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Zr2|KH HA|A HEHO| = AFEAL Y

off 7tdst & UMl Zdol| RE ALSAHE ALESHX| A EE ZE| AAEXE AWS AHE S AWS
IAM Identity Center, AWS 7|8 R E ALSAHE st & MoghL|Ct

oll 7kl AWS AH 7 latest 7


https://portal.aws.amazon.com/billing/signup
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_root-user.html#root-user-tasks
https://aws.amazon.com/

AWS HealthOmics INT=IY A To] =]

HOoFAWS A& R E AL}

1. RE ASKHE M5 AWS AF olH Y FAE 2450 HIH AR RAWS Management
Console20{| 2 QIFL[C} CHE H|O|X|o|M HILHZ E =dFLct.
FE ASRHE A8 3tod 2015k ol 0| WRstH AWS 201 User Guide2| RE A S 1t
2 27012 AEFMR

2. REMBROILE ABMFAS HHEELIC

I.

ﬁ
rlo
>
=
z_
_I_
lo
>
S
wn
N
E
:
oto
rTu
ME>

)oll CHE 7+ MFA ClHO|A &S E

2k

ZE(XL HAMA HEPO| U MK Y

1. 1AM Identity CenterS & 43} gFL|C}.

X|E2 AWS IAM Identity Center AHE HHEA 2| AWS IAM Identity Centerid 2 & ZHMIR.
2. 1AM Identity Center0i| A AFEXFoi|AH| 22| HAM|A HEHES FoiFLICt

£ X4 838 &£ IAM Identity Center CIHE{2| 2 AtEst= Lol Ciet Ai&MH= ALS AWS
IAM Identity Center MBAM2| 7|2 Z[2 2 AL X HAMA F4Z IAM Identity Center C|EE{ 2| &
Z3ML.

22| KM A HEro| UeE AHSAtZ 210l

«  |AM IDentity Center Ar&Xt2 23 215t2{2 IAM Identity Center AFSAHE MM E M O|HIY F=
E MEE 232 URLE M8 E LIt

IAM Identity Center A& XHE AFE5t0{ 20015t Ol 0| HReHH AWS 221 AHE MY
A—|o| AWS OHA-||/\ ;‘tE"Ol §10|° xl-x°|.k||o'

It ALSREOIH AMA HE S

1. 1AM Identity Center0flAM |4 HEH M 28 A E 2= WM MEE Mo

X|&2AWS IAM Identity Center A& MM Q| Create a permission setE & ZHA2.

2. AN8XE a5 gE35t1, 2E0] Single Sign-On M A HEHS S EFLICEH

X|E2 AWS IAM Identity Center AtE HHEAM 2| Add groupsE & Z ML

ZEIRE AMA HEFO| JUE AHSR A HHT latest 8


https://console.aws.amazon.com/
https://console.aws.amazon.com/
https://docs.aws.amazon.com/signin/latest/userguide/console-sign-in-tutorials.html#introduction-to-root-user-sign-in-tutorial
https://docs.aws.amazon.com/signin/latest/userguide/console-sign-in-tutorials.html#introduction-to-root-user-sign-in-tutorial
https://docs.aws.amazon.com/IAM/latest/UserGuide/enable-virt-mfa-for-root.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/enable-virt-mfa-for-root.html
https://docs.aws.amazon.com/singlesignon/latest/userguide/get-set-up-for-idc.html
https://docs.aws.amazon.com/singlesignon/latest/userguide/quick-start-default-idc.html
https://docs.aws.amazon.com/signin/latest/userguide/iam-id-center-sign-in-tutorial.html
https://docs.aws.amazon.com/singlesignon/latest/userguide/get-started-create-a-permission-set.html
https://docs.aws.amazon.com/singlesignon/latest/userguide/addgroups.html

AWS HealthOmics INT=IY A To] =]

HealthOmicsO| CHEt IAM T4 24 A

HealthOmicsE AtE 3524 CHS IAM HEHE 8L

« A2 AF X7} HealthOmicsoll UM A S| I8 IAM AHZE S 7|HF Z4=HQ L |C}.
* HealthOmics7t At&XHE CHAISH0] BlAA0 HMAE = U= IAM MH|A A L|CH

« A&XF & HealthOmics MH|A T} 2| AA0 BMAF 5= Q= CHE MHE|A(0: Lake Formation 2!
Amazon ECR)2| Mt

HealthOmicsOil CHE IAM T 72 A30f CHEE RFMIEH LI 2 MM E & Z5HM 2 HealthOmicsoil CHEF
IAM T8,

Of FL Z|EX|EZ|Q 44

E MEBSIHE Sl Git 7|t 2IZX|EEIE AFE510{ FTEZE 2H2I” AWS HealthOmics U&L
CF AWS CodeConnections. HealthOmics=0| Q128 Al&3510f AA I E Z|EZX|EC|0f HMAELICE.

QI FE Z|EXIEEZ BYsty| Mol 42 MY Jtol=of met B AI&"Z"LIEI— AWS
CodeConnections. AWS 7|%30d| CHet &8t %4 gl

[ S™ = =
Git S2A S5 L XAME L2 22 dde = = ELAF 32X = -'?-93%“—47”?% ’-é |'A‘||o.

Amazon Q CLIE2} AtQd0] & 5 A8 & AWS HealthOmicsME S22 CH5tE HHS AFE5to S
BHls H2EE AU EM TS SEE 4+ UELICH Amazon Q CLIE AHE 524 Amazon Q7t 2|
240 AMHAE = UL F HealthOmics & 7|EH MH|A(04: CloudWatch, Amazon ECR EE= Amazon
S3)0il CHEH IAM #BHE T AdsHof BHLCt.

HealthOmics Agentic 284385 Al At&EMOM= HAHAE Tt UE F496t11 Amazon Q CLIZF AWS
HealthOmics HIAEZE Y, A™ U x|M5 8 = UL F 5= step-by-step X|ElS M S g LICH.

HealthOmicsOil CHEF IAM T8 A4 B latest 9


https://docs.aws.amazon.com/dtconsole/latest/userguide/setting-up-connections.html
https://docs.aws.amazon.com/dtconsole/latest/userguide/welcome-connections-supported-providers.html
https://docs.aws.amazon.com/dtconsole/latest/userguide/connections-create.html
https://github.com/aws-samples/aws-healthomics-tutorials/tree/main/generative-ai

AWS HealthOmics INT=IY A To] =]

HealthOmics A|&F6}7]

HealthOmicsE A|XF5tE4Ed HealthOmicsOil CHEH IAM T8 Bl dst2 SHl2 A M= K| = QlghL
Ct.

HealthOmics 2£0{AM Ready2Run I EZ AIR

CtE ¢1&0| M= Ready2Run I E2E A &5te YHE E0{ELICH Ready2Run HIEE= 3
Z2E A¥st= o Lt oetole 2 =7 =2 0|2 FHELICH I3 EE HAIRH= ME o|olH
E X335t=22 XA Clo|EHE Mg 2t gliaLuct

1. HealthOmics & & L|C}.

2. BlZ ofCto| Ef A FH(™)Z MEHSI T Ready2Run T EE2E MEAEILICE

3. Ready2Run £/3 £ £ H 0| X|0{ A{ ESMFold for up to 800 residues T EZE MEHFILICE 2 &0
MaE AT EZ0 MF EE Ho|X|7t FEILICH.

4. Mf HE &2 I E20f Ciet HEE M3 EFLCH HFTEZE AT stEd™ HO|X| LEZ AT
M A& ARt S MEIELICE

5 A M HE x|H Ho|X|ofA A ol 2 =gt

6. &8 2401 CiE Amazon S3 Y x|E =245 HLE MESENLICE

7. HEIHIO|H E& 2= A0 M runmeta C|O|E{E EEE K| ofL|™ MHEX|E MHEARLICEH

8. MH|A & oM Af MH|A & 4 U ALS S MEHEFLICE.

9. CtZ S MEAFLICH

10T} OIE] 2t 27+ HO|X|of A Ready2Run EIAE CIOEIS AFR3t0 T EE AS Mets L |ch

1MCtS S MEdELICH

12242 HES ChZ A& AR2 HEIELICE

Amazon Q CLIO|| CHEF ZEZ E ofA

Amazon Q CLI= X101 B2 AWS HealthOmics AF&35040I M H= HZEZ 2 EM Hdg A
g+ UESLICLCOZS WM ZEZEE AIE5IH KT EZE MG T, A™E #2lst, A= ololE

£ 248 % U&LICH HealthOmicsoll CHEF XEMIEH LIS TH oM TE X & GitHubO| HealthOmics

M Al RIS ME I XFHMI2.

HealthOmics 2£ 0| M Ready2Run I3 EZ AE 7 latest 10


https://docs.aws.amazon.com/omics/latest/dev/setting-up-new.html#setting-up-create-iam-user
https://console.aws.amazon.com/omics/
https://github.com/aws-samples/aws-healthomics-tutorials/tree/main/generative-ai
https://github.com/aws-samples/aws-healthomics-tutorials/tree/main/generative-ai

AWS HealthOmics ALEXl 710|=

"WDL 1.1 ¥ 3 EZ Tt YE HealthOmicsO| A A E|= main.wdl CHE HMELICH /I EZ2= 7

Z STAE U™ U fastq Tt Y H 0|2 ALSELICH BWAE AH835t0 & X RTAE QRAE C

Zh fastq Tt &2 &= of ol EEL(CH of X[ 2 o EE Z BAM2 B BAM It od| et st 10|

mlele wlo| olHlAR &

- “QIZZE m|7|2 5t HealthOmicsoll A A AgtL|Ct”

 "Amazon S3 HZ! 9| AKX It 2 AI&5IES input.json I+ 0| E"omics-my-bucket-with-
genome-data(5% Amazon S3 HZ! {IXIE MB35t 7HLE Amazon Q7t B MSIE S 518)

« “Amazon ECR E2|ZX|EE|0M Mt ZAE|0|HE &1 0| AEE = UL 5 inputjsong O
Egtct”

.

2 X
= B -

=gt

- ‘YT ERE ™YY M ASE MAE IAM G2 7L dEF LI
« ‘Ll KT E20f CHEt A& FHA| M4

/A Warning
Amazon Q CLIZ &g = HE5H7| Mol d8E 2 2
Ct. 8 &&2 7MstD QI EE 9| F Ao &7 Z|=4H
Amazon Q2| E¢ot g Atg 2 B A& FHESHMIR.

Amazon Q CLIOI| CHEt ZE T E of A % latest 11


https://docs.aws.amazon.com/amazonq/latest/qdeveloper-ug/command-line-chat-security.html

AWS HealthOmics INT=IY A To] =]

HealthOmics2| Z2}o|d! 3 E

Hu

A& IZEE MHo|E M =

of CHEF MEE X|M6tD K EZ &2 Ho|ghL|
AO|
=

|_|.|O| E.|-O| .\LEA-”

HealthOmics_ YT B2 U Ao{WDL), BE ATEZ 210{(CWL) Ei= NextfiowollA] Bdts
2 % O|E x| |__||_—_|._

HealthOmics KT EZ2 = CI21}t 42 MEi™ 7|58 MSELICH

* Run groups - & I 50| Z2t0|! Y2 EZE FIlsto] ARE AEFE Molg + U&LICh 4
s g=2 %|C| EM Alst ol Z‘-IEH Al 7

N
=]
N
rlo
L)
>
>
2
_CO'I_I
x
|m
I

oh
kv
2
2
IH
Ju
mo
Rl
0z
9'|_|
kl
Pl
Pl
oo
Mok
4>

« Call caching - & 9HA|E

= =
Tl HFE HIEO| "E”E!I—IEF.

=
« Sharing workflows - Z2+0

=
» Workflow versions - JJ-E}OIEL S| EZ 20| HAMS MAE & OIAL|CH QT E2 M BEl= ALK}
7t UCIOIEE 715 AL S AlRHE Al7|E M8 £ Qls 752 RIZBLICH YIAE2 HTe WY
& 4+ QloMaE EQF o5t 24X 0| H|0|E| X2 K2 st

T E2 0] CHEt IAM THE 7 40i CHEE REMIEH LI 2 MM E EF R SHM| 2 HealthOmicsoi| CHEH IAM T
Bt

HealthOmics Z2l0|H! KT ZEZE AI8st= WHo| CHEt A o|A|l= HealthOmics Github AF&A{ EE
= HealthOmics.

=X

» HealthOmicsOilA{ Z2t0|H! 2T EE 4
- README I+ &H¢f

+ HealthOmics2| ¥ EE HA 22|

+ HealthOmics &1 A|%f

« HealthOmicsOllA Alsl 2l Alsl 7 & Alx|

=
« HealthOmics &% 1
2

« HealthOmics &3

7 latest 12


https://github.com/aws-samples/amazon-omics-tutorials
https://catalog.workshops.aws/amazon-omics-end-to-end

AWS HealthOmics INT=IY A To] =]

+ HealthOmics A EZ=E B2&

HealthOmicsO|A Z2}0[8! KT EZE A

Z2tO|Y RIZERE /I ERE YYs7| Mol Ydstn 7 dst= Chefet 2l what EetEL
Ch

-1 o =
Hols ITBEE ABHE ARl Qe BHE (LI, EH HAE U 2E 27 AY
[m]

=
2 ZE5lo I EZ2 0| M- I A Zhdol| CHEt ALY ZEE[o] UELICH I EE Hol It
U2 .zip EAlo|ofoF ELICt REAMIEH L& 2 HealthOmicsQ| HZZZ Ho| S FHESHM L.

+ Parameter template file (414 ALEh):0f 2 E mietO|Ee R E! ot U JLICHISON. TS 45t
o A& uatO|E{E H2lst 7Lt HealthOmics7t TtEtO|E] HIES S HMELICH RHME L&
HealthOmics I EZ8 met0|E HES IS XML

+ Amazon ECR container images: ¥3 & 20{| Ciiet Z4El|O|L4 O|O|X|E st ZZ0[5! Amazon

ECR 2|Z X|E2|0i XK{&r&tL|C}.

+ Sentieon licenses (/.‘_‘|EH AHE): Z2t0|H! I E 20 M Sentieon AZEQ0{E AISE = /U=

MEfiMo=z QI3 E2 & HHs7| HOo|Lt 2o KT EE Holo|M BEE e = U&LICH O] linter
F X0l M= HealthOmicsol M AL S + e BIE{of CHal dEELICH

=X

+ HealthOmics2| HIEZ Ho| u}

« HealthOmics {2 Z=2 ulzto|E elZ3! ol

- Zzto|! ¥ I EEE 28 Amazon ECR2| ZiE{0|L1 O|O]%|

o Z7l0o|H! T Z 201 CHEF Sentieon 2HO|MA 27

« HealthOmics2| I E=Z 2IF

- QS EZ MM EE Hhlo|E

olgZz MA 7 latest 13



AWS HealthOmics INT=IY A To] =]

HealthOmics2| ¥ EZ Hol 1

ol
=

—_—

I EZ HOIE ME835I0{ HIEZ, MY LAY L) Zrdol| Cist HEE XIHELICH ¥Z2EE Ho
Q10{E A& 35t0q 5tLt o4 ol mtlol HIEE HO|E MHFLICH HealthOmicsi= WDL, Nextflow 5
£ CWLE Y E I EZEZ HO|E K|HELICH ol248r Zf o1ofof CHEF AEMIEH LIS MME & X5
M. HealthOmics YT EZZ0f Cist I EZ Ho| 2t M

IEZ YoM Ch3t 22 RS YEE x|IEe LIt

+ Language version - 23 Z2Z Z92|0| 210{ 2! HEQIL|C}.
« Compute and memory - 2T Z2 9| 2rof Cist HFE L HZE 27 ArglLct
A

¢ Inputs - ¥ EZ =rdol| CHEF U=d0| IXILICH REMIEH LHE 2 HealthOmics A3 o123 Et
ZotAAR.

i
fjo
o

* Outputs - 50| ddst= EHS MY T ARILICH
z C

« Task resources - Z ZH240f|

A

+ HealthOmics HTEZ HO| @7 AHE
+ HealthOmics {3 EZZ ol 210{0]
« HealthOmics 2 oi| CHet HFE L HZ 2
* HealthOmics T EZ olo| & £

« HealthOmics $|I 2 9|0 E}A3
- HealthOmics $ITEE Holo| EfA 3 HAZ{a| 0|
« HealthOmics /T EZ0] CHEt I E

[l
=0
rol
C
-1
Al
A
o

HealthOmics KT EZ= HO| 27 At

« QI3 EZZ = Amazon S32F ZF2 AWS 2|AA Q| 2124 | O|E{0of] HMAE £ Q& LICt.

I EZ Hol ot 7 latest 14



AWS HealthOmics INT=IY A To] =]

- I EZE R 32 2F ElZX|EE] MH[A0] HMAE + U&LICH
- Y EZ Yool E3 s MAFLICH 7 4™ mtUS £ R0l SASeAH I EZ £
oz MAFLICH

- U3 A EY AR KT E= SUE 2ITHoil {o{oF FLict.

HealthOmics AE2|X| KT Z 2 242 ACTIVE AEH040F BfL|Ct HealthOmics= ARCHIVED AHEH
ol oladg XM K| tomZ Q3 Z 27} AluistL|Ct Amazon S3 ZHA| Q1240 CHst RFM|SH LIS
MME & X5tM 2HealthOmics A8 224,

ZIP of7lo|E0f B I3 ZZ XO| IF = 'main'Ol2tE mto| &
MEH AL RIL|CE

.
ol

0

FE| 342 2|3 Z 2 9| main Y%=

« OJA| A2: workflow-definition/main-file.wdl

* Amazon S3 EEE 2 ECIO|E0|M IZEZE Yo7 ™ol K2 E2 Ho| npdnt ot /2 E
2ol 2 ZE 552l zip ol7I0|EE M gELCt

€|3 £ 20| M Amazon ECR ZIE|O|L{E Amazon ECR #et A& & @t 2™ mlet0|E = HMAdst=
Jol E&LCH

Z= 7} Nextflow 1124 AtE:

* /bin
Nextflow HIAE2Z Holole A 7tSE 23 IETL QIE /bin EO7F LB E &+ U&LICH 0| B2
ol 2ol cHer 27| M8 X A= 7t5E M4 HEro| Q&LICH O3 23 B Eof o|&EstE
e MAe A3 2 E QIHZE|EZ UEE e 0| E AtEsHiol ELICH QIEHZEHE XY =
Este WOl 7ty E&LICH of

process my_bin_task {

script:

python3 my_python_script.py

* includeConfig

ASHSHHLE ElAA Z 20U XMElStE ol &
2 820l A Nextflow I}O|Z 2} QIo| 7H&t

z
[0}
,Zi
o
r <
ﬁ
rc
do
I.U
HLI
Oi
L o
2

=
_t':l

i S

n

o 02

o

I

-I>|'

= +oT-

S ER Ho|mty EHH latest 15



AWS HealthOmics MNEX 70|=
MdlE X[5tEd™ includeConfig X|A|E 2 A& 5t0] 22 T 4ol F7t5t= HealthOmicsE +
LICt. o|AdE |X[5tE{H CtE ZEE AF& 5104 HealthOmicsOll A Al E o ot U S

23t
BOtEE I ERE FHELICL

// at the end of the nextflow.config file
if ("$AWS_WORKFLOW_RUN") {
includeConfig 'conf/omics.config'

}
* Reports
HealthOmics= ¢l

17 44 Dag, 5 U M8 21 AME
%ol-l o

bod &5 U Al

ol

APl ZE8 X8

=7 CWL 2] AHE:

« Container image uri interpolation

HealthOmicsE& AM& 3t DockerRequirement2| dockerPull &430]| @I2+21 Javascript £34 40| E
+ laLich of;
requirements:
DockerRequirement:
dockerPull: "$(inputs.container_image)"
Oz 5l Z4Eflo|L o|0|X| URIs YT EZ 0| 224 mlZlO|E{2 X|HE & &Lich
» Javascript expressions
Javascript 3442 strict mode #HES &55H{oF & LICH
» Operation process
HealthOmicsE CWL & =2 M| AE K| 5tK| et&L|Ct.
HealthOmics $I3 £ 2 9| edofof| CHEF HA X|H
HealthOmics= Nextflow, WDL EE= CWLE XM El Q3 Z2 KMol utalg x|HetL|ct Cl= MMoi M
= 0|24 &t 21040i CHEt HealthOmics ™ K| &0 CHE MEE M-S LICH

=X

S ER Ho|mty EHZH latest 16




AWS HealthOmics INT=IY A To] =]

« WDL B{F x|
« CWL B x|

« Nextflow & x| &

WDL HA x|

HealthOmics= H% 1.0, 1.1 & WDL Aol 7He TS X[ EhLCh.

2 E WDL EMolE Este AL HTY(F2 X F)2 X|HstsE HE 0| & lofof gfLict HH
ofl CHet RhAllEH LHE2 WDL HZE 22| E XS

WDL AP A 1.0 & 1.12 Directory S8 X|6HX| t&L|Ct /39 =
S A25e{H mhd ol & ¥iml| Edevelopmentoil A HES 2 A& ELICH

290{ Directory &

u
H
rr
iy

version development # first line of .wdl file
. remainder of the file ...

CWL ™ x|
HealthOmics= CWL 9104 HHZ1 1.0, 1.1 2! 1.2 X|EfL|Ct.

CWL K2 E =2 Ho| nfdoiM 1o HTE XIFE + U&LICH CWLOH| CHEF REA[EH LI 2 CWL AFE

HEME AT,

Nextflow H{& x| &

HealthOmics= M| 7t X| Nextflow 2H%& HEE X|ELICH Nextflow= YA o= 67 0rCH 2FE %2l
HHE 2 2|AFLICH HealthOmicsE ' 'AX|' /IZ|AE X[5HK| eb&LICH

HealthOmics= Zf T M &2|AE VIS & X[t X|E Ol2] 27| 7IS2 R|dstR| ef&LIct.

HealthOmics= C}2 Nextflow H{Z12 x| &L|Ct.

+ Nextflow v22.04.01 DSL 1 & DSL 2
« Nextflow v23.10.0 DSL 2(7|&2})
* Nextflow v24.10.8 DSL 2

S ER Ho|mty EHH latest 17


https://github.com/openwdl/wdl/blob/wdl-1.1/SPEC.md#versioning
https://github.com/common-workflow-language/user_guide
https://github.com/common-workflow-language/user_guide

AWS HealthOmics INT=IY A To] =]

QaZ2E X|E|= FAl HTM(v24.10.8)2 2 00| 18|0|M5H24H Nextflow I17|0|= 7t0|EE
ENL.

Nextflow OFO|12|0|4M 7to|= 2| Ctg MMoi| - E CHE Nextflow v230i| A v24 2 0tO|1 2|04 [H
57X £ #HE AFg ol /&Lt

e 24049 F HA ALE
e 24109 F HA ALE

Nextflow ™ Z x| & 2|

HealthOmics= K|t DSL {1 Nextflow HHAE ZHR[EFLICH Ol|2{8t =ig 7|Eto =2 AldEr |x
9| Nextflow HME XIS 2 A™ELICT

DSL K7™

HealthOmicsE K3 Z 2 Mo| Ao LA E DSL HAHE ZX|ELICH o2 E0{E XIHE £+ UL
LICtnextflow.enable.ds1=2.

HealthOmics= 72X Z DSL 28 X|HELICH KFEZE Ho| o] x|IHE Z2< DSL 12+29| o|H™
Aot o| S EHE NMBELICE.

r

- DSL 2& X|Z5t™M Nextflow v22.04.0 === v24.10.88 X|'H3tX| L= § HealthOmics= Nextflow
v23.10.02 AlatistLct,

- DSL 12 X|& 3™ HealthOmics= Nextflow v22.04 DSL1(DSL 18 Al##st= x| Els S U HF)
2 Al-igct

« DSL XS X|X5HK| &t HLF HealthOmics7F 0FH O|SZE DSL MEE 12 EMst £ 91= A
(ol ¥12 %E Ho| 1Yo T2 2 8) HealthOmics= 72X 2 DSL 22 MHE|T Nextilow
v23.10.02 Al

. %|Al Nextflow HHZ L AZEQo] 7|52 #E5T=E YIZ=E DSL 10iA] DSL 22 ¢adlol=
5t24™ DSL 10 M Ofo|zEo|Me R ASHMSR

Nextflow H{Z1

HealthOmics= 0| I} €2 XS 5t= B2 Nextflow 74 It (nextflow. conflg)OﬂA‘l 2
Nextflow HEE ZrX[EfLICH Z & El Tl A ol 7|x| et 2 RHEH |7t 5t R| f =5 mhd Zof
nextflowVersion & F7t5t= X0 E&LICH RHAM[EF LIS 2 Nextflow 72 R ESHAL.

Cl2 22 AF2540d Nextflow ™ EE= HZF <

XEe = A&

HIEE Yol ot 7 latest 18


https://nextflow.io/docs/latest/migrations/24-10.html
https://www.nextflow.io/docs/latest/migrations/24-04.html#breaking-changes
https://www.nextflow.io/docs/latest/migrations/24-10.html#breaking-changes
https://nextflow.io/docs/latest/dsl1.html
https://nextflow.io/docs/latest/config.html

AWS HealthOmics INT=IY A To] =]

// exact match
manifest.nextflowVersion = '1.2.3"

// 1.2 or later (excluding 2 and later)
manifest.nextflowVersion = '1.2+'

// 1.2 or later
manifest.nextflowVersion = '>=1.2"

// any version in the range 1.2 to 1.5
manifest.nextflowVersion = '>=1.2, <=1.5'

// use the "!" prefix to stop execution if the current version

// doesn't match the required version.
manifest.nextflowVersion = '!1>=1.2"

HealthOmics= Nextflow HHA™ HEE CtS 1 ZHo| ®2|&Lich.

5104 HealthOmics7} X| 5t HeEs HAME X|HstE E <2 HealthOmicsE aliiE HEE

. =B A8

o
A EFLICE.

. 1E AIE5l0q XX e MESH X EE= HAE HYE X|HSHE B HealthOmicsE 0f|2|E &t
MA|Z|T Algol| AmEiLICH HM XS ¥ZA5HH ME5t1 ™o XML X| ot X0l =& &
A2 27| Auiste{Ho| SME AL 5t 20| E4LICH

o A HQRIE K| SHH BH|of v24.10.87F Z & E|X| &&= B HealthOmicsE alilE B0 X|&
e A HAE AF2ELICE 0] B2 HealthOmicsE O|F XS ME&tL|Ct o & S0 |7}
v23.10.02 v24.10.8€ 25 X &St= 42 HealthOmics= v23.10.02 MEIELICT

« QETEI HTO| RHLE LHEE HTHO| R £5HX| & 7HLE O{iH O|REE 7 & M = e 8%

« DSL 12 X|H8t AL HealthOmics= Nextflow v22.04E AlgistL|Ct.

« = X| 2o HealthOmics= Nextflow v23.10.02 Al&igrL|Ct.

HealthOmics 7} Z+ AlgH0d| AF2 8 Nextflow BHZX0]| CHEF CF2 MEE ZHME 4~ Ql&LCt.

« AlSH 2 70| = HealthOmics7t A&ioi AF28H AKX Nextflow H{&0f| CHE HE 7} =&t z|o] Q& LCt.
PPN

* HealthOmics= & HT 2 LR|stK| g 7AHLE K| e HH D CHE HEE AFEslor ot= 3
¢ ddl 230 1 E FIHEfLICH

I

- GetRun API 2r40]| CHEt S E ofl= HealthOmics7t A&of A& 3t AX| Nextflow HTO| Z & El ZE=
(engineVersion)7t ZEHELICE of:
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"engineVersion":"22.04.0"

HealthOmics 2fdof CHEt ZAFE L HE2 2| 2F AHE

HealthOmics= omics QIAEANM ZEI0|8! T EZ 22 A™-ELICH HealthOmics= CHEEH &

%4o| JEI-O-Ic> Ag%l- _/'x_ Ql= oFs}t |éE—{/\ Oo=|° x." %I-|_||_-_|._ ZF OdﬁEdj\ oo=lo.||l_ -l—o |:|'||EE|
2 vCPU 7 &(L 7t HAFE QIAEHA %o CHet 1 GPU 7+4)0| UELICH omics QIAEIA A}
2 H2e 2AEHA 3o wat CtEL|CH RFMIEE LI 2 HealthOmics 2 H O|X|E & X 5HM|2.

HIAEROEATO F? YA EZ Fo mtolM HE2F IHIEEIQP vCPUsZE X|EELICH {2 E=Z
Ztejo| A~ =M HealthOmics= L EE HZ 2| & vCPUs. 0l & S04 ZHefofl 64GiB2| HIZ 2|2t 87H2]

vCPUs &3t A< HealthOmics=& Mg LIClomics. . 2xlarge.

RQIAEA RS HESID QLT A 7HE AMghet QIARAL UX[GIEE REE vCPUs & HIZZ|

37|18 A5t Aol E4LCE &Y AHO|HE QIAEA R0l F7F vCPUs & HZE[7t UEHEIE

I ZEZ Mol mpoi X|&H8t vCPUs =2 M2 2| 2 7|E AFSEfLICH

CHE SEols vCPU & H22| 2o Cist F7F HE7F 28 |0 U&LICH

- ZHElOIA Elaa EE 2 s AMgtLct 2ol 227t BF5t7{LE 7t vCPUsE AL 5tEq
T 5tH EdolH @ F 27 MAE|m S22 ELCH

- AFE E=HEE 2F AEE XIH5HK| 22 HealthOmics= vCPU 1omics.c.large7i 2t 2 2
1GIB7t U= 78S MEStD 7|8 o2 MYELCt

- QHE £ Ue A FHES2 vCPU 1712 M2 2| 1GiIBYILICE.

- X|HElE QUAEHA REE 15t vCPUs, HIZE| EE= GPUsE XI5 HealthOmics A
HAIX7 e MstD I EZ27F ZAB0f Alufgh|ct

« 24 BQIE X|XEH HealthOmicsE 7H& 717t M2 Er2 218 ct.

« HealthOmicsE= #2| & 2Z Ho|HEE Il A—o| HR22((5%)E 0ilFst= 2 Eeio| ofZ 2|7 0]
MoM A HZE E€22 4 ALSE = e A oL

* HealthOmics= X8t HAFE L HZE| 27 AHE 0| 2 QAEA KD UX|5HH = 0] A4
M2 EESI0 AASE &= UELICH 2t ST Zredod| CHEE 2Fed Al A|Ztof 2FZto| XtO|7F U
S A OlA
= T A/\|=|L|E|-

O| #H|0{ M E HealthOmics7t X[ st= UAEHA R0 ChEE MF HYEE MSELICH

A
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https://aws.amazon.com/healthomics/pricing/

AWS HealthOmics
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HealthOmics= 0| ME (28

A8 KL

Instance
omics.m.large
omics.m.xlarge
omics.m.2xlarge
omics.m.4xlarge
omics.m.8xlarge
omics.m.12xlarge
omics.m.16xlarge
omics.m.24xlarge

omics.m.32xlarge

16

32

48

64

96

128

ot HZ22lel #

S 2 (HX|LIo} &

£ 2|™0i| M 32xlarge

H 22|
8GiB
16GiB
32GiB
64GiB
128GiB
192GiB
256GiB
384 GiB

512GiB

2l 48xlarge Q1A FE

IFEZ "oty

EHZ latest 21


https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-instance-network-bandwidth.html#available-instance-bandwidth
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-instance-network-bandwidth.html#available-instance-bandwidth

AWS HealthOmics

Instance vCPUs & M2 2|
omics.m.48xlarge 192 768GiB
AR 255 QAL
A x|M35t QIARHA Yol Z2 ol HARE s HZEI7I  M&LICt

HealthOmics= 0|= MP(dlZ) ¥ 0= S8 (HKXIL|ot 8) 2|0l M 32xlarge &
AE K|§ELICH

Instance vCPUs =+ HZ2 2|
omics.c.large 2 4GiB
omics.c.xlarge 4 8GiB
omics.c.2xlarge 8 16GiB
omics.c.4xlarge 16 32GiB
omics.c.8xlarge 32 64GiB
omics.c.12xlarge 48 96GiB
omics.c.16xlarge 64 128GiB
omics.c.24xlarge 96 192GiB
omics.c.32xlarge 128 256GiB
omics.c.48xlarge 192 384 GiB

HEZ22| 2/XM5 QIARA
HZE2| 2|35t QIATA RO F2 FHo| HAFE dsut HEE|7t  H&LICH
HealthOmics= 0| M2 (dlZ) ¥ 0= S8 (HKXIL|ot F8) 2|70 M 32xlarge &

AE K|

_I_

| 48xlarge 2!

| 48xlarge 1A E

IFEZ "oty
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Instance vCPUs H 22|
omics.r.large 2 16GiB
omics.r.xlarge 4 32GiB
omics.r.2xlarge 8 64GiB
omics.r.4xlarge 16 128GiB
omics.r.8xlarge 32 256GiB
omics.r.12xlarge 48 384 GiB
omics.r.16xlarge 64 512GiB
omics.r.24xlarge 96 768GiB
omics.r.32xlarge 128 1024GiB
omics.r.48xlarge 192 1536GiB
Ths HFE QIAEA

xtodof 7ta

Meisioz 93 B2 0| 2t 5ol GPU ElAAE K| 5t04 HealthOmics7h ol 7hs ZHFE QIAH
AE BTE 4 UBLIC YAEZ Ho| BYUM GPU HEE XIFstE ol Chat AHME Lige
MM E FHZ5HMHealthOmics KT EE &49|9| EfA 3 M7 O|H.

ofg] QIABIA RYE X|sHE GPUE X|HstE G2 HealthOmicsE 7H&Hoil et QIARA RHEE
MEHSILICH & QARA REE 2F A8Y + JE B2 HealthOmicsE M QAEHAE M5 F

LICH.

O|AZIL(RotH|E) B MHE G4 QUAEATL X|HE|XK| ot &LICH otAlot EfE(H7HEZZ) 2|Tof
ME G5 QIAHAT} X|RE[X| f&LICEH

S|
- G6 & Gb6e QUAEA R

- G4 2 G5 RIARA
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G6 L G6e 2IA

HealthOmics&

®

CIS1 242 G6 7H%

43I E
.n_

Nvidia L4 === Nvidia L4 A10G GPUs AtE

HealthOmics= 0O/F MR (ElZ) X 0|=F 7

=/ QIARIA T

gLk

jo

(HX|L|ol 5

K| LCct 2 & omics.g6 ¢!

£ 2|™ol M G6 L Gée ¢!

L—
IARAE

gruct,
Instance vCPUs HEZ 2| GPUs & GPU HIZ2 2|
omics.gb6. 4 16GiB 1 48GiB
xlarge
omics.gb6. 8 32GiB 1 48GiB
2xlarge
omics.g6. 16 64GiB 1 48GiB
4xlarge
omics.g6. 32 128GiB 1 48GiB
8xlarge
omics.g6. 48 192GiB 4 192GiB
12xlarge
omics.g6. 64 256GiB 1 48GiB
16xlarge
omics.g6. 96 192GiB 4 192GiB
24xlarge
£ omics.g6e QIAEAE Nvidia L40s GPUs AFS & LICH.
Instance vCPUs HEZ2 2| GPUs & GPU HI2E|
omics.g6e 4 32GiB 1 24GiB
xlarge

IEE Yol oty % latest 24



AWS HealthOmics INT=IY A To] =]

Instance vCPUs = HEZ 2| GPUs & GPU HIZ2 2|
omics.gb6e 8 64GiB 1 24GiB
.2xlarge

omics.gbe 16 128GiB 1 24GiB
A4xlarge

omics.g6e 32 256GiB 1 24GiB
.8xlarge

omics.g6e 48 384 GiB 4 96GiB
.12xlarge

omics.g6e 64 512GiB 1 96GiB
.16xlarge

omics.g6e 96 768GiB 4 96GiB
.24xlarge

G4 U G5 QIARA
HealthOmicsE CHSIt 22 G4 X G5 7t% AR E AUARHA F4g X|ehLict
G

E = Nvidia Tesla T4 A10G GPUs.

I_I'I

2 E omics.g5 IAEA = Nvidia L4 A10G, Nvidia Tesla A10

Instance vCPUs = HZ 2| GPUs & GPU HIZ2E|
omics.gb. 4 16GiB 1 24GiB
xlarge

omics.g5. 8 32GiB 1 24GiB
2xlarge

omics.g5. 16 64GiB 1 24GiB
4xlarge

omics.g5. 32 128GiB 1 24GiB
8xlarge

S ER Ho|mty EHZH latest 25



AWS HealthOmics INT=IY A To] =]

Instance vCPUs & HZ 2| GPUs & GPU HIZ2 2|
omics.g5. 48 192GiB 4 96GiB
12xlarge

omics.gb. 64 256GiB 1 24GiB
16xlarge

omics.g5. 96 384 GiB 4 96GiB
24xlarge

£ omics.g4dn 2IAEIA = Nvidia Tesla T4 E£= Nvidia Tesla T4 A10G GPUs.

Instance vCPUs &= HZ2 2| GPUs GPU HIZ2 2|
omics.g4d 4 16GiB 1 16GiB
n.xlarge
omics.g4d 8 32GiB 1 16GiB
n.2xlarge
omics.g4d 16 64GiB 1 16GiB
n.4xlarge
omics.g4d 32 128GiB 1 16GiB
n.8xlarge
omics.g4d 48 192GiB 4 64GiB
n.12xlarge
omics.g4d 64 256GiB 1 24GiB
n.16xlarge

HealthOmics {3 EE Ho|o| 2] &7

I ZZ HMHololAM EY &34 X|™HEL|Ct 7|22 o 2 HealthOmicsE YA ZEZ27 HEEH EE S
Zt & melg AX|ELICH B2t 1Y LHELHE{H 0|2 £2o 2 XOo|FtLct

¢}
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2= ?HQ% AE35le B2 HealthOmicse £ E HOo|gt S+ mtUS EEstod 21 £ FHAl

Che FRlols 2 9222 Fo| lofofl T &ed Bo| ol&7t 2 Elof &L

A

« WDLOf CHEF 21 £3

o NextflowOd CHer &4 =24

- CWLOI| CHEF 2fed &3

WDLOJ| CHst =Hed =29

WDLE ZHHE QI EZ Ho|o| B2 2|4 ¢l {IZEE outputs MMM £ Ho gLt
HealthOmics

A

« STDOUTO CHEH &f £29
- STDERRO{| CH3t 2] &3

.|
- IpeJoi CHet A £

=

2l biiodol CHet Shed &

STDOUTO] CHE 21 &3

Ol ofMoi M= STDOUT 2EHIXE 2] £34 1} oi ol ZSayHellodtE e 2hede MM ELICH
WDL stdout & == Tt oM STDOUT ZEHE (0| MM M= =2 EXHYE Hello World!) & Z1A{ &L
Ctstdout_file.

HealthOmics£= 2 STDOUT 2&I=of Ciet E1E MAMStE = £242 2o CHet CIE STDERR
2Z ME29} &7 CloudWatch LogsHl = EA|E/LICH.

version 1.0
workflow HelloWorld {

input {
String message = "Hello, World!"
String ubuntu_container = "123456789012.dkr.ecr.us-east-1.amazonaws.com/
dockerhub/library/ubuntu:20.04"
}
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call SayHello {
input:
message = message,
container = ubuntu_container

}
output {

File stdout_file = SayHello.stdout_file
}

task SayHello {
input {
String message
String container

command <<<
echo "~{messagel}"
echo "Current date: $(date)"
echo "This message was printed to STDOUT"

>>>
runtime {
docker: container
cpu: 1
memory: "2 GB"
}
output {
File stdout_file = stdout()
}

STDERRO{ CHEH 21 &3

O| (Mol = STDERR 2HXE £ £34 1} o 0f ZSayHellost= e S MAMELICH
WDL stderr g == Tt 40| A STDERR ZEI= (0] ofof| M= 223 EXHAE Hello World!) & Z4 %4 & L
Clstderr file.

HealthOmics= 2= STDERR 2&I=x0f| Cigt 21 MMHstE =2 £242 o Ciet CHE STDERR
2Z "2t &7 CloudWatch Logsoll Z Al LIC.
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version 1.0
workflow HelloWorld {

input {
String message = "Hello, World!"
String ubuntu_container = "123456789012.dkr.ecr.us-east-1.amazonaws.com/
dockerhub/library/ubuntu:20.04"
}

call SayHello {
input:
message = message,
container = ubuntu_container

}
output {

File stderr_file = SayHello.stderr_file
}

task SayHello {
input {
String message
String container

command <<<
echo "~{message}" >&2
echo "Current date: $(date)" >&2
echo "This message was printed to STDERR" >&2

>>>
runtime {
docker: container
cpu: 1
memory: "2 GB"
}
output {
File stderr_file = stderr()
}

4
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=

Fdoll chat Bred 2

O] of A0 M SayHello 2 5 7H2| m}U(message.txt L info.txt)S 4445t 0|28t njd 2 HHE
£ 24(message_file & info_file)2 2 WA 2 MIEFL|C}

version 1.0
workflow HelloWorld {

input {
String message = "Hello, World!"
String ubuntu_container = "123456789012.dkr.ecr.us-east-1.amazonaws.com/
dockerhub/library/ubuntu:20.04"
}

call SayHello {
input:
message = message,
container = ubuntu_container

}

output {
File message_file = SayHello.message_file
File info_file = SayHello.info_file

}

task SayHello {
input {
String message
String container

command <<<
# Create message file
echo "~{message}" > message.txt

# Create info file with date and additional information
echo "Current date: $(date)" > info.txt

echo "This message was saved to a file" >> info.txt
>>>

runtime {
docker: container
cpu: 1
memory: "2 GB"
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}

output {
File message_file = "message.txt"
File info_file = "info.txt"

}

upd Hidod| CHet 2 &3

O| (IM|0flA GenerateGreetings 242
Qo| Z} HiHoi| CHsl stutel QIAME mS
o~ gloo 2 £24 Hol= WDL glob() &

Ct*_greeting.txt.

I
4> 0
|
>

version 1.0
workflow HelloArray {

input {
Array[String] names = ["World", "Friend", "Developer"]
String ubuntu_container = "123456789012.dkr.ecr.us-east-1.amazonaws.com/
dockerhub/library/ubuntu:20.04"
}

call GenerateGreetings {
input:
names = names,
container = ubuntu_container

}
output {

Array[File] greeting_files = GenerateGreetings.greeting_files
}

task GenerateGreetings {
input {
Array[String] names
String container

command <<<
# Create a greeting file for each name
for name in ~{sep=" " names}; do
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echo "Hello, $name!" > ${name}_greeting.txt

done
>>>
runtime {
docker: container
cpu: 1
memory: "2 GB"
}
output {
Array[File] greeting_files = glob("*_greeting.txt")
}

Nextflow0l CHEH 2] &2

publishDir B-E % o|stof 2t Z2EHI=E £2 Amazon S3
MErLICH/mnt/workflow/pubdir.

o oy
HI o
nx

Nextflow0i| ZEE I3 EZ HO|9| Z
HZe 2 LHEHLICE publishDir 2t

HealthOmics7} Amazon S3Z IS LHE {24 mtlo|o| C|=E{2[oi {Jo{oF EFL|Ct.

J£|I-<|J=-|IO| ?‘ = H =
JEsts T CIMEDIE &Y S202 LIRS 20| S&LIC 2 i BUS G4 7|2 1t A
ABIOIM VO R HATO| wME £ AFLIC off

process my_task {

// recommended
output "output-folder/", emit: output

// not recommended
// output "output-folder/**", emit: output

CWLO| CHEH XHed &

CWLE HHE I EZ Yoo FR X YE AHE5I04 CommandLineTool % £ x|HeY &+
&Lch ChS MMM E e Kol £218 ™ oI5t CommandLineTool 20| o & EoiE L
Ct.

A
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AR 7H0|E

« STDOUTO] CHEF &2
« STDERRO] CHEF 2t &
. TjQlof CHE &

« It HiHod CHE 5] £3

STDOUTO] CHEH 2] &3

O| Mol AH= STDOUT 2HXE 2t= BAE £33 0tU=E 0| Z5t= CommandLineTool %S
e LICloutput.txt. 0 & S0{ CtS =S UZSHH 2ot 2 232 output.txt THY 2| Hello World! &
LICH

{

"message": "Hello World!"

}
outputs B2 &3 0|E0| example_out 0|1 30| (& X|HELICIstdout. CFHRAEZ] Q10|
O| Ztdo| £=42 AH|st2dH £33 2t & LIClexample_out.

HealthOmics& 2 & STDERR X! STDOUT 2EI=0|| Cist 21 & MM
ME e} &7 CloudWatch LogsOll = E A|EILICEH

£ STDERR 2Z ME

cwlVersion: v1.2

CommandLineTool
baseCommand: echo
stdout: output.txt
inputs:

class:

message:
type: string
inputBinding:
position: 1
outputs:
example_out:
type: stdout

requirements:
DockerRequirement:

{52z E32 5y

dockerPull: 123456789012.dkr.ecr.us-east-1.amazonaws.com/dockerhub/library/

ubuntu:20.04
ResourceRequirement:
ramMin: 2048

SZEZ Yol

—r—
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coresMin: 1

AL

STDERRO{ CH3t 2t £3

O| of&|oi A= STDERR 2HXE Zl= HAE £33 mtUZE 0| Z5t= CommandLineTool
e Ctstderr.txt. 2427+ (STDOUT CHAl) STDERRO| echo #AbaseCommand =& & +=HE

outputs HH2 £24 0|§0| stderr_out 0| R&0| & X|™HELICtstderr.

HealthOmics£& 2= STDERR Z! STDOUT ZEI=xo0{ CHet 215 MMS= 2 2Hjof CHE CIE
STDERR 2Z HHE et &7 £230| CloudWatch Logsoil & | ElLict.

cwlVersion: v1.2
class: CommandLineTool
baseCommand: [bash, -c]
stderr: stderr.txt
inputs:
message:
type: string
inputBinding:
position: 1
shellQuote: true
valueFrom: "echo $(self) >&2"
outputs:
stderr_out:
type: stderr

requirements:
DockerRequirement:
dockerPull: 123456789012.dkr.ecr.us-east-1.amazonaws.com/dockerhub/library/
ubuntu:20.04
ResourceRequirement:
ramMin: 2048
coresMin: 1

il

L

O oMo ME = mlUolAM & FEl tar 0l7+0|EHE M= CommandLineTool &g MM
Ct. ot7to|E2| O Q |E{(archive_name)Z M3 &fLIC}.

] _|
fjo
°
i
_El
T:T

outputs BHE archive_file £3 K0l U2 X|I'¥Filest 2= utztO|E{ol CHEF X E At

—
04 £24 0} Yof archive_name HIRIZEFLICE

olo
o
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cwlVersion: v1.2
class: CommandLineTool
baseCommand: [tar, cfz]
inputs:
archive_name:
type: string
inputBinding:
position: 1
input_files:
type: File[]
inputBinding:
position: 2

outputs:
archive_file:
type: File
outputBinding:
glob: "$(inputs.archive_name)"

requirements:
DockerRequirement:
dockerPull: 123456789012.dkr.ecr.us-east-1.amazonaws.com/dockerhub/library/
ubuntu:20.04
ResourceRequirement:
ramMin: 2048
coresMin: 1

utl Hidoll et 2 &3

1 (| =

2

0| of| X0l M CommandLineTool 22 touch BWEES AF25104 It HHUE S A A EHL

files-to-create U= IitO|E S| EXIHEE A8 5tod IOl 0|& S XIGELICH BHE2 mt Hi
deg EELICH tHigols 2 CIREEZIM glob IEH UX|St= 2E o o] ZEELICE 0] of

MolME RE U Ux|ste AU=IHE T EA(

mo
>
Ol
E'I'
-
ful

cwlVersion: v1.2
class: CommandLineTool
baseCommand: touch

inputs:
files-to-create:
type:
type: array

items: string
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inputBinding:
position: 1
outputs:
output-files:
type:
type: array
items: File
outputBinding:
glob: "*"

requirements:
DockerRequirement:

dockerPull: 123456789012.dkr.ecr.us-east-1.amazonaws.com/dockerhub/library/
ubuntu:20.04

ResourceRequirement:
ramMin: 2048
coresMin: 1

HealthOmics &3 EZ=Z Ho|o| EfA T E|AA

T E= HolollM Z+ Zrdol chsll CtS 2 HelgfLich

« ol ZEo| o|OIXILIC RiMIEH LHE2 ZEto|8! /S E=E 28 Amazon ECR2| ZIE|O|L
O|0|X| EHE XS EAIR.

=
- Mol st CPUs & HIZ 2| =LICH AFAMIEH LI 2 HealthOmics 2 4of CHet HFE 2 HIZ

HealthOmics= &8 AE2|X| AAZ S F AR LICE HealthOmicsE A" £ 2 E 2{0| MA|AE
&= e A AEE|K|IE MBELCH XA LIS 2 HealthOmics YT Z20IM AEEX| RE A
TS HZSMAIR

WDL

task my_task {
runtime {
container: "<aws-account-id>.dkr.ecr.<aws-region>.amazonaws.com/<image-name>"
cpu: 2
memory: "4 GB"

EE]

Il
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_r':l
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AR 7H0|E

WDL 3 E= 2| B2 HealthOmics£ AMH[A 27 = Qs Aufst 2ol CHsl Z[CH 22[o] ZHAIT
£ AT BLICHAPI 232 5XX HTTP B I Hereh). Sted RYAIZofl CHEH REMISH LHS 2 A
M2 HESMREY MAE

N

WDL Ho| mtdof| A 2rdof CHsH CtS 42 XIHs5I0d MAE S2 & SEOIRY == JU&LIC
runtime {
preemptible: @
}
NextFlow

process my_task {

container "<aws-account-id>.dkr.ecr.<aws-region>.amazonaws.com/<image-name>"
cpus 2

memory "4 GiB"

CWL

cwlVersion: v1.2

class: CommandLineTool
requirements:

DockerRequirement:

dockerPull:

"<aws-account-id>.dkr.ecr.<aws-region>.amazonaws.com/<image-
name>"

ResourceRequirement:
coresMax: 2

ramMax: 4000 # specified in mebibytes

HealthOmics ¥ ZZ Ho|o| EfA 3 HAME{H 0|E

T EZE MO0 MENMo 2 =Fdof H%F
HealthOmicsE X|®ET|E QIAEA

®

PU AdIZ{El 0B At E XIEE :
T Ch= Ade{elolE] AF 2L S KIEfLICH

:|o
oII
n&"

e2EZ Yot

mO
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SHMIP{H|O0|E{ Healthomics

AL CIAEA R
%

nvidia-tesla- G4

t4

nvidia-tesla- G4 1 G5

t4-a10g

nvidia-tesla- G5

a10g

nvidia-14- G5 2 G6
a10g

nvidia-14 G6

nvidia-140s Gb6e

042 QIARA RHEE X|Hste HHHH O S X|Hsl= B HealthOmics= AFR 78t &
E J|Ho R QAEA RHEE MEIEILICH F QIARA REE DF AEE £ = ZE 2 HealthOmics
= XMEst QABHAE MSELIC

WDL

task my_task {
runtime {

acceleratorCount: 1
acceleratorType: "nvidia-14"
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NextFlow

process my_task {

accelerator 1, type: "nvidia-14"

CWL

cwlVersion: v1.2
class: CommandLineTool
requirements:

cwltool:CUDARequirement:
cudaDeviceCountMin: 1
cudaComputeCapability: "nvidia-14"
cudaVersionMin: "1.0"

HealthOmics X3 Z 20 CHSH KT EZEZ HOo| &

HealthOmics= WDL, Nextflow EE= CWLE 2 MHEl 23 Z=2 Ho|E X|HELICt o|E{8t a3 E
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o
040i| CHEF AFAMIBH LI 2 WDL, Nextflow EEE= CWL AlE 2 2 X 5HMIL.
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https://github.com/openwdl/wdl/blob/main/versions/1.1/SPEC.md
https://www.nextflow.io/docs/latest/script.html
http://www.commonwl.org/user_guide/
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ZZ|0IElE &35

WDL £38 JSON £ WDL o JSON 7| & Z2t2| Notes
of

Boolean boolean Boolean b "b": true 42 AEKto{ok

StH MEE 7t SR
o{of g L|Ct

Int integer Int i "iv: 7 [h= E 7+ giofof

g,

Float number Float f "fri 42.2 [h= E 7+ gioqof

ghLct.

String string String s "s": URI?I JSON &
"characte Arhde 7tx2
rs" WDL mtoi| Of

Er[o{oF ghLCt.

File string File f "fr: "s3:// IEZZ B
amzn- El 1AM & 0|
s3-demo- 248 Z4x ol CH
bucketl1/ gt 17| HAM[A
path/to/f HEto| e 8t
ile" Amazon S3 2!

HealthOmics &
EZ|IX| URIsE
7t X4 LICt. Cf
E URI AH= K|
HE[X]| ef&LICH
(o: file://,
https://%
ftp://). URI=
A E X|Z35HoF
gLiCh CIEEE]
o = gigLct.
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WDL 1 JSON & WDL o JSON 7| & Z2t2|  Notes
o
F E2EEE = A
&Lict/
Directory string Directory d "d": "s3:// Directory
bucket/ 232 WDL 1.0
path/" TE1.10] =
RPN s=R=
2 WDL I+ 9

s version
developme

nt O|& F7}8H
OF &LICt. URI=
Amazon S3 URI
040k &tH M Al
7t 12 BLiof g
LICt C|EE{ 2|
ol E ZHI=
= B COREE
E I E20 K|
HHe 2 SAHE
LICt o= 13
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gk Z3rr|ofof
Directory &
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=St /8

WDL £& JSON £8 WDL of| JSON 7| &2 Zte|  Notes

of

Array array Array[Int] “nums": [1, HHd ol HIEH =
nums 2, 3] WDL H¥ &

o| FA|Z [}etof
gh|Ch

Pair object Pair[Stri “str_to_i mlo{o| Zt Zt2
ng, Int] " {"left": U x|5t= WDL
str_to_i "Q", {40l JSON &

"right": 1} AlZ2 ALE3toF &
LIC}.

LD object Map[Int, "int_to_s ol 2t gHe
String] tring": U x|5t= WDL
int_to_st { 2: F%0o| JSON &
ring "hello", 1: Alg AtEsdtof &

"goodbye" } L|C}.

Struct object ctruct wb_and_i": T+ Z A Hude| of
SampleBam { 52 JSON Zix
AndIndex { "sample_n 7|o| o|§1t H&f

String ame": S| L x|8HoF &L
sample_na "NA12878" C. 2zt Zre olx|
meFile bam , "bam": ot= WDL 73
File "s3://amz ©| JSON 842
bam_index n-s3-demo At 38l of erL|ct
} SampleBam -bucketl/
AndIndex NA12878.b
b_and_i am",
"bam_inde
x": "s3://
amzn-
s3-demo-
bucketl/
NA12878.b
am.bai"
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WDL 28 JSON £ WDL of| JSON 7| & Zto|  Notes
of
}
Object N/A S ALY I8 N/A WDL Object &
e e 8
0|22 Struct

DEZERM =
WA st oF BrLct.

HealthOmics H{IEZ ATI2 HrstE = o2l0le EE= 01§ 3

&LIch HsekE oetole] X2 2 wDL mheto|e{of| chs oj =2 wDL OJOE XI™ER] & °D4E°
g = UELICH 0|24t O|RE 2 Aldl= 2[4 9(7I2) {32 mtelol 2 E ol migt0lEHE
M5t E&E WDL HFHLIES Ar85t0{ 619 RIZEE S EE ™Y st= AYLCt

FIO 1]

Nextflowol A I ZZ =

HealthOmics= Nextflow DSL1 & DSL2E& K| LICH XHM|EH LI 2 Nextflow HE X[ E & Z5HA
(@]

L.

Nextflow DSL2= Groovy T2 @10{E 7|Eto 2 512 2 ntet0|E{= 3 0|0 Groovy et & &
TEIE A85t0] ZA f8e XIHE &= YUELICH = JSONM|M MBS 35te oet0|EQt 22 I3 E
29| mletO|E{(params) YoM AFRE = Q&LICH

(® Note

HealthOmics= Nextflow EHH% v23.10(v22.04= OFE)0| M nf-schema & nf-validation
Z{3Ql12 R[HEFLICH.

Ct

0jo

ME E Nextflow v23.10 I ZZ 0| O|g{8t Z2E{12lE A5l Zdnt 2t2d0| U &L|Ct.

HealthOmics= nf-schema@2.3.0 & nf-validation@1.1.1 E2{1 212 AP A x|gLict
HealthOmics= nextflow.config oo M X|'dEt CHE E2{aQ! TS FAIELCH

- I EE AY Bolls F7H EB{OE AME £ gLt

« Nextflow v24.04 O| &0 A= nf-validation Z22{192/9| 0|§0| 2 HZAELICInf-schema. AtA|
8t L8 2 Nextflow GitHub Z|Z X|E 2[2| nf-schemaE & E35IMIL.
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https://github.com/nextflow-io/nf-schema
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Amazon S3 EE £ HealthOmics URIE AF235104 Nextflow It L= A2 A E FAHHE B 47|

4L o
AL Heto| FoixlE B HIAEZR0AM LR[ste AN E AAEE + U&LICEH Amazon S3 URls. 0
AlE Amazon S3 213 TEtO|E SA MMHEE & Z s 2.

HealthOmics= Amazon S3 URIs EE & HealthOmics 2 E 2|X| URIsOIM glob THEL AFE € K[ ELICH.
I EE Holo|M Glob THEHZ At&3t04 path = file RS AN FLICEH

Nextflow0l| 2 El 2|3 ZE 9| Z2 publishDir BHEE A o|5l04 2] ZHIXE £33 Amazon S3 H
Zlo 2 LHELI|CE CHS o A[QF 2 0] publishDir 22 2 A™EELICH/mnt/workflow/pubdir.
Amazon S3Z2 It LHE LH2{™ mtolo| C|E2[od R/0{ok & LLCt.

nextflow.enable.dsl=2

workflow {
CramToBamTask(params.ref_fasta, params.ref_fasta_index, params.ref_dict,
params.input_cram, params.sample_name)
ValidateSamFile(CramToBamTask.out.outputBam)

}

process CramToBamTask {
container "<account>.dkr.ecr.us-west-2.amazonaws.com/genomes-in-the-cloud"

publishDir "/mnt/workflow/pubdir"

input:
path ref_fasta
path ref_fasta_index
path ref_dict
path input_cram
val sample_name

output:
path "${sample_name}.bam", emit: outputBam
path "${sample_name}.bai", emit: outputBai

script:

set -eo pipefail

samtools view -h -T $ref_fasta $input_cram |
samtools view -b -o ${sample_name}.bam -
samtools index -b ${sample_name}.bam

mv ${sample_name}.bam.bai ${sample_name}.bai
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process ValidateSamFile {
container "<account>.dkr.ecr.us-west-2.amazonaws.com/genomes-in-the-cloud"

publishDir "/mnt/workflow/pubdir"

input:
file input_bam

output:
path "validation_report"

script:
java -Xmx3G -jar /usr/gitc/picard.jar \
ValidateSamFile \
INPUT=${input_bam} \
OUTPUT=validation_report \
MODE=SUMMARY \
IS_BISULFITE_SEQUENCED=false

CWLOIM I EZE =

ZE QIEZ2 Ho{ EF= CWLE EME T Z2 = WDL 2! NextflowZ A= QI3 Z2 9l QA 7|
S8 MZ2¢&L|ct. Amazon S3 EE= HealthOmics AE2|X| URIs 124 T2l O|E{2 AFR2E £ Q&L Tt

%

5t2| 21T EZR 2| secondaryFile0l| M 232 Holsl= AR 7|2 HIAEZ0| ST HolE FIHEL

Ct.

A T2 MAE X[H6HK| t&LICH CWL K2 EE | 28 T2 MA0] CHE

=
£ HxotMl2.

HealthOmics I EZ= &f
KM LHE 2 CcwL AH A

HealthOmicsE& AtEstT S 7|&E CWL HIEZ Ho| U WHgtstcdH ChS S HERLICH

« B E Docker 71E{ 0|4 URIs Amazon ECR URIs.
- DEQIEZE 0jAUO| 7|2 HIE20M YBe 2 ME|D P E HETF BAIMoZ HOEREX|
CIgfLICH.

=
5|
« B E JavaScript ZE7} Y8t ZE 4l HEQIX| &olghL|C}.
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https://www.commonwl.org/user_guide/topics/operations.html
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AEEl= ZF ZdE|o|Lof CHall CWL KIZEZE ™~olsHoF & LICH. 1% Amazon ECR URIZ dockerPull
StEIESE A2 HYEIX| ef&LCt

CI=S2 CWLE EAM=l 2|3 Z 2 o o @lLC}.

cwlVersion: v1.2
class: Workflow

inputs:

in_file:
type: File
secondaryFiles: [.fail]

out_filename: string
docker_image: string

outputs:
copied_file:
type: File

outputSource: copy_step/copied_file

steps:
copy_step:
in:
in_file: in_file
out_filename: out_filename
docker_image: docker_image
out: [copied_file]
run: copy.cwl

Ct

0jo

I U2 copy.cwl Y2 HolghL|Ct,

cwlVersion: v1.2
class: CommandLineTool
baseCommand: cp

inputs:
in_file:
type: File
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secondaryFiles: [.fai]
inputBinding:
position: 1

out_filename:
type: string
inputBinding:
position: 2
docker_image:
type: string

outputs:
copied_file:
type: File
outputBinding:
glob: $(inputs.out_filename)

requirements:
InlineJavascriptRequirement: {3}
DockerRequirement:

dockerPull: "$(inputs.docker_image)"

CHE22 GPU 27 AME0| /= CWLE A E {2 E 29| of ILC.

cwlVersion: v1.2
class: CommandLineTool
baseCommand: ["/bin/bash", "docm_haplotypeCaller.sh"]
$namespaces:
cwltool: http://commonwl.org/cwltool#
requirements:
cwltool:CUDARequirement:
cudaDeviceCountMin: 1
cudaComputeCapability: "nvidia-tesla-t&4"
cudaVersionMin: "1.0"
InlineJavascriptRequirement: {3}
InitialWorkDirRequirement:
listing:
- entryname: 'docm_haplotypeCaller.sh'
entry: |

nvidia-smi --query-gpu=gpu_name,gpu_bus_id,vbios_version --format=csv

inputs: []
outputs: []
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WDL

version 1.1

task my_task {
runtime { ... }
inputs {
File input_file
String name
Int threshold

command <<<

my_tool --name ~{name} --threshold ~{threshold} ~{input_file}
>>>

output {
File results = "results.txt"

workflow my_workflow {
inputs {
File input_file
String name
Int threshold

50

call my_task {
input:
input_file = input_file,

name = name,
threshold = threshold

}
outputs {
File results = my_task.results
}
}
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Nextflow

nextflow.enable.dsl = 2

params.input_file = null
params.name = null
params.threshold = 50

process my_task {
// <directives>

input:
path input_file
val name
val threshold

output:
path 'results.txt', emit: results

script:

my_tool --name ${name} --threshold ${threshold} ${input_file}

workflow MY_WORKFLOW {
my_task(
params.input_file,
params.name,
params.threshold

)
}
workflow {
MY_WORKFLOW( )
}
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CWL

cwlVersion: v1.2
class: Workflow

requirements:
InlineJavascriptRequirement: {3}

inputs:
input_file: File
name: string
threshold: int

outputs:
result:
type:
outputSource:

steps:
my_task:
run:
class: CommandLineTool
baseCommand: my_tool
requirements:

inputs:
name:
type: string
inputBinding:
prefix: '
threshold:
type: int
inputBinding:
prefix: "--threshold"
input_file:
type: File
inputBinding: {3}

'--name"

outputs:
results:
type: File
outputBinding:
glob: results.txt
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WDL K3 E=Z ol of |

CtZ ol Aol A= WDLBAMO| AHo{| A 2 E48HCRAMSHZ | @[EF ZElO|EH! /I3 E = Ho|E Eo{EL|ct
BAM &3 Z ZCRAMO|| CHEtE = 7HK| = 9|3l genomes-in-the-cloud ZIE|O|L{o] =FE
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—l E
ArEErLICE o] 22 of|A|of LIt S SIHHSE AFEE = U&LICH

Ct2 of|X|od A= Amazon ECR ZIE{|0|L{E ulz2tO|E 2 Z &5t

= WHg Ho{ELICH o= A sIH
HealthOmics7} A& S A|ZH5H7| Tof| Z4E{|O|L{oi| CHEE HM| A HEHS & olg

g+ A&LCH

"gotc_docker":"<account_id>.dkr.ecr.<region>.amazonaws.com/genomes-in-the-
cloud:2.4.7-1603303710"
}

rir
0%
IE
mio
HL
2
I
r

CtS oMol MHE T 0| Amazon S3 HHZ!01| /IS M Aol AFSE mUE X[t
CH.

"input_cram": "s3://amzn-s3-demo-bucketl/inputs/NA12878.cram",

"ref_dict": "s3://amzn-s3-demo-bucketl/inputs/Homo_sapiens_assembly38.dict",

"ref_fasta": "s3://amzn-s3-demo-bucketl/inputs/Homo_sapiens_assembly38.fasta",

"ref_fasta_index": "s3://amzn-s3-demo-bucketl/inputs/
Homo_sapiens_assembly38.fasta.fai",

"sample_name": "NA12878"

1]
bl
02!
ot
r

AHA AE0{0|M Tt UE K|35t CFS od|AQF 20| A|HA AE0{2| URIE AHE 5104
Ct.

"input_cram": "omics://429915189008.storage.us-west-2.amazonaws.com/111122223333/
readSet/4500843795/sourcel”,

"ref_dict": "s3://amzn-s3-demo-bucketl/inputs/Homo_sapiens_assembly38.dict",

"ref_fasta": "s3://amzn-s3-demo-bucketl/inputs/Homo_sapiens_assembly38.fasta",

"ref_fasta_index": "s3://amzn-s3-demo-bucketl/inputs/
Homo_sapiens_assembly38.fasta.fai",

"sample_name": "NA12878"

O™ OhS oS 20| WDLMM I3 E22 & Holg + &Lt

0
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version 1.0
workflow CramToBamFlow {
input {

File ref_fasta
File ref_fasta_index
File ref_dict
File input_cram
String sample_name

String gotc_docker = "<account>.dkr.ecr.us-west-2.amazonaws.com/genomes-in-
the-
cloud:latest"
}
#Converts CRAM to SAM to BAM and makes BAI.
call CramToBamTask{
input:
ref_fasta = ref_fasta,
ref_fasta_index = ref_fasta_index,
ref_dict = ref_dict,
input_cram = input_cram,
sample_name = sample_name,
docker_image = gotc_docker,
}
#Validates Bam.
call ValidateSamFile{
input:
input_bam = CramToBamTask.outputBam,
docker_image = gotc_docker,
}
#0utputs Bam, Bai, and validation report to the FireCloud data model.
output {
File outputBam = CramToBamTask.outputBam
File outputBai = CramToBamTask.outputBai
File validation_report = ValidateSamFile.report
}
}

#Task definitions.
task CramToBamTask {
input {
# Command parameters
File ref_fasta
File ref_fasta_index
File ref_dict
File input_cram
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String sample_name
# Runtime parameters
String docker_image

}
#Calls samtools view to do the conversion.
command {
set -eo pipefail
samtools view -h -T ~{ref_fasta} ~{input_cram} |
samtools view -b -o ~{sample_name}.bam -
samtools index -b ~{sample_name}.bam
mv ~{sample_name}.bam.bai ~{sample_name}.bai
}
#Runtime attributes:
runtime {
docker: docker_image
}
#0utputs a BAM and BAI with the same sample name
output {
File outputBam = "~{sample_name}.bam"
File outputBai = "~{sample_name}.bai"
}

#Validates BAM output to ensure it wasn't corrupted during the file conversion.

task ValidateSamFile {
input {
File input_bam
Int machine_mem_size = 4
String docker_image
}
String output_name = basename(input_bam, ".bam") + ".validation_report"
Int command_mem_size = machine_mem_size - 1
command {
java -Xmx~{command_mem_size}G -jar /usr/gitc/picard.jar \
ValidateSamFile \
INPUT=~{input_bam} \
OUTPUT=~{output_name} \
MODE=SUMMARY \
IS_BISULFITE_SEQUENCED=false
}

runtime {
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docker: docker_image

}
#A text file is generated that lists errors or warnings that apply.
output {
File report = "~{output_name}"
}
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"myRequiredParameterl": {
"description": "this parameter is required",

},

"myRequiredParameter2": {
"description": "this parameter is also required",
"optional": false

}I
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"myOptionalParameter": {
"description": "this parameter is optional",
"optional": true

HealthOmicsE KT EZ Ho|E & 2350 U= nlZlO|E{E & X|Stod mh2O|E & %%J% Mg
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pfom™ MEHO| H|o{ Q& LICHE! EXHY). XtAIEH LHE 2 mh2t0|E{ HIEHH|O|E{od| CHEF WDL AFXF 2
AESML.

CHg Eol= WDL 22+ oi®I7} Lhot 2l&sLich 2 of &2l matle] Ol§e Lichx.
2 Let0lE 22 MBsHoF FLICH WatOlE7H M ARl HS gte MTE

o| Zofe 7|2 3o cher wDL 27t oM 7} LIt Q& LCt.

olay QJ21/z2 ollx Z4
M= x 1E=2%EE ol
HEx=2 2 ot
MEx=1+2 3 oL
JSI_JF X = y+z y+z 0|'|-—|_.C..>_
HE? x NEEE1LEE2EE of|
He?2x=2 NS E= 2 ofL

t2tOlE{7t 2Bt
&Lict.
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HH[Int] x

HHQ[Int]+ x

HH[Int]? x

HHd[Int?] x

HH[Int?]=? x

20
Ojo

30i| CHEF WDL &

oolI

A=Y/ &= of| A
[1,2,3] E= ]

[1]01X[2F [= ot

o{=
HA =
[AZ] E= S
EE=M,23EE
[84=, 3]0|XIBH[]
£ ot
String a =
mySample.a
Int y =
mySample.y

if (defined(
mySample))
{

String a =
mySample.a

50
I

IE= of|x|
EES
L= y+z
Zt il & 7t Lok QL& L C

!
1
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oL

of

oL
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]

otLI2

otL|2

I=Ros
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22 sl S
Int y =
mySample.y
}

NextflowOl| CHet Zt2t0[Ef Z X

Nextflow2| 32 HealthOmics= nextflow_schema.json It & & 244504 otZl0lE HIZSIS
MEELICH K3 E2 Holol A7|of THAO| ZREIX| &2 B2 HealthOmics= 7|2 KT EE YO

g F&E 2A9gL ot
A
. églnl. El.ol MM

TE EMO| SHEA A SetcdH A 7|0 IHYUO| CHE 2F MY E SFst=X| FAELIDH

- A7|0}o}UO| O|ER Ol 7|8 ¥IEZ mfUnextflow_schema.jsondt S CIHE{Z|0of QU
&Lct
- A7|O0F U2 Chg A 7|0t T stLtof HolE R =8 JSONYLICE

* json-schema.org/draft/2020-12/schema.

* json-schema.org/draft-07/schema.

HealthOmics= nextflow_schema. json I} 2 71 & EA15t0 ot2t0/E ©IEXIS MEELICEH

« A 7|0t properties Ho|E REE FEFLICH

Mol AF8E £ QU= description 22 §488 £ &ghLICH
A

O —

9| required ZEE (8t 2 Zf mfetO|E{7F =4 AL QK| EQIX| Mg LCt.

J+> J+>

CHS X0l ME ol ot e oet0lE ot S 2oiE L
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https://json-schema.org/draft/2020-12/schema
https://json-schema.org/draft-07/schema
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AR 7H0|E

"$schema": "https://json-schema.org/draft/2020-12/schema",
"type": "object",
"$defs": {
"input_options": {
"title": "Input options",
"type": "object",
"required": ["input_file"],
"properties": {
"input_file": {
"type": "string",
"format": "file-path",
"pattern": "7s3://[a-z0-9.-1{3,63}(?:/\\S*)?$",
"description": "description for input_file"
.
"input_num": {
"type": "integer",
"default": 42,
"description": "description for input_num"

1,
"output_options": {
"title": "Output options",
"type": "object",
"required": ["output_dir"],
"properties": {
"output_dir": {
"type": "string",
"format": "file-path",
"description": "description for output_dir",

.
"properties": {
"ungrouped_input_bool": {
"type": "boolean",
"default": true

iy

"required": ["ungrouped_input_bool"],
"allof": [
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{ "$ref": "#/$defs/input_options" },
{ "$ref": "#/$defs/output_options" }

{
"input_file": {
"description": "description for input_file",
"optional": False
},
"input_num": {
"description": "description for input_num",
"optional": True
},
"output_dir": {
"description": "description for output_dir",
"optional": False
},
"ungrouped_input_bool": {
"description": None,
"optional": False
}
}

I EE Holof nextflow_schema.json ZtA0| Z & E|X| &2 B2 HealthOmics= 7|2 ¥ E
2 Molntdg & AL

HealthOmics= 7|8 K E2 Ho| it L nextflow.config Tt U= params EFHAS M
gLICh 7[22k0] params U= ZE= MEL AIF S E E AIELICH

r

Ojo

22 20| 22 stS 524 o

QT ME fol5tMIR.

HealthOmicsE= 7|2 3 Z2 Ho| ot & EMEtLICH ZE 12
2ED 7KL YZE 20 params 2 E m2t0|EE AQ5H= 70|
X

- 7 o2 ME AP LT Holgt B 0|&2 XI™nextflow.configst 7|2 KZEZ H
o| mpUt SUet CIE{2|of| BRI LICH

mtetole "ES ot EHZ latest 61
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CHS X0l M= Eo ot ddE oietolE JE3 S 2oiE L

params.input_file = "default.txt"
params.threads = 4
params.memory = "8GB"

workflow {
if (params.version) {
println "Using version: ${params.version}"

ME matnle WEX

{

"input_file": {
"description": None,
"optional": True

},

"threads": {
"description": None,
"optional": True

},

"memory": {
"description": None,
"optional": True

},

"version": {
"description": None,
"optional": False

}

}

nextflow_configo-ﬂ MolEl 7|22t el B HealthOmics= CHS 01|X1|params {32 20| LHof| 44 El
params &Y ! mt2t0/EHE & LICH &Y FoM=E & 150 LHEHLparamsOF & LIC}.

params.alpha = "alpha"

params.beta = "beta"
params {
gamma = "gamma"
delta = "delta"
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}

env {
// ignored, as this assignment isn't in the params block
VERSION = "TEST"

// ignored, as params is not on the left side
interpolated_image = "${params.cli_imagel}"

A% matole] HE

{
// other params in your main workflow defintion
"alpha": {
"description": None,
"optional": True
I
"beta": {
"description": None,
"optional": True
I
"gamma": {
"description": None,
"optional": True
I
"delta": {
"description": None,
"optional": True
}
}

S nteholE

nextflow_schema.json & 25 SHE t2t0/EHE nextflow.config o1& LICH B L
HealthOmics Tt2tO|E] B E R0l = £(& | TtEt0EEr R LICH I E20|M S mt2t0IEHE A
85H= 72 JSON A S sie uiztolelel Y=o 2 MSsok &fLict.

A7|0r ool S utetOlH

HealthOmics= nextflow_schema.json ItYE F& 248 params [ ZHEE HHELICH &
£04 CH2 nextflow_schema.json TS Holst= B2

mi2tole "ES o ™ latest 63
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{
"properties": {
"input": {
"properties": {
"input_file": { ... 3,
"input_num": { ... }
}
1,
"input_bool": { ... }
}
}

HealthOmics= Zt2tO|E BIEZ22 MEE input_num [ input_file &

{
"input": {
"description'": None,
"optional": True
},
"input_bool": {
"description'": None,
"optional": True
}
}
O AIFE2E A™SI™ HealthOmics= TS KA input. json TS of &g L|CH
{
"input": {
"input_file": "s3://bucket/obj",
"input_num": 2
iy
"input_bool": false
}
T ol Y uf2t0o|E
HealthOmics= nextflow.config It U0l ZXEl paramsE s &5tX| toi #+& 244 Foi 0|
ALELICEH | & £0{ CHS nextflow.config IS HO|5t= B2

params.alpha = "alpha"
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params.nested.beta = "beta"
params {
gamma = "gamma"
group {

delta = "delta"
}

HealthOmics= I}ZtOIE RIZ2/2 M4& params.group.delta [l params.nested.beta L&

FAIELICE

{

"alpha": {
"description": None,
"optional": True

I

"gamma": {
"description": None,
"optional": True

}

}

Nextflow E7F2| of

= n ol mzto|E{oll CHE Nextflow = ZF od| A7} LEQt Q& LCt.

il
ajo
=3
2
rr
N

ut2to| e Eh
params.input_file o
params.input_file = "s3://bucket/data.json" ofL|
params.nested.input_file N/A
params.nested.input_file = "s3://bucket/data. N/A
json"

CtZ E0l= nextflow.config Tt o| mt2tO|E{0f| CHE Nextflow 27t 0d| A7k LR U4& LTt
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ut2tO|E =
orL|2
params.input_file = "s3://bucket/ =
data.json"
ot
params {
input_file = "s3://bucket/data.
json"
}
N/A
params {
nested {
input_file = "s3://bucket/data.
json"
}
}
N/A

input_file = params.input_file

Zglol|el /I3 E2 E 2|8t Amazon ECRS| 71E{|0|L{ o|O|X|

Zalo|s QI ERE MY Mol I Z 2o ChEt oL 0|0IX|S A4AdEfLIC Amazon Elastic
Container Registry(Amazon ECR)2| Z2}0|8! o|0|X| 2|Z X|E2lof O|0|X|E HEEFLICH K2 EZ
E A35IH HealthOmics MHIATE A X7 "2 6t ZHE|O|L{ofl M| A EHLICE.

Z1Ei|0[L4 o|O|X| Amazon ECR E|ZX|EE|E MHIAE S &35t HHED S AWS 2|T0]| Qlo4ok
gLch &4 o|O|x| 2lZX|E2|7t e MEt2 MSste= & CHEL Z4Elo| O|0IXIE AR E AWS
HE = &Lt RHME L8 S S 3 E 20 CHE Amazon Elastic Container Registry 2| ZX|E

2| BHE HxstML.

st =L A
ol £
| S

ol
A
ct gt 21

MOl AlFHE|7| Fof AMAE
ntetOlEl2 Holsts 20l EaL

}él%cﬁgal- ‘/I\‘ AAE |—|E|'.

T2 Amazon ECR 7Z4E|0|L4 0|0|X| URISE QI EZZ 9]
M oet0/e & 3510 M 2o HZEZE o A
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AR 7H0|E

® Note

HealthOmics= ARM Z1E|O|LHE X|{SHX| etoH H{E2| 2|EZ X|E2|of CHEt

x| &Lt

HealthOmics7} Amazon ECRO{| M| A S E
2 A=EStM eI AA HEl.

5 IAM H

o

=S|

« Amazon ECR Z1E{|0|Lq o|O|X|of| CHEt et 1124 A}
* HealthOmics QI EZ2 9| &3

« Amazon ECR Z1E{|0|Lq O|O|X|0AM Java At

« ECR Z4E|0|L4 o|O|X|oi| &red @124 7}

oot

Amazon ECR Z1E|0|L4 o|O|X|oi| CHEt Bt 12 AtE

« Ot7|=4%

HealthOmics= x86_64 ZIE|O|L{E X|HELICH 24 AlA
Cl=20 Z2 HHBS AI=25104 x86_64 7Z1E|0|L O|O|X|E L=

docker build --platform amd64 -t my_tool:latest .

« X|O IX-I al 4l
—

AR =< =2

HealthOmics IZZ 2 AZE |8 QI EZZ Eof AR E|E=

2 bash A3 EEE ¢

ENTRYPOINT 9i0]| ‘=’E|56H0|= I%=II-L’|E'|--
- EIRIEl BE

ST T AAEI2 /tmpOil A Z4E( O[] X dof Ot E
Z2E HolH == =7 = MEelFELch

I EZ HO|= /mnt/workflowl| 17| HE B E SH EHAT 0| AIE

. O|O|X| 7|

Z|CH Z4Ed|o|Lq o|0|X| 2 7|&= HealthOmics YT Z2 1™

4 A8 XI5t

tE Fdste Yol CHEr RHMIEF Lig2 MM

=0| Apple Maczt Z2 ARM 7|82l AL
gruct.

ZAE[o|LA olOlx|ofl CHEF BHE RHH 2|
=220| == 5 x|HEE

LICt. of fIxle| ZdEl ol ofO|x|of| LHE &l
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HealthOmics {3 Z=2 2| &

A
I:Il__l_

X

HealthOmics= ZIE|O|L{0| M A E|= KT EZEZ 0| CHE HET U &E8 H+-E XMBELICH /K3 E
2 X o] Z X|of| M o|g{8t 0ol ZE ALEE £+ Q&LLCE.

i

2 E HealthOmics ¥ EZZ Bd-= AWS_WORKFLOW_ HFAIE A& LICE Ol MEAlE ESEl 24

& MEAQILICH Q3 Z2 HE|o|L{o] AFA| Bi20|=0| MEAIE AF25X| OFM|2.
HealthOmics= CtSit Z2 YT E2 &3 HeE M3 L
AWS_REGION

O| H£ ZE| 0|7t ™ 2l 2™ L.

AWS_WORKFLOW_RUN

Ol 4= #x) Al#o] OlF Lict

2
AWS_WORKFLOW_RUN_ID

1
rr

1
rir
e
=
Mz
0%
o0

>
0%
IS
I
Pal
I°
[
o

Of &4 Al
AWS_WORKFLOW_RUN_UUID

T

4

I
rr
o
3
0
0%
1o
>
0%
(e
=
O
°
C
o

O| &
AWS_WORKFLOW_TASK

A 4ol o|F Lt

O

| &
AWS_WORKFLOW_TASK_ID

1
rir

T
P
HF

44 $4R) Shefol B AR LI

®)

| &
AWS_WORKFLOW_TASK_UUID

e
als
rr
o
pal
2
184
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2
C
c
(@)
°
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[ul

o

CHS ool M= 2 28 ol Lir™Qel gk HoiF LIt

AWS Region: us-east-1
Workflow Run: arn:aws:omics:us-east-1:123456789012:run/6470304

Workflow
Workflow
Workflow

Run ID: 6470304
Run UUID: f4d9ed47-192e-760e-f3a8-13afedbd4937
Task: arn:aws:omics:us-east-1:123456789012:task/4192063

Amazon ECR 0|0/ %]

7 latest 68



AWS HealthOmics INT=IY A To] =]

Workflow Task ID: 4192063
Workflow Task UUID: f@c9ed49-652c-4a38-7646-60ad835e0@a2e

Amazon ECR Z1E{| 0|4 o|O|X[0{| A Java AL

I EZ EfAT T GATKRF Z2 Java OHECIFAHIO|ME AL 5= A< ZIE|o|L{of CHEr CHS M2 2
LT AEE 1245HMI2.

« Java OZ 2|70
LM A2 7S &S HE
2IR|E2 JVM 22 M
7tS HA|X{o 2= Adx{3

M2 AEHZEe & HZEIE AFSELICH 7|2Me 2 x|0f & HZ22|l= ZH| O
HZ22|o BHEZlL|Ct o] Z7|24f2 § JVM Hi = 2 yvM H™of k2t
ME & Z3tHLE Java BEE SM(04: *-Xmx')2 AL& 304 & HIZ2 2| Z|cH
L|

AN
L
bl
.|.

Boor 2

Ct.
- JVM AEHO|E 227t ERSEE 2|0 & HI22|E ZH ol HIZ 2| 32| 100%E M5 o
M. HZElE WM 7HEIX| £ 317] 2 e o]0l A AREIS J|E 2% MM Z2MAE LR
L|Ct.

« GATKSt Z2 AT Java OHEC|FH0|M2 7|2 HME & = HZ2| ofE st 22 7(E 2H
2l otet0|B 2 Mo{ZX| gl "L &'ez £

3tE AL E = JU&LICE ol2det 7|HollE JVM Z|CH
drl= Hz2e gy

Java OEZ2|7|0|M0| 2= & M2
IHze g 2 & HZE 2F AFgol ZEElof YEX| &l

[
g'l_-
of}

olzfet 2= 3 g
E%

E ANofstx

OS2 oI5 ZAH|o|{el HIZ 27t EFM K= 4 YEtHo = JyMO|0| HIZZ|
204 Java OutOfMemory 2/ 7t EA|EIX| L& LICtH

ECR Z1E{Oo|L] o|O|X|of &+ @l2d &7

—_

UAER TS MHsHs Ol WRE DE MY 1Y

MEBEE Amazon ECR o|0O|X|od| F7}&FL|Ct.

| Btolzaial U AT RIEE el MHsHE o

,

2rd Zdelo|L4 o|O|x| 2|Fof /U= A3 R E, Hio|{2| & 2to|=EHE|E AFE35HK| &f= R0l E&LICH
O|= bin CIEE{Z|E nf-core YT EZZ I{F|X[Q YEZ M Sl FAEZEZE MBE I E3F| L
LICH ol CIHEEl= ¥ ER 2ol AASE = UX|TH 17| ME CIHEEIZ nt2EFELICH o] .|
BHE{g|o] E 2|lAA = EQ] o|0|X|0f| S AbsHoF 5t .EJEP%.' Al EE= o] AMB El= Z4El0|L o|O]
XE d=g m Mo%a* 2= Qlo{of gfLCt.

HealthOmics7}t X|¢dst= Z4El|0[L] O|O|X[2| Z|CH 2 7|= HealthOmics I EZEE 1 37| & Al

Mg XM 2. HealthOmics
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Zgiol8! &3 Z 20 CHEt Sentieon 2HO|MA 27

Z2toldl &3 EZ0|M Sentieon AZEQ0{E A& 35t= A< Senieon 2HO|MA T ERELICH CHS
EtA[of| 2l Sentieon AZ ES||o{0f| CHEF 2HOIMAE @ F St M™EHLICEH
« Sentieon 2IO|MA @H

« Sentieon X|# & (support@sentieon.com)0i| O|HLE ELH AZE Qo] 2tO[MAE ™ FL
C}.

- O|H[Yoll Aws HA| ALSXHIDE YBigfLICH

- Ct= X[Eof k2t AWS HA AFE X} IDE &&LCH
« HealthOmics AMH|A & E HO[0|ESto{ sHE 2[F12| Sentieon 2HO|MA B Z 5 A| & Sentieon
Omics HHZloi| CHEF MM A HEHS o LICE CHE MM M=ol HAMA FHEHE R0 LICtus-
east-1. 28t BRO|HAEE 2[Mo 2 HhELICH
JSON
{
"Version": "2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"s3:GetObjectAcl",
"s3:GetObject"
]I
"Resource": [
"arn:aws:s3:::omics-ap-us-east-1/*",
"arn:aws:s3:::sentieon-omics-license-us-east-1/*"
]
}
]
}

« AWS X|® Al2d|E AiA45}104 Sentieon BHO|MA MHB{ T E A|0f| MM AEHL|CE.

« K| ALRE M2 support.console.aws.amazon.com O|& & L|C}

« K| AtEol AWS A & [T MSELICH AEOo| 2toldA MH ZE AL 58 S50 F7¢
Lot
=

+ Sentieon 71E{|0|L42} Sentieon 2}O|MA AT EIE

jn

Ar&stod Zetols! 2 E2 8 HegfLch
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« Zlo|8! KT EZZ LHolM Sentiecon T E ALESHE o] CHEE F71 X|E S GitHub2|
Sentieon-Amazon-OmicsE & ZsHMIR.

+ Sentieon 2Z E Q|0 {7 202112.07 0|42 HealthOmics EtO|MA MH ZEA|E X
202112.07 0| 2| Sentieon AZ E 9|01 HHE AF2 352424 Sentieon X|HE| E9I5HAAI2.
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lo
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n

WDLO| B2 T EZE M/ e M HealthOmics7I At S22 EIE{E A™ELICt BIE £22 get-
workflow 8 & 2| statusMessage HEOMA AIEE = U&LICH CFS CLI BHEE ALS5to{ HEf &
2 AMBILICHM St WDL {2 EZEZ20| T EZZ ID AF8).

aws omics get-workflow
—id 123456
—query 'statusMessage'

HealthOmics= A EZ2E 45t 7| o I EZ HoloM Ade = U= BEE AMSELCt
HealthOmics 2 0t0|Z12f|0[MstEd= 7|& mo|ZEfRlofA of2et BIEE A=-ELICt

« WDL - WDL ZIE{E Al&l5}

FIF

HE 2! Amazon ECR 0|0|X|IL|LC}.

« Nextflow - NextflowO| CH3t Linter #&2 A& st= I{ =2 Amazon ECR O|0O[X|ILICt. GitHubO|l A
O| BIE{o| AA FE0f BMAE 4= U&LICE

« CWL-AEE + QIS

« Workflow definition file: WDL, Nextflow=e= 2 HME Q3 £ Ho| mtUQULICICWL. T EZ

Mol= /T EZRE M85t= A" U3y £33 X[YELICH E8F HAFE 2 HEE 2F At
2 ZE5lod /I EZ 0| A I ASH Rrqof CHEF AFXE ZE [0 U&LICH KITEZE Mol @
U2 .zip EAloofoF EL|Ct RIMIEH LI 2 HealthOmicse| KT ZZ Ho| nte g & XM L.
HealthOmics
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« Parameter template file (A= ALE):0f 2 El mi2tO|E RER DU ULICHISON. IHUS 45t
o A& matO|E{E H2lst 7Lt HealthOmics7t ThEtO|E] HIES S HMEL|CH RHME L&
HealthOmics I E=2& ttet0|E HES TS X5t L.

« Amazon ECR container images: |3 Z 20 CiEh Z4E|0[|L4 O|O|X|E A5t Z2t0|8! Amazon
ECR 2|Z X|E2|0f K& & L|C}.

« Sentieon licenses (A& ALE): Z20[H! Y| E 20 Sentieon AZEQ0{E AL E = U=
Sentieon 2tO[MAE QHELICEH
AMIB(EH)ECH 2 I3 EE Ho| ItUo| B2 KA EE ¥ Jol CtE M T stLHE MHEAELICH

« Amazon Simple Storage Service 20| Y2 =5t ?|XIE X[HFLICH

o
- o Z|ZX|EE|(ZICH 27| 1GiB)M| YEESt D ElZXIEE| ME HEE XIHELICH

I EZZE MMt & UpdateWorkflow HUOZ LIS QI ZEZ HEE UO|O|EE £ l&LICt
s OAx|

[N -]
o AdOd

=

o
|2 AEE|X| §&
|2 AEZX| SF(XZEZ ID AFE)

« README.md Z}¢!

T EZOICE YEE HEsIHAH M QI E2 & I E2 HES dEFLICH

TEZ HX HEIE AME50{ JIZZE TG FESELICH HE2 Bt 3 ZZ HHI0|E
ol zolg HE|stE ol ==20| ELICh B0l CHSE RFMEH LIS YT Z2 BT MMHE RIS A
Q.
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. Zetoldl YIIEZ M4

o ZPlO|El I ZEZ YOoIE

- ZZIO|Y /I EE MK

. QSEZ e 2ol

- FIEE YoM Hls U HE

HIEE YWY E= Yo|E 7 latest 72



AWS HealthOmics INT=IY A To] =]

EEl'Olt' 'cr>‘-|5- E AHA—|

HealthOmics 24&, AWS CLI B3 EE= AWS SDKs & StLIE AF25t0{ QI3 Z 2 E MAIsHLICt

(® Note
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12. CheS ME{EfLICH

SIFEZ FEE AER O3 HIEZ ddS MEELICH
CLIE At83to] Y3 &2 Y
I EZe WEt0HE Helet + 221 Z0[ CLIE AL835t0 IZ 228 dEE + /U&LICH

aws omics create-workflow \
--name "my_workflow" \
--definition-zip fileb://my-definition.zip \
--parameter-template file://my-parameter-template.json

S| EE Ho| it U0| Amazon S3 EH| U= F2 CHel definition-uri IHEtOIEE A& SH0q 2
x|& B LICtdefinition-zip. AtAMIEH L& 2 AWS HealthOmics API & X 9| CreateWorkflowE
SECIYS(Eed

{
"arn": "arn:aws:omics:us-west-2:.... ",
"id": "1234567",
"status": "CREATING",
"tags": {
"resourceArn": "arn:aws:omics:us-west-2:.... "
},
"uuid": "64c9a39e-8302-cc45-0262-2ea7116d854fF"
}

SIZEZE 4HE M AASE M= o2t 0(EH

IEZE MME m MEi™ mietoleHE XHE £ U&LICH XHMEH LIE 2 AWS HealthOmics API
Zt Z 9| CreateWorkflows & ZE5HA|2.

o I EE Ho| ntUd S ZESHE F? main TFEIOIEE ALE85I0 HIEZE 2| 7|E Heo| mtel
nde X|Eguo

I EZ Ho| 0}tUE Amazon S3 EH0| YZETH A2 CIS of|A|QF 20| definition-uri Th2H0O|
EHE ALS o+04 2|x|E X|&HEFLICE H % 0| Amazon S3 A2 ARSIK| 2 AR AKRKIS| AWS A
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aws omics create-workflow \
--name Test \
--main multi_workflow/workflow2.wdl \
--definition-uri s3://omics-bucket/workflow-definition/ \
--owner-id 123456789012 \
--parameter-template file://params_sample_description.json

7|2 Al AEE|X| SE(DYNAMIC = STATIC)TH Al AE2|X| 8B (HM AED|X|0 ) X
HEg = AaLict M8 AEZX| o CHEt XME I8 2 MME FZE M 2HealthOmics ¥ E

ZoM AEEK SF MY

aws omics create-workflow \
--name my_workflow \
--definition-zip fileb://my-definition.zip \
--parameter-template file://my-parameter-template.json \
--storage-type 'STATIC' \
--storage-capacity 1200 \

HMIP{D|O|E mI2tOIE{E A8 3104 714 HAFE QIAEHAMM A™E
oMo M= --accelerators IIZIOE{E AF25tE e _'?’_04-EL—|EP.

aws omics create-workflow --name workflow name \
--definition-uri s3://amzn-s3-demo-bucketl/GPUWorkflow.zip \
--accelerators GPU

SDKE AI835t0 {2 EZ Hd

SDKs. CH2 of|X|of M E Python SDKE Al85l0 QI Z2E MAstE W2 EoiFLCH

import boto3
omics = boto3.client('omics')

with open('definition.zip', 'rb') as f:
definition = f.read()

response = omics.create_workflow(
name="'my_workflow',
definitionZip=definition,
parameterTemplate={ ... }
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AWS HealthOmics
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AlSH
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aws omics update-workflow
--id 1234567
--name my_workflow
--description "updated workflow"
--storage-type 'STATIC'
--storage-capacity 1200

fjo

update-workflow Lol CHEt S&
SDKE AI835t0{ QI3 E2 O|0|E
SDKs.

CHS oMo A= Python SDKE AFE35t0{ I EZ

import boto3

omics = boto3.client('omics')

response = omics.update_workflow(
name="'my_workflow',
description="'updated workflow'

Jo
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H1J
-
r i
2
0>

ACTIVE = FAILEDILCE.
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1. HealthOmics 2&& Lct.

2. 2FZ EHM FHM ZE2lo[E! I ERE MEHELC.

3. Zptol8! ¥IEZ HOo|X[oM AXME T EZRE MEAFLICH
4. I EE HO|X|Q| 2 SF0i|A MEAFH AXIE MEHFFLICE.
5. I EE AX 2o "el"g 2i2d5to{ A E =elgLIc

6. AXE MEAFLICE

CLIE AI83t0d I E2 AfK|

CHE oMol M= AWS CLI H-EE AH835t0 /I EE2E AAlste WS Eo{ELICH oXE A5t
BAHE MASledE YA EZ2| IDworkflow idZ HEEL|C,

aws omics delete-workflow
--id workflow id

HealthOmics= delete-workflow 20] CHEt SE S ELHX| et& L.
SDKE At&35t0{ KT EZ AMK|
SDKs.

C+S Kol M= Python SDKE AL235t0d I Z2E Af|ste g HoiFLICH

import boto3

omics = boto3.client('omics')
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response = omics.delete_workflow(
id='1234567"

I EZE Y = O3 Z0| get-workflowE AlEsto I EZ | HEIE st CHE MR

aws omics get-workflow --id 1234567

CtSIF Z o] §EE Z& e I3 &= MF EE27F 2 ELUICH

0[0

Eof

rr

-

"arn": "arn:aws:omics:us-west-2:.... ",
"creationTime": "2022-07-06T00:27:05.542459"
"id": "1234567",

"engine": "WDL",

"status": "ACTIVE",

"type": "PRIVATE",

"main": "workflow-crambam.wdl",

"name": "workflow_name",

"storageType": "STATIC",

"storageCapacity": "1200",

"uuid": "64c9a39e-8302-cc45-0262-2ea7116d854fF"

SE7} 2 MEHEl F0| YA EZE AL85t0o] A™-ES AIFE = USLICFACTIVE.
I EZ HololM A= ot &=

HealthOmics 2= AE0]{ Zix||= CI20 Z2 URIE Al236t04 &tx g £ QlaLct st
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omics://account ID.storage.us-west-2.amazonaws.com/reference store id/reference/id/
source

omics://account ID.storage.us-west-2.amazonaws.com/reference store id/reference/id/
index

AHA {7 HEE AL8 st TSI 20| R AHE

=

HEdS 2 A Euict

aws omics create-workflow \
--name workflow name \
--main sample workflow.wdl \
--definition-uri omics://account ID.storage.us-
west-2.amazonaws.com/sequence_store_id/readSet/id \
--parameter-template file://parameters_sample_description.json

FASTQ 7|8t 17| MEQt 22 LT 27| MEo|= HOo{RE 17|17} =& E &= U&LICt CHS odlAof
ME 0|2 SOURCE1 & SOURCE2Z+T &L|Ct. BAM 2! CRAMZ}F ZH2 & Alol= SOURCE1 mhlat
A&LICH LR 27| MEOo|E bai EEE ThYUTt ZH2 INDEX crai Ibo| Z&HEL|CE ?|el URIE 7|
E %2 240/ SOURCET T2 7|8 MHELICH ChS 20| Z1 URI ¥ A2 A& 5Hod H&tst ot
£ QIHAE X|HE = J&LC.

- —1— AN H

omics://123456789012.storage.us-west-2.amazonaws.com/<sequence_store_id>/readSet/<id>/
sourcel

omics://123456789012.storage.us-west-2.amazonaws.com/<sequence_store_id>/readSet/<id>/
source?

omics://123456789012.storage.us-west-2.amazonaws.com/<sequence_store_id>/readSet/<id>/
index

CHZ 2 5 7H2] Omics Storage URIs.

"input_fasta": "omics://123456789012.storage.us-west-2.amazonaws.com/
<reference_store_id>/reference/<id>",

"input_cram": "omics://123456789012.storage.us-west-2.amazonaws.com/
<sequence_store_id>/readSet/<id>"

}

Al2F Al Q-0 E AWS CLI F7+351049] 123 JSON It S & X --inputs file://
<input_file.json>&L|C}.
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arn:aws:omics:us-west-2:123456789012:workflow/1234567/version/
myUniqueVersionName
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1. QT EZ HO{(MES ALE): RITEZE HTO| AFY 208 MEIELICH OEX| ot
HealthOmics7} KT EZZ HOl0o|M Ho{E A™ELICH

2. /I3 Z2 ™o| AA0M Git 7|8t B|ZX|E 2|, Amazon S3 x| FF= 2Z E2}0|E|A] Kol

EHE 7ML S HEELCH

a. ElZX|EZ2| MH|AWM 7tK{2 7|0 AL

(® Note

HealthOmics= GitHub, , , GitLab, Bitbucketol Cigt T{E2! 4l mzjo|d! Z|Z X|E

GitHub self-managed& X[ & LICtGitLab self-managed.

i. 4 MEstod AWS E|AAE QF B|ZX|EE|0] AAFLICH HEE HEs
S HZsotMelf: ZE E[ZX|EE[2t AZ.
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https://console.aws.amazon.com/omics/

AWS HealthOmics

@® Note
TLV 2l 2| 1 ZH2 IAD (us-east-1) EITI0IM HAZEES MH5t0{ QT EZE M3
of &ct.

i. A 2|ZX[E2|IDA 2|ZX|EE| IDE user-name/repo-nameL ZE UZFLIC} O] 2|Z K|
Ec|of oo HMAEY = A=K| &QlehL|Ct.

i, A B (ME] ALEN Ol BIZRIER| AA BE
HealthOmics= A4 FH X7t X|HEIX| 2 2 7|2 EYXIE AESFLICH

iv. It THE A 2fof mtd mE S lEisto] §H EO, Wt = FYALE M elgLct ofF
A 5t 2|2 X|EE| g 7+ 37| &Elste dl =20l Euch e

A. tests/
B. *.jpeg
C.large_data.zip
b. S301M Heo| E MEo| FL:
i. YSE QIER Yol ZE7t T E Amazon S3 %€ Y= LICEH Amazon S3 HHE!2

I E= 2t S U 2|70l {o{ok L

C}.
ii. 74|Z30] Amazon S3 I:Hi'é ARSHR| A2 Z
44

2 S3 HZ! A Kte| AWS HH IDO| H{Z! &
Ct. S3 O] & U

4o
o1
= HealthOmics7t HZ! AR HE &olg =

(MEf M) ASE 322 Hol E0 & 2ZX|EE[0lM Tt
A LICH I3 &2 Hol E2Cof ool stLtRh ALE 7 Tt

SIIEZE MEste Aol et 7|2 dd AEEX| 7Y

>
0%
1>
Hm
o]
£l
4
[IL..
2
x
°

1 A AEEIX| 8 HM £ S5 AEZIKIE YA 4 AEE|R|| 7|EZ O AR E X of
28 Meishc 7lEgte HA AE2XIYLC

2. AEEIX| 8 MM AF) BH N AEEIX RO BP0l YAEZol WL V|2 A
#AEEIX ¥ YUY £ BLict o nfetOlEll 7IE S 1200GiBYILICH NS AlSHE
0 olefEt 7=zt MBSl £ AsLIC
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https://fossil-scm.org/home/doc/tip/www/globs.md
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8. EHZ(M=4 AtE): ZICH 5070l B2 E0| KT E2 T HEE & U&LICH
9. CiSS MEELICH
10. 12 2= mietolE FIHME ALY H|o|X|o| M mhet0lE AL S MEfEFLICH

1. I EE Yol oM & 242 B2 HealthOmicsE HFIEE Ho| o HIEZ nt
ctOIEE AtS2z 718 EAMELCH

ol

3
E:

2. Git 2|ZX|E2|o mztolE EHES ME2o|M 2|ZX|E2|o ul2t0|E HES ot ZHEE Al
grLICH.

3. 24 AA0|A JSON mtd MEH0o|M It2t0|EE X|Hete 24 AAMAM JSON I E YEC
grLICH.

4. I E=Z ntet0|EHE #3522 YU™stcd{H mteti|E O|F N dEBE #8522 U™ELICH
11. TEt0IE Ol2] 27| oMol I EE HH Q| ut2tDIEeHE HESH7HLE B R
JSON mtls SlstH 24 #HE Aol & 4ELICH
12. Ctg2
A

13. B M S AESH OIS N MM S MEdshLCt

70| MME|H 220| YT Z2 MY ME HO|X|2 Eot7t YAZZ U M E|o|20f A HME &
AlghLct.

CLIE AI235t0{ KT EE HH MM

CreateWorkflowVersion APl 22 AIE350{ T EZE HES e &= &Lt MHEIA o2t
O|E{2| AL HealthOmicsE CIS 7|27t S AL &L Ct.

mt2t0(E Default

Engine I EZ Holof M AHE

AECX| £ STATIC

AEEIX| 8F(HY AEDXKIB) 1200 GiB

712 I EE Ho| EC{o| LIS V(B E A™HE

LICt XIMIBE LH2 2 HealthOmics I3 Z2 o
ol @7 AEE HZFIML.

o dleq2|o|E N

0jo
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AWS HealthOmics

ol 2tO|E

Tags

CHS CLI GA[oiME S AEEIXKIE 7|2 A AE

aws omics create-workflow-version \
--workflow-id 1234567 \
--version-name "my_version" \
--engine WDL \

Default

20
Ojo

EZX|Z MEsl0 HAE= HHE

--definition-zip fileb://workflow-crambam.zip \

--description "my version description" \
--main file://workflow-params.json \

--parameter-template file://workflow-params.json \

--storage-type="'STATIC' \
--storage-capacity 1200 \
--tags examplel23=string \
--accelerators GPU

I EZ Mol 10| Amazon S3 ECH0] Y= B
235104 2IxIE =gt LICtdefinition-zip. XtA|E
CreateWorkflowVersion2 & Z=35HAM| L.

o

AH A SH L| |:_|._

CHAl definition-uri TF2FO|E{E At

gt LI 2 AWS HealthOmics API &

create-workflow-version S&oi CHall CtS10t 42 S8H S dt&LCt

"workflowId": "1234567",
"versionName": "my_version",

"arn": "arn:aws:omics:us-west-2:123456789012:workflow/1234567/version/3",

"status": "ACTIVE",

"tags": {
"environment": "production",
"owner": "team-alpha"

+,

"uuid": "@ac9a563-355c-fc7a-1b47-al115167af8a2"

SDKE AI85t0{ T EE T MM

SDKs.

Z 9
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https://docs.aws.amazon.com/omics/latest/api/API_CreateWorkflowVersion.html

AWS HealthOmics
Ct= oMol M= Python SDKE At&35t0 RITEE S WMot Y-

import boto3
omics = boto3.client('omics')

with open('definition.zip', 'rb') as f:

definition = f.read()

omics.create_workflow_version(

response =
workflowId="'1234567",

versionName='my_version',
requestId="my_request_1'

definitionZip=definition,
parameterTemplate={ ... }

Abey 2ol

0

FEE HHQ

IAEE HT % OS2 20| get-workflow-version2 AF&3510] KT EZ 0| §EHE =Qlst

—
CHE M&F 8=

aws omics get-workflow-version

--workflow-id 9876543
--version-name "my_version"

e Ch3 T Zol HENE Earst

0l
rlo

-~

"workflowId": "1234567",
"3.0.0",

"versionName":
"arn:aws:omics:us-west-2:123456789012 :workflow/1234567/version/3.0.0",

"arn
"status":

"description": ..
"@ac9a563-355c-fc7a-1b47-all5167af8a2"

"ACTIVE",

"uuid":

ol

Ol aE=z ez AAlE AlFetcdH JEl7t = Hetz|o{oF B LICFACTIVE.
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SI2EZ HH YO[o|E

zglo|dl 3= 2 w{xol chet M 7|2 AlsH
Ao CtE MEE w52 M A S A8t Ct

|

« IS A
=

AEEX| FEE HOUOIEE +~ U&LICH HFEZ

5t0 T EE HH HUM0|E

=

AHE
e CLIE AF235104 Q2 EZ2 B YOo|E
« SDKE Al

5t0 I3 EE HH YdIo|E

£ A25t0d YT EZ HA Yd|o|E

IEZ Hlo|E

1. HealthOmics 2£ 2 JL|ct.

2. IZ EfM ztojM ZEtolEl QI Z2E MENSHL|CE

3. ZZio|8! I3 ZZ HOo|X[oM KITEZE MESEILICEH

4. I EZ HO|X[o UHIOIEE T EE HHE MEHS T XY SS0iM MEASH HEIS MEHEFL

Ct

« HHT AE(ME ALY -0 Mol cHer dE L

=
712 A% AEEIK| T4 HoIMO| HIEZ HHS ASsHe Aol Chal O+ 712t S HS
BHLICH A2 AISHE I 712 EtS WEY 4+ UsLIcH
. AEEIR RY MHoIM ¥Y TE S5 M
C HH MY AEDIX|O| HR0| YAEE HHS ABSHE MYl VIR AEEIX| 8 AYES M
=4grLIct Of TeEbOIE{ Q) 7122t 1200GiBYLIC
7 AFE KRS MBI

Z£0| HFEZ MF & HOo|X|2 Sot7tn YO|o|EE HFTEZ HT0| Z&E W Oo|X| HiL{7} &
AlELcH
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https://console.aws.amazon.com/omics/

AWS HealthOmics MNEX 70|=

CLIE At&Est0{ 212 &= HM YO[0|E

LI BEE AtEst0d 222 HH | mfet0|EHE YUOIoIEE + J&LICH HIEZ DL HH

O|§2 | ZEE*% HAE TRt AlggL|ct

aws omics update-workflow-version
--workflow-id 1234567
--version-name "my_version"
--storage-type 'STATIC'
--storage-capacity 2400
--description "version description"

update-workflow-version &0l CHEt SE S & x| Z & LIC.
SDKE AI235l0{ T EZ HH UH|I0|E

SDKs. Ct& python SDK ({XM[0ME K2 E2= HTS| AEE[X| 81 4B E Hoo|Ests S
HoiELICh

import boto3

omics = boto3.client('omics')

response = omics.update_workflow_version(
workflowID=1234567,
versionName='3.0.0",

storageType="'DYNAMIC',
description='new version description'

SIIEZ HEY AR

&, CLI EE= SDKs. I3 £ HHE Mt HIEE HHE ASste T Sl Adols I

S ARE 4+ YL IE SEE BH. BE AFSR MOl HHS AXE CHe YABZE AN B

- Z£2 M835t0d /I EZ HH 4K

e AR {7 latest 93
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« CLIE AIE3510{ 2IZEZ HT AA

« SDKE AI8510{ T EZE HT A

ZE£E2 AME5t0d HIEE BT 4K

-_—

HealthOmics 2& & iL|C}.

215 B FHollM Z2tol8! YA EZE MEFLICH
Z2to|t! /I EZ Hlo[X[oM /I EZE MEHELICEH
QI EZ HOIX|Q AME HIAEZE HHS MEHG D & S E0iAM ME4SH AX|E ME4FFLICEH

=
AER HE AR DO OIS Q215104 AKIE HOIBLIC

o o bk~ W D

ARIE MEEtLICE

Z&ol AxE 3 E= HE0| Z&E H 0|X| HiLA7F F AIELICH

CLIE AFE35t0{ KT EZEE HT AMA|

n
o O

LI BEE AE5I0d AR Ho| /I3 22 HHE MAE + U&LICH /2 EZ DL HH 0|
HTE 1t AlEELICH

lo
i OO

k=2
[

aws omics delete-workflow-version
--workflow-id 9876543
--version-name "my_version"

o
n<
A
!
g
T
o

delete-workflow-version 0| Cist SE

SDKE Al85t0] {2 EE HH 4K

SDKs.

CtE iAo M= Python SDKE At&3dtod KIS EZE AtAlste YHE Eo{ELICH
import boto3

omics = boto3.client('omics')
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https://console.aws.amazon.com/omics/

AWS HealthOmics INT=IY A To] =]

response = omics.delete_workflow_version(
workflowID=1234567,
versionName='3.0.0'

HealthOmics &A1&t A|Ef

A-83sto] S AIEE + AU&LICH

=3

3

M

o

IAEZE Yds

MBS AIESHE HealthOmicsis A8 B0 AHSE $TER ATIO| YAl MY AEE|KIS BHEFL
c}. ololE| Z42 W Hotg 2 &et 7| 9lsH HealthOmicss 2t A% Alst Al AE2IX|E T2 H|XLstn
M8 E2 Al AE2IXIE ZRHIK{ SHFE LI

HealthOmicss SIZE 2 A% U 5QiTt 2T o BHFS MTBLICH 7I2zS oz soz &
+0|DZ o4 x| 23t HIS ATHE YXIY + AGLICH Ol FYFO| FIE LY + AsLICH &
Mgt LIS S HealthOmics MHIA HEHEF EHIS B Z AR,

BE AlZHetH HealthOmicsE &1 IDSF A& UIDE Aol & LICH APl Mol nRet
IDs. 22{Lt HealthOmics= A& El A& IDs R{AFE S22 Al-D}E AFx|| H

s 1Ds. 124
& LI £8 CEXIg 28 YE2} AM| MHD S A |

O|

= AN 7 ABE Algat i SYs A% IDE JHE ARoIM £ A%e PEsts o ALY

@ Note

HIOIE EXE RISHE AF8 504 Al&run uuide TR 35HA AlEst= 2ol E&LICH 8 run
uuide LIS 3 HE el A|A=(LIMS) £ ME =X AAH0l| ¢445t= O 7+ XEHst A
XL CH

=M

« HealthOmics I EZ0M AEE|X| & A

 HealthOmics A&i0f| CHEHt & D= AlEH

« HealthOmics &A1& /3]

* HealthOmics0il A A8 A&t
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« HealthOmics QA EZ20|M =& F=7| Al

 HealthOmics A& =24

. MY AT olR

« HealthOmics Al&io| 2ted = F7|

- Z2}0|58! HealthOmics 9|3 ZZ20of CHEH %A} Al

Ct. HealthOmics= & A| A&t AEEIXIE ol A|AEIo 2 xf|Z&hCt
XHE QIEZ = T ZE2 Aol CHdl S& = MM Al AEE|X|E MEHE £ l&LICEH 7|

%&'QEHealthOmlcs MY A AEE|X|E MBELICH

(@ Note
ﬁEElXI MEH S A™MSIH A Yo 2F 0| HrELIcH MM 2l S5 A 2| X|oi| CHet
22 HEE HealthOmics 222 X 5HHI2.

CHS MM ME AL8E A AER|IX| e ZAME mf Ta{slof & MES N2 gt
S™ M AEZ|K]

Ci 2 AlZf AlZFo] Hedt A, AEE|X| 2F AIZ S 0|2l Z2= A, H= VIl BHIAE T[S

Oif 2ol ddol= 84 ¥ AEE|X|IE AHESHE WOl E&LT

Aol et AEEK| EE MElF e FEE o7t &L HealthOmicsE A~ & e A|AH
MEEof et AEE[X] 27§ §H22 sElHL EYLCh E8 HealthOmics= HIAE22| T
ME e XMElFE SHeR REHELICH I A|ARO| AEZX| £F 272 Qs Ao Aust

x| ef& Lt

.

SN MY AEDIKIE BH AY AEAXIE0 O BE ZRHMYZRHIXY HF Ale MBE
O O HHE M CiR 2ol AE2 M FHOIN HW/EIAE FII0ME B

AMEO| 2 EE|H(ME 42 = A1 ZE) getRun API 212 storageCapacity ZE0{A{ A&of
£ 2|0 2E2|X|E BHEHEILICH 23 omics &0 U= A OHLIHAE 2I0MTO0| HEE H
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https://aws.amazon.com/healthomics/pricing/

AWS HealthOmics INT=IY A To] =]

T UAELICEH 2A|1ZF O|uliol| 2= &l S AEE|X| ol 42 2|C AEE(X| 22 MEotX| RE

M U8 AR2IRlol B2 NBS NFS ZXESE NSHE U ALHE Z2ulH
|

import os
import errno

def remove_file(file_path):
try:
os.remove(file_path)
except OSError as e:
# If the error is "No such file or directory", ignore it (or log it)
if e.errno != errno.ENOENT:
# Otherwise, raise the error
raise

# Example usage
remove_file("myfile")

CHS oMo A= Bash & AFSELICH mtUO| Qirdet QHH st H| X|7H{stedH Che S AFS LT

m -f my_file

otdg oHHet A 0|5 (0l #HE)stedH mhdol ¥R CIEE 2[0l o1d_name U= F0E 0|5 BH
S Adgict

Cl2EElE MadstaiT OHe BYS AR ELICH
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mkdir -p mydir/subdir/

MY M AER|X|O AR A2 Lustre ZE2EEZE A&t T AAEIE ZZH|XMIELICE O]

ZTZEZE2 78O R HEMO| Qie ot Zedof SH=0| JU&LICH HEHO0| e Tt =ds &

2l5t7| {5 T EZ ZIEE THE ER I} i&LIch

HealthOmics= DY El 20| A AEZ|X|E SEFLICH M-S AZE mo| gt2 XIFgLICt 22
X’E5tx| etem™ 7|2 A™ AEE[X|= 1200GiBRILICH StartRun APl Q™M AEZ|X| 27| gt
X|H5tH AAERI2 22 1200GiBL| 7+E 7tk HH#E st 2lstLct siE AERIX| 7|2 A2

= Ql= A2 2,400GiB2| 7HE 7t 2 =2 B2 2IE Lt

|
(=]

Ji

A AEE|X|Q] B HealthOmicsE CHEIF 42 MEIF 2t Z2H[X'JELICH

« ZTZHIMHIE AEC|X| 9| TiBY 200MB/s2| 7|& * 2.
« TZ2H|MIEI AER|X| 22| TIBE Z|CH 1,300MB/s2| HAE *{Z2|ZF.

XHEE AEEX| 7|7 T ®to™ o A
M A AEDK|E 2247 AEE|X| 27F A O] U= oS 7= 8t 043 201

S HH U AAY SYOI 7%E MBI B0 YABRE HH MY AE
S i

=
|oF HIW)E ALSE [ &7+ 80| HEfLCH

SH AY 2EZ[X| HAEZE A™sto] Aol A8 EE 20 2E2|X|E HHots 32 ChE Al
=2 iL o
=

- =
ALE25t04 Ee st A M AEZ|X| &2 AXMELIC

static storage required =
maximum storage in GiB used by the dynamic run storage
+ (total static file system size in GiB * 0.07)

of:

Maximum storage measured from a dynamic run storage workflow run: 500GiB
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File system size: 1200GiB
7% of the file system size: 84GiB
500 + 84 = 584GiB of static run storage required for this run.

[t2tAo] A&loll= 1200GiB(E™ M- AEE|XK|Q| 2|4 EF)E SEELICHL

HealthOmics &lgof CHEF EZ T E AlSH

Aldo| 2t & £|™H HealthOmics= A& HEFH|O|E{& CloudWatcholl £ E LIC Z|2X™e 2
CloudWatch& CloudWatch 2E& Mg #4851 x| &= &t A" HIOIE{E F 718 S XIELICH A™M &
242 AFX|E [77F K| Amazon S3M| & A &= L|C}.

Z™ 7ts8t & stLt= 2lTHealthOmics MH|A & & ZFmaximum number of runs (active and

inactive) 2| &ILICt. HealthOmics= & X API 2 d(ListRuns & GetRun)0i|Mq ALEE = UEF %|CH
20| Alloi CHaH A HIEIHIOIEE |RAIELICH AMS AlZHE [ A™ol HE S5 S LEHHES A
g EE ZC ngt0/HE HEE = JU&LICh oet0|E{= REMOVE % RETAIN 22 X[ &Lch.

Z 27 REMOVEZ MAE M Aldio| ZZL HealthOmics7t =|CH A8 =~ o|O| X{& &t 7%— A
7t5t24 5lH REMOVE 2EE MHEEH 7t @i E Aol HEIHIOIE{ 7t RS2 2 M 7HELICH. O]
XM7H= CloudWatch EE= Amazon S30i| K& &l Cl[O|E{0l| Fd& S FX| ef&LICH

RETAINE 8¥ 2 220l 7B, 0l 2E01M HHEIS 22 Ns62 YUY HEcOlElE
C}. HealthOmics7h 25 RETAINS 2 MEE £IH A% 0 T2aH U A% 4
M x| 57} A MAE 4 gis U

SAlofl zlch A H+& Ztot= HIRIE dsitieE B2 A 2
C

O-x| oo HealthOm|CS7P_._|EH7I o|=of

REMOVE EZ 2 E ALE0of Cist 7} 12 AtE:

- REMOVEE EZ ZCZ XS AI23517| AR E = RETAIN ZEE AFE5HE SiLF O| A o] AlZHE
AtR|5t0d 228 & E 5= Zd0| E4LICH £7F REMOVE A& e AlZ5tH XS M HIE lAEIE R
M Alstiof| AFEE = QU &2 0| ZEEELICH

- O}7}0|EE MY (E= M ME)S ChA| A2 StE4T HealthOmics CLI CHA| M- =7 & AFSE L
Ct. O| =& AL 35te &Edof ChEr XEAIE LH It of| M= HealthOmics T GitHub Z|Z X|E 2|29
= (@]

Z2&

&LICH HealthOmics7t A& M7& ol
32 £ gisLct aL} CloudWatchE A& 3}0q

o
=
F&35tod x| o| AM AntE dg & JU&LICH
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https://github.com/awslabs/amazon-omics-tools?tab=readme-ov-file#omics-rerun
https://github.com/awslabs/amazon-omics-tools?tab=readme-ov-file#omics-rerun
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* CloudWatch start-query BB At&sto{ 2t El Alof CiEl YEE 7IME + U&LICH A 0|5
Ol ZRstx| 8!9‘:'4 F{E[7t o] DHLIHAEE BHete & U&LICH AlEF AlZ 2 = AlZh oi2t0

{'— 7-|AH A|7|- | X-I_(_)_|ol=.l-|__||:|._

aws logs start-query \
--log-group-name "/aws/omics/WorkflowLog" \
--query-string 'filter @logStream like "manifest" and @message like "myRunName"'

--end-time <END-EPOCH-TIME> --start-time <START-EPOCH-TIME>

start-query H&2 22| IDE gtetEtLICt 22| IDE get-query-results B0l HE3HH 22| ZoH7t
dbetELlct.

aws logs get-query-results --query-id QueryId

HealthOmics &lgH 2124

HIER Ho7I KT EZR = Y3 EZ 7

JEZ MY ME AJcx| 2EECZ 1tUS AE|O|&AELICE O
Yol IFEE Q| CHE &Moo ciet A U=2dg =5 K| ZELICt C|AEE]
Halz 7] M Lct.

2 HealthOmics& £
el el7| ME0o|22 &
7IXMe7|el d C|H|

. AlIS mlalolE| 37| &2
« Amazon S3 /24 m}z}0|E

« Amazon S3 /21 o}7to|=

0%
I

0
m
o

A metole 37| 2hel

Mg AlEhe o A3 metolE JSON A £ ohdof A% o2 x|YELch A3 EZ0l s
Y 10

z
| 27| Mot = RXIE +
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Bre 40| 9 IHUS X|HsHEH 2 1 Ixlol nEtOIEIS XIS ChAl stLtol THEtDIEIE 2
£ 1jelo| Z 8 Amazon S3 9IXI2 XIELICH XHAIEH LI8 S ChS FF|(Amazon S3 Y2 matnl
B HA)E AEFME

. ME AE AS
ME AEE fastg.gz T4 U SILHEE % 24718 € F 7H)9t ME 08T 22 HEC|OES £
7h Q0| Q= CSV = TSV THURILICH ME AIES 2 212 npeo| ThatDle] CHAl A% 212 e

OlEZ x|&gfLct

IEZRE ME AMEJ I EZER2O HOIH X0 OHEE= WHE ™olsfL|ct wDL & cwLe|
MZ A|Eo] Ciet IEE ZHAdE £ U X|BH NextFlowd| AMe o EEQlL|C}. of|Kl= nf-core GitHub
MOIEQ| MEZ A|EE BXSMIR

Amazon S3 o2io|e A

Amazon S3 ¥ x|& £&5t= &= uteto|Ee| 2< mieto|lEees T 8 74 == ™A ot C|=>E 2|2

2xIE X|HE = U&LICH CIAHEZ|IE AHS5HHE ChSa 242 o[- o| U&LCH.

. HO| C|HE{Z| Ol metO|e 2 R|I™HEL|Ct 2t ot O|§ 2 LIdS5HK| k&Lt

« % - Q3 o 2l0|E| =|cH ot 3 7|= 50KBRILICH 23 mt 0|2 71 =& MI335te B<O0|
Z|CHZ E =0HE = U&Lct

Amazon S3E Zal ¥ AER|X| A|IARIO|Z 2 C|HE{2|8 X|I6HA| et&Lct Zt ntdof| SUFH 2
I OE% "CIHEEZ|"2 2 &3HELICH Amazon S3 24| 7| &5 Aol CHEF RFAl
ZH

il __I.L}\-|o xl-x°|.k||o

HealthOmics= CH2IF 20| 1= utet0|E gt sHAIErLICt

« Amazon S3 9 x|7} €2 A2 BLEX| L HLE glob THE 2 AI85HX| b= B2 HealthOmics= It2t0|
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= mj2tOlEof URI SZF EE= 20f 0IF &ciAl7t 27 E E< CWL T2 0| £2iAIE #RIEL

EL
/=3 mt2kole of & 2%l
s3://myfiles//runs/inputs// s3://myfiles//runs/inputs//
file1.fastq file1.fastq
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Amazon S3 &34 of7}0|= AFEY

HealthOmics= Amazon S3 S3 ZX{|& AAME = U&LICH Ch20 Z 2 of7t0|EEl AEE|X| AEHO
Ql= ZHX|restoreC| 73 HealthOmicsO|A At E £ QIE = & ZHA|L|C}.

« Amazon S3 Glacier2| Flexible Retrieval E== Deep Archive 2AE Z|X| S 2HA.

- Intelligent Tiering2| Archived Access 5= Deep Archive Access 7|5 &ILILCt.

247 =240} T2t KB LSS Amazon S3 A8 ABAIQ| 0710l Z4x] SRS HESHAS.

HealthOmicsOllA{ A1~ A|&f

e AZE M A AERX] 8 U AERX| F(EM AELXB)S HAHE 5+ U&LIC RFAE
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HUIEZ HTE StLE o4 e A2 A™ME AIXE M HHME X|IHE £ UA&LICH HHE X[HSt
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https://docs.aws.amazon.com/AmazonS3/latest/userguide/restoring-objects.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/using-prefixes.html
https://docs.aws.amazon.com/whitepapers/latest/s3-optimizing-performance-best-practices/scale-storage-connections-horizontally.html
https://docs.aws.amazon.com/whitepapers/latest/s3-optimizing-performance-best-practices/scale-storage-connections-horizontally.html
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https://console.aws.amazon.com/omics/

AWS HealthOmics INT=IY A To] =]

. HEIHOIE| EZE pE A8l . o= AISY
20{ CCHetmd A|AEO|A 7HEF @ EHEl Al
=]

Gl =)
AlSd MIEFH|O|E{E A7 )

gt LHE 2 HealthOmics A0 CHet E& ZE A HHE FXSHAAIR.
5. MH|A FEoM 7[&E MHIA JEE AFS5HHLE A AMHIA JE S ME" = JU&Lct
6. (MBI ALE) Eiael Z< ™o %[ 507He| E{ & €2 E = JU&Lct
7. CtES MEgL(C
8. IZtO|E gt &7t HO|X|oM A& mt2t0|E{& M3 & Lct Zt2t0|E{ & X|H35h= JSON T2

EEStALL g8 =822 g + UGLIC

9. rCt

K=

[ ]
10. 18 &8 mhol ol Mol CiEt Y 1B HUsoR WY + UsLIh KAIE LSe
C

11. FHA| A& Dol MEfZ o 2 o MRlol CHEt A& FHAIE XIHE &= U&LICH RIMEH LHE2 2
| StAAIL.

| o =

E2 AL835t0] A FHAIR A M B2 BX

12. Review and start run(&8 ZE & A|ZHS M
H

13. M8 78S AEE & 4

0%
>
2
jo
x
Jl'ﬂ
o
-
n

APIE Ar835to1 A3 A%

AM 238 2 Amazon S3 HZ! Tt &7 AIZF A" AP 242 AL ELICH Ol oMoME EE 2
YELICIREMOVE. 2& ZEof CHet XtMIEt LI 2 MM S H ZstM RHealthOmics &l2o]|

oH
Ze ad

000 oz
ot oX
o
|_|'>| m_)l-_

aws omics start-run

--workflow-id workflow id \

--role-arn arn:aws:iam::1234567892012:role/service-role/
OmicsWorkflow-20221004T164236 \

--name workflow name \

--retention-mode REMOVE

E£2g UaLICh uuide Aol R8st & £3 dlolE{7l 7|8 ElE

k=)
[==] =
2% outputUri & YU&LICH.

"arn": "arn:aws:omics:us-west-2:....: :run/1234567",
"id": "123456789",
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"uuid":"96c57683-74bf-9d6d-ae7e-f@9b097dbl4a",
"outputUri":"s3://bucket/folder/8405154/96c57683-74bf-9d6d-ae7e-f@9b097dbl4a"
"status": "PENDING"

-

ZEZ 0| LiZtO|E HE5/0| 2R TietOEE Melste B2 KA E2 A AIRE m =
Z2Z JSON g M3 = U&LICH JSON mhol= Zt @l2d miz2
Zfo| Z=&HElL|Ct.

start-run L E AWS CLI F7}+5t049| @123 JSON T+ US & & --parameters file://
file.json>gfL|Ct. Al mi2tO|E{od| CHEt REAIEH LI 2 MM E F X 5tM2HealthOmics

H

<input

ol
=

0>
0%

J

o] et H2EZ HHE X|HE & UA&LICH

aws omics start-run
--workflow-id workflow id \

--workflow-version-name '1.2.1'
HIAEZRH XHE 7|2 A AEERX| FE2 MYHE = JU&LCt

aws omics start-run
--workflow-id workflow id \

--storage-type STATIC
--storage-capacity 2400

O30 20l GPU HIEZ DL &M Al A APIE ALY & R&LICH

aws omics start-run

--workflow-id workflow id \

--role-arn arn:aws:iam::1234567892012:role/service-role/
OmicsWorkflow-20221004T164236 \

--name GPUTestRunModel \

--output-uri s3://amzn-s3-demo-bucketl

I EZ Aol CHet HE 71K 27]

CHS1F 20l get-run APISF E7H SE 2| IDE AF8stod A& HEHE &l + AU&LICH
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AWS HealthOmics MEX

aws omics get-run --id run id

O| API 2tQ10| SE 2 QI ZEZ A MEfE AFdFLICH 7H5EH AEH= PENDING, STARTING,
RUNNINGZ ILICFCOMPLETED. &l&0| 21 32 &2 Amazon S3 HZloutfile. txto| 2t= &3 T}
US M™A DL O|F 2 A 2t= EC{0I|M &S COMPLETEDS U&LICH

=E=2 =20

8t get-run API 242 OJHEEH Ready2Run = @IX| 048, 2|3 E= ATl & HHE{2| 0| Al

—_— =< 1=

HEQI Z2 J|E ME HEE HFiFPRIVATEé*LIEL CHE oMo M= GPU HMEHAIOIE{7 Qo A

ol Ef27F EF =X g% WDLO| dHE ZEtol8! 12 E= A E QI8 get-runoi CHEF SEHE £ 0
ELich

'4|1 i

I

-~

arn": "arn:aws:omics:us-west-2:123456789012:run/7830534",
"id": "7830534",
"uuid":"96c57683-74bf-9d6d-ae7e-f@9b097dbl4a",
"outputUri":"s3://bucket/folder/8405154/96c57683-74bf-9d6d-ae7e-f09b097dbl4a"
"status": "COMPLETED",
"workflowId": "4@74992",
"workflowType": "PRIVATE",
"workflowVersionName": "3.0.0",
"roleArn": "arn:aws:iam::123456789012:role/service-role/
OmicsWorkflow-20221004T164236",
"name": "RunGroupMaxGpuTest",
"runGroupId": '"9938959",
"digest":
"sha256:a23a6fc54040d36784206234c02147302ab8658bed89860a86976048f6cad5ac”,
"accelerators": "GPU",
"outputUri": "s3://amzn-s3-demo-bucketl",
"startedBy": "arn:aws:sts::123456789012:assumed-role/Admin/<role_name>",
"creationTime": "2023-04-07T16:44:22.262471+00:00",
"startTime": "2023-04-07T16:56:12.504000+00:00",
"stopTime": "2023-04-07T17:22:29.908813+00:00",
"tags": {}

Ct=2 1} 20| list-runs API 242 AF235l01 2

rin
>
02
lo

aws omics list-runs

Ex Aldlof Cish &t2E 2 E 22 E24H list-run-tasks APIS AL28fL|C}

>

o A%

A
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aws omics list-run-tasks --id task ID

Jm

HEHYo| ME HEE 7HXK{2E4{H get-run-task APIE ALSEfLICEH
aws omics get-run-task --id <run_id> --task-id task ID

Aldio| t=2 £|H H|EFH|O|E{7F AE & ol2H2| CloudWatchZ A& ElL|Ctmanifest/run/<run
ID>/<run UUID>.

CtE2 oiLHAE Q| of Lt

"arn": "arn:aws:omics:us-east-1:123456789012:run/1695324",
"creationTime": "2022-08-24T19:53:55.2847",
"resourceDigests": {
"s3://omics-data/broad-references/hg38/v@/Homo_sapiens_assembly38.dict":
"etag:3884c62eb0@e53fa92459ed9bff133ae6",
"s3://omics-data/broad-references/hg38/v0/Homo_sapiens_assembly38.fasta":
"etag:e307d81c605fb91b7720a08f00276842-388",
"s3://omics-data/broad-references/hg38/v@/Homo_sapiens_assembly38.fasta.fai":
"etag:f76371b113734a56cde236bc@372de0a",
"s3://omics-data/intervals/hg38-mjs-whole-chr.500M.intervals":
"etag:27fdd1341246896721ec49a46a575334",
"s3://omics-data/workflow-input-lists/dragen-gvcf-list.txt":
"etag:e22f5aeed®b350a66696d8ffaes53227"
},
"digest":
"sha256:a5baaff84dd54085eb03f78766b0a367e93439486bc3f67de42bb38b93304964"
"engine": "WDL",

’

"main": "gatk4-basic-joint-genotyping-v2.wdl",
"name": "1@44-gvcfs",
"outputUri": "s3://omics-data/workflow-output",
"parameters": {
"callset_name": "cohort",
"input_gvcf_uris": "s3://omics-data/workflow-input-lists/dragen-gvcf-list.txt",
"interval_list": "s3://omics-data/intervals/hg38-mjs-whole-chr.500M.intervals",
"ref_dict": "s3://omics-data/broad-references/hg38/ve/
Homo_sapiens_assembly38.dict",
"ref_fasta": "s3://omics-data/broad-references/hg38/v0/
Homo_sapiens_assembly38.fasta",

"ref_fasta_index": "s3://omics-data/broad-references/hg38/v0@/
Homo_sapiens_assembly38.fasta.fai"

EIPAES:
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},

"roleArn": "arn:aws:iam::123456789012:role/OmicsServiceRole",

"startedBy": "arn:aws:sts::123456789012:assumed-role/admin/ahenroid-Isengard",
"startTime": "2022-08-24T20:08:22.5827",

"status": "COMPLETED",

"stopTime": "2022-08-24T20:08:22.5827",

"storageCapacity": 9600,

"uuid": "a3b0ca7e-9597-4ecc-94a4-6ed4s5481laeab”,

"workflow": "arn:aws:omics:us-east-1:123456789012:workflow/1558364",
"workflowType": "PRIVATE"

arn": "arn:aws:omics:us-east-1:123456789012:task/1245938",
"cpus": 16,
"creationTime": "2022-08-24T20:06:32.971290",
"image": "123456789012.dkr.ecr.us-west-2.amazonaws.com/gatk",
"imageDigest":
"sha256:8051adab0ff725e7e9¢c2af5997680346f3c3799b2df3785dd51d4abdd3da747b",
"memory": 32,
"name": '"geno-123",
"run": "arn:aws:omics:us-east-1:123456789012:run/1695324",
"startTime": "2022-08-24T20:08:22.2787",
"status": "SUCCESS",
"stopTime": "2022-08-24T20:08:22.27872",
"uuid": "44cla30a-4eee-426d-88ea-1af403858f76"
.

CloudWatch 27101 H[EtH[O|E{7t gl ™ A=l HEtD|O|E{7t A M| X| Bk &LICH A& IDE AFEStod
CLIETE AI25l0d T EZ AMMES CHA| Ade =2 Q&LICH RHAMIS| Lot 2 1 HealthOmics Tool
GitHub Z|ZX|EE[H|M EF E CIR2EEFLICEH

ol == Al xHAISH

CtZ M0 M = rerun= T & AFE5H0] AR>S CHA| ™= YIS 2 04ELICH CloudWatch 220
M ZAME £ o= AlSH D7} I EHL|C}.

AN -

omics-rerun 9876543 --name workflow name --retention-mode REMOVE

CloudWatchoil A=&0| Rl B CHS1 FAF

i

SEE &H Flch

Original request:

>
0%
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https://github.com/awslabs/amazon-omics-tools
https://github.com/awslabs/amazon-omics-tools
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{

"workflowId": "9679729",
"roleArn": "arn:aws:iam::123456789012:role/DemoRole",
"name": "sample_rerun",
"parameters": {
"image": "123456789012.dkr.ecr.us-west-2.amazonaws.com/default:latest",
"filel": "omics://123456789012.storage.us-west-2.amazonaws.com/8647780323/
readSet/6389608538"
},
"outputUri": "s3://workflow-output-bcf2fcbl”
}
StartRun request:
{
"workflowId": "9679729",
"roleArn": "arn:aws:iam::123456789012:role/DemoRole",
"name": "new test",
"parameters": {
"image": "123456789012.dkr.ecr.us-west-2.amazonaws.com/default:latest",
"filel": "omics://123456789012.storage.us-west-2.amazonaws.com/8647780323/
readSet/6389608538"

},

"outputUri": "s3://workflow-output-bcf2fcbl”
}
StartRun response:
{

"arn": "arn:aws:omics:us-west-2:123456789012:run/9171779",
"id": "9171779",

"status": "PENDING",

"tags": {}
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A =S
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* HealthOmics= A& AEfj7t A U M A=A 232 2 EIE CloudWatchof AA|Zte = T
E3tLICH REMIBH LI 2 CloudWatcho| 21 BHHE 2T EHAAIL.

M7l Z2MA, ZF 2] Me| Y LHELLHZ| Z2MA Sof A
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ro rlm

Stopping
LHE LT | Z2EMAT 2E2E|H M¥0| SX| & HEHZE MEHELICH
 HealthOmics= ZE Z|AA (A AEZX| T A|AR L QlEl & ZEhHo| T2 H|X'd2 SHA
gt
2t=2 E

HealthOmics7} 2lAA ZZ2H|X Y HAE gt=28 F Aol trEo =z MEELICH

« HealthOmicsE ZE A S 2t25l1 257 90| Z=2 Cl|O|EHE LHEH&LICH

- & S22 X|ZE Amazon S3 URI £ 2{R|0M AHEE 4= [I&LICH WDL & CWLe| B2
HealthOmics=0 CHE MEE M|E5le Ad &34 2 mlUd S MM L|CIHealthOmics A8 =

24
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AWS HealthOmics INT=IY A To] =]

HealthOmics =01 CHEt RFM|EH LI 2 HealthOmics 222 & X5HA2.

HealthOmics &lgH =24

WDL & CWL Algo| 2t2 5/ S2jof=
(JSON EA)o| ZgHELict Ch3at Z2 5

. AO| WA £ U2 T2 Y WA R FHILIC
. AHO| DE ol B2 MHYEX| HOIFLIC

=M
« WDLO{ CHEF =24 @ oF AlSH
« CWLO| CHEF =24 @ oF AlSH

2 EZ 9| Zt £230] cHalf ool sHE ZI/2f Ho{7F U&LICt Z|ol= A IS E2 O|§0 £
O|&0| Z&E/LICIWworkflowName.output_name. Tt £230| A 72 I UO0| HE L= S39 £
= 7
=

0= (<) =
7t2|7|= S3 URILICH Hi¥[mt ] £399| B L2 S3 URIs.

CtS MM = Bl RITE 29| output.json I E E 0{F LICIBWAMappingWorkflow.

"BWAMappingWorkflow.bam_indexes": [
"s3://omics-outputs/8886192/out/bam_indexes/0/
pbmc8k_S1_L007_R1_001.sorted.bam.bai",
"s3://omics-outputs/8886192/out/bam_indexes/1/pbmc8k_S1_L0OO8_R1_001.sorted.bam.bai"
1,
"BWAMappingWorkflow.mapping_stats": "s3://omics-outputs/8886192/out/mapping_stats/
genome_mapping_final_stats.txt",
"BWAMappingWorkflow.merged_bam": "s3://omics-outputs/8886192/out/merged_bam/
genome_mapping.merged.bam",
"BWAMappingWorkflow.merged_bam_index": "s3://omics-outputs/8886192/out/
merged_bam_index/genome_mapping.merged.bam.bai",
"BWAMappingWorkflow.reference_index_tar": "s3://omics-outputs/8886192/out/
reference_index_tar/reference_index.tar",
"BWAMappingWorkflow.sorted_bams": [

"s3://omics-outputs/8886192/out/sorted_bams/@/pbmc8k_S1_L007_R1_001.sorted.bam",

1}
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"s3://omics-outputs/8886192/out/sorted_bams/1/pbmc8k_S1_L0O08_R1_001.sorted.bam"

AWS HealthOmics
1,
"BWAMappingWorkflow.unmapped_bams": [
"s3://omics-outputs/8886192/out/unmapped_bams/0/
pbmc8k_S1_L007_R1_001.unmapped.bam",
"s3://omics-outputs/8886192/out/unmapped_bams/1/pbmc8k_S1_L@O08_R1_001.unmapped.bam"
]
}
QIB27} Y RHO| ofl B (of: EXHY, M4, £E A4H FE 28)S MustE AR TE Y
2 JSON Z|&2zfL|ct. of:
{
"MyWorkflow.my_int_ouput": 1,
"MyWorkflow.my_bool_output": false,
}
CwLo{ CHet 3 @of A
CWL A0 2t 2 £|P HealthOmics= Ct& X0l 2= £3 2 IS M & L|Ctoutputs.json.
{my-S3outputpath}/{runId}/{run-uuid}/logs/outputs.json
22 29 ntYolls £ S=0| ZRFLICH 2 222 712t BHlofolm, 047IM 7l 2o olE YU
Ch 22 O S 482 &8ss ALt
- X[ - £ ntdo| WHstEl Z2 L Ct
basename - Z292| It O|§ £ 2 LICt.
2 ¥oz, dEtxoz feluct
2 37|
P oY S50| UA&LICH

CHS od| Mol A output.json IHUOE F 7He| &

"example_output": {
"output.txt",

"basename":
"File",

"class":
"size": 13

"location": "{my-S3outputpath}/{runId}/{run-uuid}/out/output.txt",
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iy
"another_output": {
"location": "{my-S3outputpath}/{runId}/{run-uuid}/out/metrics.json",

"basename": "metrics.json",
"class": "File",
"size": 256
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M.
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"arn": "arn:aws:omics:us-west-2:12345678901:runCache/0123456/
cacheEntry/1234567-195f-3921-alfa-ffffcef@abas",
"s3uri": "s3://example/1234567-d0d1-e230-
d599-10f1539f4a32/1348677/4795326/7e8c69b1-145f-3991-alfa-ffffcef@abas",
"taskArn": "arn:aws:omics:us-west-2:12345678901:task/4567891",
"workDir": "/mnt/workflow/1234567-d0d1l-e230-d599-10f1539f4a32/workdir/call-
TxtFileCopyTask/5w6tn5feyga7noasjuecdeoqpkltrfo3/wxz2fuddlobhc4uh5s21lreaayczduxdm",
"files": [
{
"name": "output_txt_file",
"path": "out/output_txt_file/outfile.txt",
"etag": "ajdhyg9736b9654673b9fbb486753bc8"
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"nextflowContext": {3},
"otherOutputs": {3},
"version": 2,
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create-run-cache CLI
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"111122223333"

"CACHE_ALWAYS™"

"ACTIVE"

"string",
{}

"string",

--cache-s3-location "s3://amzn-s3-demo-bucket" \

--name "workflow 123 run cache" \
--description "my run cache" \

--cache-behavior
--cache-bucket-owner-id

"arn":
"status":
"tags":

aws omics create-run-cache \
Ilidll:

C}FCACHE_ON_FAILURE.
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Mol|o|Eoi| dSstH ol HE7t gl 82 &l ELulch

n

AS Bl EHA N0l g B N IHAIE ARIE £ UALICH MY IHAIE ALSHE A0l 2l
2 Aol 22T WX FICHEIHLE NS #AE £ LT

A IHAIE ATAISHH 2422 HIEFHIOIE{7F M7HE| K| Amazon S32] ClIO|E = AFM|=|X| f&LICt
FHAIE AtMIEE Foil= FHAIE CHA| Qs HLE F& Aol AEE + i&LICH

FHAE O[o|E{= HALE /5 Amazon S304| 'Hot R&LICE EZE S3 Delete 242 A& 3+04 0| 7
Al QIOIE{E M7HE £ A&LICt EEE Amazon S3 £ F7| Mg MAISlod O] 0|4 AFRSIX| et
FHAIE! CO|E{E Bt= A|ZIL|CY.

Al FHA| L0 HZ latest 142


https://console.aws.amazon.com/omics/

AWS HealthOmics MNEX 70|=

ZE£S AMEstod A FHAl 4

P!

Z£0iM CHS ErAoll ek A=~ FHAIE AFF[EFLICH

1. HealthOmics &8 JLict.

2. |I1FZ B Fo|M IHA| M-S MEIELICE

3. FHAI A EIO|E0IM A XIE A FHAIE MEAFLICH

4. FHA| A E|O|Z HFAHIM AXE MEIELICH

5. DECHSE X0 LIS o #EE 5 U= Amazon S3 FHA| CIIO|E{ /138 XME S CHS A

FHAIE AXIE x| = lghL|ct

Amazon S3 3 & Ar835toq FHAIE CIO|HE AAY = UX|EF CIO|EE CHE A& FHAl0] CHA|
HEE = &L HALE O™ 7HA| CIOIEE ArAIgfLICH

CLIE AFE35t0{ A= FHA| ALK
delete-run-cache CLI HZ 2 Al2350{ A&l FHA|E APA|EHLICE.

aws omics delete-run-cache \
--id "my cache id"

Aol Y35t olo|E 2=t gle SEE 2l Eulch
A FHAIL| LS

HealthOmics= A& 7HAIE S3 HZlol| CtE T+ 2 FE&LICH
s3://{cache.S3location}/{cache.uuid}/runID/taskID/{cacheentry.uuid}/

cache.uuid= FHA|S] Md™Mo 2 175t IDRILICE cacheentry.uuideE FHAIE Edoi CHEF HAXo 2
128 uuid 2 LICH HealthOmicsE FHA| 2! Z40d| uuidE &S EhLct.

DE 3 2= ATlol cHsf FHAlol= CHS ol Z e ELICH

tod FHAlod|

Lo
Pl
lo
H
rn
0%
i
ii
u
e
=
Pl
[
5
mw
uoT'-
ol

« {cacheentryuuid}.json I} & - HealthOmics&=
CHet WE7I & E0| ofLHAE ot g Hdehct
S

. XOf

xtod E_=|| r,_l.OI ZF RO 2.2_24% XI-O-IO."A-l h|

|

M

=" 1 -

Al FHA[Q] LHE H{Z latest 143


https://console.aws.amazon.com/omics/

AWS HealthOmics

NextflowE A& st I EE 2| B Nextflow AEI2 FHAof CtZut 22 F7I U S gLt

« command.out I}t -O| Tt Uoi= 2Fd A& stdout 2EI=7F X & E|0] U&LICEH.

- .exitcode It -0| mtUoll= %Y S= A= (H)7t £ Elo] [U&LICH

ol A= FHAIS] Szt & mt Aol HMASE{E I E = Folol A of2HEt
F

18

ANTE I 7S

HealthOmics= HIAEZ 2Tl ztoll 3 & 7H&E Ltz Fadstedn gL 24 {2 E= ATIol &
g A& *Elst= Ao ek &E 74K| xH0| 0| {& LT

. o2 =B
+ ChFBF Nextfow HZ 2ho| FHAI2 B E|X| Sh&LICt o8 S01v23.10.001M B Mgt ot
S v24.10.801 A S Y3t 5Yle AMsHE F2 HealthOmicss & WM MRS HA| F2o 75
& % gt

« FHA| false HHS AFE350{ 7HE Zrdof| CHEH FHAIS B £ Q&LICt O] o CHEt REMIEH LHE
2 Nextflow ALY ZTEMHAE BEEXFHML.

« HealthOmics= Nextflow lenient 2EE AI26HX|EH & FHA RE = X|HSHK| f&LICt

. EHio| @ladof ChE 53 ZHE A glob HES A8 SHE 7S 7
C}. M 4% & %7518 HealthOmicsi= Al Z4XI1 8 Al 3Hs At ChA

_|>|
rIo
zZ
D
X
—h
(@]
E
_0
0H1
2
|
ne
Rall
o
-
o

« HealthOmicse & MA|=E FHASHK| L &LICH O] &
« WDL

« HealthOmics= WDL ST ZZ 0| 74t S AL & i Ql2d0] CHE MEL “CIHEE{Z) S8 K|
HerLct 3 & 7§4)o| A< CIAEIE2[e| 4|7t BH1E ™ HealthOmics= C|EEZ|E =35t 2
= XUS ChA| Ao LICH

* HealthOmics= &Y =& &S X|2tX|B /T EZE =& 7H&2 XY X| k& LICh.
« CWL
- Eo| M4 £ LA ENAM HAMSE E A|L|X| of&LICH HealthOmicsE &+ £
St o= A ELICH

oIFIE FHAl 7S 7 latest 144


https://www.nextflow.io/docs/latest/process.html#process-cache

AWS HealthOmics INT=IY A To] =]

™ FHAL AFE

Al
=

H

(]

gxjo

|2 &

hu

4o M FHAIE AL S| StSLICH MO FHAIE AL SR MBS AIRHE I} A3
X

o
| S&& KIGgLIch

> 0

ofn

7|
H

0%

Aldlio| t2 /™ &2, CloudWatch Logs EE = API XY
ME SHZE = JU&LICH RtAE LI 2 S5t 7Hal HE

(@}

L.

MOl Lt 0|40l BfATIT} HIZHH 5242 M4
Olz{et S ElAZE FHAOIM SEOIRSHE X0l E

oA

(® Note
Aldg A|ZHE M IAM MH|A 3&
I.

RS : |
FHAl Amazon S3 ?|X|ofl UM AT = Q= Teto| EefLICh RtA[EH LIE2 oi CHEF MH|A
=

« CLIE AI235l0{ A8l FHA|Z AR 72
o A3 FHAl0f CHEF 2 F Al
« S35 IA ME FX

1. HealthOmics 2£ 2 iL|ct.

2. 2% A ol A MBI

3. A% HOIXIoIA AlSHE Mg MeshLict

4. A AISS NS IO HHE CHE A AISHO| 1B A9 26 E SR BILICHES S A 510
A Al

Al FHA| AHE 7% latest 145


https://console.aws.amazon.com/omics/

AWS HealthOmics MEX

= (=) =2
o = = =
INAl SEE MElstE{T Aol CHet 7HA| SEFS MEIELICEH XtMEH L2 7HAl S
g &xsl

CLIE AI835t0{ A FHAIZ A 1

0II

Al FHAIE A E5tE AMES AIZHSHE{H start-run CLI E&0d cache-id Tt2tOIE{E
MO 2 cache-behavior II2O|E{E AL 5104 A&l FHA|0f| CHEH &8 7|2 S%
LIC} CtS oMol H-O| FHA| E=0F Ho{FEL|C

aws omics start-run \

--cache-id "xxxxxx" \
--cache-behavior CACHE_ALWAYS
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aws omics get-run-task --id 1234567 --task-id <task_id>
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filter @logStream like 'runCache/<CACHE_ID>/'
fields @timestamp, @message
filter logMessage like 'CACHE_HIT'

parse "run: *," as run

stats count(*) as cacheHits by run
CtS #{2IE ArEstod ZF oM HEE FHA| &5 =& BretefLich

filter @logStream like 'runCache/<CACHE_ID>/'
fields @timestamp, @message
filter logMessage like 'CACHE_ENTRY_CREATED'

parse "run: *," as run

stats count(*) as cacheEntries by run
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A AZAE HXE 7|Ho 2 SAMO|
A O| X234 MIMOo| SHA-256 S A|E H|AtEFL|CE.

EAE CHE S FE|X|

TeE&2S ChEn

x| e

CRAM 87| ME &4

2
==

o

ot
S

=2 &|=HE

Zo| AlLHE LT

| SHA-256 S A|E
EAZE |2 4= K|

e i g=
(o] X=1

LS —

(o] X=3
LS —

CRAM &{7| MIE

Zo| AaHELCH

« FASTQ_SHA512up - ¥ EE|X| ot 2 M| FASTQ 247| ME AA Q| SHA-512 SHAIS HAHEFLICH.

« BAM_SHA512up - Ak% IISE B A=l 2 X E J|Hto 2 SAMO| EA|IEI CHE o =E|X| ot
BAM EE= uBAM 87| ME A A 0| Mzl MMO| SHA-512 SHA|E AH|4HENLICE.

« CRAM_SHA512up - 1Z4E X & 7|82 SAMO]| EA|E CHE AEE|X| &2 CRAM 27| HE
AAO| 22 MM O] SHA-512 SHA|S H|AHEFLICH

HealthOmics & X AE 0] AAd

HealthOmics2| &= AE 0= & X KHME XMHE 57| I8 Clo|E AE0{ILICH ZF AWS A™H & 2

Mol Y & E MEAE JHE £ A&LICH 2& £= CLIE M85t X MEAS HME £+ sl

CF.

=HA
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HealthOmics 2&& L|C}.

—

2. 2% M FolM HealthOmics AlEfst7|E =8 EHLICEH
3. Genomics Cl|O|E| AEE|X| SMoMH & X S
4. O|Mof 7tX2 & X |KHAME MESIHLI M EZE R

7‘._‘|
K|l ote AR EX AMLto|M X A 7HK7
A

5. AZ SEH IK7| 5 AN HOIKIOIM #HE AN FE +5 4N SMS Msto] HE MY
AE MMB CHE OHE OF8 HEE MBE LI
. &ZE QXA 01F -0l AL TRE olFULICH
. AT(ME A -0l B KR Aol Che ML

CLIZ At&3t0 HZ XY A &Y

CE HIMAIMEE AFE5t0d HE MEAE dYsts YHE EoiELICH AWS CLI. AWS E|XY Lt
O A& MYAE 7HE = JU&UCH

X AEO0{E EHHO| . fasta,,, .fa,, .fas, .faa, .fsa.fna.ffn, .frn, .mpfa, .seq?!
FASTA I} o| AEE|X|E K| HELICH. txt. O|248t & 9| bgzip HMT X[ ELICH.

CtS N0 reference store nameE & ZE ME A0 CHEH MEYEH O|§ 2 2 HIELICEH

aws omics create-reference-store --name "reference store name'"

X AE0{ID ¥ O|F, ARN, X AE0{7} HHE Aol EFHARY LT} X3 EIJSON SHE HE
LICE.

"id": "3242349265",
"arn": "arn:aws:omics:us-west-2:555555555555:: referenceStore/3242349265",
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"name": "MyReferenceStore",
"creationTime": "2022-07-01T20:58:42.878Z"
}
F7t AWS CLI BEM & X AE0{ IDE AFEE = U&LICH O oIXIQt 20| list-reference-stores
H2IS AL2510{ Ao ¢1ZEI 2 X AE0{ IDs SES ZHMs £ Ql&LC}.

aws omics list-reference-stores

olof Ciet SEHoz Mz HYE &x AE012| 0|2 & EUCh

{
"referenceStores": [
{
"id": "3242349265",
"arn": "arn:aws:omics:us-west-2:555555555555 : referenceStore/3242349265",
"name": "MyReferenceStore",
"creationTime": "2022-07-01T20:58:42.878Z2"
}
]
}
AE MEAE MM £ I HYS M0l MM X 1S Y MEAM B2 £ g
LICt. O|ZH| st2{™ IAM L& 2 AL 5H7HLE dd5t0] Ol O|E{od| MM ASHOF BF LICH CHS2 oAl 23
duict
JSON

"Version": "2012-10-17",
"Statement": [

{
"Effect": "Allow",

"Action": [
"s3:GetObject",
"s3:GetBucketLocation"

1,
"Resource": [
"arn:aws:s3:::amzn-s3-demo-bucketl”,

"arn:aws:s3:::amzn-s3-demo-bucketl/*"
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LB OHS oflmet RAFEE A2 20| Qlo{oF EFLICH

JSON

{
"Version": "2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Principal": {
"Sexvice": [
"omics.amazonaws.com"
]
}I
"Action": "sts:AssumeRole"
}
]
}

OlMl FHZE RHME 7tXE = J&LICE O] tAoME LE HMATL JtsstD 2E OO B XA
E2| AWSO|A AFE & = = Genome Reference Consortium Human Build 38(hg38)2 At& & LICt,

Ol HIo|HE ZAEstE HI2 O/ SF(3st0[)0 7|EE &I M'QL_IEP CHE AWS 2T M H
AE ArEstedH siE 210 E AR K= Amazon S3 HHZ!0| CIO|E{E SALE &= J&LIC CHS

o
AWS CLI HHEE AIE3510{ STRXE Amazon S3 HHZ!o| S ALEFLICEH

aws s3 cp s3://broad-references/hg38/v@/Homo_sapiens_assembly38.fasta s3://amzn-s3-
demo-bucket

OHCIS 71K 7| S A|&HE &= QI&LICH reference store ID, role ARNZIE RA| ¢
Hsource file pathQZ HFELICH

aws omics start-reference-import-job --reference-store-id reference store ID --role-
arn role ARN --sources source file path
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OB E 7IX2 ¥ JSONSE Ctg 8F 2 A Eulct

{
"id": "7252016478",
"referenceStoreId": "3242349265",
"roleArn": "arn:aws:iam::111122223333:r0le/OmicsReferenceImport",
"status": "CREATED",
"creationTime": "2022-07-01T21:15:13.727Z"
}
ClS HYEE AI85lod 2 MAENE ZLIERE £ U&LICH CFS oMol reference store ID
2UE job ID&ZE AE0{IDQ} AHA|S| LotE 2] IDE HEELICEH

aws omics get-reference-import-job --reference-store-id reference store ID --id job ID

-

Olof CHEl SE2Z T &E ML MTF HEet Hei7t 2o El SEHS & it

{
"id": "7252016478",
"referenceStoreId": "3242349265",
"roleArn": "arn:aws:iam::555555555555:r0le/OmicsReferenceImport”,
"status": "RUNNING",
"creationTime": "2022-07-01T21:15:13.727Z2",
"sources": [
{
"sourceFile": "s3://amzn-s3-demo-bucket/Homo_sapiens_assembly38.fasta",
"status": "IN_PROGRESS",
"name": "MyReference"
}
]
}
AZE LGS B X 018 71222 TE(Zs0i 72 HEE ¥S +F UBLICHL B /E A0
IDreference store IDE HtF 1 MEHXM LIEE F7I5t04 FFo| HYE FILIC

aws omics list-references --reference-store-id reference store ID --filter
name=MyReference

olof CHE SE o= Chg HEE A ELulch
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"references": [
{
"id": "1234567890",
"arn": "arn:aws:omics:us-west-2:555555555555:referenceStore/1234567890/
reference/1234567890",
"referenceStorelId": "12345678",
"md5": "7ff134953dcca8c8997453bbb80b6b5e",
"status": "ACTIVE",
"name": "MyReference",
"creationTime": "2022-07-02T00:15:19.7877",
"updateTime": "2022-07-02T00:15:19.787Z"

£t = HIEFE|O|E{ol| CHEH REAMIS| & oF 2 24T get-reference-metadata AP 22 AFSErLICH CHS
M0 MHE &= AEO0{ IDreference store IDZ HIH I E XIM|G| dot= &= IDreference
IDE HbELICH

aws omics get-reference-metadata --reference-store-id reference store ID --id reference
ID

0lo

Ho =2 Ct2 MEE A ook

~

"id": "1234567890",
" "arn:aws:omics:us-west-2:555555555555  referenceStore/referencestoreID/
reference/referencelID",
"referenceStoreId": "1234567890",
"md5": "7ff134953dcca8c8997453bbb8@b6b5e",
"status": "ACTIVE",
"name": "MyReference",
"creationTime": "2022-07-02T00:15:19.787Z7",
"updateTime": "2022-07-02T00:15:19.7872",
"files": {
"source": {
"totalParts": 31,
"partSize": 104857600,
"contentLength": 3249912778

arn :

iy

"index": {
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"totalParts": 1,
"partSize": 104857600,
"contentLength": 160928

zO

get-referenceE A& 5104 X IIUO| LR E CIRECEE £ JYELICH CFR HAHMHE & X AE
0 IDreference store IDE HIHIDE CILREESIe{= & X |IDreference IDE HFEL|CEH.

aws omics get-reference --reference-store-id reference store ID --id reference ID --
part-number 1 outfile.fa

HealthOmics A|[FHA AE0{ MY

HealthOmics A|#A AEO0{E= (FASTQgzip M) 20| M E|X| f2 Aol /s o MHE S X|HE
LICtuBAM. EE 3t BAM 2!0| HZHE HAIE X[ ELICICRAM.

7t ol ¢7| MEZ XEELICH ¢ 7| JE0] Ei2& F7I5tm IAM HAZ ALE35t0{ 27| ME
off CHEt HMAE Moig = U&LICH SHE 47| MEo|= RTIA AIRAE HHSHV| e HE R
M7} 2o s x|oF M| x| ofe oly| MES | 7o MEd AbEHIL|C}

017| MIEE XE 23 BIx| AlBA MEAS MY

%
Amazon S3 HZ!2 CHA| @[z ! S3 HMA 227}

_|_]]:9.|-I

A Y2 E B0l 97| MES MAEHK| Rots BUS MESHE Ol AL ELICH B 9Ixl 20234 5
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INESEE s
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ICH 5702] 17| MIE Efl 7| XIHE &= U&LICE O|g48t 7| & StLEeF YRSt Ef2 7|2 27| Al
E MMSHL Uol|o|ESHH 17| ME Ef27F ST Amazon S3 Z&X| 2 g LICH HealthOmicsO|
MMES AARIElOE 7|BMo 2 MubgEL|CH
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A AE0{9] 2]7| ME EjO Y¥O|0|E
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ZEE AMEFH0] A|[EHA AE0 MM

ARHA
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MEA dd
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HealthOmics 2&& L|C}.

2122 EfM o A A|RIA K{AFAZ MENSH O}

AEL AE0{ &E HO|X|ol|l M C
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o
HT
i
x
OH
o
r
[l

- ARA AEO0]O|F -0| 2AE0{Q| TR O|F YLICH.

« AT(ME ALE) O] AlTA KT A0 CHEH MBI

S39| Z 8 2|%|0{ A Amazon S3 & x|E K| & L|Ct. HealthOmicsE E7E Y2 E Sof 27| ME
£ M5 X| 26t o2 XMESH7| 2I6H CHA S

2Ix|& ArEFLICE Amazon S3 %“—h‘ I x|ofl CHEt
HealthOmics AMH|A A 7| HM|A HEHS E045loF EL|Ct XA ol A= CHA| &% 2SS &35

M.

Z9 2X[= 2023 58 16 O|TH0i| MM E ARHA AE0{0l= AFRE £ Qi&LICH

(MEH ALE) S3 MIE ?IFt o7 ME el 7]9] A< =|C 5742] &17| ME 7|& &l2d5t0q &17|
HEOWAM 7|2 S3 M ZE Mute = U&LICH 47| MEQ| EfOE S3 A Z HulstH Amazon
S3 getObjectTagging API 22 Sl TMutEl E{IE 2 = U= Bl L/E= 2[S5 AFEXE 7|8t
O Z Amazon S3 HMA HEHS B 0oE = USLICH.

a. HAE MXpof 7] 3 SILHE UHBLICH 2&S M HAE 4RE M5t OHS 7|8 FTtE

L|CtH
b. (MBI AE) MHE MEsto] RE 7|1E MAHELIC
Hio|E 2 E3t0 M HIO|E dE3E0M AR I ZEIEX| AWS ofL|H T2 223 CMKE AHE
K| MEdELICH
(M4 ALEH) S3 CI|O|E] HAM|A0|A Amazon S3E S5l A|RHA AE0{0] HMASHT| B A 23

)S
Ol KRS ggg K| iR E MEfELICH

S3 HMA 2Z40IM Amazon S37F HMHA 2O HZEE =T &EnabledX| 0{FE

S39| HMA 2Z YE|M 222 X{ZEE Amazon S3 {%|E K|&EL|Ct o] ZEE S3 HAA
24 S gg45tEt Z<olot ZAIELICH

EHZ(MEH AME) -O] A|RIA AE0{ol Z|CH 50702] Ef2E MBS ELICE olzfs ElaE 47| ME 7}
XM7//Efa YHIo|E Sof d™E 27| ME EfaQF wHIHlL|ct.
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AE01E ddstHo| Oigh EH|7F & WULICHAI= Tt 71271,

CLIE AtS35t0] A|RHA AE 0] A
Ct= oMol M sequence store nameE& A|ZEHA AE0{0 CHaH MEHEE O|F 22 HEELICH

h

aws omics create-sequence-store --name sequence store name --fallback-location "s3://
amzn-s3-demo-bucket"

MEZ SMHE ABHA AE0{Q ID HET} X FEI JSONSE CHF 8HE B&LCt

{
"id": "3936421177",
"arn": "arn:aws:omics:us-west-2:111122223333:sequenceStore/3936421177",
"name": "sequence_store_example_name",
"creationTime": "2022-07-13T20:09:26.038Z2"
"fallbackLocation" : "s3://amzn-s3-demo-bucket"

}

CtS1t Z 0| list-sequence-stores HHEE AF&3510{ H|Hot HZAE 2E AFHAAEE E = UE

LICH.

aws omics list-sequence-stores

CtEa 22 892 A Eulch
{
"sequenceStores": [
{
"arn": "arn:aws:omics:us-west-2:111122223333:sequenceStore/3936421177",
"id": "3936421177",
"name": "MySequenceStore",
"creationTime": "2022-07-13T20:09:26.038Z",
"updatedTime": "2024-09-13T0Q4:11:31.2427",
"fallbackLocation" : "s3://amzn-s3-demo-bucket",
"status": "Active"
}
]
}
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Ct= o M|t 20| get-sequence-storeE AF&3510 IDE AF& 3504 A|HA XHE A0 CHEH KHA|S] ot=
= A&Lct.

aws omics get-sequence-store --id sequence store ID

Ct

0jo

I Ze SEre Wi Huc

arn": "arn:aws:omics:us-west-2:123456789012:sequenceStore/sequencestorelID",

"creationTime": "2024-01-12T04:45:29.8577",
"updatedTime": "2024-09-13TQ4:11:31.24272",
"description": null,

"fallbackLocation": null,

"id": "2015356892",

"name": "MySequenceStore",
"s3Access": {
"s3AccessPointArn": "arn:aws:s3:us-

west-2:123456789012:accesspoint/592761533288-2015356892",

"s3Uri": "s3://592761533288-2015356892-ajdpi90jdas90a79fh9a8ja98jdfa9jf98-
s3alias/592761533288/sequenceStore/2015356892/",

"accesslLoglocation": "s3://IAD-seq-store-log/2015356892/"
.

"sseConfig": {

"keyArn": "arn:aws:kms:us-west-2:123456789012:key/eb2b30f5-635d-4b6d-bof9-
d3889fee648",

"type'": "KMS"
},
"status": "Active",
"statusMessage": null,
"setTagsToSync": ["withdrawn","protocol"],

MM F 043 M4 TEt0IEE YHIO|IEE =& U&LIC Ol 2& E= AP
updateSequenceStore X2 Sall +&E + U&LICH

AZHA AE 0] UO[0|E
AL AE0{E UHO|EStE{H O HAE MEAMR.

1. HealthOmics 2£ 2 iL|ct.

2. 2% EHM ZoM AL HELE HE{ELICH
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FUAE HUE 728

1. HealthOmics 2&€ LiCt.

2. 1% EtM ZolM AL KEAE MEfEHLICE

3. AIRA XY A HOXK|OM LS THKE AIBA HEAE MEfELICH

4. JHE ABAL AE0] HO|X|0IM 7N mtY THXI27|E MEYEfLICH

5. 7IM27| M5 EE X8 Ho|X[oA Ct& SEE MSgfLict
« IAM & - Amazon S39| A& IO HAMAE = U= 1AM A& LCt
- X RTA -0l R OB FHE RTAMULICH

6. 7tM27|ofu|mAE X|H u1IOI7<I01IA-I EPQ H

L—IJHIA_ EPOE% X|&&Lch LA E Tt
QlelL|ct oL AE mdod CHst
x5t 1|RHeaIthOmics AI-?_JA AEO{Z 7| ME 7IX{27].
=

CHE WX =8 A8 S0 X XY AE AAGHE WS E0o{ELICH AWS CLI. 2Fdo| 83 3tH
SE x| ZELICt Ch= 01|X1|01|HE§ X AE0]||Dreference store IDE H}ELICH

aws omics delete-reference-store --id reference store ID

CtS Ao ME AlRA HEAE AXlsts WS 2Eo{ELICH 2fdo| M35tH &S &KX £
Ch. CFS oA MEE AIRA AE0qIDsequence store IDE HFELICEH

m'

L

aws omics delete-sequence-store --id sequence store ID

CI=2 oA|QF Z0| & X AE0{0|M &EX
= M HEAM AR EIX| of= B0 B AFK|E

IDreference store IDE HIFIE AX|SIe{e & X |

LICH #Zx= 7| ME, HE XMEA =

LICt. CtS AMAMH=E & E AE 0]
Dreference IDZ HFELI|C}H
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aws omics delete-reference --id reference ID --reference-store-id reference store ID

HealthOmics A|HA AEO0{Z 7| ME 71K 27|

AL AEO{E WY = CIOIE 2E010] 27| MEE YZEstE 7HM27| &dE A s
Amazon S3 HZ!0|M T UE U2 EStHLE S7| API 7S. UE AEstod HY Y=g + U&LICH
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« 7 ME o Tt CIREE

Amazon S30{ It =2 =
CHE oAM= TS Amazon S3 HZIS 2 0|S 5= wede HodE L.

aws s3 cp s3://1000genomes/phasel/data/HG0O0100/alignment/
HG00100.chrom2@.ILLUMINA.bwa.GBR.low_coverage.20101123.bam s3://your-bucket

aws s3 cp s3://1000genomes/phase3/data/HGO0146/sequence_read/SRR233106_1.filt.fastq.gz
s3://your-bucket

aws s3 cp s3://1000genomes/phase3/data/HGO0146/sequence_read/SRR233106_2.filt.fastq.gz
s3://your-bucket

aws s3 cp s3://1000genomes/data/HGOOO96/alignment/

HGOVV96.alt_bwamem_GRCh38DH.20150718.GBR.1low_coverage.cram s3://your-bucket
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aws s3 cp s3://gatk-test-data/wgs_ubam/NA12878_20k/NA12878_A.bam s3://your-bucket

O| o M|oflA CRAM AIE El= MEZBAM 2 o= MECIE &
XEMIEE LIS 2 otE7HLE o2 ’E. of M| ASIE{H @
Genome ReferencesE & X SHMI2 AWS.

| #ZQlHg19 &7} EREL|CHg38.
410|E{ A R|AE2|2| The Broad

Mx
C

HH

OjL|HAE Thel AfAd

et 7M7Y e RE P sitd™ JSONS 2 fL|HAE TS ddsloF #fLICtimport. json(CH
= Ol FHZX). 2E0IM ABA HEAE BY5tE B sequenceStoreld E=8 X|HE E27t

r0leARNGAS 2 Z OfL|HAE 10| sources LB Z A|RFELIC

>|0

API manifest

Ct= odlXMol M= APIE AF&35H0{, FASTQ, BAML| Al 7+X| ¢17| MEE 7tX{= L|C}CRAM.

"sequenceStorelId": "3936421177",
"roleArn": "arn:aws:iam::555555555555:r0le/OmicsImport",
"sources":

L

"sourceFiles":
{
"sourcel": "s3://amzn-s3-demo-bucket/

HG00100.chrom20.ILLUMINA.bwa.GBR.low_coverage.20101123.bam"

I

"sourceFileType": "BAM",

"subjectId": "mySubject",

"sampleId": "mySample",

"referenceArn": "arn:aws:omics:us-
west-2:555555555555  referenceStore/0123456789/reference/0000000001",

"name": "HG00100",

"description": "BAM for HG00100",

"generatedFrom": "1000 Genomes"

"sourceFiles":
{
"sourcel": "s3://amzn-s3-demo-bucket/SRR233106_1.filt.fastq.gz",
"source2": "s3://amzn-s3-demo-bucket/SRR233106_2.filt.fastq.gz"
I,
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"sourceFileType": "FASTQ",
"subjectId": "mySubject",
"sampleId": "mySample",

// NOTE: there is no reference arn required here
"name": "HGOQ146",

"description": "FASTQ for HGQ01l46",

"generatedFrom": "1000 Genomes"
1,
{
"sourceFiles":
{
"sourcel":

"s3://amzn-s3-demo-bucket/
HGOOO96.alt_bwamem_GRCh38DH.20150718.GBR.1low_coverage.cram"
.
"sourceFileType": "CRAM",
"subjectId": "mySubject",
"sampleId": "mySample",

"referenceArn": "arn:aws:omics:us-

west-2:555555555555  referenceStore/0123456789/reference/0000000001",
"name": "HGQ0096",

"description": "CRAM for HG@0096",
"generatedFrom": "1000 Genomes"
},
{
"sourceFiles":
{
"sourcel": "s3://amzn-s3-demo-bucket/NA12878_A.bam"
.

"sourceFileType": "UBAM",
"subjectId": "mySubject",
"sampleId": "mySample",

// NOTE: there is no reference arn required here
"name": "NA12878_A",

"description": "uBAM for NA12878",
"generatedFrom": "GATK Test Data"

Console manifest
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{
"sourceFiles":
{
"sourcel": "s3://amzn-s3-demo-bucket/
HG00100.chrom20.ILLUMINA.bwa.GBR.low_coverage.20101123.bam"
I
"sourceFileType": "BAM",
"subjectId": "mySubject",
"sampleId": "mySample",
"name": "HG00100Q",
"description": "BAM for HG00100",
"generatedFrom": "1000 Genomes"
},
{
"sourceFiles":
{
"sourcel": "s3://amzn-s3-demo-bucket/SRR233106_1.filt.fastq.gz",
"source2": "s3://amzn-s3-demo-bucket/SRR233106_2.filt.fastq.gz"
},
"sourceFileType": "FASTQ",
"subjectId": "mySubject",
"sampleId": "mySample",
"name": "HGO0146",
"description": "FASTQ for HGQ01l46",
"generatedFrom": "1000 Genomes"
I
{
"sourceFiles":
{

"sourcel": "s3://your-bucket/
HGOOO96.alt_bwamem_GRCh38DH.20150718.GBR.1low_coverage.cram"
I
"sourceFileType": "CRAM",
"subjectId": "mySubject",
"sampleId": "mySample",
"name": "HGO0Q96",
"description": "CRAM for HG@0096",
"generatedFrom": "1000 Genomes"

"sourceFiles":

{
"sourcel": "s3://amzn-s3-demo-bucket/NA12878_A.bam"

iy
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"sourceFileType": "UBAM",
"subjectId": "mySubject",

"sampleId": "mySample",
"NA12878_A",
"uBAM for NA12878",

"name"

"description":
"generatedFrom": "GATK Test Data"

DL HAE 1S YAML
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"id": "3660451514",
"sequenceStorelId": "3936421177",
"roleArn": "arn:aws:iam::111122223333:r0le/OmicsImport",

"CREATED",
"2022-07-13T22:14:59.3092"

"status":
"creationTime":

Y ZLEFE
g WU ABstol TE
7

M2 7|

7t M7 Zedo| AlRHE £ o

|PAA AE 0] IDQF IAE 2 E 7127

KIEE A

{
"1234567890",
: "1234567890",

Ilidll:
"sequenceStoreId":

L|C}. CF= od| Aol M

LYY 4 Us

Tlsl Arste
IX42 7| IDjob import IDZ HFEELICH.

E ANRA AE0qIDsequence store idZ HHHIE
aws omics get-read-set-import-job --sequence-store-id sequence store id --id job import
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"roleArn": "arn:aws:iam::111122223333:r0le/OmicsImport",
"status": "RUNNING",

"statusMessage": "The job is currently in progress.",
"creationTime": "2022-07-13T22:14:59.309Z",

"sources": [

{
"sourceFiles":
{
"sourcel": "s3://amzn-s3-demo-bucket/
HG00100.chrom2@.ILLUMINA.bwa.GBR.low_coverage.20101123.bam"
},

"sourceFileType": "BAM",

"status": "IN_PROGRESS",

"statusMessage": "The job is currently in progress."

"subjectId": "mySubject",

"sampleId": "mySample",

"referenceArn": "arn:aws:omics:us-
west-2:111122223333:referenceStore/3242349265/reference/8625408453",

"name": "HG00100",

"description": "BAM for HG00100",

"generatedFrom": "1000 Genomes",

"readSetID": "1234567890"

},
{
"sourceFiles":
{
"sourcel": "s3://amzn-s3-demo-bucket/SRR233106_1.filt.fastq.gz",
"source2": "s3://amzn-s3-demo-bucket/SRR233106_2.filt.fastq.gz"
},
"sourceFileType": "FASTQ",
"status": "IN_PROGRESS",
"statusMessage": "The job is currently in progress."
"subjectId": "mySubject",
"sampleId": "mySample",
"name": "HGOQ146",
"description": "FASTQ for HG001l46",
"generatedFrom": "1000 Genomes",
"readSetID": "1234567890"
},
{
"sourceFiles":
{
"sourcel": "s3://amzn-s3-demo-bucket/

HGOVV96.alt_bwamem_GRCh38DH.20150718.GBR.1low_coverage.cram"

JtX7| 2] BLIE{E!

7 latest 182



AWS HealthOmics INT=IY A To] =]

},

"sourceFileType": "CRAM",

"status": "IN_PROGRESS",

"statusMessage": "The job is currently in progress."

"subjectId": "mySubject",

"sampleId": "mySample",

"referenceArn": "arn:aws:omics:us-
west-2:111122223333:referenceStore/3242349265/reference/1234568870",

"name": "HGO0Q96",

"description": "CRAM for HG00096",

"generatedFrom": "1000 Genomes",

"readSetID": "1234567890"

"sourceFiles":
{
"sourcel": "s3://amzn-s3-demo-bucket/NA12878_A.bam"
.
"sourceFileType": "UBAM",
"status": "IN_PROGRESS",
"statusMessage": "The job is currently in progress."”
"subjectId": "mySubject",
"sampleId": "mySample",
"name": '"NA12878_A",
"description": "uBAM for NA12878",
"generatedFrom": "GATK Test Data",
"readSetID": "1234567890"

JtM2 AMEA o &7

40| 2t 2 £|™ list-read-sets APl 212 AI&510 7K 2 AHA TS &2 = U&LICH CHS o
NoH=EE AlRHA AE0IDsequence store idZ HFEL|LCE.

aws omics list-read-sets --sequence-store-id sequence store id

Ct

1jo

2 892 wAH Euch

"readSets": [
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{
"id": "0000000001",
readSet/0000000001",
"sequenceStorelId": "1234567890",
"subjectId": "mySubject",
"sampleId": "mySample",
"status": "ACTIVE",
"name": "HG00100",
"description": "BAM for HG00100",
"referenceArn": "arn:aws:omics:us-
west-2:111122223333:referenceStore/01234567890/reference/0000000001",
"fileType": "BAM",
"sequenceInformation": {
"totalReadCount": 9194,
"totalBaseCount": 928594,
"generatedFrom": "1000 Genomes",
"alignment": "ALIGNED"
},
"creationTime": "2022-07-13T23:25:20Z"
"creationType": "IMPORT",
"etag": {
"algorithm": "BAM_MD5up",
"sourcel": "d1d65429212d61d115bb19f510d4bda2"

"id": "0000000002",
readSet/0000000002",

"sequenceStorelId": "0123456789",

"subjectId": "mySubject",

"sampleId": "mySample",

"status": "ACTIVE",

"name": "HGOQ146",

"description": "FASTQ for HG001l46",

"fileType": "FASTQ",

"sequenceInformation": {
"totalReadCount": 8000000,
"totalBaseCount": 1184000000,
"generatedFrom": "1000 Genomes",
"alignment": "UNALIGNED"

},

"creationTime": "2022-07-13T23:26:43Z"

arn": "arn:aws:omics:us-west-2:111122223333:sequenceStore/0123456789/

arn": "arn:aws:omics:us-west-2:111122223333:sequenceStore/01234567890/
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"creationType": "IMPORT",
"etag": {
"algorithm": "FASTQ_MD5up",
"sourcel": "ca78f685c26e7cc2bf3e28e3ec4d4s9cd”

"id": "0000000003",
"arn": "arn:aws:omics:us-west-2:111122223333:sequenceStore/0123456789/
readSet/0000000003",
"sequenceStorelId": "0123456789",
"subjectId": "mySubject",
"sampleId": "mySample",
"status": "ACTIVE",
"name": "HGO0Q96",
"description": "CRAM for HG00096",
"referenceArn": "arn:aws:omics:us-
west-2:111122223333:referenceStore/0123456789/reference/0000000001",
"fileType": "CRAM",
"sequenceInformation": {
"totalReadCount": 85466534,
"totalBaseCount": 24000004881,
"generatedFrom": "1000 Genomes",
"alignment": "ALIGNED"
},
"creationTime": "2022-07-13T23:30:41Z"
"creationType": "IMPORT",
"etag": {
"algorithm": "CRAM_MD5up",
"sourcel": "66817940f3025a760e6das652f3e927e"

"id": "0000000004",

"arn": "arn:aws:omics:us-west-2:111122223333:sequenceStore/0123456789/
readSet/0000000004",

"sequenceStorelId": "0123456789",

"subjectId": "mySubject",

"sampleId": "mySample",

"status": "ACTIVE",

"name": "NA12878_A",

"description": "uBAM for NA12878",

"fileType": "UBAM",

"sequenceInformation": {
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"totalReadCount": 20000,
"totalBaseCount": 5000000,
"generatedFrom": "GATK Test Data",
"alignment": "ALIGNED"
},
"creationTime": "2022-07-13T23:30:41Z"
"creationType": "IMPORT",
"etag": {
"algorithm": "BAM_MD5up",
"sourcel": "640eb686263e9f63bcdal2c35b84f5¢c7"

ol7| MEo| CHEt M8 ME 72 7|

17| MEoi CHEt AtM[EH LHE 2 2 2{™ GetReadSetMetadata API 242 A& LICt CFS of| Aod| A
E ARA AE0{IDsequence store idZ HHF D E 17| ME IDread set idZ HELICEH

aws omics get-read-set-metadata --sequence-store-id sequence store id --id read set id

ChEot 22 858 ¢H Euch

"arn": "arn:aws:omics:us-west-2:123456789012:sequenceStore/2015356892/
readSet/9515444019",
"creationTime": "2024-01-12T0Q4:50:33.548Z",
"creationType": "IMPORT",
"creationJobId": "33222111",
"description": null,
"etag": {
"algorithm": "FASTQ_MD5up",
"sourcel": "00d0885ba3eeb211c8c84520d3fa26ec",
"source2": "00d0885ba3eeb211c8c84520d3fa26ec"
.
"fileType": "FASTQ",
"files": {
"index": null,
"sourcel": {
"contentLength": 10818,
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"partSize": 104857600,
"s3Access": {

"s3Uri": "s3://accountID-sequence store ID-ajdpi90jdas90a79fh9a8ja98jdfa9jf9o8-
s3alias/592761533288/sequenceStore/2015356892/readSet/9515444019/
import_sourcel.fastq.gz"

1,
"totalParts": 1

1,

"source2": {
"contentLength": 10818,
"partSize": 104857600,
"s3Access": {

"s3Uri": "s3://accountID-sequence store ID-ajdpi90jdas90a79fh9a8ja98jdfa9jf9o8-
s3alias/592761533288/sequenceStore/2015356892/readSet/9515444019/
import_sourcel.fastq.gz"

1,
"totalParts": 1

}
1,
"id": "9515444019",
"name": "paired-fastq-import",

"sampleId": "sampleld-paired-fastq-import",
"sequenceInformation": {
"alignment": "UNALIGNED",
"generatedFrom": null,
"totalBaseCount": 30000,
"totalReadCount": 200
I
"sequenceStorelId": "2015356892",
"status": "ACTIVE",
"statusMessage": null,
"subjectId": "subjectId-paired-fastqg-import"
}
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7| MEMM ZtE 12 CIRZE5HE WO o LICt CHS HIMMHE AIRHA AE0]IDsequence
store idZ2 HF I E 27| ME IDread set idZ HHELICH

aws omics get-read-set --sequence-store-id sequence store id --id read set id --part-
number 1 outfile.bam

HealthOmics Transfer ManagerE AF& 3504 HealthOmics &= =& 27| MEo| CHEE I CHR
E& £ &LICt 047]0d M HealthOmics Transfer ManagerE CIHRZ2E L|Ct. Transfer
Manager AtE 2! Mo CHE XEM[EF LHE 20| GitHub E[ZX|EZ|E HE A L.

HealthOmics A|AHA AEO0{0| 2H M2 E

HealthOmics Transfer Managerg At&5t0{ A|HA AE0{0f TUE FIH5t= W0l E&LICEH
Transfer Manager AF& 01| CHEF AFM|EH LI 20| GitHub 2| ZX|EE|E & XML, 2H U2 = API &
U2 Sl 27| MEE AI-A Ao MY YRES £ l&LCH.

M Y2 E 217| ME= HX{ PROCESSING_UPLOAD AEi2 ERHELICt &, &
E 350|H &{7| ME HEHIO|E{0of| HMAE &= U&LICH THEJ HEEE|D XMIFHo| ASEIH 2]7]
NEE 7IK2 27| MEACTIVESR SLUSHA |7 SEHEFL|Ct.

M M2 eof Amstd o7 ME AEi7} 2 EAIE/LICFUPLOAD_FAILED. Amazon S3 H{Z!2 =2
Cof Mufst mlof cHA %’—Iv‘cli FEE = UELICH 29 Qx| 2023 58 15 0|F o M E Al
A AEO{0f AASE £ JU&LIT

« E AI835to] A[ZA AE0{0] 2] ¢=E AWS CLI
« CHA IR +

E A25104 A|RA AE0{0] 2 Y92 = AWS CLI

AlZtetedt HE[DE Y2 EE AIZFELICH CHS X2t AWS CLIZ O|E ALE510{0] 2t S s&e

1. CFS ofx|e Zo| CIo|EHE E2letod FES &Lt
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2.

A~ THUO| ol HEC2 TS $ O+ oI} 20| WEITHE 97| ME U2 CE MAHLICH
sequence store ID % 7|E} Lt2tO|E{E A[BA AE0{ID X 7|Et Zt2 2 HHELICEH

aws omics create-multipart-read-set-upload \
--sequence-store-id sequence store ID \

--name upload name \

--source-file-type FAST® \

--subject-id subject ID \

--sample-id sample ID \

--description "FASTQ for HG@@146" "description of upload" \
--generated-from "1000 Genomes'"'"source of imported files"

S 0llM uploadID ¥ 7|E} HIEIH|OIEIE 7HASLICH YEE ZEMAQ| ChS EHAlof
uploadIDE A+SEfLICH.

{
"sequenceStoreId": "1504776472",

"uploadId": "7640892890",

"sourceFileType": "FASTQ",

"subjectId": "mySubject",

"sampleId": "mySample",

"generatedFrom": "1000 Genomes",

"name": "HGOO146",

"description": "FASTQ for HG@Q1l46",
"creationTime": "2023-11-20T23:40:47.437522+00:00"

}
LY=ol 27| MHEE F7HefLICH otedo| SE 3| 20| BAHE & e ~stH Lot o
2 ool < mol Zt FEof Cisio| BAHE > LICE o™ AL 8 IHE HE & AHE 510
MIEE HZEStH O™ Y= =3F IEE FHo{&L|CH

ClS oMol ME |, sequence store ID upload IDZ! 7|El mt2lO|E{E 22 HIELICH

aws omics upload-read-set-part \
--sequence-store-id sequence store ID \
--upload-id upload ID \

--part-source SOURCE1 \

--part-number part number \

--payload sourcel/sourcel_part_aa.fastq.gz

SEH2 YEZ & ntalo| o= & mt et dx|st=X| &lst= ol AFSE = /= IDRILICE.
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{

"checksum":

}

4. me
7

5t A2 mol EE2 M4 Y=o

ol
27
1} ZH0| list-read-set-upload-parts APl 2fd2 AFS & LICH CtS oMo M=, upload IDE

sequence store ID & AtA| ¥=Zpart sourceSE HHELICH

aws omics list-read-set-upload-parts \
--sequence-store-id sequence store ID \
--upload-id upload ID \
--part-source SOURCE1

2 7t 220 UHo|EE AL 7| ME &, 37| X EtHAR T E e

"partNumber": 1,

"partSize": 104857600,

"partSource": "SOURCE1",

"checksum": "MVMQk+vB9C3Ge8ADHkbKq752n3BCUzyl41qEkqlOD5M=",
"creationTime": "2023-11-20T23:58:03.500823+00:00",
"lastUpdatedTime": "2023-11-20T23:58:03.500831+00:00"

"partNumber": 2,

"partSize": 104857600,

"partSource": "SOURCE1",

"checksum": "keZzVzINChAqgOdZMvOmjBwrOPM@enPjlUAfs@nvRto=",
"creationTime": "2023-11-21T00:02:03.813013+00:00",
"lastUpdatedTime": "2023-11-21T00:02:03.813025+00:00"

"partNumber": 3,

"partSize": 100339539,

"partSource": "SOURCE1",

"checksum": "TBkNfMsaeDpXzEf31dlbi@ipFDPaohKHyZ+LF1J4CHk="",
"creationTime": "2023-11-21T00:09:11.705198+00:00",
"lastUpdatedTime": "2023-11-21T00:09:11.705208+00:00"

"984979b9928ae8d8622286c4a9cdB8e99d964a22d59ed0df5722e1733eb280e635"

7l MEIt J=EEIREX] #QletedH O
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5. DE gd HE|DE 27| ME YZ2EE He{™ OS2 Z 0| list-multipart-read-set-uploads & AtS
FLICEH & RHA| AIRA AE019| IDsequence store IDE HEELILCE.

aws omics list-multipart-read-set-uploads --sequence-store-id
sequence store ID

Ol APIE TI™ &¢I E’E"ElﬂPE 7| ME Hd2 =0t ghetgrLict =& E e17| METL O|HL »2
cof| MufEt ACTIVEZA R list-multipart-read-set-uploads API0{| CHt %E. O YELC T} gty
X| et&Lch &M el7| MlE% H 4™ list-read-sets APIE AF& & LIC. list-multipart-read-set-

uploadsoil CHEt of M| SE 2 Ctan Z2&Lch

{
"uploads": [
{

"sequenceStorelId": "1234567890",
"uploadId": "8749584421",
"sourceFileType": "FASTQ",
"subjectId": "mySubject",
"sampleId": "mySample",
"generatedFrom": "1000 Genomes",
"name": "HGOO146",
"description": "FASTQ for HG@01l46",
"creationTime": "2023-11-29T19:22:51.349298+00:00"

"sequenceStorelId": "1234567890",

"uploadId": "5290538638",

"sourceFileType": "BAM",

"subjectId": "mySubject",

"sampleId": "mySample",

"generatedFrom": "1000 Genomes",

"referenceArn": "arn:aws:omics:us-
west-2:123456789012:referenceStore/8168613728/reference/2190697383",

"name": "HGOQ146",

"description": "BAM for HGOQ1l46",

"creationTime": "2023-11-29T19:23:33.116516+00:00"

+
{
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"sequenceStorelId": "1234567890",

"uploadId": "4174220862",

"sourceFileType": "BAM",

"subjectId": "mySubject",

"sampleId": "mySample",

"generatedFrom": "1000 Genomes",

"referenceArn": "arn:aws:omics:us-
west-2:123456789012:referenceStore/8168613728/reference/2190697383",

"name": "HGQQ147",

"description": "BAM for HGOQ147",

"creationTime": "2023-11-29T19:23:47.007866+00:00"

}
]
}
6. IUSZRE FES UELd F CHF 0dlXI Z 0| complete-multipart-read-set-upload & AtE 5t
0 YZE T2 MAE &R LICH TE Q| sequence store IDupload ID, X ItZtO|E{E 1
St 2t 2 HhELIC

aws omics complete-multipart-read-set-upload \
--sequence-store-id sequence store ID \

--upload-id upload ID \

--parts '[{"checksum":"gaCBQMe+rpCFZxLpoP6gydBoXaKKDA/
Vobh5zBDb4W4="", "partNumber":1, "partSource":"SOURCE1"}]"'

complete-multipart-read-set-uploadoi| CHEt SE 2 7t 17| ME Q| 7| M E IDsLLCt.

{
"readSetId": "0000000001"

}

£ SX|5t24H UZ = DS} &7 abort-multipart-read-set-uploadE AI&310{ YZE= ZZ A

7. YECL
£ ZZ2FLICt sequence store ID Y upload IDE 1R E mtetO|E LS 2 HHELICH

=
Fas

aws omics abort-multipart-read-set-upload \
--sequence-store-id sequence store ID \
--upload-id upload ID

8. YZCJ AZE|MH CtST 20| get-read-setE A& 3104 217| M E oA O|OIE{E AAMELICEH
2 LE7} otE %E| 52l B get-read-set= A|EHE! HELC|O|EE BHetst T A E QIEA T
AEE = i&LICH sequence store ID X 7|Et TEtO/EE AHA| o= HiELICE.

ro e
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aws omics get-read-set
--sequence-store-id sequence store ID \
--id read set ID \
--file SOURCE1 \
--part-number 1 myfile.fastq.gz

9. YELC MEfE Zest HEH|O|E{E & Ql5lc™ get-read-set-metadata APl 242 AtEELICH

aws omics get-read-set-metadata --sequence-store-id sequence store ID --id read set
ID

SHol= I 8, #Z ARN, It =, AIRHA Zo|2t Z2 HEHIOIE ME HET}
LICt o{7[dl= &fElE = AFElE PROCESSING_UPLOAD, ACTIVEZ! QL]
CHUPLOAD_FAILED.

{
"id": "0000000001",

"arn": "arn:aws:omics:us-west-2:555555555555:sequenceStore/0123456789/
readSet/0000000001",
"sequenceStorelId": "0123456789",
"subjectId": "mySubject",
"sampleId": "mySample",
"status": "PROCESSING_UPLOAD",
"name": "HGOO146",
"description": "FASTQ for HG@Q1l46",
"fileType": "FASTQ",
"creationTime": "2022-07-13T23:25:20Z",
"files": {
"sourcel": {

"totalParts": 5,

"partSize": 123456789012,

"contentLength": 6836725,

iy

"source2": {
"totalParts": 5,
"partSize": 123456789056,
"contentLength": 6836726

3,
'creationType": "UPLOAD"
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ARA AEO0|E MASHHLE UO|0|EE I Amazon S3 HA!I2 Y2 =of Alulist mt o] CHA| X2
TAE £ QU&LICE o|gdEt 47| MES| Y B E2 ChA| X2 MSELICH E9 QIX|= 2023 5
21152 o|F of MME A|RHA AE0{0]| AFRE £ &L}

CHS ol A2t Z-0] Amazon S3 H{Z! =S M504 HealthOmics0ll Amazon S3 & 4 | x|oi| CHSH A
7| HMA HEr2 H2odstct.

{
"Effect": "Allow",
"Principal": {
"Service": "omics.amazonaws.com"
},
"Action": "s3:PutObject",
"Resource": "arn:aws:s3:::amzn-s3-demo-bucket/*"
}
E4 £ ANA 208 Amazon S3 BZ0| T BHEH 7|8 S F2 7| WMol Ok HEtS
Z7tgfuct.
{
"Sid": "Allow use of key",
"Effect": "Allow",
"Principal": {
"Service": "omics.amazonaws.com"
by
"Action": [
"kms:Decrypt",
"kms:GenerateDataKey*"
1)
"Resource": "*"
}

Amazon S3 H{Z!2 2 HealthOmics 47| M E LHE L} 7|

Amazon S3 HZ/o 2 Hix| LHIELY 7| Ztedo 2 27| MIEE LEWH 2 Q)& L|Ct ol A §ted™ HA]

)
CHS 1AM 2 of | 2F OFEF7ERIZ2 EHZIof| CHEH A 7| HMA FHEHO| UE IAM HHE ddgfLich
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AWS HealthOmics

JSON
{
"Version": "2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"s3:PutObject"”,
"s3:GetBucketLocation"
]I
"Resource": [
"arn:aws:s3:::amzn-s3-demo-bucketl",
"arn:aws:s3:::amzn-s3-demo-bucketl/*"
]
}
]
}
JSON
{

"Version": "2012-10-17",
"Statement": [

{
"Effect": "Allow",
"Principal": {
"Service": [
"omics.amazonaws.com"
]
}I
"Action": "sts:AssumeRole"
}

.CtS HIMo| M= |, sequence store

x}
job API 212 AL&35t040| 2fdE &t & Ct
n 2 2E 02t0|EE YUBdsources2 2 dHiELICE

ID, destination & role ARNS} &2
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aws omics start-read-set-export-job

--sequence-store-id sequence store id \

--destination valid s3 uri \

--role-arn role ARN \

--sources readSetId=read set id_1 readSetId=read set id_ 2

QE|T AL AE 0] A CHY Amazon S3 HZ!of CHer HESH &7 Chs SEE Z&Lich

"id": <job-id>,

"sequenceStoreld": <sequence-store-id>,
"destination": <destination-s3-uri>,

"status": "SUBMITTED",

"creationTime": "2022-10-22T01:33:38.079000+00:00"

}

1
20
b
r

Ztd0| A|ZHEl & CH2 1} 20| get-read-set-export-job APl 242 A& 3504 A EHE & QIE
Ct. sequence store ID Y& ZHZt A|PHA AE0{ID X &Y IDjob IDE HHELICH.

aws omics get-read-set-export-job --id job-id --sequence-store-id sequence store ID

Ct2 1 ZH0| list-read-set-export-jobs APl 212 AL 5104 A|RA AEofof Cisl Z7IEHE RE LIE
LHZ| 2FH 2 & = U&LICH B ARA AE0]IDsequence store IDE HELICEH

aws omics list-read-set-export-jobs --sequence-store-id sequence store ID.

{
"exportJobs": [
{
"id": <job-id>,
"sequenceStoreld": <sequence-store-id>,
"destination": <destination-s3-uri>,
"status": "COMPLETED",
"creationTime": "2022-10-22T01:33:38.079000+00:00",
"completionTime": "2022-10-22T01:34:28.941000+00:00"
}
]
}
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17| HEE LHEL = A 2|0 = Amazon S3 @ M|A URIs. AHM|EH LI& 2 Amazon S3 URIsE AL 5t
04 HealthOmics &17| M E 0| HMHAE FHZXSIML.

Amazon S3 URIsE Al E3}04 HealthOmics &47| M E 0| M| A

Amazon S3 URI Z2 & AtE5t0] E4 AlRA AE01 27| MEof AMAE = U&LICH

Amazon S3 URI ZE2E A5 Amazon S3 22 AF25l0{ 27| MEE LY, 28 2iCi2cd
& A&LICH S3 APIs 7F58H &L P S3 EEEF S3 APIsOf| CHEr HMAE CHE A8 SR skl ClolH
of CHEt 2| ZF 47| HMAE MSE + U&LICH

HealthOmics= 0}70|E =l 27| MIEof CHEt Amazon S3 URI HMAE X|2I5FX| SE&LICH 7| ME
£ ZsisiH OjH SYE URI Z2E SAELI

O|O|E{& HealthOmics AE 040] 2 =38 Amazon S3 URI7} Amazon S3 Al
StE 2 Ch21F 20l Amazon S3 URISE = YA EF& =1 2 S8He &=

Z|Hto 2

jn

EQIE
&Lct.

30 >

- Integrative Genomics Viewer(IGV) EE= UCSC Genome Browser?t ZH2 A|ZfA 244 of Z2|7|0| M.
« CWL, WDL, Nextflow?t Z2 Amazon S3 & & At&st= YEHAQl I3 Z = lLCt.
« HMA ZQIE Amazon S3 URIs & O|2] MBE Amazon S3 URIs.

« Mountpoint E££ CloudFront@t Z'2 Amazon S3 R EZ|E|.

Amazon S3 Mountpoint& At& 324 Amazon S3 I:I-I;Ic> 2Z 0t A|IARICZ AI2E £ Ql&LCH
Mountpointt| CH3H XtAIS| ZotE 1 AFE 37| ?IaH A XI5H24H Mountpoint for Amazon S3& & = 3HA|
o

Amazon CloudFronte 14 s, 2ot &l J{jetx} Ho|E 2|5 /& 22X & HIEXZ(CDN) AH|

A 1LICH Amazon CloudFront AF& 0] CHEF AFA|SH LH& 2Amazon CloudFront AEME & X 5HM2.
AlHA AE0{Z CloudFrontE M 3524H AWS HealthOmics B0l 22|5HAI2.

ClOIE ARA FE AHE ARA AE0| HFALQ| S3:GetObject, S3:GetObjectTagging & S3:List H
71 xFodof| CHaH & AdstEIL|CH 74|7g,9_| AEXL7} Oo|E{of M AE = AT E |AM HE S MAI5H04 AF
X EEE dgtol g LICH M2 of XlE Amazon S3 URIsE AFE8F O|O|E] HA|A HEHE R R SHA

ghAd 217 MIEO| M CF2 Amazon S3 API 21912 AF25104 HIO|E{S Ltdstn A & laL]ct
Amazon S3 URIs &835tEl & 0| S5l ot7t0|EE 17| MEo| HMAE = A&LICH

- GetObject - Amazon S30{| A A& ZHMFHLICE.
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https://docs.aws.amazon.com/AmazonS3/latest/API/API_GetObject.html
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« HeadObject - HEAD %32 Z4| RIA|E ghEtstX| ot ZHA|0d| A HIEIC| O|E & ZAHErL[Ct. o] =
2 ZiA o HIEIHIO|E{ B $H5

« ListObjects &! ListObject v2 - H-|7'01| Ao U5 E= TR (Z[CH 1,0007H)E vtetglct.

HA48FL|C}H HealthOmics= Amazon S3
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HealthOmics A|HA AE 0]

ot HIE B Rt BB 7|

= ETagsE S3&ll Lol o|0| M| IDE FXIFLICH e = F7| &
2t 2 SH= Amazon S3 ETags HZ3E =+ QUX|2F HealthOmics ETagE
SU5HA RRIELICH REMIEH LI& & HealthOmics ETags & CIO|E{ X8 HZ35HM2.

oto

A

+ HealthOmics A E 2[X|2| Amazon S3 URI X

- SARIEE ZZIGVE ME35H04 217 ME HAMA
« HealthOmics0il A Samtools B = HTSlib AFHS

« Mountpoint HealthOmics AFHS

» HealthOmics0i| A CloudFront AtHE

HealthOmics 2 E 2|X|2] Amazon S3 URI #+X

Amazon S3 URIs A& ZE I'U0|= omics:subjectId 2 omics:sampleld ElAA E 7L Q&
LICt ol2{et Ef 1 & AtE35t0{e Z2 WES S5l IAM HHE ALE50] HMAE S &
Cl"s3:ExistingObjectTag/omics:subjectId": "pattern desired".

o Fx= oS0 Z&Lct
../account_id/sequenceStore/seq_store_id/readSet/read _set_id/files.

Amazon S30{|M A|RHA AEO{R 7142 mto| AR AlEHA A

T AZELICEH O|E0| BE5tH AIARE 17| ME HEE F715t0{ ot 0|§0| 1R EHX| &0l
gLICH o E £0qfastq 27| HEQ| B2 F T} 0|§ | SUet A< O|E2 T RetH BHET| 215
7} fastq.gz EE= .fq.gz &0l & sourceXELICH 2 YEEO| B2 nt O|F2 CHE HHE ME
LICt

- FASTQR| B - read_set_name_sourcex.fastq.gz

« UBAM/BAM/CRAMS| AR - &% XI7t .bam & @l read _set_name file EEQULICI. cram. IS
£04 NA193948.bam®lL|C}.
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https://docs.aws.amazon.com/AmazonS3/latest/API/API_HeadObject.html.html
https://docs.aws.amazon.com/AmazonS3/latest/API/API_ListObjects.html
https://docs.aws.amazon.com/AmazonS3/latest/API/API_CopyObject.html
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BAM & CRAME! 9{7| MEQ| 2 olzia D Z2HA S0 RSS2 MMELICH MAE
O|l:-||/\ _u|.o|o| 74o _u_|.OI 0|EI :110.” x4 XE-i%d- O|_|—|ﬁ _Il-ol-x 7|. 7(_|£LEI|_||_—_|. HHEHR #H H#H HHE <name>

#H# #a##.<file index extension>. QIHIA EHEXIE . bai EEE QLICH. crai.
SAE EE 27 IGVE AHREH0] 27| ME AAIA

IGVE BAM 2! CRAM Il 2 EAMEtE
EAISH7| mfZol mAnt QAT BE
AWS ZAERIIGVE MAetE ghedodl CHst
X HE[X] ef&LIC.

IS Els RTA HatexLIC 8 Holl REix ol Yot
LIct 16VE 220IM CHE 250l N8 < ooy
7hol= 7t g Lich HES! # XS CORSTH

EHIGVE 2L AWS T4 E AE5t0{ ThUo AMAFLICH SHEY TAof AASEl= AEof AMA 5
21 217| ME2| s3 URIOI CHEH kms:Decrypt & s3:GetObject HEHS & =

otO

Q'I_l

H o
B~ 0X
|>

=)

(o]

2

|>

1o

QIFHLICH O™ CHS IGVOIM “THY > URLHIA 2EE Al U
A&LICh = 02| MYEE URLs S8 WAloZ s h-'_ MEE # A2H, Ol AWS 74
3|&HL|CH. CORSE= Amazon S3 URI M AMM X|HE|X| &t B2 CORSO| o|Est= ML K|
x| et& L.

é.

=
A
=
o
-

ro mo mjo ﬁ

WS ZARIGV A= AWS CognitoE A&5t04 B3 LHOIM SHIE T80t HEts S MHELch H
MA &2l el7| ME 2] Amazon S3 URIO CHEtkms:Decrypt ! s3:GetObject HEHE & A3l A

O HEE|R=X| &Qlstn 0| HEMZ Cognito AASAH E20f & & Ad&ol FItgLICH 23 o5 IGVo]
M It > URLOIM ZE78 Ar85t1 &4 B QIHAO[URIOE &HE = USLIDL E= AWS 78
2 ?3lst= sYst WACR 0|2 MBE URLsS HM5tT ASE = U&LCH

>

=R

= AWS Z2 00| TAE Z|Fo|M AF R ALS HIIOF EAlstl2 2 A|RA AE0{= “Amazon”
£ oteiofl EAIZIX| &f&LICt.

HealthOmics0| A Samtools EE= HTSIib AFR

HTSlib= Samtools, rSamtools, PySam St Z2 042 =70l 3R]5t= 204 2tolE 2L Ct.
HTSlib {7 1.20 O|AH2 AF2 3104 Amazon S3 HMA ZQIEE &5 A X|&EL|Ct o|F HE 9|
HTSlib Zt0|E B2l BR LIS sHZE HHHE A& £+ U&LCt.

- E At&35t0{ HTS Amazon S3 EAE Q| #HZ #H=
HTS_S3_HOST="s3.region.amazonaws.com".

« At8stedE mhdod s OI2] MY E URLE YEELICE BAM == CRAME AL86tE E< mtan
oleta B=of Chal OI2] MBE URLO| MAIE|QI=X| #QIstLICH 23 S = 1tUg 2tol=adE
ot A AHEE &= U&LCH

MEeLIClexport

FARE

2ZIGV
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AWS HealthOmics MNEX 70|=

+ MountpointE A& 3504 HTSIlib 2I0|EBH2IE A& 3t ES
HEFALE ERHELICEH o47(0M 24 Tt B2 E AL&5t0o{ ol HAM|AE = U&LICH.

Mountpoint HealthOmics AF&

Mountpoint for Amazon S3= Amazon S3 HZ!E 2ZZ 1l A|ABIo 2 EFX|57| |8t ZHEHEE CHE
2 12l 22+0|21E IL|CE Mountpoint for Amazon S3E AF& 3t O Z2|7i0|A0] ¥7| 2 el7|et &
2 1t &S S5 Amazon S30f| HE E ZA|of] M AE = A& LICE Mountpoint for Amazon S3
£ 0|28t 242 Amazon S3 ZHX| APl 3£ 2 A& 48504 o Z 27|00 Tt QIE{H|O|AE &
sl Amazon S32| Et23x] AEE|X| L X2 HMAE = JUZSF FLICH

rllOII rm

-

Mountpoint x| X| &2 AFE 3504 MountpointE A x|& = & LICE MountpointE A %[0l 2Z 0|1
Amazon S3 HF At £=E0M H S5t AWS Z2IUS AFSELICH AHS 5Q Z2Loj HMA B
Rl el7| ME =& AIFHA AE0412] Amazon S3 URI S Aol CHEF s3:GetObject, s3:ListBucket X!

kms:Decrypt Tt 2 &435t6t= HAO| Ue=X| EHQUEFLICH O CHE O BEE AH8510d HAE

HME + A&LCH

mount-s3 access point arn local path to mount --prefix prefix to sequence store or read
set --region region

0l

HealthOmics0l M CloudFront A}

Qe A= 2EIx M& WEYI(CDN) MH|

Amazon CloudFronte 1 8s, 2ot 3! Jjerxl Ho|&E
= 04 CloudFront BHEZ & &M sl3H{ofF &L

AQlL|ct. CIoudFrontE A2 &E#E IH2 MH[A Elob 3=

ol
ok

HealthOmicsHA 17| M E & s}

CHS o2 AWS CLIZ O] start-read-set-activation-job APl 294 EE=2 S35l o}7l0|EHE 2|7 M E
gdste = U&LICt sequence store ID WE A|HA AEO]ID & 17| ME IDread set
id2 HtELICEH IDs

=1
=

aws omics start-read-set-activation-job
--sequence-store-id sequence store ID \
--sources readSetId=read set ID readSetlId=read set id_1 read set id_2

I'gl§|. Xtod x4 7|. IstE I:I-% HI-7-|| |E=!|——||:I'-

| 2
TH oL [= QYW= =

Ct

0jo

1t Zo|

utok

Mountpoint HealthOmics AHS {7 latest 200


https://aws.amazon.com/blogs/storage/the-inside-story-on-mountpoint-for-amazon-s3-a-high-performance-open-source-file-client/
https://aws.amazon.com/blogs/storage/the-inside-story-on-mountpoint-for-amazon-s3-a-high-performance-open-source-file-client/
https://github.com/awslabs/mountpoint-s3/blob/main/doc/INSTALL.md

AWS HealthOmics

{

"id": "12345678",

"sequenceStoreId": "1234567890",

"status": "SUBMITTED",

"creationTime": "2022-10-22T00:50:54.670000+00:00"
}
g3} 2H40| A|EHEl £ get-read-set-activation-job APl 2o 2 ZId A& 2 DLIEZE 4+ Q&L
Ch. CHR 28 AFS5H04 B AI5H Bt MBS AWS CLI EHolsHs W0l ofILiCh job ID UE 242t Al
HA AE0{ID & 2 IDsequence store IDE HFELICH IDs

aws omics get-read-set-activation-job --id job ID --sequence-store-id sequence store ID

-

SHE2 Cl33t Zo| gdst &Y
{
"id": 123567890,
"sequenceStorelId": 123467890,
"status": "SUBMITTED",
statusUpdateReason": "The job is submitted and will start soon
"creationTime": "2022-10-22T00:50:54.670000+00:00",
"sources": [
{
"readSetId": <reads set id_1>,
"status": "NOT_STARTED",
statusUpdateReason": "The source is queued for the job."
I,
{
"readSetId": <read set id_2>,
"status": "NOT_STARTED",
"statusUpdateReason": "The source is queued for the job."
}
]
}
get -read-set-metadata API 2212 A& 3to] &3} 2ol §EiE Hle + USLICH 7HsE &H
AMZA AE0{ IDsequence store

= ACTIVE, ACTIVATINGZ! /L|C}ARCHIVED. Ct2 oA AME

IDE HIFP D E 27| ME IDread set IDE HfELICE

aws omics get-read-set-metadata --sequence-store-id sequence store ID --id read set ID
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AWS HealthOmics
ChE 8H2 7| MET Ed SEfY
{
"id": "12345678",
"arn:aws:omics:us-west-2:555555555555: sequenceStore/1234567890/

"arn
readSet/12345678",
"sequenceStoreId": "0123456789",
"subjectId": "mySubject",
"sampleId": "mySample",

"status": "ACTIVE",

"name": "HG00100Q",

"description": "HGOQ100 aligned to HG38 BAM",
"2022-07-13T23:25:202",

"fileType": "BAM",
"creationTime":
"sequenceInformation": {
"totalReadCount": 1513467,
"totalBaseCount": 163454436,
"generatedFrom": "Pulled from SRA",
"alignment": "ALIGNED"
"arn:aws:omics:us-west-2:555555555555: referenceStore/0123456789/

}I

"referenceArn":

reference/0000000001",
"files": {

{

"sourcel":
"totalParts":
10485760,

"partSize":

2,
"contentlLength": 17112283,
"s3Uri": "s3://accountID-sequence store ID-ajdpi90jdas90@a79fh9a8ja98jdfa9jf98-

"s3Access": {
s3alias/592761533288/sequenceStore/2015356892/readSet/9515444019/

import_sourcel.fastq.gz"

},
.
"index": {
"totalParts": 1,
"partSize": 53216,
"contentLength": 10485760
"s3Uri": "s3://accountID-sequence store ID-ajdpi90jdas90@a79fh9a8ja98jdfa9jf98-

"s3Access": {
s3alias/592761533288/sequenceStore/2015356892/readSet/9515444019/

import_sourcel.fastq.gz"
},
}
},
M5t 7 latest 202

7l ME &



AWS HealthOmics INT=IY A To] =]

"creationType": "IMPORT",
"etag": {
"algorithm": "BAM_MD5up",
"sourcel": "d1d65429212d61d115bb19f510d4bdo2"

CH2 of| M2t Z+ O] list-read-set-activation-jobsE AF&3l04 ZE 17| ME & M43l =Y
Ch. CFS oMM EE AIRA AE0]IDsequence store IDE HFELICEH

fjo

=
=

aws omics list-read-set-activation-jobs --sequence-store-id sequence store ID

Ct2a 22 89S A Euloh
{
"activationJobs": [
{
"id": 1234657890,
"sequenceStoreId": "1234567890",
"status": "COMPLETED",
"creationTime": "2022-10-22T01:33:38.079000+00:00",
"completionTime": "2022-10-22T01:34:28.941000+00:00"
}
]
}
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HealthOmics £ Ad
HealthOmlcs EME s #HE U FMHo| ME U BME X|[HELICH AnalyticsE 818 ME AL F4
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E{€ ClOIE AE0{= 71X 2 ¥ Athenag AIS
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otof HiO|E{of CHEF 1= BEAME e + U&LICH

HealthOmics 2& = APIE AI85t0d MEAE dd A #EletT, CIOIHE 71T
o

CIOIEE &8 X YUAtet SRE + A&LICH

AEO0{0f U= B2 VCF JLF°'01I IZH°F HMAEE S5l &2 |
Amazon AthenaZ® AF&3504 VCF It 2| & U&LICH F2l= Athena F 2| AE |:|'|JH 3E AF%
SHok & LICt Athena FE| AZI B{TH0]| CHEF AFMIEH LIE 2 Amazon Athena AEME EXSHM L.

=AM

« HealthOmics H4% &4 44

* HealthOmics 8% ME A 7HX{ 27| 5] Ay

« HealthOmics A4 & A M4

* HealthOmics 41 M{E A0 CHEt 7t 27| 2] M
* HealthOmics A4 KT A0 Af T A4

* HealthOmics £44 ME 4 4K

+ HealthOmics £44 Cl|0|E{ # 2|

+ HealthOmics 4 AE0{ 3 &

HealthOmics 433 X{& A A

ChE FHoIME 2 L APIE ALE 504 HealthOmics H8 HMEAE MHsts YHe HHEE LT
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HealthOmics CreateVariantStore API
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CHS

aws omics create-variant-store --name myvariantstore \

--reference referenceArn="arn:aws:omics:us-
west-2:555555555555  referenceStore/123456789/reference/5987565360"

o

ol
70
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10
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"2022-11-03T18:19:52.296368+00:00",

"creationTime":
"453eb91d5678",

"id":

"myvariantstore",

Ilnamell .
"reference":

{

"arn:aws:omics:us-west-2:555555555555  referenceStore/123456789/

"referenceArn":

reference/5987565360"
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https://console.aws.amazon.com/omics/
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iy
"status": "CREATING"

& MHE A CHal XHMIS| & otE 24T get-variant-store APIE AF& & LICtH
aws omics get-variant-store --name myvariantstore

Ct

0jo

J_'—l' Zt

g2 S & Eolch

rlo

"id": "45a3eb91d5678",
"reference": {
"referenceArn": "arn:aws:omics:us-west-2:555555555555:referenceStore/123456789/

reference/5987565360"

.

"status": "ACTIVE",

"storeArn": "arn:aws:omics:us-west-2:555555555555:variantStore/myvariantstore",

"name": "myvariantstore",

"creationTime": "2022-11-03T18:19:52.296368+00:00",

"updateTime": "2022-11-03T18:30:56.272792+00:00",

"tags": {},

"storeSizeBytes": 0
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aws omics list-variant-stores
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{
"variantStores": [
{
"id": "45aeb91d5678",
"reference": {
"referenceArn": "arn:aws:omics:us-
west-2:55555555555: referenceStore/5506874698"

}I
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"status": "ACTIVE",

"storeArn": "arn:aws:omics:us-west-2:55555555555:variantStore/
new_variant_store",

"name": "variantstore",

"creationTime": "2022-11-03T18:19:52.296368+00:00",

"updateTime": "2022-11-03T18:30:56.272792+00:00",

"statusMessage": "",

"storeSizeBytes": 141526

AMEN EE= Z|EF Z7|&0f 2} list-variant-stores APIO|| CHEF SE 2 TE R £ U&LCt

2023 52 15 O|F 0| HME EAM XMHELZE 72 VCF T2 ¥HE =
CHEt A7|0HE Holf&LICH ol A 3t™ 7HX{2 VCF HIOIEHE o &H
A&LICH annotation fields mt2HO|E{7} APl EE= CLI 3 &0f Z & E P
AMEH2 20231 52 152 O|Fof| MMEl AE0{of|= WES F=X| ot&LICt 0|28 AE 049
annotation fields Il2tO|EE AFE5tH Q0| AuiFLICH

HealthOmics #H& ME A 77| 51 &

CtE oM MH=E At&5tod B4 K& A AWS CLI of| CHE 7t M2 7| &g ddste WHE HoiE
LICt.

aws omics start-variant-import-job \

--destination-name myvariantstore \

--runLeftNormalization false \

--role-arn arn:aws:iam::55555555555:r0le/roleName \

--items source=s3://my-omics-bucket/sample.vcf.gz source=s3://my-omics-bucket/
sample2.vcf.gz

"destinationName": "store_a",

"roleArn": "....",

"runLeftNormalization": false,

"items": [
{"source": "s3://my-omics-bucket/sample.vcf.gz"},
{"source": "s3://my-omics-bucket/sample2.vcf.gz"}
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}
202314 58 15 o|F0of MM E AE0{2| B C}F M0 M= --annotation-fields It2H0O|E]
E 7ttt WHE HodELCH FAM T s 71X 7|2 ™Ho|ELCt.

aws omics start-variant-import-job \
--destination-name annotationparsingvariantstore \
--role-arn arn:aws:iam::123456789012:ro0le/<role_name> \
--items source=s3://pathToS3/sample.vcf
--annotation-fields '{"VEP": "CSQ"}'

"jobId": "981e2286-e954-4391-8a97-09aefc343861"

get-variant-import-job2 At&3t04 4 EfE = QIerL|Ct.
aws omics get-variant-import-job --job-id ©8279950-a9e3-4cc3-9a3c-a574f9c9e229

7tx{2 7| o] AEfE HoiF = JSON SH S &tA ElLICH VCFe| VEP &M INFO ¥ofl ID/Z} |

{2 MEE HEo| Chal & EMELICH B3 21 0|57 FA 242 INFO €2l 7|2 IDE CSQO|
X|2t --annotation-fields ItZtO|E{E A& 3504 INFO Kol AFB El= AFEAF X1 242 LIEHE =
AU&LICH 72 EM2 3| VEP Ao chsl X|EL|CH.

0[0

20234 58 152 O|™of MM E XEHA EE= VEP 0| ZTEE|X| L2 VCF mto| A S8Hol

M ZETF ZEE[X| f&LICH

{
"creationTime": "2023-04-11T17:52:37.241958+00:00",
"destinationName": "annotationparsingvariantstore",
"id": "7alc67e3-b7f9-434d-817b-9c571fd63bea",
"items": [
{
"jobStatus": "COMPLETED",
"source": "s3://amzn-s3-demo-bucket/NA12878.2k.garvan.vcf"
}
1,
"roleArn": "arn:aws:iam::555555555555: role/<role_name>",

"runLeftNormalization": false,

N
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AWS HealthOmics INT=IY A To] =]

"status": "COMPLETED",
"updateTime": "2023-04-11T17:58:22.676043+00:00",

VCF mlo| Yol

VEP FHE 18 220l AT HOIE 71012 AEELIC £7H BEE Tl &
7l0boll Z 3 E/x| o2 =E +

MY¥ste Ol AEE = JU&LICH

annotations struct<
vep: array<struct<

allele:string,
consequence: array<string>,
impact:string,
symbol:string,
gene:string,
“feature_type’: string,
feature: string,
biotype: string,
exon: struct<rank:string, total:string>,
intron: struct<rank:string, total:string>,
hgvsc: string,
hgvsp: string,
“cdna_position’: string,
‘cds_position’: string,
‘protein_position’: string,
“amino_acids : struct<reference:string, variant: string>,
codons: struct<reference:string, variant: string>,
‘existing_variation’: array<string>,
distance: string,
strand: string,
flags: array<string>,
symbol_source: string,
hgnc_id: string,
‘extras : map<string, string>

M B4 MHE A 9| AL get-variant-import-job0il| CHE SEoll= CtSot 20| &4 Her ZEELCH

aws omics get-variant-import-job --job-id ©8279950-a9e3-4cc3-9a3c-a574f9c9e229
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27| 2ol dEE HoiF = JSON 8HE Z&LTH

"creationTime": "2023-04-11T17:52:37.241958+00:00",
"destinationName": "annotationparsingvariantstore",
"id": "7alc67e3-b7f9-434d-817b-9c571fd63bea",
"items": [

{
"jobStatus": "COMPLETED",
"source": "s3://amzn-s3-demo-bucket/NA12878.2k.garvan.vcf"

}

"roleArn": "arn:aws:iam::123456789012:role/<role_name>",
"runLeftNormalization": false,

"status": "COMPLETED",

"updateTime": "2023-04-11T17:58:22.676043+00:00",
"annotationFields" : {"VEP": "CSQ"}

.
-

list-variant-import-jobs & AtE304 2 & 71X 27| 2t sHE HEfE = + U&LICH

aws omics list-variant-import-jobs --ids 7alc67e3-b7f9-434d-817b-9c571fd63bea

0l

Hol= Chaxot 22 SE7F Lo ELc

rir
rlo

-~

"variantImportJobs": [

{
"creationTime": "2023-04-11T17:52:37.241958+00:00",
"destinationName": "annotationparsingvariantstore",
"id": "7alc67e3-b7f9-434d-817b-9c571fd63bea",
"roleArn": "arn:aws:iam: :55555555555:r0le/roleName",
"runLeftNormalization": false,
"status": "COMPLETED",
"updateTime": "2023-04-11T17:58:22.676043+00:00",
"annotationFields" : {"VEP": "CSQ"}
}

B3 KA A JFKS 7| 2 MA % latest 210



AR 7H0|E

AWS HealthOmics

tod 7t 27|

2 M83

o4 24
[ Ne]

? ChS

74
(=)

ol

=L

aws omics cancel-variant-import-job

--job-id edd7b8ce-xmpl-47e2-bc99-258cac95a508
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5. FMMEA M8E dHHLIC
APIE Ar83t0 T4 ME A dE
Ch oMM ES A 5t0 T4 XE 4B MMt g B odELICH AWS CLI. ZE AWS CLI 2
£ X|™stioF FLich

API Zredof| CHaH CllOlE] B4
aws omics create-annotation-store --name my_annotation_store \
--store-format GFF \

--reference referenceArn="arn:aws:omics:us-
west-2:555555555555  referenceStore/6505293348/reference/5987565360"

--version-name new_version

FM ML MEE Eolst= ohE 8ES ¢ A 'l
{
"creationTime": "2022-08-24T20:34:19.2295002"
"id": "3b93cdef69d2",
"name": "my_annotation_store

"reference": {
"referenceArn": "arn:aws:omics:us-
west-2:555555555555: referenceStore/6505293348/reference/5987565360"

Iy
"status": "CREATING"
"versionName": "my_version"

ofl CH3H RkAM|S| & oFE E4E get-annotation-store APIZ AR &FLIC.

FM MEA
get-annotation-store --name my_annotation_store

aws omics
Ct=2at ¢ 852 & A &t
{
"id": "eeb®19ac79c2",
"reference": {
"arn:aws:omics:us-

"referenceArn":
west-2:555555555555  referenceStore/5638433913/reference/5871590330”

iy
"status": "ACTIVE",

"storeArn":

arn:aws:omics:us-west-2:555555555555:annotationStore/gffstore

-~
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"name": "my_annotation_store",

"creationTime": "2022-11-05T00:05:19.136131+00:00",
"updateTime": "2022-11-05T00:10:36.944839+00:00",
"tags": {},

"storeFormat": "GFF",

"statusMessage": ""

"storeSizeBytes": 0,

"numVersions": 1

A AT BE FM X{EHAE E2{M list-annotation-stores AP 2242 A 8tL|C}.

rn

aws omics list-annotation-stores

CHS oA SEoF 20| ID, IDs &Ell 2! Z|E} M HEQI &8H 2RE M HEAE LIYHsts SHES &
&L|cH
= .

"annotationStores": [

{
"id": "4d8f3eada259",
"reference":
"referenceArn": "arn:aws:omics:us-
west-2:555555555555: referenceStore/5638433913/reference/5871590330"

+
"status": "CREATING",

"name": "gffstore",
"creationTime": "2022-095-27T17:30:52.182990+00:00",
"updateTime": "2022-09-27T17:30:53.025362+00:00"

e E= V|E T|E0l el SEE HETE X JU&LICH

HealthOmics 44 K& A0 CHEF 7} A7 Ered A A

|
* APIE AI835t0 =M 7t X2 7| & ¢

« TSV 2 VCF &&lof cist &7} mt2to|E]
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« TSV A =AM HE A MY
« VCF @A0| 71X 27| 2red A%
APIE AIE3t0{ A4 7K 7| 2 M N
E AM835t0d M 71K 27| S AWS CLI A|&H6tE &2 HoiE LI

CtS oAM=

aws omics start-annotation-import-job \
--destination-name myannostore \

--version-name myannostore \

--role-arn arn:aws:iam::123456789012:r0le/roleName \
--items source=s3://my-omics-bucket/sample.vcf.gz
--annotation-fields '{"VEP": "CSQ"}'

MYEE M MEALAE T EE T EE E2 27 HAIXIE gHeteEhuct
2 E API 2 dof CHer E242 Bhete|X| L &L Ct
I job ID mWEZtOIE{E ALE5to =AM 712 7| 2o

20234 52 15 O|Tof| 4
xhodq

FMMEAL IR 7| F
17 CHE get-annotation-import-job API
LICE.

4
I

2 -
CHEF REMIEE LIE S YotE &= /UE
aws omics get-annotation-import-job --job-id 9e4198fb-fa85-446c-9301-9b823ala8ba8

FM EHEE ZEfsto{ Ch2a 22 852 & oot
{
"creationTime "2023-04-11T19:09:25.049767+00:00"
"destinationName": "parsingannotationstore",
": "parsingannotationstore",
"9e4198fb-fa85-446c-9301-9b823a1a8ba8"

versionName":

"id":

"items": [
{

"jobStatus": "COMPLETED"

source": "s3://my-omics-bucket/sample.vep.vcf"

"arn:aws:iam: :55555555555: : role/roleName"

}

1,

"roleArn":
"runLeftNormalization": false,
"status": "COMPLETED",

"updateTime": "2023-04-11T19:13:09.110130+00:00"
annotationFields {"VEP": "CSQ"}
04 FM M7 Bhed My EH7F latest 214
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}

HT

FM KHEA 7HML7| e EedH list-annotation-import-jobsE AFE & LICEH

=2

rin

aws omics list-annotation-import-jobs --ids 9e4198fb-fa85-446c-9301-9b823ala8ba8

SHolE FM XYL IHH27| Zrdo| MF HEet deizt e ELCH

-~

"annotationImportJobs": [

{
"creationTime": "2023-04-11T19:09:25.049767+00:00",

"destinationName": "parsingannotationstore",
"versionName": "parsingannotationstore",

"id": "9e4198fb-fa85-446c-9301-9b823ala8bal8",
"roleArn": "arn:aws:iam: :55555555555:r0le/roleName",
"runLeftNormalization": false,

"status": "COMPLETED",

"updateTime": "2023-04-11T19:13:09.110130+00:00",
"annotationFields" : {"VEP": "CSQ"}

TSV 2 VCF @ Alofl ciet =7t mtetolg

7t mhetolE 7t A& LT

i

TSV 2 VCF 840 32 AU & B4 ¢S API0| 2EAFE

/A Important
el ATz LHEH CSV =M T|o|EE CIOIE ME 71XM27|el WEE =7 grergrLict
7tX2 lo|Eof =4 EE= HHo| T E F2 mof Csv & ol HEE =+ JU&LICH et
K72l AZlo2 L2 otele ot AT E EAIE & AaLich ofolxol #E2 YR|sHH
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CHR_POS

CHR_POS_REF_ALT

CHR_START_END_REF_ALT_ONE_BASE

CHR_START_END_ZERO_BASE

CHR_START_END_ONE_BASE

CHR_START_END_REF_ALT_ZERO_BASE

A O

= O

ot BHIAE mel AHs HEJF gi&LICH
AR Q%[ -1, SYs B2 x| F7HPOS.

contig, 1-base x|, ref L alt CHEI/EE HEE
ZEELICH

oft
A
2
H
1]
kel

contig, start, end, ref 2! alt CHZ
0w W (] e T i

contig, start & end {I%xI& Z&ELICI ZEE
02 7|gte 2 gfuct.

contig, start & end {I%xIE Z&ELICI ZEE
1 7[gF]L|Ct.

contig, start, end, ref X alt CHEI®EE HEHE X
FELCH 2 E = 02 7|82 2 FLICH.

TSV 7tX27| &M XML 22 OS2 oAt Z&Lch.

aws omics start-annotation-import-job \
--destination-name tsv_anno_example \

--role-arn arn:aws:iam::555555555555:r0le/demoRole \
--items source=s3://demodata/genomic_data.bed.gz \

--format-options '{ "tsvOptions": {
"readOptions": {
"header": false,
"sep": "\t"

TSV & VCF g4{ol CiEr F7 mt2tolE
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TSV 849 =4 MEL 48
Ct2 Ao M= S, & & AdFEo| &t & B MEt Tt U2 AHE5H0] M HEAE HEFfLICH RE

= O|HCHR_START_END_ONE_BASED, OMIM2]| 21X Gen

g Elo] QU&LICE https://www.omim.org/downloads

e Map 7H20l = HG19 Gene MapO| X

aws omics create-annotation-store --name mimgenemap \

--store-format TSV \
--reference=referenceArn=arn:aws:omics:us-

west-2:555555555555  referenceStore/6505293348/reference/2310864158 \

--store-options=tsvStoreOptions="{
annotationType=CHR_START_END_ONE_BASE,
formatToHeader={CHR=chromosome,

END=genomic_position_end},

schema=[

{chromosome=STRING},
{genomic_position_start=LONG},
{genomic_position_end=LONG},
{cyto_location=STRING},
{computed_cyto_location=STRING},
{mim_number=STRING},
{gene_symbols=STRING},
{gene_name=STRING},
{approved_gene_name=STRING},
{entrez_gene_id=STRING},
{ensembl_gene_id=STRING},
{comments=STRING},
{phenotypes=STRING},
{mouse_gene_symbol=STRING}]}"'

SIHE ArE5HHLE AF85HK| b1 TS IS
27| 2] of| X2 header=falseZ 0|2 At2ElLIC}H

aws omics start-annotation-import-job \

START=genomic_position_start,

= UA&LICH CLI 2 5ol M O|& LIEHLHEd™ CF& 7t

--role-arn arn:aws:iam::555555555555: r0le/demoRole \
--items=source=s3://amzn-s3-demo-bucket/annotation-examples/hg38_genemap2.txt \

--destination-name output-bucket \

--format-options=tsvOptions="'{readOptions={sep="\t", header=false,comment="#"3}}"
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CS oflAlofl ks RICH Tholol CHE 41 X{m A8 MadsiLIC Aich The)

L|Ct. O oMol B2 HFAHA|, AR, 2 & 2

7t &L Ct.

’

aws omics create-annotation-store \
--name cexbed --store-format TSV \
--reference=referenceArn=arn:aws:omics:us-
west-2:555555555555 : referenceStore/6505293348/reference/2310864158 \
--store-options=tsvStoreOptions="{
annotationType=CHR_START_END_ZERO_BASE,
formatToHeader={CHR=chromosome, START=start, END=end},
schema=[{chromosome=STRING}, {start=LONG}, {end=LONG}, {name=STRING}]}'

O CHS CLI BEE AtE5t01Bed THAUE FM MEAE 7HKE + YU&LICH

aws omics start-annotation-import-job \
--role-arn arn:aws:iam: :555555555555: r0le/demoRole \
--items=source=s3://amzn-s3-demo-bucket/TruSeq_Exome_TargetedRegions_vl1.2.bed \
--destination-name cexbed \
--format-options=tsvOptions="'{readOptions={sep="\t", header=false,comment="#"3}}"

CHS olMoM= VCF mhol X5 % 7o At =M HE 7L Qe do| et E Boz FEE mHelof
CHEF =M MEAE G LCH od7|olls AMA, A, &z 2 CHA CHEIZS Eo cHe HE 7t &

aws omics create-annotation-store --name gnomadchrx --store-format TSV \
--reference=referenceArn=arn:aws:omics:us-
west-2:555555555555  referenceStore/6505293348/reference/2310864158 \
--store-options=tsvStoreOptions="{
annotationType=CHR_POS_REF_ALT,
formatToHeader={CHR=chromosome, POS=start, REF=ref, ALT=alt},
schema=[
{chromosome=STRING},
{start=LONG},
{ref=STRING},
{alt=STRING},
{filters=STRING},
{ac_hom=STRING},
{ac_het=STRING},
{af_hom=STRING},
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{af_het=STRING},
{an=STRING},
{max_observed_heteroplasmy=STRING}]}"

tod MU S =M XY ALZE 7HXSLICH

mjo

fjo
[e]]}

JHCHE CLI BHEE AE

aws omics start-annotation-import-job \
--role-arn arn:aws:iam: :555555555555: r0le/demoRole \
--items=source=s3://amzn-s3-demo-bucket/
gnomad.genomes.v3.1l.sites.chrM.reduced_annotations.tsv \
--destination-name gnomadchrx \
--format-options=tsvOptions="'{readOptions={sep="\t",6 header=true,comment="#"3}}"

CHS oMol M 1240l mim2gene THo CHEH =M MEAE MMsHE &g 2oiFLICH
mim2gene THUS OMIMO| R IRt} CHE R | 228 XBLIC —ol TE =0 U2
0 FAMo| Z&Elo] J&LcH

2
Pl
il
[l
>
N
lo

aws omics create-annotation-store \
--name mim2gene \
--store-format TSV \
--reference=referenceArn=arn:aws:omics:us-
west-2:555555555555  referenceStore/6505293348/reference/2310864158 \
--store-options=tsvStoreOptions="
{annotationType=GENERIC,
formatToHeader={},
schema=[
{mim_gene_id=STRING},
{mim_type=STRING},
{entrez_id=STRING},
{hgnc=STRING},
{ensemb1=STRING}]}"

O oS ChSF 240l 2AE0{Z HIO|HE 7HXE =+ U&LICH

aws omics start-annotation-import-job \
--role-arn arn:aws:iam: :555555555555: r0le/demoRole \
--items=source=s3://xquek-dev-aws/annotation-examples/mim2gene.txt \
--destination-name mim2gene \
--format-options=tsvOptions="'{readOptions={sep="\t", header=false,comment="#"3}}"
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VCF E412| 7tX27| 2f e Al

VCF It ol A2 EA|El CHE T metO|EE FAISHHL Z& 5= ignoreQualField &
ignoreFilterFieldZl= F 7He| F7I 20| U&LICH.

aws omics start-annotation-import-job --destination-name annotation_example\
--role-arn arn:aws:iam::555555555555: r0le/demoRole \
--items source=s3://demodata/example.garvan.vcf \
--format-options '{ "vcfOptions": {
"ignoreQualField": false,
"ignoreFilterField": false

}

}I
T2 20| FA KMEA IR IIE FAY 25 USLICH 2|40 HF5HO| AWS CLI B E0f Cht
SEg x| RHLCH T2 712 7| 3 IDE &2 4 87t 7Hx2 7| Sredo] R REIH 9 F 0
AIX|7h E AlZILIC

aws omics cancel-annotation-import-job --job-id edd7b8ce-xmpl-47e2-bc99-258cac95a508

(® Note
get-annotation-import-job, get-variant-import-job, list-annotation-import-jobs 2! list-variant-
import-jobs0i| CHeF HIEICIO|E] 7tX 27| 2] 7|§2 2 =0 AIS2 2 AMELICH 7HK2
Y I FM HOIEE RS2 2 AN E|X| f 2 Clo|E A E0{0f ot JU&LICH

LS —

HealthOmics 44 K& A 0| A BT A4

MO FM HEAE M504 CHE S HMO| A H|O|E{HO|AE = TIE £+ U&LICH o= A 5t
HH7|Mo 2 YOOl EXlE &M HIO|EHE FEE & U&LCt

7|18 =M KB A M XS MA5E{H CH2 oM} ZF 0| create-annotation-store-version APIE At
23t |t

o H B

aws omics create-annotation-store-version \
--name my_annotation_store \
--version-name my_version
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M MEA HY D /M Chs SEE 2ot Mo M HTo| dEERES FelgLch

{
"creationTime": "2023-07-21T17:15:49.251040+00:00",

"id": "3b93cdef69d2",

"name": "my_annotation_store",

"reference": {
11} ", 11} . . 3 .
referenceArn": "arn:aws:omics:us-

west-2:555555555555: referenceStore/6505293348/reference/5987565360"

+
"status": "CREATING",

"my_version"

"versionName":
}
FM A HEo MHE || 0| E5HE4™ update-annotation-store-version2 AF& 35104 FA] K& A
™| AC0|EE FIHE &= U&LICH

aws omics update-annotation-store-version \
--name my_annotation_store \
--version-name my_version \
--description "New Description

st0|

4 HTH0| UCIOIEEINS S Selsts T+ ST Wi HLit

oA

x4 1

"storeld": "4934045d1lc6d",

"id": "2a3f4a44aa7b",
"description":"New Description",
"status": "ACTIVE",
"my_annotation_store",

"versionName": "my_version",
"creation Time": "2023-07-21T17:20:59.380043+00:00",

"updateTime": "2023-07-21T17:26:17.892034+00:00"

"name" :

24™ get-annotation-store-versiong AF& & LIC}.

HL

A KA HEO| MR HEE

aws omics get-annotation-store-version --name my_annotation_store --version-name
my_version

(=]
=2 gAH Eolct,

HZ O|&, &ef &
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"storeId": "4934045dlced",

"id": "2a3f4as4aa7b",

"status": "ACTIVE",

"versionArn": "arn:aws:omics:us-west-2:555555555555:annotationStore/
my_annotation_store/version/my_version",

"name": "my_annotation_store",

"versionName": "my_version",
"creationTime": "2023-07-21T17:15:49.251040+00:00",
"updateTime": "2023-07-21T17:15:56.434223+00:00",
"statusMessage": "",

"versionSizeBytes": 0

C2 oM 20| list-annotation-store-versionsE& AF23510{ TA] X{E A RE XS £ £ Q&L
Ct.

aws omics list-annotation-store-versions --name my_annotation_store

Ct

0jo

HEI ZetE 852 oA Eulch

"annotationStoreVersions": [
{
"storeId": "4934045dlced",
"id": "2a3f4as4aa7b",
"status": "CREATING",
"versionArn": "arn:aws:omics:us-west-2:555555555555:annotationStore/
my_annotation_store/version/my_version_2",
"name": "my_annotation_store",
"versionName": "my_version_2",
"creation Time": "2023-07-21T17:20:59.380043+00:00",
"versionSizeBytes": 0

iy

"storelId": "4934045d1c6d",

"id": "4934Q45d1lced",

"status": "ACTIVE",

"versionArn": "arn:aws:omics:us-west-2:555555555555::annotationStore/
my_annotation_store/version/my_version_1",
my_annotation_store",

"name" :
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"versionName": "my_version_1",
"creationTime": "2023-07-21T17:15:49.251040+00:00",
"updateTime": "2023-07-21T17:15:56.434223+00:00",
"statusMessage": "",
"versionSizeBytes": 0
}
}
FM ME A HTO| O Ol HReHK| b2 B2 CHE oAt Z 0| delete-annotation-store-versions £
A83to FA MY A HEES AXE = A&LICH
aws omics delete-annotation-store-versions --name my_annotation_store --versions
my_version
MY A HTO| 27 9lo] M=/ O3t 22 852 A Eulch
{
errors": []
}
LRI AU AR OIS 20| 27 MF HEI & E Y2 2 Fulch
{
"errors": [
{
"versionName": "my_version",
"message": "Version with versionName: my_version was not found."
}
]
}
M IIM27| Yol (e FM XMEA HHE AtMlsidin st ChE1t 20| 277t 23 E SEHE &
Al Euc
{
"errors": [
{
"versionName": "my_version",
"message": "version has an inflight import running"
}
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}

0| 32 Ch& ofxet 2ol &M ME A HH

fjo

N2 AME + A&

aws omics delete-annotation-store-versions --name my_annotation_store --versions
my_version --force

0!
2a

>
2

HealthOmics £ 44 X{

HY rE TAM XEAE AMX|SHH A|AERIS ST KHEA0M 7HK{2 2 E C|O|E{Q} AZAE Efa T At
AN grLct,

CIS N0 EE AFE5I0d B8 XHEAE AK|StE g HEo{ELICH AWS CLI. Zd0| MZ25tH
483 XA MEN7E 2 MEHEILICIDELETING.

aws omics delete-variant-store --id <variant-store-id>

S WX E T MEAE AXste S EoiELICH & Yo| dSstH FM4 X% Ei7F 2
MEHEILICIDELETING. = 0|2 HTO| = B2 FM XMEAE AME + elaLIch

aws omics delete-annotation-store --id <annotation-store-id>
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AWS Lake Formation 2! Amazon Athena == Amazon EMRE A& 35104 B4& X{& A0 CHSt #H2IE
S E 2+~ QELICH 28 M™SH7| ol Lake Formation & Amazon Athenaof| CHEH A& HRHCHS
Mol dHE)E 2t = ELCH

Amazon EMRO| CHEt XEM|IEH LI A& A: Amazon EMR A|%H5H7|E BT ESHMI2.

2024'A 92 26 O|F 0ol MMHE Y XMHE A E2H =M
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HealthOmics& A2 36t T = Lake Formation 743

Lake Formation2 A} 235104 HealthOmics C|O|E{ AE 012 zt2|5t7| Mol CF2 Lake Formation 743

i E s>gfLc

=HA

Lake Formation 2|k} M+ EE= =0l

Lake FormationO|A Cl|O|E{ Bi|0|32 & MAI5t7| Foi 5t} o|ato] & 2|XHE X olgtL|Ct.

#HE[XtE Blas I8 G HEHo| s AASA & A LI 2[ME2 A™EE ClolH 2flol= &
2|XHE dEgfLct

Lake Formation 2&0i| A 22| XF A4

1.  AWS Lake Formation 2& ¥7|: Lake Formation &

2. 220 Lake Formation A|Zf THEO| EA|Z|TH AIEFSH7|E MEHEMLICE.

Lake FormationO{|A{ T|O|E{ Bi|0|3 ZZ|X} Ef|o|E2 0] AFZAFE F7HEFLICE
3. OEX| oM 1% HFolM &2l A 4l 2tde MEfEHLICE

4. Heofmet 2E[xHE FIHELICH
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https://console.aws.amazon.com/lakeformation
https://docs.aws.amazon.com/lake-formation/latest/dg/change-settings.html
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B2 XML, BlAA FIE HEHOR L= OESE 44435101 Amazon Athena EE&= 7|EF AWS
MH[A(0d: Amazon EMR)2| Cl|O|E{0f| BM| AT 4= QU&LICH

AWS Lake Formation Z& 0| A ElaA 23 44 & HealthOmics Analytics AtE X2t S &

1.  AWS Lake Formation 2& ¥7|: Lake Formation &

2. 7|2 @M 2Z0fM HIo|E{HIO|AE ME4FLICE

3. CIOIE{HIO|A E|O|Z 0| M ¥5t= TIOIE{HIO|A S MEHFFLIC.

4, d HFolM 2las B3 E MEdELICH

5. ZlaA 33 0|2 YT LICH Athena0llA HIO|E{H|O| A0 HM|A G2 A RH(EICH 256KH) Bt
Ar83to{ O|§ S Y= gLict

6. “4d(Create)= MEHFILICH
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1.  AWS Lake Formation 2& Q7| https://console.aws.amazon.com/lakeformation/
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4. U ol M CHA O R048 MEErLICH
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6. IAM ASX EE A SECHR HiFolM AMA HEHS ol ABKHE RaLt

7. B CHR LF Bl £ EE0 244 FHE0M HHE ClOlE FHEED BlaA SMS My
LICH

8. ElolE-M= AY SECHR HiF0IM ZE ol Ei ool 4433 Blolg S MEBrLICH

9. Efloli et FH=of Blolg Mol AT U MG MeErLICH

10. 2 C}2 #HEt Ho{E MEHEHL|C}.
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AWS RAM E|AA B0 CHst HEE ++o

AWS Lake Formation 2£2| 7|2 &4 @ Z0f A o|o|E| tllo|3 HetE MEiSto] HElE & _
ClO|E] T8t HOo|X|oM ElA&A &, CIOIEHO|A & 7 2[AAL ARN #T1E E|0|E2 RAM E
AL BR0M 2 £+ AU&LICH AWS Resource Access Manager (AWS RAM) 2lAA 2R E 2+l of
St= 49 2£0iX0f AWS Lake Formation & &/L|C}.

f

HealthOmicsE K& A MAI Z0f AWS RAM Z|AA 2R E AA|Mo =z

2 b
mi
1
50
o>
C
[u]
>
=
w

RAM E|AA BQRE £26l2{M EE= CreateAnnotationStore API &*O 2 =35t IAM AF2 R}

CreateVariantStore EE= Q& 0| CIF 22 5{& 3l oF &L|Ct.

« ram:GetResourceShareInvitations -0| 2fd2 S35l HealthOmicsE= ECHE 3 = USL
C}.

« ram:AcceptResourceShareInvitation -0| & &8l HealthOmics= FAS E2& A& 35t04

ZCHE & E = &L

o
¥l
rok
rH
roe
9
Io
rD
|>
HM
2
0%
0x
ol
2
rH
rok

4
hvd
O
:i
EKl
>
il
r
_ljl_

ZEse ME YHMULICH AWS RAM El4aA ZRE +25HE IAM ALSAH E

{
"Version": "2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"omics:*",
"ram:AcceptResourceSharelInvitation",
"ram:GetResourceShareInvitations"
]I
"Resource": "*"
}
]
}
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2|0l CH 8t Athena £

Athena® AFS 3104 W8 Ol M2 2Bl £ aLich HalE As| Mol ohg MF B 23
gLict.

ESyS |

« Athena Z2£2 AIE35t0{ F 2| A0 @x| 4

« Athena 9%l v3E AFE3510{ &1d 2§ 7+

Athena 2& 2 AE35t04 2| Eot ¢ x| +4

2| 4ot Y x|E F+85t2{H CHS tHAHE [MELICH

1. Athena & ¥7|: Athena &

2. 712 SN BgolM HEl BE7IE Mestic

3. FHE|HEZ|M A s MEHSH OIS 22| MEHELICH

4., Lx|2| S3 HFAIE =isto{ #He| AuE XHEELICH

Athena 2Tl v3E AI25t0{ 2 08 74

el O58 Fds5ie{™H Ch S BHAIE [ELICH

1. Athena & ¥7|: Athena 2&

2. 7|2 EHM D20 EY OIS MESHCIS 2] O 5 MAdS MEdEL|CH
3. i JEo|o|2g QadstLcH

4. QT RO =2 Athena SQLS MEHSHL|CH

5. FZ| AT Adado|EMH ==& MEHEIL|CH

6. FHe| ™ Ao A Athena H{F 32 MEHASHL|C}

7. Y OE MAMs MEfELCE

HealthOmics 433 KA A0 R 2| A

Amazon AthenaS AFE3504 HE KEAOM FHEIE =3-E = U&L|CH HYE A FM XHE A9 A=
BES R 7|6 el o 2o 2 EAIEL

Z|2lofl Ch§t Athena T3 7% latest 228


https://console.aws.amazon.com/athena
https://console.aws.amazon.com/athena
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Athena 2& & A8 3dtoq ZHEHE 22| A

CHS dlAoAM= B FEIE Ad™dste S EoiELCH

1. Athena #Z| WE 7| ¥7|: Athena FH| HE 7|

2. MU OEMM AY Sof MdEE &Y ags MEIELICEH

3. OlO|E{ AA 7} AwsDataCatalog@! x| & QlghL|C}

4. Cl|O|E{H|0|A 0| M Lake Formation A% S0f MAE C|OIEH|O|A BlAaA I E MEHFHLICH
5. ZE[1 = oteHel 2| HE V|0l CtE R EIE SAHELICH

SELECT * from omicsvariants limit 10

6. I ChE Run(&l™)2 MEfsto] RE[E ALt 2£&2 Z1 E|0|2 2 omicsvariants E|O|2
1

CtE X0 S& e HEIE Aldste WHE 2o{FLIct ol HEIE Al™dstedH =M MHE
AClinVarZ 7tXSL|Ct.

= e MY

00|-

—

Athena # 2| & 7| ¥7[: Athena F 2| TE! 7|

Xto T 20l AR Sof MAIEH Rt 722 MEASH|C}

Cllo|E| AA 7} AwsDataCatalog@! x| £ QIgtL|C}
CIlO|E{H| O| A 04| A Lake Formation A% S0 448t IO|E{HO|A BlAA R E MENFFLICEH
QEZX + MEHO|E MEFI0] 2| 28t M FEI H

2 2 & otzio| Azl HWE || Chs HEIE SAHELICH

22 Aot

o o kw0 N

SELECT variants.sampleid,
variants.contigname,
variants.start,
variants."end",
variants.referenceallele,
variants.alternatealleles,
variants.attributes AS variant_attributes,
clinvar.attributes AS clinvar_attributes
FROM omicsvariants as variants
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INNER JOIN omicsannotations as clinvar ON
variants.contigname=CONCAT('chr',clinvar.contigname)
AND variants.start=clinvar.start
AND variants."end"=clinvar."end"

AND variants.referenceallele=clinvar.referenceallele
AND variants.alternatealleles=clinvar.alternatealleles
WHERE clinvar.attributes['CLNSIG']='Likely_pathogenic'

AWS HH1t SE = UELICH ARAE

59 = =
- o o = —
ZRE MM oI B 2lAA0] CHE UMAE FAF & et

AEO0{o TSR UM BRE 2L THOS B9 HYLE ASsts AIERE Fo
2N

o
=
£ Q& LICt oIo|E{E AWS Glue 2! Lake Formation 25 0{A E| 0|2 2 E A|E[L|C}.

AEO{0| O HMAE EHRIt giloM SRE AMAELICE
2lAA SR CHE AEAISH LI 2 MM & X0 it HHE 2| AA 25 AWS HealthOmicsSHA| 2.

<
AEO0| BRE MYsEiH 37 YU API S ASELICH 2ot FX PEXE 3R AWS HE B
T=8 AL8Xel ULIC Ch R0l A HE KA A0 CHEt ZRE MALICH AE0{E 5 Ol&9l
AXMI ZR5EH SYs AE0{0 ofz] BRE ML

aws omics create-share \

--resource-arn "arn:aws:omics:us-west-2:555555555555:variantStore/
omics_dev_var_store" \

--principal-subscriber "123456789012" \

--name "my_Share-123"

Jofl d=stH

7 ID % JEf7t ZEE SEHS A o

OH

"shareId": "495c21bedc889d07d0ab69d710a6841e-dd75ab7ala9c384fa848b5bd8e5a7e0a",
"name": "my_Share-123",
"status": "PENDING"

OH
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AWS 7’8 Ar&Rtel @iuct. ot

aws omics create-share \

--resource-arn "arn:aws:omics:us-west-2:555555555555: variantStore/

\

omics_dev_var_store"
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AWS HealthOmics
--principal-subscriber "123456789012" \
--name "my_Share-123"
Mol 8332 B9 1D U AE7t ZEE SEE w Hulch
{
"shareId": "495c21bedc889d07d0ab69d710a6841e-dd75ab7ala9c384fa848b5bd8e5a7e0a"
"name": "my_Share-123"
": "PENDING"
A28 BEF ME|2 S X|ELUCH

"status
TE X7t accept-share API 42 A& 3504 ==& 7 K|

"495c21bedc889d07d0ab69d710a6841e-dd75ab7ala9c384fa848b5bd8e5a7e0a"

aws omics accept-share \
--share-id
TSR SRE = 6tH IRt 2 dEfZE HEHELCH
{
'status": "ACTIVATING"
}
)
370l CHel HE A
3R 7IMH27| APl 24 g A8 sto S R0l gt HEE HAgLICH.
aws omics get-share --share-id "495c21bedc889d07d0ab69d710a6841e-
dd75ab7ala9c384fa848b5bd8e5a7e0a"
APl 8E 0= S0l CHet HEtH|o|E HEIH ZEEL|C
{
"share"
{
"shareId": "495c21bedc889d07d0ab69d710a6841e-dd75ab7ala9c384fa848b5bd8e5a7e0a",
"name": "my_Share-123"
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"resourceArn":

"arn:aws:omics:us-west-2:555555555555 variantStore/
omics_dev_var_store",

"principalSubscriber": "123456789012",

"ownerId": "555555555555",
"status": "PENDING"
}
}
O sk IO
AR ST 27

list-shares APIZS Al35t0{ AREH 2 Z R0l Cist HEE ZHAE

aws omics list-shares --resource-owner SELF

APl SEfOl= AR 2

OH

& o| H|EtT|O|E{ 7} = &HE|L|CT.

che AR S8

fru §
- O

S H7|

list-shares APIS AF&35t0{ CHE HHo|M =28t RE 3¢

i
I
).
o

aws omics list-shares --resource-owner OTHER

APl SE0l= 88 2 SR

9| HEtH|olE{7t Z 3 ELICt.

AFX|5tE4™ delete-share APIE A 8fL|C}.

aws omics delete-share \
--share-id

"495c21bedc889d07d0ab69d710a6841e-dd75ab7ala9c384fa848b5bd8e5a7e0a"
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Jo
HL
N

7 latest 234



AWS HealthOmics INT=IY A To] =]

HealthOmicsO A 2|A&A EfT K|

A

- 52 X AE

« HealthOmics 2|4 404 EfT X[
« ANRBAAEO0] Q7| HME Ej

HealthOmics 2|A A0 Ef1 =7}

o 2|AA0] CHEF EHT LIS

. O0o|E] AE0{0{| A EH A7

=Q 2| AE

HealthOmics= AWS =& 2| D&l MAof (2}t 1 H|o|EHE ES&LICH &, 2E T4 HIo|EHE=
ME A9 9F Al BE o 5351E(LIch 2L OJ0|E] AE0] e £9] 7|HE BH{T ZHS BlAAC| T
E 1 Ql2d 0|EO| Y5 3e|leE Zd2 of Lt 7Hel Aldd ME cr= HS CHa HAY HEE Z&E6HA
= of ZL|ch RFAIE LIS AWS HealthOmicsC| H O EFHIS &t 3HAIA|S.

HealthOmics 2|4 A0 Ef1 X|&

EH1E AI23l0{ AWS Z|AA0 HEH|OIEHE Y& £~ Q&LICH 2 Efla = AFEXF Mol 7|2 gte
2 T A0IBYULICH EIDE ALBS T BIAAE aal B2 AlY, Ha, 7ML TEZY + U

LICH

ol =Ml UBEIT 230l EfZ M2t THste O T20| Ele UBHHl EfZ WS L Mtol
CHaH AHEEFLICH Chs MMo M= AWS 2|44, Ei X1, M5 ZAX| Lo cHEt 7|2 x|AlS 7HEE L
Ct AWS Identity and Access Management.

Zr EjJol= CHE 5 7t X 2&20| A& L
« Ej2 7|(0i: CostCenter, Environment EE = Project) Ei1 7|= CHA B XIS FdghLCt.
« EH2 2k(0d: 111122223333 EE= Production). E{1 7|*{H EH1 2t 2 CH/AERHE F-EFLICH

EiOE AL83l0d 8, ARAH &84 £ 7[Et 7|ECE EIAAE BRE = JU&LICH RHAIE LIS

AWS EiT1 X|H MEE A ERSAAIR.
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https://d1.awsstatic.com/whitepapers/aws-tagging-best-practices.pdf
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24, MHIA API EE0iM 2lAA0 CHEHEf
AN —

AWS HealthOmics

2|AAO| AHH
F M 3}5He{T TagResourcesof 80|
g = JUsLct

C AWS CLI
Hrg Rolg

El x|&
@1735}04 TagResourcesoﬂ

JSON
{
"Version": "2012-10-17"
"Statement": [
{
"Effect": "Allow",
"Action": "omics:Create*"
"Resource": "*"
},
{
"Effect": "Allow",
"Action": "omics:Start*"
"Resource": "*"
}I
{
"Effect": "Allow",
"Action": "omics:Tag*"
"Resource": "*"
},
{
"Effect": "Allow",
"Action": "omics:Untag*"
"Resource": "*"
}I
{
"Effect": "Allow",
"Action": "omics:List*"
"Resource™: "*"
}
]
}
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aws omics create-sequence-store --name "MySequenceStore" --tags keyl=valuel, key2=value2
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"id": "6860403586",
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"referenceStoreId": "4889894479",

"roleArn": "arn:aws:iam::555555555555:r0le/ImportTest",
"status": "CREATED",

"creationTime": "2022-07-21T01:19:07.194Z"

7|1ZE B|AAO B2 =752 Ol of x| IS At |}

aws omics tag-resource --resource-arn arn:aws:omics:us-
west-2:555555555555: sequenceStore/2275234794 --tags keyl=valuel, key2=value2
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aws omics list-tags-for-resource --resource-arn arn:aws:omics:us-
west-2:555555555555:sequenceStore/2275234794

SHOZ JSON Aol Ej1 S & 27 ElLCh.

{
"tags": {
"keyl": "valuel",
"key2": "value2"
}
}
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https://docs.aws.amazon.com/IAM/latest/UserGuide/introduction.html
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JSON

"Version": "2012-10-17",
"Statement": [

{
"Effect": "Allow",

"Action": [
"omics:*"
1,
"Resource": "*"
},

{
"Effect": "Allow",

"Action": [
"iam:PassRole"

1,
"Resource": "*",
"Condition": {
"StringEquals": {
"iam:PassedToSexrvice": "omics.amazonaws.com"
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ol 2|Z X|E2(0i| CHEF HAM|A LT},
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"Version": "2012-10-17",
"Statement": [

{
"Effect": "Allow",
"Action": [
"omics:StaxrtRun"
]I
"Resourxce": [
"arn:aws:omics:us-west-2:123456789012:workflow/1234567",
"arn:aws:omics:us-west-2:123456789012: runGroup/2345678"
]
}I
{

"Effect": "Allow",

"Action": [
"omics:StaxrtRun"

]I

"Resourxce": [
"arn:aws:omics:us-west-2:123456789012:xun/*",
"arn:aws:omics:us-west-2:123456789012: runGroup/2345678"
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https://console.aws.amazon.com/iam/home#/policies/arn:aws:iam::aws:policy/ResourceGroupsandTagEditorFullAccess
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"Effect": "Allow",

"Action": [
"omics:GetRun",
"omics:ListRunTasks",
"omics:GetRunTask",
"omics:CancelRun",
"omics:DeleteRun"

1,
"Resource": [
"arn:aws:omics:us-west-2:123456789012:xun/*"

ol CHEt MH|A 23& AWS HealthOmics
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"Version": "2012-10-17",
"Statement": [

{
"Effect": "Allow",
"Principal": {
"Service": "omics.amazonaws.com"
3},
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https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_create_for-service.html
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"Action": "sts:AssumeRole"
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"Version": "2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"s3:GetObject",
"s3:PutObject"
]I

"Resource": [
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"arn:aws:s3:::amzn-s3-demo-bucketl/*"

"Effect": "Allow",

"Action": [
"s3:ListBucket"

]I

"Resource": [
"arn:aws:s3:::amzn-s3-demo-bucket1"

"Effect": "Allow",
"Action": [
"logs:DescribelogStreams",
"logs:CreateLogStream",
"logs:PutLogEvents"
1,
"Resource": [
"arn:aws:logs:us-east-1:123456789012:1og-group:/aws/omics/

WorkflowLog:log-stream:*"

3,
{

]

"Effect": "Allow",

"Action": [
"logs:CreatelLogGroup"

1,

"Resource": [
"arn:aws:logs:us-east-1:123456789012:1og-group:/aws/omics/

WorkflowLog:*"

3,
{

]

"Effect": "Allow",

"Action": [
"ecx:BatchGetImage",
"ecr:GetDownloadUrlForLayer",
"ecr:BatchCheckLayerAvailability"

1,

"Resource": [
"arn:aws:ecr:us-east-1:123456789012:repository/*"

]
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JSON

{
"Version": "2012-10-17",
"Statement": [

{
"Effect": "Allow",
"Action": [
"s3:GetObject"
]I
"Resource": [
"arn:aws:s3:::amzn-s3-demo-bucket/*"
]
}I
{
"Effect": "Allow",
"Action": [
"s3:GetBucketLocation"
]I
"Resource": [
"arn:aws:s3:::amzn-s3-demo-bucket"
]
}
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Example & Z= AE0{, Amazon S3 2! CloudWatch Logs T &t

Parameters:
bucketName:
Description: Bucket name
Type: String

Resources:
serviceRole:
Type: AWS::IAM::Role
Properties:
Policies:
- PolicyName: read-reference
PolicyDocument:
Version: 2012-10-17
Statement:
- Effect: Allow
Action:
- omics:*

Resource: !Sub arn:${AWS::Partition}:omics:${AWS::Region}:

${AWS: :AccountId}:referenceStore/*
- PolicyName: read-s3
PolicyDocument:
Version: 2012-10-17
Statement:
- Effect: Allow
Action:
- s3:ListBucket

Resource: !Sub arn:${AWS::Partition}:s3::

- Effect: Allow
Action:
- s3:GetObject
- s3:PutObject

Resource: !Sub arn:${AWS::Partition}:s3::

- PolicyName: upload-logs
PolicyDocument:
Version: 2012-10-17
Statement:

£ Amazon S3 B30l M| Aomics-5t

:${bucketName}

:${bucketName}/*

0
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- Effect: Allow
Action:
- logs:DescribelogStreams
- logs:CreatelLogStream
- logs:PutLogEvents
Resource: !Sub arn:${AWS::Partition}:logs:${AWS::Region}:
${AWS: :AccountId}:loggroup:/aws/omics/WorkflowLog:log-stream:*
- Effect: Allow
Action:
- logs:CreatelLogGroup
Resource: !Sub arn:${AWS::Partition}:logs:${AWS::Region}:
${AWS: :AccountId}:loggroup:/aws/omics/WorkflowLog:*
AssumeRolePolicyDocument: |
{
"Version": "2012-10-17",
"Statement": [
{
"Action": [
"sts:AssumeRole"
1,
"Effect": "Allow",
"Principal": {
"Service": [
"omics.amazonaws.com

-

2| AA HEt
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https://console.aws.amazon.com/ecr/repositories
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JSON
{
"Version": "2012-10-17",
"Statement": [
{

"Sid": "omics workflow access",

"Effect": "Allow",

"Principal": {

"Sexvice": "omics.amazonaws.com"

},

"Action": [
"ecr:GetDownloadUrlForLayer",
"ecr:BatchGetImage",
"ecr:BatchCheckLayexrAvailability"

]I

"Resource": "*"

}
]
}
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« Q3 EZ2 HXID: 111122223333
- ZdE|0|q 2|ZX|E 2| H™ ID: 444455556666
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JSON
{
"Version": "2012-10-17",
"Statement": [
{

"Effect": "Allow",

"Principal": {

"Sexvice": "omics.amazonaws.com"

},

"Action": [
"ecr:BatchCheckLayerAvailability",
"ecxr:BatchGetImage",
"ecr:GetDownloadUrlForLayer"

]

},
{

"Sid": "allow access to the service role of the account that owns the

workflow",

"Effect": "Allow",

"Principal": {

"AWS": "arn:aws:iam::111122223333:xole/DemoCustomer"

}I

"Action": [
"ecr:BatchCheckLayerAvailability",
"ecr:BatchGetImage",
"ecr:GetDownloadUrlForLayer"

]

}
]
}
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"Sid": "CrossAccountEcrRepoPolicy",
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"Effect": "Allow",

"Action": ["ecr:BatchCheckLayerAvailability", "ecr:BatchGetImage",
"ecr:GetDownloadUrlForLayer"],

"Resource": "arn:aws:ecr:us-west-2:444455556666:repository/samtools"
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"Version": "2012-10-17",
"Statement": [
{
"Sid": "OmicsAccessPrincipal"”,
"Effect": "Allow",
"Principal": {
"Service": "omics.amazonaws.com"
}I
"Action": [
"ecr:GetDownloadUrlForLayer",
"ecr:BatchGetImage",
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"ecr:BatchCheckLayexrAvailability"
1,

"Resource": "*",
"Condition": {
"StringEquals": {
"aws:SourceArn'": "arn:aws:omics:us-
east-1:111122223333:workflow/1234567"

}
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"Version": "2012-10-17",
"Statement": [
{
"Sid": "OmicsAccessPrincipal”,
"Effect": "Allow",
"Principal": {
"Service": "omics.amazonaws.com"
}I
"Action": [
"ecr:GetDownloadUrlForLayer",
"ecxr:BatchGetImage",
"ecr:BatchCheckLayerAvailability"
]I
"Resource": "*",
"Condition": {
"StringEquals": {
"aws :SourceAccount": "111122223333"
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JSON

{
"Version": "2012-10-17",
"Statement": [
{
"Sid": "OmicsAccessPrincipal”,

"Effect": "Allow",

"Principal": {
"Sexvice": "omics.amazonaws.com"

},

"Action": [
"ecr:GetDownloadUrlForLayer",
"ecr:BatchGetImage",
"ecr:BatchCheckLayexrAvailability"

]I

"Resource": "*",

"Condition": {

"StringNotEquals": {

"aws :SourceAccount": "111122223333"
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https://console.aws.amazon.com/lakeformation/home#default-permission-settings
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JSON
{
"Version": "2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"omics:*"
1,
"Resource": "*"
},
{
"Effect": "Allow",
"Action": [
"ram:AcceptResourceShareInvitation"”,
"ram:GetResourceShareInvitations"
1,
"Resource": "*"
}
]
}
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https://docs.aws.amazon.com/AmazonS3/latest/userguide/using-presigned-url.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/using-presigned-url.html#PresignedUrlUploadObject-LimitCapabilities
https://docs.aws.amazon.com/AmazonS3/latest/userguide/using-presigned-url.html#PresignedUrlUploadObject-LimitCapabilities
https://docs.aws.amazon.com/IAM/latest/UserGuide/reference_policies_elements.html
https://docs.aws.amazon.com/service-authorization/latest/reference/list_amazons3.html#amazons3-policy-keys
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AHA HELAE HHE [ HealthOmics= CIOIH ME L AfKHS| R E 0] S3:GetObject,
S3GetObjectTagging S3GetObjectTaggingS3:ListBucketlt ZH2 A|HA K{EHAO| HMA 758 2E

=3
Zix|ofl CHer HetE Fo{steE 7|2 S3 AMA HHS ddFfLIC 7|8 dd &2 o3 24 &Lt

JSON

{
"Version": "2012-10-17",
"Statement":
[
{
"Effect": "Allow",
"Principal":
{
"AWS": "arn:aws:iam::111111111111:root"
},
"Action":
[
"s3:GetObject",
"s3:GetObjectTagging"
]I
"Resource": "arn:aws:s3:us-

west-2:222222222222:accesspoint/111111111111-1234567890/object/111111111111/
sequenceStore/1234567890/*"

}I
{
"Effect": "Allow",
"Principal":
{
"AWS": "arn:aws:iam::111111111111:root"
}I
"Action": "s3:ListBucket",
"Resource": "arn:aws:s3:us-

west-2:222222222222:accesspoint/111111111111-1234567890/111111111111/
sequenceStore/1234567890/*"

}
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N2 HH ALSAF XIF

S3 HAM[A HEHO| Hlo] /2 S3 MM AT S EIX| b&LICH 7|E HRO| U1 s3 HMHAE K| 7H{3H
OF 3= A< deleteS3AccessPolicyE AFE35t0{ ZE HMAE AN7HELICH.

S0 Cist MEtE F7Het AL CHE A-ol HMA HEHS F045t2{T PutS3AccessPolicy APIE
AE35to WS AUCIO|EE = UGLICH HH HHO|EE A|FHA KHEALAS HFA E= X|HE &Y

Amazon S3 APISE AL&304 A AL EE= IAM EoF TR H HMAE 5{85t2{T S3 MAM[A Z=H 9|
3t Q|0 IAM KA S AAd5tod H ot = |0l 947350 M| A -‘nL-Ic»Fc> 2 o4alof & L|Ct. Amazon S3
AP| A E & 9% E M2 AMHAXEL FE EE 7| ME 20 MEE = A& LTt 17|
ME fZE0MHE HFAE S £ ME == X ID THEO| CHEF 2|44 EfT EE{E AFS5to{ T
gt ANt J%L-IEF.

AMBA AE0{7} T2 ZE|Y F|(CMK)E A8 5HE B Eo = 55310 KMS 7|18 AH8E et
= Qoo ghLct. REMIBH LI 2 AWS Key Management Service 7H&t XF QLA o] W &} 74| & KMS H
MAE XML,

CtS oA MHE ALS KA AlBHA K L0 CHEE HMA HEtS FoiFLICH F7t ZH EE 2laA

7Idh TEIE AL 3t0] UNAE OIM ZHE 4 gL

JSON
{
"Version": "2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Principal": {
"AWS": "arn:aws:iam::111111111111:xro00t"
3},
"Action":
[
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https://docs.aws.amazon.com/kms/latest/developerguide/key-policy-modifying-external-accounts.html
https://docs.aws.amazon.com/kms/latest/developerguide/key-policy-modifying-external-accounts.html
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"s3:GetObject",
"s3:GetObjectTagging"

1,

"Resource": "arn:aws:s3:us-
west-2:222222222222:accesspoint/111111111111-1234567890/0object/111111111111/
sequenceStore/1234567890/*",

"Condition": {

"StringEquals": {
"s3:ExistingObjectTag/omics:readSetStatus": "ACTIVE"

"Effect": "Allow",
"Principal": {

"AWS": "arn:aws:iam::111111111111:root"
},
"Action": "s3:ListBucket",
"Resource": "arn:aws:s3:us-

west-2:222222222222:accesspoint/111111111111-1234567890",

"Condition": {

"StringlLike": {

"s3:prefix": "111111111111/sequenceStore/1234567890/*"

Ef 2 7|2 HA|A Ko

Ef 7|8 HAMA K018 AL 52T HA] A[HA AE0{E YC|O|ESto{ AAEE E 7|§ T utsHor
FLICE O] FE2 AlEA AE0{ ¥ £ = HH0|E Sof dHEELICH eja27 MutE[HEl D =S

M85t MEtE O F7HE = U&LICH MEH2 S3 HMA HA EE= |AM HAof B x[" = A& LCH
Cle e AJXIst B 7| S3 QHA|A =M 0| of| lL|C}.

— O 1

"Sid": "tagRestrictedGets",
"Effect": "Allow",
"Principal":

{

"AWS": "arn:aws:iam::<target_restricted_account_id>:root"
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1,
"Action":
[
"s3:GetObject",
"s3:GetObjectTagging"
1,

"Resource": "arn:aws:s3:us-west-2:222222222222:accesspoint/111111111111-1234567890/
object/111111111111/sequenceStore/1234567890/*",
"Condition":
{
"StringEquals":
{
"s3:ExistingObjectTag/tagKeyl": "tagValuel",
"s3:ExistingObjectTag/tagKey2": "tagValue2"

3
}
3
Mgt ol ]
AILIEIQ: HIOIE ARAIT ALSRLS| MBI CIOIE CHR2E 7158 MEHE £ s 37 44,

O| AlLtEI20ME CIOIE AR AHAE #111111111111) 7} CIO|E{ AEO0{E &
AQRHE AT (A #999999999999)2 E & 5t0{ 2|t EFA A}ergr |:+|o
O|E #Elo] Y22 TIO|E &R XteE F7IMo =2 FHIIA HIOE M3 REE gr&LCh. S
2let7| @lal HIO|E ARAtE HAM EE2 s4E M Y CIREE HMAE XMEH5tDT 23 2F A
of k2t Ci[O|E & AfAELICE.

>

Ol2{8t L7 ME S SF5t7| 2l HIOIE £/ K= ARA MEAE HHS D 4 7| MEE H
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#ELICH updateSequenceStore.
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K

(everyonelListAll): 2 &
ListBucket &S &g

JSON

"Version": "2012-10-17",
"Statement":

[

"Sid": "restrictedGetWithdrawal",
"Effect": "Allow",
"Principal":
{
"AWS":
},
"Action":
[
"s3:GetObject",
"s3:GetObjectTagging"
]I

"Resource'": "arn:aws:s3:us-

1(restrictedGetWithdrawal): 74| 9999999999992 A 3|El ZHX|E ZHAHE
SAR A 1111111111112 H3|E A E

37 A™E 111111111111 2 9999999999992

-

MA| 2= AR A

"arn:aws:iam: :999999999999:root"

west-2:222222222222:accesspoint/111111111111-1234567890/0bject/111111111111/

sequenceStore/1234567890/*",

"Condition":
{
"StringNotEquals":
{
"s3:ExistingObjectTag/status":
}
}
},
{
"Sid": "ownerGetAll",
"Effect": "Allow",
"Principal":
{
"AWS": "arn:aws:iam::111111111111:

"withdrawn"

root"
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3},
"Action":

[

"s3:GetObject",
"s3:GetObjectTagging"
]I
"Resource": "arn:aws:s3:us-
west-2:222222222222:accesspoint/111111111111-1234567890/object/111111111111/
sequenceStore/1234567890/*",
"Condition":
{
"StringEquals":
{
"s3:ExistingObjectTag/omics:readSetStatus": "ACTIVE"

"Sid": "everyoneListAll",
"Effect": "Allow",
"Principal":
{
"AWS": [
"arn:aws:iam::111111111111:root",
"arn:aws:iam: :999999999999:root"

},
"Action": "s3:ListBucket",
"Resource": "arn:aws:s3:us-
west-2:222222222222:accesspoint/111111111111-1234567890",

"Condition":
{

"StringlLike":

{

"s3:prefix": "111111111111/sequenceStore/1234567890/*"
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https://aws.amazon.com/compliance/shared-responsibility-model/
https://aws.amazon.com/compliance/programs/
https://aws.amazon.com/compliance/programs/
https://aws.amazon.com/compliance/services-in-scope/
https://aws.amazon.com/compliance/services-in-scope/
https://aws.amazon.com/compliance/shared-responsibility-model/
https://aws.amazon.com/compliance/data-privacy-faq/
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https://aws.amazon.com/blogs/security/the-aws-shared-responsibility-model-and-gdpr/
https://docs.aws.amazon.com/awscloudtrail/latest/userguide/cloudtrail-trails.html
https://docs.aws.amazon.com/awscloudtrail/latest/userguide/cloudtrail-trails.html
https://aws.amazon.com/compliance/fips/
https://aws.amazon.com/compliance/fips/
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https://docs.AWS.amazon.com/kms/latest/developerguide/overview.html
https://docs.aws.amazon.com/kms/latest/developerguide/control-access.html
https://docs.AWS.amazon.com/lake-formation/latest/dg/register-encrypted.html
https://docs.AWS.amazon.com/lake-formation/latest/dg/access-control-underlying-data.html
https://docs.AWS.amazon.com/lake-formation/latest/dg/access-control-underlying-data.html

AWS HealthOmics INT=IY A To] =]

A0l CHEt 28 23 = A8 30| FIHE[X[ AWS &
=

HE[X| pE&LICH XEA

ok
L
oo
ro
>
=
wn
el
ju]
0ok
N
m
rio
mjo
ik

oz g2l 7|

7
250 F H 55 HASS FIIE = U E K|HELICH AFHEXH7F o] =35 AESE 25| Ao
g Ao Z O3 42 g s"8E = UsLICH.

« 7| EA IAM HA 8 HE 2o MY A K| 22|

. 7| 24535 A2 A

o 7| H3 23| gl H|gh g3t

e Ej1 F7}

CloudTrail2 A& 3104 HealthOmics7t AF&XHE CHAISHO{0| ELiE @EE FHE =& AWS KMS
&LICH F7F AWS KMS 20| 2 MEFLICH REAISH LIE2 1 223 7|12 & ESHMIL.

7 gelE 7| 4

AWS Management Console .= AWS KMS APIs.

MofghLict 2E 1 2El™ Z|ols 718 A8E +
.l

Kl

N
'

o

HealthOmics Analytics ZIAA QL &7 T2 2| 7|2 AI85ltdH & Eot FH|7F 7| HAHol| M
kms:CreateGrant 2212 &al|oF & LICt. O|& Sl A|ARI2 FAS EE2 ALE35t0{ X[HE KMS 7|
of CHEh HMAE FMofst= 2 Z2I1™ Z|of CHEt HE £0{8 e = U&LICt o] Z|1= AFEXto|

Hl HealthOmicsOl| 228t kms:grant 2 40| CHEF HAM[A THEHES 20T LICH RIM|EH LI =2 TS £04

ANEE2 HESMLR.

HealthOmics 24M0| A2 & Hot FR|of CHal| CHS API 24 5{ &3l oF &hL|Ct.

MEE Clole =3 E{Z latest 267


https://docs.AWS.amazon.com/kms/latest/developerguide/concepts.html#AWS-owned-cmk
https://docs.AWS.amazon.com/kms/latest/developerguide/concepts.html#customer-cmk
https://docs.AWS.amazon.com/kms/latest/developerguide/create-keys.html#create-symmetric-cmk
https://docs.AWS.amazon.com/kms/latest/developerguide/control-access-overview.html#managing-access
https://docs.AWS.amazon.com/kms/latest/APIReference/API_CreateGrant.html
https://docs.AWS.amazon.com/kms/latest/developerguide/grants.html#terms-grant-operations
https://docs.AWS.amazon.com/kms/latest/developerguide/grants.html
https://docs.AWS.amazon.com/kms/latest/developerguide/grants.html
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HealthOmics AEZ|X|2] 2 MH|A EOoF FTA|o| 7| MRS C}2 AP| 2Hed2 5|35l ofF &HL|C}.

« kms:DescribeKey= 7|8 AE5te Ol et 14 22l 7| ME HEE M3 LIt o|d2 BE
ol 2ot

« kms:GenerateDataKey= ZE A 7| o CHaH KT 2AAE 3t 2 |
|—|EP EEHO| 2t d2 MHIATL EEATL 7|8 MEE = U= HAMA HEHO| JeX| AEst= Ol A

x|
A 2eld 7| ME HEE MSELICH

T AR —T,—_I [

« kms:Decrypt= &S 3HE 2lAA0] CHEF o17| EE= A =Fdof CHEt HMAE MBS T LICEH
Ct= M= MH[A 2ot A7 02 22| 7|18 AFE5t0 & 2 8HEl HealthOmics A|HA EE= & X
MEALAE H-85tD 435 288 = UL E 5185t= WM MAHS HoiE LIt

JSON

{
"Version": "2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Principal": {
"Service": "omics.amazonaws.com"

},
"Action": [
"kms :Decrypt",
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"kms :DescribeKey",

"kms :Encrypt",

"kms : GenerateDataKey*"
1,

"Resource": "*"

}

CHE oXl= Clo|E] 2E0{7} Amazon S3 HHZ!0| A CIOIEE S & + Ule HetE ddste HHMES
HoiFLICH

JSON

"Version": "2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"omics:GetReference",
"omics:GetReferenceMetadata"
]I
"Resource": [
"arn:AWS:omics:{{region}}:{{accountlId}}:referenceStore/*"

"Effect": "Allow",

"Action": [
"s3:GetObject"

]I

"Resource": [
"arn:AWS:s3:::[[s3path]]/*"

"Effect": "Allow",
"Action": [

"kms :Decrypt"
]I
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"Resource": [
"arn:AWS:kms: {{region}}:{111122223333} :key/{{key_id}}"
1,
"Condition": {
"StringEquals": {
"kms:ViaService": [
"s3.{{xregion}}.amazonAWS.com"

1

7|& At&3tod AWS KMS 2327} Lot & O|O|E AE 019 Z2 E|AAE WEY W=
7| H23}F IAM AL RF 2= g0l CHE IAM HA R Fof et #Heto| /&Lt

kms:ViaService =71 7|E AF& 304 KMS 7| AH& & HealthOmics.

7| Z=Hof| CHEF RFMIEH LHE 2 AWS Key Management Service 7HEf A} OFLHA{ Q| IAM &2 2 M52 &
ZEtMI2.

=S|

- EAAPI HE

« AEZ|X| API Het

« HealthOmics7t AWS KMS0i| M &t &

« AWS HealthOmicsol CHEF &S5t 7| ZLIEHE

24 AP HEt

HealthOmics 2449| 2 AE0{E M H5l= IAM AL X EE= A& 0 kms:CreateGrant,
v

kms:GenerateDataKey, kms:Decrypt & kms:DescribeKey &1t Z Q 8 HealthOmics T 80| Ql040F
ot

A EE[X| APl HEt

HealthOmics AEZ|X| APIsC| 22 C}2 API 22 & 35t= IAM AFRAF EE= dgtof= LIQEEl HEt
o| Z%L|Ct.
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CreateReferenceStore, CreateSequenceStore

AEO{E MMH35lE{™ IAM ZE K01 Al kms : DescribekKey ™t 5t
HealthOmics T &t0| lo{oF & LIC}. HealthOmics MHIA 2ot FHEE
Ekms:GenerateDataKeyWithoutPlaintextdt0od CO|E{ 2= ! HA|A0f CHEF HMHA HAS

HALE e

ok

StartReadSetImportJob, StartReferencelmportJob

HIOIE 7tX 27| S AlEH5tE{T™ IAM S E X0 H 7t 7|E 918 AE0{2| KMS Z|0f CHEt
kms:Decrypt & kms:GenerateDataKey T8t 7tX{2 ZHA|7} L &= Amazon S3 HZ!0f
CHEF kms :Decrypt TEHO| Ql0{oF B LIC} EBF S &0 MEE d&holl= 7HK2 A7 =& E
Amazon S3 HHZ!0f| CHEt kms :Decrypt TeHO| {0{0F B LICt IAM EE X0 H = sHE L& S %
dofl MEE = U= HEtT Uo{of gLct

T AR - L= L AA

CreateMultipartReadSetUpload, UploadReadSetPart, CompleteMultipartReadSetUpload

HE|IE YECE 2tE5t2{H IAM S EX0|/ HE|THE JECE Y, H=2C I &2 57|

kms:GenerateDataKey ?|8+ kms:Decrypt L7} QJo{of &fL|C}

StartReadSetExportJob

ClolEf LHELHZ| ZHd g AlZb6tEdT IAM EE Kol H AE 012 KMS 7|7} Lol LHEH & Q!

£ kms:Decrypt ®8tkms:GenerateDatakKeylt ZHX|E £ 4I5H= Amazon S3 H{Z!of| CH$t
kms :Decrypt T8O Qlofof EL|Ct ESt &0l MEE A&ols AXE =415 Amazon S3
E{Zlof|l CHEt kms:Decrypt #et0| {0{0k & LICH IAM ZEXI0|H = sHE &S 2ol MF e
£ Qe et Qlofof §Lc.

for [0

StartReadsetActivationJob
7l ME M3l 2ted2 AlIEHste{H™ IAM S ZE X0l H| Z4A| ol CHEF kms :Decrypt &
kms :GenerateDataKey T&+0| 2J0{ofF & L|C}.

GetReference, GetReadSet

AE0{0M A E {224 IAM ZE XAl ZHA|ofl CHE kms :Decrypt T8HO| QJo{of & LICE
217| M E S3 GetObject
Amazon S3 GetObject APIE Al&3t0{ AE0{0| M ZHA|E 2{22{TH IAM SEXHof| A Z4A|of CH
A
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rir

HealthOmics7} AWS KMSO{|A{ M8t H0{E Al

HealthOmics Analyticsol A 17 22| KMS 7|1& At&stedH HEt £ 047t ERFLICH HealthOmics
QI Z 20l HEH Hod7t ER K| S HLE AL E|X| 8t &LICH HealthOmics StorageE AfH|A E ot
FAOIM 2 12 2ElHE 7|8 ASSHER HE R0iE ASSHX| DHUAIR. D HE¥ 7|2 253
El B MY AE MM 5HH HealthOmics 2442 CreateGrant 2 €2 AWS KMSO| &350 AHEXHE

CHAISt0f TSt £ 0{E MAEHLICH AWS KMS2| #HEH 204 HealthOmicsoll 124 7| 0] KMS 7|0
CHet HAlA HEhe 2oiste ol AFSELICH

uil

HealthOmics 2410| At&XIE CHAISH0] Md5t= ™
x| t&LIc A-EHlM AWS KMS 7|E AL 8 £ M'
E| A5 7HLE AHR S X|5HH HealthOmics=0| Cl|O|E{0f| HM|ASHHLE, T|O|Ef AE0{0 FEAI= M 2|4
AE 2433567, CIOIEHE 7HX{2 [ =& < gi&LICh.

FEO{E FASHHLE AIE SK[sle W2 HE
™5t S HealthOmicsoll 045t M8t F0iE

HealthOmicsoll CHEH 48t 2048 $|43174Lt AHS SXISHE HZ ALZ 0| HA| MSELICH AMA H
B2 F|A52{R Wit R4S FAstE Tl CIOIE AE018 AKIsHE 20| F&LICH ClOIE AE0f
& MRS HealthOmics= AL RHE CHAISHOY M3 048 AL B XIBHLIC

AWS HealthOmicso| CHE &5 35} 7| ZLIE&

|E AL& e 7t AL8XHE CH A8t AWS KMS 0off AWS
FXE £ Ql&LICH CloudTrail 12| 21 52 userAgent ZE0]|
E Al50{ HealthOmics 2| R &g B 57 T2 & LICH userAgent

CloudTrail2 Al&3dlo{ 1
HealthOmics ELH=E 2%
HealthOmics.amazonAW

: &
r
b
o‘}k
\J

@
O
(@)
3
fjo

CIS oMl 12 & 2l™ 7|12 &3 3HE C|O|E{ol] HMASHZ| 28l HealthOmicsOlAM £ &8 AWS
KMS Zdg 2 LIE{RI5H7| I8t CreateGrant, GenerateDataKey, Decrypt 2! DescribeKeyd| CH 8t
CloudTrail O|HIEQIL|C}.

CH2 2 CreateGrantE A& 3104 HealthOmics Analytics7F 24 XM[& KMS 7]0f U A|A 5} 0]
HealthOmics7t sHE KMS 7|& AtE5t01 MEE ZE T O|O|EE ¢E5e = UEE 585t Y
T 2o{EFLct.

[l

K| Het 2o{E MAE ZIQ &= Q& LICt HealthOmicse= AWS KMSO| CreateGrant 32 745404
AMEXHE CHAISHO] HE F0{E MAMEHLICE o HEt £0{ AWS KMS = HealthOmics0l| 124 7% 9|
AWS KMS 7|0d| CHEt HM|A HEHS 2 045H= Ol AFEELICE.

=

"eventVersion": "1.08",
"userIdentity": {
"type": "AssumedRole",
"principalId": "xx:test",

MEE Clole &=35t 7 latest 272


https://docs.AWS.amazon.com/kms/latest/developerguide/grants.html
https://docs.AWS.amazon.com/kms/latest/APIReference/API_CreateGrant.html

AWS HealthOmics

"arn": "arn:AWS:sts::555555555555: assumed-role/user-admin/test",
"accountId": "xx'",
"accessKeyId": "xxx",
"sessionContext": {
"sessionIssuer": {
"type": "Role",
"principalId": "xxxx",
"arn": "arn:AWS:iam::555555555555:: role/user-admin",
"accountId": "555555555555",
"userName": "user-admin"
},
"webIdFederationData": {3},
"attributes": {
"creationDate": "2022-11-11T0Q1:36:17Z",
"mfaAuthenticated": "false"

}

},

"invokedBy": "apigateway.amazonAWS.com"
},
"eventTime": "2022-11-11T02:34:41Z",
"eventSource": "kms.amazonAWS.com",
"eventName": "CreateGrant",
"AWSRegion": "us-west-2",
"sourceIPAddress": "apigateway.amazonAWS.com",
"userAgent": "apigateway.amazonAWS.com",
"requestParameters": {

"granteePrincipal": "AWS Internal",

"keyId": "arn:AWS:kms:us-west-2:555555555555:key/a6e87d77-cc3e-4a98-a354-

e4c275d775ef",

"operations": [
"CreateGrant",
"RetireGrant",
"Decrypt",
"GenerateDataKey"

iy

"responseElements": {

"grantId": "4869b81e@eldb234342842af9f5531d692a76edaff03e94f4645d493T4620ed7",

"keyId": "arn:AWS:kms:us-west-2:245126421963:key/xx-cc3e-4a98-a354-

e4c275d775ef"
},
"requestID": "d31d23d6-b6ce-41b3-bbca-6e@757f7c59a",
"eventID": "3a746636-20ef-426b-861f-e77efc56e23c",
"readOnly": false,
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"resources": [

{
"accountId": "245126421963",
"type": "AWS::KMS::Key",
"ARN": "arn:AWS:kms:us-west-2:245126421963:key/xx-cc3e-4a98-a354-
e4c275d775ef"
}

1,

"eventType": "AWSApiCall",
"managementEvent": true,
"recipientAccountId": "245126421963",
"eventCategory": "Management"

CtZ ol XMl A= GenerateDataKeyE AF&5t0 ALEAL7L CIO|EHE XME 67| Hol| & 5 3tste=

e HerE A= st Y S Eo{ELICh

jnl
1]
FO

"eventVersion": "1.08",
"userIdentity": {
"type": "AssumedRole",
"principalId": "EXAMPLEUSER",
"arn": "arn:AWS:sts::111122223333:assumed-role/Sampleuser@l",
"accountId": "111122223333",
"accessKeyId": "EXAMPLEKEYID",
"sessionContext": {
"sessionIssuer": {
"type": "Role",
"principalId": "EXAMPLEROLE",
"arn": "arn:AWS:iam::111122223333:r0le/Sampleuser@l"”,
"accountId": "111122223333",
"userName": "Sampleuser@l"
b
"webIdFederationData": {3},
"attributes": {
"creationDate": "2021-06-30T21:17:06Z",
"mfaAuthenticated": "false"

}I

"invokedBy": "omics.amazonAWS.com"

},
"eventTime": "2021-06-30T21:17:37Z",
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"eventSource": "kms.amazonAWS.com",
"eventName": "GenerateDataKey",
"AWSRegion": "us-east-1",
"sourceIPAddress": "omics.amazonAWS.com",
"userAgent": "omics.amazonAWS.com",

"requestParameters": {
"keySpec": "AES_256",
"keyId": "arn:AWS:kms:us-east-1:111122223333:key/EXAMPLE_KEY_ARN"
},
"responseElements": null,
"requestID": "EXAMPLE_ID_01",
"eventID": "EXAMPLE_ID_@2",
"readOnly": true,
"resources": [

{

"accountId": "111122223333",

"type": "AWS::KMS::Key",

"ARN": "arn:AWS:kms:us-east-1:111122223333:key/EXAMPLE_KEY_ARN"
}

1,
"eventType": "AWSApiCall",

"managementEvent": true,
"recipientAccountId": "111122223333",
"eventCategory": "Management"

AEM| G| LotE 7|
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{

"Version": "2012-10-17",
"Statement": [
{
"Effect": "Deny",
"Action": [
"omics:*"
]I
"Resource": [
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"Condition": {
"Null": {
"aws:RequestTag/MyCustomTag": "txrue"
}
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{
"Version": "2012-10-17",
"Statement": [
{
"Sid": "ViewOwnUserInfo",
"Effect": "Allow",
"Action": [
"iam:GetUserPolicy",
"iam:ListGroupsForUser",
"iam:ListAttachedUserPolicies",
"iam:ListUserPolicies",
"iam:GetUser"
1,
"Resource": ["arn:aws:iam::*:user/${aws:usernamel}"]
.
{
"Sid": "NavigateInConsole",
"Effect": "Allow",
"Action": [
"iam:GetGroupPolicy",
"iam:GetPolicyVersion",
"iam:GetPolicy",
"iam:ListAttachedGroupPolicies",
"iam:ListGroupPolicies",
"ijam:ListPolicyVersions",
"iam:ListPolicies",
A B5H 7[et =3 of x| 7 latest 291



AWS HealthOmics INT=IY A To] =]

"iam:ListUsers"

1,

"Resource": "*"
}
]
}
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PutObject

GetObject

ListBucket
AbortMultipartUpload
ListMultipartUploadParts

JSON

{
"Version": "2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"omics:*"
1,
"Resource": "*"
},

{
"Effect": "Allow",

"Action": [
"ram:AcceptResourceShareInvitation"”,
"ram:GetResourceShareInvitations"

1,

"Resource": "*",

"Condition": {

"StringEquals": {

"aws:CalledVialast": "omics.amazonaws.com"
}
}
}I
{
"Effect": "Allow",
"Action": "iam:PassRole",
"Resource": "*",

"Condition": {
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"StringEquals": {

"iam:PassedToService": "omics.amazonaws.com"
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AWSOmicsReadOnlyAccess B2 428 £ U&LICEH

JSON
{
"Version": "2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"omics:Get*",
"omics:List*"
1,
"Resource": "*"
}
]
}
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"eventVersion": "1.08",
"userIdentity": {
"type": "AssumedRole",
"principalId": "AROAIU53LOGOMTOPXXNPG:username",
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arn": "arn:aws:sts::account:assumed-role/admin/username",
"accountId": "account-id",
"accessKeyId": "accessKeyId",

"sessionContext": {
"sessionIssuer": {
Iltypell: IIROleIl’
"principalId": "AROAIU53LOGOMTOPXXNPG",

"arn": "arn:aws:iam::account:role/admin",
"accountId": "account",
"userName": "admin"

iy
"webIdFederationData": {3},

"attributes": {
"creationDate": "2022-07-23T18:26:09Z2",
"mfaAuthenticated": "false"

}
}
I
"eventTime": "2022-07-23T18:46:427",
"eventSource": "omics.amazonaws.com",
"eventName": "CreateWorkflow",
"awsRegion": "us-west-2",

"sourceIPAddress": "205.251.233.176",
"userAgent": "aws-cli/1.22.45 Python/3.9.13 Darwin/20.6.0 botocore/1.23.45",
"requestParameters": {
"name": "parameter_name",
"definitionZip": "czM6Ly93b3JrZmxvd2R1ZiloZWxsby9kZWZpbml@aWOuLnppcA==",
"requestId": "d788a73c-b81b-45fb-a8a6-d8bb4449ec8a
},
"responseElements": {
"id": "1002571",
"arn": "arn:aws:omics:us-west-2:555555555555:instance/i-b188560f ",
"status": "CREATING",
"tags": {

"resourceArn": "arn:aws:omics:us-west-2:083685709690:workflow/1002571"

},

"requestID": "842d731d-f264-4b08-a2c9-2f7d45eleaa3",
"eventID": "76872ca2-f208-4193-807d-7dd7ea34e6b2",
"readOnly": false,

"eventType": "AwsApiCall",

"managementEvent": true,

"recipientAccountId": "083685709690",
"eventCategory": "Management"
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{

"version":"Q",

"id":"c0e540f4-df38-b986-86c1-3e3730f971fe",

"detail-type":"Run Status Change",

"source":"aws.omics",

"account":"123456789012",

"time":"2022-10-20T22:07:352Z",

"region":"us-west-2",

"resources":[
"arn:aws:omics:us-west-2:123456789012:run/2101313"

1,

"detail":({
"omicsVersion":"1.0.0",
"arn":"arn:aws:omics:us-west-2:123456789012:run/2101313",
"status":"COMPLETED",
"uuid":"153893cd-097a-40ec-aec7-838a97cd2b21",
"runId": "1234567",
"runName": "run name",
"runOutputUri": "s3://amzn-s3-demo-bucket/run-output/2101313",
"workflowId": "1234567",
"workflowName": "workflow name"

}

}
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"version": "Q",
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"id": "718d6817-c868-26d3-8ef@-0dc9b2ac73f4",
"detail-type": "Task Status Change",
"source": "aws.omics",
"account": "123456789012",
"time": "2024-10-30T09:05:447Z",
"region": "us-west-2",
"resources": ["arn:aws:omics:us-west-2:123456789012:task/8888888"],
"detail": {
"omicsVersion": "1.0.0",
"arn": "arn:aws:omics:us-west-2:123456789012:task/8888888",
"status": "COMPLETED",
"runArn": "arn:aws:omics:us-west-2:123456789012:run/2101313",
"runUuid": "153893cd-097a-40ec-aec7-838a97cd2b21",
"runId": "1234567",

"runName": "run name",
"workflowId": "1234567",
"workflowName": "workflow name"

[

OS2 2171 ME e BHE0 CHet o[HE 9| of RILICH.

"version": "0Q",
"id": "64ca@eda-9751-dc55-c4la-1bd50b4fc9b7",
"detail-type": "Read Set Status Change",
"source": "aws.omics",
"account": "123456789012",
"time": "2023-04-04T17:53:06Z",
"region": "us-west-2",
"resources": ["arn:aws:omics:us-west-2:123456789012:sequenceStore/1234567890/
readSet/3456789012"],
"detail": {
"omicsVersion": "1.0.0",
"arn": "arn:aws:omics:us-west-2:123456789012:sequenceStore/1234567890/
readSet/3456789012",
"sequenceStorelId" : "1234567890",
"id": "3456789012",
"status": "PROCESSING_UPLOAD"
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"version": "Q",
"id": "6a7e8feb-b491-4cf7-a9f1-bf3703467718",
"detail-type": "Variant Store Status Change",
"source": "aws.omics",
"account": "123456789012",
"time": "2015-12-22T18:43:487",
"region": "us-east-1",
"resources": ["arn:aws:omics:us-east-1:123456789012:myvariantstore2"],
"detail": {
"omicsVersion": "1.0.0",
"arn": "arn:aws:omics:us-east-1:123456789012:myvariantstore2",
"status": "CREATED",
"storeId": "6710c5f02610",
"storeName": "myvariantstore2"

CHE 2 7t 7] 2F Y of Bl HE0f et o|HIE IL|CH

"version": "Q",

"id": "6a7e8feb-b491-4cf7-a9f1-bf3703467718",

"detail-type": "Variant Import Job Status Change",

"source": "aws.omics",

"account": "123456789012",

"time": "2015-12-22T18:43:48Z",

"region": "us-east-1",

"resources": ["arn:aws:omics:us-east-1:123456789012:my_variant_store/
b64ea9a3-459f-4b68-92c3-3ddb83209fe9"],

"detail": {
"omicsVersion": "1.0.0",
"arn": "arn:aws:omics:us-east-1:123456789012:my_variant_store/

b64ea9a3-459f-4b68-92c3-3ddb83209fe9",
"status": "COMPLETED",
"jobId": "b64ea9a3-459f-4b68-92c3-3ddb83209fe9",
"storeId": "a74869f91e20",
"storeName": "my_variant_store"
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