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CREATE TABLE <DATABASE_NAME>.
sample_name string,
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chrom string,
pos bigint,
ref string,
alt array <string>,
qual double,
filter string,
genotype string,
info map <string, string>,
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PARTITIONED BY (bucket(128,

LOCATION '{URL}/'

TBLPROPERTIES (
'table_type'="'iceberg',
'write_compression'='zstd'

sample_name), chrom)

);
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import boto3

from pyiceberg.
from pyiceberg.
from pyiceberg.
from pyiceberg.
from pyiceberg.
from pyiceberg.
from pyiceberg.types import (

NestedField,

catalog import Catalog, load_catalog
schema import Schema

table import Table
table.sorting import SortOrder,
partitioning import PartitionSpec,
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SortField, SortDirection,
PartitionField
transforms import IdentityTransform, BucketTransform

st Y2 2oiELICH
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StringType,
LongType,
DoubleType,
MapType,
BooleanType,
ListType

def load_s3_tables_catalog(bucket_arn: str) -> Catalog:
session = boto3.session.Session()
region = session.region_name or 'us-east-1'

catalog_config = {
Iltypell: Ilrestll’
"warehouse": bucket_arn,

uri": f"https://s3tables.{region}.amazonaws.com/iceberg",
"rest.sigv4-enabled": "true",
"rest.signing-name": "s3tables",

"rest.signing-region": region

return load_catalog("s3tables", **catalog_config)

def create_namespace(catalog: Catalog, namespace: str) -> None:
try:
catalog.create_namespace(namespace)
print(f"Created namespace: {namespacel}")
except Exception as e:
if "already exists" in str(e):
print(f"Namespace {namespace} already exists.")
else:
raise e

def create_table(catalog: Catalog, namespace: str, table_name: str, schema: Schema,
partition_spec: PartitionSpec = None, sort_order: SortOrder = None) ->
Table:
if catalog.table_exists(f"{namespace}.{table_name}"):
print(f"Table {namespace}.{table_name} already exists.")
return catalog.load_table(f"{namespace}.{table_name}")

create_table_args = {

PythonE At&35t01 El|O|E 4 4(Athena A|2]) 7 latest 9
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"identifier": f"{namespace}.{table_name}",
"schema": schema,
"properties": {"format-version": "2"}

if partition_spec is not None:
create_table_args["partition_spec"] = partition_spec

if sort_order is not None:
create_table_args["sort_order"] = sort_order

table = catalog.create_table(**create_table_args)
print(f"Created table: {namespace}.{table_name}")
return table

def main(bucket_arn: str, namespace: str, table_name: str):
# Schema definition
genomic_variants_schema = Schema(
NestedField(1l, "sample_name", StringType(), required=True),
NestedField(2, "variant_name", StringType(), required=True),
NestedField(3, '"chrom", StringType(), required=True),
NestedField(4, "pos", LongType(), required=True),
NestedField(5, "ref", StringType(), required=True),
NestedField(6, "alt", ListType(element_id=1000, element_type=StringType(),
element_required=True), required=True),
NestedField(7, "qual", DoubleType()),
NestedField(8, "filter", StringType()),
NestedField(9, '"genotype", StringType()),
NestedField(1@, "info", MapType(key_type=StringType(), key_id=1001,
value_type=StringType(), value_id=1002)),
NestedField(11, "attributes", MapType(key_type=StringType(), key_id=2001,
value_type=StringType(), value_id=2002)),
NestedField(12, "is_reference_block", BooleanType()),
identifier_field_ids=[1, 2, 3, 4]

# Partition and sort specifications
partition_spec = PartitionSpec(
PartitionField(source_id=1, field_id=1001, transform=BucketTransform(128),
name="sample_bucket"),
PartitionField(source_id=3, field_id=1002, transform=IdentityTransform(),
name="chrom")

)

PythonE At&35t01 El|O|E 4 4(Athena A|2]) 7 latest 10
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sort_order = SortOrder(
SortField(source_id=3, transform=IdentityTransform(),
direction=SortDirection.ASC, null_order=NullOrder.NULLS_LAST),
SortField(source_id=4, transform=IdentityTransform(),
direction=SortDirection.ASC, null_order=NullOrder.NULLS_LAST)

)

# Connect to catalog and create table

catalog = load_s3_tables_catalog(bucket_arn)

create_namespace(catalog, namespace)

table = create_table(catalog, namespace, table_name, genomic_variants_schema,

partition_spec, sort_order)

return table

if __name__ == "__main__":
bucket_arn = 'arn:aws:s3tables:<REGION>:<ACCOUNT_ID>:bucket/<TABLE_BUCKET_NAME'
namespace = "variant_db"
table_name = "genomic_variants"

main(bucket_arn, namespace, table_name)

Python2 ALE3t04 Ef|0|& d(Athena A 2J) 7 latest 11
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FHM o MHE HealthOmicsOll M At S & U= ZIE{of CHa A efL|Ct

=X

. Git 7|8t 2|Z X|E 2|2} HealthOmics KT EZ E%

+ HealthOmics2| HIEZ Ho| u}

« HealthOmics 2 Z=2 ulzto|E el Z3! ol

- ZZlo[! /I3 228 ZH|0|L] o|O|X|

« HealthOmics &3 Z 2 README I} &

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

« HealthOmics2| KT E=Z 2IF

+ HealthOmics I EZ =

olgZz MA 7 latest 18


https://docs.aws.amazon.com/amazonq/latest/qdeveloper-ug/what-is.html
https://github.com/aws-samples/aws-healthomics-tutorials/tree/main/generative-ai
https://github.com/aws-samples/aws-healthomics-tutorials/tree/main/generative-ai
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Git 7|8t 2| Z X|E 2|2} HealthOmics ¥ EZE= E¢

PIAER(EE HIEE HH)E Mg | 3 E=Z, A & 2 Hof cHer HEE X[Hste FIE=E
HolE ME&LICH HealthOmicsE YIEZZ HO|E zip ot7}0|E(2Z EE= Amazon S3 HZ!of| 4%

&) E= X|HE[= Git 718 Z|ZX|E 2|0 M AAe = U&LICH

Git 7|8t 2|Z X|E 2|2t HealthOmics S &2 S8l g 7Is2 AHSE &= U &LCh
- HEZ], Zato|8! L x| #EIE QIAEANM B QFEZ
- Z|ZX|EEe] }ZEZ README T+ 2! miztO|e| HIES S
« GitHub, GitLab 2! Bitbucket Z|Z X|E2|E X|ELIC}.

Git 7|8 SIZX|EEIE ME5IH QIEZEZE Mo| np 2! 24 nlZt0|E ’HIES 1t YS CIREES
1.zip OF7}0|EE MAMst C}S of7l0|E E S30i| AE|0|&SHE 8 EHAE 1|g & Q&Lct o|Z A

otH CHE oKt Z 2 AlLtE|29 a3 E= ol ZhastELIC

1. nf-core®} ZH2 YUEXQI @ E AA QFEZZE ALE5I04 Hh 2 H| AlEFSted 1 & LICH HealthOmics
= GitHub2| nf-core Z|ZX|EE[MM 2 E I EE Ho| I Q3 mieto|e HEX L2 KIS 2
AMSIT ol U2 AHE5toi M I EZEE HMELICH

2. GitHub2| HEZ| I ZZE A2 F0|H LR M UHIOIEE MEE £ A ELICt GitHubel
CIOIEE T EZ HOIE AARE AFBSI0 M HealthOmlcs a;g H{AS 27 AAIEH & 9l
LICH K EE MEX = el T EE = M5 M HIEE HT SofAf MHEHE = J&LICt

3. BElo| 37HEIX| gt = mo|=ztelg &5t JU&LICH ZEE Zeto|8 git Z|ZX|EE(of 22t
5t 0| T EZ HO|E HealthOmics HIAEZZ0]| AFSHELICH B2 8= 3 EZ e = F7|
O|URZ QI EZ HO|E AF UOIO|EFLICH Zeto|8! BElZXIEEIM ol et M HZE
2 HTE &H ddE = JsLct

|

. X|REE= Git 7|8 2|ZX|EE]

. Q| 3L BlEZX|EC|0f CHEt 42

« KA #EE EZX|EE] AMA

- QIF IC BlEXEC|Qt HHE gHE

« T IAM TEF

Git 2|ZX|E2| S& 7 latest 19
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X|HElE Git 7|8 E|ZX|E 2|

HealthOmics= CtZ Git 7|8k SZ Aol CiEF HE2 & =208 2|ZX|EE|E X[HE LI

« GitHub
« GitLab
» Bitbucket

HealthOmics= CtS Git 7|8t SZAtoll CHSH AHA| 2 EIYE EIZX|EEIE RIHELICH
» GitHubEnterpriseServer

» GitLabSelfManaged

HealthOmicsi= GitHub, GitLab Z! Bitbucket0l| CHEF WX} 7H|H 44 AtE 2 X ELICH AWS
Resource Access ManagerE Sdll 3& Tt MMELICE oAM= CodePipeline AHE MEAMO| SR

s xS,

O AL Z|EZX|EZ|of CHEt 42 4

AWS CodeConnectiong At&35t04 I EEE Git 7|8 2| ZX|E2[o HAZAE LICt HealthOmics= Ol
HAAS M85l AA FE Z|ZX|EE|0f HAMAELICH

@ Note

il-central-1 2|70l A= AWS CodeConnections MH|AE A28 £ Qi&LICEH O] 2|1&™e AR
ElZXECM KIEZE EE YT EZ HHS MMSIEE MH|A us-east-12 FAIEHL|C}.

4o CHEr Her Fof

=At2| OAuth 55 & At&Estod S Selaliof BfLICH 214 SEfE AFEsH7| AVAILABLE o &
Ef7} IX| & QIghL|Ct.

Git 2|ZX|E2| S& 7 latest 20


https://docs.aws.amazon.com/codepipeline/latest/userguide/connections-shared.html
https://docs.aws.amazon.com/codepipeline/latest/userguide/connections-shared.html
https://docs.aws.amazon.com/dtconsole/latest/userguide/setting-up-connections.html
https://docs.aws.amazon.com/dtconsole/latest/userguide/connections-create.html

AWS HealthOmics Add a permission2|

ol Ml= E21 H A2 How To Create a AWS HealthOmics Workflows from Content in Git& & &= &t
M.

A 22lg 2l ZX[EE] HAA

GitLab AtA| 2F2|E E|ZX|E 2|0 CHEr HAE HdYsttiH ZAEE dEe mf 22|Rt 7] HAHA E
22 MSELICH =& 4 Hd2 12 HE2 2 Oauthofl AMATL

ﬁ

CHS o Ao M= GitLab AHA| 22|38 2|Z X|E 2ol CHEt @122 AdxdstL|C}.
1. 2[R AFE RIS 7HOl HMA EZof CiEt HMAE MHAEFLICE.

GitLab AHA| 21" 2|ZX|EC|oMH PATE A 5I24H GitLab Docs| 7R HMA EEE & X
SHM| L. GitLab

2. BAE MM

- SSX oA
« SAE URLE adgtL|ct

0174 ol M 017 Mg MetgrLic

a = = (il =

b. JZX REoIM GitLab A&l ZrEl&e ME4EL|CH

c. 9 ME>9174 0|2 2d0i| A O|F0l| MAIEH SAE URLE Q238HLC},

d. GitLab X}A| 2l QAEAN VPCE SHME AMAE = U= BRVPCAHE HEE T
AErLict

e. CH7| &0l 02 rio|EE MEigtL|Ct 22 & GitLab 2Q! H0|X|2 2|C|2MEhL|C}.

0 5t
f. 17—'1 HHMEO| AL O|ET S E 2245t HEt 2o T2 HAE RtFFHL|CEH

EHZ latest 21


https://repost.aws/articles/ARCEN7AjhaRSmteczRoc_QsA/how-to-create-an-aws-healthomics-workflows-from-content-in-git
https://docs.gitlab.com/user/profile/personal_access_tokens/
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g. * & &H5t24™ Authorize AWS Connector for Gitlab Self Managed& EH & LIC}.

ol 3E P|EX|EC|Q BRAEl Stk

Q|f FE Z|EX|EE[2 HealthOmics S8 2| A< ElZX|E2|, Z 2 ZX[E2 It X ZFR
Uo| 2|cH 27|17t UE&LICH KEAMIEH LHE 2 HealthOmics HTE2 174 37| LS XML,

T AM HE

N

X3 5E 7[8H IAM HAof| CtS 2l g FIHELICH

"codeconnections:CreateConnection",
"codeconnections:GetConnection",
"codeconnections:GetHost",
"codeconnections:ListConnections",
"codeconnections:UseConnection"

HealthOmics2| ¥ E= Ho| mt el

TEZE HOIE AIE35I0{ YIZEZ, A I Ao| 2o CHEt HEE X|HELICH I2E2 7HoI
Q101E At&3t0d 5tLt o4 0| mof| KT EZ HolE WEFLICH HealthOmics= WDL, Nextflow &
= CWLE ZMEI Q9 Z2 Xo|E X|AEL

HealthOmics= WDL Y2 &= H2olof CHsf Ct51t 22 MES K| HELICH

« WDL - A& &35t WDL TS XS &L|ct.
« WDL lenient - Cromwell0| A DPOI:LEJIOIHEI QI EZE XMEISIEE MALIUR&LICH T2

Cromwell X|A[21t LS 7 O|&F EXS K|HELICE XFAIEH LI 2 WDL leniento| A 83
HHEt 2 A TSAL.

Zt {3 E 2 Qdo{oi| CHEt RtAIEH LEE 2 of2iel elo{H M| MME FHZHAIL.

I EE HoloM CtEt 22 R HEE XIYELICH

- Language version - |3 E 2 H2[9| o] & H-I’S%!L—IEP.

« Compute and memory - 23 E 29| 2rdof Cist HAFE L HZE 27 AP Lct

* Inputs - HIEZ B0 CHeh =0 X[YLICH REA[EH LI 2 HealthOmics &3 /23 EH3HE &

oA,

« Outputs - 20| M43t =

—

rr
K]
fjo

MEE IRl

S ER Ho|mty EHH latest 22
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» Task resources - ZF 2 40f| Cist HAFE L HZ2E| 27 AP LICH

= L
» Accelerators - M 2{2{|O|E{2} Z 0| Zredof| E2 5t 7|E 2[AA.

=
+ HealthOmics HIEZZ HHo| @F Atgt
» HealthOmics I ZZ 2| odo{of CHEt X K|

X
+ HealthOmics 2Fdoi| CHEF AFE 2 M2 2| @+ AFE

+ HealthOmics HIZZ Xo|o| &9 =24
e HealthOmics T EZ=Z XO|9| EjA T B|AA
« HealthOmics &3 Z2 &o|o| EjA 37 HAlz{3| 0|E]

- WDL QIIEE XMo| ME ME

« Nextflow HIEE Ho| ME HE
« CWLRIER HolME HE

- I EE Holof

HealthOmics HIEZZ Xo| @F Atet

0k
fjo
Of
I
=o|=|
o
o
r
o

HealthOmics KT EZ HO| IlUS2 LIS 27 At

- Eed2 2l29/&3 n2t0|E|, Amazon ECR ZiE|O|L EIZX|E2|, HIZ2| E= CPU 2#E Tt Z2 &
Bt AtE Holatiof gfLct

« |IAM &of EeBt HEto| Qe x| FlF Lt
« I E2E= Amazon S32H Z2 AWS E2|AA 9| Q13 H|O|E{o] HMAE = A&LICEH
- HAERE LR B2 R B EZXIEE MH[20| HMAY + U&LICH

- HIAEE Yool EF S MARLICH Sz ™ U2 £ QIR0 SASIE{H 0| A

2 0 £ Xz HIEZQ SUF 21T Qlofok FLict

« HealthOmics AEZ|X| I3 Z 2 2|242 ACTIVE ArEfodof &FL|C}. HealthOmics= ARCHIVED AMEH
ol g MR o n g IZT 27t AlmELICt Amazon S3 ZiA| 2dof CHEH REAMIEH LIS
MMg AR o}kIIOHeaIthOmlcs SRR

« ZIP O}7}0|EH0f Bt I EZ ™HO| £ &= 'main'O|2le IOo| ZT&E A2 /I EZ 2| main fXIE
A—|EH Al.ol'Oll_lEl._

« 0A| BE: workflow-definition/main-file.wdl

I EZ Hol ot 7 latest 23
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* Amazon S3 £ 2 EEIO|E0AM K2 EZE YHs7| Tol| 2 E2= Ho| ot 5t {3 E
2ot Z2 54| zip ot7to|EE g LICH.

« I EZ0i{M Amazon ECR ZIE||O|LHE Amazon ECR HEt AE S 2/t &3] metD|E 2 Mst=
Jol E&Lch

Z 7} Nextflow 1124 AMES:

* /bin

process my_bin_task {

script:

python3 my_python_script.py

* includeConfig

Nextflow 7|8t 2|3 E 2 Ho|o= mt2t0|E Ho|g FAEI5HHLE ElAA ZE2MAZ MElIsSt= Ol =
20| E|= nextflow.config It 20| Z& & = &LICH 0{2q BZ 0| A Nextflow TtO|Z 2} Q10| 7Het
3 A S X|624dH includeConfig XIAIZE ALE5l0{ 22 FH0f F715H= HealthOmicsE T
12 AL EHLICH o|AME SK|5tE2{H CH2 ZEE A2 3109 HealthOmics0l| A Al8Er o otele
ST E QI Z2E AL

K oX )|.

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

* Reports

HealthOmics= Q! 4

APl &8 X &5}04

S ER Ho|mty EHZH latest 24
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ZJ} CWL 1129 AtE:

» Container image uri interpolation

o
1>
o
Lt

HealthOmicsE At-& 32 DockerRequirement2| dockerPull &40 2I2+21 Javascript
£ &L oAl

requirements:
DockerRequirement:
dockerPull: "$(inputs.container_image)"

O|= 7| 5t Z4Ef|o|LA O|0|X| URIs I EZ 2| =] tZt0|EE X|™HE = U&LICH

» Javascript expressions

Javascript E$4412 strict mode HHE &4 5HoF &LICH

« Operation process

HealthOmics= CWL Zd T2 M|AE X|5HK| et&L|CH

HealthOmics ¥ZE2 Zo| ¢do40i CHEF HA X[ &

HealthOmics= Nextflow, WDL EE= CWLE &M E 3 E2 Ho| 2 X|HE LIt CHS MMl A
= 0|24t edo{oi| CHEt HealthOmics B X|Hdof| CHet HE & N3 ErL|ct.

ZA

« WDL HA x|

« CWL HH x|

« Nextflow & x| &

WDL H# X[#

-

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

2 E WDL 2AM0=
of CHer RhAlIEH LHE

=

L
k=1
[

WDL At EHHZ 1.0 2 1.12 Directory 82 X|otX| A &LICt =2 £= £3{0i| Directory
He AB32d™ ol 3 Hmll Edevelopmentold HAE 2 A™ELICH

S ER Ho|mty EHH latest 25


https://github.com/openwdl/wdl/blob/wdl-1.1/SPEC.md#versioning
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version development # first line of .wdl file
. remainder of the file ...

CWL HH™ x|
HealthOmics= CWL 2104 %1 1.0, 1.1 & 1.2E X|&&L|C}.

CWL 1222 Ho| tUofA 2o HEE XIEE = U&LICH CWLO| CHEF XEA[EH LIE2 CWL AFE

MEME FESML.
Nextflow H{& x| &

HealthOmics= M| 7+ X| Nextflow 2+ HHEE X[ ELICH Nextflows & O Z 67HE0otCt oF &0l
S 2 2|AFLICH HealthOmics= & 'K ZE|AE X|§5HK] oV‘I_I Ct.

HealthOmics= 2 HHHO|M & 2|AE 7|5 & X|HSHXRIE 0|2 B7| 7|s2 R|5HK| et &L|Ct.

HealthOmics= CH2 Nextflow B2 X|&L|Ct.

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

QI Z 2 E x|HE|E # Al HF(v24.10.8)2 2 00|12|0|4Md5t2dH Nextflow 1120|= 7t0|= S [}
ENE.

Nextflow OFO|Z12{|0|4M 7t0|= 2| CtS MMof| - E CHE Nextflow v230i| A v24 2 0FO|1 2|04 [H
H 7R £ HE AFg ol /&Lt

Nextflow ™ ZE x| & & 2|

HealthOmics= X|& &t DSL {1} Nextflow XIS ZHX|EHLICH OlqEh ¢l2dg 7|gte = AldEr %X
9| Nextflow HHHE RIS o 2 ZAXstL|C}.

S ER Ho|mty EHZH latest 26


https://github.com/common-workflow-language/user_guide
https://github.com/common-workflow-language/user_guide
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
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DSL ™

ol

HealthOmics= K3 Z 2 Mo| Ao LA E DSL HAHE ZX|ELICH o€ E0{E X|™HE £+ UL

LICtnextflow.enable.ds1=2.

HealthOmics= 7|2XS 2 DSL 28 X[ LICH HIEE Hol utdof X|HE F< DSL 12+2] o|™
|:|-|7CI_-I_TI_|-O| 5§|-A-|° x.||_._ol-|__||_—_|.

« DSL 22 X|H5tH Nextflow v22.04.0 EE= v24.10.88 K|35} K| &t= £ HealthOmics= Nextflow
v23.10.02 Al&istL|ct

=
« DSL 12 X|™3tH HealthOmics= Nextflow v22.04 DSL1(DSL 1€ A= XMl fUSH HT)

« DSL HAE R|™H3FR| & HLE HealthOmics7t O O|R ZE DSL HEE AR M £+ P= 4
..|

2: T EZ Ho| o] & 2F) HealthOmicsE 7|E2X 2 Z DSL 22 MH |1 Nextflow
v23.10.02 A~ EL|Ct.

o E|Al Nextflow HAH 2 AZEQ0] 7|2 &€E5IEE I EZZE DSL 10A DSL 22 Ya8o|l=
st240 DSL 10{|A{ ofo|z2a4| 0|4 e

jo
ook
A
o
X

Nextflow H{%d

[_

HealthOmics=0| It 2 MB35t Z Nextflow 7143 I} (nextflow.config) A S HE
Nextflow S Z X LICH Z&E FHo 2 QIFt of 7|x| et 2 RHHo|E W X|5te{™ Tt B o
nextflowVersion E& F7}5t= R0 E&LICH REAIEH LEE 2 Nextflow 742 & XML

CIS B2 AL23510q Nextflow HX EE = HA HYE X|HE £ &LCt

// 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.

S ER Ho|mty EHH latest 27


https://nextflow.io/docs/latest/dsl1.html
https://nextflow.io/docs/latest/config.html
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manifest.nextflowVersion = '1>=1.2"

HealthOmics= Nextflow H™ HEE CtZ1F 20| X 2IELiCt.

8 35+04 HealthOmics7t X5t HeE st HAE X|H5t= B HealthOmicse SiiE TS

- 1B AE35t0 X|HEIX| b= HEd HM E= HH HelE X™Hst= @< HealthOmicse 0428 &
MAIZ| D Ao ATELc HH Q™S Y4t H MEs5t1 ™| X[HMEIX| &= HTO| Z & El
E WEA Muisteiso| FME ArEste W0l E&LICH

- HH HYE X|H5H Hlol v24. 10 87} Z &t x|X| ot Bt HealthOmics= SHE B[l M x|
e 2[4 HTE AHSELICH O] B2 HealthOmics= 017 HEIE ME#fLICH o & S04 Hel7t
v23.10.01t v24.10.8€ 2 F Z&5l= B HealthOmics= v23.10.02 M= LICt

- LYE HHO| RALE @EE HT0| RESHX| &i7{LI o{H O|REE & BME = i 3%

« DSL 12 x|t Z 2 HealthOmics= Nextflow v22.04E Al&HErL|C}
« OHX| gt 2™ HealthOmics= Nextflow v23.10.02 A& |CH

ZF AlE10d| HealthOmics7 AF& 3 Nextflow H{7Z0]| CHE CFS MEE ZHAME £ laL|Ct

« A8l 2 70{= HealthOmics7t Aol Al 8 AKXl Nextflow B0 CHeF HE 71 =& x|o{ U &L|CH
. HealthOmics_ SHEE HAH =Y Ax|6HK| L 7HLE X|IHEH HE D} CHE HEHE A8 8HoF st 4

e % 20| Z0E FIHELIC

« GetRun API &f1of CHE 2ol = HealthOmics7 A&io AL 8H AKX Nextflow HHZX10| Z&E ZEHE
(engineVersion)7b ZEELICH o Al:;

"engineVersion":"22.04.0"

HealthOmics 2o CHst AFE L M2 2| 2F AHE

HealthOmics= omics QIAEANM ZEIO|E! FEZ s AT LIC HealthOmicsE CIst
sio| xtoje A 23 1A
ol

L vCPU #4(L 7t% HAFE QIAHA RFo| Oigt TH GPU 74)0| /U& |EP omics ._|_._‘|/\ At
_|C_I>_ 2 H o=
o L

ealthOmics 2= HO|X|E & ZFHAMIL.

/oM E 8t HIZ 22 vCPUSE RIHELICH I3 ER
| 2! vCPUs. 0| & £04 20 64GiBL2| HIZ 2|2}t 8742
FL|Ctomics.r.2xlarge.

fa}
°
o
| >
[
PH
e
T
D
O
5
@)
3
(@]
w
Tl
r|r kO
.)||_I
i
=
1o I-IJ "‘
r

vCPUs Z 8t A< HealthOmics
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https://aws.amazon.com/healthomics/pricing/
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CIAEHA KPS AESI1 2+ M%*Oﬂ 713 A&tk QIAEA QL AUx|GHEE @M E vCPUs & HIZ2 2|
&ofl &7} vCPUs 2! HIZ2 2|7} UHEIE

CHE S5ols vePU X HZ 2| ol CHEh 7t HET7F 8 Elo] /&LICH

« ZiE{|O|L] 2|AA gEe e ANistlL|ct &dol HZ 2|7 BEE 5L 7} vCPUsSE Al35te{
ot P 2F 27t MME|D ZRELICH

- AFY E= 22 2F AFEE X|™H5HK| ot 2™ HealthOmics= vCPU 1omics.c.large7i2t HIZ2 2|
1GiB7t Rl 82 MElst D 7|B o2 M-YFLCt

- QHE + UE FA FH2 vCPU 1712 HIZ 2| 1GIBRILICE.

o X|HEl=E QIARHA REE Z105tE vCPUs, M2 2| EE= GPUsE X[Z36HH HealthOmicsOl M 2
HAIX7t et T I EZ 7+ HABS0i Aot

- 24 HRIE X|H35™ HealthOmicsE 7HE 7HH2 H4+2 gt2 21 gct.

o
. HealthOmlcs— el 2 1|O|7F_‘|E% 2 FO| HZ22I(5%)8 ollfst=2 2 2F49| o Z 2|7 0]

o
. HealthOmlcs._ II" ef 9*-1-_?'?3' L HZE 7 Ao A AAEA FEI UR|stH st=of 4
oFZko| xHO| 7} R

O| X0 A= HealthOmics7t X|2et= QAHA R0 CHEt MF YEE MSefLICH

A

« EFQIARHA 2%

- AFE x|™M3F QIARHA

- HZE| XA} QIARHA

- 715 HFE QUAEHA

(® Note

EE HFE Y HEEl £™Hs QIAHAO| AR QAHAN H =2 XE|F 0| EHRE < ¢l
ABA Y E 37|8 8ILICH vCPUs(3 7] 4xl 082! Amazon EC2 QIAEAE XE|F
HARO| e A st &~ QI&LICtH Amazon EC2 QIAEIA XE|ZFo CiEt RHAIEH LIS 2 Amazon
EC2 AH& 7158t QIAHA CHAZE FHESHMS

HIEE Yol ot 7 latest 29


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
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o
>
>

=0

Sl

FH
M
o

74
(=)

o
|>
rm
|>
30
0o

9

2 2

FH
M

HealthOmics= O|= ME (2
AE X|HELICH

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

omics.m.48xlarge

HealthOmicsE O|= ME (2
AE X|HELCH

Instance

omics.c.large

omics.c.xlarge

Ad
(=]

74
=

S HsT HZEe #8E SEE

rlo

L
T

) X Ol SH(HXILIot S5 2| 0oA 32xlarge & 48xlarge 1A FE

a1
[

vCPUs Memory

2 8GiB

4 16GiB

8 32GiB

16 64GiB

32 128GiB

48 192GiB

64 256GiB

96 384 GiB

128 512GiB

192 768GiB
| 42 7ol A#E Hsu 227t o M&Lct
=) U 0= S2(HX|L ot 55) 21T M 32xlarge & 48xlarge RIAFE

vCPUs = Memory
2 4GiB
4 8GiB
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Instance
omics.c.2xlarge
omics.c.4xlarge
omics.c.8xlarge
omics.c.12xlarge
omics.c.16xlarge
omics.c.24xlarge
omics.c.32xlarge

omics.c.48xlarge

H 22| £/x3 QIARHA

HZ2 2| =~3t QIAEA

HealthOmics= O/F AME(L

AE K[HELICH

Instance
omics.r.large
omics.r.xlarge
omics.r.2xlarge
omics.r.4xlarge
omics.r.8xlarge
omics.r.12xlarge

omics.r.16xlarge

vCPUs &

16
32
48
64
96
128

192

16
32
48

64

||

S 2 (Hx|LIo} 2

Memory
16GiB
32GiB
64GiB
96GiB
128GiB
192GiB
256GiB

384 GiB

P HZ2 27 o M&LIch

) 2|170i| M 32xlarge & 48xlarge QIAFE

Memory
16GiB
32GiB
64GiB
128GiB
256GiB
384 GiB

512GiB
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Instance vCPUs =
omics.r.24xlarge 96
omics.r.32xlarge 128
omics.r.48xlarge 192

Memory
768GiB
1024GiB

1536GiB

7S ARG QUAEA

HealthOmics7} 20l 714 AR R CQIAHAE SHSTEE I EZ 0| ZF 2o CHsH GPU 2lAA
S MEiMo =2 xl’é%* £ l&LIct I3 EZ ™Mo| oM GPU MEE X|Mste &redol CHst RHA|

B LiEe MME X 5HMIQHealthOmics I Z 2 & o|o| EfA T HAM {2 0|E.

diz{efolE{= ol LC.

O|ACtA(EotH|E) E[T0|ME G4 QAR AT

Me G5 QAEATL X|RE|X| et &Lt

=

- G6 L G6e QIAEA R

« G4 2 G5 QIAEA

G6 & G6e QIAEA R

HealthOmics= Ct&1dt 22 G6 7t4% AFE 2

Nvidia L4 GPUs A& &fL|Ct

HealthOmics= O3 ME(dlZ) 2 0= S&§

ghlct.
Instance vCPUs = Memory
omics.g6. 4 16GiB
xlarge

K|HstE AT HHEEO|HE x|H
Ch = 7§ O|AFO| QIAEAA

F RIHEIX]

ABA T

732 HealthOmicsE 7F2 4o a2t
32 HealthOmics= A&

JotE 2

o5 35+t A Olh

L AE
Ct 2I™0llM ALS 7hsS B 2[4 MITH QIARIAE 7|2 HEsHE nvidia-t4-a10g-

St &LICt otAlo EfE (&7t =) E[Tof

fjo

K| gdghLict,

o

(HX|L|o} 25 2|&0l A G6 L Gee QIAE

GPUs £ GPU M2 2|

1 24GiB

CEEEREEIE
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Instance

omics.g6.
2xlarge

omics.g6.
4xlarge

omics.g6.
8xlarge

omics.g6.
12xlarge

omics.g6.
16xlarge

omics.g6.
24xlarge

vCPUs &

8

16

32

48

Memory

32GiB

64GiB

128GiB

192GiB

256GiB

384 GiB

GPUs £

£ omics.gbe QIAEAE Nvidia L40s GPUs AFS & LIC.

Instance

omics.g6e
xlarge

omics.gbe
.2xlarge

omics.gbe
A4xlarge

omics.gb6e
.8xlarge

omics.gb6e
.12xlarge

vCPUs £

4

16

32

48

Memory

32GiB

64GiB

128GiB

256GiB

384 GiB

GPUs =

1

GPU HZ 2|

24GiB

24GiB

24GiB

96GiB

24GiB

96GiB

GPU HIZ 2|

48GiB

48GiB

48GiB

48GiB

192GiB

S2ER Yol ot
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Instance vCPUs = Memory GPUs & GPU HIZ2 2|
omics.gb6e 64 512GiB 1 48GiB
.16xlarge

omics.gbe 96 768GiB 4 192GiB
24xlarge

HealthOmics= CHE 3t 22 G4 X G5 7t ARE QAHA T X|ELIC
= omics.g5 QIAEA = Nvidia Tesla A10G GPUs A& L|CH

Instance vCPUs Memory GPUs GPU HZZ|
omics.g5. 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
omics.g5. 48 192GiB 4 96GiB
12xlarge
omics.g5. 64 256GiB 1 24GiB
16xlarge
omics.g5. 96 384 GiB 4 96GiB
24xlarge

£ omics.g4dn QIAEA = Nvidia Tesla T4 GPUs AF2EfLICH.
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Instance vCPUs Memory GPUs & GPU HIZE|
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 Z 2 Ho|o| 2t &2

QIS EZ HololM & 5S KIHELICH 7[=A 22 HealthOmics= YAER7} HREH DZE 5
7t 5tod mpelg ArRIgLIch B2 THUg LHE LR 0|8 E2o = HolsfLict

I
=

|.0|

2 tod 21 E=32 FHAl

mo
=
0o
[e][]

CEF PN
ofl x{x 8t

2 AM25l= 32 HealthOmicsE E3o 2 Molst &
MEEL

OhE FHols Z 3 &= Hol 2dojof Cheh 2] Hol oA 7F 23t Elo] &Lt

|
« WDLO| CHEF 27 £34
 Nextflow0d| CHEF Q4 =24

» CWLOi| CHEt 2/ £3

WDLZ M= QI EZ Mool A %42 {IEZ outputs MMM &2

o
oA
lo
o
r
o
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HealthOmics

=5

« STDOUTO] CH

- STDERRO{ CH8t &F
. IOl CHEt Bt

- Ip e Hidoil CHEt

STDOUTO!| CHEt 21 &3

O| oMol M= STDOUT 2HAE & £24 1o 0o FSayHellodt= Bl S Mg gLICH.
WDL stdout & == ZFLO|AM STDOUT &I X (0| oi|Aof M= = E XS Hello World!) & Z4 x4 L

— H = =
Ctstdout_file.

HealthOmics= 2= STDOUT 2EIXo0f Cigt 208 MAStE 2 242 ZHdof CH$t CIE STDERR
2Z HEQ} &7 CloudWatch LogsOl = E AIE/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"
}

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

}
output {

File stdout_file = SayHello.stdout_file
}

task SayHello {
input {
String message
String container
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command <<<
echo "~{message}"
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 24 &2

-

O| oMol M= STDERR 2HIAE =4 £33 1l Aol 0| ZSayHellodtE Bt A S MM E
WDL stderr & == It 40| A{ STDERR &= (0] oflo| M= &2 2 A+ Hello World!) & Zx{&
Ctstderr_file.

HealthOmics= 2 & STDERR 2HI=0f| Cist 21 E M2 2 £242 2o Cist CIE STDERR
2Z "2} &7 CloudWatch Logsoll Z A|ELICE.

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
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}

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()

}

}
utdod| CHek 2Fd &34

O| of|M|ofl A SayHello 242 5 7H9| It U(message.txt & info.txt)2 4435t 0|28 Itele HHE
&24(message_file 2! info_file)2 2 HA|Ho 2 MAFLIC.

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

4

(]

FEEE] {7 latest 38

o

| ot

0>|
Ml



AWS HealthOmics Add a permission2|

}

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

It Hi Qo CHEr 2 &3

Ol oMol A GenerateGreetings X2 me H{P S 2] E2do 2 MABHLICH ZFefe 29 Hi
Ado| zt Hik{ol CHal stLte| QIAMEY TS SXMo 2 MMEtL|Cinames. HEFIHX| It 0|2
o £ glooZ 24 o= WDL glob() &2 AlE36tod miEn UX|slE RE U2 S48

Ch*_greeting.txt.

version 1.0
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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
echo "Hello, $name!" > ${name}_greeting.txt

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

4
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Nextflow0l CHEF 21 &2

NextflowOll ZAEl I3 ZZ & 2|o| 42 publishDir B & ol5t0q 2t E2EIxZ £29 Amazon S3
HA S =2 LHEHLICH publishDir 2t2 £ A™&ELICH/mnt/workflow/pubdir.

HealthOmics7t Amazon S3Z It U2 LHE LiE{™ mtlo|o| C|=E{ 2|0 lo{oF &L|Ct.

ol =& 2ol cHet ez AEE EH Y 152 dYst= E<2 olz{E mhdE CIREEof
JEstetn CIEEEIE &Y E3ez LHIELLE ZWol E&LICH 2 78 TS A7 7(2 ohd Al
ARIOAM /0 E= o] e + A&LICt o

process my_task {

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

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

CwLoi CHet 24 &3

CWLEZ & I3 &2 Holo| B2 HUS A&E50{ CommandLineTool % E32 X|EE &= U
&L Ohg MM M= ChYFel 8ol £33 Ho|5t= CommandLineTool 49| 04 & E0{EL|

Ct.

=K
« STDOUTO] CHEH &Hed £
- STDERRO{| CH$t 2H¢] &2
- o CHEt & &=

L

24
- It HiHol CHEF 2] £3

STDOUTO| CHEH 2] &3

O oK|ofAE= STDOUT 2= E 2t MAE £2 U= 0 Z5t= CommandLineTool %S 4
efLichoutput txt. o & S0 CH U2 U245tH ZAT T £22 output.txt TH2| Hello World! &l
L|ct.

{
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"message": "Hello World!"

outputs &

3 2§ 0|& 0| example_out 0|11 F&0| YE X|HE&LICtstdout. CtR2AE R 40|
o &tojo| =
1T H— =

1 =
stoi™H £=32 2t & LIClexample_out.

ot
mo rio
b

HealthOmicsE 2 & STDERR 2 STDOUT Z8I=0f| Cst 2O E MMFE 2 £=242 2rdoi Cist Ct
£ STDERR 22 ME 2} &7A CloudWatch Logsoll = E A|E/LICEH

cwlVersion: v1.2
class: CommandLineTool
baseCommand: echo
stdout: output.txt
inputs:
message:
type: string
inputBinding:
position: 1
outputs:
example_out:
type: stdout

requirements:
DockerRequirement:

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

ResourceRequirement:
ramMin: 2048
coresMin: 1

STDERRO{| CHEH 2H] &2

O| oMo = STDERR 2HIXE 2t= HAE £3] I} UZ o Z8t= CommandLineTool S
MgtL|Ctstderr.txt. 2427} (STDOUT CH4l) STDERRO| echo AAbaseCommand =& & £ grL|C.

outputs Y2 £24 0|E 0| stderr_out 0| 80| &2 X|HELICIstderr.

HealthOmics£& 2 & STDERR ! STDOUT ZEI=xo0f CHet 235 MMS= 2 =Hdof| CHE CIE
STDERR 22 HE 29} &1 £230| CloudWatch Logs0il E A|E LI}

cwlVersion: v1.2
class: CommandLineTool
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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

ut ol cHet 2 &3

O oAM= =] m oM = El tar OFFIO|EE MM 3t= CommandLineTool e Mg
Ct. ot7to|E2 2| Ol 2 &3] ut2tOlE{(archive_name)Z XIS & LI|Ct.

rol
it
P
il
>
Ol
Q'I_l

outputs BB archive_file £ 0| A2 X[HFiledst = ufztOle{of CHE
01 21 1} Aol archive_name HQIEEFL|C}.

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

outputs:
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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

TheJ HRIOf CHE BHef E2

O| ol M|oflAH CommandLineTool 22 touch WHE AFE5t0{ It HiY S Mgt
files-to-create 3 TtZtO|E{Q| EAIYES ALE 504 IO O|F 2 XIHELICH BHE 2 o Y
WS EHFLICH HiPoll= & CIEE 2|0 glob E T Lx|5tE 2E Tho| Z&ELICt o] of
MolMeE 2E ot Ux|steE QA LEFLE THE (™2 AASELICH

cwlVersion: v1.2
class: CommandLineTool
baseCommand: touch
inputs:
files-to-create:
type:
type: array
items: string
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:
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ramMin: 2048
coresMin: 1

HealthOmics YT EZZ &O|o| EfA T B|AA

I EZ Yool M Z 2 of| Cisll CHS S HolgrLich

- Eodo| ZIE|o|Lq o|O|X[LICH RFMIEH LI ZElolH! 3 =22 & 716 0| o|0|X| BHE &I xE
StAAIL.
- Eodof 2R3 CPUs ! M2 2| =LICH REAIEH LI HealthOmics & dof| CHE HFE 2 M2

I AEZX| MY S FAIELICEH HealthOmicse A £ 2E 20| HMAE

HealthOmics= % & A
T AE ™ 2EE|X|IE MBELICH RAMIEH LI 2 HealthOmics HIAEZ0HM AEEX| 7 M-

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

WDL 13 £ 29| B2 HealthOmicsE AH|A 27 = Qs Auiet 2Fdof| CHal ZICH 2&[2] RHA|T
= X

E AMEZELICHAPI &2 5XX HTTP el Z =& BrEre). 2 ZHA|of| CHEH RHAIEH LIS 2 Al
ME FESM~EY THAIE.

WDL Hof ool M =doi| CHall Chs T HE XIE5t0d KA SEHE SEOIRY + U&LICH

runtime {
preemptible: 0

NextFlow

process my_task {
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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 ¥ E=Z Ho|o| EjA T MM E{F|0|E
QI EZ XHO|0|AM MEHAI O 2 EFdof CHEF GPU UM B O|E] AFYE K| E £+ &Lt
HealthOmicsE K| E|E QIAEA R0 &7 Cl S HMEH OB AFY 22 K| EFLICE

HMIP{F|O|E{  Healthomics

AL PP
éo:|

nvidia-tesla- G4

t4

nvidia-tesla- G4 1l G5

t4-a10g

nvidia-tesla- G5

a10g

nvidia-t4- G4, G5 2 G6
a10g-14
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—r—
ne



AWS HealthOmics Add a permission2|

SHMIP{H|O0|E{ Healthomics

AL CIAEA R
%

nvidia-14- G5 1! G6

a10g

nvidia-l14 G6

nvidia-140s Gb6e

0924 QIARIA REE X|Hste HMZ DO/ RYE XIHSt= B2 HealthOmics= At 758 8T
2 7|Ho 2 QIAEA RES MEFLICH F QIAEHA 2 2F ASE £ U B2 HealthOmics
£ XEst QIABAE MSFHLICH T, A8 7S 8 2| A MiCH QAR A CHE 7|2 MYE MB35
nvidia-t4-a10g-14 E§A 3 HM 2P| 0|E{= of | L|Ct

QIAEIA REO| CHE REMIE LIS S MMS AZSHMRIIS TFEE QIAEA

Che oMM YT Z2 Hol=5 HMa{3|o|Einvidia-142 RK|IHEfLIC}H

WDL

task my_task {
runtime {

acceleratorCount: 1
acceleratorType: "nvidia-14"

NextFlow

process my_task {

accelerator 1, type: "nvidia-14"
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CWL

cwlVersion: v1.2
class: CommandLineTool
requirements:

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

WDL ¥ EE Hol MF HE

& F Mo M= HealthOmicsol A WDL HIEZ Ho[of ArEE + UeE R X HHol Cist MR
g MZE&&ch

A
« WDL lenient2] &

E
« inputjson2| A mO|A Ho|

+ WDLO| 7|E 8%
- WDLO| =73t 23
. WDL| X[l

« WDLS| 224 H|EIH|O|E
« WDL I3 EZZ Ho| oiA|

WDL lenient2| & A|X S8 48t

HealthOmics= input.json It 2 2T EZ HOloM LA & HES XIHELICH LA FE I
ABIS AI25le{H KA EZEZE MME M K3 EZ AEIS WDL lenient2 X|ZEFL|CH WDL lenient=
Cromwelloll A OFO|2Bi[O|MEl KT ZEZE MEISHEE HAZIAESLICEH T2 Cromwell X|A|21F UL

HIZ4 23 XIMFLICH
WDL lenientis WDLE] FIEHEI oflo] S50f QI CHg &S0l CHEt R Wt xIMELIC

e Floatto Int. 07| Z A2 Qe HaAUE 7}
* Int/Floato] CHEF EAIUZ, ZAZ 26l

I EZ Hol ot 7 latest 48
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« Map[W, X]& Array[Pair[Y, Z]]oil OHE & LICt. 0] B2 W= Yo ZA MEE|T X&= zo| ZA HEE L
C}.

« Array[Pair[W, X]|& Map[Y, Z]2 £ HELICLO| B2 We YE ZA MEE|T Xe 22 ZA HEE L
CHol: 1.02 12 DHZ).

A REIHATS NSHHEIH YAER FE YIAEZ HHS AN 1| YIEZ AT
WDL_LENIENTZ X|'&gfL|Ct.

Z&0M KZEE AT ot2t0|E{ 2| 0|F 2 Language &ILICH APIOAM {2 EE AT mt2t0|E{ Q| Of
52 AdTIULICH XtME LI82 Zeto|8l fla 22 dd B A2 HUY 88 ARstAe.

input.json2| LY AH O|A &9

rio
Q'I_l
T
]
2
m
i
2
it}
[
m
u
0]
c
3
=
(@)
oy
o
z
2
X

HealthOmics= input.json0llAM M8t El HA-E X

number1 ! number22t= F 71Q] 2 & M5 = E2:

workflow SumWorkflow {
input {
Int numberl
Int number2

input.json0ll A HEHE Hez A E & J&LICH

"SumWorkflow.numberl": 15,
"SumWorkflow.number2": 27

CH2 ;: WDL9_ 2240| UxlstE 7|2 R0 HEEIE S E0{ELICE HealthOmicsE= R &
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72 78

WDL #& JSON £ WDL of| JSON 7| & gfe| #Hu
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

ghuict,

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 XS LCt. C}
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 8 JSON 28 WDL o JSON 7| & gfe| #Hx
o
F 28+
&LiCt/.
Directory string Directory d "d": "s3:// Directory
bucket/ 232 WDL 1.0
path/" TE1.10] =
EX| gtes
2 WDL Tt 9|

s version
developme

nt O|& F7}8H
OF &LICt. URI=
Amazon S3 URI
040k &tH M Al
7t 12 BLiof g
LIct. CIEE{E]
o|RE EHI=
= HYOR2EE
EHIEEA A
HHe 2 SAHE
LICt o= 13
=29 pEE 1}
gk Z3rr|ofof
Directory &
L|CF.

Che EE WDLO| 2290| Yxlsts S8 JSON Kol HBEIE Y HoiELIC woLe| 258 8
He 7|2 REoz THE Clo/E TAYULICH S8 22 ClojE TAE HYR HarELD
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=St /8
WDL &8 JSON £8 WDL o JSON 7| &l gto| &1
(]

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}.

Map object Map[Int, "int_to_s Mol Zt FE2
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 A
AndIndex { "sample_n 7|o| o|E 1} HMst

String ame": S| L x|8HoF &L
sample_na "NA12878" C. 2zt Zre olx|
m , o =
eFile bam "bam": ot= WDL 73
File "s3://amz ©| JSON B4=
bam_index n-s3-demo AtE3toF gfict
} 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 8 JSON £ WDL o JSON 7| &l Zto| o
of|
}
Object SHE ALE Qi3 SHE ALE Qi3 SHE ALE Qi3 WDL Object &

e QolEl |8
0|22 Struct
DE FR0 2
1 x|sHoF g L|Ct.

wDL2| x|

HealthOmics= HealthOmics K|t L|C}.

GPU 2|AA 74

HealthOmics= X|HEl= 2E GPU QA E AacceleratorCountOf| A FHEFR] &4 acceleratorType ==

K| & LICE HealthOmics= A E{2i|0|E{2t SYBt 7SS gpuCount7tEl gpuType & 2t= HE T X
HELICH wDL Mool & HYo| 2F ZFEl B2 HealthOmics= HAZ{ZOIE gtS ALS &Lt

CHS oAM= ol2det XIAZE AF8ste Y E 2oiE LI

runtime {
gpuCount: 2
gpuType: "nvidia-tesla-t4"

MH[& 2 Fof CHEt 2 KAz 74

HealthOmicsE AMH|A @F(BGXX HTTP AEfl )2 QlsH Mt ZHdof CHall =ICH 23|20 A= E
X|HE LI Z|CH RHA|E &1 E= 2)E #4510 MH|A 270 CHE AA|ZE S EOIRE
LIC}. 7|2 %o 2 HealthOmics= X|CH 25|2] RHA|EE A|E & L|C}.

$0
o>

CtS A0 = ME[A 2F 0l CHEF R{A|ZE S EOIRpreemptibledt= & AT LICEH

{
preemptible: @

}
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HealthOmics2| 24 R A|=oi| CHEH AEMIEH LIS 2 MM S HZSHMI A RHAIL.
HZ 2| BFof cish 2 RHA|E 74

HealthOmicsE M2 2|7} £ 55t0f Almfdt 2ol CHEt RHAIZE R|ELICHZEIOIH B2 2 E 137,
AXX HTTP & Ef 2 E). HealthOmics= ZF RHA|0i| CH3H HIZ2 2| ¥ 2 F HiE =3LICH

mjo

7|2% o 2 HealthOmics= 0O|z{8t
x|

ol Mujol cHsll RHA|= 8t X| 2 &LICH maxRetries X|AIE2S
A&stod ZICH ZHA | H+E L

Mgt
CH2 oMM =E 3maxRetries 2 %3104 HealthOmics7F ZICH 43|0] 2] &t 2 AT (E|X= Al
+ 33|09 RHA|L)E ATt 5 & LCH.

runtime {
maxRetries: 3

@ Note

HEZEZ| F50i cigt 2] A== GNU findutils 4.2.3 0|4 0| EEfLICH 7|2
HealthOmics 0|0|X| ZiE|O|L{0of= 0] THZ|X|7} Z & =|o{ Q& LICH WDL Eelol M ALS At K|
H 0|0|x|& XI™st= 4= ol0|X|ofl GNU findutils 4.2.3 0|4 0| Z & k|04 RI=X| = IELct.

Bhet 3c 7Y

returnCodes 482 2ol MB MOl AME LIEILHE BHEt I E = et I E MEE X|HsE Ol
HLIES MSgLich wDL elEl2 wDL Ho|o| HEI Mmool x| Hst gtgt I EE E46t10 120
ek 2 AENE M- &L
runtime {
returnCodes: 1
}
HealthOmics= EE 8t returnCodes2t S Y8t 7|5 & 71Tl continueOnReturnCodetE BE2lE K| &L

Ct. & &4 25 X|X5l™H HealthOmicsE= returnCodes 2t At &FL|CE.
WwDL2| %1 HIE}H|O|E]

HealthOmics= WDL 2Fedoi| CH3H ChS 2t 22 HIEHDIO|E S M & K| ELICH
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e SES MEsod B & i HIF E&

e £ES MEstHWDL HIAEZ0| &Y HHol Cigt S5 F &S HIF G=te = U&LICH &
Yol e dez EA|Z|H Aol il FH o] EEstEl B0l & A1 FHAIE A E ALS
otx| ef&LCt.

|2 M|E} Al 4dof| |2

0%
I
0%
jo
i
N
o
-
o

2
104
0
o

task my_volatile_task {
meta {
volatile: true

}
input {
String input_file
}
command {
echo "Processing ${input_file}" > output.txt
}
output {
File result = "output.txt"
}

WDL K3 EZ Ho| of |

CHS oMol ME WDLBAMOI A0 A 2 #EHCRAMSHZ| @8 ZEo|H! @3 E 2 HOo|E EoiFLCh.
BAM &3 Z ZCRAMO| CHEtE 5 7HX| 2l X o|8t 1 genomes-in-the-cloud ZEO|L{e| =7 &
ArEELICH o] 2 of|Alof LIt UM SIHHSE AFE " = U&LICH

Ct2 of| X0l A= Amazon ECR Z4E{|O|L{E u}2}O|E{2 Z & sts wWHE
HealthOmics7} A&g AlZ5t7| Toi| Z4E|o|L{oi| CHEt i z

"gotc_docker":"<account_id>.dkr.ecr.<region>.amazonaws.com/genomes-in-the-
cloud:2.4.7-1603303710"
}
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CHS ool M= T U0l Amazon S3 HZ!0| RIS M Ao AASE TS X|Hste Y-S EoiEL
Ct.

"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"

AHA AEO{0M Tt U E X|HstedH CHS M2t 20| A|BA AE0{9| URIE A8 SH0{E XIFE L
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 CHE CHS ollAQt Z ol WDLHIM 22 22 & Holg = /&L

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,

4

(]
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ref_fasta_index = ref_fasta_index,
ref_dict = ref_dict,

input_cram =
sample_name
docker_image

}
#Validates Bam.

call ValidateSamFile{

input:

input_cram,

sample_name,
gotc_docker,

input_bam = CramToBamTask.outputBam,

docker_image

}

#Qutputs Bam, Bai, and validation report to the FireCloud data model.

output {
File outputBam
File outputBai

gotc_docker,

CramToBamTask.outputBam
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

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

IFEZ "oty
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}
#0Qutputs 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 {
docker: docker_image
}
#A text file is generated that lists errors or warnings that apply.
output {
File report = "~{output_name}"

Nextflow LT Z2 Xo| ME HE
HealthOmics= Nextflow DSL1 & DSL2E K| ELICE XFM|IEH LHE 2 Nextflow HE X[ E & Z5HA
(@]

L.

Nextflow DSL2&= Groovy ZE2I2{ Q1018 7[|Eto 2 t2 2 ut2t0|E= 52400 Groovy2t & st
TEIZ M85t ZX RS XIHE &= U&LICH &2 JSONOM MB35 mhetolE et g2 HIE
20| mt2t0|E{(params) Mol A AFEE = QU&LICH
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=
 nf-schema 2! nf-validation Z2{1Q! At

« AEZ|X| URIs x|

« Nextflow X|A|2

- M ZEHZX LHELHT|

nf-schema 2! nf-validation Zc{1 ¢! At

(@ Note
Z 2{12l0f CH et HealthOmics K| 2 <F:
« v22.04 - E{10lg K|S &
« v23.10 - nf-schema 2! X4 nf-validation

* v24.10 - X|¥ nf-schema

HealthOmics= Nextflow Z£{12l0i| CH3H CH=2 1t 22 XS MBS et

« Nextflow v23.102] Z2 HealthOmicsE= nf-validation@1.1.1 Z22{21212 AFM M x|EHL|CH.

« Nextflow v23.10 0|4 2| B2 HealthOmics = nf-schema@2.3.0 £ Q12 AP Mx|&L|CH

- YIEE AY Bolls F7t E{a2E2 AMEY £ gl&LIC HealthOmics= nextflow.config It
UM X8 CHE E8{2Q HHE FAIELICH

« Nextflow v24 O|& 2| B nf-schemas= [ O|& AF& E|X| &= nf-validation Z22{2Q12] Af H
HMlL|Ch KEMIEH L2 & Nextflow GitHub Z|% X|E 2|2] nf-schemaE & X35HMIL.

AEZ|X| URIs K| &

Amazon S3 & HealthOmlcs URIE AFE35104 Nextflow It EE= ZE XM E FH5t= 82 &17|
HM|A FHEHO| R0o{E|= 8t FIAEZR0M UX|GtE HAE A E &= U&LICEH Amazon S3 URIs. o
AlE Amazon S3 /& JLPEHIIIE-I Al MMS A ESIMQ.

HealthOmics= Amazon S3 URIs &£ HealthOmics A EE2|X| URIs0| A glob THE AI& 2 R EXo
X|HELICH I3 E2 "oloM path EEE file R M0 Glob HEIS AFSFLICH & 5= S5
o} HES AlelE BHEE & ESHAAI2Amazon S3 212101 M Glob IHEIQ| Nextflow & E.

23 E2 Ho
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Nextflow X|A|E

Nextflow 7tAd I}l e = 23 Z 2 X1 0|0{|A Nextflow X|A|2S F
7t 8 HdHEE M85l Ol A5t M =flel &MHE 7HE Y

fIMFRI EoiE LIt

1. 7 ThUo| M g L|ct

2. HZEE Ho|o| g MLt

3. 7 mUo| BrdH MEHT|ILCY.

=H

- E MEF &Y KHAIZ TEF errorStrategy

- E ME3504 H Y A= maxRetries

- E AI83104 ¢ RHAIE ZE0FR omicsRetryOn5xx
- time XA 2 AL 21 7|zt

4

M
>

&8 2 RHA|Z TEF erroxStrategy

errorStrategy X|AI22 At&35t0od & @ Fof CHEH Z2F2 HolgLIct 7|2 Mo 2 XHo| 2F
EAN(EE AEf7L 00| ot =)ot B EHete|H 40| E K|l HealthOmics7t T Al&s S= &L
Ct. £ errorStrategy 2 A&38I™M retry HealthOmicsE Almist 24g $H 1 KA LICEH RHA|
E 3B seltdH MME FXIStMRE ArE5H04 21d ZHA|E maxRetries.

process {
label 'my_label'
errorStrategy 'retry'

script:

your-command-here

HealthOmics7t A& Fofl %t A& XMElet= Y-l CHEr RHMIEF LIS MME B xStM A Y
AIE.
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E A835t04 2 RHA|E= maxRetries

7|22 2 HealthOmicse AMI{Et 20| HAIZE AT 5HK| AHLIE T8 B 8 HO| MAIEE
AEgL|ClerrorStrategy. 2|0 MA|E &H+E SEIE{HE retry errorStrategy® Adstn
maxRetries BWHE AFE35t04 2T RHA|E X8 FEFLICH

CHS oAM= 22E TG0l [ ZHA|

H1
o
4%
(i
w
|0
HU
nx
0%
o
-
o

process {
errorStrategy = 'retry'
maxRetries = 3

ChE MM E K2 EZ HemaxRetriese| 2 MMO|ME HdYst= S EoiELICH

process myTask {
label 'my_label!
errorStrategy 'retry'
maxRetries 3

script:

your-command-here

CHE oMol ME OIF & gllolg ME7|E 7[8F 2 2 Nextflow 74 T M 2t L4 S X|H5t
£ YH8E 2oiE LT

process {
withLabel: 'my_label' {
errorStrategy = 'retry'

maxRetries = 3

withName: 'myTask' {
errorStrategy = 'retry'
maxRetries = 3

(]

e2EZ Yot
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0

E ME35l0 2] A= S EOR2 omicsRetryOn5xx

Nextflow v23 & v249| 32 HealthOmicsE AMH|A LFJF(BXX HTTP &4Ef ZE)Z Q15 2Fed0| Almst
Z2 T AL E XIMELICH 72X O 2 HealthOmicss AlTHEH g 2(CH 23 MAIZ BLICH
MH|A 2F0f CHEF 2 A= & S EOtRomicsRetryOn5xxst=EE THE = U&LICH
HealthOmics2| 2f 4 R A|=ofl CHEH RFAIEH LIS 2 MM E FESHMRE Y AL,
CHE WA= 2t MAIZE SEOIRSHES ™ T domicsRetryOn5xx0ilME & LICH

process {

omicsRetryOn5xx = false

}

CHS oMM E T EZ HOlomicsRetryOn5xx 2| 2] MMME FMH5E ¢HE EodFLICH.

process myTask {
label 'my_label'
omicsRetryOn5xx = false

script:

your-command-here

}
CHS oMol M= 0|8 & tilolg MEI7|E 7|92 2 Nextflow 743 I Uoi|Af ZFeded
HomicsRetryOn5xxL2E& dH5t= WS E0o{FLICH

process {
withLabel: 'my_label' {
omicsRetryOn5xx = false

withName: 'myTask' {
omicsRetryOn5xx = false
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time X[A|EE ALSE &Y 7|2t

HealthOmicsE= £ 7ts8t &3 ( & XHealthOmics AMH|A &E2HE XS35to{ Aol 2[cH 7
K| ELICE Nextflow v23 & v24 3 Z 2 O] 32 Nextflow time HHE AL 5104 Z|CH =Y 7|7._F%
XHEe =2 A&Lct

M HIE2 71 Sof z[ci 2] 7|zh2 - stE #Ho{ffof Zrdut F 7| Al e Zafst= ol =
=0l Euch.

Nextflow A|ZF 23230] CHEt REAIEE LH2 2 Nextflow & X 0| A|7F HEI2 2T 5HML.

o
A
rio
o
Pl
OH
o
r
o

HealthOmicsE= Nextflow A|ZF ZE&doi Cial| CtSa+ 2

1. HealthOmics= AlZF B0l Chsl 18 EFIE XIELICE 60X 0l A Z[CH A=~ 7|7k 2k Atole] 2t 2
X|&& & olaL|Ch.

AAEH

.‘

2. 60 O|2to| Zf2 24514 HealthOmicsE Zt2 60X 2 HH22I§HLICH 60ECH 2 kol B
HealthOmicsE= 7t 7172 222 LHZELICH

3. A EZ7I =0 CiEt HAIZE X[5t=E B HealthOmics= AlZH Z1t Al 2Fdg RHA|Z &L
Ct.

4. 40| Az ZIHE= OFR[ RHA|E A|ZHO| Z1H) E[H HealthOmics= 242 F A FLICE O] &2
O X|& A|ZH2 1~28LICt

5. &g AlZt =1t Al HealthOmics= A L 2 HEE AW=E MYt A Sl CHE 2 U(AIE
5 ER 3 Ec A & dEjof HH)S F AT LICH HealthOmics= A3t AlZh O|Fof| 2t =8 2]
ol £ g X|HE S3 £ X2 LHiEHL|Ct

6. YOl EF & 4EIE AH|StE AlZH2 &Y 7|Zhol Z&E|X| b &LCt

7. Aol A OF ol YR ol A 20| Y EtO|HECH WE| AlZh =t Al & 2Fedo| A
o AEfZ MEHELICEH

ms,, EE B2l & stLt o|& 2 A& 3stod MEH AlZhE XIEE LICtsmhd.

CHS oMol M= Nextflow 714 IUOMH T T MEE X|HSt = EHE EodELICH MY A8t Azt
1A|1Zt 30202 AXdshL|Ct.

process {
time = '1h30m'
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CHE WX E A E2= Holo| Y MMolM AlZt XIAEE R8st EH

e o4 LIct. o] ofx
AL A3t AlZHS 39, 5AIZH W 4o 4

2 H
— =H= 1
hol Fof gtECh @ M3HR|E

= SHELICh ol gf2 78 mteo T o
T my_label mto|of CHEH 2 AlZh BHELCH M5 K| ef&LICH

process myTask {
label 'my_label!
time '3d5h4m'

script:

your-command-here

}
CI2 oMo E Ol =& oilo|E MEIZ|E 7|82 2 Nextflow 7143 IO A ZHd AlZt XA
2 X|™H5ts 2 2o{ELICt o] tAo = 22 =] A8k Alzt 22 30222 A™EFLICH
¥lo] B9 %8 2ALmyTaskoR HEHD 0ROl ol Helol B2 UE sNZ2 WA
Ctmy_label. MEAT|Qt UX[StE &Yl B Ol2{Et L0 RIAEE Ho|o| MY gt & ZIECH ME
L|Ct.
process {
time = '30m'
withLabel: 'my_label' {
time = '3h’
}
withName: 'myTask' {
time = '2h’
}
}

2 ZEI= LHE LTI

NextflowOll ZAEl I3 Z 2 0| Z L publishDir 2 % o|5lod 2] ZEI=E £24 Amazon S3 H
FloZ LiEH L—IEP CHS of| x| et 7F0| publishDir Z{ 2 2 AE-|§SII%=II- |Ct/mnt/workflow/pubdir.
|

nextflow.enable.dsl=2

workflow {
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par

pr

pr

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

ocess 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

ocess 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:

SZER

Yol mted
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java -Xmx3G -jar /usr/gitc/picard.jar \
ValidateSamFile \

INPUT=${input_bam} \
OUTPUT=validation_report \

MODE=SUMMARY \
IS_BISULFITE_SEQUENCED=false

CWL HIEE Ho| MR HE

or oH

E QI EZ Ho{EEE CWLE EME T EZZ = WDL 2! NextflowZ HME I ZEZ QL FASH 7|
2 N|Z&rL|Cch Amazon S3 EE= HealthOmics 2E2|X| URIs €24 m}2t0|E|2 AP E 4 & LCt.

o
%

ot?l K2 E = 2| secondaryFile0llAM &l E HolsteE B2 7|2 HAS =0l S Helg Fte

Ct.

HealthOmics KIZE2 &= XY ZZMAE X|SHX| EELICH CWL RIZEZ20| 29 Z 2 M40 CHE
KEMEF LI 2 CWL A

AE3sHeE Z ZdE|o|Lof cHal = 2| CWL I EE E Holst= Aol E&LICH 1™ Amazon ECR
URIZ dockerPull & =22 st=3E5HX| &t 7Zd0| E&LCH

A

* HealthOmicsE& AIE3SIT 5 CWL I EE H2t

- E AI83104 2] A= ZE0FR omicsRetryOn5xx
- QI EZ EHA Bt

- HZ2|7t Z7t8F AEoIM & ] RHAIE

. oz

HealthOmicsE AIESIEE CWL {IE= B3t

[ TH

HealthOmicsE& AIESIEE 7|Z& CWL {IEZE=Z Ho|E HHetsig{H chS 8 wHgsL ot

« B E Docker Z1E|0|L4 URIs Amazon ECR URIs.
s DEQTIEZEZ 0IYU0| 7|2 QITEZ20A YBICE MAUE|T B E BTt PAMO R HO|E|REK]
2FolgL|Ct.

« B E JavaScript ZE7} Y8t ZE 4l HEQIX| &olghL|Ct.
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E ME35l0 2] A= S EOR2 omicsRetryOn5xx

HealthOmicsE AMH|A 9_%(5XX HTTP &Ej 2 E= Olsl Zredo| Alulgr AR &2 RA|EE R|&E
L|C}. 7|2 %O 2 HealthOmics= ATt 2l Z=|CH 23| AHA|E & LICH. HealthOmics2| 2 RHA| =
of CHSt XEM|SH LHE 2 MME XS A RHA|E.

_L

MH[& 270l CHet 2 Y A& SEOoIR o2 I E 2 H [0l M omicsRetryOn5xx BEE
HELIch 27 A = TIEo WEto] XIAZE Helg + A&LICH o4 dE 2IF EIEZ X|AE
£ F7tst= Aol E&LILCH

requirements:
ResourceRequirement:
omicsRetryOn5xx: false

hints:
ResourceRequirement:
omicsRetryOn5xx: false

ST M2 TEE MYoIgtLICH EHAT T30| AUERE I ERO 2F AEUM MBste EIE
of 244 27 MEE MIste B2 USET 2F AHg0| M LICH

HIEZ2OICHE +EA SYUE ZHY 2F AL 0| LIEtLHE AR HealthOmics=2| 7+ T &%
g=requirements(EEM 50| ¢l= hintsB? )& AEH LICtrequirements. Ct5 |52
HealthOmics7t 78 MHE MBst= Ol AL stE M =Rl &ME 7HE K2 M =R E 71
£2 M =K 2oiELICH

- HAEZ FE

- EHH=E

CIS XM E /I EZEZ 9| Y8 =& 0] M omicsRetryOn5xx HWHE A M YHE EoiFL
Ct Ol M MHE HIEZE & QLT MEO| HIEZ SFE TIEEX f
Ol T AE T2 BIE 72 AMEalg Lt

class: Workflow
# Workflow-level requirement and hint
requirements:
ResourceRequirement:
omicsRetryOn5xx: false
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hints:
ResourceRequirement:
omicsRetryOn5xx: false # The value in requirements overrides this value

steps:
task_step:
# Step-level requirement
requirements:
ResourceRequirement:
omicsRetryOn5xx: false
# Step-level hint
hints:
ResourceRequirement:
omicsRetryOn5xx: false
run:
class: CommandLineTool
# Task-level requirement
requirements:
ResourceRequirement:
omicsRetryOn5xx: false
# Task-level hint
hints:
ResourceRequirement:
omicsRetryOn5xx: false

IEZ BHA HHE

HealthOmicsE I EZE BHA BtS 8 X|HELICIH FZE AIE5l0d X|HE Z7H0| S E W7HR| &
JEZ CHHE Mo 2 AE £~ QU&LICH Ol Y E ofe B BtS3Hok 3t L S Aot &
ME 7R gHE T2 M A S28hLCt.

B0 RE 7|52 AE5tE{H CWL X 1.2 0|& 0] R LICH 1.2 O[Tl CWL HTE At83t= £
AE2= T XYZ X|HHK| &L/t
CWL XTI EZR0|M FZE A8 FL F A2 HolFLICH Chg dAME FZ 27 At

T8 2oiELct.

requirements:
- class: "http://commonwl.org/cwltool#Loop"
loopWhen: $(inputs.counter < inputs.max)
loop:
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counter:
loopSource: result
valueFrom: $(self)
outputMethod: last

loopWhen EE= F L7t SR &= Al7|E Mo{FLICt O] ool ME 7H2E{7t ZICHZEf £ Ot %2 &
Fryt A&SEU op ZEE gh5 7hol &= mtet0|HE YO|olEst= UHE 2 £ O

ZF
HA

C. loo ol
M Et=0 M CHE BHEe R Il= IE £33 2 loopSource X|EELICH 2 HH™EE outputMethod E
= 290t 1ast

H= O
=
£ 2E 5ol &

HZE2|7t Z7her JEfolM 2 A=

HealthOmics = out-of-memory ¢4 Al

o o| X}& MAI=E X|&ELICH EfA3 7t 3 E 137 (out-of-
memory)2 & ZE|H HealthOmics= X|HE &F+E 7[Po= HEE| E€E2 st M ElA3E 44
L|Ct.
(@ Note
HealthOmics= out-of-memory AIHE Z%|CH 33| == HIZ2 2| &F 0] 1536GiBO| = H & [77HK|

3 HX ==st= B A= gLc

Ct2 oMo MHE out-of-memory MAIEE A sHE WEdE2 EoiELICH.

hints:
ResourceRequirement:
ramMin: 4096

http://arvados.org/cwl#0utOfMemoryRetry:
memoryRetryMultiplier: 2.5

= o=

gfLICtprevious_run_memory x memoryRetryMultiplier. @ 0 0{Af HZ2 2|7} 4,096MBC!
Zf40| M5t MAIZ = 4,096 x 2.5 = 10,240MB2| HIZE|E AHSELICH

out-of-memory2 2 Q15 2t40| A5t HealthOmicsE S 412 ALE5t04 AT M2 2| EE S A4t

memoryRetryMultiplier Lt2t0|E{= A0 EFE F7I HEEZ|Q| &2 Ao{FLICt.

. 7= gt RIFEK| g JEZe ULt R alel £ ).

- §E8 MR 2t E Foqof gLICH. Zf0| B EE[HAXX HE 77t YghL[C.

- XA RE 40 o0l U HEE BIHE EEStD BT e MAIZE EX[SH7] 1.5 Il 12 Atolel #k
Ol 21.5 A& &7+&fLict
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of|

CHE2 CWLE At El /322 2] of &iLCH.

cwlVersion: v1.2
class: Workflow

inputs:

in_file:

type: File
secondaryFiles: [.fai]

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

cwlVersion: v1.2
class: CommandLineTool
baseCommand: cp

inputs:

in_file:

type: File
secondaryFiles: [.fai]
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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)"

CHZS GPU 27 AFE0| 9l CWLE ZHME @3 Z 20| of Uuct.

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-t4"
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: []

4

(]

SZER

o

| ot

0>|
Ml
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I EZ Hol o

CH2 of| Aol A= WDL, Nextflow & CWLOIAM SUEt QI3 ZE2 XO|E Eo{F L}

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

CEEEREEIE
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HealthOmics {3 Z2& ul2to|E HES! ot

oZt0/Ee HEX2 3 E2 9| 3 utetO|EE HolgfLct 2= otetO|E & Holsto] R ERE
HC} 90451 CHYSHAH DHE 2 QIALICH K& S0 2= SMA| 12 9| Amazon S3 £ x|l CiEt o}
EOIE{E Mol 4 QlaLict mietolE "HEZESI2 Git 7|8t 2|ZX|E2| MH|A == 22 EE10|EHE
Sl MSE 5 U&LIct 3HCHS AFSXAe CHY S HIOIE| MEE AI835t0{ QT EZE AE
A& LIt

I Z 2o cist oteto|E RE S8 MASHLE HealthOmicsOllA ThEtO|E| ©IZ 212 MA e 4= 9l4

L|C}.

oi2t0|E HE22 JSON T lL|CH mholA 2t ¢34 mletOlEsE /I EZ &J2i0| 0|81t Yx|dHok

Sl HHE AN QLCH Ads AlZHe | 2o st ZE migtolE{of Zt2 ME5HK| St Asio] Almj

ghoct.

Ql2d metole] Aol chS 40| ZEELICH

« description -0| E4 £M82 40| A& AIZF I 0| X|of| EAISIE BEAFEQILICH o] MHS A o
ElC|O|E{ 2 S X|ElL|Ct

« optional -0| MEHX] £ M2 Q124 mlgtO|E{7} MEY AFEQIX| {8 E LIEFLLICE. optional ZEE X|H
StX| otomd Q124 uteto|E{7F e ghuct.

CIS of|A miztole "HE82 3 mi2t0|EE X|Hse e 2oiF Lt

"myRequiredParameterl":

"description":

+

"myRequiredParameter2":

{

"this parameter is required",

{

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

1,

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

}

}
mtetole MEX o
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metole HER 4

>

HealthOmics= M EZ Ho|E 7+ E BAM5tod 2 ntatn|E{E A x|5to{ mtEtn|E HESS MHE
Lich {2 E2 20 meto|H EER T UE MEste 49 Tl meto|E7t AR ER ZloM HX|
E m2t0[HE ME &L

Ct= MiMof| MEE CHE CWL, WDL 2! Nextflow QIEIo| L2 EA4 2 Zlof| 2k7Ho| 0|7} /& LCt.

« CWLOJ CHEF mfetolE Z K|

- WDLOi| CHEt metolE HX|

« NextflowOd CH8t T2t 0|E Zf K|

CwLof| CHEr oh2t0lE Z x|
CWL HIEZ ATIoM 7 E EM =232 Ch31 20| 7HEgf Lot

« nullo| 7t5&t X3l 2E fR82 MEA ™ otetd|eH 2 EA[ELCH
* nullo] ot X[ RE2 He ™ mietolEz EAIELICH

= =
. 7122t0] 2= RE metOlEls MR @2 mhatnle 2 EAELIC

o MHL main HIEZ HO|9| 1abel MMM FZEEILICI 1abelE X|H5HX| o HAHO| H|0]
U&LICHE! EXHY).
C2 Eof= CWL E7F oM 7t Lot & LCt 2t oA 2] miztOlE]| 0|22 QlL|Cx. mt2tolE{7 E st

o -
= I
[ |

B2 mtetole gt MSslok gLch mhetolE7F M8 Arg el 32 242 XS E ER27F elaLch

ol Eoll= 71 S0l CiEt CWL =2t ofixI7H Lot eLict
Gk 0|29z 21 ofxf A
“: 1E=2EE . of
type: int
“: Zl2et2 2Lt &8 3 ofLR
type: int 21Es28EEs o
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AlELCH,
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ot2Zt0|Ee 2
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AWS HealthOmics
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o
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<
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__o=_

« Nulld

ot 2t0|E{2 EAIELICEH of:
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a2 E+ metolEz EAIELICH
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°

WDL 2t oi|A|7F Lot d& LT

Hok ErLict mEtOlE 7}

I
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o

2 X0o|o| parameter_metaOilA
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2

Float fo = 1.0 + f1
WDL 27t oA 7t Ltet d&LICt 2 oA 2 mi2t0lE o|§2 lLChx. Zt2t0|E 7t 2§t

HFHOo| Hlof A& LICH R EXHH). KAl
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https://github.com/openwdl/wdl/blob/wdl-1.2/SPEC.md#metadata-sections
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olzd
=

HH[Int] x

HH[Int]+ x

HH[Int]? x

HH[Int?] x

HHE[Int?]=" x

Z= M& (&4
Ha =y}

U=2/EH oA
[1,2,3] E= ]

[1]0|X|EF []= of

i
rr
N
w

String a =

mySample.a
Int y =

mySample.y

if (defined(
mySample))
{

String a =
mySample.a
Int y =
mySample.y
}

Nextflowoll CHEH mf2tO|E] Z K|

Nextflow2| Z3< HealthOmics= nextflow_schema.json ZtYE T
MgLct {3 EE Holof A7|of mpUo| ZEE|X| 22 B HealthOmics

g FE EAMELICH

oL

of

oL

of

oL

HO
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A
o A7|OF ot

2 7
. 72 Ity T2 24
s

- M getole

Nextflow 2 7F2| o

TE EMO| SHEA A Ssted{H A 7|0 IHUO| CHE 2F MY E SFst=X| LD

A7|0b ot o] 0|E2 olH 7|2 YT EZ mtUnextflow_schema.jsont S CIAEZ[0f Y
&Lch

£7|0r U2 chg A 7|0t T stLtof HelEl R &8 JSONRILICH

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

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

« A 7|0bo]| properties Ho|El REE F&&LCH.

« 40| AFRE = UE description 2 £48& Z&ELICH
2 Ad
-1 O —

9| required EEE 7|82 2 Zf miefO[E{7F B4 AFY QIX| E QK| AEELICEH

CHS oAM= Ho| nhnt Y E mietole ohdE 2EoiFELIc

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

I
"input_num": {
"type": "integer",
"default": 42,
"description": "description for input_num"

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

"description": "description for output_dir",

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

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

"input_file": {
"description": "description for input_file",
"optional": False

},

"input_num": {
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"description": "description for input_num",
"optional": True

1,

"output_dir": {
"description": "description for output_dir",
"optional": False

1,

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

T

FE|X| 22 A2 HealthOmicsE 7|8 {3 E
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ok

a
3

HealthOmicsE 7|2 I ZZ Ho| m} Il nextflow.config IO QU= params EFAIE £
grLich 7|23240| params U= ZEE= ME AMESZE EAIFLICH

TE EMO| SHEA A SetedH Chg 27 AHgol RolstAl2.

HealthOmics= 7|& I EE Ho| ntalot 12 EAMELICH 2 E Ii2t0/EHE X sted{™ 2 E 5t
A REN MR KT EZ0] params 2 E T2 |
|2 MEd AL lL|Ct Holst B2 0|8

of mn S et CI=E 2|0l B RIE LICt

=]
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=
o
O
o>
r
o

-1
0%
_r'_i
mO
mo
A
0
=)
)
X
+
—h
'_l
(@)
=
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N
i
do
u
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u
0

CHS ool M= Eo ot W dE oietolE JE2E 2EoiE LI

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

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

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

.

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

.

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

.

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

}

}

nextflow.configoll Ho|El 7|27t 2] ZR HealthOmicsE CHS o AMlparams {32+ Z 0| LHo{| A AHE

o —
params &Y L mjZt0/EHE s&ELICH Y 2olM= & RIZ0i LtEtLtparamsof & LICtH

params.alpha = "alpha"

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

ME matnle WEX

// other params in your main workflow defintion
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"alpha": {
"description": None,
"optional": True

.

"beta": {

"description": None,
"optional": True

.

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

.

"delta": {
"description'": None,
"optional": True

}

S nteholE

nextflow_schema.json ¥ 25 S E Ll2t0|E{E nextflow.config S LICH T2{Lt
HealthOmics It2t0|E HEZ/0= 2| @ Ti2t0/Eet Ee et I E20M 5 otetolEHE At
235t= 742 JSON Z4X|2 s metn|E{o] el2io 2 x| B sH o BHLict.

A 7|0} otelo| &% ulzto|E

HealthOmics= nextflow_schema. json I
£04 CH= nextflow_schema.json IS Holst= ?S'—?—:

{
"properties": {
"input": {
"properties": {
"input_file": { ... },
"input_num": { ... }
}
3,
"input_bool": { ... }
}
}

HealthOmics= TtZt0|E RIZ8/2 MM input_num I input_file L& FAIELICH
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{

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

I

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

}

}

O| AT EZE AMStM HealthOmics= Ct21t FAFS input. json Tt of & & LCt.

o -
{
"input": {
"input_file": "s3://bucket/obj",
"input_num": 2
b
"input_bool": false
}

& ool S mtetolE

HealthOmics= nextflow.config It U0 S E paramsE & 3tX| oM 8 M S0f 0|
ALHELICH ol & £0{ CtS nextflow.config IS ’é olste B2

params.alpha = "alpha"

params.nested.beta = "beta"
params {

gamma = "gamma"

group {

delta = "delta"

HealthOmicsE Imt2t0|E| HIZ8/2 M8 params.group.delta [ params.nested.beta ZE
FAIELCH

=
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"description": None,
"optional": True

},

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

}

Nextflow 2 7F2| of

CHE Eoi

FH
rr

o 2tOlE

params.input_file

params.input_file = "s3://bucket/data.json"

params.nested.input_file

params.nested.input_file = "s3://bucket/data.

json"

CtZ 0= nextflow.config T+ Q| mfZtO[E{0d| CHEt Nextflow &zt oAl 7} Lt 2F

ul20|E

params.input_file = "s3://bucket/

data.json"

params {

input_file = "s3://bucket/data.

json"

}

params {
nested {

7|g ool mt2tO|E{of CHEt Nextflow 27t ol A7} Lt}

[ls]

_JI\_

of
otLIL
N/A

N/A

M

A
T

oL

oL

N/A

A& LICH
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ut2tolE T
input_file = "s3://bucket/data.
json"
}
}
N/A

input_file = params.input_file
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(@ Note
HealthOmics= ARM ZiE|O|L4& X| st x| B HEE E|ZX|E2|of CHEt HMAE X[t
x| et&LCh.
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« Amazon ECR Z1E|0|Lq o|O|X|of| ¢4 el2d F7}

EtAF ZIElO| BIR[AEE|2F S 73

Amazon ECR 24 F FHA| #&E A8 504 X[HElE YA EH BlX[AE2|9| E|ZX|E2|E Amazon
ECR Z2}to[4! EIiXIEEIQP S718te = UA&LICh REAMIEH LHE 2 Amazon ECR AFE MEAMO| 4
EZ dX|AEZ S7I3HE EZFHAM L.

ELR IAIE FHA
AEE

E MAMst ) Zalo|H! BlR|AEZ|of o|O|X| BIZXREEIE Ao 2 MASID A
Oo|0|X|7 HEE M 7

HAIE! olO|X|et RS2 2 S7|sHE LICt.
HealthOmics= CHS YA ER BX|AEZ|0f| CHEF EAF FHAIE K[HELICH

Amazon ECR TH{E 2!

Kubernetes Z1E{ 0|4 O|O|X| HIX|AEE|

* Quay

» Docker Hub

« Microsoft Azure Z1Ei| 0|4 B X|AEE]
» GitHub ZdE{|0|H BIX|AEZ]

- GitLab ZiE{|0|L4 EIX|AEE|

HealthOmics= YA E 2 Amazon ECR Z2}0|8! 2|Z X|E2|o] CHet EAF FHAIE K|RI6HK| ot L
Ct.

Amazon ECR EAF Al AFE 2| O|™2 CtS1t Z &Lt

1. Z16{ 0|4 O|O|X|E Amazon ECRE £S5 o2 0to|2d|0|M5t 7Lt EFAF 2|Z X|E 2|0 YO|o|E
E S7|3te 27t glaLct.

2. 3Z2= mgtoltl 2|EX|EE|Q S7|5HEl ZiE|0|Lq o|O|X|of| HMASIH, O|= HEZ! HXIAE
2|0l M HELlo| EEIXE CIREEs s JAECHH orgxqg;uq_

3. Amazon ECR EAZ Al o & 758t URI =& AIE5617| I E 0 HealthOmics MH|AE
Amazon ECR Z2}0|8! URIE YAEZ HX|AE EI URIZI RIS S 2 OHEE &+ U&LICH KT EZE
Xo|of M URI Zt € UCIO|ES T HIE Ze = giaLch
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Ct.
® Note
M Aol Zetol8! E|ZEXIEEIE ME5te Sotolles EAF FHA| 732 BZESHK| Ot A|
Q. Aol AmstHLE O &ZtetHl= ol &b x| Z8t O|OX|E AHE5t= THOo|=Z2telo| Ehalieh o=
olA
AI\I:IL’|E|-

XtAIE LI Amazon Elastic Container Registry AFS MEMO| EAF FHA| 75 HHE HEFHA
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rH
Mg
fjo
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ol
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FHAIE T A5tE4{d Amazon ECR &8 AF835t0d .S BHAIE WS LICH.

1. Amazon ECR & 7|: https://console.aws.amazon.com/ecr
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-

2. 2Z Hwel Zetolsl BX|AEE0M 7|5 X dHEE e COhE Al E2FE MEHELICH

3. EAF WA HOIX|HIM 72 F7IE MESENLICEH

4. UAEZ YXRIAEZ TiHolM =20l HIRIAEZ|QF £7|38 o HXIAERIE MEdSH
= CtSe MEigtLICH

5. UAEZ HXIAEZH Q50| 2t B2 Eot 215 HE 7 LFEl SageMaker Al o+ tS &
X|&Hst= M o X7} 2&0i YEILICH ChSS MEighL|Ct

6. ULAamo|A X|IHe| FHA| HYATO|A THHM EH SIZX|ES| HFAIE AE3HHLE HF AL
gio|l =zlol|H! B|ZX|ECIE MMHEX| o{FEE MEHSILICH HMFAIE ARSI E MEHSH B I
Al SIZX|EE| HF A0 S AL O|EE K|™HELICE.

7 géEE HYAHO|A TN EXH E|ZX|EE| HFAIE AL HLE HSF A Qo HAEZ 2]

EZX|EEM 7IKHE K| 04 E MENSILICH HFAIE MBS 8 MENSH A Upstream 2l E K|

EEI MS Aol M5 A O|F | &gt}

HUAH O|A ofA| IHLOE X & @&, UAEZ| URL L MA=l FHA| 2|ZX|E 2| URLO| E
AlEL|CE.

KMet B2 ELF A & dEAWS 22| 2£)2 HESHAML.

CLIE At83dto] EAF Al & 4

Amazon ECR create-pull-through-cache-rule HEE AI&3510{ EAF FHA| FAIS MMHELICH 2150]
Lot YAER BX|AER|9| B Secrets Manager 20t ¢f & 0i At4 Z3HE X

—r
0
el
C
o

Cts dMoME XHEE 24 dAEE BIRIAEZ|Q o & MSELICH

Amazon ECR IH{E2!9o| Z&

4o

CH oMol MH= Amazon ECR HEE! 8| X|AEC|of CHEF EA4
2| MFAME ecr-publiceZ X|HEtLICH Ol A slH ZEA R Hi\l TEIZ 3H A ZF B[ ZX|E
2|7} ecr-public/upstream-repository-name| BH &M|HE AL 3HAH ELICH.

aws ecr create-pull-through-cache-xule \
--ecr-repository-prefix ecr-public \
--upstream-registry-url public.ecr.aws \
--region us-east-1
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Kubernetes Container Registry2| 3<

SgELICH E|ZX|EE|

CHS ol KMo M= Kubernetes T{E 2! Bi| X|AE 2|04 CH AZ A 1=
= Mest Zt E|ZX|EE|
LC

gt E
XMEAFE kubernetes© E X|HBHLICE Ol 5t EA R FHA| FE 51
7} kubernetes/upstream-repository-name2| BH MHE ALSstH &

aws ecr create-pull-through-cache-xrule \
--ecr-repository-prefix kubernetes \
--upstream-registry-url registry.k8s.io \
--region us-east-1

Quay?o| B2

Ctg oAM= Quay HEE BIX[AEEZ|of CHE EAF FHA| 732 LIt 2= X|E
HEAME quayE XIHELICH O|HH 5tH EAF FHA| 722 S5l MME 2 2|ZX|EE(7t
quay/upstream-repository-name8| BH HMHE AL 3HAH ELICH

aws ecr create-pull-through-cache-rule \
--ecr-repository-prefix quay \
--upstream-registry-url quay.io \
--region us-east-1

Docker Hub2| A2

Ct& OilX[ol M= Docker Hub BIX|AEE|0]| CHEF E2AF FHA| RIS MMELICH 2[ZXIEE HEF
A& docker-hubS 2 X|HELICH O[E A 5t EAR FHA| RIS
docker-hub/upstream-repository-name2| BH MHE Al EILICH Docker Hub £9F QI
S HEJ} 28 E 2o o5 o] A Amazon 2|44 O|E(ARN)S X|&HaHof & LCt.

aws ecr create-pull-through-cache-rule \

--ecr-repository-prefix docker-hub \

--upstream-registry-url registry-1.docker.io \

--credential-arn arn:aws:secretsmanager:us-east-1:111122223333:secret:ecr-
pullthroughcache/examplel234 \

--region us-east-1

GitHub Container Registry2| Z<

IC}. 2|ZX|EE|
FEIZX|E2|7H

CHS oMo M= GitHub ZAEIO|L] B R|AE 2|0l CHEE EAF FHA| FEIS MAE
MSFAME github2 2 X|HELICH O|EAH stH EAF FHA| #2IS2 Sal H4E

N ‘_
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github/upstream-repository-name2| BH MHE AE5tH ELICH GitHub ZiEI0|L BIX|AE
o] 2ot oI5 ME T ZEE 2ot ¢F 5 o] Mi| Amazon ElAA O|&(ARN)S X|&5H0F Lt

aws ecr create-pull-through-cache-rule \
--ecr-repository-prefix github \
--upstream-registry-url ghcr.io \
--credential-arn arn:aws:secretsmanager:us-east-1:111122223333:secret:ecr-

pullthroughcache/examplel234 \
--region us-east-1

Microsoft Azure Z1E{|O|L4 B R|AEE|C| B

Ctg ol X0l A= Microsoft Azure Z1E 0| BIX|AEE|of| CHEF E2EA R FHA| &
XEE| HFAIE azureQ 2 X|HELIC} O|FH A 3tH EAF FHA| 722 S5 HM
7} azure/upstream-repository-name2| BWH X HE AtE5tH ELICH
H2lXIAERZ| 2ot Q15 ME It & El ot &85 o MA| Amazon 2|44 Of

—_— - O O

LICt.

aws ecr create-pull-through-cache-xrule \
--ecr-repository-prefix azure \
--upstream-registry-url myregistry.azurecr.io \
--credential-arn arn:aws:secretsmanager:us-east-1:111122223333:secret:ecr-
pullthroughcache/examplel234 \
--region us-east-1

GitLab Z4E{|0|L BIX|AEE|2| BL

Ctg oMo M= GitLab Z4EI0|L] BIRIAEZ|of CHEF EA R FHA| 72 HMHELICH 2|ZX|EE
MEALE gitlabo 2 X|HELICt O|EH otH EAF FHA| 28 S5 Mst 2 2[ZXIEE|7t
gitlab/upstream-repository-name2| BWH M|HE At 5tH ELICt GitLab ZIE|IO|L] BIXIAE

2| 2ot 918 HE It ZEHE Eot &8 S o TX| Amazon 2|44 O|§(ARN)S X|H&tof & LCt.

aws ecr create-pull-through-cache-rule \
--ecr-repository-prefix gitlab \
--upstream-registry-url registry.gitlab.com \
--credential-arn arn:aws:secretsmanager:us-east-1:111122223333:secret:ecr-
pullthroughcache/examplel234 \
--region us-east-1

KEMIEH L& 2 Amazon ECR AIE AEMO| EAF FHA| #E|(CLI) MMEE HZSIAM L.
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get-run-task CLI BEE AtE30{ §7 % Yol AtE &= ZdE|0[L4 o|O[x|oi| CHet HEE HAM
&Lict
= .

ﬂl?ﬁ

2 O
T AA

aws omics get-run-task --id 1234567 --task-id <task_id>

Z240f|= ZE 0| o|O|X|oi CHEF CF2 ME 7+ T EHEIL|CH

"imageDetails": {

"image": "string",
"imageDigest": "string",
"sourceImage": "string",
}
UAEZ B|X|AEE|of CHEt BRIAEZ| HEt

HX|AEE| HEHE AF83104 HealthOmics7F E2AF FHAIE AL St Z4E| 0|4 0|O|X|E€ Amazon
ECR ZZIO|H! HIX|IAEEIZ 7IME = UL E LIt Ao AR L|= ZE|O|LE MEstes

Amazon ECR H|X|AE 2| M2 HR|AEZ|0f F7+&rL|Ct.

CH2 22 HealthOmics MHIATE X|HE EAR FHA| HFAHE)Z CIZX|EEIE M5t 0|2
B ZX|ECE HAEZ E2 AIZE £ e HEtE Foig Lt
1. Amazon ECR E2£0M 2% HFE Y1 ZetolY! HIXK|AEEIHM BIXKIAEE| HEHES &&st O}

"Vexrsion":"2012-10-17",
"Statement": [
{
"Sid": "AllowPTCinRegPermissions",
"Effect": "Allow",
"Principal": {
"Service": "omics.amazonaws.com"
}I
"Action": [
"ecr:CreateRepository”,
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"ecr:BatchImportUpstreamImage"

]I

"Resource": [
"arn:aws:ecr:us-east-1:123456789012:xepository/ecr-public/*",
"arn:aws:ecr:us-east-1:123456789012:repository/dockexr-hub/*"

clZX|EE| Y -—ES

HealthOmicsOl A EAF FHAIS AF251248H Amazon ECR E|ZX|E 2|0 2|ZX|E2| M4 EHEZS10|
olo{of gfL|Ct ElZ3l2 Al X} EE= Amazon ECRO| YA EZ! BX|AE2|of CHEt Z=2to|8l 2|Z X
ECIE MEg mo 4 MHE ™olghLct.

Z+ el Z5loj = Amazon ECRO| M ZIZX|EEIE EX HZ3/0 UX|AIZ|E Ol AH8stE 2lZXIEC
HUAHO|A HEAT ZEE[0] U&LICH RIER2 BlAA 7|8 HMA M T 2HM, d535
U+HF7| Y 2EE 2 E 2|EX|IEC M-l i 7S xIHE o

KEAMIEH L& 2 Amazon Elastic Container Registry AF& MBEAMO| E|ZX|EZ| M4 HESS XA
o

-l .

ElZX|EE| dE RHESE ddstes Y.

1. Amazon ECR 2&0/A 1% &8 Un Zato|y BXIAEEIM 715 U XS 2Es g
BlEXIE 2 M MESS MBI

2. ®ES MM MeshC

3. HES ME HEM EAT JHAIS Mg

4. Ol WESIS 5 HEA| MSEX| obLIM CHE MESID YRISHX| o BE BlEX|E o o
88 x| etz
S HEAE MEsts 2 HE Aol HYAT0|A HEA 22 YFLICH PTC FAIS M4
00| MTALE KIBHALIC
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JSON
{
"Version":"2012-10-17",
"Statement": [
{
"Sid": "PTCRepoCreationTemplate",
"Effect": "Allow",
"Principal": {
"Service": "omics.amazonaws.com"
},
"Action": [
"ecr:BatchGetImage",
"ecr:GetDownloadUrlForLayer"
1,
"Resource": "*"
}
]
}

7. MEAMo= 3 7| YA QU EjT0 22 2|EXEE HHEE FIHE = JU&LICH Amazon ECR
2 RIYE HEAE A5 BAT JHAISCR M4E 2E #e|o|L olO|xlof o243t FAIg
MEgFLct
CtS2 MENFLICH
TH2 dEStD CheS MEIgLCt

‘I"-IE- E AHA—I

MSZER £ B HHS M4 0 BXAEE HES AEST URE B9 Aolo/=EL|
ch REAMIEH LIS ZEtoldl 9T EE MM ATFHMIL.

HIXIAEZ| OHE

Z 20|98 Amazon ECR Bl|X|AEZ|Q] HF A2t HAEE HIX[AEEZ| O|F 7Hol OHESIE & BIXIAE
E| DH-U-l; X-Io|oI-L||:|.

Amazon ECR I X|AE | OHEof CHEF REMIEH LI Amazon ECROMIM EAF FHA| A& MMHE &

-1 OO
ZtMR.

CtS ool M= Docker Hub, Quay 2! Amazon ECR Publicoll CH8t Bl X|AE 2| OHE S Eo{FLIC}.
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{
"registryMappings": [
{
"upstreamRegistryUrl": "registry-1l.docker.io",
"ecrRepositoryPrefix": "docker-hub"
1,
{
"upstreamRegistryUrl": "quay.io",
"ecrRepositoryPrefix": "quay"
1,
{
"upstreamRegistryUrl": "public.ecr.aws",
"ecrRepositoryPrefix": "ecr-public"
}
]
}
o|O|x| o{iE
Z2}0[%! Amazon ECR I3 Z20f ol o|0[X| 0|1 YA ET BX[AEE[2| 0|0|X| O|F ztof
OiEst=% o|0|X| HE S HelgfLct.
ELF IHAE X|Hst= BllIX|AEE[olM o|0|X| OHEE AFEE & UA&LICH HealthOmics 2f= Q&
EZ tX|2E2|o|M o|0|X| THEE AIEE =& J&LICH HAER BHX|AEEIE Z2to|E! 2[ZX]

EgQt =502 57|58l ofF &FLCt.

Amazon ECR 0|0|X| O§Zloi| CHEt REM|E LIRS Amazon ECROUIM EAF FHA| 7 & MA 2 & X5}
M.

CHS oMo A= Z2t0]8! Amazon ECR O|O|X|0iAM =2 A= ol0|x| & %4l Ubuntu 0|O|X|Z 2]
g & 2Eo{EL|ct.

{
"imageMappings": [
{
"sourceImage": "public.ecr.aws/aws-genomics/broadinstitute/gatk:4.6.0.2",
"destinationImage": "123456789012.dkr.ecr.us-east-1.amazonaws.com/
broadinstitute/gatk:4.6.0.2"
3,
{
"sourceImage": "ubuntu:latest",
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"destinationImage": "123456789012.dkr.ecr.us-east-1.amazonaws.com/custom/
ubuntu:latest",
}
]
}
Amazon ECR Z1E{ 0|1 o|O|X[oi| CHEF et 2] AtE
- OFF[ElX
HealthOmics= x86_64 Z1E|O|L{E& X|&ELICt. 2ZH A|AEIO| Apple MacZt 22 ARM 7[EIRl A<
CIS1 22 HH S AL835l04 x86_64 Z1E|O|L4 0|0|X|E =38t}
docker build --platform amd64 -t my_tool:latest .
C TlyH a4
HealthOmics HIEE ATI2 I EZE 20| Ar&&|= Z4E|0[Lq o|O|X|oi| CHEF BE R 9|
2 bash A3 EEE A UeLICt 2t ZE|0|Lq o|0|X|= bash &0| 7|&2Z(0| &/ =& X[HE
ENTRYPOINT §i0| el=3Hof &fL|ct
- EIXfEl 32
S5 It AAEIZ timpOA ZIElO|L] =Fdod|l ot EELICE o] f|x[2| ZAH|o|Ld o|O|Xx|of| LAE &
2E OOIH E= E7= AMEolELICH
HIEZR HOl= /mntiworkflowl| 17| & EIRHE Sl EHA IO AL E = JU&LICt
. O|O|X| &7|
Z|cH Z4E 0|4 O|O|X| 2 7|= HealthOmics HIEZEE 174 37| LT MME FXFAML.
HealthOmics YT Z 2 o] &7 H
HealthOmics= ZIE{|O|L{0 M AlRE|l= I E2 0] CHE HETL e 83 H-E NS ELULCH /3 E
2 ztodol 2 Xjof M O|2{3t p40l 7S ARS8 4 QlaLict
£ HealthOmics Y EZ = AWS_WORKFLOW_ HSFAFZ A|RHEtLICE o] S AE E5 & 84
Bl MEALQL|CH I ZEZ ZAH|O|L{| M RHAl| B4=01|0| HFAIE AFZ2 K| OIMIL.
HealthOmics= CtSt 22 FEZ &4 H-E XS

ZiEfo|H o|Ol x|
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AWS Region: us-east-1

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

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

Workflow Task UUID: f@c9ed49-652c-4a38-7646-60ad835e0a2e

Amazon ECR Z1E|0|L{ O|O|X[0{| M Java AFE

I EZ B2 37t GATKSH 22 Java OHEE|F0|ME A8 stE E? ZH|o[L{ol Ciet CHE HIZE|
LT AEE DML,

« Java O EE[7[0|M2 2B HZ2[2t &l HZEIE ASELICH 7Bz 2|0 & HE 2= &0l
LM ALE 7hs B & HlZ 2o ¥EELICH o] 7[E4t2 & JVM HiZ & JVM ™ol et §
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ctX[22 JVM 22 HBME FHESH7HLE Java BHEE SH(01: -Xmx')E ArEstod & HIZ 2| Z[CH
e BAHe=z dEELLCL

o JVM AE|E HZ2|7l 2est22 = cl & HE2|E 716 0|L III-IIEEI % Fo| 100% 2 AXIsHX| Of
M. HE2El= JVM 7HH|R| £=Z&7] 2 HE|oO|L{o AdE|lE= ZIEF 29 MA Z2MHANE et
L|C}.

va E ez ofE o 22 J|EF &
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7| 20l Java OutOfMemory @7 7t EAIZ|X| et &LICH

Amazon ECR Z1E|O|L4 o|O|X|of| &4 o124 F 7}

m

QIEZ TS MY Ol LR DE MY T, 20|23 W AIRES HUS AHsHE O

M&E|&= Amazon ECR O|O|x|of F=7}&fLct.

zhQq Z4El|o[Lq o|O|X| % of = AT B E, HIO|L42| & 2to|EE{2|& AH&36HK| b= [0l E&aLct
Ol= bin C|HEE[E nf-core FAEE W7|X[Q YR E ME5t= FAEZE NS I S5l S
gLICH Ol CIEEEl[= YITEE 2o ASE = UX|EF 817 M8 C|ME{Z|2 02 EELICt o] C
HEZ|o| T 2lAAE B o|0|XK|ol| SAMSHOF 5tH ZHEFY Al EE= Eof A E|= Z1E|0[L o|O]

X|E g m MAEE =+ QlojoF FLict

HealthOmics7} X|¢d5t= ZIEO|L] O|O|X|Q| Z|CH 2 7|= HealthOmics YT EZ2 17 37| & E A
ME EZX35HM|L. HealthOmics

HealthOmics &3 £ = README I} &

QI3 Z 2o st x|E, Clolo{a 3 2! El4 MEJ| T8 E README.md IS =2 =8 4= Ql&LC.
Zt I EE HT2 HMEX| UCI0|EE =+ %= README It 5tLHE K| ELICH

README 27 At Ct21t Z&LCt

« README It 2 0t3CH2(.md) &4lo|o{oF & L|Ct,
- X%|CH ZtY 3 7(: 500KiB
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=X
« 7|Z README At2
- A3 =7

7|& README A&

Git 2| ZX|E2[0M LHEH READMEsO & Ytro 2 B|ZX|EE| 2/F0ilA & %%MI ofe ool 23
7t Z & E|o{ U&LICH HealthOmics Git S &2 2&0|M Mg BIH22 9|8l 0|2 MLl A= K&

HESI 22 =5 URL YOIO|E7I 2R 35HK| ef&LCt

Amazon S3 FFE 27 =210|2 0| M 7HX{2 READMEs Z< 0|0|Xx|Qt &3 &= HE 2! URLs A28t 7H
L ={et Bici2E flol 4T 228 Yool stof FLich

® Note

HealthOmics 2 0] EAl5t24H 0|0|X|E ZIHX 2 5 AEISof gL|C}. GitHub Enterprise
Server EE £ GitLab Self-ManagedZ2|Z X|E 2|0 MZHE o|0|X|= HHRE 4 i&aLICt

A £

HealthOmics 2&2 MO Z2 & AI&35t0] SIHHMo = AM|AE = Q= o|0[X|t 23 E EzterL
Ct. Zztolt! 2|ZX|E2|0M URLsS HIH 252 AF X7t 2|ZEX|E2|0f HA|AE 4= QlofoF EfL
Ch AFEAF X|H THIQIE AF23HE GitHub Enterprise Server EE & GitLab Self-Managed 2| Z X| E 2| 2]
A2 HealthOmicsE O|z{8t Z=z2tol8! E|Z X|E2|of X{ZHE AT 213 2 &Qlst7{L} o|O|X|E HHE
s 4 od& | |C}H

= T HAHE

CHE Z0|l= AWS 2£ README R0 X5t OH3CHR AT LIS QI& L.

A AWS 2&

of & of, 3tx[2t otO|2 2 Q& Lt

HH K| of

7|2 HAE A XY ol

IE ES of, 3t XIBt & Z X EA| Y SAHE 7|50|
g Lct.
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) I =0
Dol o2
N
orr
ro
1z
i

2
1o

O|OfX[ S4

OIOIX(E & 7tS)

M

Hi &

Mermaid CHO|0{12Y

N

4 x4

(S |

Subscript 2! Superscript

o|O|X| & 213 URLs AFE

AWS Z&

o

of

of, st x|gF & A

of

|m

I

i
mo
ba!
i
[o][]

tX| i &LICH.

oA SZAofl et H o] x| & o|0|X|URLsE CHE d4lez F&LICH

o {username}: E|EZX|EE|7} ZARIE|E
{repo}: E|ZX|E2| O|FLICI.
{ref}: &4 FHxEHzX|, EfT & 72 D).

{path}: EIZX|E2|2| B o|X| E== o|O|X|oi CHEr Y F= iUt

k>
>
OH
il
>

GitHub

HO|X| URL

https://github.com/

{username}/{repo}/
blob/{ref}/{path}

A& Rt ol Lct.

o]0/ x| URL

https://github.com/

{username}/{repo}/
blob/{ref}/{path}?

raw=true
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AA

OK

=4t

HO|X| URL

GitLab https://gitlab.com/
{username}/{repol}/-/

blob/{ref}/{path}

Bitbucket https://bitbucket.
org/{username}/{re

po}/src/{ref}/{pat
h}

GitHub, GitLabX= HEE| E|ZX|E20]
Ch ot ZolE

Ol Liet &Lt

zZztols! 2lZXIEE| X|H

0|0/ x| URL

https://raw.github
usercontent.com/{u

sername}/{repo}/{zx
ef}/{path}

https://gitlab.com/
{username}/{repol}/-/
raw/{ref}/{path}

https://bitbucket.
org/{username}/{re
po}/raw/{ref}/{pat
h}

474 |= 10| x| ! 0|0|X| URLsS 2 5 Bitbucket X|&&FL|
zZgtold! 2|Z X|E2|of CHEt o|O|x| L 13 URLs HIHZ2lof CHEH ZF AA 22 XFQ| K|

LA BSK | O| X| URL O|0|X| URL
GitHub 2|ZX|EC|0of HMAE = QU ol
= 408t
GitLab 2|ZX|EC|0of HMAE = QU ol
= 7420 ot
Bitbucket 2|ZX|EC|0f HMAE = QU ol
= 7420 ot
zZztol8! 3 E 20 CHst Sentieon 2HO|MA 2F
ZololH! /T E 20 M Sentieon 2AZEQ|0{E AI235t= 23S Senieon 2O|MA T EHEHL|C} CFS
EtA|of| 2} Sentieon &2 Z EQJ|0{0] CHEF EIO|MAE @™ stTD MMELICE

MEH AL Sentieon EHO[MA
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« Sentieon 2IO|MA @&

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

« O|HILol AWS HA| AHEXt IDE A ELICH
- Ct= XIEof et AWS EA ALE Xt IDE R &LCH
ol

+ HealthOmics AMH|A &2 UO|0|E 3504 sHE 2|7 2| Sentieon 2HO|MA M Z & A| 2! Sentieon
Omics HHZ!o| CHEF HM[A HEHE F0o{ELICH CHE AN =0 M M A HEHE FogLIChus-
east-1. st AL0| HIA

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|3 ALEHIE 4435104 Sentieon BHO|MA MB{ =5 Alof| HMAEFLICEH

o K| AHIE MM5t2424 support.console.aws.amazon.com O|S & L|C}.

« K| AtEol AWS HH & 2[TE MSELICH AEOo| 2toldA MH ZE AL &8 S50 F7¢
ElL|CH

« Sentieon 71E{|0|L42} Sentieon ZIO|MA AJEBIEE AIE5l04 ZEl0|E! QI EZE L=ghLCt

« Zto|8! KT EZ LYo M Sentiecon EFE AFE 5= WHo| CHEE =71 X|E2 GitHub2l
Sentieon-Amazon-OmicsE & X 5HA|2.

« Sentieon 2T E |04 H{A 202112.07 O|& 2 HealthOmics 2tO|MA M ZTEAIE X|ELICT
202112.07 0| 2| Sentieon AZ E9||0{ HHE AF235t24Pd Sentieon X|HE| E2I5H A AI2.
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HealthOmics2| K3 Z=Z 2IF

I EZE A Fole & Hul A™-ES AlF sV ™ol [IZEZ20M BIHE dst= 20| E&L
|..

Ch 2lE= Aol g + = LR E A XIFLICH
WDLS| B2 I EEE HME [ HealthOmics7t AISSE BIEE A™AELICH 2B E2 get-

workflow & 0| statusMessage ZEOM AFEE £+ QU&LICH C}
=2 AMELICHMEE WDL K E22| QI3 E2 ID AL8).

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

HealthOmicsE HFIEZ2E HHst7| Tol AT EZ Holo|M e = /U= BEEHE MSELICH
HealthOmics 2 0t0|Z12f|0|MstEd= 7|& mo|ZEfRlofA of2de BIEE A=-ELIct

« WDL - WDL ZIE{E A&¥35t= {8 2 Amazon ECR O|0|X|L|C}.

« Nextflow - NextflowO CH8l Linter #&12 Al
O BIE{o| AA F=of HMAE 4 &Lt

« CWL- ALY = Qi3

i
9'|_|
rr

HE 2! Amazon ECR O|0|X|LIC}. GitHub0{l A

HealthOmics ¥ Z2 2
ZZlo|El QI3 E2E MMSed{H CIS 0| 2R &L},

ClCWL. #2322 H
Y HZEE 27 A

« Workflow definition file: WDL, Nextflow=E &= 2L

2 %
Ct K3 EZ Ho| ot
EP

Ol HIAEEE AMSste Aol O =
¥2 Zastol YIEZ Ol MY W A SHeiof

Qe . zip gAlo|ofok BLICt RIMIE LIRS HealthOmmsQI -r-lﬂa
HealthOmics

s
_Ql_'
9
2
[
Pl
rok
>
0Q A
|_|'|
> f I
Q'I_
m

« Amazon Q CLIE At&3t04 WDL, Nextflow 2 CWLOIM I EZ Ho| ntd Yesn AS
&+ U&LICH REMIEH LI 2 Amazon Q CLIO| CHEF T E Z E of| A 2! GitHub2| HealthOmics
Agentic M43 Al RIS ME R ZSHAIL.
« (Optional) Parameter template file:0l 2 & El L}2t 0|6 BE
of A¥ uet0|E{E H 2|5t 7L HealthOmics 7t IH2HO|E &
HealthOmics {2 Z2 & ml2t0|e ©HEZ2! e & =5HA

u

AH Ad

L|CFJSON. @<l SS

el XL
312 MABLICH RHAE LIS 2

P

[e]l]

IlIII:I >

Ico
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« Amazon ECR container images: 2 Z 20 A& k= ZF Z4E{|0|L{0| CH3H = 2F0[8! Amazon ECR
EIZXEZ|E ddELICt {2 EE8 Zde|0o[1 O|0|X|E M+4dstod Zetol|t! 2|ZX|EE(of XHZE st
L} X|HEl= HAER Y RIAEZ|Q 2EHXE ECR Z2}0|Y! 2|ZX|E2|IQF S7|8H8HLIC}.

- (Optional) Sentieon licenses: ZEZt0|8! /I Z20i| A Sentieon AZEQ|0{E A E = U=
Sentieon EtO|MAE @& ELICH.

AMIB(ZS)ECH 2 {3 E= Ho| o F? a2z dd ol Chg &4 & otLtE MEELICH

« Amazon Simple Storage Service 20| Y2 =5t ?|XIE X[HFLICH
- QB Z|ZX|E2|(ZICH 27| 1GiB)dl Y2E=6t1 E|ZXIEE| HE HEE X|™HELICE

T EZE MMt F UpdateWorkflow HUSZE OIS HIEZZE HEE UO|O|EE =+ A&LICH

02
02t

Iz
02

. 72 AERK| S
- 782 AEEX| EF(HZEZR ID AFS)

« README.md Z}¢!

SIAEZO|CHE YEHE HESIHH M /222 E& /322 HYS dd&Lch

T EZ HY 22|l AI8%tod HAEZE TSt FRSELICH HUH2 BH=E 23 &= HOH0|E
o| £elg #elste d =F0| ELIch HEol| CHEr REMEH LIS 2 K22 HH 488 HZTsHAAl

o

—r

Es |

- IZIO|E QITEE MY

- ZZlO|8 I3 EE HO0|E

- ZElo|E! IZEZE AK|

- QI E=Z M| EOl

- I EE HololM Az o B Z

Zato|y YER MY

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

HIEZEZ o|F0| 7He! Al HE(PINE Z &SR] OFAA|2. 0|2{8F O|& 2 CloudWatch 210]
E AIELICE.

QITEZZE MAME [[H HealthOmicsE= I E20]| HE
UUIDE Q3 Z2 2 3 Z 2 HXoM st 22
I EZEZ UUIDE AIE235l0{ T EZE T R5HH AHEs

AERHUUID)E BB 9382
AR (guid) ILICH CIOIE ZXE 215

rr
=
2 l
Ok
1>
r
n

0II

AEE BAolM OlF TT(MY T, BHolEEiEl EE ATRE)E A
746 0|14 olDlx|ofl W= grLich ZAEOIL] Ol0IXIE B ARG ML

« ECR ZZto|8! BX|AEE|oi|A ZiE|0[Ld O|OIXKIE =

|>
om
o
r
_ITI_
o
Ijo
End
lo
>
>
[
r\l

- ECR ZEto|8! E[ZX|EE|E st 7|E ElZX|EE§ MEfgfLct

. 0f AHEEICHE ECR 2|AA MAME T AIBHL|C}Amazon ECR T3t

- Zdefo|d o|O|x|§ =z eto|&! E|ZX[|EE[o] Y2 =7 LICH

« ZH|O|A O|O|X|E x| ElE EtAF EIX

|rn
L]
lo
rH
m
e
LQ
ofn
N
lgﬁ
o
rC
[ul
o
Ijo
g
lo
>
Al
[
r\l

- ECR ZEtOo|Y! BIXK|AEE|0|M ZF HAEF
KtMet LiE2 O|O|X| OHE EHHE HEStAAL.

- 0f ¥HE CHE ECR ElAA HME FEEL

_;E
3
Q
N
(@]
-]
m
O
Py
=
OII

. QIEXER MM EIZ2IS AASH
cto|&! E|ZX[EE[E ddste Al7
. HEA TS Misto] YAER Folo| ZE|o|L

Al DHEEf LI

2 Amazon ECRO| dAEZ! H|X|AEZ|0f CHEF =
X

O|0|X| X E ECR 7FHA| LKA m O|A0 C}

HIEZE MM M I EZ, A 2 o CHE HE7F 2 & E T EZ Ho|E MSELICH
HealthOmics= K3 Z =2 Zo|E 2 EE= Amazon S3 HZ! EE= X|&IE|= Git 7|8 2| ZX|E2|o X
E zip otzto|lE 2 AME £~ Ql&LICH

. 22 A8s0I YT EZ MY

« CLIE AI835t0od =22 4

- SDKE M 83510 T E=Z HY
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ZE£E MEs0{ HIAER WY

1. HealthOmics 2&2 Lict
2. LSt AR 25 BHME™)E QLict Zetold! IZERE MEIFLICEH
3. Zoo|8! I3 EZ HO|X|0M KT EZ MMHES MENFFLICE
4. I EZZ Mo| HOo|XK|M CIES HEE AN Z&hLCt.
1. I EZ 0|5:0| YT EZZ 2| 178 O|FALICE AWS HealthOmics 2& ! CloudWatch 21
oM A E T Hsle{H YT EZ 0| MHSH=E ZJ0o| E&LICH
2. MEH(MEH ALEN:0| T ZZ0of Cist ML
5. IE=Z ™ol mdo|M CtS HEE MBELict.
1. YZER Qlof(M AE): YAB 20| A 2oiE MEHELICE T3 x| 82 HealthOmics 7}
KT EZE HOlo|M 2Ho{E A-™ELICH
2. {3 EZ Ho| AAM Git 7|8t 2|EZX|EE|, Amazon S3 {%x| FF= EZ4 E2}0|EH M Ho|
ZHE 71X E ME4SHLICE

a. CIZX|EE| MH|A0M 7tK27(|2| 3

® Note

HealthOmicsi= GitHub, , , GitLab, Bitbucketol| CHet IH{E2! 2 Zalo|8! 2| ZX|E2|
GitHub self-managed& X|¢gfLICtGitLab self-managed.

A4 g MENSH0{ AWS EBIAAE 2|8 E[EZX|E2|of AT LICH 442 MAdsie{H Al
2 AXSMeE FE 2| ZXE2|9 44
(@ Note

TLV 2[del 12 T E2E 4452 IAD (us-east-1) EIT0IM HAZES HY
St OF & LICt.

i. M| 2|ZX|E2| Dol 2|ZX|E 2| IDE user-name/repo-nameL £ = LIC} O] 2|ZX|
o]

Ez|o] mtol HMAE +~ A=K FH I

HIEE Y
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(E@%| E}2 EEE= 749! ID)E =238hLCt.

A otH 2|Z=X|E2 TS 7H A
|CH 507100 TR glob T

(op

A. tests/
B. *.jpeg
C.large_data.zip

b. S30|AM Ao| Z{ MEHO| AL

i. FEE S 2 ™ol E{7t & E Amazon S3 2IX|E§ 2T LICE Amazon S3 H{Z!2
%agggr %OIor 2|Zof| Qlofof EFLict,

i. 74|Z30| Amazon S3 HAE A R5HX| A2 B2 S3 HA L/ XHe| AWS AHHE IDO| HA! A&
°7<+°| 74|7“ ID% U2grLICt S3 O] HE = HealthOmics7t HZ! AR HE =QlE &=

6. README Z}(MEH ALE) oo A README Zto| AAE MEHG 1 CH2 HEE MSELICH
- Z|ZX|EZ| MH|A0M 7tX{2 7|2 README It A2 0o 2|ZX|E2| LH2| README Tt &
2E L™FLIch

« S30{A T} AMEHO| S32| README I} 2lofl README It 22| Amazon S3 URIE S3/238fL |
Cl. Amazon S3

. 24 /\AOM E+°' MEH: README - ME AFE ol Tt MEt g MEdSto{ 2 =& O3 CHR

7. 712 M¥ AEEIX| A WMo YTBRE AL SHE Aol ChE 7= MY A K| K
0 £
o

1. A AEQIX| S8 MM o EXM AEDX|E UA| A AEZT|X|Q| 7|22 2 AFREHK| 0
H2E MeEigtLIC Z7[242 ™Y AE2[X|L|CH
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10.

11.

12.
13.

14.

2. AEEIX| 8F MB(ME AY): BE MY AE2IX| 980 B0l YAER0| WL 7| A
(o] ol

2 QlesLich ol ThatnlEo] 7122t 1200GBULICH AR Alxte
m ol 7|2 3te MAOIE & UBLICH

QI Z2 ngto|e] FIHAMES AFE HO|X|ol M mHEtO|E] AAS MEHSHL|C

1. I EE Yol oM & 242 B2 HealthOmicsE HFIEE Ho| o HIEZ ut

EtOIEE RS2z 78 EMELIC

—_

2. Git 2|ZX|E2|olM utetolE| 2 =22 M2 S| EX|E2|e| utetO|E ElZ2 ntel ZEZE A}
LCt

3. 24 &~ A0{AM JSON Y MEo| M mEtOIBE XIHete 2H 240 JSON IHYUE UZE
gLt

4. 1A E=Z ntetO|EHE #3522 YU™stcd{H mteti|E o|F 0 dEBE #8522 URELICH
o

=
mietole Ol2l 27| gl Mol a2 = HH | mhet0|EHE HAEsHHL HEE + &Lt
JSON mtls SlstH 24 #HE Aol & 4ELCH

CHS S MEELICH

ZH[OlL] URI CHA| O1E m|o|x[|e| OHE w = mido M I E=0f CiE URI OHE # =S Holg

= A&Lch

- 915 - 0iE w=lo| EstX| ef&L|ct
« S30{A1 JSON mtd M= - Of& mt o] S3 ?IXIE RIEELIC

24 AA0M JSON Tt MEY - 2 A C|HO|A0A OHE T fIXIE KIFELICH

. £502 T ¢ - hT Wdof HXIAER| HE ¥ 0/0Ix| HES eI
&0l T Wdo] EAFLICH 0fE A4 TUS MEE 32 20| 19| 2ol EAIELICH

a. dIX|2EE| oiEM ol E S BHESHL ofEE FIHE + U&LICHEICH 207H2] B X[AEE]
Of&).

Zt 2l

>

|I~E 2| oiEol= oS EE7F ZEELICH

« UAEZI HXIAEZ| URL - dAEZ! HX|AEZ|Q| URIQILILCE.

SZER

S ek | 7% latest 109



AWS HealthOmics Add a permission2|

« ECR Z|ZX|EE| HFAl - Amazon ECR ZE2}0[|8! E[ZX|EZ|0|MH AEE E[ZX|EE ™EF
AbLct.

o (ME AR HAER] EIEXIEZ HFAM - HAEZ BXIAEZ|M U= ElEXIEZIQ HF
AbLct.

+ (M= AbEH) ECR HIE ID - Y2 E ZiE(olL] 0|0IXIE AR 8 Al HE DY

=
b. ol0|x| ofEolM o|olx| oiE S HESHHL ofEE FIIE + U&LICHZICH 100742 o] x|
Of&).

|0|X] - JAEZ HRIAEZ|HM AA o|O|X|e] URIE K|&&HL|Ct.

|O|X| - Z2}0|8! Amazon ECR B X|AEZ|0|M s8HE o|0|X|2| URIE K|&EHL|CE.

CLIE AFB5H04 92 B2 MY
2E2 YD njEt0lE BER TU0| 2 AIAH] s B2 08 CLI BHE A8 sl Y2 E

El
ZE ddg + gLt

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

create-workflow 2 CIS SH S gHarghLct.

{
"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"

}

QIER e

™ latest 110



AWS HealthOmics Add a permission2|

SIEZE AHE M AASE M= o2t 0lEH

HIEZE MME M MBI OEt0|EHE XPE = J&LICH & ME HE = AWS HealthOmics
AP| £ Z 9| CreateWorkflowE & X stM|L2.

A
. 23 Z2 Xo| Amazon S3 x| X|H
o Git 7|8t E|ZX|EC|MH KT EZE HO| AE

« Readme I} X|H

« GPU M X|H
« EAZ FHA| OHE metole £

I3 EZ 2 o] Amazon S3 x| X|H

S E= Ho| ut 0| Amazon S3 EH0]| Y= E CFS ollA|et 20l definition-uri Tt2tOIEE
A& stod fIXIE XIEELICH A"H0] Amazon S3 HAE ARetX| &2 B2 AfXAtel AWS AH ID
g el=3ghch

aws omics create-workflow \
--name Test \
--definition-uri s3://omics-bucket/workflow-definition/ \
--owner-id 123456789012

Git Z|Et Z|ZX|EZ|MH RITEE Ho| Al

XHElE Git 7[gh E[ZX|EEe| M EE HolE AISste{H 230i| definition-repository It
CtOIEIS AFSELICH 2 AATL £ 7 ol4 28 El A2 2%o| AmS2 2 CHE definition T2t
O/E{E XMSsHR| OHMA|2,

definition-respository ItZt0|E{0l= CHS 2E7F ZEELICH

- connectionArn - AWS E|AAE 9IF E|ZX|EE[0 ¢idstE 2= 449 ARNYILICH.
» fullRepositoryld - 2| ZX|E2| IDE 2 =¥ LICtowner-name/repo-name. O| 2|ZX|EE[| Tt
off HM|AS & Ql=x| 2OIEHL|C}.

AN -
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« sourceReference (M1EH ALY - E|ZX[EE| F X Y (BRANCH, TAG EE= COMMIT) 2} 2k

LICE.

AA

ot

X E K|&5HK| et 2 HealthOmicse 7|2 E2H k|0 M =4l HEIS A2 8HLCt.

n

F= &K

L

« excludeFilePatterns (MEH ALE) - Tt DHEAS Q24510 EH Z0, It =
Ol otH 2| =X|EE| U2 7t W dlo|e 2 7|E &elst= ol =&0| ELIC
IEE MBELCH e glob IHE 22 & [Hekok HLict. ol Al:

—_

 tests/

* *.jpeg

 large_data.zip

Git 7|2 E|ZX|EE|0M HIAEZ HolE X|He E AtEsto mtet0lE RIES! mhdS

parameter-template-path X|'&&L|Ct. O| Zt2tO|EE NS 5tX| 227 HealthOmics=

HES Q0| HAEZE LT

CHE of|Adl= Git 7|EF ZElo|8! E|ZX|EE|Q| EEI=xe} #HE m2t0/EE Eo{&LICt

aws omics create-workflow \
--name custom-variant \
--description "Custom variant calling pipeline" \
--engine "WDL" \
--definition-repository '{
"connectionArn": "arn:aws:codeconnections:us-
east-1:123456789012:connection/abcdl1234-5678-90ab-cdef-1234567890ab",
"fullRepositoryId": "myorg/my-genomics-workflows",
"sourceReference": {
"type": "BRANCH",
"value": "main"
b
"excludeFilePatterns": ["tests/**", "*.log"]
'\
--main "workflows/variant-calling/main.wdl" \
--parameter-template-path "parameters/variant-calling-params.json" \
--readme-path "docs/variant-calling-README.md" \
--storage-type "DYNAMIC" \

2 o245t

=2 =H-d

E X|e|&rL|c}.
. Z|CH 5074 2]

ul2}0|E

KM of|Xl= E2 HIAIZ How To Create a AWS HealthOmics Workflows from Content in GitE

HESHML.

O_la_ = 7£|}-0
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Readme I} X|%

CtE metolE & stLHE AH836to{ README IHY @[X|E X|HE &= /U&LICh

« readme-markdown - 22 A|AEIO| EXtE @124 £ = nt U IL|CH.
+ readme-uri - S30{| K& & U o] URIILICE.

- readme-path - 2|ZX|EZ|2] README I} ZZQlL|C}.

readme-pathe= Ho| 2|ZX|E 2|2t &7 AL&35H0oF & LIC. README Zt2tO|E{ & X|H5tX| o
HealthOmics= FE =& README.md It Y€ 2|ZX|EZ|0 7IMHSLICH/U= B2R).

CtZ oMol A= readme-path & readme-uriE A& 3t04 README It ¢ X|E X|Hst= WS 20
& LC}.

# Using README from repository

aws omics create-workflow \
--name "documented-workflow" \
--definition-repository '...' \
--readme-path "docs/workflow-guide.md"

# Using README from S3

aws omics create-workflow \
--name "s3-readme-workflow" \
--definition-repository '..."' \
--readme-uri "s3://my-bucket/workflow-docs/readme.md"

RtMIEt LHE 2 HealthOmics 213 Z = README It EHHE X SHAAIL.

main Ho| It X|H

ot T EE Ho| ot
NES3= e

fjo

Z3tst= 9 main LELOIEHE A6t {2220 7|2 Hol uf

e
mo

aws omics create-workflow \
--name Test \

--main multi_workflow/workflow2.wdl \
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|2 A AEE|X| RE(DYNAMIC E& STATIC) I A3 AEZIX| 8F(HM AEZ|X|o E2)S K|
g + UELICH ™l AE2|X| Fof CHet ZtME LI 2 MME HZ8tM RHealthOmics T Z
SH
(=]

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 \

GPU 74 x|H

CHMIPIE|O|E] TtEtO|E{E At85H0] 7t HFE CIAEHANAM MAYE|E I EZE HMELICH CHS
MMM E accelerators IIZIOIEIE AF s W2 HoiELICH /T EZEZ HMo|o|M GPU 74
2 X|™ELct 715 AFE QIAHAZ(E) HRSAML

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

EAF A OHE mhetOlH 74

Amazon ECR EAF F{A| OHE 7|S2

= Ar8ste 22 718 1ES MEelg = JU&Lict He|olid M
S mhetolEof CHEt RHAIE LIS 2 MldS (=] 5

A RIZE28 ZiH|0|L o|OlX.

Ch Ao M ot oi=0] 2El=7F mappings. json Z£& 0] &Lt

{
"registryMappings": [

{
"upstreamRegistryUrl": "registry-1l.docker.io",
"ecrRepositoryPrefix": "docker-hub"

1,

{
"upstreamRegistryUrl": "quay.io",
"ecrRepositoryPrefix": "quay",
"accountId": "123412341234"

}

{

FEEERSTY E{Z latest 114
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"upstreamRegistryUrl": "public.ecr.aws",
"ecrRepositoryPrefix": "ecr-public"
}
1,
"imageMappings": [{
"sourceImage": "docker.io/library/ubuntu:latest",
"destinationImage": "healthomics-docker-2/custom/ubuntu:latest",
"accountId": "123412341234"
.
{
"sourceImage": "nvcr.io/nvidia/k8s/dcgm-exporter",
"destinationImage": "healthomics-nvidia/k8s/dcgm-exporter"
}
]

create-workflow BZ0{| A OHE m2tO|EE R|HELICH

aws omics create-workflow \

--container-registry-map-file file://mappings.json

OiE mi2t0lE el 83 fIXIE XY = AU&LCH

aws omics create-workflow \

--container-registry-map-uri s3://amzn-s3-demo-bucketl/test.zip

SDKE AlE2350{ KT EZ MM

HF =

SDKs. Ct& of|M|of M= Python SDKE AFE501 I EEE MYste WS 2o{ELct

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

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

bal
-
o}
+

SZER

i
I
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response = omics.create_workflow(
name="'my_workflow',
definitionZip=definition,
parameterTemplate={ ... }

ZZlol8! /I3 EE HH0|E

HealthOmics <, AWS CLI & == AWS SDKs.

(@ Note

I EZ o|Fo| 7Hel Al HE(PINE Z& 35X OtM|L. 0|28t O|& 2 CloudWatch 2101|

E AIELICE.

=

- Z£2 A85l0{ HTEE YH0|E
« CLIE M83l0o{ /I3 E= 4HI0|E
- SDKE AI835to{ I EE YO[0|E

Z£2 M850{ HIEE UOI0IE

I EZEE UOIo|ESHE B

- Y EZ0 HTO| /Y= F

o
ated SR oiAf MeAE BT

5. 3 EZ= ™WZ mo|X[ofAM C}
- I EZ 0|5
- I EZ MH,
« QTEZO|7|E A

>
E
:
02':

IEE FA
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- 7B A AEZX| STAY AEE|X]| RYHO0| MM AEEXK|Q AR). 7|2 A AEZ|X| T
Aol CHEH REMIEH LI 2 MM S A XSIMQEL S ALE5t0] QI ZE MM,
6. @ AE XS MEisto] HE AEE ME& U

CLIE At835tod {2 E2 HO|0o|E

C2 oxet 20| /T EZ ol MBS UOIOIEER = A&LCt
= DYNAMIC)ZF Al AEF|X| 8F(HH & R
EC|X| 8o cHEt RtMlEt LIS MME EESHA

aws omics update-workflow \
--id 1234567 \
--name my_workflow \
--description "updated workflow" \
--storage-type 'STATIC' \

--storage-capacity 1200

fjo
nx
Ral
bl
o
L
o

update-workflow 20| CHEt SE
SDKE At835t0 /3 E2 YO[0|E

SDKs.

Ct= ol Mol A= Python SDKE AF85t0{ Q3 E2E YOIO|EsH= W2 EoiFLICH

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

name="'my_workflow',
description='updated workflow'

ealthOmics <&, AWS CLI & == AWS SDKs. CH= 7|

A#Ef= ACTIVE EE= FAILED L CH.
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ok

He SR7F elgLch
o

o
- DE QI EZ HTE ANR&LICH

Ko

1. HealthOmics £ JLict

2. Lot A2 2% HM F(™)2 PuLich Zeto|s! I3 EEE MEFLCH
3. Z2to| A EZ Holx|olA AT 2 E2E ML

4. I EE H0|x|Q| &Y S=ofM MEHEH AX|E MEHEFLICH

5. YIIEE AN 2ol "g#el'g el2d3to] AXE elstLct

6. AIME MEAFLICH

CLIE M83t0 I E= A

CHS oMol M= AWS CLI BEE ALE5t0 I ZEE MAIStE YHE EoiELICH oM E MRSt
B{HE Ax|SledE KA EE 2| IDworkflow id2 HiEL|CE

aws omics delete-workflow
--id workflow id

HealthOmics= delete-workflow &0 Cist S =2 ELHX| ot&L|Ct.
SDKE AI835t0{ I3 ZZ AKX
SDKs.

CHS o X0l A= Python SDKE At&E35t0 /A E=E AAlsts YHE 2oiELICH

o|lZE= &y H{% latest 118
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AWS HealthOmics

import boto3

omics = boto3.client('omics')

response = omics.delete_workflow(

id="'1234567'

HN&

rin

—_
&t0|

otod I E= 0| SEHE FHelstn Ot

1} ZHo| get-workflowE A&

aws omics get-workflow --id 1234567

CtEat 20| §EfE Z& S /2E= MTF HEZ 2 ELICH

SE= A
{
"arn": "arn:aws:omics:us-west-2:.... ",
"creationTime": "2022-07-06T00:27:05.542459"

"id": "1234567",
"engine": "WDL",
"status": "ACTIVE",
"PRIVATE",

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

"name": "workflow_name",

"storageType": "STATIC",

"storageCapacity": "1200",

"uuid": "64c9a39e-8302-cc45-0262-2ea7116d854f"

4 OlA | |ICFACTIVE.

ok

oto] ™S Al

SEf7L 2 HEE FO| /IZEZE ME

QI EZ2 Ho|oM A= T & =E

A&stod & xg

o *

HealthOmics & X AE0{ ZiX||= CIS10F 42 URIE
reference ID B AIA| reference store ID, Y account ID

omics://account ID.storage.us-west-2.amazonaws.com/reference store id/reference/id
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Cl. O] URIE 7|2
|&35te{™ ClS 1t Z ol

O

ol CHEt SOURCE 2! INDEX It0o| 25 T
SOURCE oz MYEELCH 5 ot & SHLIE X

H“do

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 AL 5t TS 20| fAHE

—

=

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 e{7| MESt Z2 UF 27| MEol= Ho{-E 477t Z&E + &Lt S ol xof
ME O|E SOURCE1T % SOURCE22t1 ¥fLICH BAM X! CRAMI} Z2 & A{0f = SOURCE1 mhgt
AGLICH Y& 2|7 MEOE bai & TR Z2 INDEX crai I +°'0| x

x4 Q
o

gHElL|ct grol URIE 7|
B WS 240/ SOURCET mZ 7|8 M™ELICH ChES1F 20| Z) URI ¥ AE AL 35tod & st o}
A e QHAE X|HE &= U&LCh

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>"
}
IEZ &Y
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AR A @0l & AWS CLI F7t5t0{2| 2124 JSON S &= --inputs file://

<input_file.json>& L|C}.

HealthOmics2| T EE HH 22|

SIIEZE HEMoF ol 2 M HIAEZ E= M I EZ HUES dEE + U&LICH A =X
I.

— ocoo=2
of S Xl ofe si8E 774 HEE MelstD HY2 HEE + &L

FAE =2l 222 O5S SYEELICH Z4 /3222 HH| ALSXH el 0|§E F7tst

of C} 27 BElE + USLICHS S| HHO| B YAER 0| BR),

e
olxet &

TELICH BT HEE 4
S = =2
= — [=]

Ct

arn:aws:omics:us-west-2:123456789012:workflow/1234567/version/
myUniqueVersionName
. BR YIBEE AR F2 PEXHOIM HHE A% ASE & U ASIHE SEEH| 21 9
I

IEZE YOOIEY 4 UALICH TSR DE YABR HH| ANAY 4 JBLICH A HTS

~
MMt B2 QI EEE 0N 3RY Tevt gaLich
. QABE NS ASHE [ YABR HHS XM £ AsLIH
. AHSAHE ZETM MBS Qs A HTS RKIST HAS AYS sk 2A HHS AS
s & 4 laLict
« A EiEOl 2RI7H LA ALBAHE OIF HFo| ABR R SIS £ AUsLIC
. BR YABEO| TSRE ABY HHS M £ s
=5

- 7|8 Y EZ HH
- QI EE HTH MY
- I3 EE HT Ydo|E
- QI EZ HH X
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72 IEZ HH

I ZZO| HHE tLt |4 MAI8H & HealthOmicsE el QI EZE 7|8 HESZ FZ&LiCh.
Aol CHE KT EE HEE RIHE = UELIcH M-S AIZE M H

o
Al AlEte ) MEHZiO 2=
Mg X|H™H5HK| &2 HealthOmicsE 7|2 XS AP §HLICH.

Z£0M HealthOmicsE 7|2 HZ glo|E0| Qe el {IEZE LIEHLICH 242 3 EZ2 1
ME stLt ol et =ofEto| Bjo|2 2 ASELICH HE HIEZE Y 7IE HHe = #KIEL
Ch CHE TS V|Bdez E9Y + gLt

2B 2ot oZE OHE BiFlo| Yk B YAER0| 7|2 HHS ARE £ YaLIch KM Lige

Zglo|El T3 EZ AMK| CHadE =.*_7E%+.*=!AI_<2.

EIEET JESRYYE

UAB2O| M HES MAME If A B{TI0l T4 2h2 KIEsHok BLICH YTBZoIM 74 2US 4%
SHR| etk

HHE e mo| I EZ20| I7E HA 0|2 MBS ELICE HealthOmics7t HEE MdE &0
= O|ES HAE + gi&LICh.
HZ O|&2 EAt E= X &2 Al%6loF 5t CHEX L A2 X}, <A} 510|E, O E L HES Z&HE
T U&LICt Z|CH Z0|= 64XHULICH & E0{ HA™ 1, H 2, BT 31 22 ZHELSE Ol XIE &i|A|
EANEE £ USLICH YIEZ HTHE 2.7.0,2.71,2.7.29 Z 2 XA LHE ™ 22| #E0F LKA
Z =5 Q&L|ct.
MEHMo 2 T MW ZEE A& 5H0{0| H™of CHE HIZ2 & FIHELICEH 06 & & 01 Fix for syntax
error in workflow definition ] L|C}.
® Note
H™ o|Foi 7He! Al HE(PINE Z&SHX| OHMAIL. HT 0|2 I EE T ARNO| &
AlELICE,

HealthOmics= I EE HT0| T F& ARNS SEELICH ARN2 KT EZZ ID2 HH™ O|§ 2| =&
of et s erLct,
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/A Warning

FLER IS AT F HoalhOnicsS A 842 18 H2B2 uiTiol witt 0182 A
8% 4 UBLICH HE OIB S RALSSHR| b 70| 7+ EBLICH OB S MALSSHE BS
HIE29f 21 BiTlol FH0l LS 4 21 TRE UUIDIF LLeLic

. EES MSHH0I YR HE MY

@)
r
mjn
_>,'_

85t I EE HE MY
Al

- SDKE AI835104 YIS E=2 HY 4

Ho
U
I3
Hu
3
>
1o
0
i
1
o

1. HealthOmics 2&2 JLict

2. LE 4% 2F HM F(™)S dulct Zeto|! I FEZE ME{ELICH
3. Zpto|! /I EEZ HOo|X|oM M HEO| I EZ2E MEHELICE

4. I EEZE M= HE HO|X|0|MH M HT M-S MEdgtLCt

5. HZT ¥ Ho|Xx|ofM Ctg HEE MSELIct

1. H™ 0|&: YT EE ™A M 1Rt I EZ HE2| 0| S Y=dstL|Ct
H(MES ALE): M ZEE AFE51040| HHO| CHEF M2 E FIHE = & LICt
6. IEZZ HolmdolM Cts HEE MSELCt
1. QT EZ HO{(MES ALE): RITEZE HTO| AFY 208 MEIELICH OEX| ot
HealthOmics7} KT EZ HOl0o|M 2Ho{E A™ELICH

2. YA EZ ™Mol AAMM Git 7|8t 2|ZX|E 2|, Amazon S3 x| EE= 2Z =210|E0 M X9
EZME IIXQEE MEdSHLCE

a. ElZX|EZ2| MH|ANWM 7tK{2 7|0 AL
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® Note

HealthOmicsi= GitHub, , , GitLab, Bitbucketol| CHe IH{E2! 2 Zato|8! 2|ZX|E|
GitHub self-managed& X|¥gfLICtGitLab self-managed.

. iZE MEistol AWS BlAAE OlR BIZX|E o] HPBLICH HHS MM MM
2 MESMROlE FC BlZ X9 A7,
® Note

TLV 2[del 12 T E2E 4452 IAD (us-east-1) EIT0IM HAZES HY
St OF & LICt.

i. A 2|ZX[E2|IDA 2|ZX|EE| IDE user-name/repo-nameL Z UZFLIC} O] 2|Z K|
E2|o mtof HAM|AE = JU=X| = UELICEH

i, A& B (ME] ALE Ol BIZRIER| AA BE
HealthOmics= A4 T ZEJF X|HEX| §I2 < 7|2 BEHXIE AFSE L

iv. It THE Aelof ot THEl S 245101 &Y £, ot = X E Ml Cct olF
A stH 2lZX|E2| ot 7K 2 I o|o|Ee 27| &t2lsteE ol =20| ElLC TiE2
Z[CH 507H0|04 THE2 glob ZHE! 7 =2 2ok § LICE. of
A. tests/
B. *.jpeg
C.large_data.zip

b. S30|M Ho| E MEHO| AL
i. $FE L 2 Ho dt|:-|7F EZ & El Amazon S3 {x|E =T LICt. Amazon S3 HZ!I2

-?—JELEEQP %°'°f 2|oil R{ook ErL|ct.

i. 74|Z30| Amazon S3 HAE A R5HX| A2 B2 S3 HA L/ X2l AWS HHE IDO| HA! A&
FRel HH IDE =i LIt S3 0] WE & HealthOmics7t HHZ! AR HE 2 QIE 4= Q)
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10.
11.

12.

3. 7|8 /I3 &= "ol ot Z= (M= AHE): O.JZ%SE._ 4 289 EH = 2lZX|E2(|0A T}
U2 O main U A2 E UM LICH K2 E2= Hol & -|01| utUo| stLbBh AUALE 7182
O| 0|F 0l "main"! Z<0oi=0| Tzt 0|E{7t “'OoPXI of&Lch

README I+ J(MEH AtE) T{' oAl README Zto| AAE MEHSI D CHF HEE MBS LCH
- E|ZX|EE| MH|A0IM 7tX{27|2] README ot ZZoi 2|ZX|E2| L§e| README 1t 2
2E =gct,

« S30{AM ml MEHO| A2 S3°2| README 1} 0i README I} 2| Amazon S3 URIE &l=4&t
L|C}.

o« 2 AAO0|M T} MEH: README - MEH ALEHOJ A T} MEHS MEHGI0 Q2 =& Olacte
(.md) ZtL S MEARFLICEH

712 Ad AEE[X]| 7 Lo MOo| K EZEE ME5te A™ol| CHEr 7|2 AP AEE[X]| RS

o 82 M3 gLt

1. A AELX| S M TE S AEZX|E QUA| M AEZ|X|Q| 7|2ZI0 2 AIRE K| 0
HE MEfELICH 7|822 EXM AEZ|X[IYLICH

2. AEE[X| 8T A™(ME ALY M AP AEZX| REQ FR0| A EZ0 e 7|&8 A
Y 2EC|X| g2 ¥ + AgLCh o] THEtD[E Q| J|=gl2 1200GIBYULICH. S AlIEE
[ olzdst 7|24t2 MHalgh = JUsLct

EN T (MEH AFE): Z|CH 507H2| Ef2E0| I EE HT I HAZE = U&LCt

CHE S MEfghLCH

SIZE=Z et FI7HME ALY = o|X[ol| M mtetO|e AAE MERFLICH

iI

1. 9282 Yol oM 72
CIOEE RAISe2 2 B

2. Git 2|ZX|E2|e| ut2tOle "HER MSolM 2|ZX|E2[C| otetOlE HER oY Z2E AFS
shL|Ct.

Aol AL HealthOmicsE YA EZ Ho| mtoM KT EZ=2 1}
L|C}.

1z
I |

3. 24 AA0{AM JSON mt MEfol| M mEt0HE X|Hets 24 AA0|AH JSON IHUE UZE
gfLch.

4. Y3 E= IEtOHE 8522 U=stt{™ tetd|H o|F ot d¥E #5222 UM LICH

utet0le 02l 27| iidoi Mol H2 2= HXo| miet0|HE AEstHL HEE + U&LICH
JSON It g St =24 HE AL o| £ AE Lt
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=1
E
fjo
Al
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g'l_-

ZE[0o|L4 URI CHA| OHE m|o|X|e| O E w =] m'do M = Z = oil CHEt URI OH

= U&LICH
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» S30{A1 JSON mtd Mef - OfE ool S3 |RIE X ELICH
E

0
o
14. 220 0hE Tdo| EAIELICH OHE 44 TUS MetEt e 2ol Tol Zto] EAIELICH

a. HIX|AEE| ofEolA ofES HEstHLE &S FIHE & U&LICHEICH 20709] B R[AEE|

Oi-&).
Zt eX[&Eg| ofEol= Chs Z=7F ZEELICH

o UAEZ HXIAEE| URL - YAEZ! HXIAEZ|C| URIQILILCE.

ECR B|ZX|EZ| M5 A} - Amazon ECR Z2}0|8! 2|ZX|EE|0MH AFRE 2|ZX|EE| M5
AFQILCE,

o (MEIAY) HAER BZXEE HFA - H2ER BXIAEE0 U= ElZX|EEC] HF
AbLct.
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aws omics create-workflow-version \
--workflow-id 1234567 \

--version-name "my_version" \

--engine WDL \

--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 E2 Ho| mtU0| Amazon S3 ECH0]| = B CHdl definition-uri TtEIOIEE A
8235t0d %€ 4%t LICldefinition-zip. AFAIEH LI 2 AWS HealthOmics API & Z 9]
CreateWorkflowVersion2 2 X stM|2.

create-workflow-version 80| CiSH CISt 22 SE S dr&aLct.

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

"arn

"status": "ACTIVE",

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

.

"uuid": "@ac9a563-355c-fc7a-1b47-al15167af8a2"

SDKE AI835t0{ T EE T M

SDKs.

£ ddste S EoiE LI

CHS oMol M= Python SDKE AI&35104 I3 ZE2 HM

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

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

response = omics.create_workflow_version(
workflowId="'1234567",
versionName='my_version',
requestId="'my_request_1'
definitionZip=definition,
parameterTemplate={ ... }

I EZ HTO| HEf &2
solsl

QT EZ TS MAst £ C2 1 20| get-workflow-version2 AFE 35104 2T ZEZ 0| AEHE &0l

—
CHE MF HEE 2 & A&LIch

aws omics get-workflow-version
--workflow-id 9876543
--version-name "my_version"
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"workflowId": "1234567",

"versionName": "3.0.0",

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

"description":

"uuid": "@ac9a563-355c-fc7a-1b47-al15167af8a2"
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3. Z2tol|8! 3 Z2 Ho|X|dM KT Z2E MEELICH

4. I EEZ HO|X| YHO|EE HIEZE HTS MEISID &Y ST R0 MEfE HES MEIFL
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- AEEX| R Aol M E= SHE MEELICH
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EHerL|Ct of mi2tnlE el 7|24f2 1200GiB &L|Ct
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CLIE At&Est01 22 &= HM YO[0|E

ChS CLI BES
Ol§ol g2 HHE 1

A235t0 I EZ HAe| mi2to|E{E Ho|o|E
SotAH Algdgtiict.

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

--version-name

"version description"

Aol 7|8 2EEX| 8F A™s M

ACo|EE HFEZ HEH 0| 27 E HO|X| BiL7F &

g & A&LICH H2EZ DL HH

update-workflow-version 730i Ciet SE S wx| RELICEH

SDKE At835tod I EE KT UOI0|E
SDKs. CtZ python SDK HAM0ME K2 ERE HE S| AEE|X|
HoiEL|Ct

import boto3

omics = boto3.client('omics"')

response = omics.update_workflow_version(
workflowID=1234567,
versionName='3.0.0",
storageType="'DYNAMIC',
description='new version description'
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aws omics delete-workflow-version
--workflow-id 9876543
--version-name "my_version"
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SDKs.

CHZ oMol M= Python SDKE AtE35t0{ A EZE AAste Y EoiFLICH

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

workflowID=1234567,
versionName='3.0.0'

HealthOmics A& Al

F

Y-S A5 HealthOmicsE A~ S0l AASE I EE AT
|0|E{ Zd2| 2! Hotg E&57| 28 HealthOmicse= ZH A3 A|ZH A
’é'%cﬂ BB A Z2H|X{'FS s{AIELIct.

HealthOmics= HIE2 A & 2fn 2t3E oft] T2 MSELICH 7|22t 2 oA 7Ix| ef2 HI
8 QHHUS YX|5t7| fleh e|= Mo 2 HEXQlLCt ol ¢ BIHE REE = JU&LICH RpAE
LHE 2 HealthOmics AMH|A SH T HRE X stAA2.

AR>S AlZ}StH HealthOmics= A& IDQF A% UIDE Aol & LICH AMHe| Moz TRt
A IDs. 2211t HealthOmics= AT E! M3 IDs MAIS S22 MRt ArK|El M&o| M3 D7 S
g+ UELIcH E3t EEXE R FIERT AYS| MY SUS A IDE JHE = UsLCH

run uuide A 7t AiE AL SUSH A= IDE 71 AlHo| M & A-iig F+HEst= o A8 E
T U= 2 EYH 1) AEHRH(guid)LICt
(® Note

HIolE EXE id= Al
uuide LS & HE 22 *Ié'?:*l(LlMs) e ME T AAHO

HR LI

HealthOmics &3 7™ latest 132



AWS HealthOmics Add a permission2|

Amazon Q CLIE Ar&35t0] Al E 2|X35t5t T Ml M52 BME = U&LICH XHAE L=
Amazon Q CLI0OJ| CH#t Z & X E 04X L GitHub2| HealthOmics Agentic 243% Al RFEMHE BRI 5HA
(@}

=

+ HealthOmics I EZ0M AEEX| RE A

+ HealthOmics A&of| CHSt EZE T E Al

« HealthOmics &A1& ¢l24d

+ HealthOmics YA ZZ20|MH £H F=7| A

« HealthOmics Al =24

. MY AT 0l

» HealthOmics Al&io| 2td =& F 7|
« Z2}0[|H! HealthOmics ¥ I E 20| CHE 21X 5 A=

« HealthOmicsOf| A ZHed AlH

HealthOmics A EZ20A AEE|X| & A

HEl 3 &=z EEt -1—43 2 Ao EHoH SH Es Y A AEEX|E MEE + &Lt 7|

® Note
AECIX| AISE S AYMSHH AHo| Z0| grMErL|c MM U S8 A AE2|X|of CHEH
2z MEE HealthOmics 222 EX5HMR.

AEEX| @F At

st |:||
o=
CHFE 2o Mddoe 34 g‘%‘i AEE|X|E A&8stE Z0| E&LICH

AEZR| R MY 7% latest 133


https://docs.aws.amazon.com/amazonq/latest/qdeveloper-ug/what-is.html
https://github.com/aws-samples/aws-healthomics-tutorials/tree/main/generative-ai
https://aws.amazon.com/healthomics/pricing/

AWS HealthOmics Add a permission2|

Alglo]| ZR st AEE|X| £ X2~

A Eof et AEEX| 378
AMEo et MEIHFE Sxez
x| LéEL—ll:l'.

HE LRIt & LICH HealthOmicse A 5 Thd A|AE
Z LICh E 3 HealthOmicse 1T E29| 2

P
AMABRIC| AEEXR| B F 2F 2 2l A&o| Alofst

1
>
g:II

|>

Hn

0]

Ral

rr
2
A

o 11>

#AEDXIECHH HE Z2HIXMY/Z2H|X 'S A Alzt2 MSE L
I EZo|M EHo|H JHE/EHAE ZI|ME ZHAQLICEH

0 o
=
0!
0
J

i
ru
%
o
ro
L
I
HIL
\3

0%
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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 mHO| Qicdet T eHH st Al X|7{stedH Che S AFSELICH
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m -f my_file

o E eFXstA 0|S(0I& HE)stedd mo| #Al CIHE 2|0 old_name JUE ER0E 0|5 EY

[ -f old_name ] && mv old_name new_name
CIE{2IE HA5t2ie O3 HHS AL

mkdir -p mydir/subdir/
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static storage required =
maximum storage in GiB used by the dynamic run storage
+ (total static file system size in GiB * 0.07)

of| A

Maximum storage measured from a dynamic run storage workflow run: 500GiB
File system size: 1200GiB
% of the file system size: 84GiB
500 + 84 = 584GiB of static run storage required for this run.
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aws logs start-query \
--log-group-name "/aws/omics/WorkflowLog" \
--query-string 'filter @logStream like "manifest" and e@message like "myRunName"'

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

start-query B2 2| IDE BrEHgLICt # 2| IDE get-query-results B30l ME 5t 22| ZAnt7}
dtetELlct.

aws logs get-query-results --query-id QueryId
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bucket/directory/3.txt
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bucket/directory/Y .txt
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WDLO{ CHEF 3 @ of A
WDL Al&0| 2t 2 £|™ HealthOmics= 2t £33 29 TS Mg L|Cloutput.json.
I3 E2 0| ZF E330of CHs mtdol| sHE ZI/2k W07k U&LICE FIols EAlo| I EZ o|E0 £
O|&0| Z& E/LICIWorkflowName.output_name. It £240| A 72 I UO0| HEE|= S39 &
= @|x|E 7t2|7|= S3 URILICE BiE[ot Y] £330 Z< 2f2 S3 URIs
Ct2 MM E Bl 2ITE 29| output.json ItYUZ E 04F 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"
"s3://omics-outputs/8886192/out/sorted_bams/1/pbmc8k_S1_L0OO8_R1_001l.sorted.bam"
1,
"BWAMappingWorkflow.unmapped_bams": [
"s3://omics-outputs/8886192/out/unmapped_bams/0/
pbmc8k_S1_L@07_R1_00@1.unmapped.bam",
"s3://omics-outputs/8886192/out/unmapped_bams/1/pbmc8k_S1_L0O0@8_R1_00@1.unmapped.bam"
]
}
AAEZ7 T ROl ofd (o XY, Be, RS 447 FE £8)8 M= B S Y
= JSON Z|=gfLICt. o
{
"MyWorkflow.my_int_ouput": 1,
"MyWorkflow.my_bool_output": false,
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}

CWLO CHEr 23 297 &

CWL A&0| 22 E|M HealthOmics= Ctg %[0 2= &3 2 oF It US M--FL|Cloutputs.json.

£ o njols= £3 S 50| = ELUCH ZF £32 71/Zf Ho{0|H, 047|M Z7|= &9 o|§ &L
Ch. 2{2 Ctg &4d8 Z&ste Ao
- x| - &3 ntdo| HstEl 2Lt
 basename - AZ292| u} 0|& EELICt
- class- £38 fgc =, getMo = Lt
. size - HIO|E E{o| ot 3 7|
Ct= oMol M output.json TtUM= F 7He| £3 e S50| JU&Lct
{
"example_output": {
"location": "{my-S3outputpath}/{runId}/{run-uuid}/out/output.txt",
"basename": "output.txt",
"class": "File",
"size": 13
1,
"another_output": {
"location": "{my-S3outputpath}/{runId}/{run-uuid}/out/metrics.json",
"basename": "metrics.json",
"class": "File",
"size": 256
}
}
= i o
A Ao ol&
A%H0| MIH3tH GetRun API 518 AR 3H04 AlTj O|R-8 ZAYBHLICH
Al O|f & HAESI0] Ao| Aultt O|RE HEE = U&LICH CFF Eole= 270 CHEt Bt &
TH 2+ Aluf O|R 7t LIEE|of /&LICtH
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CIREMOVE. E& 2 Eof CHEt XEMIEH LI 2 MM E & T 5HM 2 HealthOmics A&Ho] CHEF E& 2 E A

o

aws omics start-run

--workflow-id workflow id \

--role-arn arn:aws:iam::1234567892012:r0le/service-role/
OmicsWorkflow-20221004T164236 \

--name workflow name \

--retention-mode REMOVE

olof cHet SEHLZ CIZ £ U&LICH uuide Ao 1RstHHet &7H £33 ClolE7t 7S Els
fIXIE F™st= o AH8E outputUri & U&LICH

{
"arn": "arn:aws:omics:us-west-2:....: :run/1234567",
"id": "123456789",
"uuid":"96c57683-74bf-9d6d-ae7e-f@9b097dbl4a",
"outputUri":"s3://bucket/folder/8405154/96c57683-74bf-9d6d-ae7e-f09b097dbl4a"
"status": "PENDING"

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

--workflow-version-name '1.2.1'
A AEZX| RS MY

I Ez0| MYE V|8 A AEEX] RS MHEfY =+ U&LICH

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

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

GPU ¥3EE &

CtS od|et 20| GPU I ZE IDE XEE =k U&LC.

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

Alstof CHst ME 71X 27|
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aws omics get-run --id run id
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O| AP| &4 _O_I SEHS HIEZ Yo 4EE LdE{ELIC 715E & EiE PENDING, STARTING,
RUNNINGZ! IL|CICOMPLETED. A& 0| @1 Z< £28 Amazon S3 HHZloutfile.txto| A& ID Flof|
2l ECH0M 2t £33 IS 22 COMPLETEDS U&LILCH.

EE 3t get-run APl 42 @I Z 27} Ready2Run & QX[ 04, QI EZ AT U HHE{2|0[E Al
2 Mo e OHE MR ME T YHEPRIVATERLICH CH OlRlE GPU M2 0lE{7t i1 Aol
I.

B2 7t &S ElX| of2 WDLO| DB E Z2to|8! YT EZ A™-lES 2T get-runoil| CHEF SEH S EoiEL

oHd= -

Ct.
{
"arn": "arn:aws:omics:us-west-2:123456789012:run/7830534",
"id": "7830534",
"uuid":"96¢57683-74bf-9d6d-ae7e-f09b097dbl4a",
"outputUri":"s3://bucket/folder/8405154/96c57683-74bf-9d6d-ae7e-f09b097dbl4a"
"status": "COMPLETED",
"workflowId": "4074992",
"workflowType": "PRIVATE",
"workflowVersionName": "3.0.0",
"roleArn": "arn:aws:iam::123456789012:r0le/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": {3}
}

Ct=21d 20| list-runs APl 242 AF& 50 2 E Aol HEE = &= U&LICh
aws omics list-runs
EH Ao cish t2E 2 E A2 E24™ list-run-tasks APIE AFS & LICEH

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

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

Alsio| 2t2 £/ H|EIH|O|E{7} AE 2] ol2f2| CloudWatchZ M&ElL|Ctmanifest/xrun/<run
ID>/<xun UUID>.

CHE2 OiLHIAE 9| of LT,

arn": "arn:aws:omics:us-east-1:123456789012:run/1695324",
"creationTime": "2022-08-24T19:53:55.284Z2",
"resourceDigests": {

"s3://omics-data/broad-references/hg38/v@0/Homo_sapiens_assembly38.dict":
"etag:3884c62eb0e53fa92459ed9bff133ae6",

"s3://omics-data/broad-references/hg38/v0/Homo_sapiens_assembly38.fasta":
"etag:e307d81c605fb91b7720a08f00276842-388",

"s3://omics-data/broad-references/hg38/v0/Homo_sapiens_assembly38.fasta.fai":
"etaqg:f76371b113734a56cde236bc@372dea",
"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:a5baaff84dd54085eb03f78766b0a367e93439486bc3f67des42bb38b93304964",
"engine": "WDL",
"main": "gatk4-basic-joint-genotyping-v2.wdl",
"name": "1Q44-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/v0/
Homo_sapiens_assembly38.dict",

"ref_fasta": "s3://omics-data/broad-references/hg38/v0o/
Homo_sapiens_assembly38.fasta",

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

iy
"roleArn": "arn:aws:iam::123456789012:role/OmicsServiceRole",
"startedBy": "arn:aws:sts::123456789012:assumed-role/admin/ahenroid-Isengard",

XFoq AlsH
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"startTime": "2022-08-24T20:08:22.582Z",

"status": "COMPLETED",

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

"storageCapacity": 9600,

"uuid": "a3b0@ca7e-9597-4ecc-94a4-6ed45481aeab,

"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":
"sha256:8051adab@ff725e7e9c2af5997680346f3c3799b2df3785dd51d4abdd3da747b",
"memory": 32,
"name": "geno-123",
"run": "arn:aws:omics:us-east-1:123456789012:run/1695324",
"startTime": "2022-08-24T20:08:22.278Z",
"status": "SUCCESS",
"stopTime": "2022-08-24T20:08:22.278Z2",
"uuid": "44cla3Qa-4eee-426d-88ea-1af403858F76"
},
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IO St 742 2|Z EFAH 7‘<I-(TM)
- |

1

2. ERE FS 1% A H(™)S Puch H¥E MFLIC
3. AlSH m|0| k|0l A CHA| AlSHEr AlSHS MEHSH|C}.

4. EHo|2 o] 2] M5 R AISHS MEdsH |C}

APIE AL&3dto] A&l CHA[ &l

StartRun APl 5t S At&st0od 7|& A S ChA| A eLIch Chst 22 E4 23S NS E LI

° %x'lléal- =
- M#o| M3 £24()2 X{&5H= Amazon S3 @& lLICtoutputUri

aws omics start-run

--run-id run id \

--role-arn arn:aws:iam::1234567892012:r0le/service-role/
OmicsWorkflow-20221004T164236 \

--output-uri s3://workflow-output-b6f2fcel

MA = ALS
ALK El Ao B2 HealthOmics rerun =& CI2EESI T AFE5t0{ AME CHA| A = U&
LICH =7 = CloudWatch Logs DHLIHAE 0| M A&l HEE AMELICH HealthOmics rerun Tool

GitHub Z2|Z X|E2|0|M EFE CtEEEHL|CH HealthOmics GitHub

CHE XM= rerun ET7E AFS 5t WHE Eo{ELICH

aws-healthomics-rerun 9876543

CloudWatchoi| Agi0| 9l= AR CIS oA &40t QAIS SEHS eraLICH KT EZ7FH ol EX
StX| eto™ @ F MAIX|7t EA|ELICY.

Original request:

{
"workflowId": "9679729",
"roleArn": "arn:aws:iam::123456789012:role/DemoRole",
"name": "sample_rerun",
"parameters": {
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"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"

1,
"outputUri": "s3://workflow-output-bcf2fcbl”

}
StartRun response:
{
"arn": "arn:aws:omics:us-west-2:123456789012:run/9171779",
"id": "9171779",
"status": "PENDING",
"tags": {3}
}
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--max-duration 600 \
--max-runs 5
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{
"arn": "arn:aws:omics:us-west-2:12345678901:runGroup/2839621",
"id": "2839621",
"tags": {3}
}
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"arn": "arn:aws:omics:us-west-2:776893852117:runGroup/2839621",
"id": "2839621",
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"maxCpus": 20,
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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"

1,
"nextflowContext": {3},

"otherOutputs": {3},
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"111122223333"

"CACHE_ALWAYS™"

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

--name "workflow 123 run cache" \
--description "my run cache" \
--cache-behavior
--cache-bucket-owner-id

aws omics create-run-cache \

C}CACHE_ON_FAILURE.
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"arn": "string",
"id": "string",
"status": "ACTIVE"
"tags": {}

}
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Lt GBIt etolMaol CHEr HEHE 2T & A&LICH

CH2 EHA|of 2l Sentieon Ready2Run KT E2E F5EHLICH.

- CF2 X|&of el AWS HA AF2 X IDE & &LICH

- Sentieon X|# & (support@sentieon.com)0i| O|HIEE E L} AZLEQ[o{ ZtO[MAE S HFLICH
ol ol AWS HA| ALEXH IDE =T LICH
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5. YIEZE A Ssicdd A ddS MEHELICH

6. A% NS i X% HO|KIoIM A% 0|E2 UAFLICH HYNMOZ 9ABE MHS KIWY 4
UBLICH Aol M8 24 918 £IH8 45 lBLiT

ol

7. A& £2490| Amazon S3 |k

£ &
8. HEHIOIEH E& 2= Aol A HEICIOEE EEEX| otL|H MHE KIS MEHEFLICEH
9. AMH|A g midolM 7|& AMH|A 0

10. (MEH AL M-S AlHSH D #2|5te ol 220 &= 2§ FIHELICH
11. CtS2 ME{gLICE
12. mEt0|E F7t Ho|X[MH SM & StLEE MEfstod M~ mZtO|E 22 FIHELICH.
« Amazon S3 | x|0{| A 20O mU(JISON E4)S MENELICH
A

- 2Z E2to|=o0i A metolE THU(JSON EAhg MEdgh|ct.

. OI2I0IE 2t £502 QladstL|C}.

T

« I EE AARIE XS et Ready2Run HIO|E{2 Q3 Z 2 £ AsigtL|C.

E =
[==—] = =
13. JSON I} U S UZESH 2&0| HUS 7E &4 %P QlEtel A& sdELICl O OS E

APIE Al &35}0{ HealthOmics Ready2Run I EE A%

| APl Zf 212 Ready2Run HIEZQ Z2t0[8! /I EZZ20|M RAEH Aoz ASELICH

gl
[e)

CH 5

A& 758t Ready2Run ¥ EZ SEE HHet6l24™ type THEHO|E{7F READY2RUNS 2 M=
list-workflows S Al EfL|C}.

aws omics list-workflows --type READY2RUN

list-workflows SEOIM & I ZERE AEE F --id mtetO[E2F B 7H get-workflowE AtE5}07
REME W8S 7tME = /&L

aws omics get-workflow --type READY2RUN --id workflow id
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O X2t READY2RUNZO| 2 EZ {8 LictOlE7I 2 MY

AWS HealthOmics
Ready2Run {ZEZE A e{HCIS
-HE AP HHE MEE =+ UASLICH

El AEfoll M AlEf- AR

aws-omics start-run \
--workflow-type READY2RUN \

--workflow-id workflow id \
--output-uri &example-s3-bucket; \
--role-arn arn:aws:iam::1234567892012:r0le/service-role/OmicsWorkflow-20221004T164236
\

--parameters file:///path/to/parameters.json

T EZ HYE X|Hste{HO| oix2t 20| {2 EZ HM LEt0[EHE AFSELICH

aws-omics start-run \
--workflow-type READY2RUN \

--version-name '3.0.0'
Ct20 Zo| A™ME ZLIEHRSH7| 95H get-run APl &S A E £ U&LICtH

aws-omics get-run \
--id run id
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« FASTQ_MD5up - ¥ EE|X| &t 2 ™| FASTQ 17| ME AA 9| MD5 SHAIE Hl&HEFLICH
« BAM_MD5up - AFH8 7158t A AZE X E 7|¢to 2 SAMO| EAIE 2 &S E|X| &£ 2 BAM
IE= uBAM 247| MIE AA 9| 3 MOl MD5 SHAIE HlAterLICE.

Amazon S3 ETags 7 latest 206


https://docs.aws.amazon.com/AmazonS3/latest/API/API_Object.html
https://docs.aws.amazon.com/AmazonS3/latest/API/API_Object.html

AWS HealthOmics

Add a permission2|

« CRAM_MD5up - 42 El #ZXE 7|dto E2 SAMO]| ZA|E CHE ¢f

o| ¥ Mol MD5 SHA|E H|AHEFLICH.

@® Note
MD5 Si&l2 S =0 F e Aoz d2dxq Y
5 Ho| M2 CIE nte2 SUSHETagE 7H& = QAEI—IEP

SHA256 {2 2|0l = CHE ¢ n2|&0| X|HELUC gdnel&2 a3

« FASTQ_SHA256up - &= &
« BAM_SHA256up - A& 7} 8t
BAM EE= uBAM 27| ME A&
« CRAM_SHA256up - (1Z2E &= &
A A 0| HH MMO| SHA-256 SHA

El
_l_
-

ASTQ &7 M E

SHA512 2|0l CHS

gre|lEo| x|HELcH &

=
=

AANO

—_

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 - ¥ FE|X| &f 2 T FASTQ 27| MIE A A 9| SHA-512 SHAIE A& FfLIC

- BAM_SHA512up - Ak% JteE B HEE HAE J|HoE sAMO EAIE OHE A EEX| of2
BAM EEE= uBAM 2{7| ME £ 0| HE M449| SHA-512 Sl A|E A& FLICE

+ CRAM_SHA512up - A& HZE 7|82 SAMO| EAIE CHE LFEIX| 2f2 CRAM 7| ME
AA 0| WY MMl SHA-512 SHAIE AHlAHgLICH

HealthOmics & X AE0{ 44

HealthOmicso| = AE0{= HZE RTUXME MEsHY| 9IE olo|E AE0{ Lt Zr AWS HE & E

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

C}.

F

- 2£8 ME50] HE ME L ¥y

+ CLIE M83t0{ &% ME4 ¥

7 latest 207



Add a permission2|

AWS HealthOmics

0
20
23

K0

Ki
Ka

HealthOmics &

1.

Genomics O|O|E{ AEE|X| S M0

O|&of 7+A

3.

4.

ol

il 71X 27|

pal
oF

Ki
__A_H

.{

F

? LEZ YEOAM

74
o

oM

P~

-

KO

e

il

Medstod

ol

M

AH A4
(=)=

0IX|ol M tHHE &8 E= =3

i;
HEEA

(=N~
x4
(=]

FO4 AHAA
=
k=2
=

X
Al
C

O|& Lt

I.

7é|-

LICH

« Amazon S32| & = - Amazon S3 H{Z!0{| A

FLCH

35
oS H

E A

ICH 507H2] Ei2

z

« EfZ(ME AL -0l BHZE ME A0

tLE

5

L[CF AWS CLI. AWS 2[XY
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FASTA Ilo| AEE|X|E K|
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AMEHS
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Oof|X|0| A reference store nameE&

CHS

"reference store name'"

aws omics create-reference-store --name

,ARN, &&= AE0{7} YHE AHO| Bt AR Z It 2

2 ol

EofID

<
K

LICE.

"3242349265",

Ilidll:

"arn:aws:omics:us-west-2:555555555555  referenceStore/3242349265",

"arn":
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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 SHoz Mz HdE &x M40

{
"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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=

HO|E|E 71X % JSONSE C}= e | ElL|Ct.

{
"id": "7252016478",
"referenceStoreId": "3242349265",
"roleArn": "arn:aws:iam::111122223333:r0le/OmicsReferenceImport",
"status": "CREATED",
"creationTime": "2022-07-01T21:15:13.727Z"
}
ClS mH2ds Ab25104 ZHed AlENE 2L -| 2 = UELICH CHS oA olM reference store ID
SE &ZX AE0{ D2 RtAIS | ototE % IDjob IDE HEELILCE,

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

olof Cist SHoE sliiE F=x M A L SHT Aefof CHet MR HE7L & 852 &H Eulch.
{
"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 Ciet SHo = Ot HEE #AH Fuich

=
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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
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o
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o
o AEMEL AR -O] A[RA KA CHE MHEQIL|CH
S39| £ 2|X|0 A Amazon S3 | XIE X|™HELIC} HealthOmicsE 2 UZ = S0 17| Al
EE MM3X| R5te U2 XMESH7| fldl ChAl| /Ix[E AP & LICE HealthOmics MH| A0

Amazon S3 &8 2[x|of| CHEl 27| HM|A HetE Foiatiof FLICE EA ofx|= CHA 2[R

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}
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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 Ol
= AU&Lch
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
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FUAE HUE 728

2. LQE 42 2% HM F(™)S ulct AFEA XMEAE MEIFLIC

3. AEHAXEA HOIX|0AM THUE 7K 2 ARHA KHEAE MEIFLICH

4. THE A|FHA AE0] HO|XK|M A o 7HX{27|E MEAFLICE

5. 7tM27| M8 HE X’d Hlo|X|oM CtE HEE MSELCH
« 1AM 4% - Amazon S32| A& mol HMAE = U= IAM AE lL|Ct
« &Z M -0l RTA ClolE{o] #ZE KA LICH

6. 7tX27|ojiuHAE x| 1H|0|7<|01|A‘| EPQ H

L—IJHIA_ EPOE% X|&&Lch LA E Tt
QlelL|ct oL AE mdod CHst
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=
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ofEt ARIE 4 USH, A ME4LE HAE ZHHK| s AR08 AHY £ YSLICH ABA E
£ AE MEAS AMSH MY M A HHE BT ARIELICH

CHE WX =8 A8 S0 X XY AE AAGHE WS E0o{ELICH AWS CLI. 2Fdo| 83 3tH
gt kx| 28fLct O M MHMEE 2 X AE0{ IDreference store IDE HtELICE.

aws omics delete-reference-store --id reference store ID

Ct2 MM E AlFEA MEAE MASE W2 2o{ELICH 2o ¥35H SEH2 &KX R
Ch. CFS oA MEE AIRA AE0qIDsequence store IDE HFELICEH

]

L

aws omics delete-sequence-store --id sequence store ID
CtZ oilXet 20| & E AE0{of| M & MAE s JUELICH FEE 7 HME, HE ME L
i A MEANM AHSEIX| ofe ZR0lE ARIE & AGLICH CHS HIMOIME B ZE AR
IDreference store IDE HIFTE AXK|SlEdE XX 2| IDreference IDE HfEL|CH.
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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|
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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
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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",

AWS HealthOmics

"name"

"description":
"generatedFrom": "GATK Test Data"

DL HAE 1S YAML

CC
-

Ad

o

Mo

Xtod AH
STHSo

"id": "3660451514",
"sequenceStorelId": "3936421177",
"roleArn": "arn:aws:iam::111122223333:r0le/OmicsImport",

"CREATED",
"2022-07-13T22:14:59.3092"

"status":
"creationTime":

o] D L|E{&
S W2 AFRstod TIE RS TLE
7

M2 7|

7t M7 Zedo| AlRHE £ o

|PAA AE 0] IDQF IAE 2 E 7127

KIEE A

"id": "1234567890",
: "1234567890",

"sequenceStoreId":

St A OlA
AREH

L|C}. CF= od| Aol M

=2 T

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!
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},

"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
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"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/01234567890/

arn": "arn:aws:omics:us-west-2:111122223333:sequenceStore/0123456789/
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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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2Ll HEZ CIREEE = USLICH 0|28 22 Amazon S3 B 21 SAMELICH CISE

o MO

|
i
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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 AlEA AE0{0 2 Q7| MEE HEEEY =& U&LICH

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

AlEteted HE|IE Y2 =8 AIZELICH CHS oKl AWS CLISH Z0|& At&3to{o] Afdg s E

1. CFS ofx|e Zo| CIo|EHE E2letod FES &Lt

ABA AEO0{of Y Y2 E 7 latest 230
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2.

AA THUO| o FEOZ LHF0{ZT % TS oiRI9H 20| WEITE 97| ME HEEE MAger]

Ct. sequence store ID % 7|Et t2tO|EE A[HA AEO0{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"

SEO|M uploadID & 7|E} HEIEIOIEHE 71 XMSLICH YE2EE T2 MA S| CHS EHAo
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"

}
UZ=of 97| MEE F7hetLICH THUol HE 3| SOl BAIE B HEH £33 ELc o
2 njeo] B2 mol 2t R2o| Chao| EHAIE S &BtLICt 0ol ALSE THE HE B AL 5H0d
MTHEE HZ 5 olMo] YRES BEE Hoi&Lin

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

C}
=

t=X| &elste ol AF8E + A= IDYLICH

ol

mt At LR

0l
o

o2 = melo| o

rlo
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{
"checksum": "984979b9928ae8d8622286c4a9cd8e99d964a22d59ed0f5722e1733eb280e635"

7l ME7t HREEEIRI=X| & Qlsteiw ChS 1t
LIct ChZ MM |, upload IDY sequence
LiCt,

aws omics list-read-set-upload-parts \
--sequence-store-id sequence store ID \
--upload-id upload ID \
--part-source SOURCE1

SE2 7tE z/20l Holo|EE Ao 7| ME =, 27| & EtHARMZ S HEEFEFLICEH

"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"
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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 2 ZZMAE 2ZFLICI ILE Q| sequence store IDupload ID, %! mtZt0|E{E At
A Ztez HhELCH

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

l0|2t Z+2 HIEHHIOIE M2 HEIF 2§
ROCESSING_UPLOAD, ACTIVER L]

Stole 1t &, X ARN, It = A|HA
ElL|Ch =8t AEf7F ZEEILICEH 7Hs 8 AMEH
CHUPLOAD_FAILED.

'Um\l

{
"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,

b

"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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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"

3,

"Action": "sts:AssumeRole"
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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.

Amazon S3 URISE AFE 35104 217 M E HA|A 7% latest 239
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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 2! ListObject v2 - HHZ!0]] Q!

= a

« CopyObject - Amazon S30{ O|0| K& El Aol SAIES A "E*I—IEP HealthOmics = Amazon S3
HMA ZQIEZ S| SALE K|5HX|EF BMA ZOIEN £ == Qi&LICH

HealthOmics A|EHA AEO0{= ETagsE Sall Tt Q| o|0| M|H| IDE |XIFLICH IS =B F7| &

ot H|E IDE 7|8t2 2 3t= Amazon S3 ETage #HAE &= X|TF HealthOmics ETage 8 Y35HAH &

K|EILICH KEAIBH L8 2 HealthOmics ETags 2! CIO|E{ X E & X 3HAI2.

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|RA AEO0{2 7K 2 TS| AR AIRA 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| ZBL - & & X7} .bam EEE @l read set _name.file EZ&LICH. cram. o
£ E™ NA193948.bam&lL|C}.

HealthOmics A E2|X|2] Amazon S3 URI £ & 7 latest 240
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BAM = CRAM! 47| ME Q| 7 QI

S| A T} HIEZZMA B0 A Se= MEELICH A
ME| Q|EHIA 1ol 742 1 0|2 Tof| MK sHxFO4Q
#

MEILICEH #antt ## ## #i#

o O
#a#. QUEHA EEAE (bai FEE YLICH. crai.

<name>.<file index extension> ##
SAEBILE 2 |IGVE AI25104 27| A E HAA

IGVE BAM 2! CRAM 1S E M3} I8 ElE A et YULct 8 Holl %o Yot
FEAISH7| 20 ZtLnt QI ATL ZQBILICH IGVE ZEZHO|M CIREESI04 AFSE #‘BAQEH
AWS S AR IGVE HM5t= BhEdol CHEt 7to|=7} /U&LIcH HEE! H HT2 CORSTH

X HE[X] ef&LIC.

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

UELICH EE O|2| HEE URLs SYUEH WAooz M3 h—'_ MEY = /oM, Ol= AWS T
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]
Mot > URLOIAM ZE"E AFE5tD oA A Qe A Q| URIOIE =8 £+ &LICH EE AWS 74
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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+ MountpointE A& 3504 HTSIlib 2I0|EBH2IE A& 3t AEO{EE Q7 ME
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
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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"
},
}
},
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"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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AWS HealthOmics 848 K& A L FM K& A

= of Ol4 17 Dol H BIHEIR| et&Lict
Moz MHIAE Al o8 E 4

(0]
&L|CH REAIEH LH2 2 AWS HealthOmics
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8 RIRAE AR KB A 0| O|E T} 21X KB AO| ARNS MBELICH #8 KA AEHT

READYZ #HZEL|H H|o|BHE &g &H[7t & AL/t

aws omics create-variant-store --name myvariantstore \
--reference referenceArn="arn:aws:omics:us-
west-2:555555555555  referenceStore/123456789/reference/5987565360"

H
[

0%

ISESERRES

fjo
b

toletedH Chs SEHE gLt

"creationTime": "2022-11-03T18:19:52.296368+00:00",
"id": "45aeb91d5678",
"name": "myvariantstore",
"reference": {
"referenceArn": "arn:aws:omics:us-west-2:555555555555: referenceStore/123456789/
reference/5987565360"

},
"status": "CREATING"

H4& K& A0 CHal REAMIS| 2ot E B{H get-variant-store APIE A& &FLICEH
aws omics get-variant-store --name myvariantstore

ct

1jo

I 2 gEe W i

rlo

"id": "45aeb91d5678",
"reference": {
"referenceArn": "arn:aws:omics:us-west-2:555555555555:referenceStore/123456789/
reference/5987565360"

1,

"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": {3},

"storeSizeBytes": 0
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}

H
—

AEn HddE 2

rin
0%

KMEAE EpP4H list-variant-stores APIE AF28tL|Ct.
aws omics list-variant-stores

ChS olldl S5 Z0]ID, IDs & & 7[EF MF HE2 & ZE #HE MHEAE LHdste SHE &

&LCh.

{
"variantStores": [
{
"id": "45aeb91d5678",
"reference": {
"referenceArn": "arn:aws:omics:us-
west-2:55555555555: referenceStore/5506874698"
},
"status": "ACTIVE",
"storeArn": "arn:aws:omics:us-west-2:55555555555:variantStore/

new_variant_store",
"nmame": "variantstore",
"creationTime": "2022-11-03T18:19:52.296368+00:00",
"updateTime": "2022-11-03T18:30:56.272792+00:00",
"statusMessage": "",
"storeSizeBytes": 141526

AEN EE= J|EF 7| &0 2t list-variant-stores API0| CHEF S &

fjo
K
m
o
o
1>
1
30
Ii>
[
o

2023 5% 159 O|F ol MME M MEFAZ 7HX2 VCF It U2 HE &1} o 57|(VEP) F A0

CHet 27|0HE Hol&LIch olF A 5tH 7tx2 VCF CIOIEIE of &H #MElstn 728 EMg =

A&LICt annotation fields 2tO|E{7} API = CLI Z&0i| Z&E 4R E MelstT #HE
&2 FX| gt&LIct ol2fEt AE0{9| B2

MEL 2023 58 152 O|Fof| MMEI AE0{0lE Yekg F
annotation fields LIZIO|E{E AIE3IH 0| AlTiFrLICt.
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HealthOmics B1& K& A 71X 27| 2] MM

/A Important
AWS HealthOmics #48 M&E A I FM HELA

£ o Ol4 417 Dol BIHEIR| etk
J|E D2 HASMOE MHIAS A% 0I8E 4

0
&LICH REAIEH LH2 2 AWS HealthOmics

- OO =
HE KA U EN KT 7SN HE DS HEHANL.

ChS M MHEE ALEStod B HE A AWS CLI of| it 7HKM 27| 2dg ddsts WS HolE
LICF.

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"}
]
}

202314 5% 152 o|Fof MMHE AE0{2| B C}S M0 MHE --annotation-fields It2HO|E

E FItote S EoiELCE =M HE = 7KL 7|Z2 FolELoh

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"}'
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"jobId": "981e2286-e954-4391-8a97-09aefc343861"

get-variant-import-job2 At&35t04 & EHE & QIE LTt

aws omics get-variant-import-job --job-id 08279950-a9e3-4cc3-9a3c-a574f9c9e229

7tK27| Edo| AEHE EHo{F = JSON SE & &tA ELICH VCFLel VEP FA12 INFO dofl ID/gf |
o2 M E MEo Cia #+2 EMELICE B8 21} 0| S7| A A AE INFO &2 7|£ IDE CSQO|

K|t -—annotation-fields I}2tO|E{E At
U&LICH 2 22 & VEP FAof CHa

> o |0

5t01 INFO Lofl AtE =l= AFSAF X|H 2k 2 LIEHd &
ELCH

K

2023 5% 15 O|™of| W HE MEA EE VEP FM0| ZE|X| i 2 VCF mtde| ¢ SHO F
M EZETF 2 E[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,
"status": "COMPLETED",
"updateTime": "2023-04-11T17:58:22.676043+00:00",
}

VCF I+o| Q01 VEP F 442

2 A7|0tof Z&E|K| &

annotations struct<
vep: array<struct<
allele:string,
consequence: array<string>,
impact:string,
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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>

g2 xlMo| WO +HELICH VEP #20| VEP EE AYS 12X oto® T2 EMEX|

=
rII
o2
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03
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\|
n
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at

m

Z < get-variant-import-job0l| CHEt SEoll= Ol &M Hert ZeHElLC

aws omics get-variant-import-job --job-id ©8279950-a9e3-4cc3-9a3c-a574f9c9e229

IHH27| el el

jn

HoixE= JSON SEHE &L

{
"creationTime": "2023-04-11T17:52:37.241958+00:00",
"destinationName": "annotationparsingvariantstore",
"id": "7alc67e3-b7f9-434d-817b-9c571fd63bea",
"items": [
{

"jobStatus": "COMPLETED",
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"source": "s3://amzn-s3-demo-bucket/NA12878.2k.garvan.vcf"

}

1,
"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 & AtE3t04 2 & 71X 27| 2t siE HEfE = + U&LICH

aws omics list-variant-import-jobs --ids 7alc67e3-b7f9-434d-817b-9c571fd63bea

SHo= & 22 HE7F =& E L
{
"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"}
}
]
}
}
Let 42 oS BBS M350 7HX27| U g FaE £ JU&LICh

aws omics cancel-variant-import-job
--job-id edd7b8ce-xmpl-47e2-bc99-258cac95a508
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ICH 507H2] EH2E A= ghLct.

AWS HealthOmics
+ Ef(ME ALE) -0 FA KF A0l 2
5. R KIFA WS ML
APIE AI235}0 =AM R{EFA AA]
Ch2 oMo EE AF83l0 FM HEAE MMstE Wg 2oiELIC AWS CLI 2E AWS CLI &
A2 x|&5HoF Bt

API Zfdod| CHsH o[ O] &
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

FAMYAL MEE Eolst= ChE 8ES A Eulch
{
"creationTime": "2022-08-24T20:34:19.229500Z7",
"id": "3b93cdef69d2",
"my_annotation_store",

"name" :

"reference":

{
"referenceArn": "arn:aws:omics:us-
west-2:555555555555  referenceStore/6505293348/reference/5987565360"

i
"status": "CREATING"
"my_version"

"versionName":

=M XM Aol cHall REMIS| & ot 2 24T get-annotation-store APIZ AF& &FLICH

get-annotation-store --name my_annotation_store

aws omics
Ct2a 2 82 &A E Ut
{
"id": "eeb®19ac79c2",
"reference": {
"referenceArn": "arn:aws:omics:us-
west-2:555555555555  referenceStore/5638433913 /reference/5871590330"
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iy
"status": "ACTIVE",
"storeArn": "arn:aws:omics:us-west-2:555555555555:annotationStore/gffstore",

"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
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24™ list-annotation-stores API Zf&d

aws omics list-annotation-stores

CHS ofldl St 20l 1D, IDs Bl & 7IEF MF HE &M ZE =M MEAE Ldst
&Lt

rr
0lo
I
mjo
ne

"annotationStores": [
{
"id": "4d8f3eada259",
"reference":
"referenceArn": "arn:aws:omics:us-

west-2:555555555555  referenceStore/5638433913 /reference/5871590330"

.

"status": "CREATING",

"name": "gffstore",

"creationTime": "2022-09-27T17:30:52.182990+00:00",

"updateTime": "2022-09-27T17:30:53.025362+00:00"
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HealthOmics 44 K{E A0 CHEF 7} A2 7| 5] Al A

/A Important

AWS HealthOmics #Hd8 ME A & M HE A= O 0|y AT Dol A SIHEX| f& LIt
J|1= 1 Ao 2 MH|IAE AL Ol £ J&UCH XME LI& 2 AWS HealthOmics

—|: o
e A A B FAM KEA A W THg TSR,

>
o

= 0

T

« VCF BAI0| 7tM2 7| &Y AlF|

APIE At8310{ =M 71X 27| 2red M
CHE WX =8 A8 SH0d M 7K 27| 212 AWS CLI A& 5t WS Eo{ELICt

aws omics start-annotation-import-job \
--destination-name myannostore \
--version-name myannostore \
--role-arn arn:aws:iam::123456789012:role/roleName \
--items source=s3://my-omics-bucket/sample.vcf.gz
--annotation-fields '{"VEP": "CSQ"}'

202314 5% 152 O|Fofl MAE FM M AE FM Teyt ZBHE Z9 OF HAIKIE BHErgr
A4 KB A TH Q7] ST BRI AP Aol O S whete|x| ghaLic

33 ChS get-annotation-import-job APl 211}t job ID It2tOIE{E AFE 350 £ 7HX{2 7| =Hedof|
CHEF RtA[EE LIS Lot = USLICH

aws omics get-annotation-import-job --job-id 9e4198fb-fa85-446c-9301-9b823ala8ba8

FM WEE Zstoi 12T 22 SES WA U
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"creationTime": "2023-04-11T19:09:25.049767+00:00",
"destinationName": "parsingannotationstore",
"versionName": "parsingannotationstore",
"id": "9e4198fb-fa85-446c-9301-9b823ala8ba8",
"items": [
{
"jobStatus": "COMPLETED",
"source": "s3://my-omics-bucket/sample.vep.vcf"

1,

"roleArn": "arn:aws:iam: :55555555555:r0le/roleName",
"runLeftNormalization": false,

"status": "COMPLETED",

"updateTime": "2023-04-11T19:13:09.110130+00:00",
"annotationFields" : {"VEP": "CSQ"}

=2

rin

FHMEL IR HUe

HL

£4™ list-annotation-import-jobsE At EL|C}.

aws omics list-annotation-import-jobs --ids 9e4198fb-fa85-446c-9301-9b823ala8ba8

-~

"annotationImportJobs": [

{
"creationTime": "2023-04-11T19:09:25.049767+00:00",
"destinationName": "parsingannotationstore",
"versionName": "parsingannotationstore",
"id": "9e4198fb-fa85-446c-9301-9b823ala8bal",
"roleArn": "arn:aws:iam::55555555555:r0le/roleName",
"runLeftNormalization": false,
"status": "COMPLETED",
"updateTime": "2023-04-11T19:13:09.110130+00:00",
"annotationFields" : {"VEP": "CSQ"}
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TSV & VCF &4{of et &7t mtetolE

TSV 2 VCF &4l A< 2 & &M WS APIo| dedF &= F7t m2to|e{7t /&Lt

/A Important
2| AFICZ LHEH CSV T4 Bl0|E{= HIOE MIE 7HxQ 7ol HE S =Y gherstLct
7k K2 ElolE{ofl £4) £ Bdo| ZEE Z2 nhelol cSV Aol MBE £ Lot what
MaZ oEloz N2 Ttele Hot Z4T1 2 EA|S & 9J&L|C}H oHo|xQl =S Hhx|5HE4
HUELHY| otYe el m 2139 (a2 E 1M,

A RY ME

Generic QUut HIAE ol Hs HETF i&LICH
CHR_POS AlE 2Ix] - 1,2 8Lt B x| F7HPOS.
CHR_POS_REF_ALT contig, 1-base 9 x|, ref X alt CHEIEE HEE

ZEefLch

CHR_START_END_REF_ALT_ONE_BASE contig, start, end, ref X alt CHEE & HEE X
stetLict. =t E = 1 7|8k LCt.

CHR_START_END_ZERO_BASE contig, start & end {I%x|1& Z&ELICI ZEE
0 7|8kt

CHR_START_END_ONE_BASE contig, start & end {I%|& Z&ELICH ZIEE
1 718kt

CHR_START_END_REF_ALT_ZERO_BASE contig, start, end, ref 2 alt CHE/S&E A HEE =
FELCH 2 E= 0 78 Ct

TSV 7tXR7| £ XML -2 OS2 oAt Z&Lch.
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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,

Ilsepll: Il\tll
}
}
}I

TSV EAlo| FM K{Er A A

CtZ oAM= s, =& & dHOo| ot | Met it US Ar&sto] A4 XML E HMELICH ZHE
= O|HCHR_START_END_ONE_BASED, OMIM2]| 2% Gene Map 7120 = HG19 Gene MapO| X
gt x]o] Q& LICH https://www.omim.org/downloads

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, START=genomic_position_start,

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}]}"'
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SIHE AFRSHHLE AF2SHK| ot I UE 7K &= UELICH CLI -0 O|E LIEFLHEdHE CHS 7}
27| 2] od| M2t header=falseZ 0| AF2&FL|C}.

aws omics start-annotation-import-job \
--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",6 header=false, comment="#"3}}"

El'% 0=||A|0‘I|A‘|E EEH _\T_|.OE|0.|| EH?_F =M X-lg'_)l\_% AH/&'E"L'E"_ 7‘<|EH El_ol
ULICH o] ool A B2 AMA|, AR, 2 W 2
7t eig Lt

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 OHS CLI BEE A8510d Bed U E FM MEAZ TIKMHE & JU&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_v1l.2.bed \
--destination-name cexbed \
--format-options=tsvOptions='{readOptions={sep="\t", header=false,comment="#"3}}"

CHS OlMoM= VCF mhel x5 B 7o Ut =M HE 7 Qe dol e Hoz FE & mHo
CHEE =M MEAE G- LCH od7|oll= M, A, &z & oA CHEIZS Eo cHE HE7F Z &
FHA ARI7F 2B ElH ST Z&HElLICH

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},

Alo
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schema=[
{chromosome=STRING},
{start=LONG},
{ref=STRING},
{alt=STRING},
{filters=STRING},
{ac_hom=STRING},
{ac_het=STRING},
{af_hom=STRING},
{af_het=STRING},
{an=STRING},
{max_observed_heteroplasmy=STRING}]}"

A-Eotod IUS FM MEAZ JHMSLICH
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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", header=true, comment="#"3}3}"

CtE oMol M= TZ80] mim2gene THAUOf| CHEH £ HEAE ddsie WHE Eo{ELICH
mim2gene I} OMIMS| R ™A} CHE =Ho| 2|0 /U2
H FAMo| & |0 U&LIC
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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},
{ensembl1=STRING}]}"
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JH OF S84 20| AE0{R OO|HE 7HXME == U&LICE.

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",6 header=false, comment="#"3}}

VCF BAI9| 7HM 27| &t Alxt

VCF Itelo| 22 EA|IEl CHZ sHY mi2tO|EE F Al HL L8 5H= ignoreQualField &
ignoreFilterFieldZt= F 702l &7 20|

A& 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
20 20| FAM KB A TIKQ TS FAE £ USLICH FAof HZ8TH0| AWS CLI Z&0f Cist
SEHES &X| ReuCh 22U 7127 Y IDE HE + 7L 7HMR27| 20| 2t 2EH 2 F O
AlR|7F EAIEILICE

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-jobsOil CHeF HIEFH[O|E] 7HX27] 2t 7|§2 23 Foi| AAS2 2 ArKMELICH 7HR=2
e I FM H0IEE RS2 ATM|E|X| 2fe

otor H|o|Ef AE0{of Eot U&LICt
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HealthOmics &44 A%
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/A Important

AWS HealthOmics 848 K& A & M K{E A

= |& &l Dol A SIHEIX] ek & LICt.
7|Z nZHe MHARMoZ MH|IAE H& 0|28 &

0]
2 34 U&LICH KFMIEF LIE 2 AWS HealthOmics
bS] R{AFA QI =AM RIAEA 712 A] H74 CF2IS At R 51 AIA|D.

Ho| M Y LAE ddstof ChE et HH S| =4 H|O|E{H| 0| A& +=&E & U&LICH O|FH st
7o 2 YO|o|EE|= FM HI0|EHE #¥ste Ol ==0| EuCh

71& FM MHEAO| M HEES MASIE{H CHS of|X|QF Z 0] create-annotation-store-version APIE A}
aws omics create-annotation-store-version \

--name my_annotation_store \
--version-name my_version

T XfE A B IDE CHS ST ok T4 A BIHO| AN S HOIFLICH

{
"creationTime": "2023-07-21T17:15:49.251040+00:00",
"id": "3b93cdef69d2",
"name": "my_annotation_store",
"reference": {
"referenceArn": "arn:aws:omics:us-
west-2:555555555555 : referenceStore/6505293348/reference/5987565360"
by
"status": "CREATING",
"versionName": "my_version"
}
= 4 2 HEo| MEE

aws omics update-annotation-store-version \
--name my_annotation_store \
--version-name my_version \

FA ML o
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"status":
"name":

"versionName": "my_version",
HE H22{™ get-annotation-store-version2 A& & LICH.

AWS HealthOmics
--description "New Description"
FM MY A HHO| YOI EL[ARZ 2 &elste ChE 8EE & Eulch
{
"storeId": "4934Q45dl1lced",
"id": "2a3f4a44aa’b",
"description":"New Description",
: "ACTIVE",
"my_annotation_store",
"2023-07-21T17:20:59.380043+00:00",

"2023-07-21T17:26:17.892034+00:00"

"creation Time":
"updateTime":

1ol M

PSS
A ElLict

=
A s
aws omics get-annotation-store-version --name my_annotation_store --version-name

H

my_version
HZ O|F, &ef & 7|E} M2
{
"storeId": "4934045dlced",
"id": "2a3f4a44aa’b",
"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
}
CtZ odlA|2 Z O list-annotation-store-versions& AF&35t01 TM HE AL B E HME & = UsL
Ct.
aws omics list-annotation-store-versions --name my_annotation_store
M AR B A % latest 265




AWS HealthOmics Add a permission2|

CHS S271 zefEl S92 @A 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

+

"storelId": "4934045d1cé6d",
"id": "4934Q45d1ced",
"status": "ACTIVE",

"versionArn": "arn:aws:omics:us-west-2:555555555555::annotationStore/

my_annotation_store/version/my_version_1",
"name": "my_annotation_store",
"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
ZA KA HZEO| O 0|4 LR sHR| o
A83to FA ME A HEE ATXE = U&LICH

aws omics delete-annotation-store-versions --name my_annotation_store --versions
my_version

RE A BHO| O F 90| AMIE/H e 22 SE S Wil Hict
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FHRUE 42 O3 20| 2F M&E &7t z&E SE2 & gLl

{
"errors": [
{
"versionName": "my_version",
"message": "Version with versionName: my_version was not found."
}
]
}
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2 77| HYo| U FAH MY L HTUE AfXlste{ st Chst 20| 2F{ 7 £

Al ElLict

1]
r

{
"errors": [
{
"versionName": "my_version",
"message": "version has an inflight import running"
}
]
}

0| 32 Ot ofxet 2ol M ME A HH

fjo

N2 AME - A&

aws omics delete-annotation-store-versions --name my_annotation_store --versions
my_version --force
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AWS HealthOmics 843 X{& A A FAM x{& A
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-
7| DS BYHOS Hul2E A4 oISt <

O|&r ATt TZHO|| Al B 74| K| k& LCt
&L|CH REAIEH LH2 2 AWS HealthOmics
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CHS oMM E AR50 B33 R{RFA S AFX]|SHS HIHHS HO0{EL|CH AWS CLI. 2He40| A= 504
H4%d K{ZtA AME{7} 2 FEHEILICIDELETING.

aws omics delete-variant-store --id <variant-store-id>

CHE XM E T MEAE MXste §-S EoiELICH HYo| dSstH F4 X% Ef7 =
HEHEILICIDELETING. € Ol¢ 2| HTHO| UE B2 FMH MYLAE AXE + d&Lch

aws omics delete-annotation-store --id <annotation-store-id>

HealthOmics £44 Cl|0|E # 2
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AWS HealthOmics #98 M&E A L FM XM AE O 0l A7 T2 H SIHEIX| ef&LICt
7|1 12 HAMo 2 MH|IAE /& ol = UELICH RFM|EH LI& 2 AWS HealthOmics

AWS Lake Formation 2! Amazon Athena T = Amazon EMRE AI236l04 B4& AE0{0f CHEt R 2IE
st £ Q&aLIC 2|8 A&5H7| o Lake Formation & Amazon AthenaOil CHE M MxH(CHS
MMo| MHEENE 22 FFLIC

Amazon EMRO{| CHEH AFM|EH LHE 2 A& AM: Amazon EMR A|E5H7|E & ZE5HMI2.
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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
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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": "*"
}
]
}

Lake Formation 744 7% latest 271



AWS HealthOmics Add a permission2|

2|0l CH 8t Athena £

/A Important
AWS HealthOmics 848 M A L FM KB AE O 0|4 AT TZH| A SIHZIX| et &LICh.
7|1 12 HAMo 2 MH|IAE /& ol = U&LICH RFM|EH LI& 2 AWS HealthOmics
HE HEA Al M HEA VI8N HE B2 HEs4A2.

AthenaE AtE3t04 i I FAME IZ|E = UAsLUICH HElE A-s5tY| Mol ChE o
stL|CH
= .

02
2

Q
mo

=HA
« Athena 22 AIE35t04 2| 21 Qx| 74

* Athena 21T v3E AIE5I0 2 & 7+

Athena 2£ & AFE35l04 2| 4 x| 74

2| 21 YRIE Fgotedd oS BAHE WELICH

1. Athena 2& ¥Q7|: Athena 2&

2. 7|2 BM 230 22 HETIE MEIFELIC

3. FEHEIIM HE &S MEfS Ctg 222 MEIELICH
4. 2|x|e| S3 MFAE =istod 2| Ao E MEELICH

Athena RI&I v3E AIE35H0d 2 O & +4

Y OES Fdste{™ oS BAHE WELICH

1. Athena & ¥7|: Athena 2&

2. 72 HM RS0 AY OES MEIECHE &Y I8 S MEELICH
3. HYIESolFS UHELICE

4. QT ¥ o2 Athena SQLES ME4EHL|CH

5 FE| AT AT ol=EdM =52 MEIELICH

6. 2l H™ ATIIM Athena H 32 MEAEHLICEH

Z|2lofl Ch§t Athena T3 7 latest 272


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

AWS HealthOmics

Add a permission2|

xHod
Y

7.

HealthOmics H4& K& A0 FH2| A

/A Important
AWS HealthOmics 948 ME A U M MHELA = 0|
7|1& 142 Hax¥oz MHIAE AL o|88 &= %
HE HEA B FMHEL VI8N HE BHHE HESFAAR

Amazon AthenaS AF2735104 P48 X{E AN M RHE2IE e
HEES MR 7|8 HEEl ol 224e 2 EAIELICH

Athena 2£ 8 AI835l0

i
\J
N
0
i}
ol
ok

ChS oAM= B #EIE

Mgsts

1. Athena #2| HEZ| Y7|: Athena #E
e OE0M A ol 4y &
ClO|E{ AA 7} AwsDataCatalog@! x| &
CllO|E{H| 0| A 04| A Lake Formation A4%

e
A
N

o M w0 b

74
=

|

Athena 2&2 AFE35t0{ &8t

CHS ool e =73t
AClinVarZ 7t LCt,

I:II-I:H% _I;I_o;l

I

LICt o] #2[&

= x5t
H =

el o

1. Athena | HE 7| ¥7|: Athena # 2

HE7|

ATt T Zof| A SIHEIK]

&Lich

(0]
&LICH REAIEH LH2 2 AWS HealthOmics

} E{|O|E € omicsvariants Ef|0| £

Agst e T4 xR

el

7 latest 273


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

AWS HealthOmics Add a permission2|

2. XY agoAM
CllOIE AA 71 AwsDataCatalog?! x| £
Ol O|E{H| 0| A 04| A Lake Formation A%

QEZ + gHolE MEistod 2| 228t M FE|

2| 2 & oteiol #e| HET|o ChE HEIE SAHELICH.

MY ol ddet 5

ClO|E{H|O|A BlAA

SEELck

ZEE

2

SELECT variants.sampleid,

contigname,

start,

"end",

referenceallele,

variants.alternatealleles,

.attributes AS variant_attributes,
clinvar.attributes AS clinvar_attributes

FROM omicsvariants as variants

INNER JOIN omicsannotations as clinvar ON

variants.
variants.
variants.
variants.

variants

variants.contigname=CONCAT('chr',clinvar.contigname)
AND variants.start=clinvar.start

AND variants

."end"=clinvar."end"
AND variants.
AND variants.

referenceallele=clinvar.referenceallele
alternatealleles=clinvar.alternatealleles

WHERE clinvar.attributes['CLNSIG']="'Likely_pathogenic'
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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"

Mol 4Tt

—

OH

1D & Ef7F T E SHE oA Euloh

{
"shareId": "495c21bedc889d07d0ab69d710a6841e-dd75ab7ala9c384fa848b5bd8e5a7e0a",
"name": "my_Share-123",
"status": "PENDING"
}
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z
0%
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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"
Z5ol cHet HE M HH7T latest 277
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AWS HealthOmics

"resourceArn":
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"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"

rot
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Ct AWS Identity and Access Management.

7 EjaE F REOR 2HEUC

« Ei 7|(0dl: CostCenter, Environment 55 & Project) Ei1 7= CHAE XIS FEELICH

o BT ZH(O: 111122223333 = Z 2= M), B3 7|XH EH 22 CH/AEXE FHERLICH
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24, MHIA API EE0iM 2lAA0 CHEHEf
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AWS HealthOmics
2| A4 0| MH|

F M 3}5He{T TagResourcesof 80|

g = A&t

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™: "*"
}
]
}
A0 Ej X|IH
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4= Q)& LICH HealthOmics 2& FE=2 AF2510{ 2|AA AWS CLIOf| E{2E F7HE £ l&LCt 2l=
X|IE2|ol Ef2E F7I5tH Y SIZX|EC|0f CHEF VM A0 FEE & = WYUSLICH C|O|E| AE0{0f

Ef2E F71617| Toi| Ef2E ALE5104 ClO|E{ AE0{2} Z2 E|AA0 CHE HMHAE FMo{& £+ Ye

IAM HAMg HAEgHL|Ct

MHIA ElaE ME1 A|RA XE A MEZ ID Z50i CHsl RS2 MMEILICEH

Ct= EHAof 2 AWS CLI £ AF25104 HealthOmics 2IAA| EfOE FIHEL
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value2@! key1 & key2IL|C}.

[ul
k=)
i
L L
oo
>
r

aws omics create-sequence-store --name "MySequenceStore" --tags keyl=valuel, key2=value2

E30ll= ei27 LHAE(X| ef&LIC Chs SEE gHererLict

)

"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

Mo
=

SSotH ol BHoM Bl SES BrerEhuich

o

claAof CHet Bj Lt

CtS THAloll 2t AWS CLI & A& 5H0{ HealthOmics 2|4&A 9| AWS Ef1 |58 SLCh Ef27t F7¢
CIX| g2 B2 ghEtElE S52 Hlof [{&Lic

EHOld = BHEE oM CHS x|t Z 0| list-tags-for-resource BE S A™ELICH

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"
}
}

H|O|E{ AE 0{0{| M Ef T &7

AWS Bl 201K BT ARIEIR] i LT

EOlE EE= B-YE0i| M untag-resource BHE 2 A&St0 EHOE MHE 2L A 2] Amazon 2lAA O
EARN)I M 7HE EiTol eja 7|E RI'E g LICt.
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AWS HealthOmics
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aws omics untag-resource --resource-arn arn:aws:Omics:us-
S =
x& gdE el g

west-2:555555555555: sequenceStore/2275234794 --tag-keys keyl, key2
—_ = -
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7 latest 284

EN 2 A7



AWS HealthOmics Add a permission2|

HealthOmicsO0il CHEF IAM THEH

AWS Identity and Access Management (IAM)E& At8 5t0{ HealthOmics APl 2! AE0{ & 23 Z2 9
e glaao] Cligt HHAE 22| = UELICEH HealthOmicsE AME35HeE AH 2| A8 XL L of ZE 2
70| AR IAM AH8X}, I8 = Qo M8 += U= HEH HHMoj|M HEtS orelF LI

HHEHo| ArERH & o EZ|A 0| Mof| CHEH HEtE BEISHEAT HealthOmicsHM MBS 5h= HAE ALE St
7-|L-P ™ 2 ELICH HealthOmics 242 042 MH|AE ALE5to{ &2l 74 & EE|7Hoi CHEt

E 7IXSLIcH M3 E M2 e ItHZ AASSHHLE EOF MEHAel YRo| ARt Moz AEE
?J%LHZF.

HealthOmics= 1AM AfHIA %38 ALS 5104 AL KHE CHAISH0I CHE AMHIA 0] AMIABILICH I8 S
0f Amazon S301M GIOIEIE 4= HAE2E AYE [ MHIA S WHSHHL MY 2 i
o, Y 7150| Z9 CHE AMH|A0| Bl4A0] CiEt FEHE T A8HoF BLICH HealthOmics &1 AlRt

57| =oil o|zd3t @7 Alst AE

IAMO]| CHEF REA|EH LHE 2 IAM AHE DB L[ IAMO|EF FOIIL|7H? EFE A ESHML.

A

« HealthOmics0i| it XtZ4 5 7|8 IAM A4
of CHEt MH|A 238 AWS HealthOmics

« Amazon ECR &t

HealthOmics 2|AA

« Amazon S3 URIsE A& 8t Cl|O|E{ HM| A FHEt

HealthOmicsOll CH8t AkZ3 & 7|8k IAM E=H

S 204324 AWS Identity and Access
Management (IAM)e| Xt 5F 7|t ’é"‘—ﬂ% ArEEFLICH At724 B 7|8t HA2 |AM AL R EE= A
Extot AZE IAM 2 & X gl 2Y MY + U&LICH CHE A- o ASRoA AHH ol A

3 A Ol
= T —

C}
£= 215l 11 HealthOmics 2|2 A0 HAIA HEHE 2oige £ &LCh

=2 T L AR E

2
=

MEX7L HAIEE HHO| et K E s + Us HEE FoisttiH 2las F50| JIE2
SE A2 EZE HYE FItstor & o

CHS 1AM EH2 M EX7H B E HealthOmics APl 2 40| M| ASHT MH|A 2352 HealthOmics Ol
HEE + ACS ST LICH

7 latest 285

>
0l
Bl
02
2


https://docs.aws.amazon.com/IAM/latest/UserGuide/introduction.html

AWS HealthOmics Add a permission2|

ExampleAt-& X} &4

JSON

{
"Version":"2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"omics:*"
]I
"Resource": "*"
}I
{
"Effect": "Allow",
"Action": [
"iam:PassRole"
1,
"Resource": "*",
"Condition": {
"StringEquals": {
"iam:PassedToSexrvice": "omics.amazonaws.com"

HealthOmicsE AMS3HE4 CHE AWS MHIASHE &% KHSEHLICH Ol2{8h AHlA0] HM|A s 2t
MEIZ0M B sHe BalE B AFSELICH Bl4 59| Fatol CHe AMAE REHst2{e 2
B HMS AR AL stod HOt MIEEQI KM BMS M £ sl
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« ResourceGroupsandTagEditorFullAccess — HealthOmics EHE APl 242 2 HealthOmics 2|4 A0|
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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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"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

MH[A g2 AWS MH|ATF Aol ElAA0 AMAE = = HELE B0{5t= AWS Identity
and Access Management (IAM) Q& L|C} 72 7| i
HealthOmics [0 AMH|A dehE AS & L|Ct

HealthOmics 2&0|M 2o st AE 2 MMHE £+ U&LICEH HealthOmics APIE AFE35104 B[ AAE &
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"Version":"2012-10-17",
"Statement": [

{
"Effect": "Allow",
"Principal": {
"Service": "omics.amazonaws.com"
3},
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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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CHE oMM E 2E0] 7t K42 7] &
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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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0 Al CloudFormation &l E&!

(@)

CS MZ CloudFormation HIZ2!2 0|50| MFAIR &
Iz =

Example® = AE 04, Amazon S3 2! CloudWatch Logs T8t

Parameters:
bucketName:

Description:
Type:

Bucket name
String

Resources:
serviceRole:
Type: AWS::IAM::Role
Properties:
Policies:
- PolicyName: read-reference
PolicyDocument:
Version: 2012-10-17
Statement:
- Effect: Allow
Action:
- omics:*
Resource:
${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:
upload-logs
PolicyDocument:
2012-10-17
Statement:

- PolicyName:

Version:

2 Amazon S3 H{Z!of
32 HealthOmicsoll £045t= MH|A deh2 AAIshL|Ct.

:${bucketName}

::${bucketName}/*

OHM|Aomics-5tT

1Sub arn:${AWS: :Partition}:omics:${AWS: :Region}:

Oi|lA| CloudFormation ElZ 2!
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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"

Amazon ECR T&t
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g e HEE RoiFLICH /T EZEZ0M EXSHE 4 Z2tolY! Bl|ZX|EE[0f0] ElAA HAME F
7HerLct.
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"Version":"2012-10-17",
"Statement": [
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"Sid": "omics workflow access",
"Effect": "Allow",
"Principal": {
"Service": "omics.amazonaws.com"
}I
"Action": [
"ecr:GetDownloadUrlForLayer",
"ecr:BatchGetImage",
"ecr:BatchCheckLayerAvailability"
1,

"Resource": "*"

m
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wib A ZE0[LHE ArEsto{ =2

CHE AWS HHo| I E =2 ZE|O|HE AR 42 O 22 Lt AlE HEhe 7 aloF 2L
CH.
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=
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Ol ol AlE CtEt Zro| dEE|of &Lt

- 3 EZ A ID: 111122223333
- ZE|o|d 2|ZX|E 2| A ID: 444455556666

« Z1E{|0|L4 O|&: samtools

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

"Effect": "Allow",

"Principal": {

"Sexvice": "omics.amazonaws.com"

},

"Action": [
"ecr:BatchCheckLayerAvailability",
"ecxr:BatchGetImage",
"ecr:GetDownloadUrlForLayer"

]I

"Resource": "*"

"Sid": "AllowAccessToTheServiceRoleOfTheAccountThatOwnsTheWorkflow",
"Effect": "Allow",
"Principal": {
"AWS": "arn:aws:iam::111122223333:role/DemoCustomer"
}I
"Action": [
"ecr:BatchCheckLayerAvailability",
"ecr:BatchGetImage",
"ecr:GetDownloadUrlForLayer"
1,

"Resource": "*"

L

St2iH I EZE LA RE A™O MH[A dgtof C
248 0| “samtools” Z4E/| 0|1 O|O| k|0l HM|AE £ Q=
L Ol ¥ 2l™E 1 Re 222 Hhok BfLICH

"Sid": "CrossAccountEcrRepoPolicy",

"Effect": "Allow",

"Action": ["ecr:BatchCheckLayerAvailability", "ecr:BatchGetImage",
"ecr:GetDownloadUrlForLayer"],

"Resource": "arn:aws:ecr:us-west-2:444455556666:repository/samtools"
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HealthOmicsE KT ZZ7} 2 SXF HH™HMH AEE SOt 2R HIAEZEZ7I I EZ ARA
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"Version":"2012-10-17",
"Statement": [
{

"Sid": "OmicsAccessPrincipal”,

"Effect": "Allow",

"Principal": {

"Sexvice": "omics.amazonaws.com"

},

"Action": [
"ecr:GetDownloadUrlForLayer",
"ecxr:BatchGetImage",
"ecr:BatchCheckLayexrAvailability"

]I

"Resource": "*",

"Condition": {

"StringEquals": {
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"aws:SourceArn": "arn:aws:omics:us-

east-1:111122223333:workflow/1234567"
}

U0 FERAEE LHEE + U2

=
|IZXEEIE MEE =+ U HEHE Fo{gfLICH

"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": {
"Service": "omics.amazonaws.com"
}I
"Action": [
"ecr:GetDownloadUrlForLayer",
"ecr:BatchGetImage",
"ecr:BatchCheckLayerAvailability"
1,
"Resource": "*",
"Condition": {
"StringNotEquals": {
"aws:SourceAccount": "111122223333"
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JSON

"Version":"2012-10-17",
"Statement": [
{
"Sid": "AllowPTCinRegPermissions",
"Effect": "Allow",
"Principal": {
"Service": "omics.amazonaws.com"
}I
"Action": [
"ecr:CreateRepository”,
"ecr:BatchImportUpstreamImage"
]I
"Resource": [
"arn:aws:ecr:us-east-1:123456789012:xepository/ecr-public/*",
"arn:aws:ecr:us-east-1:123456789012:repository/docker-hub/*"
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JSON

{
"Version":"2012-10-17",
"Statement": [
{
"Sid": "PTCRepoCreationTemplate”,
"Effect": "Allow",
"Principal": {
"Sexvice": "omics.amazonaws.com"
}I
"Action": [
"ecxr:BatchGetImage",
"ecr:GetDownloadUrlForLayer"
]I
"Resource": "*"
}
]
}
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"Version":"2012-10-17",
"Statement": [

{
"Sid": "AllowCrossAccountPTCinRegPermissions",
"Effect": "Allow",
"Principal": {
"AWS": "arn:aws:iam::123456789012:x0le/RUN_ROLE"},
"Action": [
"ecxr:CreateRepository",
"ecxr:BatchGetImage",
"ecr:BatchImportUpstreamImage"
]I
"Resource": "arn:aws:ecr:us-east-1:123456789012:xepositoxy/path/*"
}
]
}
EIZX|EE| Y HEZoM CHE Aol A~ 80| M ZiE|0[Lq o|D|X|oi| HA|AE = UEH FHE
e M MYS FIIELUC MRXoR MRS X7tstol SH YAB20) CHE AMAE RIBHE
£ A&t
JSON
{
"Version":"2012-10-17",
"Statement": [
{
"Sid": "AllowCrossAccountPTCinRepoCreationTemplate",

"Effect": "Allow",
"Principal": {
"AWS": "arn:aws:iam::111122223333:xr0le/RUN_ROLE"},
"Action": [
"ecxr:BatchGetImage",
"ecr:GetDownloadUrlForLayer"
]I
"Resource": "*",
"Condition": {
"StringEquals": {
"aws:SourceArn": "arn:aws:omics:us-
east-1:444455556666 :woxrkflow/WORKFLOW_ID",
"aws:SourceAccount": "111122223333"
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}
}
}
]
}

AlSH dstof & 7HQ| F7} Ed(CreateRepository & BatchimportUpstreamimage)odl CHEH &S =7}
St Al g o HMHAE &= U= BIAAE X|IHELICH

JSON

"Version":"2012-10-17",
"Statement": [
{
"Sid": "CrossAccountPTCRunRolePolicy",
"Effect": "Allow",
"Action": [
"ecr:CreateRepository”,
"ecr:BatchImportUpstreamImage",
"ecr:BatchCheckLayerAvailability",
"ecxr:BatchGetImage",
"ecr:GetDownloadUrlForLayer",
"ecr:BatchGetImage"
]I
"Resource": "arn:aws:ecr:us-east-1:123456789012: :xepositoxy/{path}/*"
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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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"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
{
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"Effect": "Allow",

"Principal":
{
"AWS": "arn:aws:iam::111111111111:root"
},
"Action": "s3:ListBucket",
"Resource": "arn:aws:s3:us-

west-2:222222222222:accesspoint/111111111111-1234567890/111111111111/
sequenceStore/1234567890/*"
}
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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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"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/*",
"Condition": {
"StringEquals": {
"s3:ExistingObjectTag/omics:readSetStatus": "ACTIVE"

"Effect": "Allow",
"Principal": {

"AWS": "arn:aws:iam::111111111111:root"
}I
"Action": "s3:ListBucket",
"Resource": "arn:aws:s3:us-

west-2:222222222222:accesspoint/111111111111-1234567890",

"Condition": {

"StringLike": {

"s3:prefix": "111111111111/sequenceStore/1234567890/*"
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"Sid": "tagRestrictedGets",
"Effect": "Allow",
"Principal":

{

"AWS": "arn:aws:iam::<target_restricted_account_id>:root"

b

"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"

}
}
}
Mt odl |
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"Version":"2012-10-17",
"Statement":

[

"Sid": "restrictedGetWithdrawal",
"Effect": "Allow",

"Principal":
{
"AWS": "arn:aws:iam::999999999999:root"
},
"Action":
[
"s3:GetObject",
"s3:GetObjectTagging"
]I
"Resource": "arn:aws:s3:us-

west-2:222222222222:accesspoint/111111111111-1234567890/object/111111111111/
sequenceStore/1234567890/*",
"Condition":
{
"StringNotEquals":
{
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"s3:ExistingObjectTag/status": "withdrawn"

"Sid": "ownerGetAll",
"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/*",

"Condition":
{
"StringEquals":
{
"s3:ExistingObjectTag/omics:readSetStatus": "ACTIVE"
}
}
},
{

"Sid": "everyonelListAll",
"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":
{
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"s3:prefix": "111111111111/sequenceStore/1234567890/*"
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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
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https://docs.aws.amazon.com/lake-formation/latest/dg/access-control-underlying-data.html
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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
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HealthOmics AE2|X| 2| AAM T2 EE[E 7|8 AE3t2{H 7| HAoi M HealthOmics MH|A &£
oF T2t & Eot FHE 5{85Hok FLICH 0|8 S8l MH|AE ZEX7t 7|0 HMAE = JUEX]
g olst MH|A 2ot FXE ALE35t0o] 12 HE™ 7|8 AF85I0{ AE0] ZEIE A™-E = A&LCh
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= &2 3HEl 2|AA0 CHEF 917| EE= M 2ol CHEF HMAE XS ELICEH
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"
3},
"Action": [
"kms :Decrypt",
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"kms :DescribeKey",
"kms :Encrypt",
"kms : GenerateDataKey*"

1,

"Resource": "*"

}

CHS olMlE ololE £E047F Amazon S3 HZ!0|M CIO[EIE S &35t = U= HEHE ddst= EHY
£ 2oiELCh

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

"Effect": "Allow",

"Action": [
"omics:GetReference",
"omics:GetReferenceMetadata"

]I

"Resource": [
"arn:aws:omics:us-east-1:123456789012:referenceStore/*"

]

}I
{

"Effect": "Allow",

"Action": [
"s3:GetObject"

]I

"Resource": [
"arn:aws:s3:::[[s3path]]/*"

]

}I
{
"Effect": "Allow",
"Action": [
"kms :Decrypt"
]I
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"Resource": [
"arn:aws:kms:us-east-1:123456789012:key/key_id"
1,
"Condition": {
"StringEquals": {
"kms:ViaService": [
"s3.us-east-1.amazonaws.com"

4 e 71§ AEsE ol 2R IAM TE

T HEE 7|8 AHE5t0d AWS KMS 2557 28 E CO|Ef AE0{9t ZE B4
IAM AFERE EE= 38hof CHEH 7| &2 2 |AM M R Fof 2R3t #Eto| l&Lch

kms:ViaService =71 7|E AF& 304 KMS 7| AH& & HealthOmics.
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e
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=
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- EAAPI HE

« AEZ|X| API Het

« HealthOmics7t AWS KMS0i| M &t &

« AWS HealthOmicsol CHEF &S5t 7| ZLIEHE

24 AP HEt

HealthOmics £4190| B2 AE0{E MMSIE IAM AFE X} EE & & 0d| kms:CreateGrant,

=
|

kms:GenerateDataKey, kms:Decrypt & kms:DescribeKey &1t Z Q 8 HealthOmics T 80| Ql040F

g LICH
A E2|X| API HE

HealthOmics AE 2| X| APIs2| B CIS API 2 E S &35
o| ZestLC}t.

IAM AP A} EE= 4&0

MEE HolE ¥E st

7% latest 319


https://docs.aws.amazon.com/kms/latest/developerguide/policy-conditions.html#conditions-kms-via-service
https://docs.aws.amazon.com/kms/latest/developerguide/key-policies.html#key-policy-default-allow-root-enable-iam

AWS HealthOmics Add a permission2|

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

8t kms :Decrypt T&H0| QJ0{oF EFLICH T ZH B2 7|9t AWS A% 7| 74 250 CH3HO| Bt
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P

HIHH
o H

HealthOmics7} AWS KMSO{|A{ M8t H0{E Al

ol
rir

HealthOmics Analytics0l| A T2 £t 2[3 KMS 7|& A& 5te{™ et £ 047t = B LICH HealthOmics
HITEZ0|= HEF 2047 E5HK| §EHLE AFE EIX| &t & LIC} HealthOmics Storage= AH|A H ot
FAHEREH Y 1M BHEI™ 7|18 ASSHEE HE F0{E ASSHR| OtMAIR. T HE[E 7|12 &5
§P5| M AE0{E M5 HealthOmics 2442 CreateGrant 22 AWS KMSOi| 245104 AF2 A}

CHAISHo HEH 2048 MAIELICH AWS KMS 2| HEH 204 HealthOmicsoll 224 A& 2| KMS 7|
o+| CHEF MM A HBHE F0st= Ol AASELICH

T w [0 'y

HealthOmics E430| At At E CHAI5H0] MM 5= HEF R08 F|A5HHL AME BX|5te "2 HEE
x| et&uct AEMH AWS KMS 7|18 A8E = )l TEH2 HealthOmics0ll £0{5t= T £0i8
F| &8 HLE AHE B K|35t HealthOmics=0| Cl|O|E{0f] HM|ASHHLE, C|O|Ef AE0{0i FAIE M 2|4
AE 2535 7{LL, C|O|Ef AEO{E 7HXM2 [} =358 5= & LCh.

> r|r

HealthOmicsOll CHEH HEt H0{E FIAGHLE AHE SX|5HH HE ALE 0| FA| M ELICH HMA H
B2 F[ASe{H Mt 2042 FASE Al HIOIE| AE0{E AtA|SHE 20| E&LICH Ol0|E{ AE 04
£ AMA|5HH HealthOmics= AFEAFE CHAISH0{ HEH 2048 AL S X|ELICH.

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& 35104 HealthOmics £440| 24 XS KMS 7|0f| HMASIES 51& 3504
HealthOmics7t sHE KMS 7|& AI&35t01 XM E B E T HO|EE EE5te = JULE st
Ho{ELIC}

KA et 2048 HHE o= 2 ﬁl—lEP HealthOmlcs._ AWS KMSOH CreateGrant 28 46104
AMZXE CHAISH0 HEH Ho{E ShL
AWS KMS 7|0 CHEF HM|A THEHS $04o+E HI AP%E! L|Ct.

"eventVersion": "1.08",
"userIdentity": {
"type": "AssumedRole",
"principalId": "xx:test",
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"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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JSON

"Version":"2012-10-17",
"Statement": [
{
"Sid": """,
"Effect": "Allow",
"Principal": {
"Sexvice": [
"omics.amazonaws.com"
]
},
"Action": "sts:AssumeRole",
"Condition": {
"StringEquals": {
"aws :SourceAccount": "123456789012"
}I
"ArnLike": {
"aws:SourceArn'": "arn:aws:omics:us-east-1:123456789012:*"

ro
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ID 7|8k 2 x|: of
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"Action": [
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"omics:actionl",
"omics:action2"

]

AWS HealthOmics At Y 7|k HAO| 0 & HE{H MME B EXSHM o CHE AH74 S 7[HF 2=
of| Al AWS HealthOmics.
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"Resource": "*"
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JSON

{

"Version'":"2012-10-17",
"Statement": [
{
"Effect": "Deny",
"Action": [
"omics:*"

1,

"Resource": [
nxn
]I
"Condition": {
"Null": {
"aws:RequestTag/MyCustomTag": "txue"
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"Version": "2012-10-17",

ID 7|8 2 of Al 7% latest 336


https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/reference_policies_elements_condition.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access-analyzer-policy-validation.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access-analyzer-policy-validation.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_credentials_mfa_configure-api-require.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/best-practices.html

AWS HealthOmics Add a permission2|

"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",
"iam:ListPolicyVersions",
"iam:ListPolicies",
"iam:ListUsers"
1,
"Resource": "*"
}
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PutObject

GetObject

ListBucket
AbortMultipartUpload
ListMultipartUploadParts

JSON

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

{

"Effect": "Allow",
"Action": [
"omics:*"
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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": {
"StringEquals": {
"iam:PassedToService": "omics.amazonaws.com"

AWS 2| H24: AmazonOmicsReadOnlyAccess

S Rt SHof CHet Het2 2471
AWSOmicsReadOnlyAccess &

JSON

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

{
"Effect": "Allow",
"Action": [
"omics:Get*",
"omics:List*"
1,
"Resource": "*"
}
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{
"Statement": [
{
"Principal":"*",
"Effect":"Allow",
"Action": [
"omics:List*"
1,
"Resource":"*"
}
]
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--vpc-endpoint-id vpce-id \

--region us-west-2 \

--policy-document \

"{\"Statement\":[{\"Principal\":\"*\",\"Effect\":\"Allow\",\"Action\":
[\"omics:List*\"],\"Resource\":\"*\"}]1}"
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"type": "AssumedRole",
"principalId": "AROAIU53LOGOMTOPXXNPG:username",

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"

1,

"requestID": "842d731d-f264-4b08-a2c9-2f7d45eleaal"”,
"eventID": "76872ca2-f208-4193-807d-7dd7ea34e6b2",
"readOnly": false,

"eventType": "AwsApiCall",

"managementEvent": true,
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"recipientAccountId": "083685709690",
"eventCategory": "Management"
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* source - O|HEE &8t MH[AE AEELICH

* time - OI“*IE Pardlsh Alzbduch

E(ARN)2 EZ & 35h= JSON HiI IL|Ct.
ZEHEl JSON ZHA| IL|ct.

M3t 7| SlEt Aol g X
ol 2ARILICE. HEHCIOIES ¢l

O[HE MAIX| +Z&

{7 latest 361



AWS HealthOmics

Add a permission2|

A olHIEN E CHS EEJF ZEE L CH

* uuid - A™YO| HE 1R AERAULICH
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« runOutputUri - &20| £33 O|0|E{E £ URILICE
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O dldlE F7H EEE EoiF = A & Ef HE o[HEQILICH

{

"version":"Q",

"id":"c0e540f4-df38-b986-86c1-3e3730F971fe",

"detail-type":"Run Status Change",

"source":"aws.omics",

"account":"123456789012",

"time":"2022-10-20T22:07:35Z",

"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",
"id": "718d6817-c868-26d3-8ef@-0dc9b2ac73f4",
"detail-type": "Task Status Change",
"source": "aws.omics",
"account": "123456789012",
"time": "2024-10-30T09:05:447",
"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"

[a

CHE2 7| ME &Eef #H43 o|HIE Q| of 2ILICE.

"version": "Q",
"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": "2015-12-22T18:43:48Z",
"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"
}
}
FEff B4Z0]| CHEt O|HIE L|Ct

Chee 7hxe 7| shed

{
"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"],
{
: "1.0.0",
"arn:aws:omics:us-east-1:123456789012:my_variant_store/

"detail":
"omicsVersion":

"arn":
b64ea9a3-459f-4b68-92c3-3ddb83209fe9",
"status": "COMPLETED",

"jobId": "b64ea9a3-459f-4b68-92c3-3ddb83209fe9",
"storeId": "a74869f91e20",
"storeName": "my_variant_store"
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