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NestedField,

catalog import Catalog, load_catalog
schema import Schema

table import Table
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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 = {
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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")

)
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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)
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« Call caching - & 9HA|E

= =
ﬂz@%%mgm;ﬂaum

=
« Sharing workflows - Z2+0

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

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

HealthOmics Z2}0|8! KT EZE AFEst= &dol CHE MR of|AMl= HealthOmics Github AH& A EE
= HealthOmics.

=X

« HealthOmics0il M Z2I0|E]l 2T E= MY
* HealthOmics2| HIEE HH 22|

+ HealthOmics A& ALS

* HealthOmics0i| A Hi x| A%

o
+ HealthOmics A& I & AIS
=

+ HealthOmics A&

+ HealthOmics HIEZ 3¢
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https://github.com/aws-samples/amazon-omics-tutorials
https://catalog.workshops.aws/amazon-omics-end-to-end
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« VPCO HealthOmics I3 Z=2 4
o VPC ¢4 Qa3 ZZ0f CHEF QIE{L HAMA

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

Zto|Yl RIZE2E I ERE Yds7| Mol Ydstn 7 dst= Chefet 2laaof et EetEL
Ct.

Workflow definition file: WDL, Nextflow= = 2 XA El I3 Z2 Zo| mallL|CCWL. -?—-IEL%E o
ol YT EZRE AE5te A&o| =t £= S
AFO

=
ZE5tod YIER O MY W MW 2ol Of

.zip 4lojofof EfLICE RtAIE LIS YT E=Z Ho| mtalg §+§_3+A1|9L
+ Kiro CLIE AF&304 WDL, Nextflow & CWLOIM K2 EE Ho| g destn AFE = UE
LIk XA LHE 2 Kiro CLIO| CHEF ZE I E 0of|X| X GitHub2| HealthOmics Agentic 4325 Al

AHEME FZSHMR.
(Optional) Parameter template file:0fl 2 d& m2t0/E B EX! Tt UALICHISON. THUS 445t
o A& uatO|E{E H2lst 7Lt HealthOmics7t TtEtO|E] HIE SIS HMELICH RHME L& 2
HealthOmics ¥ EE2 & uizt0/H BEX TS FXFHAL.

Amazon ECR container images: |3 Z 20| Cigt Z2+0|8! Amazon ECR E|ZX|EE[E M8 E L
Ch Z2tols! E[ZX|EE[oM ZiE|o|Ld O|O|X|E M5t HL X[l HAEF BX[AEE|o 2E
Z~ & Amazon ECR Z2t0|8! 2|ZX|EE[2t 7|5t LIct.

(Optional) Sentieon licenses: Z2t0|8! 2|3 Z20{| A Sentieon 2ZE0{E AIEE = UE
Sentieon 2}O|MAE Q& FFL|C.

MEHMO R QI EZ2E MASHT| TO|L oi YT EZ Holo|M BIEE A&8E = U&Lict. Ol linter
F X0l M= HealthOmicsoll M ALS S =~ Q4= BIE{of Ciolf dEEL(ct

|

Git 7|8t 2|Z X|E 2|2} HealthOmics KT EZZ E&
HealthOmics2| ¥IEZ Ho| u}
HealthOmics YT Z28 mlZ0|E HES! ot

Zglold! &3 ZE=2 ZiE|o|Lq o|O|X|

HealthOmics %3 ZZ README 1} &

IZ2lo|E! a3 Z 20 CHSt Sentieon 2HO|MA 2F

olgZz MA 7 latest 19


https://docs.aws.amazon.com/kiro/latest/userguide/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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« HealthOmicse| {3 EZ ZIH
» HealthOmics I EZ= &4

Git 7|8+ 2|Z X|E 2|2} HealthOmics HIEE S&
PIAER(Ee HIEE HH)E M W IZE=Z, &= & o] cHet WEE X[Hst= HIZE=E
Mo|E M3 FLICt HealthOmicsE= KT EE HO|E zip Ot7+0|E(2Z == Amazon S3 HZAO| HE

=
) £ = X|YEE Git 7|8 2|ZX|EC|0M ZHAE £ QlaLCH.
Git 7|8+ 2|Z X|E 2|2} HealthOmics S 2 Sl CIS 7IsS M £+ U&LICH

- H{EE! ZZlo|8! L XA B2 QLUAEHANM &Y {IEZE MMEHLICE
. B|ZX|EZ|Q I ZZ README T} 2 mlglOjE| HIZE8 &
« GitHub, GitLab ! Bitbucket 2| Z X|E2|E K| EL|C}.

Git 7|2 E|ZX|EEIE AHEstH KA EZ JHO| oA S Q3T =
1.zip O}7t0|E & ¢t CHZ ot710|E & S30f AE||0|FHstE =& B AHE T/
ot CHS oMt 22 AlLtE|22] -.—JHEE Aol ZkasHE LICH

1. nf-core@ Z OEHI_”‘—'."& LE LA RAJFERE AE5H0d HEA| AlEFStEn & LICH HealthOmics
& GitHub2| nf-core E|ZX|EE[0IM 2E I EE Ho| U Q3 niZi0/H HEX S AS22
AMStT oleqEt P 22 AL835to{ M| K2 ERE WdgfLct

2. GitHub2| HEZ! T EZE AE 50| YT M UCIO|EE ME8E == UA ELICH GitHub2|
CIOIEE I E2 Holg AAE AE5t04 Al HealthOmics KT EE HTES &H WHE = A&
LICt IS EZ A8X= Holl HFEZE = M8 M ZEE HE SoilAf MEHE = Q&LCH.

3. Elo| B7HE|X| of2 S mo|zetRlg S5t T &LICH ZEE ZEto|Y! git 2| ZX|E2|of 22
5t 0| QT EZ HO|E HealthOmics QA EZ0i| AFSELICH B2 8tE QT EZ I & F7|

Ol UL R QI EZ HO|E XF UCo|EFLIC Z2to|H! E|ZXIEE|0AM 20 et A HZE
2 HHS gH 888 = U&Lich

F
=

. X|RE|l= Git 7|8 2|ZX|EE]
. Q| AL PlEZX|IEC|0f CHE 42
o A& 22l 2|ZX|ES| HAMA

. Q| AL PEX|EC|Q BEAE STtk

Git 2|ZX|E2| S& 7 latest 20
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. 4 IAM HE

XL E Git 7|8 2| ZX|EE|
HealthOmics= CHS Git 7|8t 3ZXtoi| CHer IHE 2! 2! Zz2to|d! 2|ZX|EE2|E K|HELICH

e GitHub
e GitLab
» Bitbucket

HealthOmicsE CtS Git 7|2 S Xtol CHal XA 22|18 2|2 X[EEIE X[ EfLCH

» GitHubEnterpriseServer
» GitLabSelfManaged

HealthOmics= GitHub, GitLab 2! Bitbucket0oll CHEF Al A& 244 AL 8 K| ELICH AWS

Resource Access ManagerE S5l S& Teh2 H™MELICE oAM= CodePipeline AHE dE MOl =7
oi74S A x5 A|Q.

QI AL B|EZX|EZ|of CHEt 42 4

AWS CodeConnection2 Al235t04 I EZZ E Git 7|8t 2|Z X|E2|0oi @dZ2ELICt. HealthOmics= Ol
442 AI235104 AA FE Z|EZX|E 2|0 HMAELICE.

® Note

il-central-1 2|70l M= AWS CodeConnections MH|AZE A28 4~ Qi&LIC} 0] 2|&™e AR
CIZXECMH KTEZ = T EZE HEE MHSTE MH|A us-east-1E 7T LICH

Git 2|ZX|E2| S& EHZ latest 21


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
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Aol cHet Het Fof 74

S2XH2| OAuth EE& AF835t0{ ¢idE &£QIHoF T LICH ¢34 AENE AFE35H7| AVAILABLE Zof &
EH7|. O|x| 2|‘O|o L|E|-

olMl= 21 H A2 How To Create a AWS HealthOmics Workflows from Content in Git& % & 8t
M.

KA 22lE 2l ZX[EE] HAHA

GitLab A&l 2t 2|d 2|ZX|E (ol CHet HZEE HYotciH SAEE dEe m Elxt 7 HMA E
22 ASELICH =& F HH2 12 AE2 = Oauthol| HAMAEFLICH

CHS Ol Al M= GitLab AHA| 221 2| ZX|E 2ol CHEt HAES ™
1. ZEIRF AEXS| 7HRI HA|A EZ 0| CHEF AMAE AT LICH

GitLab AHA| 22|38 2| Z X|E 2|0l PATE AZA5IE4M GitLab Docs2| 7@l HMA EZS & X
St M2 GitLab

2. SAE MM

=H -
. 22X &0l GitLab AHA| 22iE S MedstLICE
« ZAE URLE LHELICH

c. A AMHE>A 0|5 U=oiM O] MME SAE URLES =g LICEH
Git 2|ZX|E2| S& EHZ latest 22



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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d. GitLab XF#| 2T QIABIAO| VPCE SHHAME HMAE 4 U= Z2 VPC MR HEE
gEfuc
e. CH7|3Q 47 Uolo|lEE M=BLICH 22 &2 Gitlab 21191 HO|X|2 Z|C|2 M e L,
f 17—*1 7:”78_0_' A|'%X|' Ol%ﬂl' lozll-_%_% |O=!E—=||3|'__'L :'Ll_'lél_|' —'?'—O:l EEA-”&% %I-E%HI-L—ltl'.
g. *&Z d™st24H™ Authorize AWS Connector for Gitlab Self Managed & AMEHEFL|CY.
QE = P|EX|ED|Q BRAEl BT
Ql_bll_ A= B ZX|EZQ HealthOmlcs ST | 8% Elix|§E| 2t EIE IEEI Ihol 9 7 README I

[z}

= |AM HEt
At 8 7[EH IAM o] oHE HYUE FIHELICH

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

HealthOmics2| ¥4I E=Z Ho| mtel

T EZ HOIE AIR5t0{ RITEZ, MY 2l ASo| Xrodof CHE HEE XIHELICH K EZE HO|
Q10{E AFE35t04 stLt O|&to| mlof KT EZ HolE WMELICH HealthOmics= WDL, Nextflow &
= CWLE AME 3 Z2 Mo|E x|EhLCt.

HealthOmics= WDL {3 &2 Zolof Cial| ChS1h 22 M=iE x| et

« WDL - At E Z=5t= WDL AT MSELICH.

« WDL lenient - Cromwell0{|A{ OFO|22|O|MEl KT EZEZ2E MESIEF HAZU}E&LICH 12
Cromwell X|A|210} U8 73 0|FEF 2R X|HefL|c RFMIBH LI 2 WDL lenientl| & A|X R

HE g TSR,

Zt A2 E =2 AHodol| CHEF RHAMIEF LHE 2 o2 2] doH MIF MMS HZsHM L.

HIEE Yol ot 7 latest 23
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Language version - I EZ2Z 0|9 ¢10{ I H{HIL|C}.

Compute and memory - HZEZ 20| 2rdof Ciet AFE L HZE 2| 2F AFELICH

Inputs - I EZ Eol it 249 @|x|LICH RtAIEH LHE 2 HealthOmics &1 124 &
ZMAIR.

Outputs - 240| M5

o
fjo
ot

ﬁF
o M
1
jo
Rl
0z
ek
4o
A
°
rC
Ani

Task resources - ZF 40|

|

HealthOmics T Z 2 X0| @F AtE
HealthOmics &3 Z 2 & o] ¢10{0i CHEF HT K|

HealthOmics 2 d0f CHEF ZAFE L HE2 2| @+ ALE
X

e

HealthOmics /T Z 2 Holo| £ £
HealthOmics &I EZ2 XOo|o| EfA T 2lAA
HealthOmics KT EZZ HO|o| EjA T HMp{d|0|E

WDL YT EE Ho| M HE
Nextflow HIZEZ Ho| M HE
CWL HZEZE Ho|MFE HE
IEZ Holof

xtede ol24/&2 mzto|E], Amazon ECR ZiEO|L] 2IZX|E 2|, HIE 2| £ CPU B D 22 &
Bt AreFE HolstioF g LICH

=
IAM ofgHofl T3t HBtol QU= K| SlFLIC,
= Amazon 3%} 22 AWS 2440l 2124 HO|E{of HAMAE 4 el

ZIQdt A Q|8 BlEZX|EZE| MH|AN HMAE £ Q& L|Ct.

HololMd £3 mtds MARLICE Sz A TS £3 2[R0l SAtsizd™ 0|& Y3 E

HIE=Z Yol npd 7 latest 24
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HealthOmics AEE|X| T EZ=2 232 ACTIVE A E{od0f EfL|C} HealthOmics= ARCHIVED AHEH
o ?4?—4% JIXex| koo 2 Qg E2 7} AMufEtL|ct Amazon S3 ZHA| l2d0] CHE REM|EH LIRS
MME 2 X5tM 2HealthOmics AIEH 2124,

HEl A2 2 Z 29| main 9IxIE

ofr

ZIP o}7}0|E0] Bt {3 Z 2 XMO| L& 'main'O|2lE THYo| =
MEH AL ILICEH

0

« OA| ZE: workflow-definition/main-file.wdl
Amazon S3 EE= 2Z EE2I0|HOUM K EZRE 57| Mol KT EZE Mol oyt 54 KT E
2ol U2 E&5M9|zip ol7to|EHE MMELICEH

2|3 Z 2 0{ M Amazon ECR Z1E{|0|L{E Amazon ECR &t A& 2 I8t & mi2to|E 2 MeistE
Zio| E&LICH

Z 7} Nextflow 124 AL

/bin

Nextflow HIEE Hololls A 7ts8 A3 2 EJ} UesE bin EE7F ZEE = USLICH 0| B2
ofl= &dof cHst o7 M 4 AE 7ts 8 HAMA THEHO| JI&LICE O|g{8t AT R Eo| o|ESHE
xtei2 MMt AT 2E QIE{ZE|EE WS E ZH|0|L4S ALSsHof BLICH 7HE T2 YL QIF
ZPEHE Y &5t AU oA

process my_bin_task {

script:

python3 my_python_script.py

includeConfig

[1

=
o B Z 0l A Nextflow ZtO|Z2tQ10| JHY

k=3

20| £l= nextflow.config I+ 0| Z&E &= U &LICH.
|

Nextflow 7|8t QI3 =2 Xoloj= matOlE| Mo|s FASsHHLE BlAA Z20AUS #E|ste
04

o

g X|2tE4H includeConfig XIAIEE AFE501 22 F 40| F7}6t= HealthOmics's +
2 A8 ELCt olAME | XI5tE{H ChE Z EE ALE 5104 HealthOmicsOl A Al=8e et ot S
HSTE HIAEEE FHELICL

Hoox W

// at the end of the nextflow.config file

S ER Ho|mty EHZH latest 25
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if ("$AWS_WORKFLOW_RUN") {
includeConfig 'conf/omics.config'

* Reports
HealthOmics= X! MM Dag, FM A A E 1 MHE
AP| 352 A 350 £ s o

Z=7F CwL i ArE:

» Container image uri interpolation

o
il
o
it

HealthOmics& A& 524 DockerRequirement2| dockerPull &430]| 21221 Javascript &
= A&LCH o A:

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

O|Z | 3t Z4EO|L4 O|O|X| URIs KT E 20| &l=d mt2tO|E 2 X|HE = JU&LICH.
» Javascript expressions

Javascript E314l2 strict mode 7#HE &48H0k ELICt.

« Operation process

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

HealthOmics I E= ol do{oi Cieh HH x|

HealthOmicsi= Nextflow, WDL &= CWLE ZH4E I3 22 Ho| g X ELICh oS Mol
= o|g{8t @104l CiEF HealthOmics HHA X|lofl CHEt MEE AN Zghuct.

=X

« WDL H{X x|

« CWL B x|&

« Nextflow & x| &

S ER Ho|mty EHZH latest 26
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WDL HA x|

HealthOmics= HZ 1.0, 1.1 & WDL Ao 7He TS X[ EhLch.

T E WDL Mol —’é——’#—%FE Mo HH(F2 A 7)2 KIEsts HY 20| & E[o{oF B LICH HE
of CHet XkMIEH LiE2 WDL HHE #E[E XM

WDL At HHZ 1.0 2 1.12 Directory R8E XIS X| ef&LICH &2 E= £340f Directory ®
HE A85le{H Tt o| A Ml Edevelopmentd A HHHE 2 M EFL|CH

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

CWL HH™ x|
HealthOmics= CWL 9104 HHZ1 1.0, 1.1 2! 1.28 X|EfL|Ct.

CWL K2 E = Ho| nfdoiM 2o HTE XIFE + U&LICH CWLOI| CHEF REAIEH LIS CWL AFE

MBEME XML,
Nextflow H{& x| &

HealthOmics= 4712 Nextflow 2t {2 X| 2T LICH Nextflowe Yt o 2 67H&0tC O~ Q|
HHE 22|AELICH HealthOmicsE &7t 'AX| 2IZ|AE X|HEHX| et &LCt.

HealthOmics= Zf HT0|M BI2|AE 7|1sE XI5 XRIE 02| E7| 7|s2 RI&5HR| & LICt.
XHEl= HA
HealthOmics= C}= Nextflow HHME X|EhL|Ct.

« Nextflow v22.04.01 DSL 1 2! DSL 2
« Nextflow v23.10.0 DSL 2(7|22})

* Nextflow v24.10.8 DSL 2

* Nextflow v25.10.0 DSL 2

(® Note
HealthOmics= Nextflow v25.10.00|A- 448t 7+ & ZEEE X|&5X| &t &LICH.

HIER Yol I

—r—
(]

EHZ latest 27


https://github.com/openwdl/wdl/blob/wdl-1.1/SPEC.md#versioning
https://github.com/common-workflow-language/user_guide
https://github.com/common-workflow-language/user_guide
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QI Z2E X|YE|E %Al H{ZF(v25.10.0)2 2 0t0|280|M 824 Nextflow @ 120|= 7}0|=EE [}
BEAML.

Nextflow v24 &l v252 Oto|2dy|o|Met [ 32 7t X| = 843 At
7}0|== wEL|CH

o

0| 2!&LIC}. Nextflow OFO|Z2{| 0|

Nextflow ™ ZE x| & & 2|

HealthOmics= X|& 8t DSL %1} Nextflow HHEE ZHX|EHLICH o8t l2dg J|dto 2 AlfE X4
9| Nextflow HHME AHs 22 A™ELICH

DSL ™

HealthOmicsE I EZ2 Mol ntUo LM E DSL HAME A X|ELICE o & So{E x|-HE 4= L
LICtnextflow.enable.ds1=2.

r*°

HealthOmicsE 7|2% S & DSL 2& K|
HADto| S EHH g MBELICE.

1gfLIcH 222 Fol mhdof X|HE 2 DSL 12+2| 0|

- DSL 1% | 15t HealthOmics= Nextflow v22.04 DSL1(DSL 1€ A= X[l LS HE)

« DSL HAE R|™H5FR| &L HealthOmics7t O O|R ZE DSL HEE AR EME = P= 4
L(: & %E Mol mo| 18 27F) HealthOmicsE 7|EX2Z DSL 22 M E| 1 Nextflow
v23.10.02 &

« Z|&l Nextflow HH L AZER|0] 7|52 RS KFIEZEZE DSL 10dA DSL 22 o=
sted™ DSL 10{|A Oto|2g|o|ME B XGHM2.

Nextflow H{Zd

HealthOmics=0| It U2 XN EB3t= < Nextflow 7143 I} (nextflow.config) A 2 X El
Nextflow H™ S ZX[EfLICH Z & El 740l A ol 7| x| ef2 RHHQ|7t M5t X| L =5 mhed B o
nextflowVersion M& F7}5t= Z0| E&LICH AtAIEH LIS 2 Nextflow 42 HZ5HAL.

CIS 222 AI2350q Nextflow HHA EE= H{A 212

XEe = A&

// exact match
manifest.nextflowVersion = '1.2.3"

// 1.2 or later (excluding 2 and later)

S ER Ho|mty EHZH latest 28


https://www.nextflow.io/docs/latest/migrations/25-10.html
https://www.nextflow.io/docs/latest/migrations/index.html
https://www.nextflow.io/docs/latest/migrations/index.html
https://nextflow.io/docs/latest/dsl1.html
https://nextflow.io/docs/latest/config.html
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manifest.nextflowVersion = '1.2+'
// 1.2 or later
manifest.nextflowVersion = '>=1.2"

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

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

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

HealthOmics= Nextflow HH™ ME & ClZ1 20| X 2|&rLct.

&75t04 HealthOmics7t X|5t= HE st HTE X|™Hst= A HealthOmicse Y HTS

F

« 12 AE50d X|HE|X| ot HES T E= HE HRE X|HGE A HealthOmicsE 022 &
MAIZ|o Adlof AEHEiLICH HY @S HAsHAH ME5tm ™o X[HEX| &t HEOo| Z&E
A2 =2 Aujste{Ho| SME A5t ol E&LICH

« ™ HRIE X|H5H HealthOmics= e HRAMM 7HE =2 7|2 MY HEHS A ELct 7+
=2 &= MoM 7IE ¥ 2 &A= v23.10.0, v22.04.0, v24.10.8 2! v25.10.0 LIC}. od| A

2|7} v23.10.0, v24.10.8 2! v25.10.02 Z&35t= B HealthOmics= v23.10.02 MEHEHL|CE.

Fl'F
oy
4o
T
D
O
5
@)
3,
(@)
<n
i

<
N
N
8
00
i

x
Jm
o
r
[ul

(7} v24.10.8 2 v25.10.02 Z &35
« QHEEHTO| QIHL QHEE HHO| RE5HX| & 7HLE OFEH O|RZEE &8 EME = Qe 8%
« DSL 12 X|H$t Z HealthOmics= Nextflow v22.045 AlSistL|C},

« K| oo™ HealthOmics= Nextflow v23.10.02 Al@isL|Ct.

HealthOmics 7} Z+ Al&od| A28 Nextflow B{Z10]| CHEF CH S HEE ZHAME £+ l&LCt.

>

- A™ Z30{= HealthOmics7t A& ol AL& 8t AKX Nextflow HZHol| CHEH HE 7t Z 8 Elo &Lt
X

=
* HealthOmics= 2HE H-I o A7 URISHR]| A 7HLE X|EEH HT CHE HTE Ar8sliok ot &
¢ dd =70 31 E LICH.

_I
N
o

* GetRun API 240l CHEF S Efoll= HealthOmics7F A1&0i| AE 8 AKX Nextflow HXO| Z & El ZHE
(engineVersion)7t Z&ELICH of:

"engineVersion":"22.04.0"

S ER Ho|mty EHZH latest 29
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HealthOmics 2fdof CHEt ZHFE L HE2 2| 27 At

)||

HealthOmics= omics QIAEIAN|M Z2I0|E! 2 EE HYS MAMELICH HealthOmics= CHY e |
J L2 QIAEA Qe 1™ HEE
S GPU 4)0| A& LICH omics QIAEA AL
2 HealthOmics 22 H|O|X|& & XM L.

HIAEROEATO F2? A EE Bo| ntolA E2F HE222t vCPUsE XIEHLICH 1222
Zt0| AR E|H HealthOmics= L HE HIZ 2| & vCPUs. 0| & £01 ZH40f 64GiB2| HIZEI2t 8712
x| st
=

o
vCPUs E 3t B2 HealthOmics=& ME g LICtomics.r.2x1large.

PIAEA REE AEStD Q7 At 7HE XMetdt QIAEAS AUX|SIEE QEE vCPUs & HZ2 2|

37|18 M™ste= Aol E&Uct 2 ZHE|O|= QUAEHA R F£7t vCPUs 2 HIZ 2|7t JUEEE

I EZ Ho| utoi X|H8t vCPUs =2 22| 2 7|8 AFEELICEH

CtE S8o= vCePU & 22| 2o cist &7+ HE7F 2 E|of &Lt

- Z4ElO| Elaa Y2 StE MEHLICH &do| HZ2 2|7t £ F35HHLE F7F vCPUsE AH&35tE{in
St YoM 2F 27t MME|lDT SEELICH

- AFE E= HEZE 2F AMAE S XI™HSHX] 2™ HealthOmics= vCPU 1omics.c.large7i{ 2t HI2 2|
1GiB7t U= 78S MBSt 7|22 ™ot

« QFE = UE A FE2 vCPU 1712 HIZ2 2| 1GiIBRILICH

- X|HElE QAEHA RYEE Z15tE vCPUs, 22| EE= GPUsE x| 5tH HealthOmicsOlA 2
HIAIR|7F et M5t D QI E27F 2SBS0 Alofgh|ct

- B EFRIE X|H5HH HealthOmicsE 7HE 712 H42 Bt 28t

+ HealthOmics= #2| & 2Z o0|MEE I A9 HZ2E|(5%)E o522 2Fedo| of Z2(7 0]

o| 1
MoM A HZEl 58 ¢ A8E = U= W2 orLch
E

« HealthOmicsE X|He AFE L HZE| 27 AFE0] & QAR A
Z85tod AL E = U&LICt el SYsH Zdof CHEE 2Hed Alsl Alzhof 2Fzto| xFO|7F
(o]

=HA
« EZEQIAEHA 23
o HFE X5 QIARHA
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 HEEe #EE SEE gfLch

HealthOmics= 0| MP(dlZ) & 0|= S8 (HX|L|ot £8) 2[T10f| A 32xlarge & 48xlarge 1A H

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

16

32

48

64

96

128

192

Memory
8GiB
16GiB
32GiB
64GiB
128GiB
192GiB
256GiB
384 GiB
512GiB

768GiB
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HFE = ™3t QIARA
ARY 2|23 QARA RO F2 ol ARE g1 HEE7t H M&LCH
HealthOmics= 0|= MP(dlZ) ¥ 0= S8 (HKXIL|ot 8) 2|0l M 32xlarge &

AE K|

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

HEZE| |25 QAR A
HZ 2| /X3 QIAHA fEO| F2 FHo ARE st HEE7H o H&LCH

HealthOmics= 0|= M&(2al2) & 0|= S8 (HX|LIol 55 ) 2[710i| A 32xlarge X!
AE K|§ELICH

Instance vCPUs Memory
omics.r.large 2 16GiB
omics.r.xlarge 4 32GiB

| 48xlarge PIAE

| 48xlarge QIAE

7 latest 32



AWS HealthOmics Add a permission2|

Instance vCPUs = Memory
omics.r.2xlarge 8 64GiB
omics.r.4xlarge 16 128GiB
omics.r.8xlarge 32 256GiB
omics.r.12xlarge 48 384 GiB
omics.r.16xlarge 64 512GiB
omics.r.24xlarge 96 768GiB
omics.r.32xlarge 128 1024GiB
omics.r.48xlarge 192 1536GiB
Ths HEE QIARA

2
ro
>

e o
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r
>
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o
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S
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o
>
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n
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ZHEl0|E{E of|elL|Ct.
O|ABIL(ROHH|E) EIHHME G4 QUAEAT}L X[ E|X| f&LICt oFA|oF EfE(A7IEZZ) 2|THo]

ME G5 QIAHAT} X|HEIX] ef&LICH
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G6 X Gbe RQIAEHA £

N
ro
®
()]
N
B
oy
3H
om
o

ARA Y

fjo

HealthOmics= Ct=2 1
Nvidia L4 GPUs A}

K| LICE 2 omics.g6 QIARHAE

00
ot
T
Il

HealthOmics= O|= M2 (2ci2) X 0|5 SF(HX|L|of S8) 21T G6 & Gee QIAEHAE X|H
Llct.
=

Instance vCPUs Memory GPUs & GPU HIZ2 2|
omics.gb6. 4 16GiB 1 24GiB
xlarge

omics.gb6. 8 32GiB 1 24GiB
2xlarge

omics.g6. 16 64GiB 1 24GiB
4xlarge

omics.g6. 32 128GiB 1 24GiB
8xlarge

omics.g6. 48 192GiB 4 96GiB
12xlarge

omics.g6. 64 256GiB 1 24GiB
16xlarge

omics.g6. 96 384 GiB 4 96GiB
24xlarge

£ omics.gbe QIAEIAE Nvidia L40s GPUs AFSEHLILC

Instance vCPUs & Memory GPUs &= GPU HZ2Z|
omics.g6e 4 32GiB 1 48GiB
xlarge
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Instance

omics.gb6e
.2xlarge

omics.gbe
A4xlarge

omics.g6e
.8xlarge

omics.g6e
.12xlarge

omics.g6e
.16xlarge

omics.g6e
.24xlarge

vCPUs &

16

32

48

64

G4 U G5 QIARA

HealthOmicsE CIS1t Z2 G4

2 E omics.g5 QIAEAE Nvidia Tesla A10G GPUs AF& & LC}.

Instance

omics.g5.
xlarge

omics.g5.
2xlarge

omics.g5.
4xlarge

omics.g5.
8xlarge

vCPUs

4

16

32

Memory

64GiB

128GiB

256GiB

384 GiB

512GiB

768GiB

Memory

16GiB

32GiB

64GiB

128GiB

QIAEIA 7

GPU HZ 2|

48GiB

48GiB

48GiB

192GiB

48GiB

192GiB

£ K|BELIcH

GPU HZ 2|

24GiB

24GiB

24GiB

24GiB
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Instance vCPUs == Memory GPUs
omics.g5. 48 192GiB 4
12xlarge

omics.gb. 64 256GiB 1
16xlarge

omics.g5. 96 384 GiB 4
24xlarge

£ omics.g4dn QIAEAE Nvidia Tesla T4 GPUs A &FLICEH

Instance vCPUs &= Memory GPUs
omics.g4d 4 16GiB 1
n.xlarge
omics.g4d 8 32GiB 1
n.2xlarge
omics.g4d 16 64GiB 1
n.4xlarge
omics.g4d 32 128GiB 1
n.8xlarge
omics.g4d 48 192GiB 4
n.12xlarge
omics.g4d 64 256GiB 1
n.16xlarge

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

GPU HZ 2|

96GiB

24GiB

96GiB

GPU M2 2|

16GiB

16GiB

16GiB

16GiB

64GiB

24GiB

I ZZ HMHololAM EY &34 X|™HEL|Ct 7|22 o 2 HealthOmicsE YA ZEZ27 HEEH EE S
ZhZd e MXNELICH SZF ot e LHELHE{™ 0|€ £2fo =2 Mo|gtL|Ct.

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

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

A

« WDLOf CHEF 21 £3

o NextflowOd CHer &4 =24

- CWLOI| CHEF 2fed &3

WDLOJ| CHst =Hed =29

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

A

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

.|
- IpeJoi CHet A £

=

2l biiodol CHet Shed &

STDOUTO] CHE 21 &3

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

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

version 1.0
workflow HelloWorld {

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

}
output {

File stdout_file = SayHello.stdout_file
}

task SayHello {
input {
String message
String container

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

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

STDERRO{ CHEH 21 &3

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

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

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

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

}
output {

File stderr_file = SayHello.stderr_file
}

task SayHello {
input {
String message
String container

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

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

4
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=

Fdoll chat Bred 2

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

version 1.0
workflow HelloWorld {

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

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

}

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

}

task SayHello {
input {
String message
String container

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

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

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

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

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

}

upd Hidod| CHet 2 &3

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

Ct*_greeting.txt.

I
4> 0
|
>

version 1.0
workflow HelloArray {

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

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

}
output {

Array[File] greeting_files = GenerateGreetings.greeting_files
}

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

command <<<
# Create a greeting file for each name
for name in ~{sep=" " names}; do

S ER Ho|mty EHZH latest 41



AWS HealthOmics Add a permission2|

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

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

Nextflow0l CHEH 2] &2

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

o oy
HI o
nx

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

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

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

process my_task {

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

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

CWLO| CHEH XHed &

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

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

« It HiHod CHE 5] £3

STDOUTO] CHEH 2] &3

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

{

"message": "Hello World!"

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

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

£ STDERR 2Z ME

cwlVersion: v1.2

CommandLineTool
baseCommand: echo
stdout: output.txt
inputs:

class:

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

requirements:
DockerRequirement:

{52z E32 5y

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

ubuntu:20.04
ResourceRequirement:
ramMin: 2048
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coresMin: 1

AL

STDERRO{ CH3t 2t £3

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

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

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

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

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

]

L

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

] _|
fjo
°
i
_El
T:T

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

—
04 £24 0} Yof archive_name HIRIZEFLICE

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

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

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

utl Hidoll et 2 &3

1 (| =

rot

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

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

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

mo
>
Ol
E'I'
-
ful

cwlVersion: v1.2
class: CommandLineTool
baseCommand: touch

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

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

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

« ol ZE|olLd o|O|x| Lt RtAIEH LI 2 ZEto[H @3 E= 0[] O[O|X| EHE HZ
SHAAIR.
« ol 28t CPUs & M= 2| LTk XtMIEH LIS 2 HealthOmics 2 4ol CHet ZHFE 2 02

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

WDL

task my_task {
runtime {
container: "<aws-account-id>.dkr.ecr.<aws-region>.amazonaws.com/<image-name>"
cpu: 2
memory: "4 GB"
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WDL 3 E= 2| B2 HealthOmics£ AMH[A 27 = Qs Aufst 2ol CHsl Z[CH 22[o] ZHAIT
£ AT BLICHAPI 232 5XX HTTP B I Hereh). Sted RYAIZofl CHEH REMISH LHS 2 A
M2 HESMREY MAE

N

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

process my_task {

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

memory "4 GiB"

CWL

cwlVersion: v1.2

class: CommandLineTool
requirements:

DockerRequirement:

dockerPull:

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

ResourceRequirement:
coresMax: 2

ramMax: 4000 # specified in mebibytes

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

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

®

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

:|o
oII
n&"

e2EZ Yot

mO
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oA Ml2def| ofE
At

nvidia-tesla-
t4

nvidia-tesla-
t4-a10g

nvidia-tesla-
al10g

nvidia-t4-
a10g-14

nvidia-l14-
a10g

nvidia-14

nvidia-140s

nvidia-t4-a10g-|
RQUARA o CHet REAIEH LIS

CHE XM K2 E22 Hel=E

WDL

Ef

Healthomics
OIAEIA ©

0%

®

4

G4 2 G5

G5

G4, G5 & G6

G5 % G6

G6

G6e

1> mo
Q'I_l
e fr

Morxodo >

1© b ¥ i

> IO Mo

Il
Ly
u

> 1

task my_task {

runtime {

acceleratorCount: 1

acceleratorType: "nvidia-14"

n

rlo

2{Ei[0|E{nvidia-142 X[H

ealthOmics&= AFE 7ts8t
2 HealthOmics

£ HM3sts

IFEZ "oty
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}

NextFlow

process my_task {

accelerator 1, type: "nvidia-14"

CWL

cwlVersion: v1.2
class: CommandLineTool
requirements:

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

WDL K3 EZZ2 Mo ME HE

CHE FX|0| M= HealthOmicsOHlAH WDL I E2 Holof A E £ Qe 8 L H-of chst Mg H

HE FM3gfch

=H

« WDL lenient®| &t A|x & Hd&t

« inputjson2| HIZAHO|A 9|
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WDL lenient2| & A|XM & g4t

rlos
fjo
>

HealthOmics= input.json It L I EE HOloM LA & HE S XIHELICH SAIH - I
ABRIS AISEE{H QI EZE MME | T EZ AZIS WDL lenientZ K| EHLICH WDL lenientof]
£ 2E ZZ& WDL 7|5 Cromwelloil A OFO|2 20| MEl IS EE2 82 MAIE F7t 3 &4 S% 0|
ZEE|o] A&LICH T2 Cromwell XA |IZD LS #7E O|Fs 2R X[HELICH

WDL lenient= WDL2| A[8tEl o Q] S50 U= CHS &=of Cisr &8 BHEE X|HELICH

* Float to Int. 047|M Z A2 Qlalf WU I} &AE|X| t&LICHO4: 1.00] 10i OHEE).
Int/Floatol| CHet EAIPEZ, ZAN 2 Qo MAUT 7 & AE|X| of&LCt.
(0]

}
« Map[W, X]& Array[Pair[Y, Z]]oil 0 &L|Ct. 0| Z2 WwE YOl ZA M8E&|1 Xe zo|l Z A H8E L
Ct.
* Array[Pair[W, X]|& Map[Y, Z]2Z HFELICHO| 22 WE Y2 ZX HE &
CHodl: 1.02 12 DHE).

kl
X
rr
N
Hu
o\l
EY
2
0jo
I
-

AAE R INAEIS AISSIE{H KT EZR T QT EZ HIS MMs | T EZ ATIS
WDL_LENIENTZ X|&gtL|ct.

B
oH

ZE£0|M I EE ATl met0lE{ Q| O|F2 Language 2 LICH APIGIM KT EE AEl mt2tO/E 2| 0]
S ATIULICH XpAEH LHIE2 ZEt0|S S E2 48 e HIEE HU 48 AEsAR.

input.json2| LW YAH O|A &9

HealthOmics= input.jsonO A 7 3tEl B8 X|HELICH o|E E0{ K2 EE SumWorkflow0i| A
number1 2! number22tE F 7H2| Q34 B8 MRISlE B

workflow SumWorkflow {
input {
Int numberl
Int number2

i
[
4>
Hu
>
oo
ek
4>
30
>
r
[ul

input.json0il X H 5t

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

Int

Float

String

File

boolean

integer

number

string

string

WDL o

Boolean b

Int i

Float f

String s

File f

"b": true
Ilill: 7
"' 42.2
"S":
"characte
IS"

|I.F|l: |IS3://
amzn-
s3-demo-
bucketl/
path/to/f
ile"

2 20{&LICt. HealthOmics= Z A &

(= E 7t 210{0k
gfLict

[ E 7t gio{ok
gfLCt.

URI2! JSON &
AE2 7t E
WDL 1} od| oH
Ex|o{oF grLCt.

IFZEZ0 MS
Zl 1AM 23goi| 0]
248t Z4A|of| CH
g 17| HAM A
Teto| /U= Bt
Amazon S3 &!
HealthOmics &
E2|X| URIsE
7t ZLct. ot
E URI A A= K|
HelX| et &LICH
(odl: file://,

IFEZ "oty
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o2
o

WDL 8% JSON £& WDL 0| JSON 7| &! Zt 9|
of|

https://%

ftp://). URIE
HHME Rl oF
FLICH CI=E 2]
= gLt

LICH/.

ok

@)

o> A

Directory string Directory d "d": "s3:// Directory +

bucket/ &2 WDL 1.0

path/" EE110] =
gElX| e
Z WDL Tt 9|
dlHversion
developme
nt OE F7t3H
Of &LCt URI=
Amazon S3 URI
040 5tH ™MF Al
72 Lok g
LIct. CIEE 2]
ol E &=
= B CREE
ERSE VPN
HHo 2 EALE
LICt o= =2
2o} gtedEl ot
ot = 2t E|o{of
Directory &
L|C.
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Ct& £= wDLe| ¢{340| Yx[et= =& JSON R H1EE= S S Eo{FELICH WDLL| =&t |
g2 7|2 f8e2 FHE o = LCt S50 Z2 0| == Hig 2 #HetELIC
SXe 3
WDL #& JSON £ WDL of| JSON 7| & gfe| #Hu
of
Array array Array[Int] “nums": [1, HiQEo| M=
nums 2, 3] WDL HiY 83
o| HAlg 2ok
BI-L_||:|.
Pair object Pair[Stri “str_to_i mlo{e| Z} gt2
ng, Int] ". {"left": o x|5H= WDL
str_to_i "Q", %92/ JSON H
"right": 1} A2 ArS5lof &
L|Ct. WDL 1|04
JSON E&HOo| &
4 7| Ol =
CHAEXE 78
SHX| et x|
grLICH oI E E
o{ Mo RHES
2 AZx|=steh m
{"left": "0", "right":
1) & {LEFT"
"0", "Right": 1}
&St Hez A
2lglLct
Map object Map[Int, "int_to_s ol zt EF
String] tring": U x|5t= WDL
int_to_st { 2: F382|JSON H
ring "hello", 1: Alg AtEstof &
"goodbye" } L|C}.
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WDL 88 JSON 98 WDL of| JSON 7| & gto| #H1
of|
j A HHE{Q| O
Struct object ctruct "b_and_i": -_rLc> | H -|7H|_ |
SampleBam { 52 JSON Zix]
AndIndex { "sample_n 7|o| o|Fat H=
String ame": 5| L x|5HoF &L
sample_na NA12878 Ch 2zt Zte x|
me ’ 5l= o 54
File bam "bam" : or WDL;:;:D
File "s3://amz O| JSON 342
bam_index n-s3-demo AL&3af{ofF gfL|Ct
} SampleBam -bucketl/
AndIndex NA12878.b
b_and_i am",
"bam_inde
x": "s3://
amzn-
s3-demo-
bucketl/
NA12878.b
am.bai"
}
Object S ALY I8 S ALY I8 ST ALY I8 WDL Object &
He QoE 9
O|2& Struct
DE B =2
x| 3 oF &rL|C}t.
wDLe| x|E

HealthOmics= HealthOmics X|&&tL|C}.

GPU E|&4A 7

HealthOmics= K| ElE 2 E GPU QA E AacceleratorCount0il A HEI &M acceleratorType ==
K| & grLCt. HealthOmics= M4z 0|EIQt S °E'°F 7|52 gpuCountZt %l gpuType & 2t= HEEE X
4tL|CE WDL Holol & HRdo| 2F Z & El AL HealthOmicsE HAZHYIOIE] ZtE AFEEFLICE.
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CtZ oMo M= olzdet X|AIEE A& ste WS 2oiELICt
runtime {
gpuCount: 2

gpuType: "nvidia-tesla-t4"

MH[& 2Fof CHet 2 KAz 74

HealthOmicsis AHIA SB(5XX HTTP AlEl )2 0lsf AlmjEt xhedoll s 2IcH 23]0] FHAIZ B
KIPIBLICH 2IOH RAIE Z4(1 £ 2)8 TASHT MElA R0l Cit MAIZE SE0IRY 4 2ld
LIk, 712510 2 HealthOmics= ZICH 2310] RAIZE AT #LICH

CHS WX ME MHIA 270l CHEF MAI=E SEOtZpreemptiblest =& HHEeLICH

{
preemptible: 0
}

HealthOmics2| 2fd RHA| ol CHEt REMIEH LIS 2 MM A ESIMIR A RHAIL.
HE2 EX0f cist 2] RHA|E 7 A

HealthOmics= HIZEZ|7| £Fsto{ Auish 2ol Cigt A= E X[ ELICHZE|O|H & ZE 137,
AXX HTTP & Ef 2 E). HealthOmics= Zt RHA|0i| CH3H HIZ2 2| 2 F 2 =&LICH

jo

7|2% 0 2 HealthOmics= 0|2
x|

ol Aol cHalf ZHAI= 5t K| X &LICE maxRetries XIAIEZS
At&3tod z[CH A= H+E L

gt
X|A3EHL|CH
oH

Ct= oMo M=E 3maxRetriesS 2 44735104 HealthOmics7t ZICH 43|0| 2] &tZ2 A|Z (XX AT
+33]0| RHAIZ)E AIESHES BHLICH

runtime {
maxRetries: 3
}
(® Note
HIZ 2| £Fof cist 2] RHA|Z0l= GNU findutils 4.2.3 O|&t0| = FfL|Ct 7|
HealthOmics O|O|X| Z4E|O[L{0f|=0]| i Z|X|7} Z & E|o] RI&LICEH WDL E 2|0l M A A} K|
X o|0|X|E X|™HstE <2 o|O|X|of GNU findutils 4.2.3 0|4 0| =& £|o{ Q=X| & QIsL|C}.
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Hhet 3= 7Y

returnCodes ML Zo| AT XQl AlES LIEIHLHE BtEt I E LE HHEE 3 E MEE X|™HsHE O
ZALIE S MZELicH wDL 21 T2 WDL o|o| HEIR] MMof M X|Hst Bt I EE &350 101
rh2k ’%“?:1 MEE MYELCH

runtime {
returnCodes: 1

HealthOmics= returnCodes2t S &8t 7|5E 7%l continueOnReturnCodet= WEWAIT X|HEHLICH.
= &M P F X|X5H HealthOmics= returnCodes 7t At 8tL|Ct.

WDL2| Z+4 M|E}Ci| O|Eq

HealthOmics= WDL ZFedoi| CHaH C}

HW

1t 22 HIEtC| ol &4& XL

e SE2 MEslod MY =& 7Y HIE G=t

Fed £H2 MEsIHWDL Y2 E= 0| &7 Zrdol CHet S & S HIFE S & JU&LICH &
Yol Fledez EAIZIT Aol Cial 7H&o] & d3tE F0 o A™AT|T FHAIE A0 E ME
ot x| gt &Lt

|o| HIEF Mol 2| S48 FIHELICH

2
2
0
|0

task my_volatile_task {
meta {
volatile: true

input {
String input_file

command {
echo "Processing ${input_file}" > output.txt

output {
File result = "output.txt"

(]

e2EZ Yot
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}

WDL {3 Z=2 ™ol oA

CtZ oA|o| A= WDLBAMOY| Ao M 2 B42tCRAMSEZ| {3t ZElO[8! {3 E=E HolE EoiELCt.
BAM /3£ ZCRAMO]| CHEHE F 71X| 24E X O|5l 1 genomes-in-the-cloud ZIE|O[L4Q] =7 E
AMEFLIC O 22 of|Aof| Ltk Yo SIHHMoE AFEE™ =+ /JU&LICh

CH o XM0l M= Amazon ECR Z1E|0|LH{E Ti2t0IE 2 Z &5t e BEo{EL|Ct. O|=E A 5tH
HealthOmics7} A&& A|ZFSH7| ol ZIE|O|LHoi| CHEF HM|IA HEHE & olE £ U&LICH

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

cloud:2.4.7-1603303710"

}
CHS oMo A= T U0l Amazon S3 HZ!ol| /{2 M Aol ALEE mAUS X[Yst= LHE 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"

}
AEA AEO{0M Tt E X|EetedH OHS oKt 20| A[ZA AE0{9| URIE AE5I0{E X|HE 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"
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a7 ok ok

version 1.0

o X2t Z0| WDLOIAM K2 E=E Holg + U&LICH

workflow CramToBamFlow {

input {
File
File
File
File
Stri

ref_fasta
ref_fasta_index
ref_dict
input_cram

ng sample_name

String gotc_docker = "<account>.dkr.ecr.us-west-2.amazonaws.com/genomes-in-the-

cloud:latest
}

#Convert

s CRAM to SAM to BAM and makes BAI.

call CramToBamTask{

inp

}
#Valida

call Va
inpu
i
d

}
#0utput
output
Fil
Fil
Fil

}
#Task defini

ut:

ref_fasta = ref_fasta,
ref_fasta_index = ref_fasta_index,
ref_dict = ref_dict,

input_cram = input_cram,

sample_name = sample_name,
docker_image = gotc_docker,

tes Bam.

lidateSamFile{

t:

nput_bam = CramToBamTask.outputBam,
ocker_image = gotc_docker,

s Bam, Bai, and validation report to the FireCloud data model.
{

e outputBam CramToBamTask.outputBam

e outputBai = CramToBamTask.outputBai

e validation_report = ValidateSamFile.report

tions.

task CramToBamTask {

input {

# Command parameters

File
File
File
File

ref_fasta
ref_fasta_index
ref_dict
input_cram

IFEZ "oty
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String sample_name
# Runtime parameters
String docker_image

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

#Validates BAM output to ensure it wasn't corrupted during the file conversion.
task ValidateSamFile {
input {
File input_bam
Int machine_mem_size = 4
String docker_image
}
String output_name = basename(input_bam, ".bam") + ".validation_report"
Int command_mem_size = machine_mem_size - 1
command {
java -Xmx~{command_mem_size}G -jar /usr/gitc/picard.jar \
ValidateSamFile \
INPUT=~{input_bam} \
OUTPUT=~{output_name} \
MODE=SUMMARY \
IS_BISULFITE_SEQUENCED=false

}
runtime {
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docker: docker_image

}
#A text file is generated that lists errors or warnings that apply.
output {
File report = "~{output_name}"
}

Nextflow KT Z 2 &o| N8 ME
HealthOmics= Nextflow DSL1 & DSL2E& K| LICH XHM|EH LIE 2 Nextflow HE X[ E & Z5HA
(@]

.

Nextflow DSL2= Groovy T2 @10{E 7|Hto 2 512 2 nt2t0|E{= S 0|0 Groovy et & &
TEIZ AFE5t0] Xl fEE XIHE = J&LIC U2 JSONHM XS st= TetOlEet 22 K E
29| mtZt0|E{(params) MM A E = JU&LICH

=AM

« nf-schema 2! nf-validation Zc412! AL
- AEZ|X|URIs X|H

« Nextflow X|A|Z

- I EZE & 2EHX LHE LYY

- I ZEIX LHELHT|

nf-schema 2! nf-validation Z2{1Q! At

(® Note
Z{aQloi cHdt HealthOmics K| 2 2 2F:
+ v22.04 - 2RI X|HEHK| &S
+ v23.10 - nf-schema & x| nf-validation
* v24.10 - X|¥ nf-schema

+ v25.10 - nf-schema, nf-fgbio, & nf-core-utilsX|® nf-prov

HealthOmics= Nextflow ££{12l0i| CHSH CIS T Z 2 X|HE MBS ELICt.
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« Nextflow v23.102| 42 HealthOmics= nf-validation@1.1.1 £2{2212 AP M x|gFLIC}H
« Nextflow v23.10 & v24.102| Z? HealthOmics= nf-schema@2.3.0 E2{1¢/8 At Ax|gFLCt.

« Nextflow v25.102| 2 HealthOmics= nf-schema@2.6.1, , nf-prov@1.7.0 & nf-figbio@1.0.1 =4
T QInf-core-utils@0.4.0 At A X[&HLICEH

- I EZ MY ol F7t En{20l2 AME £ Q& LICE HealthOmicsE nextflow.config It
UM X|HEHCHE E{2Q HEHE2 F AR LI

+ Nextflow v24 O|& O] AL nf-schemae O O|& AFREIX| &= nf-validation E242Q19| A H{
MelL|ch REMIEH LH2 2 Nextflow GitHub Z|Z X|E 2|2| nf-schemaZ & ZEsHMI 2.

A E2[X| URIs X|H

Amazon S3 EE £ HealthOmics URIE AF235104 Nextflow I L= A2 A E FAHSHE B 47|
HM|A HEHO| BoiE|E & KT EZ0M YRSt HUXME ARE = USLICH Amazon S3 URIs. of
AlE= Amazon S3 @23 ml2t0|E @A MME FHESHMI2.

HealthOmics= Amazon S3 URIs &= HealthOmics 2 E 2|X| URIsO|A{ glob THEY AL E EEXS
RIIBHLICH Q2B 2 HololM path Ei file &g M40l Glob HEIS AL HLICH G4 El= 5
o HESE AlelE B HESHAIAI2Amazon S3 12301 M Glob ZHE 9| Nextflow % 2l.

Nextflow X|A|E

Nextflow T+43 O}l EE= 2|3 Z 2 %4 0|0l A Nextflow B2 T AIgHL|C} CIS 2 £ HealthOmics7}
TFHEMHHEE ME3= Ol A5l M =2 &eME 7Y U2 24 =R 7 E =2 244 =9

THK| 2odELCt.

4
=

=

o
»
(o]

>

HAI= Z12f errorStrategy

4

21 X A= maxRetries

> = |=

| |
O [0l (Of0
Q'I_l
v
1
o

AE S E O omicsRetryOn5xx

o
i
12
104
00 [> |>

« time X|A|2E A}
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E Ar88 &Y A= ™Ef errorStrategy

errorStrategy X|AI22 At&35t0od 2 2 Fof CHE TEF S HOolgfLICt 7|[2Mo 2 0| 2F
EABE 4Ei7t 00| ob =)ot & A EhetE|™ Zd0| S X|T| 1 HealthOmics 7t M&l| AldS S2 &L
Ct. £ errorStrategy2 AXH3™M retry HealthOmicsE Amst 1S §F H AT LICEH RHA|
L 3+E soledH MME HXSHQE AS5H04 B RHAIEZ maxRetries.

> K

process {
label 'my_label!
errorStrategy 'retry'

script:

your-command-here

HealthOmics7t A& S0f 2 ZHA| =& MEIsts Yol CHEr RiMIE LIS 2 MM E & ESHMRL A A
AL,

E A835t04 2 RHA|= maxRetries

7|2% 22 HealthOmicsE A EF 240 ZHA|ZE AT oHX| A7HLIE 788 B 8 HOo AT
AMEZgLIClerrorStrategy. |0 RAIZ 2+E =E|2{ME retry errorStrategy® MHs5T
maxRetries HYE AE3t04 2|0 HAIZ H+=E FHELICH

CHS oAM= 22E TG0l A Z(CH ZHA|

H1
N
4>
i
w
|0
Hu
%
0%
o
r
_lTl_

process {
errorStrategy = 'retry'
maxRetries = 3

CE Mo MHE KT EZE HlmaxRetriese| &Y MM MHE dHst= YHE EoiELCH

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

script:
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your-command-here

jo

CtS oAM= OlF EE= Blolg MEIT|E 7|82 2 Nextflow 74 Ao 2 72 X|Hst
H

T H= o
£ YHS EoiFLICH

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

maxRetries = 3

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

E AME35l0 2] MA|= S EOIRZ omicsRetryOn5xx

Nextflow v23 0|4} o] Z32 HealthOmics= MH|A QR (XX HTTP 4Ef 2 E)Z Qlaf 20| Alujst &4
? HY MAZE K

0|I

=
KEELCH 7|2X 2 2 HealthOmics= &gt 24 S x[CH 28 RfA|= & L|CH

MH|A @F0f CHE 2] MAIZE SEOIRomicsRetryOn5xxst= &8 F4E & Q&aLlch

- S
HealthOmics2| 21 RHA|=of| CHEF RFM|EH LIRS MME 2RSS EHd RHA|

CHS oMo M 2 THAIZE SEOIR S TS T T omicsRetryOn5xx0ilME T J7fLICH

process {
omicsRetryOn5xx = false

CHS ol MolME 2 ZZ HHolomicsRetryOn5xx 2| Xt MM ME TLAstE g Ho{FLCH

=

process myTask {
label 'my_label'
omicsRetryOn5xx = false

script:

your-command-here
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}
CHS oMol M= Ol &= tilolg MEIT|E 7|2 E Nextflow 743 I oi|Af ZHeded
HomicsRetryOn5xxL 2 & Y5t Y E Ho{ELICt

process {
withLabel: 'my_label' {
omicsRetryOn5xx = false

withName: 'myTask' {
omicsRetryOn5xx = false

time X[A|EE ALSE &Y 7|2t

HealthOmicsE =& 7ts5 8t & &2 ( &t ZHealthOmics MH|A B2 2h 2 X350 Aol x|l 7|2+
K| & LICH Nextflow v23 0|4 &3 Z 2 9| A2 Nextflow time BHE AL&3t0q %|CH =] 7|7+ K|

g =k /&L

M HIEZ ML Bol 2|0 Y 7|zt st THo{ o] At 7| e 5fdE 2&st= ol T
=0l ElLct,

Nextflow AlZH BZo| CHEF REA[EF LHE 2 Nextflow &= 0| A7 BHEE F XML,

HealthOmics= Nextflow AlZt B&dof CHal CHS O Z 2 X|HE MBS ELICH

1. HealthOmics= AlZh HHof CHa 18 T E XIHELICH 60X 0lM Z[CH A= 7(2F gF AtOolel g2t
X|&E £ &Lt

AA EH
2. 60 O|2to| ZfS 245t HealthOmicsE Zt2 60X 2 HH22IgHLICH 60ELCH 2 Z2to| B
HealthOmics= 7t& 7172 222 &g L.
3. /T E2 7} B0 cist RHA| = E X|HEE B HealthOmicsE AlZh =1 Al S RA| =& L
Ct.
4. 2ol Azt ZIH(EE= OFX|2 A= AlZtO] 1) E|P HealthOmics= &S F[AgfLICH O] 2 ¢S
o| X|& AlZt2 1~28¢]L]C}.

5. 5] AlZH ZI} Al HealthOmics'= A% O 5] MEHE ATjZ MEstT Aol CHE SHRY(AR 5,
28 5 EE A% 5 ME0] A8 F|AHLICH HealthOmics'= K3t AlZt Olkiol &= 8t &heiol
2212 X|HE S3 EY IR L= L
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6. H0o| EF & MEZ AT AlZH2 ] 7|Ztol| =& E|X| of&LICH
7. AlEo| A OFo| dF 0| A™ OF0| Y EtO|HELCH WE| AlZh =1hz|md A 3 ZFedo| A
o AEjE MEHEILICE

ms, , EE B2l & stLt o|& & A& stod AM|Eh AlZFE XI'EE LICtsmhd.

CHS o X[0l M= Nextflow 7 IHU0M T FH2 X5t LHS EodELICH M M AlzhS
1AIZE 30222 HEeLch

process {
time = '1h30m'
}
ChE oMo MHE KT EZ Holo| 2 MMM AlZh XA EE XEsts E'HE Eo{ELICH O oA
M= Mt AlZtE 3Y, 5AlZt R 4E o2 dEeEfLIC o] gf2 748 mtde| M gf 2ot @445 K[Et
T’ my_label mtAolof CHEr 2 HH Alzh BHECH 446K &Lt

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

script:

your-command-here

}

CHE oMol MHE OlF =& ellolg MET|E 7|82 2 Nextflow 714 THU|M EE AlZE X|AE
g X|"gsts WY S 2odELICt o] Aol MdE 22 A M Azt 22 30222 MEELICH
Ejol B AUS 2AIZtmyTask2 2 M5t B|0[=0| @I 2o B S Azt e = MYEL
Ctmy_label. ME{7|Qt LR|stE 2tdo| E< O|2{et 2tol A E= Holo| M 2t X gt MF

process {
time = '30m'

withLabel: 'my_label' {
time = '3h'
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withName: 'myTask' {
time = '2h’

SIFAEZ +F ZH= LHELLT]

Nextflow v25.102| A< AX| ET0 M EE= THO|Z 2RI DAGs. Ol TS LHE 2ol 7| S &L
Ct/mnt/workflow/output/. HealthOmics=0| C|ZE{2/0f| HiX|El TS A& O] Amazon S3 £
2Ix12| output/ MFAIZ LHEHLICH,

CtS oMM =0l AR EDME EHMSIES nf-prov 2211012 # M5 WS EoiELICH/
mnt/workflow/output/.

prov {
formats {
bco {
file = "/mnt/workflow/output/pipeline_info/manifest.bco.json"
}
}
}

Aol 212 JSONO|AMO| Z2E meti|E=E MEE =& U&LICH o] M2 HAIRE AS St nf-
core HIAEZEZ0|M ULt |Clparams.outdir.

"outdir": "/mnt/workflow/output/"

Xto4 Eigﬂgg LHEiLH7|

b B = [y

Nextflow0l| A E 3 ZZ 0| ZL publishDir HHEE Ho|slod 2t 2EIXE £24 Amazon S3 H
Zlo 2 LHEHLICH CH2 o MIQF Z 0| publishDir Zf2 2 M- LICH/mnt/workflow/pubdir.
Amazon S3E WU LHE LHZ{H™ uto|o| C|E{Z|of| !o{oF &FL|Ct.

nextflow.enable.dsl=2

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

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

publishDir "/mnt/workflow/pubdir"

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

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

script:

set -eo pipefail

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

mv ${sample_name}.bam.bai ${sample_name}.bai

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

publishDir "/mnt/workflow/pubdir"

input:
file input_bam

output:
path "validation_report"

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

}
Nextflow v25.102| 22 publishDirQ| CHOtO 2 QI EZZ EE AI&5t0 2 EEHIXE LB £
A& LICH C2 oMo ME 2 ZHIE Amazon S3E2 LHELHE I EZ output 2EEE Holste

WS HoiELIct

process myTask {
input:
val data

output:
path 'result.txt'

script:

echo ${data} > result.txt

}
workflow {
main:
output_file = myTask('hello')
publish:
results = output_file
}
output {
results {
path '.'
}
}

I EZ £290] CHEF KIMIEH LI 2 Nextflow MEAMO| KT ZEZ £212 XML,

(]

e2EZ Yot
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CWL Y3 E=Z2 ™Mol NE ME

38 I EE o E= CWLE HYE 2T Z2 = WDL X NextflowZE M E I EZQ RAHEH 7
s MI3ELICt Amazon S3 EE £ HealthOmics AE 2| X| URIs &2 ml2t0|EZ2 A E 4= & LICH
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52| H 2 E 22| secondaryFileo| A &IEE HMolst= < 7|2 T E20l| 5L HolE FIHEL

Ct

3t Z2MAS KIRSHK| &LICH CWL Y2 ER 0| 2 T2 M A0 Ch3t
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— =
TFMHE HZstM 2.

HealthOmics I3 EZ2
REMIE LH&2 CcwL A

AM35H= 2 Z4E|o|Ldof C

= CWL I E2E Holst= W0| E&LICE ™ Amazon ECR
URIZ dockerPull 52 st=3

|
txl et& Aol E&LICH

==
ol
=

A
« HealthOmicsE AI&35tE=E CWL KT EZ HeEt
E

. B AS5H04 S MAIE

O} omicsRetryOn5xx

R o_la_ = I:|-7:|| I:I|-E
- HZEZ|7} F7I8F SEfOIA 2 AT

. oA

HealthOmicsE AI25ITE CWL Y3 Z = HEt

91
AN
L
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0jo
[0
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o
r
ful

HealthOmics& AIE3IEE 7|& CWL HIEZ Ho|E HE

« B E Docker Z4E|0|L4 URIs Amazon ECR URIs.

- DEQIEZE 00| 7|2 KIEZ0M Y3 E MdE|D
ErolgtL|ct.

-1
K
rn
rII
I
N
0%
Rl
1A
|0
Hu
o
lo
jull
29
rr
Ral

« B E JavaScript ZE7} Y8t ZE 4l HEQIX| &olghL|Ct.

E Ar835t0{ 2] RA|= S EOF2 omicsRetryOn5xx

HealthOmics= MH|A 27/ (5XX HTTP MEf ZE)E Qs 20| AluEt B X RHAIE S X|E
LIC}. 7|22 Z HealthOmics= AN St 2 dE %[CH 28| RHA| =& LICH. HealthOmics2| 2] RHA| =
of CHEr REM|SH L2 MME E XM A RHA|E.
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= E
HELch 27 e TIEO wWeto] XIAZE Helg + U&LICH 0|4 dE QIEF EIEZ X|AE

MH|A @F0f CHEE 21 RHA|EE SEOIRSIE{H AT ZZ HO|oM omicsRetryOn5xx HHEE F#
Abg =
£ F7tste Ao

requirements:
ResourceRequirement:
omicsRetryOn5xx: false

hints:
ResourceRequirement:
omicsRetryOn5xx: false

QT M2 TEE MYlELICH Efa3 70| A2 2T /IAE= 0| 2F AMFo|M XMSst= BlE
o 2l&as 2F AFEE MSste B2 AUE2T 27 Aol MELICH

A2 HealthOmics=2| 7H& F&{| %42l
LIClrequirements. CIE S &2

M Eflol £ME 71 HE M E9IRE Y

IEZO|CIE =T SYUSH 2] @7 AFEHO| LIEL}
g=requirements(E=0 &5 =
HealthOmlcs7P T “7"'% M&3le ol Ar83te

CtE oA ME K EZ Q| CH et =F0llA omicsRetryOn5xx BEE F45ts YHE HoiEL
Ch O] IMUIME I EZ & T A0 HIAEZE +F IEE MYAFLICH 2 L EA =F
ol 2F M T2 TIE FHE RiHEolELIC.

class: Workflow
# Workflow-level requirement and hint
requirements:
ResourceRequirement:
omicsRetryOn5xx: false

hints:
ResourceRequirement:

omicsRetryOn5xx: false # The value in requirements overrides this value

steps:
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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

I3 E= A Bt=

HealthOmicsE 2 E2 A BHS 2 X|HELICH FZE AS5H04 X|HE 70| SFE W x| &
AEZE HAE etEMo =2 ME = USLICH Ol= & Y2 od2] H vtFalof st & Aot &
ME M7HR| gHE Z2 A0 f28L|Ct

HIFXZ J|SS AE524H CWL HE 1.2 O|&t 0| ZRFLICH 1.2 O|H2| CWL HHE AIE35l= &
AEZE B XS X|HSHK| et&LCH.
CWL XHIEZEZ0M ZEZE AESE{H FZ F A E HOELIC OIS oAMMHE B=Z 2F ALE

H42 2oiE LI

requirements:

- class: "http://commonwl.org/cwltool#Loop"
loopWhen: $(inputs.counter < inputs.max)
loop:

counter:
loopSource: result
valueFrom: $(self)
outputMethod: last
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loopWhen ZEE= Rx 7t SEE|= AlZ7|E ANo{&fLICE O Mo ME= FH2E{7}F 2|CHE 2Ot &F 2
FZ7t 7=II—. Z|LICt loop EE= gt 7tol &34 mtzto|Ee & YoloIESt = Wds HolgLIch = o
ME=E oM CHS S22 T|EE|= £22 loopSource X|HgLICH 2 MHEE outputMethod &
EE 2|E5 gt=o| £20F last BtetefLCt.

HZ2 27t 718 Efoil M Zhd A

Ao A& MA|=E K|HELICH EfA3 71 FE 137(out-of-
|H|-o§ |:|'||EE| StCH % 534 AH EH/\E.E AH -IE}-

HealthOmics = out-of-memory & ¢4
memory) 2 & Z | HealthOmicsE X|HE &+
L|Ct.

® Note

HealthOmics= out-of-memory AIHE Z|CH 33| = HIZ 2| EE 0| 1536GiBA| ==& 7K
S HX TE2SHE B7HK| RHA|ZEHL|CH

Ct2 oMo MHE out-of-memory AIEE A SHE Wl EoiELICH.

hints:
ResourceRequirement:
ramMin: 4096
http://arvados.org/cwl#0utOfMemoryRetry:
memoryRetryMultiplier: 2.5

out-of-memory2 2 218l 2t240| Amlst™ HealthOmicsE S AIE AIE35104 AT HZ 2| E€F S At
gfLICtprevious_run_memory x memoryRetryMultiplier. ?| 0ilA0{Af HZ2 2|7} 4,096MBC!
o] AlufstH MA|Z= 4,096 x 2.5 =10,240MB2| HI2E|E AFSELICE

memoryRetryMultiplier Lt2tO|E = Az EEE F7t HZ 2|2 &S AMo{&L|Ct.

o 7182k A2 XIEEK| oM 7|22 2 YU ch2(HZ22le] & HH).

« 58t ECt 2 &0{0F ELICH. 20| A R2E|HAXX A5 27 7F g EhLct

o Z|ARE ZE 00| UeE HEE E7I1E BEstD ot =8 RHAIZE & X[5H7] 1.5 {5l 12F Atole] gk
O| 2 1.5 XS &7+&LICt

of A

S ER Ho|mty EHH latest 72



AWS HealthOmics Add a permission2|

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]

inputBinding:
position: 1

out_filename:
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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: []

FE=E ol of

CtS oMol M= WDL, Nextflow 2 CWLOIM S8t KT EZ Hol§ EoiELICH
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WDL

version 1.1

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

command <<<

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

output {
File results = "results.txt"

workflow my_workflow {
inputs {
File input_file
String name
Int threshold

50

call my_task {
input:
input_file = input_file,

name = name,

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

1
N

nextflow.enable.dsl

4
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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',6 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( )
}
CWL

cwlVersion: v1.2
class: Workflow

requirements:

4

(]
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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: "--name"
threshold:
type: int
inputBinding:
prefix: "--threshold"
input_file:
type: File
inputBinding: {3}
outputs:
results:
type: File
outputBinding:
glob: results.txt

HealthOmics /A E2 12| ©EZ3! ot

tet0e RMES2 2 E2 0| ™ ntet0|HE FolghLict A= mtet0|HE Heolstod /I3 EZ2E
Bot {5t ChstA HE &+ U&LICH ol§ S0 & x /7Aoo Amazon S3 9| %[0i CHEF ot
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COIEE ™Molg = &Lt meto|H RER2 Git 7|8 E[ZX|E2| ME|A £= 24 EEIOIEHE
Soll M3E =+ U&LIch O3 O3 ASXts CHYe Io|E MEE AI835t0 /A EZE AdY +
A& LICH.

U2 Z 2ol Ciet That0lE HEZ'S M4 AL HealthOmicsoll M THEHOIE HE SIS Mg 4 Qg
L|C}.

nhehOlE YE3/e JSON THULIch mHUolA 2 @iz atnlEls YT EZ 210| o|S 1 YxlsHot
She HHE A QLIC MBS AIXE 1) LRE TE HEtOlElol 2 MBsHx ko™ Mo| A
Bk
= .

2121 matole Mol o 440 ZEELIC

. description -0| B4 £ 442 2&0| MY AlSt HOIXlol EAlsHs SAtRILIC 0 MHES M of
elolEl2 & R RIELIC

- optional -O| M=5{ A2 2 THatO|E{7H A% AFEHRIX| 0428 LIEFELICH optional BEE K|
stx| ofo® U matnlE7t BRIt

{
"myRequiredParameterl": {
"description": "this parameter is required",
1,
"myRequiredParameter2": {
"description": "this parameter is also required",
"optional": false
1,
"myOptionalParameter": {
"description": "this parameter is optional",
"optional": true
}
}

HealthOmics= QI Z 2 Xo|2 72 EAlstod o124 mlz}O|E{2 Zk|st0d ml2t0|E] ElZ21S AMAYst
LICt I3 E20f mfet0/e HER U2 N3 5te 39 Tl meti|E7t KT EE HolofM Z
El otzlole|E AH-elgtLct

ChE AMof dHE CHE CWL, WDL 2 Nextflow 1ZI0| & 41 2E|ofl= 2Fzko| &t0|7} U&LICH
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=S|

- CWLO{| CHEH met0|e H K|

- WDLO{| CHEt met 0| H K|

« Nextflow0ll CHeF m}2O[E ZX|

CwLoi cHet mhetolE ZHX|

CWL HIEZE ATIM 7 E M 252 Ch31 20| 7hEgfLcth

nullO| 7ts8t XIHEle 2E 82 MEA = iZi0/HE EA|ELIC
 nullo] otl X[ fE2 E = LiZl0|EHE EAIFLICH

- 7|220| A= 2E 12
o MH2 main YT EZ HO|9| label MMM FEELIC} 1abelE X|H
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>
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x| fo™ dHO| H|od

[e][]

CHE ZEoll= CWL 2z o M7t LEet RI&LICH ZF of| x| 2| mh2t0lE o|&2 lL/Chx. mtetO|E{ 7t 2e gt
a2 wet0lE gt 2 M3ofok g Lch mEt0lE7 M= AL el B2 22 M3e 27t eiaLh

ol ol 7|2 R&of cier cwL 27+ o &7} Lt U&LCt.

ol Qlay/z 21 ol IS

. 1EE28EE .. o
type: int

. JlEgte 29iLich. &3 2 ofe
type: int 21E=2EE . QL.
default: 2

y gattoEegig 1222 ofLR
type: int? = et

“: Z|l2gt2 2Lt 58 /3 oL
type: int? 2 UHE, 1 Es2Es .U
default: 2 Ct
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CtE ol S 8ol cHek cCwL 2zt of &7t Liet /& 27|12 8ol 23U
Ct
2= =2/E2] of| x|
y 0 E=[1,2,3]
type: array
items: int
. oIS FE [ EE1,2,3]
type: array?
items: int
y [ EE 85, 3, 93]
type: array
items: int?

e QU8 £E1,2,3] ofL|R

type: array?
items: int?

wDLo| CHEr o2k 0(E Z K|
WDL K3 EE ATIM & 2M 2X2 OIS0 22 7HEE gLl

« nullo] 7ttt X[HEE ZE f32 MY Q3 mtet0Bz R AELCH

o o
- CIEE E= E3A0| €2 E ZE o3 Hes MY ni2t0IEZ EAIELULCH o:

Float f0 = 1.0 + f1

/24 mietOlE{oll Zf e EFHA0| $YE[X| ot B2 E nietd|E 2 EAIELICH
o MBS main H¥IEZE HO|9| parameter_metadA FEELICE parameter_metaE X|H3HK|
ofo™ MHEO| H|of U&LICHE! 2XHY). XMIEH L& 2 weto|e HIEHC| O[E{ofl CHEF WDL AFE S
ZH X SHAQ
B0
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CH2 Zol= WDL 27t od|A|7} Lot A& LICH Zf odlAe| utetOl|E O|§ 2 &LIChx. mtatO|E{7t Bt
A< mtet0|E 242 MSshok g LICt meEtO|E{7t B8 AL Rl B2 gf2 M3 E 7t el
ol Zo= 718 ol gt wDL 27t ilA|7F LEQF Q)& L.
Pll= U2/E of| x| e
M x 1EE=2EE. od|
HEx=2 2 ot
Hax=1+2 3 ot
B x = yiz y+z ot
M2 x U FEE1EE2EE of|
He?2x=2 RS EE2 OfL|R
M2 x =142 g2 =3 OfL|R
Mf?2x=y+z AZ EE y+z OfL|R
Cts Eolles S8t 8ol chet wDL 27 o|x7t Ltet U&LICH S8 RE2 7|8 /89 25U

HH[Int] x

HH[Int]+ x

HHA[Int]? x

HH[Int?] x

2U2Y/E™ ol|x|
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22 Yzt ofnl s
HH[Int?]="? x [R2] EE RS ofLR
EE[1,2,3] E=
[84=, 3]0IX|2H]
£ Ot
X AH=Z r271 0
- mi{'_ l- String a = i
Ya, B y} mySample.a
_ Int y =
g R E: mySample.y
MZ mySample
X AMIZ (21 ol
4"‘ ii{'— + if (defined( U
o x
= a, STV} mySample))
) {
QJzio| Fpte
MZ7? mySample String a =
mySample.a
Int y =
mySample.y
}

Nextflow0d CHEH mh2tO|E Z K|

L

Nextflow2| &< HealthOmicsE nextflow_schema.json I
dgrLct {322 Holof A7|of mtUo| ZEE|X| A2 FL
_u|-°|° 2 _I?_A-|oI-L_||_—_|.

lde 72 BAstod THEtOlE MESIS
H =

ealthOmics

=X

. A70t el T2 24

+ Nextflow £7+2] of

mtetole "ES ot EHZ latest 82



AWS HealthOmics Add a permission2|

T2 20| 2HE SIS A7|0 BHUO| THS 2T AY S BF R

A7|0F ZtUO| O|ER O|H 7|2 {IEZ mUnextflow_schema.jsondt S CIAE{Z|0] Q
&LCt.

A7|0r U2 chF A 7|0t T stLtof| HelEl R &8 JSONRILICH

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

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

HealthOmics= nextflow_schema. json I}Y 2 71 & 24504 mi2t0|E BHIERS MGELICEH

_

« 27|10t properties HOo|El REE FEFLIC
o AHEE £ QU= description 3 £ Z&hLiCt
7b H

9| required ZEE 7|HICZ Z

s A
-1 o
&
CHE O MOIME Sol U MAE Thatole| TS HodFLic

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

"title": "Output options",

"type": "object",

"required": ["output_dir"],

"properties": {

"output_dir": {

"type": "string",
"format": "file-path",
"description": "description for output_dir",

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

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

M matnle WEX

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

b

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

b

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

b

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

LI EE Holof nextflow_schema.json ZtL0| Z & E[X| 22 B HealthOmics= 7|2 3 E
EHo s & 2MFLICH

HealthOmics= 7|2 I ZZ Ho| m} 2l nextflow.config IO QU= params EFAIE £
grLICh 7|23240| params U= 2EE= ME AMESZE EAIFLICH

TE 240| 2HIE2A 2 S5t2{™H O 7 AtEol f2l5tM L.
 HealthOmics= 7|2 HIEZ Ho| otot & EMeLICH 2 E mietO|EeE A 5te{H 2 & 3t
2ED IS KIEZ0] params 2 E ml2tO|E{E @145 X0l E&LICH

=
d o2 ME AR ILICH Mottt B¢ OIS X|™nextflow.configstl 7|2 HIAEE H
of mtnt S U CIHEE|of BRI LICH

CHS OlAoM = Ho| ntednt dE mietole JEE 2odEL T

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

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

ME matnle WEX

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

},

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

.

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

.

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

nextflow.configdll 0|l 7|27} 2| AL HealthOmicsE CHS Ol Mlparams {32 20| LHoi| A=
params &Y L ui2t0/EE +=&ELICH &Y 2olMH= 2 ®IF0| LIEtLtparamsOF & LICt.

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 matole] WEX

// other params in your main workflow defintion
"alpha": {

"description": None,

"optional": True

},

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

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

.

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

}

S nteholE

nextflow_schema.json ¥ 25 SHE mtet0|E{E nextflow.config A& LICE 22Lt
HealthOmlcs o2t0lE HE o= 249 oteto|E 2t LR FLICH HIEZR0A Y Tet0lEHE AL
25t 72 JSON Z4#|S s TtztOjE{el @240 2 X 5ok Bt

A 7|0t ool S utetOlEH

HealthOmics= nextflow_schema.json I
£04C}S nextflow_schema.json IFUS Ho|5tE= 75'—?—:

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

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

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

},

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

O| IFE2E A™SI™ HealthOmics= CHE FALEE input. json TS of & & LC.

"input": {
"input_file": "s3://bucket/obj",
"input_num": 2

iy

"input_bool": false

T8 ool S mhetolE

HealthOmicsE nextflow.config IAo| X E paramsE £+

ALHELICH ol & £04 LS nextflow.config IFUS HO|F

[o][]

0
32
-
Bli]
£l
1z
i
2
o
M

x| &

o.
T .

ol

rir
oy

params.alpha = "alpha"

params.nested.beta = "beta"
params {

gamma = "gamma"

group {

delta = "delta"

HealthOmics= I}ZtO|E RIZ2/2 A& params.group.delta [l params.nested.beta L2

FAIELICE

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

},

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

}
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}

Nextflow 27F2| of

ChHE Zoll= 7|2 el mZtO|E{of CHE Nextflow 2 2F of|&|7F L2t Q{&LICH

uf2t0[E 2=
params.input_file o
params.input_file = "s3://bucket/data.json" oL
params.nested.input_file N/A
params.nested.input_file = "s3://bucket/data. N/A
json"

CtZ EO0|= nextflow.config Tt Q| mt2tO|E{0f CHE Nextflow 2zt 0d| A 7F LEQt 4& LT

mt2hO& 2
oL
params.input_file = "s3://bucket/ b
data.json"
ot
params {
input_file = "s3://bucket/data.
json"
}
N/A
params {
nested {
input_file = "s3://bucket/data.
json"
}
}
N/A

input_file = params.input_file
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zZtol8!l /3 E=8 ZiE|o|L] o|O|%|

1Ef0[L4 O|O|X|E X|®ELICt
L|C}. Amazon ECR Z2}0|&!

A.
Hxg S7|3te = Q&L

HealthOmics= Amazon ECR Z2I0|8! E|ZX|EZ[0MH SAERE|=
ZiE{|o|L O|O|X|E AMASt0o4 =208 B|ZX|E2|0| Y2 EE
HIXIAEEIE EAT FHAIZ AFE 510 YAEE! HX|AEE|C

oTr
]Il) r\l.l

Amazon ECR B|Z X|EE|E MHIAE 5&6l= A™I 5SS AWS Z|Fof
X| 2|ZX|E2|7} M8 HEtE MB35t 8 CtE271 Z48|olL] o|O|x
Ch. REMIEE LIRS & A& Amazon ECR M| A0 CHEF R CHed2 2R SHAIAIL.

AlSHo| A|ZHE|T7]| Tof| HMAE &Qlst &= QI & Amazon ECR 7Z1H|0|L4 0|0|X| URISE QT EZZ 9]
oi2to|E|2 HMolsteE Zdo| E&LCt 8t 2| mieto|EE BH4ZE8510 M 21X I EZE o £A
Al +~ &Lict

® Note

HealthOmics= ARM ZiE{|0|L4& X|5tX| St HEE 2|ZX|E2|of CHEE HHAE X5t
x| ef&LICh.

HealthOmics7t Amazon ECROY| M| A S5 IAM HEtE FH5tE Yol ChEr XHAIE LI 2 MM
2 Y X tM2HealthOmics 2[AA B

=

- ELAL ZdE|O|H BIXIAEE|Qt S7(5t

« Amazon ECR ZIE{|0|L{ o|O|X|of| CHEt YEF T1E{ At
« HealthOmics I ZZ 0| &3 Hi

« Amazon ECR ZiE{0|L1 0|O|X|0| M Java AL

« Amazon ECR Z4E{|O|L4 O[O|X|of| &F¢] @123 &7}

EtAF ZAE|O|L] BRI A E 2|t S7|5

Amazon ECR & FHA| HEIE AL 5109 R|HElE HAEZ HIX|IAEEC| 2|EZX|EE|IE Amazon
ECR Zz2}o|t! EIiXIEEIQF S7|38te £ U&LICH XHMIEH LI 2 Amazon ECR AFR MM O] A
EZIYXIAEE S7I3E & EXSIM L.

ELAR IAIE FHA
AEE

E MAMst i Zzlo|H! BlR|AEZ|of o|O|X| BIZXRIEEIE Ao 2 MASIT A
olO|X|7I HEE M 7

HAIE olO|x|2t AtS2= S7|=HE LIC

Zi&|o[L4 o|O|x| 7 latest 90
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HAEZ dlX|~E2[ol CHet EAF FHAIE RIZELICH

Ojo

HealthOmics= C}

 Amazon ECR HE 2|

* Kubernetes Z1E{ 0| O|0O|X| B X[ A EE]
* Quay

» Docker Hub

« Microsoft Azure Z1E 0|1 B X|AEE]

« GitHub ZIE|0|4 B X[AEZ|

« GitLab ZIE|O[L4 Bl X|AEE]

>
N
>
Ml
0
ol
E]
5
>
[

HealthOmics= A E 2! Amazon ECR Z2}0|E! 2|Z X|E2|of CHt =
Ct.

Amazon ECR 24 F Al A& 2| O|¥2 CtEot Z&LICH

1. Z1E{|0|L] O|0|X|Z Amazon ECRZ =52 Z 0}0|18i|0|M3t HL} EtAF 2| Z X|E 2|0 M MO0l E
£ S7I3te 227t giaLct.

2. 3 EZ2= Zotold! 2|EX|EE|C] S7IsHE Z4E| 0L o|O|X|of| HMASH, Ol HEE HIXIAE
2o HE}Uo|| EEHIXE CIR22CE 6l JECH O et =4l |t

3. Amazon ECR EAE A= o|& 758t URI T E AE35}H7]| 201 HealthOmics MH|IAE
Amazon ECR Z2}0|H! URIE YAEZ HX|IAEZ| URICH AIS o2 OfEE £ Q&LICH KT EZ
MOlofM URI 2t € HOIO|ES D HEE EHe = QiaLCh

A

(®)
=]
El
=2
0kl

EAZ YA 7

Amazon ECR2 Z 2| AWS A of|Moi CHEt B RIAEEIE MBELICH I E2E A#S e = Bl
XMt St 2|F0f| M Amazon ECR 432 MAdstof g L|Ct.

P

m

olME EAF FHAI| T4 Brdol| CHa AT e LICH

0jo
1z
g

Fod

=

(o}

__I.L

0x
A
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. TAE FPIA| TR MM
EH

. AAEZ| Y KRIAEZ|O| CHEF HRIAEE| HEt

. BIEXIEE MM HES

IEE HY

FWAlStE4E o|O|X|7} Qe 2 YA EZ] B K| AEE2|0f CHSH Amazon ECR EAF FHA| 212 MAEt
E 2|2 Amazon ECR Z 20! B|ZX|E2| Zto| & X|&ErL|Ct.

RI50| Hedt YA ER BHIXIAER|9 B AWS Secrets ManagerE At&5t0{ X4 ZHE NI EL

0x
>
ol
=

gy Aol Zetols! E|ZX|EEIE MEstE Setols EAF FHA| #EIE HE s K| OFA A
2. Aol AdmfstHL o Az stHlE & x| £ Ol0[X|E A& st= mo|Zetelo] Edle +
ol

AR

m>
r
n

kMt L& 2 Amazon Elastic Container Registry AF® MBEMO| EAF FHA| 72 MMEE FHZSHA|

r
Mg
fjo
Pl
(]
o
S

{EAT FHAl T 44

EAR FHAIE T AM5IE4H Amazon ECR 2&£ 2 AE5t04 .S BHAHIE WS ct.

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

2. 2F dweol Zztol BXIAEEIMM 7|5 X HHE &&E CHE Al EAFE MEIELICH

3. EAR A HOIXIHM & F7HE MEAELICE.

4. UAEZ HXIAEZ| oM Z2t0|H BIX[AEE(Q S7|3HE HUAEZ BXIAEEIE ME4E
=

A
CtE2 MEfghLICE.
AEZ IXIAEEIOH 150 | LIt A 2ot 015 HE 7 L8 El SageMaker Al 20 &f$ £
X
6. UlFAmolA x|H9| 7HAI HYAHO|A IfHHM §H EIZX|EE| HFALE ALSSHHLE HFAL
glol Zztols! E[ZX|EE[E HHEX E MEiEILICH MFAE MESEE et B2 7Y
Al 2l ZX|E2| MF Ao HF AL 0|2 KIFELICH

ZEfo|L4 o|O| K| 7 latest 92


https://docs.aws.amazon.com/AmazonECR/latest/userguide/pull-through-cache-creating-rule.html

AWS HealthOmics Add a permission2|

7. YAEZ HYAHO|A THHO A
£x|53|01w7+7<427t|04=' AMEHST .
E2| M5 Aol HFAL Ol S RIHELICH

d S
am
oA
C
™
Ral
Hm
L]

SotHLE HFA glol HAEE 2
=
—

MEHSE 42 Upstream 2| Z K|

HAATH O|A oA o= oA € 2, YAER URL L MAME FHA| E|ZX|EE|2| URLO| E

AlE L
8. Ct=S MEfgLIct

E =
12 HEStD MY MEfsto] =2 MELIc

REMEH LIE2 EAR FHAI A& dEHAWS e 2£)2 BESAL.

CLIE At&3t0d EAF FHA| 75 dd

Amazon ECR create-pull-through-cache-rule HEE AI&35t0{ EAF FHA| FAIS MMHELICH 2150]
LZLEt YAEZ B|X|AEE|Q| B Secrets Manager 202t &t S 0i| A4 3H2 X FLICH

CtE MMM E X|pEls 4 dAER HX|AEE|Q 0o & MSELICEH

Amazon ECR I{£2/9|

4o

Ct2 oM olAH= Amazon ECR HEZ| HX|AEE|0 CHEF EAF FHA| F2EIS HHELICH BIZXE
2| MFAE ecr-publice 2 X|HELICt o|=HAH 3tH % 2 Al FEI2 E8H MAMTH ZH 2|ZX|E
27} ecr-public/upstream-repository-name2| B &|HE AL&3H E

T
_|j|_

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

Kubernetes Container Registry2| &<

CtZ oMo M= Kubernetes THE 2! B X|AEE[0of| CHEF E2EAF FHA| # 22 MEELICH 2| ZX|E 2
HEFALE kubernetesS 2 X|HELICE O|ZH 5t EAR FHA| FEI8 Sl MMFH 2 2|2 X|EE]
7} kubernetes/upstream-repository-name| BH &M|HE AL 3HH ELICH.

aws ecr create-pull-through-cache-rule \
--ecr-repository-prefix kubernetes \
--upstream-registry-url registry.k8s.io \
--region us-east-1
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Quay?o| B2

Ctg X0l M= Quay HEZ] Bi|X|IAEE|of CHEt EAF FHA| FEI2 HMELICH 22X EZ]
MSFAME quayZ X|HELICt O|EHH tH EAF FHA| #EIS Solf HM8 24 elZX|EE|7t
quay/upstream-repository-name2| BH XMHE ALE3HA ELICH

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

Docker Hub2| B

CtZ odlAMlo| A= Docker Hub BIX|AEE|0f CHEF EAF FHA| 722 MEELICH E|ZXIEE HF
A& docker-hub2 2 X|HELICt O|EH 3t EAR A FEI2 S5l HME &4 2|ZX|E2|7}
docker-hub/upstream-repository-name2 | B &MHE AS35HH ElLICH Docker Hub 20t €l
S HE7F L E 2ot &5 of MA| Amazon 2l4&A O|F(ARN)S x| H

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

--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| 2

CtE ool M= GitHub ZHE|O|L] Bl X[AE 2|0l CHEt EAF FHA| FEI2 HMELICH E|ZX(EE]
MSFAME github2 2 X|HELICE oA 5t EAF FHA| FEIE Sl dME 2 E|ZX|EE(7}
github/upstream-repository-name2| BH XMHE AtE3S itHub Z1E| 0|4 B X[AE
2| 2ot 015 MEJI e El 2ot &5 9| TA| Amazon E[& Ol%(ARN)E |33t oF & L|Ct.

to
_'|_|
N
i
r
_|j|_
o @

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

--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
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Microsoft Azure Z1El|O|L4 B R|AEE|C| B

CH2 od| Mo A= Microsoft Azure ZIE{|O|L] B R|AE Z|0f CHE ZEAF FHA| FEIS MAMBILICH 2=

XEE| HFAIE azure 2 X|HELICE O|FH A 6tH EAF IHA| #EE Sl st Z 2| ZX|EE
7t azure/upstream-repository-name2| BE MHE A& 3HH ELICH Microsoft Azure Z1E|O|

HBXIAERZ 2ot 215 HETI ZFE 2ot &F 5 o MA| Amazon ElAA O|§(ARN)E X|HsHof &

L|C}.

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 Z1E|0|L] BRI AE S| B

CHS ol Ko A& GitLab ZiE|O|L] BIX|AEE|of CHE E2A R FHA| FEI2 MMELCH 2|ZX|EE
HEALE gitlabo 2 X|™HELICH O|EHA 5tH EAR FHA| 7#2l2 S5 Mst 2 2[ZX|IE2|7t
gitlab/upstream-repository-name2| BH MHE A+E5t7H ELICH GitLab Z4E| 0|4 BIX|AE
2| 2ot 9158 ME I} 2 EHE Eot o5 o TA| Amazon 2|44 O|E(ARN)S K| aHof &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

o

KEM[EH LHE 2 Amazon ECR AHE ABMO| EAF FHA| #=E(CLI) dEE & EHA

get-run-task CLI HH2 At25t0o4 EH 2rdof| AF& &= ZIE|0|L] o|O|X|oi| CHEF HEE HME £+
&Lct
=] .

aws omics get-run-task --id 1234567 --task-id <task_id>
£30l= ZElol o|o|x|oi cHEr ChE HEIF ZEELICH

"imageDetails": {
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"image": "string",
"imageDigest": "string",
"sourceImage": "string",

HAEZ| BX|AEE|of CHEt BIRIAEE| HE

HXIAEE| HEHE AF235104 HealthOmics7t EAF FHAIE AFE St Z1E| 0|4 O|0|X|& Amazon
ECR ZZ}0[4! EﬂXIAEEIE 7HMHE £ UEE HRELICH Aol ArHE L= ZdHI0|HE M35t
Amazon ECR HIX|AEZ| HAE YHIX|AE 2|0 FIFELICE

CHS S 2 HealthOmics AMH|A7F X|HE EAF Al HFASE)Z ElZX|EEIE dEstT of2det
ElZXEEZ HAER EE AT + U= TetS FoigLch
1. Amazon ECR Z&0(A 215 HF& ¥ Z2to|8! BIX|AE2[oA BIX|AEE| HEts =& e O

1

WS Mg MBI

= +
[ |
2. QB MTHo|M JSONS MEBILICH CHR T RAHS A4S @J2yatLict,

JSON

"Version":"2012-10-17",
"Statement": [
{
"Sid": "AllowPTCinRegPermissions",
"Effect": "Allow",
"Principal": {
"Sexvice": "omics.amazonaws.com"
},
"Action": [
"ecr:CreateRepository",
"ecr:BatchImportUpstreamImage"
1,
"Resource": [
"arn:aws:ecr:us-east-1:123456789012:repository/ecx-public/*",
"arn:aws:ecr:us-east-1:123456789012:xepository/docker-hub/*"
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ElZzX|Ee| d4d "JE3

HealthOmicsOl M E2AF FHAS AF25IE4{™ Amazon ECR 2|ZX|EC|0f 2|ZX|EC| MM HIZZI0|
Qlo{of ELICIH ’IZSI2 A8 Xl EE&= Amazon ECRO| YA EZ| BX|AEE|of CHet Z2l0o|8! 2|Z X
ECIE MEE mel 78 MY

Zt A Z30l= Amazon ECRO| M E|ZX|EE|E & HEA M LX|AZ|= ol Ar8stE ElZX|EE
HHAHO|A HF A7 Z B E[0] U&LICH RIZR2 ElAA 7|8 HA|lA HA BT 2EHY, 453

| [=——] O Ty
A +EF7| G 28T ZE 2l2X|ES] dHo Chet INES) =R

gl
0%
mo

AEAMIEH L& 2 Amazon Elastic Container Registry AF& M MOl 2|ZX|EE| M HIZS2 R A5

1. Amazon ECR 2£01M 21% H&8 Y1 Ztolyl HRIAEZIIM 7|5 W 4HS Sast oS
BlEXIEE] A HESS MBI

2. ®E S Mesrct

3. B MR M2l EAT JHAIE MEFLIC

4. Ol HEZS SH MT Al MSEX| OILIH CHE HE T YUR|5HX| o= DE BT XIEE/0] &
S8 x| MEdErLICH
ST HEAE MEsts B9 MTA| HYATO|A MEA 28 YBLICH PTC FAIS MY
& 00| HEAE AIEHSLIC

5. CHag MEiLic

6. EIZXIEE| M4 T4 %7 HOIX|oIM BIEXIE 2 HEHS QIBLICH ME MM U 5 LS

|2
(o]

mo
I

il nal
I

r

[n}

A&3t 7Lt CHE oA|et RALE BEE

JSON

"Version":"2012-10-17",
"Statement": [
{
"Sid": "PTCRepoCreationTemplate",
"Effect": "Allow",
"Principal": {
"Service": "omics.amazonaws.com"

},
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"Action": [
"ecx:BatchGetImage",
"ecr:GetDownloadUrlForLayer"

1,
"Resource": "*"
}
]
}

7. MEAMo=E =3 7| YA QU EjO0 Z42 2EXEE dHEE FIHE = JU&LICH Amazon ECR
2 XHE HFAE A85l=E EAFR INAE 2R MEE 2 E 70| o|O|Xx|oi| o|2{EF #&IS
Mect

8. CtE= MEdFLICE

9. TMHE2 AESt CtSS MEiELICH

IEZ 44

MIZEZ E= -?—JELEE HHE 498 M BiXxIAEE| 1 EE HEstn HeEh 32 U o|EF L
Ch REM[EH LI 2 Zeto|sl /I E = dEE XML,

BXKIAEZ| Of=

IZ2tolY! Amazon ECR HIX|AEZ|o| HMEAIS A EZI HX|AEZ| O|& Zto| OHESIEE HIX|AE
2| OHE 2 HolghLct.

Amazon ECR Zl|X[AE 2| 0ol CiEt REAMIEH LI 2 Amazon ECROIA EAF FHA| & HH2 F
ZIML.

CtS of| Aol M= Docker Hub, Quay & Amazon ECR Publicol| CHEt HIX|AEE| OHEE Eoi&LIC

{
"registryMappings": [

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

1,

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

1,

{
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"upstreamRegistryUrl": "public.ecr.aws",
"ecrRepositoryPrefix": "ecr-public"

o|0fx| of&

Z2t0|8! Amazon ECR |2 Z20f Ho|E o|O|X| o|§t YAER BIXIAEE|Q| o|O|X| o] 7+
OHE3t=S O|0|X| OHE S HolgrLct.

ELF IHAIE X|Hst= BllIX|AEE[olM o|O|x| ofEE AL E & U&LICE HealthOmics £ = ¥4
EZ BXIAEE0|M o|Olx| Bl EE AI8E = J&LICH HAER BXIAEEE ZEt0|S 2|2 K]

ECet =522 S7|35H0F g LICt

Amazon ECR 0|0|X| OfZloi| CHEt REM|SH LI 2 Amazon ECROIM EAF FHA| # & MM2 B X5}
N,

CH o XMol M= Z2t0|8! Amazon ECR O|O|X|oflAH I{&&! 7|= o|0| x| & %|Al Ubuntu O|0O|X|Z 2]
OHZ e EoiELCt

{
"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"
},
{
"sourceImage": "ubuntu:latest",
"destinationImage": "123456789012.dkr.ecr.us-east-1.amazonaws.com/custom/
ubuntu:latest",
}
]
}
Amazon ECR Z1El|0[|L4 o|O|Xx|oi| CHEt e AE
« O}7 =X

HealthOmicsE= x86_64 Z1E{|O|L{E X|EILICH 2 A|AH
CIS1 22 HYE ALE35104 x86_64 Z1E|O|L{ O|O|X|E ¢ EJL—IEF.

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

. XlOIxq ol &
[y — = I

HealthOmics K3 Z = O_ﬂﬁl% T EZZ ol AHR L= ZdE|o|L] o|O|X|oi CHEH & RHH 9

2 bash AJEIEE 4 LICt. 2k M Z4E 0L O|0|X|&= bash &0| 7|23Zf0| =& X|HE

ENTRYPOINT §i0| &
- EfE E=

S I A|AEIE /tmpol A ZAE|O|L] Z ol OFR EEILICH O] {x|2| ZIE|o|Ld o|O|X|of LHE &
P E OO EEE =7 & AHEolELICH
I EZ ™O|= /mnt/workflow2| 47| M E B E SH EHA T 0| AFEE &= U&LICH.

. O|O|X| 7|

Z|CH Z4Ef|o|L] O|O|X| 2 7|E HealthOmics HIEZ=2 17H 37| &2k MMHE A XT5HM 2.
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AWS Region: us-east-1
Workflow Run: arn:aws:omics:us-east-1:123456789012:run/6470304

Workflow
Workflow
Workflow
Workflow
Workflow

Run ID: 6470304

Run UUID: f4d9ed47-192e-760e-f3a8-13afedbd4937

Task: arn:aws:omics:us-east-1:123456789012:task/4192063
Task ID: 4192063

Task UUID: f@c9ed49-652c-4a38-7646-60ad835e0a2e
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GitHub https://github.com/ https://github.com/
{username}/{repo}/ {username}/{repo}/
blob/{ref}/{path} blob/{ref}/{path}?

raw=true
https://raw.github
usercontent.com/{u
sername}/{repo}/{zr
ef}/{path}

GitLab https://gitlab.com/ https://gitlab.com/
{username}/{repol}/-/ {username}/{repol}/-/
blob/{ref}/{path} raw/{ref}/{path}
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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|& ALEIE 2445104 Sentieon 2HO|MA ME{ = Z Alof| HA[AEFLICEH

« K| ALRIE MAE24H support.console.aws.amazon.com O|& & L|C}
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2 AMELICHMESt WDL Y EZ9| I EZ ID AFS).

aws omics get-workflow
—id 123456
—query 'statusMessage'
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2 .zip @Alo|ofof grLiCh RkMEH LI& 2 HealthOmicsQ| KT ZZ ol mtUS FHESHAM L.
HealthOmics

* Kiro CLIE AF&3t0 WDL, Nextflow X CWLOIM HIEZ Ho| g st A5 = U&
LICt REAM[EH LI 2 Kiro CLIO| CHEt ZE Z E 0d| A & GitHub2| HealthOmics Agentic 28 43% Al

AHEME BESHML.

PEEEEE EHZ latest 107


https://gallery.ecr.aws/aws-genomics/healthomics-linter
https://gallery.ecr.aws/aws-genomics/linter-rules-for-nextflow
https://github.com/awslabs/linter-rules-for-nextflow
https://docs.aws.amazon.com/kiro/latest/userguide/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

AWS HealthOmics Add a permission2|

» (Optional) Parameter template file:0fl 4 El mtt0|E{ RIES! Tt UIL|ICHISON. TS st
o A& matO|E{E H2lst 7Lt HealthOmics7t ThEtO|E] HIES S HMEL|CH RHME L&
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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
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« 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
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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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https://repost.aws/articles/ARCEN7AjhaRSmteczRoc_QsA/how-to-create-an-aws-healthomics-workflows-from-content-in-git
https://repost.aws/articles/ARCEN7AjhaRSmteczRoc_QsA/how-to-create-an-aws-healthomics-workflows-from-content-in-git
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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 \

EEERSE 7% latest 116



AWS HealthOmics Add a permission2|

|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 117
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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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https://console.aws.amazon.com/omics/
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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
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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
UAGLICH LF 27| MEOE bai E& TAUD Z2 INDEX crai TH0| £

x4 Q
o

FEILIC 210 URIE 7]
2 3 94/0|04 SOURCET THUZ 718 MHEILICH CH T 20| 71 URI $AIS AL stod Herst ot
Ul QAR KHE £ YL

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
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o 2t0|E Default

Engine ST EE oo ZHE

AEER| 8 STATIC

AEEZX]| 8F(HH AEZX]|B) 1200 GiB

7|2 SITEE Ho| EC{o| LI J|Hte 2 AYE
A

LIC REMI8H LH2 2 HealthOmics I3 EZ2 &
Ol QF AEE &ML

o 424 o gig
] gig
CHE CLI GIMOIME &5 AEEIXIE 7|2 M8 AESIXIZ AB3H04 YAER HES HBLICH

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

o
- MM AP AEZ|X[C] AR0| KT EE HEHE AE5t= 4
EHerL|Ct of mi2tnlE el 7|24f2 1200GiB &L|Ct

=20

SIE= MF EE HOo[X|= Sot7t1 2
AlELICH

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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SDKE AI835t0 /2 EZ HE AA|

SDKs.

CZ oMol A= Python SDKE AtE35t0 /IS EZ2E AAste YWHE EoiELch
import boto3
omics = boto3.client('omics"')
response = omics.delete_workflow_version(

workflowID=1234567,
versionName='3.0.0'
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Atgol el ME[FE SHez ZYHLICH I AL AER X #F 272 Qls Ao| doist
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gt FE XS (E) XML,
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do e 1z 2 rir o

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 ‘A& AFSELICH mto| gicdet T eH et Al X|7{stedH ChE S AFSELICH

m -f my_file
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[ -f old_name ] && mv old_name new_name
CI2E|2I8 st Ohe B2 ASELICH

mkdir -p mydir/subdir/
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SN A AEEIK YABRE M50 HY ABEIE A} ASEIXIE HHE T2 O AN
S Agstod TRt 2|4 BH AEEIX| ¥ WML

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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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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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
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A™d 7t od 37| xtole] I

CtE SE2 0t 37(of 48t A0|7t U= XI1MEE {5t HE AHE S ABELICH
HAE Co|Ee| Ctst It 37|

JHe Soi CHEXQI 24 0| = EIAE HIO|EE AHSSHAIR.
Run Analyzer A&

Cr& ek MEZ 0| Run Analyzer =7+ & AFE304 OIO|E{ 27|2| RIO|E 11 E2{3tAMIL.

=O =
Analyzer0 M --batch 2EE Ar&3to{ A& Hix|ol| CHEt SHE ddstn

M 2 A|E ASSHol T2 M Clo|E ME S| M 7H AHOIE OlshE 4 UALICH Run
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ME 37|92 R&t0[7} =2 HealthOmics YA EZ|o| MEE #7611 ZF v x[of| CHal ME CHE T}
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S o
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NextflowOlAd T} 37| E= 1l O|ES J|Hto 2 2lAA &t
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« HealthOmicsOf| A A& F|A

« HealthOmicsOf| A A3t Abx|

HealthOmicsOl| A A& A|=

>
o2

£ A|EE [ HealthOmics7t A& S0 AFSIESE &5t 2IAAE X|HELICH

MY AEEIR RE Y AESIX| Y(HH AELIKIS| FR)S XIMBLICH CloE K| U 2ot B
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https://docs.aws.amazon.com/AmazonS3/latest/userguide/using-prefixes.html
https://docs.aws.amazon.com/whitepapers/latest/s3-optimizing-performance-best-practices/scale-storage-connections-horizontally.html
https://docs.aws.amazon.com/whitepapers/latest/s3-optimizing-performance-best-practices/scale-storage-connections-horizontally.html
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APIE AL2735l04 A& AlRf

AlE-A= API 24 E AFEsto] ™A E dEgstn AR LICH

CFS oMM QT EZE2 IDQF MH|A st X|™HELIC O]l MMM E BEE REE 2 MXEHL
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:role/service-role/
OmicsWorkflow-20221004T164236 \

--name workflow name \
--retention-mode REMOVE

£ 2 U&LICH uuide Ao TRstHe &7H £3 CIO|E7t 7|18 El=
- putUri = JU&LICH

oo o
=t

(@)

c

t |l

{
"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"

}

utetole ohd 2 g

2 EZ 0| matlE WESO| W TEt0/EIE Molsts B YABR MBS ARY [ 2
270 JSON THUS KB E 4 UALICH JSON THofl= 2t @i24 metOlefel HEHet 0|81 mhatolEd

ol et Lt

-parameters file://

start-run 2&0{|E AWS CLI F£7}5l0{2| /23 JSON IS & =x-
1S 22 MMg 32X 5tM 2HealthOmics

<input_file.json>gL|Ct A& m2tOlE{of CHEk XAIEH LY
Al o]z

= O i
QA ID M3
ZF AISH S

Zt Al™lrequestIdo| I R/3EHE M3 E = UELICE 2% IDE= HealthOmics7t 35 RHEE Z& 3=
O M85t HEH EZLICH @& ID7F o|™ A&t S5 39 A™0| AR E|X| et&LCt.
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A A|Z 2| AER|0|Mol| Q1 2}H0d: Lambda &4 & B & )E AL StE B2 2 Atelle
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b StartRun 07‘401| _l_'rr°|_|' e ID% HI%%FE
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aws omics start-run
--workflow-id workflow id \

--workflow-version-name '1.2.1'

NE AEEIR RE MEO

IIEZ0 dHE V|E AW 2EEX]| RES MEe & J&LICh

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

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

GPU ¥3EE &

CtE oxet 20| GPU {2 EZ2 IDE X|™8e =& U&LICH

aws omics start-run

--workflow-id workflow id \

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

--name GPUTestRunModel \

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

Alstof CHet ME 7t 7|

CtS3t 20| get-run API2E E7H S 2| IDE ALE5to{ A™ HEHE &g =+~ J&LICh
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aws omics get-run --id run id

O| API 2 4o| 8H2 KA EE Ao 4ENE L{ELICt 758t & Ei= PENDING, STARTING,
RUNNINGZ IL|C}COMPLETED. Al240| @1 AR £21 Amazon S3 HHZloutfile. txt| A& ID F of
cte E00M 2l £33 IS &3S COMPLETEDS U&LICH

EESt get-run APl 242 23 £ 27t Ready2Run & K| 0{F, QI EZ AT HMZ{| 0| MF
MEQ Z2 CHE MF HE T BFEPRIVATER LICH CHE o Aol MH= GPU e O|E{ 7t U A=l
of 27t €2 E[X| 262 wDLO| MHE Z20[E! I EE M-S I8t get-runol CHEt SHS E0diE
L|Ct.

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

23 ZH0] list-runs API 242 Al235tod 2

rin
>
02
lo

aws omics list-runs

EM Adof cial 2 El 2 E 22 HP{H list-run-tasks APIS Al EtL|Ct.

£
e
>
0
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aws omics list-run-tasks --id task ID

Jm

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

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

CtE2 oiLHAE Q| of Lt

"arn": "arn:aws:omics:us-east-1:123456789012:run/1695324",
"creationTime": "2022-08-24T19:53:55.2847",
"resourceDigests": {
"s3://omics-data/broad-references/hg38/v@/Homo_sapiens_assembly38.dict":
"etag:3884c62eb0@e53fa92459ed9bff133ae6",
"s3://omics-data/broad-references/hg38/v0/Homo_sapiens_assembly38.fasta":
"etag:e307d81c605fb91b7720a08f00276842-388",
"s3://omics-data/broad-references/hg38/v@/Homo_sapiens_assembly38.fasta.fai":
"etag:f76371b113734a56cde236bc@372de0a",
"s3://omics-data/intervals/hg38-mjs-whole-chr.500M.intervals":
"etag:27fdd1341246896721ec49a46a575334",
"s3://omics-data/workflow-input-lists/dragen-gvcf-list.txt":
"etag:e22f5aeed®b350a66696d8ffaes53227"
},
"digest":
"sha256:a5baaff84dd54085eb03f78766b0a367e93439486bc3f67de42bb38b93304964"
"engine": "WDL",
"main": "gatk4-basic-joint-genotyping-v2.wdl",
"name": "1@44-gvcfs",
"outputUri": "s3://omics-data/workflow-output",
"parameters": {
"callset_name": "cohort",
"input_gvcf_uris": "s3://omics-data/workflow-input-lists/dragen-gvcf-list.txt",
"interval_list": "s3://omics-data/intervals/hg38-mjs-whole-chr.500M.intervals",
"ref_dict": "s3://omics-data/broad-references/hg38/ve/
Homo_sapiens_assembly38.dict",
"ref_fasta": "s3://omics-data/broad-references/hg38/v0/
Homo_sapiens_assembly38.fasta",

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

’

XFoq AlsH
SH =20
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},

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

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

"status": "COMPLETED",

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

"storageCapacity": 9600,

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

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

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

o

CloudWatch 210 HEIH|O|E{7} Qiomd AlsH of|EFC|O|E{7} AR E| K| SF&LC}.

VPC HE%Z

7t HEE| QB E= ZEI0[S HERIZE Sall 2laLol AMAE & JUEF VPC HELAZE AE
SIS A™E 7Y + U&LICH S AR I HESIZ 222t 74 o|§2 XIGELICH

aws omics start-run \
--workflow-id workflow-id \
--role-arn role-arn \
--output-uri s3://bucket-name/prefix/ \
--networking-mode VPC \
--configuration-name configuration-name \
--region region
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AWS HealthOmics
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StartRun API

F ARN(roleArn).

(oL k=3
==

« MH|A

Amazon S3 | x|L|CtoutputUri.

=
[

P

£ XM¥3s

0

2
24

K

aws omics start-run

--run-id run id \

:1234567892012:role/service-role/

--role-arn arn:aws:iam:
OmicsWorkflow-20221004T164236 \

--output-uri s3://workflow-output-b6f2fcel
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Ml =7 ALE

AM|El Aol B2 HealthOmics rerun =7 & CHR2EE5t10 AFS610{ ™S CHA| A-E = U&
L|Ct. =7 = CloudWatch Logs DHL|HAENM A HEE HAME LIt HealthOmics rerun Tool
GitHub Z|ZX|E2|o|MH =F & CF2EZ E§HL|C} HealthOmics GitHub

CtS MM = rerun =7 E AFE5tE YIS EoiELICEH
aws-healthomics-rerun 9876543

CloudWatchofl 4&0| Q= F<2 CtS oM E31t RAEF SE 2 H&LICH HIEZ7IH ol EXM
otx| pfem @7 HAIX|7H EAIELICH

Original request:
{
"workflowId": "9679729",
"roleArn": "arn:aws:iam::123456789012:role/DemoRole",
"name": "sample_rerun",
"parameters": {
"image": "123456789012.dkr.ecr.us-west-2.amazonaws.com/default:latest",
"filel": "omics://123456789012.storage.us-west-2.amazonaws.com/8647780323/
readSet/6389608538"
},
"outputUri": "s3://workflow-output-bcf2fcbl”
}
StartRun request:
{
"workflowId": "9679729",
"roleArn": "arn:aws:iam::123456789012:role/DemoRole",
"name": "new test",
"parameters": {
"image": "123456789012.dkr.ecr.us-west-2.amazonaws.com/default:latest",
"filel": "omics://123456789012.storage.us-west-2.amazonaws.com/8647780323/
readSet/6389608538"
},
"outputUri": "s3://workflow-output-bcf2fcbl”
}
StartRun response:
{
"arn": "arn:aws:omics:us-west-2:123456789012:run/9171779",
"id": "9171779",
"status": "PENDING",
"tags": {3}
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C

E AM83toqd HiR[e| ZE A& E A AT LICtDeleteRunBatch.
£ Ar&3sto{ HiR| HIEITIOIEE ArA| T LICtDeleteBatch.
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7|82 A M™(defaultRunSetting) - ¥ EZZ ID, IAM &, £33 URI & S S n}t2t0|E{Q} 20|
Hix|e] 2 & A™oM SREl= KIEZ "eto|s U o
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"Version": "2012-10-17",

"Statement":

{

L

"Sid": "AllowBatchOperations",

"Effect":
"Action":
"omics:
"omics:
"omics:
"omics:
"omics:
"omics:
"omics:

1,

"Allow",

[
StartRunBatch",
GetBatch",
ListBatch",
ListRunsInBatch",
CancelRunBatch",
DeleteRunBatch",
DeleteBatch"

"Resource": "arn:aws:omics:*:123456789012

"Sid": "AllowRunCreation",

"Effect":
"Action":

"Allow",
"omics:StartRun",

"Resource": [
"arn:aws:omics:*:123456789012:run/*",
"arn:aws:omics:*:123456789012 :workflow/*",
"arn:aws:omics:*:123456789012:runGroup/*"

"Sid": "AllowListOperations",

"Effect":
"Action":
"omics:
"omics:

]I

"Allow",

[
ListBatch",
ListRunsInBatch"

"Resource": "*"

"Sid": "AllowPassRole",

"Effect":
"Action":

"Resource": "arn:aws:iam::123456789012:ro0le/OmicsRole",

"Allow",
"iam:PassRole",

"Condition": {

:runBatch/*"

"StringEquals": {

"iam:PassedToService":

"omics.amazonaws.com"

X[ Zfedof| CHEr 1AM HEH
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}
}

(® Note
StartRunBatch 0= Hi x| 2|AAQ} A& 3 EZ=2 I A 75 2|AA0| omics:StartRun
CHet 0|& 1B omics:StartRunBatchO| ZR&rL|Ct HiX|7I MB6le{H F Het2 25 &£
o4aHoF &FL|Ct.

Zl 1AM MH|A & roleArn(HealthOmicsH A A S A™dst= O AHE)0l= 7HE StartRun &
E0 SUeH HEto| HErLict XRAMIE LHE2 of CHEF AH|A ©

EH7 XA @ Ef7 7|dF HAM|A Ao

HiX| A2 & 7tX| =ZE0l M E{2E K| LICH

Hi x| Ef 2 (StartRunBatch2 % 2| Ei1) - Hi x| 2|AA 0| M EL|CH Ef 7|8 M| A K[0{(TBAC)=
Hi x| Ef 2 0i CHaH 25| HEELICH.

- A& B} (runTags defaultRunSetting & A& runTags) - 7HE A 2[4 A0 MSELICH
O[2HEr E{a & metd|E{et SYE @M =2 72 A&t ERHE L

EiZ 7|8k M A KMo HME AL 5= B IAM HAoi| 2AFt aws:RequestTag &

Cte S22 ALK Hi x| 2 MRS dEE = UE T 5{8StRITHE AH835tod 2lAA0 BT E XY
= W2 HEELICH environment=production
{

"Version": "2012-10-17",
"Statement": [
{
"Sid": "AllowBatchAndRunCreation",
"Effect": "Allow",
"Action": [
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"omics:StartRunBatch",
"omics:StartRun"

1,
"Resource": "*"
},
{
"Sid": "AllowTaggingNonProd",
"Effect": "Allow",
"Action": "omics:TagResource",
"Resource": "*",
"Condition": {
"StringEquals": {
"aws:RequestTag/environment": ["dev", "test"]
}
}
.
{
"Sid": "DenyProductionTags",
"Effect": "Deny",
"Action": "omics:TagResource",
"Resource": "*",
"Condition": {
"StringEquals": {
"aws:RequestTag/environment": "production"
}
}
}
]
}
ol HME AB3HE B

« tags: {"environment": "dev"} HiX|0IM - SHEZE
« tags: {"environment": "production"} HiX|0IAM - 7HE E(403)

« runTags: {"environment": "production"}2|defaultRunSetting - H|S7|4 M4 &
74 ARl cial HRE

AlZSE2]: 3 B R| ME

CHS dlAoME F ol deoz FEE 52 HiR|E MEstn, T & #lstn, 2N E dE

ot= WHS oFLHELICH
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AWS HealthOmics
1EHA!: i R| A
aws omics start-run-batch \
--batch-name "my-first-batch" \
--default-run-setting '{
"workflowId": "1234567",
"roleArn": "arn:aws:iam::123456789012:role/OmicsRole",
"outputUri": "s3://my-bucket/output/",

"storageType": "DYNAMIC",

parameters": {"referenceUri": "s3://my-bucket/reference.fasta"}

L

'\
--batch-run-settings '{
"inlineSettings":
{
"runSettingId": "sample-A",
parameters": {"inputUri": "s3://my-bucket/sampleA.fastq"}

.

{
"runSettingId": "sample-B",

parameters": {"inputUri": "s3://my-bucket/sampleB.fastq"}

ot= HiX| IDE EFEtErLict

}l
SH2 ZE FL Yo A
{
"id": "7123456",
"arn": "arn:aws:omics:us-west-2:123456789012:runBatch/7123456"
"status": "CREATING"
Rl
us TE TIE o
sob Mg

(=]
SH
S

2CHA: B X[ 7
aws omics get-batch --batch-id 7123456

- CREATING —» PENDING —» SUBMITTING — INPROGRESSO{AM stat
8FLIC}FPROCESSED. submissionSummaryes H3Xo 2 XMEE A

runSummary E0{&LIC}
HE

SEHA: 7HE A
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aws omics list-runs-in-batch --batch-id 7123456

Zt =2 runSettingId (0: sample-A)E HealthOmicsOil A A5t Dl E runIdst2 2 ZOtE

-1 O —
Ozt ME R ChA| ZEE 4 UaLICh

aws omics list-runs-in-batch --batch-id 7123456 --submission-status FAILED

AE MESHK| 28t d? EME TlEsubmissionFailureMessageste Ol E=20| &&=

ol

submissionFailureReason 27} SErof Z&HELIC}H
Hi x| AI%H A=

StartRunBatchE Al235t0{ B @O =2 ofp{ S NMEELICH 2™
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rr
_ITI_
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Hel
ook
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r
_ITI_

- defaultRunSetting - Hix|2| 2 E Aol CHEt S 7 F&E/ULICEH
« batchRunSettings - 7i¥ & FHo = CtF & stLEE NS ELICH
« inlineSettings - 2 270 &Y A3 El= =[Ci 100712 AH T+ HHLE LY.

s3UriSettings - A& F40| Z& E JSON ItLZ 7I2|7|= Amazon S3 URIILICH 100E| 7t
HiE MEo| U= eixlof Z23tH £/CH 100,0002| A&g K| EHLICH

« batchName - AIE 0| &1 = U&= HiX|Q| MEIX O|& lL|C}.
« requestlId- 55 HiX| MES YX[57] /T HEL EELICE.
L

* tags - HiX| 2lAA K&l @1Z4E Ef 2 ¢

ro

2|

o

Y T EE AESH0 2 HiR| M E
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128 270 &Y AdE 7 P E MBEELICtinlineSettings. Z4 &S0z I )
Z]oqoF g L|CtrunSettingId(& ). runSettingIldE ZAIE 435 HAEtA|7|= 7IQLICEH
™ ListRunsInBatchZt &= 0| HealthOmics A runId % runSettingIdoi OH&E &L
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{
"batchName": "genomics-cohort-analysis",
"requestId": "alb2c3d4-e5f6-7890-abcd-ef1234567890",
"tags": {
"project": "genomics-study",
"environment": "production"
3,

"defaultRunSetting": {
"workflowId": "1234567",
"roleArn": "arn:aws:iam::123456789012:role/OmicsRole",
"outputUri": "s3://my-bucket/output/",
"parameters": {

"referenceUri": "s3://my-bucket/reference/genome.fasta"
1,
"runTags": {
"analysis-type": "germline"
}
1,

"batchRunSettings": {
"inlineSettings": [

{
"runSettingId": "sample-001",
"name": "Sample-001-Analysis",
"parameters": {
"inputUri": "s3://my-bucket/input/sample-001.fastq",
"sampleName": "sample-001"
I
"runTags": {
"patient-id": "patient@@l"
}
I
{
"runSettingId": "sample-002",
"name": "Sample-002-Analysis",
"outputUri": "s3://my-bucket/output/special/",
"parameters": {
"inputUri": "s3://my-bucket/input/sample-002.fastq",
"sampleName": "sample-002"
I
"runTags": {
"patient-id": "patient002"
}
}
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CLI

aws omics start-run-batch \
--batch-name "genomics-cohort-analysis" \
--request-id "alb2c3d4-e5f6-7890-abcd-ef1234567890" \
--default-run-setting '{
"workflowId": "1234567",
"roleArn": "arn:aws:iam::123456789012:r0le/OmicsRole",
"outputUri": "s3://my-bucket/output/",
"storageType": "DYNAMIC",
"parameters": {"referenceUri": "s3://my-bucket/reference.fasta"}
'\
--batch-run-settings '{
"inlineSettings": [

{

"runSettingId": "sample-001",

"name": "Run-001",

"parameters": {"inputUri": "s3://my-bucket/inputl.fastq"}
1,
{

"runSettingId": "sample-002",

"name": "Run-002",

"parameters": {"inputUri": "s3://my-bucket/input2.fastq"}
}

]
} 1

S30i|lM Al 7 & ALEstod CHER HiX| ME
A20[1002|§ Z1tot= HiRIC| B2 A™ FdE Amazon S32| JSO

N
URIE M3 & LICts3UriSettings. JSON Itol= 22t TR0t Qs A8 A ZHA| Hido| &
|00k & LICtrunSettingId. T2 Z|CH 100,0007HS] &= Z & = U&LICH

S3 It A2 inlineSettings Hi¥E D S UgLCt.
[
{
"runSettingId": "sample-001",
HH&| &18 A|=F
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"name": "Sample-001-Analysis",
"parameters": {
"inputUri": "s3://my-bucket/input/sample-001.fastq",

"sampleName": "sample-001"
}
I
{
"runSettingId": "sample-002",
"name": "Sample-002-Analysis",
"parameters": {
"inputUri": "s3://my-bucket/input/sample-002.fastq",
"sampleName": "sample-002"
}
}
]
APl 23
{
"defaultRunSetting": {
"workflowId": "1234567",
"roleArn": "arn:aws:iam::123456789012:role/OmicsRole",
"outputUri": "s3://my-bucket/output/",
"parameters": {
"referenceUri": "s3://my-bucket/reference/genome.fasta"
}
I
"batchRunSettings": {
"s3UriSettings": "s3://my-bucket/configs/run-configs.json"
}
}
CLI

aws omics start-run-batch \

--default-run-setting '{
"workflowId": "1234567",
"roleArn": "arn:aws:iam::123456789012:role/OmicsRole",
"outputUri": "s3://my-bucket/output/",
"parameters": {"referenceUri": "s3://my-bucket/reference.fasta"}

A\

--batch-run-settings '{"s3UriSettings": "s3://my-bucket/configs/run-configs

.json"}'
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/A Important
ol XIHE 1AM MH|A 2dgtof=0f X|HE Amazon S3 Z4&i[of C
roleArn 24010k & L|Cts3UriSettings. HealthOmicsE &7
dof CHEt HMAE AE St D ntUe| ETagE 7ISELICH ME F m 0|

2| Soil Bfx|7F Al EhL|ch.

Bt 217 HM|A HEHO|
AP| 3= &0 Amazon S3 1}
ol +-EEM HIS 7| &

Ct
=

0lo

kO

20| 955t HiR| IDQF X7| &fEfTt HFEHEILICH

"id": "7123456",
"arn": "arn:aws:omics:us-west-2:123456789012:runBatch/7123456",

"status": "CREATING",
"uuid": "96c57683-74bf-9d6d-ae7e-f09b097dbl4a",
"tags": {

"project": "genomics-study",

"environment": "production"

S7| dBol MufstH©ol: ¥ ZE I EZ ID E= HMAE == 9= Amazon S3 URI) APIE A 0|
1

K& 57| Fof
ntet0e &=

A= StartRun HE2 HiX| SE 0B HE &= HET} Lo U&LICH

CIS ol AE MAE £+~ ¢
MA ZE MHELS StartRun APl & X E & ESHMIL
Field Hi x| =& (defaultRu AT 7 7t5(inlineSet
nSetting ) tings )
workflowId of| ot
workflowType of ot
workflowVersionName of| ol
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Field

workflowOwnerId
roleArn
storageCapacity
storageType
runGroupId
logLevel
cacheBehavior
cacheld
retentionMode
networkingMode
configurationName
name

outputUri
parameters
priority
runTags

outputBucketOwnerId

Hi x| & (defaultRu

nSetting )
of
of
of
of
of
of
of
o
of
of
of
of
of
o
of
of

of

Al™E 714 7t S(inlineSet

tings )
ot
oL
ot
ot
oL
ot
oL
oL
ot
ot
oL

off
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® Note
runld (i MA-O| Z) EHE=of Cift o 2 X[ K| &f&L|CtStartRunBatch.
ZHHiR| ME2 4 M ™S MM 28 £ AELIChrunId. 7He A3 RHA|

= | —
T HealthOmicsOl| M A=l CiA| A= EE AESEAIR.

utetole EE

O| mt2t0|E{defaultRunSetting=0l M3 E MY Tt2t0|E{Q} HEinlineSettingsk|7Lt S3
URIE Sdll SEHELCt 7171 Axle 49 A

of:

AA ut2to|E

defaultRunSetting {"referenceUri": "s3://bucket/
ref.fasta", "version": "v1"}

inlineSettings &= {"inputUri": "s3://bucket/sampl
e.fastq", "version": "v2"}

Het=l A1t {"referenceUri": "s3://bucket/

ref.fasta", "inputUri": "s3://buc
ket/sample.fastq", "version":
|IV2|I}

SUst W SEo|ol MBELICtrunTags. A™8HE 7o xX|HE Efa=0M S 712 EfE RN
MoldefaultRunSetting.runTagsstm M 7|7+ F7HELICH

El2 HHE ol Al:

B Tags
defaultRunSetting.runTags {"project": "cancer-research",
"pipeline-version": "v2.1"}
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A Tags

inlineSettings[].runTags {"patient-id": "patient0@1",
"pipeline-version": "v3.0"}

HehEl Zah(a=o] MSEH) {"project": "cancer-research",
"patient-id": "patient00l",
"pipeline-version": "v3.0"}

@ Note

Hi x| & Ei2(StartRunBatch2 & Al)= HHX| 2lAA RFAl|of 2t M EL|Ct 7HE M™oi 9|5
AS T K| ot&LICH A3 £+F EfO2E defaultRunSetting.runTags & ASMEE S35 A
0{EL|CtrunTags.

StartRunBatch= &8 HEE S7|M2Z HS st 1 HiX| ID gl geﬂgr B S Al grEretL
CICREATING. HiX|S| M2 x2|F &30l met MojEl K2 HIMe R HIS7[HMe2 MEdU

Ct.

HealthOmics @& 2| M| SE52 MME & X 5tMI QHealthOmics AH|A EE 2

Hix|= & M2l Soll oS SEl

i
ofm
%
>
ok
in.
r
[ul

1. CREATING - Hi{x|7} M4 Sl

2. PENDING - HiX| i, 7 A HE 5.

3. SUBMITTING - A3 &=, 7 A- ME &.

4. INPROGRESS - Z& &A™ ME0| A=kl A™o| A~ FLCH.
5. PROCESSED - Z & Al&o| HD|d & Efof| = RR&LICH

/A Important
HiX| & XME=2 Y StartRun API 51 £ &1t S8t StartRun *E2[F TS S7EH
Ct. CHF 2 Hi X7} XME|=l= S¢ StartRun 2HE EE5HH HIX| MED 2H 3 E0| 25 &
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Ust ST o= FAELICt O|2 lal Hi x| A= 0| Aluft7HLtThrottlingException(%
T Z3h) & StartRun £ 0| MEHE = JU&LICH CancelRun 2! o= S 6tH M EELCH.
DeleteRun O|24&t & & 2F2 DeleteRunBatch 22t CancelRunBatch 2/2F X 2|2 SEZHF S 3
o3|}

Hix| T A2 ZLIEE

HiX| & EH 7tX27]

GetBatchE AIE35t04 HiR[2| T A Ef L XME Tl A& S HMFLICH
aws omics get-batch --batch-id 7123456
SEol= ol =& ELct
 status - ™Al x| A EfLICE
« submissionSummary - A[ZF F|4A Gl AFX| 2Fdol| CHEF M3 L At ME +=lL|Ct
. 7

7|- AIoH AI-E_HOl )\I§D 20 |__||:|. 7|.

St
|_

runSummary -

Zf: PENDING, , STARTING, RUNNING,

STOPPING, COMPLETEDDELETED, CANCELLEDEE= FAILED

- =H F7| O|HEQ| E}UAEHT . creationTime, submittedTime, processedTime,
failedTime.
S oA
{
"id": "7123456",
"arn": "arn:aws:omics:us-west-2:123456789012:runBatch/7123456",
"uuid": "96c¢57683-74bf-9d6d-ae7e-f0@9b097dbl4a",
"name": "genomics-cohort-analysis",
"status": "INPROGRESS",
"totalRuns": 96,
"defaultRunSetting": {
"workflowId": "1234567",
"roleArn": "arn:aws:iam::123456789012:role/OmicsRole",
"outputUri": "s3://my-bucket/output/"
},

"submissionSummary": {

"successfulStartSubmissionCount": 94,

HiX| T & ZLEE
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"failedStartSubmissionCount": 2,
"pendingStartSubmissionCount": @

},

"runSummazry": {
"pendingRunCount": 10,
"startingRunCount": 5,
"runningRunCount": 50,
"stoppingRunCount": @,
"completedRunCount": 29,
"failedRunCount": 0,
"cancelledRunCount": 0,
"deletedRunCount": @

},

"creationTime": "2025-03-15T10:00:00Z",

"submittedTime": "2025-03-15T10:05:00Z",

"tagS": {
"project": "genomics-study"
}
}
(® Note
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ListRunsinBatch& AI235l04 Hi x| LH2| 7HEd AlglHoi| CHEE M HE
ElL|cH

mlm
o
=
o

LICt. Z10tE H ol x| of &

aws omics list-runs-in-batch --batch-id 7123456

CHe 22| THEHOIE 5 SHLHE AFSSH04 ZIHE TEIYE 4 YBLICH 55T shikol TEZ XIMEL
=

ZiH AN
submissionStatus ME HEHE 7|22 2 EHE{ZR!: SUCCESS,

FAILED, CANCEL_SUCCESS , CANCEL_FA
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r
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e L=

ILED ,DELETE_SUCCESS == DELETE_FA

ILED .
runSettingId S A A Dol CiEt AllS gLt
runld S A™ IDo| CHEr M-S FAAELct

of: Aluligt ME LI
aws omics list-runs-in-batch --batch-id 7123456 --submission-status FAILED

Zt A1tof= ctZo| ZeELc

« runSettingId- A& FMof Cis n2Ho| MSEH AERLICEH
« runld - HealthOmicsOi| A A A5t Al AlEXIQLICHAIZE ol AlTist B2 H|of UD).
« runArn - A¥O| M| ARNRILICE

« submissionStatus - A& Z1(SUCCESS, FAILED, CANCEL_SUCCESS,
CANCEL_FAILEDDELETE_SUCCESS, B== DELETE_FAILED).

« submissionFailureReason %! submissionFailureMessage - M&0{ Amst 22 ME HE
olL|ct
= .

(® Note

runSettingIde A& FHHM XS 14 x|

[ s LICH runIde 83Xz ME
eF & & El HealthOmics ‘e AER L[t XME 0

AR
| A5t runId7t Hlo{ &LICE.

Hi x| LI
ListBatchE At&3to] HlH el B E HiX| 2|laAE AMEL|CH Aot o o|X| oHAELICH

aws omics list-batch

CtS 72l Tet0|eHE AL8stod 20 E EEZEE + A&t
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ZH ME

status HiX| &4 EfE 7|ZEo 2 EHE{ZELIC
name HiX| O|§ 2 7|E2 2 T FLCH
runGroupId A™d IE IDE 7IESE EEEFLICH

HiX| RbAI7F ATiRiE S ol0lgfLIch Ao] =[x & LIChEE A 7ol o
I

Mo HEF failureReason MO|A|X| o] YSgok|
SELH M LF "Hix|0fl 1000013| Al&O| UX| FHE +=™Hst1 M HIXIE A|
gt 1000003| Algo| Z/CHL] ghLICH olg{E L F = RHA

| &
Ct", "o & E|l= 5070 1REr T8 = igLich
runSettinglds7t 24 X2+ 497K 7}
URELICH, "A=— 0l A

A2 E JSON 4l

S3 7 HEE “0i| 4 s3UriConfigs etag: ME % s3 mtd2 +=-s5tx| ot
“abc123”0| K| Bt: “def456” 0| AL, A THUZ CHA| A&
A& LICH s3UriConfigs = gt

StartRunBatchE £ &8t & B4
Az|R&L|ct”

UAIHQ! M|~ OF MulA0| YAIRQl @B 7} 8 S U WX CHAl RIS
MBALICH XIS CHAl AIE 5104 RHAIE BLICH TS
gich

>

st Al &Mzl 7% latest 194
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_,_
I

Mo HEF failureReason O|A|X| o] 5|

MrequestId o SUSHE A
Sgtict

of: 4822 QIgh Hix| Auf

aws omics get-batch --batch-id 7123456

{
"id": "7123456",
"arn": "arn:aws:omics:us-west-2:123456789012:runBatch/7123456",
"status": "FAILED",
"failureReason": "Batch has 100001 runs but 100000 runs is the max."
"failedTime": "2025-03-15T10:01:00Z"

}

AlSH

A & M= v x| XEA7F HEFK|2HAEHE INPROGRESS =& PROCESSED) 7Hd Al&io| M&E
IIX| et A =2 o0l ct ix|l= ChE M-S AL XMelguch & ¢Hm Ao Al SX|Z|X| et&L ot

E M1{ZEL|CtsubmissionSummary.failedStartSubmissionCount. O] 20| 0ECI 3™ A&
Soi &2 Aol Huist ZL|ct

aws omics list-runs-in-batch --batch-id 7123456 --submission-status FAILED

Al

Zt
A

oo

= oi

rot
rr

ChSol et gLt

« runSettingId- AUist A= FMLICE

=
« submissionFailureReason- 2F BFQIL|C}.
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3. A& Amj o|&

CH= Eolle 7HY Aol Mol CHsl 7t 8t 2ol LEdE|0] submissionFailureReason Q& L|Ct.

submissionFailureR o|0| MAIEZ 7Hs o048
eason
ValidationException It2t0lE7t 2 E[REL]  OfLIR - T ES =™ELICH

Al
Ct. ol & S04 Th2t0lE7t 43
2 Ho| HRE S3URI B4

=

= Mef = f8tot Lx[st

x| t& Lt
AccessDeniedExcept IAM AMH|A %EOHE He oL - JEg M E UO(o|E
ion 3t BIAA(S3 22 KMS 7],  BL|CH

CloudWatch Logs, ECR 0|0O|
K)ol HMAE = U= HEHO

A& LCt
ResourceNotFoundEx HZE EIAA(HIER, Y ofL - 2|AA IDs FHQIEL
ception I8 = A 7HAN7F EMsE  Cf.
K| 47ALE &M AEf7L OFEL
Ct
ServiceQuotaExceed AMEo| zlcH & A = AYo| =2 E mW7K| ZIct2|
edException CHE Mu|A g2 Eol =3 HL 22 E S7IE &L
&Lct Ct
ConflictException S5 A dY Al 20| S ditdMo = KXo = EQlIF
=5t &do| 2l suct. LICk
ThrottlingException APl &£ MEteZ Q5 @™ MHIAE AHS2 2 MA|Z &L
Of MEtEIA&LCt. Ct A ol RISEH S
Al Hi x| MEE &uct.
RequestTimeoutExce MEl B0l 2" Alztol =otE| MH[AE AHS2E MA[ZE L
ption R[A&LICE Ct 2X7t K|S E|HCHRAE

2 EXE =elgLict
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submissionFailureR o|0| MAIE 7ts o8

eason

InternalServerExce o 7|%| &f2 MH|A 277t MHIAE RAISSE MA|EE

ption A& LICEH LICH A= F0E R[S
™ Supportol| 2|5t &AL
AWS .

(@ Note

HealthOmics ZF &&of CHalH &IA| 2/ (ThrottlingException,
RequestTimeoutException, InternalServerException)E AHS 22 RHA| T &L

Ch A2 I E RHA|Z It ATIE FOIFAILEDEF 2 EA|IELICE RHAZE = Qi 2F
(ValidationException, AccessDeniedException, ResourceNotFoundException)
= MAIE glo| ZA| AujgfLct.

4, MIfE M- CHA| XMZE
M Al Tt 285t M HIRIE ddefLIch SUEHE AHE5tn AIier runSettingId =
Bt defaultRunSetting Z&gfLICH AIfet o= 7|2 M3 MAIZ HFHLIZO| G222 Af HY

d
x|E M EstofF gLct.
HH & | F| 2
CancelRunBatchE& At&35t04 I Sl HiXIE F|AEL|CH FA =
« OF&] not-yet-submitted A0t 27 SQI AHO[ A|ZTE[X| A& B K|
- 0|O] AIZFEl Al#of CHEt CancelRun RS MEELICEH

aws omics cancel-run-batch --batch-id 7123456

/A Important

« F|A £ PENDING, SUBMITTINGEE = INPROGRESS AFEHO| HY x|0i| Bt &= ElL|C}.

o Bt ol B R[S StLtol F|& E= AFA| 2H4Et S ELC

= PN IS EA 7% latest 197
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o FA U2 HALEHO| Qe FEMOE U3 E = UELICE GetBatchE AHE 5104
fa1ledCancelSubmissionCount01|k| successfulCancelSubmissionCount Z&
AEgLICtsubmissionSummary.

Hi x| A= AFA|
DeleteRunBatchE AF& 3504 Hi x| LHS| 7Hd Al&E AFK||ELICE.

aws omics delete-run-batch --batch-id 7123456

/A Important

o2t 1S ElLCt.

>||

« AX|= PROCESSED EE= CANCELLED AFEHO] HY

o Bt Hoi i x|E StLEL| FA & AMA| 2Dt {2 EL|CT.

o MK 22 H|IBAIEO|IH EEMo R d3 e = AU&LICEH GetBatchE A& 5104
failedDeleteSubmissionCountOllAM successfulDeleteSubmissionCount X&
AE g LICtsubmissionSummary.

Hi x| H|EFCI O[E AFx|

r

DeleteBatchE AlE235104 Hi x| 2|AA L 224 HIEFH|OIE{E M HELICH ol=eF T of &eded
CtDeleteRunBatch.

aws omics delete-batch --batch-id 7123456

/A Important
« DeleteBatch 0i| M= Hi%|7} E{O|' & EH(PROCESSED, CANCELLED, &&=
FAILEDRUNS_DELETED)0O{0f &fL|C},

+ DeleteBatch= 70 A2 AMK|5HX| et &LICH AT XN745t24H DeleteRunBatch HAHE
AHZEFLICE
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« Ol DeleteBatch 2t = &|M Hif x| HIELC|O|E{0f| I O|&f HMAE 4~ i&LICt ATKIE HY

A

==
%|CancelRunBatch0| A= GetBatch, DeleteRunBatch, EE £ ListRunsInBatchE 5 &8 4
oAgLiCt.
HA =H

HH %[0l CHEt EventBridge O|HE

HealthOmics= Hi x| &Ef7} 4= mHOlC Amazon EventBridgeZ O|HIEE M&&rL|Ct o|2{st o|Hl
E AI835t0o] I ERE AISEE = UELICH o & E0{ tiR[7F 2 =L Mg m g22 E
HotHLE 2E A™O| 2 E|H CIRAER THo|ZetRIE AIRE = JU&LICt

Hi x| O|HIE = CIE HealthOmics O|HIEQl STt O|HE A & AAE AASEL|CH LEHAel P
X|El2 MME FHE5HM 20l M EventBridge AFHE AWS HealthOmics.

OlHIE M% HE 8

oo

O|HIE O|& ChE 22 39 ELHELCH

rlo

RunBatch & Ef 247 BHXI7F A & EHZ2 EHE(CREATING, ,
PENDING, SUBMITTING , INPROGRES
S , STOPPING, CANCELLED , PROCESSED
FAILED, RUNS_DELETING , RUNS_DELE
TED )

OIHE M e T

HiX| O|HIE o] detail Z{&|ol= CtS =7t T ELICH

Field 73 a9

omicsVersion XA O|HIE AZ|OF ™ (ZRH
1.0.0).

arn =AtSE HH %] ARNILICH.

batchId 2R HH x| AR} L|CF

status =AY M B x| AEHRIL(CH
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A4 04

0%

Field

=0

= O
uuid =AY HH x| UUIDILICE.
batchName = AL HiX| O|& (M3 & E<).
totalRuns EA Hix|o| & AR 4=lL|Ct.
failureReason =Xt Al O| (M EH7I 2 B0 Bt
E AEIFAILED).
failureMessage E2XY Mg Al HAIX|(A&EZF el 4
0|8t E AIEFAILED).
successfulStartSub EA HM3Ho2 MEE Ad +=¢l
missionCount L|Ct.
failedStartSubmiss 2 MEof Aloligt Al™ =L|Ct
ionCount
pendingStartSubmis EAS o2 NM& EF 50 Ad =&
sionCount L|C}.
pendingRunCount =AY 257 3¢l defo A =L
Ct
startingRunCount =AY AlEtste ™ =Lt
runningRunCount =AM SRl A S Al =it
stoppingRunCount =Xt SX| &5 A =Lct
completedRunCount =AE 2t2E A =t
failedRunCount =X Alnlieh A =
cancelledRunCount 2XY FAE AR =Lt
deletedRunCount BRI MM E A" =l ct
workflowId EAtA T EZ AEXQILICH

Hii x|0i| CHEF EventBridge O|HIE H{7 latest 200



AWS HealthOmics Add a permission2|

A4 04

=0
0%

Field

= O

workflowArn =AY T ZZ ARNYLICEH

workflowVersionAzrn =AY HIEZE H™ ARNGHE S
740
aF).

workflowOwnerId 2XY KIEZ ARX AL ID(ESH
HIAEEE).

runCache =AY A% FHA| ARN(GHE St 4
o
2.

runCacheBehavior =AY Al FHA| SEEHD 5t 4
o
).

O|HIE of x|

of: HiX| 2t O[HE

"version": "Q",
"id": "alb2c3d4-5678-90ab-cdef-examplel1111",
"detail-type": "RunBatch Status Change",
"source": "aws.omics",
"account": "123456789012",
"time": "2025-03-15T12:30:00Z",
"region": "us-west-2",
"resources": [
"arn:aws:omics:us-west-2:123456789012:runBatch/7123456"
1,
"detail": {
"omicsVersion": "1.0.0",
"arn": "arn:aws:omics:us-west-2:123456789012:runBatch/7123456",
"batchId": "7123456",
"status": "PROCESSED",
"uuid": "96¢c57683-74bf-9d6d-ae7e-f0@9b097dbl4a",
"batchName": "genomics-cohort-analysis",
"totalRuns": "96",
"successfulStartSubmissionCount": "94",
"failedStartSubmissionCount™: "2",
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"pendingStartSubmissionCount": "0@",
"completedRunCount": "90@",
"failedRunCount": "4",
"cancelledRunCount": "Q",
"workflowId": "1234567"

of: HiR| Ao o[HE

"version": "Q",
"id": "alb2c3d4-5678-90ab-cdef-example22222",
"detail-type": "RunBatch Status Change",
"source": "aws.omics",
"account": "123456789012",
"time": "2025-03-15T10:01:002",
"region": "us-west-2",
"resources": [
"arn:aws:omics:us-west-2:123456789012:runBatch/7123456"
1,
"detail": {
"omicsVersion": "1.0.0",
"arn": "arn:aws:omics:us-west-2:123456789012:runBatch/7123456",
"batchId": "7123456",
"status": "FAILED",
"failureReason": "VALIDATION_EXCEPTION",
"failureMessage": "Expected 100 unique runSettingIds but there were 99"

of: Hi x| 2t 2 & 2|8t EventBridge T+ =!

HiXI7F EHO'E &Ejoll =& st ChHE Oo|HIE miE o] UR[ELICH

{
"source": ["aws.omics"],
"detail-type": ["RunBatch Status Change"],
"detail": {
"status": ["PROCESSED", "FAILED", "CANCELLED"]
}
}

Hii x|0i| CHEF EventBridge O|HIE H{7 latest 202



AWS HealthOmics Add a permission2|

Mt Abe & o A

s ST AMEIF HEEHE - HiX| HU2 VH AP EEF L SUS AHY EEFS SFERLULCLE
StartRun MH|A &2 S StartRunBatch AFE & LICH CancelRun
H|5t I DeleteRune= &2 &2 DeleteRunBatch 2H[ &L
= A NME Aozt g = A&LIch
X

r|r
0o
0 o
@ 0

stH2FS CancelRunBatch £
LML= S2tod= 70
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ﬁ
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A% APISE &3/ 0

_

- MTXMKME - tix|o A2 MeIF ST Mot MEMHo=E H|S7|He 2 MEELIC

« H|AI =] - StartRunBatch, 2! CancelRunBatche= 25 22X 2 4 Z & DeleteRunBatch
UELICH S NE QA2 &2l5t0d A7 HE A S AlSEgL(Ct

- 2|F LY -of MY MEf = MA MY MENECH X|YE GetBatch &= U &LICH HiX| 710l =& 5t
™ %[E 7H=7t H=ELICHPROCESSED.

- 58 3&Y Y ZH - ListRunsInBatch= APl 2 &Y L] EE{TF ListBatch K| LICt

« MA™M2 X|HEK]| & F - runId (RHA™) E==0M X[RE[X| of&LICtStartRunBatch. Zt HiX| |
E2 T4 M A-S HMHELICH

« Ready2Run &2 E£= - Hix| A& 2 Ready2Run ¥ I E 20X X|HEIX| ef&LCt.

- QEtel M M8t - @22l FM(inlineSettings)2 Z|CH 100702 52 X[HErLICH f £ HiX|
O| AR E A8%&LICks3UriSettings. O| Mgt2 =&E £ giaLich.

« S3 T I -S3 T o2 A& A7 A2 JSON HiEolo{oF gfL|Ct Z|CH oY 3 7|= 6GB
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=
ol z/c A& AlZhE ZF 1ot

. AT EIC) A AIZHE) - 2 ARl 2|TH AlZ(R) LI
Mol RS2 MnEtLIc
+ D) S Al A - SA| AE 4 Qe F0 Y S
5. (M= AN A% TEoll 2I0h 50742l EH1E F7HE 4 aLict
6. A¥IE MuS Mzt

CLIE Ar&Esto] el O 5 4

A OES H5t2{™ create-run-group APl 242 AH&5t0{ Bt A IS H-FL

I-'-PTestRunGroup CHS ol Mloi A= ZICH 20CPUs, 10GPUs, 57112 A& 31 6002 2| =|CH A& 7|7t
= MEEFL|C)

=oO0oHd

aws omics create-run-group --name TestRunGroup \
--max-cpus 20 \

--max-gpus 10 \

--max-duration 600 \

--max-runs 5

O| APl 2t o SE o= Mz d-E| ID7F Z & ELICIRunGroup.

{
"arn": "arn:aws:omics:us-west-2:12345678901:runGroup/2839621",
"id": "2839621",
"tags": {}
}
A D50l cHst F7H HEE op{™ ChE o|MQF Z 0| get-run-group API 2F 41t &7HO| IDE AHS
%I-L||:|.
=

aws omics get-run-group --id run group id

SHol= 4™ I8l et Mgt M-t T E ef27 ZFELCH
{
"arn": "arn:aws:omics:us-west-2:776893852117:runGroup/2839621",
"id": "2839621",
CLIE A83o] A% 18 M4 HHT latest 205
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"name": "TestRunGroup",

"maxCpus": 20,

"maxRuns": 5,

"maxDuration": 600,

"creationTime": "2024-06-12T15:35:39.191730+00:00",
"tags": {},

"maxGpus": 10

list-run-group API 242 AI85t0{ MYEEI B E A IEE 2 = U&LICH

aws omics list-run-groups

rH
>

= Ar85tod A O & AA

0%
N
T
ffo
1

AEi7F PENDING, STARTINGRUNNING, &= ! A& D51 o128 E M-l gle B¢ A
Mg + AU&LICISTOPPING.

A I8 AXstedH ohg BAE mELICH

1. HealthOmics 2 LC}
2. Lot @R 2z HM E ™S PLICH 35 A#e MEHEhLCH
O A Ho|X[oM AMAE M- OS2 MEISHDT xx0|M AKX E MENEFLICH

CLIE AF835to A&l T& AFK|

& EH7} PENDING, STARTINGRUNNING, == Q! Al D &1 A& A™o| gls B A 058 &
Mg = U&LICISTOPPING.

CtZ oAM= AWS CLI & AF85to Al O &2 AAete 22 EoiELICt 822 2X| 28U
Ct. oM E A™SIEdHE A AstE2d= A™> 2&E 2| IDrun group idZE HiELICH

aws omics delete-run-group --id run group id

HealthOmics A8iS e & A

AWS HealthOmics = Eerol | 213 Z20] CHEH 72t Sl S35 FHAS K|HELICH 55 744
2 Ao AZRE F AZEI YT EZE MU0 EE MEFLICH £ A2 2t E292 CHA| A4t

Z&2 A8dto] A" 18 oA HHT latest 206
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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-d0d1-e230-d599-10f1539f4a32/workdir/call-
TxtFileCopyTask/5w6tn5feyga7noasjuecdeoqpkltrfo3/wxz2fuddlobhc4uh5s2lreaayczduxdm",
"files": [
{
"name": "output_txt_file",
"path": "out/output_txt_file/outfile.txt",

"etag": "ajdhyg9736b9654673b9fbb486753bc8"

15
"nextflowContext": {3},

"otherOutputs": {3},
"version": 2,
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aws omics create-run-cache \
--name "workflow 123 run cache" \
--description "my run cache" \
--cache-s3-location "s3://amzn-s3-demo-bucket" \
--cache-behavior "CACHE_ALWAYS" \
--cache-bucket-owner-id "111122223333"
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update-run-cache CLI & E At&5t0{ A& FHA|E UO|O|EELICEH

aws omics update-run-cache \
--name "workflow 123 run cache" \
--id "workflow id" \
--description "my run cache" \
--cache-behavior "CACHE_ALWAYS"
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aws omics delete-run-cache \
--id "my cache id"
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aws omics start-run \

--cache-id "xxxxxx" \
--cache-behavior CACHE_ALWAYS
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aws omics get-run --id 1234567
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list-run-tasks CLI HEE A& sto{ A&l Al ZHA[E! ZF 20| FHA| TIO|E] I %|E L& LICt.

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

CloudWatch LogsE At&35t0{ &3t A FX

HealthOmics= /aws/omics/WorkflowLog CloudWatch 21 &0 FHA| & & 238 H-d&LCt
A& 7§ AlOFCH runCache/<cache_id>/<cache_uuid> 21 AE 20| Q& LI}

Szt e E A8ste Al B2 HealthOmics= CHE OHIE 0l CHEF CloudWatch Logs & 52 d4d
gfuck.

- Al &= 44 (CACHE_ENTRY_CREATED)

« FHA| &= LX|(CACHE_HIT)

« Al &= Lx|SHX| 2f S(CACHE_MISS)

olc{et 210 CHh AtMEF LI 2 Mg FESHM 2 CloudWatchl| 2171

/aws/omics/WorkflowLog 231 I &0 M Ct= CloudWatch Insights #2|& At&35t040| FHA[0d| CH

s AT Al MF 48 HHEELICH

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

parse "run: *," as run

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

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

filter logMessage like 'CACHE_ENTRY_CREATED'
parse "run: *," as run

stats count(*) as cacheEntries by run
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Create-share APl XU E AlE5l04 I3 2= SFE YEEHLICH 2 A 5%t T EZ AWS
AHE of HMAEY = e ALSAEe] Lict

aws omics create-share \
--resource-arn "arn:aws:omics:us-west-2:555555555555 :workflow/123456" \
--principal-subscriber "123456789012" \
--name "my_Share-123"

M0l M4BT BRID U MEf7t EEHE ST W HICH
{

"shareId": "495c21bedc889d07d0ab69d710a6841e-dd75ab7ala9c384fa848b5bd8e5a7e0a",
"name": "my_Share-123",

"status": "PENDING"

}
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1. HealthOmics 2£& L|C}.
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get-workflowE At&35t01 37 KT EE S| ARNS HMFLICtH

aws omics get-workflow --id 1234567 \
--workflow-owner-id 55555555555

QITEZE AHE | FTEZ ARKXO AWS AXME IDQ 28 T EZZ 2| ARNS A ZEFLct.

aws omics start-run --id 1234567 --workflow-owner-id 55555555555 \
--role-arn arn:aws:iam::1234567892012:role/service-role/OmicsWorkflow-20221004T164236 \
--name ArchiveTest --retention-mode REMOVE
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ATHAH 8 2lAaa MY

VPC HELZ MXE XOo|st= HealthOmics 743 BIAA S MAISHL|CH

aws omics create-configuration \
--name my-vpc-config \
--description "VPC configuration for genomics workflows" \
--run-configurations '{

"vpcConfig": {
"securityGrouplIds": ["sg-0123456789abcdef0"],

"subnetIds": [
"subnet-0alb2c3d4e5f6g7h8",
"subnet-1a2b3c4d5e6f7g8h9"

}
A

--region us-west-2

HES3 2|AA7 Z2H|X{LE|H FA0|0flA CREATING ACTIVE AENZ MEH=EIL|C} 0] 2fde |
CH 152 0| A =E/L|Ct.

S5EtH: VPC HELKZSZE T EZEZ AY AlF

T&0[7t E|H VPC HEXHZ 0| EdstE HEjoM K2 E2 S ACTIVEA|ZFELICE.

aws omics start-run \
--workflow-id 1234567 \
--role-arn arn:aws:iam::123456789012:ro0le/OmicsWorkflowRole \
--output-uri s3://my-bucket/outputs/ \
--networking-mode VPC \
--configuration-name my-vpc-config \
--region us-west-2
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HealthOmics= VPCO|| Et23x HE 2|3 QIE{H 0| A(ENIs)& Z2H|XM'E5t04 HERF ol Al™—ES Q
ZLICH AWS HZHofl S28 ENI & 0| J=X| =lFLch(Z|& & x: 2T 5,000ENIs).

HealthOmicsOl| A 44448t ENIsO|E CHS Ef 27} K| ElL|CT.

"TagSet": [

{
"Key": "Service",
"Value": "HealthOmics"

},

{
"Key": "eniType",
"Value": "CUSTOMER"

}
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: AWSServiceRoleForHealthOmics
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M. AWSHealthOmicsServicelLinkedRolePolicy

x

F Z=A|: omics.amazonaws.com

RO{El

MH|A 9473 odst2 VPCO|M HIER3 QIE{H0|AE &2l £ = CI23F 22 Amazon EC2 M8t
£ HealthOmics0l| £ 04 L|C}.

"Version": "2012-10-17",
"Statement": [
{
"Sid": "AllowEC2DescribeActions",
"Effect": "Allow",
"Action": [
"ec2:DescribeSubnets",
"ec2:DescribeTags",
ec2:DescribeSecurityGroups",
"ec2:DescribeSecurityGroupRules",
ec2:DescribeVpcs",
"ec2:DescribeNetworkInterfaces",
"ec2:DescribeAvailabilityZones"
1,

"Resource": "*"
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{

"Sid": "AllowVpcGetActions",

"Effect": "Allow",

"Action": [
"ec2:GetSecurityGroupsForVpc"

]I

"Resource": "arn:aws:ec2:*:*:vpc/*"

"Sid": "AllowCreateNetworkInterfaceWithTag",
"Effect": "Allow",
"Action": "ec2:CreateNetworkInterface",
"Resource": "arn:aws:ec2:*:*:network-interface/*",
"Condition": {
"StringEquals": {
"aws:RequestTag/Service": "HealthOmics"

"Sid": "AllowCreateNetworkInterfaceSubnetSecurityGroup",

"Effect": "Allow",

"Action": "ec2:CreateNetworkInterface",

"Resource": [
"arn:aws:ec2:*:*:subnet/*",
"arn:aws:ec2:*:*:security-group/*"

"Sid": "AllowCreateTags",
"Effect": "Allow",
"Action": "ec2:CreateTags",
"Resource": "arn:aws:ec2:*:*:network-interface/*",
"Condition": {
"StringEquals": {
"ec2:CreateAction": "CreateNetworkInterface"

"Sid": "AllowDeleteNetworkInterface",
"Effect": "Allow",
"Action": "ec2:DeleteNetworkInterface",
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"Resource": "arn:aws:ec2:*:*:network-interface/*",
"Condition": {
"StringEquals": {

"aws:ResourceTag/Service": "HealthOmics"
}
}
},
{
"Sid": "AllowAssignUnassignPrivateIpAddresses",
"Effect": "Allow",
"Action": [
"ec2:AssignPrivateIpAddresses",
"ec2:UnassignPrivateIpAddresses"”
1,
"Resource": "arn:aws:ec2:*:*:network-interface/*",
"Condition": {
"StringEquals": {
"aws:ResourceTag/Service": "HealthOmics"
}
}
}

MH|A ¢4 &2 CreateConfiguration APIE AFE5H01 & Himll VPC 7182 HMHE M RS2
2 MYELICH ChE23 22 1AM HEto| Jo{oF g LCt

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

{
"Effect": "Allow",
"Action": "iam:CreateServicelLinkedRole",
"Resource": "arn:aws:iam::*:role/aws-service-role/omics.amazonaws.com/

AWSServiceRoleForHealthOmics",
"Condition": {
"StringEquals": {
"iam:AWSServiceName": "omics.amazonaws.com"
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aws iam delete-service-linked-role \
--role-name AWSServiceRoleForHealthOmics
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« Amazon VPCE Sdll AI2E £ /= Amazon RDS 2AE] EE& BIO|MA MH{QF Z4 e CHE AH™
o| B|AAQILICE.

- HIAEZE AY Y 2|AA AH Yol CHEF Kb FHAULICE 2lAA HHE AEE HEto| e B8 &
RIE AL Xto A 2 2ol5to] s HE2 EHISHM L.
* HealthOmics YT ZZ A&}t 24Z4% VPC(L! Amazon VPC ElAA X|#)E MM 1 HOo|EE

A | — S
T 9/!: :'Ll_'|°|_|'.

« HealthOmics L4 B|AAE MAdst & ol= M5t

=
. Blas AKO| VPC Lloj 1S $2HE 4 U B

- 2l&29| VPCE X[ 5t= Amazon VPC ElAAQ| TS AUL0|EE = = HEh
* HealthOmics HIEZE H™AE AZE = U= TE

2|3 Z 2 0| H&0of Amazon VPC AiAd
HealthOmics Y3 Z 29| H &0l Amazon VPC, MEUY! BIRE Ho|E8 4l 2ot 22 AMAsHL|Ct

g

—

L

F&£2 A235t0{ VPC, MEU! 4l J|El VPC ElAAE MAMEIE

—

https://console.aws.amazon.com/vpc/0ll A Amazon VPC &2 JL|Ct.

2. CHAIEE=OIM VPC M MEigiLCt

3. IPv4 CIDR 250f Z2}0|8! CIDR 252 M3 &Lt CIDR 282 24249 VPCH AHEElE =
S0 Ax|X| etotot B LICH BlAAS| VPCT} BlAA0 IPs &G 5HE Ol AHStE 28 £& 24
A9|vPCeol 2t E E|o|Zo0f o|0| HolEl 252 MESX| ot A|R. 2HE CIDR 282 Ho
ste ol et XEMIBH LI 2 VPC CIDR E52 & ZstAIL.

4. AZ MEXt XIHE MEgLICE

5. &l 2|T0i Al HealthOmics7t S stE 7H8 QS stLF 0| &F MEdSHL|CH

6. HEZ MEY 0| HE MEiFLICle.

7. VPC =X QIE0|M None (LIE0 HIE %[ E sl F7HE = UF)E HEHFLICH

8. VPC Md&g MEigL|Ct.

HIEZ 9| VPC(2E A VPC)OIM 2|44 0| VPC(Ef At VPC)2 2| VPC I[0{™ 4 2 g d4¥
LICt.
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I EZ2 2| VPCO|AM VPC I|0{™ HZAE & 5te{H

1. Amazon VPC &8 L|ct.

Ef M % 0f| A Peering connectionsE MEHEHL|CE.

VPC ID(R2ERHoIM I3 E2 2| VPCE MEHFILICE
AHE DA 2|4&A HHol IDE = LICH.

VPC ID(£2RH)ol| 2|4 A 0| VPC IDE QJ248tL]ct,

N o o bk~ w b

Create peering connection(I|0{3 013 M4)S MEAFLICY.

I|lo{3 S MM5tD BE|AAQVPCII HAS MBS —’.-_"—HlﬁPE#:"' M7 Ao LtdE H

£ Y2 2las AEo 2aQlgLIct 2301 BAlE AYE 2o god el oHE + U
doll ZalstE Lol CHEr REMIEF LIE2 AWS 2021 A8 HdBME HEFAL.
A AEollM ChEs HAtE +™stA 2.

1. Amazon VPC &2 dLICt

2. ErM Xof| M Peering connectionsE MEdEFL|C}

3. ER] ZQVPC o3 iA(MEE 2 7| &) MEdEL|Ct

4, EHAg MEHELICH

5. EECI2 SE0M F s MEiELIC

6. =l HAIX|IZI LIEFLIH @7 22 MeEshL|ct

7. I3 ZAES Sl EciEE Bl WE = /U F VPCol 7|2 ZBZ H|o|Eo| et B2 E F7t
stEd™ X2 Wi 2t E HIo|8 =S MEigLICt
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2|44 0| vPCo] CHEt 2t El|olE &2 YO|o|EstE ™

Amazon VPC 2& & Lich.
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2. ErA 3Hof| M Route tables& MEEFLICE

3. glaAg dAE MEHIo| 2t E H|O|Z 0| ol U= =QlIEtE MEeig|ct
4. EYgZ MEdFLICH

5. I8 HR(Edit routes)2 MEAEFLICE

6. BE FIHE MEELIC

7. CHYol /3 E=Z2|vPCo CHEt CIDR E5& L= LICH
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9. WA AT MES MEIELICE
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Amazon VPC 2& & Lich.
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2. ErA 3ol M Security groupsE ME4EFLICEH

3. ElaAol cHst 2ot a&S MESELICH

4. EAg MEdEhL|CH

5. EECI2 S5oiM Qut2e 73 HES MEigU

6. T& FIE ME{ELICH

7. RZBOIM 2lAATHAESHE Z2EZ(0: HTTPS, MySQL/Aurora E££ AF8 AL X|H TCP)S &Y
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8. XE Hof 2|l&aAT =AM OT|5HE ZEE =T LICEH

9. A0 {3 EZES|VPCCIDR 252 =dFLICHod: 10.0.0.0/16).

10. & MY S =g CH

11. O}RHIRE & HEZ MENELCt

12. O}2HIRE EeiZo| AMetel=X| &EIELIct 7|2 VPC MHE2 2 E ol RHIR2E EfEE 58
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3. % A™E Eelf= 2LE{R: VPC &2 21 2! CloudWatch X|EE AI25104 EENE TjEE ZLIE
25t o|a g A XRIELICE.
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o

4. CIDR EE2 AIE5tH A=E: CIDR EE0| AXIX|AEE 5t

0%
ok
bt
1o

SUE HHEL
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V) = EAES
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VPCO] HealthOmics {ZEZ 914

VPCCIDR EE

VPC 1|03 44
=

VPC T|o{% A& EX| i ZE

9I3t 228l B0l Ynlols

- APIs

HealthOmics= VPC TF&& 44, 22l X! AX|st= APIs MSELICH 02 HIEE Ao 2HE
MAHEE & A&LICH

=

» CreateConfiguration

» GetConfiguration

« ListConfigurations

» DeleteConfiguration

CreateConfiguration

VPC HELIZ HEE AI8stod M 74 E|l&aAE AIFLICH BAE ddE 4B AH: 74 2l4aA dd
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QY TE:

aws omics create-configuration \
--name configuration-name \
--description description \

--run-configurations '{"vpcConfig":{"securityGroupIds":["security-group-

id"],"subnetIds":["subnet-id"]13}}"' \
--tags Key=key,Value=value \
--region region

o 20| :
« name(Z=) - #Ao| 1R e O|F LICHEICH 50%t).
o AH(MES ALE) - Ao CHEF A LT

« run-configurations(41& Atg) - VPC 74 MH:

« vpcConfig.securityGroupIds - 1~5712| 29 I & IDs.

« vpcConfig.subnetIds - 1~16IDs S = QlL|C}.
ENZ(MEH ALE - ElAA Ef T I

C}t.
= .

0lo

-~

arn":
"uuid": "configuration-uuid",
"name": "configuration-name",
"runConfigurations": {
"vpcConfig": {
"securityGrouplds": ["security-group-id"],
"subnetIds": ["subnet-id"],
"vpcId": "vpc-id"
}

1,
"status": "CREATING",

"creationTime": "timestamp",
"tags": {}

T8 oEl gk

02
_L

-FNHO| MMED HERKA BlAATF Z2H| MY R

"arn:aws:omics:region:account-id:configuration/configuration-name",

J&LICHEICH 158).
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« ACTIVE - #8& AH8E ZEH|7} EIi&LIcH

« DELETING - +40| AN |1 & LCH
« DELETED - #40| AN | A& LICt.

GetConfiguration
SM FHo ME YEE AMEct
LY FE:

aws omics get-configuration \
--name configuration-name \
--region region

C}.
= .

0l0

-~

"uuid": "configuration-uuid",

"name": "configuration-name",

"runConfigurations": {
"vpcConfig": {

"securityGrouplds": ["security-group-id"],

"subnetIds": ["subnet-id"],
"vpcId": "vpc-id"
}
b
"status": "ACTIVE",
"creationTime": "timestamp",
"tags": {}

ListConfigurations

o

AYEe 2HE FES LIGE LI

Y FE:

aws omics list-configurations \

arn": "arn:aws:omics:region:account-id:configuration/configuration-name",
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--region region

C}.

0lo

H .
{
"items": [
{
"arn": "arn:aws:omics:region:account-id:configuration/configuration-name",
"name": "configuration-name",
"description": "description",
"status": "ACTIVE",
"creationTime": "timestamp"
}
]
}

DeleteConfiguration

TEE AMELCH 29 /3 E2 Aol 2/ ALE 52 FH2 AAME + ei&Lch

aws omics delete-configuration \
--name configuration-name \
--region region

(® Note

HES3 2|AA7I M2kl S 7+ AE|7I DELETINGS Z HZAD| T T2 MA 7L 22|
DELETEDZ g4Z=L|C}.

VPC HIERIZE A85t0{ I3 EE &¥
VPC HESIZoZ M# Al%

HIEZE A VPC HELZZ AI8324™ networking-mode It2tO|E{QHE K| EF L
Ctconfiguration-name.

aws omics start-run \
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--workflow-id 1234567 \

--role-arn arn:aws:iam::123456789012:ro0le/OmicsWorkflowRole \
--output-uri s3://my-bucket/outputs/ \

--networking-mode VPC \

--configuration-name my-vpc-config \

--region us-west-2

ut2tolE:

lvPCated™ 2 MAEHLICH 7|24 RESTRICTEDRILICE.

H)Il

- HEQIZ ZE-VPC HEQZE &4

- configuration-name(Z =) - AL g F449| 0|8 Lt
Al HEQI7 7+ E7|

GetRung At&3tod Al&of CHEt HERIZ 48 Suct.

aws omics get-run \
--id run-id \
--region region

ol

Hol= HEXHZ 2, 79 MF HE A vPC o] ZEELICH CHE oAolME SE 2l VPC 2

r

)

"arn": "arn:aws:omics:region:account-id:run/run-id",
"id": "run-id",

"status": "status",

"workflowId": "workflow-id",

"networkingMode": "VPC",

"configuration": {

"name": "configuration-name",
"arn": "arn:aws:omics:region:account-id:configuration/configuration-name",
"uuid": "configuration-uuid"

.

"vpcConfig": {
"subnets": ["subnet-id-1", "subnet-id-2"],
"securityGrouplds": ["security-group-id"],
"vpcId": "vpc-id"
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A VPC 38 Z210] CiEh H|S &2
VPC 58§ 2= 55| VPC =Z0|M &8t HIE0| e = J&LICH HI8S £|A8t5ted
i

2| X|0l & CloudWatch Logs CH&l Amazon S3& A& LICH Amazon S3 AEZ2|X|
£ CloudWatch Logs 2 Ct #WR MEEELICH 7 &+ £= Eot M2 Qs EOE EES
OF 3t= A< Amazon S30| AASIES =& ZEO 8 FAELICH
« CloudWatch Logs 2 & HMZ MHEELICE CloudWatch LogsE Al 3t= 49 A5 21
o2 (of: 7)E 750 F7|EF AEZ|X| HIES WX[ELICEH

. 22X s _<|>_| SHENI =& 58 208 MSFLICH Y3|d clHZel B2 T vPC7t of
&Y DA ENIO| 58 208 dEFLCH

SM 1 VPC & 58§ E(RISMHQ ZLIEHEE)

VPCOIAM EE 25 &245l5l01 2 E HealthOmics YT ZE Ao EREIZ At5 o2 ZHR{EFLIC}.
Ol Y3 Z=Z AgHo| BT 7JH¥ ENIs £X&IX| ot ZTZHXQI JIA|MEE 5t B0l 71E E45LU

1. VPC 28 21 & &d3st&LICt. Amazon VPC 2£04|M:
VPCs ME45t T HealthOmics 74301 AFE £|= VPCE ME4EHLICE

a.

b. 28§ 21 S MEHFFLICE

c. 28 21 MMs MEdFFLICE
d. ZE EgfZ/(&0

e. CloudWatch Logs& O C =H
2. I EE A™E AIFELICHL VPC HEXZO| Ed3tE HEfoiM {IEE A™AS AIZELICH L
50|l & 208 LSV fgt ™ ID2 AlEF AlZtE 7|E38H SLC.

l'ﬂ

7|zt Cha 1P 2= Eof= &% 2 CloudWatch Logs Insights& At835t04 8§ 238 #2|gLct

=X 4 7 latest 247



AWS HealthOmics Add a permission2|

Aol ENIs7H 2 7HEF QL
bt

S 79 SHENISO CHet 38 238 2481 3LICH HealthOmics Ol 7
3 HIg 22Ol MI WAl S8 YAER MFolC

= O
et EciEE & Felg = A&Lich

1. 24 ENIE & &LICt. Amazon EC2 2&0{|M:

a. HES/3 E{m 0] A=Y
b. EfOE 7|E2 2 EE{RService: HealthOmics3dt0q HealthOmicsOllAf 2438t ENIsPH E A
c. MEARO 2 HealthOmics +42| MEH IDE 7|ES2 FIt EHE
d. ENI'ID & ZztolHl IP =4 7|5
2. ENIOIM & 23 & gd3teLict
a. ENIE MEisln 58 21 g8 MEdErLICH
b. 5§ 21 ddgS MEELC
c. = EEjEHE HXSIE 5 5§ 2O 74

(@ Note
S& 2O gdstE AI-e ERfEE AXMELICH VPC & 58 20| B HIAERE
A#sty| Tol gAISHEILICH ENI $% 58 230| 72 ENIOIM 243t SUst 58 2
7t Y ENIE AL86tE ZE 5 /I E2 Aol cHet EciZiE AXMELICH
VPC 5 & 21 ¥4| 0|5l
VPC 5§ ZO& Ch5 HES &/ 3oz FEE SAS AEFLICH

version account_id interface_id srcaddr dstaddr srcport dstport protocol packets bytes

start end action log_status

1z}
In

AMOd.
=

HM - 58 23 34 HHU(LEH2 2 2)

- account_id - AWS A™ ID

- interface_id - ENI ID(%: eni-0e57c5476efeac402)
* srcaddr- AA |P T4

dstaddr - CH& IP 4
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« srcport- AA ZE HE

o AZE -5 F AlEf AlZH(Unix EFLAEHI)
- 3R -35F BE AlZHUnix EFH AR )
- Y- EE HE

log_status — OK, NODATA EE= SKIPDATA

ok

523

oo

£9/d:

2 074296239033 eni-0e57c5476efeac402 10.0.130.58 13.226.238.96 40565 443 6 13 1502
1774338927 1774338929 ACCEPT OK

2 074296239033 eni-0e57c5476efeac402 13.226.238.96 10.0.130.58 443 40565 6 8 1024
1774338928 1774338930 ACCEPT OK

OII

Ole{et &F2 H3H e HTTPS 418 2Eo{ELICt 7| IPs: 10.0.130.582 | 2

HealthOmicsOl| A 4438t 178 ENIO|11, 13.226.238.962 KA EE 7| HAM|ASHE 2/F HEE| =H @l
LICH 2 Hf F =2 ot ZHI2E ECfE0|T F M F=2 gheh ECiE QLT = CF ACCEPTE
EAlsto EoF 2 E0|M ECi=E 0| 31 EIIS S LIEHHLICH

= 0

CloudWatch Logs Insights0il A 8§ 21 £

277} CloudWatch LogsHl HIA|=|™ CloudWatch Logs InsightsE AF&3t0{ H|O|E{E 2|5t

58
g AqstLict

X
ir
i

E2j= &7](047|0d M A|Zh

fields @timestamp, interfaceld, srcAddr, dstAddr, srcPort, dstPort, protocol, action
| filter action = "REJECT"
| sort @timestamp desc

O|Z 7| otEd Antvt Hhete|H 44 EX7E Y dlE & Q&aLICH HRE 852 22t 08 E= HEY

3 ACLsOl| olafi AtEFE|= E2i=EE 2oiFELICH
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Ed 2% IPof CHet Eci= 37|

MX nslookup EEE AF835I04 THIQIZ IP A Z &I LICHdig.

$ nslookup ftp.ncbi.nlm.nih.gov
Server: 127.53.53.53
Address: 127.53.53.53#53

Non-authoritative answer:

ftp.ncbi.nlm.nih.gov canonical name = ftp.wip.ncbi.nlm.nih.gov.
Name: ftp.wip.ncbi.nlm.nih.gov

Address: 130.14.250.10

Name: ftp.wip.ncbi.nlm.nih.gov

Address: 130.14.250.11

AERO| "ME" 2 "F A= DNS SiAd7|ALICt "HEt el E84"(130.14.250.10 2! 130.14.250.11) Of
gie] =AE TRl AA IPs.
MEFALE AI235H04 SliiE He el IPet Uk|st=e & E1E FHeI&L|ct.

fields @timestamp, interfaceld, srcAddr, dstAddr, srcPort, dstPort, protocol, action
| filter dstAddr like "130.14.250"
| sort @timestamp desc

0|= 130.14.2502 A|&tst= B E P9t YUx|stH slE MEYIO B E |Ps.
QE CHA o2 &5t HTTPS ECiE! 37|

fields @timestamp, interfaceld, srcAddr, dstAddr, srcPort, dstPort, protocol, action
| filter dstPort = 443 and protocol =
| filter not (dstAddr like /71@\./ or dstAddr like /7172\./ or dstAddr like /

A192\.168\./)
| sort @timestamp desc

F B Z2E = AR (H=) ol CiEh Ecf=RF EAlStE ZEto[S! IP HIE MIFL/ct

(® Note

TZEZE H3: 6=TCP, 17=UDP, 1=ICMP. 2 W& AIEl AH|A(0{|: CloudFront)2| Z4< DNS
J}CHE IPs Htetel = Qloo 2 P FA CHAI CHA ZEE J|Ec 2 ZE{algtLct
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gtMel s 5 23 mfH Y 2

Outbound: 2 074296239033 eni-0Qe57c5476efeac402 10.0.130.58 13.226.238.96 40565 443 6
1 60 1774338927 1774338929 REJECT OK

el 2ot O 50| Y ZE = IP HYIZ 2| ot RHI2E ECiEHE 518 5tX| 2f&LICh

t aEo0f otRH2E 7EIg FIHELCH
CP ZE 443~0.0.0.0/0 318
« HTTPS| ZZ9: TCP ZE 80~0.0.0.0/0 518
E 2|3l: ZE TCP/UDPE 0.0.0.0/02Z 3{&

T
_|
_|
U
o
ox
40
_|

Outbound: 2 074296239033 eni-0e57c5476efeac402 10.0.130.58 8.8.8.8 54321 53 17 1 64

1774338927 1774338929 ACCEPT OK
Return: 2 074296239033 eni-0e57c5476efeac402 8.8.8.8 10.0.130.58 53 54321 17 1 64

1774338928 1774338930 REJECT OK
20l E9|3 ACLO| et Eaﬂmg AHEHSE T QlALIC ot DB (AEl KMEhT Tl WEYS
ACLs AEf HIX{E Ol e e

2 2 VPC E2£0M MEYIO| HERXT ACLS =015t QIHIRE 72/0]| 2|5 AAS| A
I E(1024-65535)01 M EEHEE 5SstEX| &olgtL|c B A2 72 £7}:0.0.0.0/00{ A

r

TCP/UDP X E 1024-65535 &1&
uhet E2iE =2t
Outbound: 2 074296239033 eni-0Qe57c5476efeac402 10.0.130.58 8.8.8.8 54321 53 17 1 64
1774338927 1774338929 ACCEPT OK

2l NAT HO|EOl/IES! HIo|ER| 0|7t MCHZ T EE[X]| Sk 7HLE ENIZE QIE{Slol A E[X|
St & LT

HF .
O K-

<& Elo[Z 0l NAT HO|E0lol CiEt ZZ7} Ql=X] #21(0.0.0.0/0 - nat-xxxxx)
24% |PE AF2 5104 NAT HIO|E 0|7} AVAILABLE AEHQIX| &0l

H

Ol
I

o

P

r

i B |
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« NAT HO|EH 0|7t QIE{! HO|EH0|Z etREElE HEE HELH «

FO|

—

N

rr
ot

ol Eci=ol CHet 55§

=
¢l ESHZIO| ENIO| == 6t K| §EHLE 3 & 27t SHIEH FEEX| §Et&LICH.

=S

- SEEO7 EMEE|D 2 E EBfEE UM ESE F /o] U=K] el

* CloudWatch Logs2| /I3 E= E1E &Ql5lo /I E27| 7 Z|A20| HMASIE{D AE5t
= X| elgrL|ct.

. BtE! E|0|20f NAT HIO|E 0|0l CHEF ZE 7} /=X 2 21(0.0.0.0/0 — nat-xxxxx)

. Et24x{ |PE A2350{ NAT HIO|E 0|7} AVAILABLE A EHQIX| & QI

21 22X s 2 ALY

Jor
Ol

M Hae AlESHZ| Mol 58 28 gMslELIc 58 2O g4sHE AHo| EciTnt 24K
stL|CH I3 ZE2E A&st7| 70d HealthOmics A0 2 E MEUIo|A &AL Ct.

S& 2Joi et &

%

2. =240 CloudWatch Logs Insights& AFE & LICt CloudWatch Logs Insights=
2t A2 7SS M3 EYLICH WE HMAE 28 et o 2 A8El= #2lE MEELICH

3. 71t 2 7|1ECE EHEZELICH KT EE Aol Yl E SH I E s E RO AMEIEEH T
O|ZE& £0|1 HE| ¥52 7HME Lt

4. Egf=lo| FErs AALICH B4 ol U2 E ERfED; dhEt EBE 2 Fof ACCEPTZH EAIEE
x| =elghuct @0l e S4lo| e EL o

5. ZA AIE BMStELICH ¢ 2XME SHZEE W THENIID, IP FA, ZE U EE 2SS
EMstEfLict o]l HE &= x| Atel & g3 2X siZol| f8& Lot

6. HX| ZtEEt I EEE HAEFLICH SEE I EEE A™SH7| ol [F 2|00 HA|AS
BT AT StT AE 7S5t e QI Z22 A2 HAESLICH oA StH LHERI &
ME 3EE 2ZX ENEREH Hdel" = JU&Lct

T4 X i
T440| CREATING 4EH0IM TE
2101 HEQT B4 ZRH[XMoE ¥ E Y A2 4+ Lot

i &Y zlch 1022 7ICHEILICH Ei7H ACTIVEER HEL|X| pfo™ Cha& #flgfLch.
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. MEdYln 2ot 320| EAstH S2UE vPCo &Lt
M

VPC UEQZo 2 Mg Alxtetx| 2

TRl FHO[ ACTIVETL OfL|7HLE HIER|Z 4 EXM7t g = U&LICH

HL i
o

X
I
L
T
D
o
=
o)
3
(@]
n
N
5]
n
Q'I_l
rir
N
()]
02
12
)
20
rir
bl
Ju
ro
o
C
ul

oid &: 92 Ar8stod ZE Aol 2= WHX| Z7|CHE! CFS A XM E CHAl AI=gLCH

el gd vPC 7 E0] AFol AU&LICH

I EZTI R BlAaLo HAEE + QIS

i gy

1. VPC & 21 E &/d3l5t0{ HEE mfZ! Aled

2. B9t 1E ORHIR2E Fj0| CHAtoll CHEt ERHTS 51 5H=X &0

3. 2t E HIo|E0i NAT Ho|ELfoloi CiEt B2t A =X] 2 21(0.0.0.0/0 - nat-xxxxxXx)
4. 2T ZH AWS MHIA AA20| ZP THY 2ITol e 4 lEX] ZHelg

5. 88t 2419 Amazon EC2 QIAEIAOA 44 H
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HESD 45 25
B4 =2 ClolE Mg T YABE Mt AlZULICH
el HER{3 XMEIF AMEH EE= NAT Ho|E| o] £35},

H

ol
M
0%
It

- UEQIT 2|2 ENIZ 10GbpsoiM AR E|H X|&E{0 EBjZlo2 602 S0t £|CH 100GbpsTt
x| &aElLCh

« SZHR ME|IFO| =2 LT MEO0| U= HFIEZ 2| B2 Supportol =2 AWS HAIR.
« CloudWatchOllAd NAT HIO|EQ0] X|EE ZLIE{2I5t0] Z 3T Alwd
- ME|IF 2 =0[|2{H 048] 718 FHol| =7+ NAT HO|EQO[E H

- Zgto|dl MEUIo| 2t & E|0|=0i NAT HO|E%0](0.0.0.0/0 - nat-xxxxxxxxx)0i| &t BZ 7} E
g lo] U= x| ElELC.

- 2ot O #30| R ZEO|M ot REI2E ECfEE ESt=X| & leLICt

« NAT HO|EQ|0|7} IE{! AHO|EQ0|Z et Bl HEE MHEUo| JU=X] &elefL|ct

HAE LR} EH HIEE A Ay

el HER 3 EcfEHO| A E[HL 2R 7 8E =+ U&LICH

.
.

ol

H

X
0=

—

E Ar835to{ F+490| o{Tds| 4 MEfRIX| FelgL|CtGetConfiguration.

2. VPCO| ENIsO VPC 58 218 44510 E2§EIg ZAMBLICH RHMIEH LI&S Amazon VPC AHS
MBEMO|VPC 58 E 2=xFAL.

3. 38 EO0|M REJECT & =2 gLt HEE mZ!o] EAIZ|H
HESIEE Bt I8 #EIE ¢

.58 EO0M 22 #elo| EB{LIX| et 2T AWS Supportol| £ 2|5tMI2.

e

R OIRHIRE Ef

rok
M
o

N
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https://docs.aws.amazon.com/vpc/latest/userguide/flow-logs.html
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2 AL

=
—

—

—

—

2 a

HERIZ ZLEES FEFLCH 2ot B2AE 28l VPC E% EZL% %*’SiPé*L—IEP. HIE&™MOI E
74
o

. AWS MH|AO0| VPC AIEZQIEE Al

. NAT HO|E<|0| CHAI VPC RIEXQIE

of

EEEE TS PREULIC Y, AB0|Y W Z2HNS 9J3t WEo| TS MALICH 2 B
I.

Zdol cialf M2 CHE VPCs EE= MEUl
H O

il
@)
(@)
C
o
_|
=
Q.
HU
I
9_
_I_
01
Mo

2= m{Edoil CHSt CloudWatch ZEE M& 8L
Egtct.

grL|Ct. Amazon S3, Amazon ECR & 7|E} AWS AH|A0]|
CHet VPC A=EXZQIEE F e LICE O|Z A 5t NAT HO|E9 0| H[EO0| HAET H50| F&E
H AWS HE3 Lo EciElE {FX|5t04 F7+ Eoto| MISELICt

=

CHET 72 2™HE A=EELCH HERZ XMEIFS 10Gbpsol M A|ZHE|H A|ZHO| X[Zhod| 2t
100GbpsZ EHEELICE SA| =2 X220 ZRst A2 0|2 AEE MI A S MG A
Q. UER3I X|EE ZLIEEI5t0] T EZ2 @F A& o|aELCt.
7h8 BT NAT HOIEQOIE HHEZELICH ZE2HM 23 2= 0ll= AZY 5HLES| NAT H|O|EH 0]
E ASELICH o|FH st S0 AMe[Fo| FaE|lm AZ 7 H|o|E ME HI& 0| AZELICE.

T2 MALSELICH o2 HIER0IM SREY + Us 742 SHHLICH olFH stH 74 &
2| QHHET EoiET YBE HESS MYo| EFELIcH

Z2EHME ALE ol 7 H2 EHAEELICH E|AE I EZE AME5t0] HERR HEE HEEL
Ch E2oF 38 720l 2+ ECHEE 5SSt x| HAUFLICH 08 AZ 7822 Foll ZX| AlLIE|2

£ AEELICH AWS MH[A HMA S| B VPC AHEZQRIE
E A& LICHOoIE M2l 22 2i2). Amazon S3 Gateway HEZQIE|E F7} H|E0| L5}
X| t&LICH CIEH|O|A AEZQIENE AlZtE QF0| £/ X|EF NAT HO|EQIO|ELC HIE &

MY 4 et

Mo
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2. HIOJE| H% HIZ 2 BLIEYELICH o ClojE| T&ols 23 0| £HEIX| eaLct QlEfWoz o
OlE{E & 5te EZ AWS CIOIE T& ST7h wastLICh 2 7 ClOlE Ms 45 o £

Ch. VPC 224 HI8 & F%46t2{™ AWS Cost ExplorerE AtSgfLICH.

3. MHer 3 7|2 NAT HO|E O] HiZ. 7HE S ?lsll 2 E AZs0l stLt2| NAT H|O|EH0|E AHE &L
Ct Z2HMo| Z2 S Z 2lsi AZY stLE2| NAT HO|EH0|E AR LICEH NAT HO|EHO|

ABEBS DLE{-sod ot Z2HIXIYS YRIFLICH
4. MB3HX| B TAS MRIBLICH Cf 4 AFREIX| O A HYIMoR AE ST AKBrLICH
EHI1E AL 504 T4 ARH U BXS AlgsLCH

Operational(Z &)

1. dHo| Z&E 74 o|§2 MEELICE o|Foll &8, =M & Bl Ze&LICHO:, prod-
genomics-vpcdev-clinical-trials-vpc).

2. B E MO B3 E RIHEELICH ZE 2laA0M LatE BT XY MEFS AISHELLCH &4, &A%
Al, CostCenter & & 0i| CHEt E{2E EZ & FLICH

3. UESIA 27 NS RHSIELICL 2t 780l A5 2 HUISE EAS L 2ot 28
7al 9 3 250 Mg K| BElFLICH B ESIZ of7|A Cloloi1#e TRELICH

VPC HESIZ 85T

CtE Eol= VPC HIESZ 7ol chet €0l LIFE|o{ A&LICH

Resource 7|18 Zzd 7ts
AEY 20 7+ = 10 o
T xCH ESt a8 = 5 ofL|2
T o MES £ 16 otL|L
718 FAY = HELH = 1 OfL|R
CreateConfiguration APl TPS 1 of

2|MY B LEQ3 QI 5,000 of

| 0| A(LZH VPC)

VPC HEQIZ &E& 7% latest 256
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gozF 5718 @62{™ Service Quotas 2

k=] =
= =
HealthOmICSS ?=-I|A_I|-I |. EEI ::»I-I.__I-EFc> AﬁEHo a, %EI-%I-%F %7'. RX-I% A-|EH%I-|__||:|._ StCH2F %7'. Ri-l

2 yutsio 2 Welel 7IE 1~22 olLol AalELic

VPC 9142 Q{3 E 20 Cist CIEH HA[A

AWS HealthOmics A& S VPCOl| AZE [ AA2 i VPC LHoIA ALS 7%% 2204 2F HAMA
g = A&Lch Aol VPC 2R 9| HEE| QB == AWS AH| 201 CHEF HAMA HEHE F 01512
YU HERZ 2lAAR VPCE T8l ok FLICH

Ol Ao ME VPC 22 Al S 2lsll AH[A0f CHE QB AMA & & EXQ HAE MBS
VPCE AWS dst= ¢S dEELICH S vPColl AZEst= Lol CHet XtMIEF LI82 MM E

= 3EMI2VPCOoi HealthOmics QT ZZ 9174,

/A Important

Al m{E2l M

Eufof AT QIEIL HMA EE HES 1P FAE MSEX| SbaL
QIEIL @iZd0| Wt Agols

& NAT 7HO|Eo| ZZ 2t &M Z2to|8! MELIZS ALSE

LICE.

S|

« QIR AM|AT} 7S B VPC M

- AWS AMH|AO| CHEL VPC RIEZQIE
- HOtJE 74

- Zt*E HOIE 74

« AWS AMH|A0] CHEH IAM T8

- VPC HZ EHIAE

- olx
. 2 A
QIE{ HAM| AT} 7S B VPC EH-

VPCof A El Ao lE{lol| CHEF HM|A HEHE F045tE{H NAT HO|EH0|E Sall otRHI2E

EgfE s et Ssts Zatols! MEYIO| /= VPCE A dgfLCh
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https://console.aws.amazon.com/servicequotas/home
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ol #&82 5 MSELIch

« HealthOmics T Z = =odg Q|st

XHElE 2| 2l 718 3
HealthOmics A ZEZ= CIS 2™ &
718 ¥ & 5Lt o|&oll U=X| &2

2|

us-west-2

us-east-1

eu-west-1

eu-central-1

Z 2ty Ayl

« OIZHI2E QE HMAE 22 NAT HO|EL0|7t = HEE! A

|

us-west-2a

us-west-2b

us-west-2c

us-west-2d

us-east-1a

us-east-1b

us-east-1c

us-east-1d

us-east-1f

eu-west-1a

eu-west-1b

eu-west-1c

eu-central-1a

eu-central-1b

eu-central-1c

usw2-az1

usw2-az3

usw2-az4

usel-az4

use1-az6

use1-az1

usel1-az2

usel1-az5

euwl-az2

euw1-az3

euwl-az1

euc1-az2

euc1-az3

euc1-az1

OIETL A&7} 7F5 8 VPC A
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=ik 7t g9 ol

eu-west-2 eu-west-2a
eu-west-2b
eu-west-2c

ap-southeast-1 ap-southeast-1a
ap-southeast-1b
ap-southeast-1c
il-central-1 il-central-1a
il-central-1b
il-central-1c
ap-northeast-2 ap-northeast-2a

ap-northeast-2b

ap-northeast-2c

ME>

oM VPC 4 de MEIgrLICEH

2. g2 U Zato|s MEUO| Y VPCE

1. Amazon VPC &

0
2l Meyl 4 AZE 171, O] oAM= 2
gyl £ A7 17, O oMol H= 2

. NAT HO[EQI0: AZZ 17H(ZEHME) £ 17H(7

« VPCAEXZQIE: S3 Gateway A= EZQIE (MEH ALE
HealthOmics AMH|A VPCE &3l 2R EH)

-
18
-

72 EY 1D

euw2-az2
euw2-az3
euw2-az1
apse1-az2
apse1-az1
apse1-az3
ilc1-az1
ilc1-az2
ilc1-az3
apne2-az1
apne2-az2

apne2-az3

As2oz ddstedd VPC o4& MEIELICH

OIETL A&7} 7F5 8 VPC A
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HealthOmics VPC T+ MMsh | Z2lol¥! MEulg x|H™

=
O|E{0IE AtEstod QIE{Hof A7 L|Ct

AWS MH|A0i CHEE VPC EZQIE

7t HEE QIEAS SR 8
UBLICH Of7 5t Zotol HAE|D CloJE 7

FTAWS AMH|AO]| HA|AS 2
X

=
t& HIEO|

Lich, Mg HEe Meu

O| NAT Al

I EZ HOJofH AWS MH|A(M: Amazon Athena # 2|, Amazon DynamoDB 2t EE= 7|
Ef APl 3 &)0f AAM|AsHof sHE B ERFH VPC =X QIET} VPCO T E|0] AUEX| &0
Sfiof EfLICH MAE EXZQIET QICH QB Ex= A QR E QS I E27F AWE =
A& LICE
® Note
2| Ll Amazon S3 EZf=2 7|E% 2 Z HealthOmics AMH|A VPCE S&ll 2t EIELICH.

Amazon S3 CIE{H|0|A AIEZQIE

dstH Eef=Zo| Cidl VPCE

Sofl et EELCH |

do| 451t HI8 2[MEE ¢ HAmazon S3 HO|ESo| A=EXQIEE AEStE 20| E&L

Ct. XtAI8H LH2 2 AWS PrivateLink 70| E
M.

O] Amazon S3& HO|EQO|AEZQIEE

CHS E 0= HealthOmics Al8o YHtXo 2 AIEE|lE

MH|A A=ZQIE §
Amazon S3 Gateway
Amazon S3 Tables QIE{H|0]A
Amazon ECR(API) QIE{m o|A

0%

VPC

CEZQIET} LtdE|of R&LICH

—_

EXQIE O

r
il

com.amazonaws.region.s3

com.amazo

naws.region.s3tables

com.amazo
naws.region.ecr.api

AWS MH|A0f Cist VPC lEZQIE
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https://docs.aws.amazon.com/vpc/latest/privatelink/vpc-endpoints-s3.html
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MH|A&

Amazon ECR(Docker)

SSM
CloudWatch Logs

Amazon Athena

AWS PrivateLink 1=
= g &

Access AWS services A

S

= AMH|A0fAM = el

:|o
0%

dl=zole

QIE{m| 0] A

QIE{mo]&
QIE{m 0| A

QIE{mH 0| A

ZQIEE Soll HMAE = U= MH|AL
& = QUELICH AiMEt dlEZQIE M
WS PrivateLink throughPrivateLinkE %t

NAT HO|EQ|0| 2F
HE2| QlE{Ll HA|A T}

« NAT HO|EQol= HEE! MEUlof HiZ 5l of
HEEZ| MEYo= Qe Ho|EH oo CHEt &
NAT HO|E{O|of CHEF BZ7} Q

. Zto| MU AHEE R)ols

(® Note

NAT HO|EQO|o= AlZtE 22 2 C
NAT HO|E0|= E

ol E&LICH

e

Sl et et

A

Al

Qe &

o2

o| A=

o

rr )|

HA1|¢ O}RHIRE HTTPS(XE 443) ECfZE 58 LIt EQ

clolE] X2l 2
CHAI AWS MH|A HAH A0 VPC O

il

A= ZQIE O]

com.amazo
naws.region.ecr.dkr

com.amazonaws.region.ssm
com.amazonaws.region.logs

com.amazo
naws.region.athena

1% 22 2AWSAWS PrivateLink2}
|&]2 AWS PrivateLink 7} 0|= 2|
StMI2.

ﬁr)l

P10

gLk

27} lo{of &rLc}.

4010k EFLICH.
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https://docs.aws.amazon.com/vpc/latest/privatelink/aws-services-privatelink-support.html
https://docs.aws.amazon.com/vpc/latest/privatelink/aws-services-privatelink-support.html
https://docs.aws.amazon.com/vpc/latest/privatelink/privatelink-access-aws-services.html
https://docs.aws.amazon.com/vpc/latest/privatelink/privatelink-access-aws-services.html
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S MH|A - 27 AFF ol et 73S gL

EX
= =
- 2IZg0/A 2|4&4 - VPN E= CIDR HR|2 0| EZ{EE SHEF LI

CtE oA HEE] QB! HM| A0 CHE 2ot O & =S EoiELICH

o3 Z2EZ ZE He Destination Al
HTTPS TCP 443 0.0.0.0/0 HTTPS7} QIE{L
o PIZAE|E E &

=2
[=)

ct* g ElolE 714

zZzto|S! MELlo QIE Hi2 = EEHES NAT HIOIEL0IZ ELHE 2B El0IE E=0| U=XI
= QIgtLIct

Destination CH A

10.0.0.0/16 24

0.0.0.0/0 Nat-XxXXXxXXXXX

]

2Zg0|A 2|laao] AMAstE{H 7t ZEf0|S! HO|EH|O| EE= HO|EH ol CiEt B=& 744
LICF.

AWS AMH|A0 CHEH IAM THEH

HIAER EfA 37} VPC U ELZ 2 E0{M Amazon Athena, AWS Glue &= Amazon DynamoDB
oF Z2 AWS AMH|A 0| HMASHE B StartRun APIO| MESHE MH|A A&of 2 s HEt
o4
HA

2 F7te{ok gLICt. o|zfet Heto| glet ¥ FEE 20| AccessDeniedException EE&=
UnauthorizedException &2} &7 AlmfErL|ct.

/A Important
MHIA 28 #3h2 VPC WIESZ T4 EIHQILICH VPC IE X
E7 THE FAR0E MH|IA Aol HRFIAM THEHo| el B2 ¥ EE7F MuiFLict,
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Het 7o &8 QT ZEZ 7} Aufsle B {TEZ 4&o S CloudWatch Logs 218 &9l
ghLICH Letx{0l @ 7 HA|X|H= AccessDeniedException: You are not authorized

to perform: action on the resource (AMH|A Q& ol Z8HIAM #HEto| F2HE) EE
UnrecognizedClientException: The security token included in the request is
invalid (MH[A g AZ| G20 HE FHE[R7LEo| HPE A ARNStartRunO| SHIEX| &
£)0| Z & ELC.

25 MHlA st

CH2 o|Xll= VPC EE QI EZZ 0| Lo 2 AFRE|= AWS AH|AO| CHEH IAM HEHE HodE L
Ch I3 Z2Z27}F HMASHE MH|AO| [MEF MH|A & HAMof o|zq8t HeEtE FIHELIC

Example &t

2| NSt YaB2ol AL

"Effect": "Allow",

"Action": [
"athena:StartQueryExecution",
"athena:GetQueryExecution",
"athena:GetQueryResults",
"athena:StopQueryExecution"

1,

"Resource": "arn:aws:athena:region:account-id:workgroup/workgroup-name"

Example AWS Glue Gi|O|E{ Z}Ef 2 Mt

AWS Glue Ci|O|E{H|0|A ! Ef|0|Z0f| HMASI= HIEZ Q| FR(YEIH2E Amazon Athena0f A
ArEE):

"Effect": "Allow",

"Action": [
"glue:GetDatabase",
"glue:GetTable",
"glue:GetPartitions",
"glue:CreateTable",
"glue:UpdateTable"

1,
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"Resource": [
"arn:aws:glue:region:account-id:catalog",
"arn:aws:glue:region:account-id:database/database-name",
"arn:aws:glue:region:account-id:table/database-name/*"

(@ Note
AWS Lake Formation & M 5t04 AWS Glue O|O|E{ ZtEF 210 CHEF HEHS BElste B
A48t Lake Formation T8t £ 0438{0F B LICt. AFAISH LIE 2 AWS Lake Formation 7HEt X}
OFL{ M 2| Lake Formation ._?_*% XML,

Example DynamoDB &t

DynamoDB H|O|E0M 7L} M= QI ER Q| B2

"Effect": "Allow",

"Action": [
"dynamodb:GetItem",
"dynamodb:PutItem",
"dynamodb:Query",
"dynamodb:Scan"

1,

"Resource": "arn:aws:dynamodb:region:account-id:table/table-name"

Example Amazon S3 Tables T &t

Amazon S3 TablesO| A 247{L} Amazon S3 TablesOfl M= 3 EZ20| A

{
"Effect": "Allow",
"Action": [
"s3tables:GetTableData",
"s3tables:PutTableData"
1,
"Resource": "arn:aws:s3tables:region:account-id:bucket/bucket-name/table/table-id"
}
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® Note
EdcxZQIEE AFZELICH. Amazon S3 Table301|

Amazon S3 Tables= Amazon S32} C}
CHet VPC RIEZQIEE F A6t EoF 18 0| Amazon S3 Tables A{H|AZ Q| o} HI2
E

L—E
HTTPS EZHEZ(ZE 443)2 5185} =X| 2 QlsloF &fL|c}.

VPC A E|AE
B 9l HlA0f ChEt

Z2EM Q3 E2E ™S Mo vPC 70l 2R

guict.
E|AE Q3 E2 4Y

AAISHL|CH 0 & S0 CHAN MH|A QIEE

Q| MH|Ao0f CHst
ClEof cHst TCP o1&

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

--role-arn role-arn \
--output-uri s3://bucket-name/test-outputs/ \

--networking-mode VPC \
--configuration-name configuration-name \

--parameters file://test-parameters.json

"Testing connection to external service...\nSUCCESS:

"connectivity_test.result":
Connection successful!\nTest completed"

}
BlAE7 HuistH e S HelELICH
- HotOF A2 Hestt ZE U4 o2 0| ot RHIRE ECHES S ELICH
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. B2 ol QB HHAS SIsH =2y
o QI MH|AE WEXF M HMAE =
. Aol M SEE ENIs AL E & UssLich

« NAT HO|E9]o|= QB HOIESO|Z 7= B2TI U= HEE HEHo| l&LICH

=

2 NAT HO|E%fo|= EHL|ct
LICE.

|
=
Ol A
AAE

OII

® Note

HEZ MZ|IF 2 ENIZ 10Gbps0i| A A[ZHE|H X[&2Q1 EEZO 2 602
100Gbps7tX| & ELICEH HZ MR MEIF 0| =2 2F AHEO0[ R
29| AWS §HAI2.

AP| 215 E AFE3510{ NCBI G| O|E{ M| A

O] o Aof = @I&1t &7 NCBI Cl|0|E| ME APIE AFE&304 NCBI | O|E{0f] M ASHE 2SS Hod
&ELIC}H

A NCBI Z|A&A HAA ZE AR

e 7153t 42 REST APIE A2t NCBIOA RIZ25H= APl 7|E AF236H0F gL
Ct. {22! o|o|E{of| CHEF HTTP L FTP &1t ZH2 NCBI 2|A A0 CHEE A A 2-HES

F

HealthOmicsof A 71X120f NCBIOHA| et 1A 230 MBELICL 48Ro0I 718 B2
SOtz QR Z QIS AF M7t WAE & YSLICH AHSAHE KX NCBI AP 718 €1 §
4 APIs 28501 SAINE £0|1 T #HE JHMsts Zol FaLICH

NCBI API 7|& 7IX{ 2248 NCBI API 7| AHME &I Z5HAAIL.

0|l

TEZE Holof:

version 1.0
#WORKFLOW DEFINITION

# Meant to be used as integration test for public internet access via VPC tunnel
workflow TestFlow {

input {
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String ncbi_api_url = "https://api.ncbi.nlm.nih.gov/datasets/v2/gene/accession/
NM_021803.47api_key=<YOUR_API_KEY>"
}

call DataProcessTask{
input:
ncbi_api_url = ncbi_api_url,

}
output {

File output_file = DataProcessTask.output_file
}

#Task Definitions
task DataProcessTask {
input {
String ncbi_api_url

command <<<

set -eu
# Download file from NCBI Datasets API with API key

curl -fsSL "~{ncbi_api_url}" -o gene_data.json

# Add data processing task here
cat gene_data.json > processed_data.json

# Echo the content to output file
cat processed_data.json > outfile.txt

>>>
output {
File output_file = "outfile.txt"
}
}
eH:

£ AIX| NCBI API 7|<YOUR_API_KEY>Z HtELIC}H
T EZ = HTTPSE AF236104 NCBI HIOIE| ME APIO| M| AEFLICE.
« APl 7| URL m2tO/E{2 ™MEELCH

od| | 7 latest 267
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- 0| Y2 GA2 AUBEIX| A2 HHA(ZEY 2 570l HIsH H £2 & MEHET 2 1070)2
NS g
NCBI APl 7| ! & X|&hol CHEr Rt LIE2 NCBI ClIOIE ME API BB E HESAL.

2 AL

. AWS MH|AO0| VPC AEZQIEE Al

CHEt VPC QIE ZQIEE T A4510{ NAT

2 AWS MH|A0| CHEt VPC IE X QIE

5t
=

HO|E<o| H
=Y

(=)
- =

LICF. Amazon S3, Amazon ECR Z! 7|E} AWS AH|A0|
82 £0|1 852 JiMELICE RHM[EH LHE

o= =2 oo =2
(=) =
2 XA,

2. HEHZ HIE S ZLIEHZELICH VPC LIES{Zol= NAT H0|E)0], H|0o[& T& X ENIsoi| CH
& H|8 0| LA LIC. AWS Cost Explorerg At83tof A8 S ZLIEZELIC

3. 78 g A=ELICH /I3 E2 HixIE XIH5H7| S MEL0| HealthOmics7t 2 S35He 7+
Qjodof| A Q=x| &QlghL|ct

4. Zt AZOI M NAT HIO|EQO|E AFSELICH Z2EEHM I EE0| ZAL ZF 7+8 Yol NAT AHO|E
olo|2 HiZ slo E2AS Mz etLict
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HealthOmics0{| A Ready2Run ¥IZ2E2

ReadyZRun HIAER = EtAL HAIRF7E AA[GHE AP FHE I3 E 2 ILICEH Sentieon Inc2t €2 &
B AHAIRE 75 7|8 A E2E MSELICH CHE Ready2Run HAE20= 50| HR5HX| ko
HUR I EZE= NF-Core HAER} L2 LE AAQILICEH

HealthOmics= Ready2Run |3 ZZ0i CHEt |;|-|7<-I 2| X|E L HHE ME 3= Ready2Run

IAEZO| B2 S AIRE M HH 0|2 XIEE == JU&LIC

2 E Ready2Run I ZZ = EA| {20l A& & Q= CloudWatch 218 Z &8t 218 M3 &

L{Ct.

(® Note

Sentieon Ready2Run ¥ EE2= F5 7[BHLICH HHEHo| M HS 2 Z Sentieon Ready2Run
I EZE A5 Sentieon20]| CH3H 2 Bt 2tO|MAE RIS 2 *”**3*L—|EP AWS 7|
. 2to|MMA = 2 E Sentieon Ready2Run KA E20| FEFLICH BIt 7|7t0| BEE F
BT 2tO|MAE QE L Tt 2lo|dA0 CHEt & EE QLEE = UELICH MR HE=
Subscribing to Sentieon Ready2Run workflows M & & X 5HM 2.

A

» HealthOmics0i| A AtE 7158t Ready2Run ¥ I EE

« Sentieon Ready?Run ¥IAZ2 75

o Z&2 A&3l0{ HealthOmics Ready2Run K3 EE Al
« APIE AF835t04 HealthOmics Ready2Run 23 E = A|&f

HealthOmicsO| A AtE 7}S 8 Ready2Run $I12E2

Ct2 E0|= HealthOmicsOll M AF& & &= Ql= Ready2Run HIE2 7t LIEE|0o{ &L
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HealthOmics 2&0f

off CHEH REMEF HE

XML

(@ Note

Zt Ready2Run I EZZ20=

& A odA
g+ E

I3 EZ 0|&

AlphaFold -

601-12007H L&

3t
Z|CH 600712

Al Elof| CHEt
AlphaFold

2x150&
Bases2Fastq

2x300&
Bases2Fastq

2xX75&
Bases2Fastq

=|CH 80072
Al=22lof| CHst
ESMFold

GATK-BP
fg2bam

30x S|
2 GATK-

2710lsto4 2 mgt0|e X {IEZ Clojo{a™E X
HE 2 £ QU&LICH Ready2Run KT EZ0| CHEH 22 HE

Zcy = ot 3 7|7t

HIAIRE +50| He g
2

Google oL
DeepMind
Google ofL|
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Element ot
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HEE QIAEIR ot
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QITIEZZ 0|8
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QITIEZZ 0|8

Z|CH 50X
S| NVIDIA
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S| NVIDIA
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I ER O|F HIAIRE T=0| Z[cH &3 ot 0i| & HHEF
Y% 37|(GiB) (HH:MM)

5]
kO
o
C

Z|CH 30X NVIDIA ot 71 1:15
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Parabrick
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HaplotypeCaller
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Z|CH 50X NVIDIA ot 137 2:00
S| NVIDIA Corporation

Parabrick

s Germline

HaplotypeCaller

WGS

Z|cH 5X NVIDIA ot 13 0:15
S| NVIDIA Corporation

Parabrick

s Germline

HaplotypeCaller

WGS

Z|CcH 50X NVIDIA otL|L 196 0:45
O| NVIDIA Corporation

Parabricks

Somatic Mutect2

WGS

KallistoBUStools = NF-Core oL 119 1:30
E M85t

scRNAseq

Salmon Alevin- NF-Core oL 119 2:30

fryE AIEEt

scRNAseq
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QITIEZZ 0|8

STARsolo
£ M85t

scRNAseq

Z|cH 3008H

9| Sentieon
Germline BAM
WES

Z|cH 32tH

9| Sentieon
Germline BAM
WGS

Z|cH 1008H

9| Sentieon
Germline FASTQ
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I EE 0|& H| AR
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DeepVariant

Ultima Genomics

Z|Cf 4= ot of & HEFY

k2 37|(GiB) (HH:MM)
of| 50 2:30
o 113 4:30
ofL|2 91 1:55
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H| AR GitHub2| HIFE=Z
nf-core NF-Core ¥ 3 EE
ME|2 Sentieon I EE
Ultima Genomics Ultima Genomics ¥ E&

Sentieon Ready2Run HIEE 5

Sentieon Ready2Run I EE2= F5 7[gHLICt H 0| A RS 22 Sentieon Ready2Run ¥|3 &
2 E A5t Sentieon20]| CHs 2F W7t ElO|MAE KIS 2 MMEILICH AWS A, Elo|MAE
5 E Sentieon Ready2Run ¥ E20| fFE&LICH B7t 7|7to| SEE = G ElO|[MAE RHTIH7H

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

Z2&8 AME7510q HealthOmics Ready2Run KA EZ A|Ef

Z£0i{M Ready2Run I EZE AI8ste A2 Zeto|U K EZE A 8ste ANt 7
7R =2 A0o|H2 HZEZ HAIX7E ME HIO|EHE MBstEZ XA H0|HE W dstK
AEZE MEdll 2 & e ALt

= &0 Ready2Run T EZE At&3t2{H

HealthOmics 2&& duict

EHAM 2 (™M) S LICH Ready2Run I EZEZE MEHEILICEH

—

2 ez B
3. Ready2Run YZE2 Ho|X|o|M ASE YIERE MeUFLICH 2&oIM 8T YIER | A
5 g2 Ho|x|7t WRILICH

4. M5 SE Holes 0|, ddT 7 Y, I3 E2 o 7, &Y 48 €
W, Aol et E otetilEer 242 HE P LHEELICH MF & Blols I3 E20 7750 ER
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AWS HealthOmics Add a permission2|

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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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
LICtuBAM. EE 3t BAM 2!0| HZHE HAIE X[ ELICICRAM.

7t ol ¢7| MEZ XEELICH ¢ 7| JE0] Ei2& F7I5tm IAM HAZ ALE35t0{ 27| ME
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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}
XM7//Efa YHIo|E Sof d™E 27| ME EfaQF wHIHlL|ct.
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AE01E ddstHo| Oigh EH|7F & WULICHAI= Tt 71271,

CLIE AtS35t0] A|RHA AE 0] A
Ct= oMol M sequence store nameE& A|ZEHA AE0{0 CHaH MEHEE O|F 22 HEELICH

h

aws omics create-sequence-store --name sequence store name --fallback-location "s3://
amzn-s3-demo-bucket"

MEZ SMHE ABHA AE0{Q ID HET} X FEI JSONSE CHF 8HE B&LCt

{
"id": "3936421177",
"arn": "arn:aws:omics:us-west-2:111122223333:sequenceStore/3936421177",
"name": "sequence_store_example_name",
"creationTime": "2022-07-13T20:09:26.038Z2"
"fallbackLocation" : "s3://amzn-s3-demo-bucket"

}

CtS1t Z 0| list-sequence-stores HHEE AF&3510{ H|Hot HZAE 2E AFHAAEE E = UE

LICH.

aws omics list-sequence-stores

CtEa 22 892 A Eulch
{
"sequenceStores": [
{
"arn": "arn:aws:omics:us-west-2:111122223333:sequenceStore/3936421177",
"id": "3936421177",
"name": "MySequenceStore",
"creationTime": "2022-07-13T20:09:26.038Z",
"updatedTime": "2024-09-13T0Q4:11:31.2427",
"fallbackLocation" : "s3://amzn-s3-demo-bucket",
"status": "Active"
}
]
}
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Ct= o M|t 20| get-sequence-storeE AF&3510 IDE AF& 3504 A|HA XHE A0 CHEH KHA|S] ot=

A 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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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
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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 @
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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,

OfL(EAE ot A EHZ latest 294


https://registry.opendata.aws/broad-references/
https://registry.opendata.aws/broad-references/

AWS HealthOmics

Add a permission2|

"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
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Xtod AH
STHSo

"id": "3660451514",
"sequenceStorelId": "3936421177",
"roleArn": "arn:aws:iam::111122223333:r0le/OmicsImport",

"CREATED",
"2022-07-13T22:14:59.3092"

"status":
"creationTime":
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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"
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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

1jo

2 892 wAH Euch

"readSets": [
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{
"id": "0000000001",
readSet/0000000001",
"sequenceStorelId": "1234567890",
"subjectId": "mySubject",
"sampleId": "mySample",
"status": "ACTIVE",
"name": "HG00100",
"description": "BAM for HG00100",
"referenceArn": "arn:aws:omics:us-
west-2:111122223333:referenceStore/01234567890/reference/0000000001",
"fileType": "BAM",
"sequenceInformation": {
"totalReadCount": 9194,
"totalBaseCount": 928594,
"generatedFrom": "1000 Genomes",
"alignment": "ALIGNED"
},
"creationTime": "2022-07-13T23:25:20Z"
"creationType": "IMPORT",
"etag": {
"algorithm": "BAM_MD5up",
"sourcel": "d1d65429212d61d115bb19f510d4bda2"

"id": "0000000002",
readSet/0000000002",

"sequenceStorelId": "0123456789",

"subjectId": "mySubject",

"sampleId": "mySample",

"status": "ACTIVE",

"name": "HGOQ146",

"description": "FASTQ for HG001l46",

"fileType": "FASTQ",

"sequenceInformation": {
"totalReadCount": 8000000,
"totalBaseCount": 1184000000,
"generatedFrom": "1000 Genomes",
"alignment": "UNALIGNED"

},

"creationTime": "2022-07-13T23:26:43Z"

arn": "arn:aws:omics:us-west-2:111122223333:sequenceStore/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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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.
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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
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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

CHA @Ix| 74 7% latest 310



AWS HealthOmics Add a permission2|

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"

IAM E20| M EH 2f7| ME LHEL7| S
job API K12 AL 3H00| ARlE S aishs W

(=)
=
store ID destination 2 role ARNI &S 2
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aws omics start-read-set-export-job

--sequence-store-id sequence store id \

--destination valid s3 uri \

--role-arn role ARN \

--sources readSetId=read set id_1 readSetId=read set id_ 2

QE|T AL AE 0] A CHY Amazon S3 HZ!of CHer HESH &7 Chs SEE Z&Lich

"id": <job-id>,

"sequenceStoreld": <sequence-store-id>,
"destination": <destination-s3-uri>,

"status": "SUBMITTED",

"creationTime": "2022-10-22T01:33:38.079000+00:00"

}

1
20
b
r

Ztd0| A|ZHEl & CH2 1} 20| get-read-set-export-job APl 242 A& 3504 A EHE & QIE
Ct. sequence store ID Y& ZHZt A|PHA AE0{ID X &Y IDjob IDE HHELICH.

aws omics get-read-set-export-job --id job-id --sequence-store-id sequence store ID

Ct2 1 ZH0| list-read-set-export-jobs APl 212 AL 5104 A|RA AEofof Cisl Z7IEHE RE LIE
LHZ| 2FH 2 & = U&LICH B ARA AE0]IDsequence store IDE HELICEH

aws omics list-read-set-export-jobs --sequence-store-id sequence store ID.

{
"exportJobs": [
{
"id": <job-id>,
"sequenceStoreld": <sequence-store-id>,
"destination": <destination-s3-uri>,
"status": "COMPLETED",
"creationTime": "2022-10-22T01:33:38.079000+00:00",
"completionTime": "2022-10-22T01:34:28.941000+00:00"
}
]
}
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17| HEE LHEL = A 2|0 = Amazon S3 @ M|A URIs. AHM|EH LI& 2 Amazon S3 URIsE AL 5t
04 HealthOmics &17| M E 0| HMHAE FHZXSIML.

Amazon S3 URIsE Al E3}04 HealthOmics &47| M E 0| M| A

Amazon S3 URI Z2 & AtE5t0] E4 AlRA AE01 27| MEof AMAE = U&LICH

Amazon S3 URI ZE2E A5 Amazon S3 22 AF25l0{ 27| MEE LY, 28 2iCi2cd
& A&LICH S3 APIs 7F58H &L P S3 EEEF S3 APIsOf| CHEr HMAE CHE A8 SR skl ClolH
of CHEt 2| ZF 47| HMAE MSE + U&LICH

HealthOmics= 0}70|E =l 27| MIEof CHEt Amazon S3 URI HMAE X|2I5FX| SE&LICH 7| ME
£ ZsisiH OjH SYE URI Z2E SAELI

O|O|E{& HealthOmics AE 040] 2 =38 Amazon S3 URI7} Amazon S3 Al
StE 2 Ch21F 20l Amazon S3 URISE = YA EF& =1 2 S8He &=

Z|Hto 2

jn

EQIE
&Lct.

30 >

- Integrative Genomics Viewer(IGV) EE= UCSC Genome Browser?t ZH2 A|ZfA 244 of Z2|7|0| M.
« CWL, WDL, Nextflow?t Z2 Amazon S3 & & At&st= YEHAQl I3 Z = lLCt.
« HMA ZQIE Amazon S3 URIs & O|2] MBE Amazon S3 URIs.

« Mountpoint E££ CloudFront@t Z'2 Amazon S3 R EZ|E|.

Amazon S3 Mountpoint& At& 324 Amazon S3 I:I-I;Ic> 2Z 0t A|IARICZ AI2E £ Ql&LCH
Mountpointt| CH3H XtAIS| ZotE 1 AFE 37| ?IaH A XI5H24H Mountpoint for Amazon S3& & = 3HA|
o

Amazon CloudFronte 14 s, 2ot &l J{jetx} Ho|E 2|5 /& 22X & HIEXZ(CDN) AH|

A 1LICH Amazon CloudFront AF& 0] CHEF AFA|SH LH& 2Amazon CloudFront AEME & X 5HM2.
AlHA AE0{Z CloudFrontE M 3524H AWS HealthOmics B0l 22|5HAI2.

ClOIE ARA FE AHE ARA AE0| HFALQ| S3:GetObject, S3:GetObjectTagging & S3:List H
71 xFodof| CHaH & AdstEIL|CH 74|7g,9_| AEXL7} Oo|E{of M AE = AT E |AM HE S MAI5H04 AF
X EEE dgtol g LICH M2 of XlE Amazon S3 URIsE AFE8F O|O|E] HA|A HEHE R R SHA

ghAd 217 MIEO| M CF2 Amazon S3 API 21912 AF25104 HIO|E{S Ltdstn A & laL]ct
Amazon S3 URIs &835tEl & 0| S5l ot7t0|EE 17| MEo| HMAE = A&LICH

- GetObject - Amazon S30{| A A& ZHMFHLICE.

Amazon S3 URISE AFE 35104 217 M E HA|A 7% latest 313
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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}.
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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
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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"
},
}
},
B A5} ™ latest 318
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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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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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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
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1
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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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- 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|
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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"
A K{EFA A % latest 329
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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
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e A A B FAM KEA A W THg TSR,

>
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« 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
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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"}

APIE AtE35t01 FM 7tX{2 7] 2fd M 7% latest 332



AWS HealthOmics Add a permission2|

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}]}"
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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
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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

2
0z
0x
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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 KA A B A E{% latest 339
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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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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>
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ClO|E] T8t HOo|X|oM ElA&A &, CIOIEHO|A & 7 2[AAL ARN #T1E E|0|E2 RAM E
AL BR0M 2 £+ U&LICH AWS Resource Access Manager (AWS RAM) 2lAA 2R E 2+l of
St= 49 2£0iX0f AWS Lake Formation & &/L|C}.
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RAM E|AA BQRE £26l2{M EE= CreateAnnotationStore API &*O 2 =35t IAM AF2 R}

CreateVariantStore EE= Q& 0| CIF 22 5{& 3l oF &L|Ct.

« ram:GetResourceShareInvitations -0| 2fd2 S35l HealthOmicsE= ECHE 3 = USL
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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 345



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 346


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 347


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"
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1D & Ef7F T E SHE oA Euloh

{
"shareId": "495c21bedc889d07d0ab69d710a6841e-dd75ab7ala9c384fa848b5bd8e5a7e0a",
"name": "my_Share-123",
"status": "PENDING"
}
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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 EHT latest 351
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"resourceArn":

Add a permission2|

"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
OH

Jo
HL
N
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HealthOmics 2|2 A0 Ef x|

E{1E ALE5t0 AWS Ela20] HEHIOIEE e = U&LICH Z4 Bl AHEXF He| 7[2F gfe
2 THE HolgUuich 18 A 85t ElAAE S2 Bal, AlY, Hal, AM, ZelYE 4 ol
Ct.

ol ZAOIAE YREIT ZTQI EAZ M THsHE Ol T20| Ele YptxiQl 2 T 2 o
CHaH AHEEFLICH Chs MMo M= AWS 2|44, Ei X1, M5 ZAX| Lo cHEt 7|2 x|AlS 7HEE L
Ct AWS Identity and Access Management.

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

EiOE AL83l0d 8, ARAH &84 £ 7[Et 7|ECE EIAAE BRE = JU&LICH RHAIE LIS

AWS EiT1 X|H MEE A ERSAAIR.
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https://d1.awsstatic.com/whitepapers/aws-tagging-best-practices.pdf
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P 2
g+ AsL

27}, HH £ MY
X{RHS
(=N i —1
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o3t L|C}. CHS of| M9 ZHOo] 1AM &

ol=x| &9

24, MHIA API EE0iM 2lAA0 CHEHEf
AN —

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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2 AL
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ZAAE KIS0 2 22|, AM ol ZE2lE £+ l&Lct
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n

S 17| MESt T oteiol ZHA| Ztoll ZICH 57HS| EfO & S7I5HE = JU&LIch el E S8 7
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HealthOmics 2|A A0 EfT F7}

ElaAol B2 E FItetE AWS E|AAE Al A FESt T 2|00 CHet HMAE BElstE Ol =3
ol E = U&LICH MK 2|aA0 st ol4fof Bi1(7]-2f Wof)E FIHELICH 2lAAF =|CH 50712
EiZE A8E & U&LICH 7| A 2 EEo| AL E =+ JUE X0l AMEto] JU&LICH

El2E F7I8F & O|2{Et EfIE 7|HIO 2 B|AAN| AWS CHE HMAE ZHE|SH= IAM MRS AlAIE
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
A AEO7F MME[E S0 ARA AE0{0] B2 E FTlstE{HOIM CHS EHE#%

[N
CLI. A|J#A AE049] 0|F 2 MySequenceStore0|1 7|7} = FIHE F Ef2
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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524 list-tags-for-

50|
 —

AWS HealthOmics
LICH 2lAAQ} od

aws omics untag-resource --resource-arn arn:aws:Omics:us-
S =
x& gdE el g

west-2:555555555555: sequenceStore/2275234794 --tag-keys keyl, key2
—_ = -

HEB35HHO|
resource &
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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

H
A

« AmazonS3FullAccess - 20| A AF2 5= Amazon S3 EH{Z! & ZH&|of| CHEF MM A LT

« AmazonEC2ContainerRegistryFullAccess - {3 Z 2 Z1E{|0|L{ 0|0|X|2|] Amazon ECR HIX|AE 2|
2 2| ZX|EC|of HMAE = QU&LICH.

« AWSLakeFormationDataAdmin - 243 AE 0{0{| A A 4d8t Lake Formation G| O|E{H|O|A &l E|O|&
of CHer HAAL|C}.
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https://console.aws.amazon.com/iam/home#/policies/arn:aws:iam::aws:policy/AmazonS3FullAccess
https://console.aws.amazon.com/iam/home#/policies/arn:aws:iam::aws:policy/AmazonEC2ContainerRegistryFullAccess
https://console.aws.amazon.com/iam/home#/policies/arn:aws:iam::aws:policy/AWSLakeFormationDataAdmin

AWS HealthOmics Add a permission2|

« ResourceGroupsandTagEditorFullAccess — HealthOmics EHE APl 242 2 HealthOmics 2|4 A0|
Ef-Z g LICH.

K7HIAM HE8 2 MMSIEE 5{85HK| ot &LICt o|2d8t HEH0| U= AFERF7F &
2| Xt 7} HealthOmicsOll Gl O|E{ AA0| MM AT £ Q= HEHE Hoiste
L|Ct RFAMIEE LH2 2 of CHEF MH|A 238 AWS HealthOmics EHHE 2R SHAA|L.
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-

2
oo e oo

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

{
"Effect": "Allow",
"Action": [
"omics:StaxrtRun"
]I
"Resourxce": [
"arn:aws:omics:us-west-2:123456789012:workflow/1234567",
"arn:aws:omics:us-west-2:123456789012: runGroup/2345678"
]
}I
{

"Effect": "Allow",

"Action": [
"omics:StaxrtRun"

]I

"Resourxce": [
"arn:aws:omics:us-west-2:123456789012:xun/*",
"arn:aws:omics:us-west-2:123456789012: runGroup/2345678"
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https://console.aws.amazon.com/iam/home#/policies/arn:aws:iam::aws:policy/ResourceGroupsandTagEditorFullAccess
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"Effect": "Allow",

"Action": [
"omics:GetRun",
"omics:ListRunTasks",
"omics:GetRunTask",
"omics:CancelRun",
"omics:DeleteRun"

1,
"Resource": [
"arn:aws:omics:us-west-2:123456789012:xun/*"

ol CHEt MH|A 23& AWS HealthOmics

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 &
2ot 2R IAM 2£2 AF835104 MH|A ars MMEILICH REMIEH LHE 2 of HEtE @Ieh 48 M
g2 HZESMR AWS MH|A.

MH[A Hgol= chEn 22 A2 30| {o{oF gfLCt.

FIO

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

{
"Effect": "Allow",
"Principal": {
"Service": "omics.amazonaws.com"
3},
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https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_create_for-service.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_create_for-service.html
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"Action": "sts:AssumeRole"

AE[ HAE2 HealthOmics AH|ATF (82 +ISHES 5 & LCt

=
° IAM MHIA 2 of

« Of|A| CloudFormation & Z 2!

IAM AMH|A &2 of

O| G0 M ElAA O|ET A IDsE AN ZIOE HIE £ /= Rt2| EAIRFJLICE.

CHS oMo ME MRS AlESHE Ol AHSE = U= AH|A ol CHEH A g EoiFLIct o MY
2 M 25 Amazon S3 £3 x|, QI Z2 21 1 E 2 Amazon ECR Z1E{|0|L{0f AM|AE £
AT TEtE FOo{FLICH

(® Note
Aol S5t HAIS AFBSHE B A FHAl Amazon S3 QIXIE s3 Heto| ElAAE Futet
L{ct.

"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/*"

]

IAM AH|A Z424 of
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CHE oMM E 2E0] 7t K42 7] &

404 =
HH 2 Amazon S3 &= 2|x|of AMAE = U= HEHS

Example® &= AE0{ 2H4oi CHEH MH[A S

ok

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

HealthOmics MH|A7F Z210|E! Amazon ECR Z|Z X|E2|2| ZAE|O|L{0M KT ZEZ2E A7 ™
of 2lZX|E2[of CHEF 2lAA HAE MAEELICEH o] HA2 HealthOmics AMH|A 7} ZAE|O|LH{E AFR
g+ e HEtE Bo{ELIC FIaE20M &5t 2 Zetoldl 2|ZX|EZ|ofo] 2lAA HME F
7HerLct.

(@ Note
Zzto|s! EIZX|ECI2 HAEZR = S 2ITol| {o{ofF FfLCt.
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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": "*"
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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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"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}/*"

HealthOmics 2| A A &t

Ardg MASHHLE AEO0IE MY M ASKHE CHAIStO CHE AH|A Q| 2[4
grict B0l ek 2lA A0 BMASHHLE HealthOmics 7t 2l A A0 HAM|AE
o| #HetE F4sHok ZLCt.

AWS HealthOmics = &
AE MMST HMA

& T E CHE MHlA

Amazon ECRI} ZAE 2[AA HEH2 MME XM 2 Amazon ECR TE.

7 latest 377



AWS HealthOmics Add a permission2|

Lake Formation ™8t

HealthOmicsOIAH 41 7|52 AF2517| H0d Lake Formation0flA{ 7|2 Cl|O|E{H|O|A M S FAIE

LIC}.

Lake FormationO| M BlAA HEHE 7 5HE{H

1. Lake Formation &0 M H|0|E 7}E 27 A% 1| 0|X|& YJLICt.

2. MZ HEE do|EHolA L Efo|E0of CHEh 7|8 T80 M Cl|o|E{H|o|A &l E|o|&0oil CHEH IAM
HM|A Ko 27 AHEE ME] F|AEHLICEH

3. MEES MEdFLICE.

HealthOmics Analytics= AfH|A H2of CHZ A2t Z 0] 2HHE RAM HEt0| = B2 Clo|EE %t

SoZ et}

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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» s3:ExistingObjectTag/<key>, s3:prefix, s3:signatureversion, s3:TlsVersion
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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
{

7% latest 380

OH



AWS HealthOmics Add a permission2|

"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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"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"

}
}
}
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JSON

"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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JSON
{

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

"Effect": "Allow",
"Principal": {
"Sexvice": "omics.amazonaws.com"
},
"Action": [
"kms :Decrypt",
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"kms :DescribeKey",

"kms :Encrypt",

"kms : GenerateDataKey*"
1,

"Resource": "*"

}

CHE oXl= Clo|E] 2E0{7} Amazon S3 HHZ!0| A CIOIEE S & + Ule HetE ddste HHMES
HoiFLICH

JSON

"Version":"2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"omics:GetReference",
"omics:GetReferenceMetadata"
]I
"Resource": [
"arn:aws:omics:us-east-1:123456789012:referenceStore/*"

"Effect": "Allow",

"Action": [
"s3:GetObject"

]I

"Resource": [
"arn:aws:s3:::[[s3path]]/*"

"Effect": "Allow",
"Action": [

"kms :Decrypt"
]I
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"Resource": [
"arn:aws:kms:us-east-1:123456789012:key/key_id"

1,
"Condition": {
"StringEquals": {
"kms:ViaService": [
"s3.us-east-1.amazonaws.com"
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CreateReferenceStore, CreateSequenceStore
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StartReadSetImportJob, StartReferencelmportJob
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CreateMultipartReadSetUpload, UploadReadSetPart, CompleteMultipartReadSetUpload
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GetReference, GetReadSet
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"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"
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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:*"
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"omics:actionl",
"omics:action2"

]
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{

"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",
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"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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GetObject

ListBucket
AbortMultipartUpload
ListMultipartUploadParts
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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": "*",

"Condition": {

"StringEquals": {
"aws:CalledVialast": "omics.amazonaws.com"
}
}
}I
{

"Effect": "Allow",

"Action": "iam:PassRole",

"Resource": "*",

"Condition": {

"StringEquals": {
"iam:PassedToSexrvice": "omics.amazonaws.com"
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AWSOmicsReadOnlyAccess M2 E

JSON

{
"Version":"2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"omics:Get*",
"omics:List*"
]I
"Resource": "*"
}
]
}
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User: arn:aws:iam::123456789012:user/mateojackson is not authorized to perform:
omics:GetWidget on resource: my-example-widget
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API
{
"Statement": [
{
"Principal":"*",
"Effect":"Allow",
"Action": [
"omics:List*"
1,
"Resource":"*"
}
]
}
AWS CLI

aws ec2 modify-vpc-endpoint \
--vpc-endpoint-id vpce-id \
--region us-west-2 \
--policy-document \
"{\"Statement\":[{\"Principal\":\"*\",\"Effect\":\"Allow\",\"Action\":
[\"omics:List*\"],\"Resource\":\"*\"}]1}"
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--mode interactive \
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REMIEH LH8 2 AWS CLI B & Z o Btol= HIY A2l FEFIM L.

Z & 0] M CloudWatch Logs0i| {4 M[A

ol CHEH 2204 KM A B2 HealthOmics 2£ 2| A&l M[F HE m 0| X|of A of2fet 210 %
O

A4 + UA&LICH

o>

HealthOmics &2 iL|ct.

9..?_" Z;'o (=] F.v EHLhI 7'<I-(TM)
H

T =71 2
& EHo|E0 M AlE ME

=4 F
M HE Ho|Xx|oM CtS &Y & stLHE MEIE +~ A&LICH

»r w N~
> mHE

>
0%

CLI9| ciEl& CloudWatch Logs 7% latest 430


https://awscli.amazonaws.com/v2/documentation/api/latest/reference/logs/start-live-tail.html
https://console.aws.amazon.com/omics/

AWS HealthOmics Add a permission2|

a. AY oM A™M =T E7|E MEARLICE 2£2 CloudWatch 2&0|MH A™ 238 AL
Ct.

b. 9 A&HolA Amazon S30|AM 211 E7|E MEHSIL|CE 242 Amazon S3 2£0M 21
ZEHE Yot

c. A Ao EYod et 2O B AE 2O 2V Ee AY iLHAE 20 EY|E M
EHSELICH 242 CloudWatch 240 2318 uct.

CloudWatch 2£0|M 222 0|58 =& Q)& LC}

1. CloudWatch & https://console.aws.amazon.com/cloudwatch/ @3L|C}.
2. 2F HFoM 23 382 MEigLCt

3. /aws/omics/WorkflowLog 1E& MEHEILIC.

2138 550|721 42 dM HAE AKX omicsE 215l0d EE2| HYE FE &= USLICH
4. 2O OE M5 ME Ho|X|7} ¥2|H Efdes 21 AEZIS MEHSHLICH 2400 2 AE2l0]|

CH&t Oo|HIE T = AIEILICEH

E A8735t04 AWS HealthOmics APl & 22 AWS CloudTrail

AWS HealthOmics = HealthOmics|A{ AF& X} AWS CloudTrail, 248 SEE= MH|A T} =88 ZHdof|
Chst Bl 2= & N3 35t= AWS AMH|AQF SEEILICH HealthOmics CloudTrail2 HealthOmlcsNI CHat
DEAPI EEE O|HER HMEFLICH HXME[E ZE0|= HealthOmics & 2| £ &1t HealthOmics
API 2fdof et 2= EE0| ZEELICH FXE M5t HealthOmics O|HEE E?:.?_ CloudTrail
OHIEE X|&XOZ Amazon S3 HZ!O| HHZ & = &Lt EQYS 75X 2 dRolx
CloudTrail & 9| 0|'|ji|§ 7150 z[2&l O|HEE 2 &= U&LICH CloudTrailol M =&& HEE AIS
5104 HealthOmicsOll = E @M, QHO| £™-E IP T4, LHE st ALR, Q0| £-E AlZtH 3

FIHMR HEE g + &L

oo

>.
OE
x
M
ik
M
Q'I_l
>
FO

CloudTrailod| CHEF REMIEH LH& 2 AWS CloudTrail Al

CloudTrail2] HealthOmics M &

0%
0>
ok
>

4 S H X ol M & A3H=EILICH HealthOmicsOl A &= 0| ghA st s

A‘|H|* O|HIE @} & 7H CloudTrail O|HIE | 7|2 EILICH. oA =2 O]
g = A&LICH AWS H . RHAMIEH LIE 2 CloudTrail O|HIE Z7[SE2 At
o

|_|.|_.

CloudTrail2 7=||""%
s=0| OHIE 7|2

nF
HH>
In

'>II1_I__I_
Pl Ho i
on
x

i

CloudTrail 21 H{Z latest 431


https://console.aws.amazon.com/cloudwatch/
https://docs.aws.amazon.com/awscloudtrail/latest/userguide/cloudtrail-user-guide.html
https://docs.aws.amazon.com/awscloudtrail/latest/userguide/view-cloudtrail-events.html
https://docs.aws.amazon.com/awscloudtrail/latest/userguide/view-cloudtrail-events.html

AWS HealthOmics Add a permission2|

HealthOmics OI HEE A WS HHEEZESH040] O|HEE XM Z 7|E5t2dH FAHE MMELICEH
CloudTrail FXM2 AI235l0d Amazon S3 HZIC 2 21 1} MEsh 4 Q&LICH 2L =
2 MM 7| Moz E': AWS Z2|H™0of| Fxo| MEFELICH FMH2 AWS TIHE|Mo| B E E[T™o| M

Ol'?ﬂES 22510 X|H8 Amazon S3 HZIe 2 21 Tt MEsL|Ct. EEEF CloudTrail 2104 A
2T OHE C|O|EE FII2 M50 ZXIE F6IES CHE AWS MHIAE 7 HE £+ J&LILCH.

 CloudTrail X MH|A & E8
« CloudTrailoll CHEt Amazon SNS &2 34
« 0424 2|0 M CloudTrail 21 T 27| L 0424 A 0| M CloudTrail 21 T} &7 |

5 & HealthOmics 22 CloudTrailoll M 2ZE[H AWS HealthOmics API & Z0i| 2 MSHELICH ol &
£0{ CreateReferenceeStore, StartVariantImportJob, CreateWorkflow 2 2 5 &
5™ CloudTrail 221 1} o 20| MA=|L|C},

QES HEE AEX o] Ciet YE7F Z&ELICH XtH 3YE 0|8

=
[
U&LICE.

Ot
P

-

« IAM AR R BB L2 20| 0|Fo{%i= X[ o{F L|CH.
« HE = H2o[M ALSXtof CHEF A 22 I5 2 A8 35104 20| HHEE[R=X] 047,

« 20| CHE AWS AMH|A0 A O|F 0433 = K| o4F LICtH

KEAMIEH LI CloudTrail userldentity 2 A2 FHZESHMIL.

HealthOmics 21 1} &= 0|3l

CloudTrail 21 m}of= stLt O|&e| 21 orgo 5t =)
el gvgg L|-E|-LH|:|:| Q& =Hed xHod o9} AlZH J;g E}EH:IIE—I %oﬂ EHEF x45|_7+ %01 ol&Lct.
=
T

oreLICt

CHS ol KMol M= CreateWorkflow 242 E0{F = CloudTrail 21 &5 Eo{&EL|C}.

"eventVersion": "1.08",
"userIdentity": {
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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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A olHIEN E CHS EEJF ZEE L CH

* uuid - A™YO| HE 1R AERAULICH
« workflowId-O| A&nt HALE I EZ0| HIEZ AERLICH

« workflowName -O| A&} AAE K3 ZZ 9| O|F L|C}.

0%

« runOutputUri - &20| £33 O|0|E{E £ URILICE

O|HIE M|A|X| o4 A

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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