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Create an account

C & app.terra.bio

| | | Terra BETA

Cookies policy

C) Sign in with Google

ses Your Workspaces

https://app.terra.bio



Terra registration form

O TERRA

New User Registration

First Name * Last Name *

Contact Email for Notifications *

CANCEL




Connect an existing billing account

HIDE INFO PANEL

My Billing Account

PERMISSIONS

I Add members I

Search members

Filter by name or role

Billing Account Administrator (1 member) v
Authorized to see and manage all aspects of billing accounts.




Add the Terra billing user

Add members to "My Billing Account’

Add members and roles for "My Billing Account" resource

Enter one or more members below. Then select a role for these members to grant them
access to your resources. Multiple roles allowed. Learn more

New members

L3 L3 L3
terra-billing@terra.bio © e Add terra-billing@terra.bio
Role \
[ =
a = Type to filter
Billing Billing Account Administrator
Cloud Composer I Billing Account UserI
l Dataflow Billing Account Viewer
Dataproc

Error Reporting
Firebase

IAM

MANAGE ROLES




Add existing billing account to Terra

Create Billing Project

Enter name *

google-credits

Name must be unigue and cannot be changed.

Select billing account *

My Billing Account v ]

CANCEL CREATE BILLING PROJECT




Clone the preconfigured workspace

WORKSPACE INI

CREATION DATE
3/18/2020

SUBMISSIONS

0

EST. $/MONTH
$0.00

®

Clone

«§ Share

[3+ Publish COMING SOON

@l Delete Workspace

FTU OwWTTeT

Clone a workspace

Workspace name *

‘ Genomics in the Cloud v1 copy ‘

Billing project *

ISelect a billing project v J
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O'Reilly book by Geraldine A. Van der Auwera and
Brian D. O'Connor.

fccredits-cerium-white-3320

Read it [online in the O'Reilly Safari library]
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Select groups v
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Available workflow configurations

DASHBOARD DATA NOTEBOOKS WORKFLOWS JOB HISTORY @
—
WORKFLOWS SEARCH WORKFLOWS ‘ Sort By: ‘ Alphabetical v ‘ e ‘ ‘ = ‘
Find a Workflow scatter-hc.data-table I scatter-hc filepaths I

V. 1 V.1
o Source: Terra @ Source: Terra @




Workflow information summary

(® scatter-hc.filepaths

Snapshot: | 1 v

Source: genomics-in-the-cloud/scatter-hc/1
Synopsis: Run CATK4 HaplotypeCaller parallelized by interval

v  This workflow runs the HaplotypeCaller tool from GATK4 in GVCF mode on a single sample in BAM format. The execution of the HaplotypeCaller tool is
parallelized using an intervals list file. The per-interval output GVCF files are then merged to produce a single GVCF file for the sample, which can then be

used by the joint-discovery workflow according to the GATK Best Practices for germline short variant discovery.

® Run workflow with inputs defined by file paths
) Run workflow(s) with inputs defined by data table




Workflow inputs

S
Download json | Drag or click to upload json SEARCH INPUTS ]
Task name 1 Variable Type Attribute
HaplotypeCallerGVCF docker_image String [ "us.gcr.iofbroad-gatk/gatk:4.1.3.0" l {}
HaplotypeCallerGVCF java_opt String l "Xmx8G" l {..}
HaplotypeCallerGVCF ref_dict File l "gs:ffgenomics-in-the-cloud/v1/data/germline/reffref.dict” = l {-}

HaplotypeCallerGVCF ref_fasta File [ "gs:/lgenomics-in-the-cloud/vl/data/germline/ref/ref fasta" = l {..}




Workflow submission in Terra

Broad
Methods
Repository

Inputs Workflow

Data .. “ :

(GCS)

Input data can be sourced
from the workspace bucket
or any other GCS bucket
to which you have access

Container

Data (GCS)




Using the data table

DASHBOARD DATA NOTEBOOKS WORKFLOWS  JOB HISTORY ©)
I
WORKFLOWS ‘ SEARCH WORKFLOWS ‘ Sort By: ‘ Alphabetical v ‘ ‘ =H ‘ ‘ EE
Find a Workflow I Scatter—hc.data-tablel scatter-hc filepaths

V. 1 V.1
o Source: Terra @ Source: Terra @




Using the data table

O Run workflow with inputs defined by file paths

® Run workflow(s) with inputs defined by data table

Step 1
§ n - - -
Select root entity type: | book_sample . J all 3 book_samples (will create a new set named "scatter-hc-data
table_2020-03-19T05-02-55")
SCRIPT INPUTS QUTPUTS
J—
Download json | Drag or click to upload json SEARCH INPUTS }
Task name 1 Variable Type Attribute
HaplotypeCallerGVCF docker_image String [ workspace.gatk_docker } {) wo r ks pa C e . g a t k d o C ke r
HaplotypeCallerGVCF java_opt String [ Xmx8G" } {.)
HaplotypeCallerGVCF ref_dict File { workspace.ref_dict = ] {-}
[ ] [ ] [ ]
MergeVCFs java_opt String [ "Xmx8G" ] {}
o Ld

ScatterHaplotypeCallerGVCF input_bam File | this.input_bam = ] {} t h 1 S O 1 n p u t . ba m
ScatterHaplotypeCallerGVCF input_bam_index File { this.input_bam_index = ] {-}

ScatterHaplotypeCallerGVCF intervals_list File [ workspace.intervals_list_min B} {-}




The book sample table
3 DOWNLOAD ALL ROWS I 2 rows selected o

Download as TSV

(]~ book_sample_id | input_bam input_bam_in
I Open with... I

father father.bam father.bai

Export to Workspace

mother mother.bam mother.bai Delete Data

[] son son.bam son.bai




Speciftying the workflow

OPEN WITH... X < YOUR WORKFLOWS

2 book_samples selected 2 book_samples selected

@ o

01— scatter-hc.data-table

»{wda1l} Workflow scatter-hc.filepaths

B.

Open with Workflow




Monitoring the workflow

Submission (click for details) Data entity MNo. of Workflo... Status Actions Submitted Submission...
scatter-hc.data-table | .
Submitted by genomics.book@gmail.com scatter-hc-data-table_2.. 2 x_J Submitted ABORT WORKFLOWS Today 21dcefll-c..
scatter-hc.filepaths 1 ‘/ Done Toda d48d9fb5-
Submitted by genomics.bock@gmail.com Y
LIST VIEW INPUTS QUTPUTS LABELS TIMING DIACGRAM
———|
Task Name Status Start Duration Inputs Outputs Links Attempts
HaplotypeCallerGVCE < ) m
MergeVCFs Task Name :| > @ - @ !
r
HaplotypeCallerGVCF N
=
Scattered: 4 shards
MergeVCFs
© 0 9 -
4 0 0 O




Timing diagram

LIST VIEW INPUTS QUTPUTS LABELS TIMING DIAGRAM
I

DN T useraction
HaplotypeCallerGVCF shard 2 attampt : 3011s-2507s R

0 30 0 30 0 30 0 Duration: 21.126 seconds 30 0 30 0 30 0




Cromwell caching mechanism

Has this combination been run before?

7
\
| | YES  Canwe access YES  Skip execution,
| xg\v III]]]]] I Cl;letck ) the outputs? use saved outputs
eachtas

I ] I b’ .
| Inputs Workflow Container >

- files | = NO NO
| — Runthetask

- parameters | :
S y :

Register results if successful




GATK Best Practices at full scale

_ ‘Tél’fr BETA Workspaces »>
—_— ? WORKSPACES help-gatk/Whole-Genome-Analysis-Pipeline
DASHBOARD DATA NOTEBOOKS WORKFLOWS JOB HISTORY

e

ABOUT THE WORKSPACE ¢*

GATK Best Practices for Germline SNPs and Indels as used at the Broad
Institute

A fully reproducible example of data pre-processing and germline short variant discovery. This is the
production version of the pipeline which contains several quality control task within the workflow in
addition to the regular data processing. The workflow takes unmapped pair-end sequencing data
(unmapped BAM format) and returns a GVCF and other metrics read for joint genotyping.




Workflows and subworkflows

BamToGvcf N X
ID: 503d2bfa-8444-4{86-aaf0-caf65753bc16  [%

3

LIST VIEW

Status: Succeeded &)

Tasks: 5 succeeded, O failed, O currently being
processed

Submitted: Aug 13, 2019
Task Name Started: Aug 13, 2019

Ended: Aug 14, 2019 (19h 8m)

UnmappedBamToAlighed...

LIST VIEW INPUTS OUTPUTS TIMING DIAGRAM
I

AggregatedBamQC

Task Name Status Start Duration Inputs Outputs Links Attempts

. ScatterintervalList @ Aug 13,2019 oh 4m ) [t m® 1

CollectRawWgsMetrics

HaplotypeCallerGATK3 @ (@) Aug 13,2019 16h 30m -
CollectWgsMetrics MergeVCFs @] Aug 14,2019 Th8m £ = m@d 1

CollectVariantCallingMetrics © Aug 14,2019 Th 24m 4] 28 cm® 1
BamToGvcf ValidateveF © Aug 14, 2019 1h 24m 4 md 1

BamToCram




Timing diagram

LIST VIEW INPUTS OUTPUTS LABELS TIMING DIAGRAM

SubWorkflowRunningState

BamToGvef attempt 1: 6:01 pm - 1:09 pm

Duration: 19.14 hours
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Downloading data...or not

File Details ®

Filename
NA12878.ubams.list
Preview

gs://broad-public-datasets/NA12878/unmapped/HIYFICCXX. 4.
gs://broad-public-datasets/NA12878/unmapped/HIYFICCXX.5.
gs://broad-public-datasets/NA12878/unmapped/HIYFICCXX.6.
gs://broad-public-datasets/NA12878/unmapped/HIYFICCXX.7.
gs://broad-public-datasets/NA12878/unmapped/HIYFICCXX.8.
gs://broad-public-datasets/NA12878/unmapped/HIYN2CCXX.1. 7

gs://broad-public-datasets/NA12878/unmapped/HK35MCCXX. 1.
gs://broad-public-datasets/NA12878/unmapped/HK35MCCXX. 2. il il ()
gs://broad-public-datasets/NA12878/unmapped/HK35MCCXX. 3. File Details
gs://broad-public-datasets/NA12878/unmapped/HK35MCCXX. 4.
gs://broad-public-datasets/NA12878/unmapped/HK35MCCXX.5. Filename
gs://broad-public-datasets/NA12878/unmapped/HK35MCCXX.6.
gs://broad-public-datasets/NA12878/unmapped/HK35MCCXX. 7. NA12878 filtered.vcf.gz
gs://broad-public-datasets/NA12878/unmapped/HK35MCCXX. 8. : : ;
as://broad-public-datasets/NA12878/unmapped/HK35NCCXX. 1. File can't be previewed.
File size File size
19 KB 185.67 MB
View this file in the Google Cloud Storage Browser View this file in the Google Cloud Storage Browser
DOWNLOAD FOR < $0.01* DOWNLOAD FOR $0.02*
Terminal download command Terminal download command
gsutil cp gs://broad-public-datasets/NA12878/unma C] gsutil cp gs://fc-ef9abb30-2a10-4229-b574-895e3ac E]
> More Information > More Information
* Estimated. Download cost may be higher in China or Australia. * Estimated. Download cost may be higher in China or Australia. .
DONE DONE
A. B.




Terra is part of an open data ecosystem

Tailored to

specific audiences All of Us Single-Cell Portal Terra Community  Molecular Oncology
Workbench Almanac
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Additional resources

e Terra documentation
e https://www.youtube.com/playlist?list=PLh _zJaZ9uQ7P0Ow6bMLWgL80oDul2EiNIv6
* https://app.terra.bio/#workspaces/fc-product-demo/Terra-Data-Tables-Quickstart
e https://app.terra.bio/#workspaces/fc-product-demo/Terra-Workflows-Quickstart

 Terra Library Showcase
* https://app.terra.bio/#library/showcase
* https://app.terra.bio/#workspaces/warp-pipelines/Whole-Genome-Analysis-Pipeline

* Terra community forum
* https://support.terra.bio/hc/en-us/community/topics/360000500432



https://cromwell.readthedocs.io/en/stable/backends/Google/
https://app.terra.bio/
https://app.terra.bio/
https://app.terra.bio/
https://app.terra.bio/
https://support.terra.bio/hc/en-us/community/topics/360000500432
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