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Sign up for free temporary billing

If you have not filled out the 1-question form on the Think-a-Thon registration
confirmation email already, please provide a Google email address in the chat

You will be:
* registered for ScHARe

= added to a free temporary billing project that will allow you to run all the Think-a-
Thon materials with your instructors

You will be active on this billing project for about 1 day after the Think-a-Thon

If you want to access work-in-progress from the Think-a-Thon after this time, you will need to set up your
own billing and copy any of your workspaces to your own billing
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Experience poll

Please check your level of experience with the following:

Python

R

Cloud computing

Terra

Health disparities research
Health outcomes research
Algorithmic bias mitigation
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SciiARe

ScHARe is a cloud-based population science
data platform designed to accelerate research
In health disparities, health care outcomes, and
artificial intelligence (Al) bias mitigation
strategies

The platform offers researchers at all career
levels and disciplines:

=  Access to centralized social determinants of
health and other social science datasets

= The ability to collaborate as they apply Al,
machine learning, and other advanced
analytical techniques to these datasets in a
secure setting



http://nimhd.nih.gov/schare

SciiARe

ScHARe aims to fill three critical gaps:

Foster research collaborations and increase
participation of women and underrepresented
populations with health disparities in data
science

Leverage social science (SDoH) research
opportunities afforded by Big Data and cloud
computing

Advance Al bias mitigation strategies and
ethical inquiry by increasing the use of diverse
eyes and skKills



http://nimhd.nih.gov/schare

Sci1ARe Components

ScHARe co-localizes within the cloud:

= Datasets (including social determinants of health and
social science data) relevant to minority health, health
disparities, and health care outcomes research

= Data repository to comply with the required hosting,
managing, and sharing of data from NIMHD- and NINR-
funded research programs

= Computational capabilities and secure, collaborative
workspaces for students and all career level researchers

= Tools for collaboratively evaluating and mitigating
biases associated with datasets and algorithms utilized to
inform healthcare and policy decisions

Frameworks: Google Platform, Terra Interface, GitHub,
NIMHD Web ScHARe Portal

Intramural & Extramural Resource

Secure
Free Tools Workspaces

Resources . Federated

Data

Hosted
Data

ScHARe

Web Portal Data
Repository

Collaborative
Discussions

Updates/
Funding

lue



http://nimhd.nih.gov/schare

SciiARe Data Ecosystem

Researchers can access, link, analyze, and export a wealth of datasets within and across platforms
relevant to research about health disparities, health care outcomes and bias mitigation, including:

= Google Cloud Public Datasets: publicly accessible, federated, de-identified datasets hosted by
Google through the Google Cloud Public Dataset Program

Example: American Community Survey (ACS)

= ScHARe Hosted Public Datasets: publicly accessible, de-identified datasets hosted by ScHARe
Example: Behavioral Risk Factor Surveillance System (BRFSS)

* Funded Datasets on ScHARe: publicly accessible and controlled-access, funded program/project
datasets using Core Common Data Elements shared by NIH grantees and intramural investigators to

comply with the NIH Data Sharing Policy
Examples: Jackson Heart Study (JHS); Extramural Grant Data; Intramural Project Data




Access to social and
behavioral datasets

= |

= The cloud offers access to vast

SciHHARe
repositories of data, and enables

mapping and linking across sources ScHARe Data Ecosystem will offer access to

300+ datasets, including:
= Extremely large datasets are statistically = Google Cloud Public Datasets
analyzed to gain detailed insights, often

using Al and substantial computer- = ScHARe Hosted Public Datasets

processing power American Community Survey
U.5. Census
Social Vulnerability Index

= Datasets can be linked together to see Food Access Research Atlas

how patterns in one domain affect other Medical Expenditure Panel Survey
areas National Environmental Public Health Tracking
Network

_ _ : = Behavioral Risk Factor Surveillance System
» Data can be structured into fixed fields or

unstructured as free-flowing information » Repository for Funded Datasets on ScHARe
— Compliance with NIH Data Sharing Policy

= |ncrease use of Dark Data




Data organization v
=

SciARe

On ScHARe, datasets are categorized
= by content based on the CDC Social
7 Determinants of Health categories:

Economic Stability

Education Access and Quality

Health Care Access and Quality
Neighborhood and Built Environment
Social and Community Context

with the addition of;
= Health Behaviors
o o S = Diseases and Conditions

a0~

Users will be able to map and link
across datasets



Cloud computing
strategies

Al/ML can analyze massive
amounts of data properly without
human intervention

Terra, standalone or in conjunction
with Google Cloud Platform’s
Vertex Al, can support AL & ML-
based analyses

Workflows (pipelines) are a series
of steps performed by a compute
engine for bulk analysis

Computing environments can be
customized or standardized (using

a custom Docker Image or a startup

script)

ScARe

Uses workflows in Workflow Description Language
(WDL), a language easy for humans to read, for batch
processing data.

Python and R, including libraries most commonly used

Enables customization of computing environments to
ensure everyone in your group is using the same
software

Big query and Tensorflow access for advanced
machine learning

Enables researchers to create interactive Jupyter
notebooks (documents that contain live code) and
share data, analyses and results with their
collaborators in real time

For novice users, integration with SAS is planned



Cloud security

* The Terra system has been SCHARe
granted Authority to Operate
as a FISMA Moderate impact = Secure Workspaces
system and is FedRAMP

authorized = Duos used for organization and
security

= NIST framework NIST-800- = RAS single-sign on in future
53 Rev 4 Moderate, to
achieve compliance with
Industry-accepted security
standards




Al bias mitigation
strategies

Widespread use of Al raises a number of ethical, moral, and
legal issues — likely not to go away

Algorithms often are “black boxes”

Biases can result from:
= social/cultural context not considered
= design limitations
» data missingness and quality problems
= algorithm development and model training
= implementation

If not rectified, biases may result in decisions that lead to
discrimination, unequitable healthcare, and/or health
disparities

Lack of diverse perspectives - Populations with health
disparities are underrepresented in data science

Guidelines and recommendations emerging from HHS, NIST,
White House, etc.

ScHARe

Critical thinking can rectify Al biases.

ScHARe was created to:

foster participation of populations with
health disparities in data science
promote the collaborative identification of
bias mitigation strategies across the
continuum

create a culture of ethical inquiry and
critical thinking whenever Al is utilized
build community confidence in
implementation approaches

focus on implementation of Al bias
guidelines and recommendations




Sc™ARe Data Repository

CORE COMMON DATA ELEMENTS

NOVEL CDE FOCUSED
REPOSITORY TO FOSTER
INTEROPERABILITY

COMPLY WITH DATA SHARING
POLICY - HOST PROJECT DATA

B




ScARe Common Data Elements and Harmonization

= Through significant efforts, data i
can be harmonized to a

particular data dictionary ScHARe can =
dictate a commaon o8 -— However, a lot of
data dictionary | useful S0H datasets
; that all program exist outside of
To incorporate external data, et s | R R vt
. . abide by for | conform to the NIMHD
users must harmonize in an ad- consistent L D,_ @ 1D or any standrads at
. . gn harmonization all, making combining
hoc manner that is specific to a omm e
. ScHARe on
particular use case, and premisedaa 00 | yinual,ad oc .
harmonization, difficult

requires significant manual effort t share

It is difficult to share these

mappings with others or re-use

the ad-hoc harmonization in other

projects

UPCOMING



SCTHAN'Re Harmonization through mapping

= Harmonization should be
shared: data standards cannot be
enforced on everyone

We are building a mapping
system to relate datasets to data
dictionaries and transform them
on the fly (we call the result of a
transform a dataview)

Mappings can easily be shared
amongst the community: a user
who mapped CDC data to
ScHARe’s DD can then share it
with the community

ScHARe Data

Ecosystem

Mapping from
CDC dataset 10

B

%"‘_t-*—l

ScHARe DD

Il

ScHARe on
premise data

Cloud
Data

¥

ScHARe

ScHARe DD

‘

Mapping from
ED dataset o
ScHARe DD

ragrey

The community can generate these
mappings as-needed, and the
mappings can be shared.

UPCOMING




Séi-lARe Mapping extends between platforms

Mapepany Triemi

Ferra Dala o

ScHARE DD

: B}l prOVIdIng mapplngs _and Mapping Trom ScHARe ﬁ @ @
simple connector plugins as- CDC datset 1o : . L=

ScHARe DD —
needed, we can accommodate i_‘ =
S— Mapping Tor Genomics
new data sources and map g ‘datn 10 rejavan
O ScHARE DD ScHARe Harmonlzed

between data dictionaries dutn

This provides the flexibility to SR T Other IC

]
[y

ﬂ":ﬂ
G

expand the ecosystem as e A =
new standards are developed — =
and adopted Genr;-;uu:.

Current common data @
elements can be incorporated
into mappings immediately

UPCOMING



This creates an
extraordinary opportunity
SCHARQ for hlgh-lmpact
collaborations across
platforms

All-/'Us

RESEARCH PROGRAM

Learning how to use
Terra on ScHARe will
open up a world of
possibilities,

giving you access to an
Interdisciplinary wealth
of datasets and
resources

BioData

CATALYST |



Interest poll

| am interested in (check all that apply):

Learning about Health Disparities and Health Outcomes research to apply my data science skills
Conducting my own research using Al/cloud computing and publishing papers

Connecting with new collaborators to conduct research using Al/cloud computing and publish papers
Learning to use Al tools and cloud computing to gain new skills for research using Big Data

Learning cloud computing resources to implement my own cloud

Developing bias mitigation and ethical Al strategies

O o o o o o 0O

Other



Two Ways to Sign up for SCHARe News

Scannable from your
screen! : )
nimhd.nih.gov/schare



https://public.govdelivery.com/accounts/USNIHNIMHD/subscriber/new?
http://nimhd.nih.gov/schare

ScﬁAHA’Re Think-a-Thons Register:

Monthly sessions (2 hours)

Instructional/interactive

Designed for new and experienced users

Research & analytic teams to:

= Conduct health disparities, health
outcomes, bias mitigation research

= Analyze/create tools for bias mitigation

Publications from team collaboration

Networking

" Mentoring and coaching bit.ly/think-a-thons

Instructional Research teams
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http://www.bit.ly/think-a-thons
http://www.bit.ly/think-a-thons
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Registering for SciiARe

Funding Opportunities

Complete the fO"OWing steps Science Collaborative for Health disparities
tO register fOI‘ SCHARe Sc. ] Re and Artificial intelligence bias REduction

EcHARe s a8 cloed-based social soence daia plaifioom

1 . VlSlt the SCHARe portal on gesned 1o Acoelerale reseanch in minonmy ':-'.-:Ellu..n::: Pl

mespanbas, hEash care outcomeas, and artdicial inelkgeEnce

the NIMHD website: Iias mitigation seategies

The plarorm offers researchears & all carees levels

n i m hd . n i h .QOV/SChare = ACCESS 10 S00al doterminmngs af Ealith and abhar S0l

gtience dalasers

v
= The abkdity b collabonade a5 fhiry apphy artificial

mieligence, machine legmirg, and olher aivance
SrAlyBEAl [EChnigues 10 these dalaseis in i Securne

2. Click on the “Register for setting
ScHARe” button st il b sn s pigeiesd

PArDsCa st Of underreqresemen o S I daEla SCiend

50 BRIl pyeEryone Cas anoiit from e rESearch oppoatuniies

Rffarcdad By By Data and clioisd compiting

Regisier for ScHARe
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Registering for ScHARe

About Frograms Funding Cpporfumnities Mews and Euvenis Resources

On the registration page:

Register for ScHARe

SckHiRe b powered by Teradf. Tema i@ an apen-sounce plaficem for omedicsl reseancfess o access dala rin analysis bools, and collabo abe

Click on the “Register for
ScHARe on Terra” button

SotARD on Fera

Thee ScrbAfE feam will vy yous appistabon within 3 bieskess days antd notify of you of your acceplancs,

Node: To regsier o ScHARe, you will need siher & Gansd aooon o anothiern smssl acooun! assocuiasd with a Googhe ey (an insbivtonal email, for scampde ) 1§ you
0 nod haen @ Googe RoOoT] O veaidd BOE 0 oeales @ new Googe aocodnd ko wsing SCHAR, you can civate @ Googie goodlint hane

After ScHARe Registration Approval
DFCE JOUl TEQESSIILI0N Redjuess & appnssd, yoe will recEnse 5n email ssking \NH!MFIHEHIEIIHI-MI] SLEpS
1 Acceas the SeHARS Terms workspacs §
2. Chck on the blue login bution ard sign inbo Terra. Your usemame 5 the Google email sddress you movided (o regues] sccess to ScHaRe. Click Mext. Then enter

e Google potoue paESSWORD 15 login
3. vou will 500 & NeW User RegiSoration page. IFsen yowr mams and chok on Regisier. You will (hen be asoed (o fovies and acoosm e Tara Terms ol Senvice

4.1l you aocepd the Terms ol Senace:, you will be taken jo ihe ScHARe Terr Workspace @, Hers you car slar expiconmg the avasdable resooross and reading about

Thir pressct (s posnt 5 Essow 107 mcte tetls)




Registering for SciiARe

Complete the registration form

The ScHARe team will:
= review and approve your application

= send you an email with additional
instructions within 3 business days

» Note: you will need a Gmail account or
another email account (an institutional
email, for example) associated with a
Google identity. If you do not have it, you
can create one here:

bit.ly/3QeUngh

ScﬂRe

Registration Form

" Reguined

Welcome to ScHARe

SCHARS {Mrience Colaborame for Healn dignarihies omd Aricial intedpence baat Edochon o 5 Malions s ukes o
Healh (NEH] prosict porsTred Dy e (8 scalanle snd openi-souine Googhs Lo baxced plstionm) tor someaaEal

researchsm and their colaboraloTs 10 BI0eRs the same dats and run anafyses ioqgether i dedsated, SEcure onlne spaces

SCHARS = & cofaboration betwesn (e Naboral Insbtuls on Minonty Health gnd Hesith Dapantes (NIMED} and the
MlatEngl Indnbgte ol Pyrging REcagerh (RINEE 5t e Nanongl Irhbubed o4 Haalie (M-

o ohitaEn BOEES o Ehe ScHARS plathonm on Terma, pleass il i 1 1o beiow. Thid SCHSRE Caam wisll Finels and Mo

Yo apphcaton and send Yoo ah el velh acdibonal insdruchions wethin 3 Duseness Owys

ThE quelons marked wth an ailendik () sre feguned



http://bit.ly/3QeUngh

Creating a Terra account

The email you will receive after
ScHARe registration approval
will ask you to complete the

following steps: Welcome to Terra
Community
1. Access the ScHARe Terra Workbench

workspace at:

Terra = & cloud-nethve platfonm foe biomedical ressarchers Lo access

blt Iv/acceSS_SChare data, run analysis tools, and callaborate. Leain more sbout Terra,

IF ) Qe @ ey UIRer D el ning usee, click hag in o continuge

2. Click on the blue “Log in” [ woom

button



http://bit.ly/access-schare

Creating a Terra account

5 Sign in with Google

4. Select “Sign in with
Google” @

L Sign in

5. Sign into Terra. Your
username is the Google
email address you
provided to request
access to ScHARe G signin with Google Forgot email?

B®  Sign in with Microsoft Create account

10 continue to Terra

Email or phane

6. Click “Next” and enter
your Google account
password to login




Creating a Terra account

7. You will see a New
User Registration
page. Insert your name
and contact email, then
click on “Register”

New User Registration

First Mo * Liarsd

Contact Email fer Motifications *

CAMNCEL




Creating a Terra account

8. Review and
accept the
Terra Terms
of Service

Terra Terms of Service
Flease accept the Terms of Service to continue.
Terra Platform Terms of Service

Last Modified: Janwary 10th, 2023
Effective Date: January 10th, 2023

Certabn terms (inciuding camtalized terms) ane defired in Secthan 1.3 (Crefimithons).

1. Introduction

Thanks for LS Tesral Terra & a platiorm developead El_-.' ".-"E'rli'_-,', Micresoft ard The Broad
Institute that enables Users to curate and publish datasets, discover and #Ccess data,




Access to social and
behavioral datasets

= |

= The cloud offers access to vast

SciHHARe
repositories of data, and enables

mapping and linking across sources ScHARe Data Ecosystem will offer access to

300+ datasets, including:
= Extremely large datasets are statistically = Google Cloud Public Datasets
analyzed to gain detailed insights, often

using Al and substantial computer- = ScHARe Hosted Public Datasets

processing power American Community Survey
U.5. Census
Social Vulnerability Index

= Datasets can be linked together to see Food Access Research Atlas

how patterns in one domain affect other Medical Expenditure Panel Survey
areas National Environmental Public Health Tracking
Network

_ _ : = Behavioral Risk Factor Surveillance System
» Data can be structured into fixed fields or

unstructured as free-flowing information » Repository for Funded Datasets on ScHARe
— Compliance with NIH Data Sharing Policy

= |ncrease use of Dark Data
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What is a workspace

Workspaces are the building
blocks of Terra - a dedicated space
where you and your collaborators
can access and organize the same
data and tools and run analyses
together

They are like computational
sandboxes with everything you
need to complete your project: data,
analysis tools, documentation

You can use workspaces to:

= Link to data in the cloud for analysis, instead
of downloading and storing it yourself

= Combine data from different sources in a single
table for analysis

= Keep data organized with integrated
spreadsheet-like tables - no matter where in
the cloud the data are stored

» Visualize and analyze data in real time using
Python and R (and soon, SAS)

* Find and run bulk analysis tools (workflows)
even if you're not a programming expert

= Share reproducible analysis results

= Collaborate while maintaining control of your
resources



Dashboard

The landing page (i.e.,
Dashboard) is your
project overview - the
guestions you're trying to
answer, the data and
analysis tools you'll use,
etc.

The dashboard uses the
Markdown language,
which lets you organize
text with headers and
include links and
additional references

DASHBOARD DATA AMALYSES WORKFLOWS JGE HISTORY

ABOUT THE WORKSPACE #

Sc¢iHARe

Science Collaborative for Health disparities and Al bias REduction

ScHARe |Scence Collaporat ve for Health Dispanties and Artificial intelligence biss Beduction) is 4 clold-pased reseanch
collaboration platform developed by the Mational Institute on Minority Health and Health Disparities (MIMHD) and the Mational

Institute of Mursing Research (NINR)

The aim of the ScHARe program s 1o ncrease participation of underrepresented populations in data science and clowd

Computing so that evernyone can bensfit from the research ocpportunities afforded by Big Dats

Af integral part of the program s the SOHADS Think-8-Thons webinar sefies, comncensdd 10 helg préepans underepressnted
researchers, students, and their collaibaratons 1o use the ScHARe platform and =arn how [0 lewver e I‘i-:l.'_l Data and cloud
computing. Participants will share knowledge and skills, and form cross-disciplinany, multi-lewvel collaborations around

innovative research projects that can lead 1o breakthrough puikications,




Dashboard

Workspace details are populated
automatically in the right column of the
Dashboard

Expandable sections include:

= Workspace information: creation date,
date last updated, your access level

= Cloud information: location of workspace
storage, estimated storage cost and size,
etc.

= Workspace owners

= Workspace tags: only visible to owners,
tags are useful for searching and indexing

WORKSPACE INFORMATION

Last Updated e 2073
Creation Date LAA0f2023
Workflow Submissions

Access Level Prgject Chame

CLOUD INFORMATION

Cloud Name 7\ Google Cloud
Location us Us-centrall (lowea)
Coogle Project ID terra-d3cbB8107 [
Bucket Mame fc-secure-deeZ5d7 3.
Estimated Storage Cost 8043

Upcated on 5 L1202 2

Bucket Size 21408

Ipdated on 3112023

Qpen buckest in browser &
Open project In Google Cloud Console &4

OWNERS O




Data

In the Data tab, like spreadsheets
built right into the workspace, data
tables help keep track of all
project data, no matter where files
are stored in the cloud

= In the ScHARe workspace, click
on the Data tab

= Under Tables, you will see a list
of dataset categories

= |f you click on a category, you will
see a list of relevant datasets

= Scroll to the right to learn more
about each dataset

More information will be provided in
the next Think-a-Thons

DWEEMBORETD DaTa ARALYSES

TABLES

B A Madn TabeDatagats [118

I DpaggeiasCanditiang (1)

M EconcemicSianiiy (306

[ EdueatienfccsssdndQualty (4T}

m " -
Echasatiarf s oaiainaiianbly (47 §

B HealthChmpldSesiArd Chiality [10]

B MulbipheCategones (15

W HeEighbaresdfindiu lItEmd enment (10

W Soxc MANRDC cemimiu Nyt (&l

REFERENCE DATSA

WEOREFLEWS 208 HISTORY
4 ED & OFEMN Y A EXPOR g SE
| = EducationdoressindCualliy_ld | Catesgorkes
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~ I
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Analyses

In the Analyses tab, you can P il i e
interact with the data and

. DASHEOARD CHATA, AMALYSES WORKFLOWS JCB HISTORY
perform/share analyses using j—— = =%

Python or R

Your Analyses | + siam

» |n the ScHARe workspace, click

on the Analyses tab e e

» This tab contains instructional = DR R ) SR
notebooks and analysis tutorials =
on how to use the ScHARe o L 01_introduction to Terra Cloud Enviranment ipynb
resources in the Terra _
environment :;E Juipry 02 _Invbrcsaeetion 1o Tesra Jupyviter Nolebooks ioynb

More information on our instructional
notebooks will be provided later




Workflows

In the Workflows tab, you will
find workflows for bulk analyses

= These are the sorts of
repetitive analyses that can be
automated

= Workflows in Terra are written
in the human-readable
Workflow Description
Language (WDL)

More information will be provided
in the next Think-a-Thons

@ e Waorkspacoes + ScHARe/ScHARE =
WORKSPACES Workflows
DASHBOARD DATA ANALYSES WORKFLOWS JOB HISTORY
== ="
WORKFLOWS

Find a Workflow

o

To get started, click Find a Workflow

What's a workflow?




Creating your first workspace

Let’s create your first Terra workspace!

For the purpose of this tutorial, let's assume that you intend to create a workspace that will allow you to
work with two groups of collaborators:

= Group 1 - Internal collaborators: researchers in your lab, who must be able to access your data,
perform computations, and work with you to write the collaborative notebooks you plan to use to share
your results with the scientific community

= Group 2 — External collaborators: researchers at another institution, who you want to be able to see
your data, notebooks and analyses, but without the possibility of modifying them




Collaborators and permissions

Click on the menu in |||
the top left corner of
the page, then on
“Groups”

B8 croups

L Luca Calzonl

Prafile

Croups

Billimg

Claud Environments

Sign Out

ais Workspaces

im Library

9 Support




Collaborators and permissions

On the Groups page, select “Create a New Group” and proceed to create two different groups, one
for each of the two groups of collaborators previously identified

Create New Group

Enter a unigue name *

Oirvhy BRthirs, mumbird, undéseanss, nd dashes &lldwed

B Allow anyone to request access i

CANCEL




Collaborators and permissions

On the Groups page, select “Create a New Group” and proceed to create two different groups, one
for each of the two groups of collaborators previously identified

Create New Group

Enter a unigue name *

Group-2-External-Collaborators

Oy hetters. numibers, underscores, and dashas allowasd

Allow anyone to request access @

CAMCEL CREATE GROUR




Collaborators and permissions

For each group, click on the name of the group and, in the following screen, on “Add User”

i E-IEEDUPS SEARCH GROUP

ﬂ ETAQGU PS SEARCH GROUPS

GROUP MANAGEMENT

GROUP MANAGEMENT: GROUP-1-INTERNAL-COLLABORATORS

& Croste s Mew Graun Allow anyone to request access @
4+ Add User
Group Name |

Email 1
Group-1-Internal-Collaborators

g rmail.com

Group-2-External-Collaboratars




Collaborators and permissions

Add the Google email address of at least one researcher to each group. If you want one or more of
your collaborators to be able to manage users and groups, check the “Can manage users (admin)” box

Add user to Terra Group

User email *

researcherl@gmail.com

Role

[ can manage users (admin)

CANMCEL ADD USER




Authorization domain

You now have two lists of collaborators with whom you can share your workspace, assigning different roles.
It's time to create an authorization domain for your workspace!

What is an authorization domain (AD)?
Data in the cloud is more secure than data stored locally. Terra has several layers of protection.

ADs are data protection mechanisms - managed groups with strictly enforced workspace permissions
that, like a badge, follow the original workspace and all copies of it.

The AD guarantees that only members of the AD can clone (copy) the original workspace. If anyone
tries to share a cloned (copied) workspace with a colleague who doesn’t have the right badge (doesn’t
belong to the AD), the recipient won’t be able to view the workspace. Your data and analyses are safe!




Authorization domain

Create an authorization domain for your workspace, by adding a new group called “Collaborators” in the
“Groups” section.

Yo BETH

GROUPS
Create New Group

Enter a unigue name * + Create a New Group
GROUP MAMAGEMENT

Collaboratorg

GCROUP MANAGEMENT

4 Create a New Group Oy TS, P, Ender noores, 300 deshes Mlowed I

Alicrw aryone to request access I

Group Mame

L . CAMNCEL CREATE GROUP

Collaborators

Groupe L-ntermal-Collaborators

Group-2-External-Collaborators

Group-1-Internal-Collaborators
ScHaRe

Croup-2-External-Collaborators
ScHARe-Think-a-Thons




Authorization domain

Both your groups of collaborators will need to belong to your “Collaborators” authorization domain to
be able to access your workspace. Simply add the group email associated with each group (circled in blue
below) to the “Collaborators” group list: every email address in your groups will now belong to the
“Collaborators” authorization domain as well. You can add additional users to each group at any time

GROUP MANAGEMENT

+ Create a New Group

Group Name | Group Email
Collaborators Collaborators@firecloudorg
CGroup-1l-internal-Collaborators Group-1-Intamal-Collaboratars@firecloud.org

Group-2-external-Collaborators Group-2-External-Collaborators@firecloud.org




Authorization domain

Add user to Terra Group

User email *

Group- 1-Internal-Collaborators@firecloud.org|

Role

L Can mianag e users [admin)

CANCEL ADD USER

GROUP MANAGEMENT: COLLABORATORS
Allow anyone to request access

+ Add User

Email |

Croup- L -Internal-Collabgratorsi@firecioud.org

Croup-2-External-Collaborators@firecloud org

Roles

rMMamiber

Mamber




Creating the workspace

BETA

It’s now time to S.E, ==
SEARCH GROUP — WORKSPACES
create your | I!_____GE{:E’S_ i
workspace! |
L Luca Calzoni W Wor KEF.IE ce
; EGRATGHS Dedicated SRaces fiar ol and Your collaborators o aocess
In the “Workspaces” €.l o e Pincarih Viawd

sas Workspaces

section, click on the
“+” sign next to

ScHARe Think-a-Thons

Viewed Mar 11, 2023 602 AM 5

17 ” =
Workspaces i\ Library
9 ecloud.org search by kewvawoind s
Support - e s 1
MY WORKSPACES [1) NEW AND INTERESTING (5]
recloud.org T e .
ﬁ- COVID-19 Data & Tools Name

LcHARe Think-a-Thons




Creating the workspace

Assign a name to your workspace, select our free temporary billing project “ScHARe-Temp” (or create
one following the instructions provided during this Think-a-Thon), and add a description

Create a New Workspace Create a New Workspace

Workspace name *

Py-Workspace

Billing project*

Select a billing project

Description

Py First workspace

CAMCEL

Workspace name *
My-Workspace
Billing project *

select a billing project

™ ScHARe-Temp

CANCEL



Creating the workspace

Assign the “Collaborators”

authorization domain to the

workspace

Create a Now Workspace

Weorkspace mame *

Mhy-Wor ks pacie

Billing project *

™ SrHARS-Tamp

Bucket location O

usoondral L (ko) [detaull)

Description

Ity Tirst workspacs

sectog,

CAMCEL CHEATE WORKSPALCE

Billing project ©

&% ScHARe-Temp

Bucket location @

us-cantral l [lewwa) (default)

Description
by First works pace

Authorization domain

Salect Grouns

Eﬂilabmatu-r5>

Croup-1-Internal-Callabarators

Croup- 2 -Extemal-Callabaratars

ScHARe

ScHARe-Think-a-Thons

Create a New Workspace

Waorkspace nama *

Fely-WOrkEpace

Billing project *

Y SoHARG-Temp

Buchket location @

ig-centrall {lowa) (default)

Description

by first workspace

Autharization domain @

Coflabadalons. X

CAMCEL

TE WORKSPACE




Creating the workspace

Congratulations, your workspace was successfully created!

WORKSPACES

CASHBOARD DATA, AMNALYSES WORKFLOWS 108 HISTORY

ABOUT THE WORKSPACE #

WORKEPACE INFORMATION L
My first wiorkspace

Last Updated 3f11/2023

Creation Date 3F11/2023

Workflow Submizsions 0

Booens L [ A T

CLOUD [INFORMATION >

CWHERS 3

AUTHORZATION DiOMAIN ¥



Sharing the workspace

You are now ready to share it with the two groups of collaborators

you created:

1. Click on the menu in the top left corner of the page, then on

“Workspaces”

2. ldentify your workspace in the list of workspaces provided on
screen and click on the corresponding vertical three-dot menu (A),

then on “Share” (B)

MY WORKSPACES (2) HEW AN INTERESTING [&]

Mame

My-Workspace

by First workspace

ScHARe Think-a-Thons

FEATURED (&1]

PUBLIC (218)

Last Modifiad

Mar 11,2023

Mar & 023

1

Created By

Bagmail.com

calzonil2EEnih.goy

| | | ;;"GRKEPACEE

L Luca Cakzoni

::: Workspaces
im Library

ﬂ Support

H‘ COVID=-19 Data & Tools

L] Cleme
Access La-u'a-l - A
Crwner i Lock '
= Loe
Wiriter i Deleta




Sharing the workspace

In the drop-down menu, select the group email corresponding to your first group of internal
collaborators

=
share Workspace Share Workspace
User emall User email
Add people or groups Add people or groups

Current Collaborators @p- 1-Internal-Collabo ralnrs.ﬁ.f-reclnudﬂb

Collaboratars@firecloud.ong
fgrnalloarmn
- ¥ '_T_-'I'I 5hare Croup-2-Bxternal-Collaborators@firecloud.ong
¥ Lan compule

ScHARe@lirecloud.ong
ScHARe-Think-a-Thens@firecloud.org

Share with Support | E CANCEL shargwatsupporte T JIRLY CANCEL =iy




Sharing the workspace

Share Workspace

User email

Add people or groups

Current Collaborators

Bgmail.com
« an share

Dnamier . :
« Lan compute

Croup- 1-Internal-Collaboratorsi@firecloud.org
[ Can share

Wiriter o
B Can compute

Reader

il

Assigning permissions — Group 1 (Writer)

Since you want this group to be able to:

= access your data

= perform computations

= help you to write the notebooks you will use to
share results with the scientific community

select the “Writer” role for this group in the drop-

down menu and check the “Can compute” box

Any user belonging to the group will be able to
modify your workspace and analysis notebooks,
and perform computations for which you will be
billed through your Terra Billing Project

Notice how you are the owner of the workspace,
and can add other co-owners if desired




Sharing the workspace

Share Workspace

Usar email

Add people or groups
Current Collaborators

iggmailoom
« Canshare

Cwnar Lo e
* Lancompute

Croup-1-Internal-Collaboratorsi@firecloud.org
[] Can share

wWriber
Can compuie

Croup-2-External-Coliaboratorsifirecloud.org

Cﬂr—-adpr )_u B Can share
Can compuie

Share with Suppart | _m

CaMCEL SAVE

Assigning permissions — Group 2 (Reader)

Since you want this group to be able to see your
data, notebooks and analyses, but without the
possibility of modifying them, select the “Reader”
role for this group in the drop-down menu and do
not check the “Can compute” box.

If you also want the group to be able to share your
work, check on the “Can share” box

Any user belonging to the group will be able to see,
but not modify your workspace and analysis
notebooks, and they will not be able to perform
computations — unless they copy your notebooks
and create their own Terra Billing Project,
sustaining the cost of the computations




Billing permissions

To allow collaborators from Group 1 to perform
computations for which you will sustain the cost, you have
to give them permission to use your Terra Billing Project

WORKSPACES

Luca Calzoni

aborators to acces

We will demonstrate how you can do this using the free
temporary billing project associated to your workspace

Profike

1 Croups
‘ Bllling ScHARe "
Note - This part of the tutorial is for demonstration purposes only. Viewed M
As owners of the free billing project you used to create your demo Sk bt
workspace, we are the only ones able to share it with others. Revisit sign Out
these slides after creating your own billing project: you will be Tags

able to replicate these steps using the billing project you own 21 Workspaces
g INTERESTING [&)

. i_ Library
Instructions: 1

1. Click on the menu in the top left corner of the page, then © suveor
on “Billing”




Billing permissions

BT Hilling = Billing Frogect
# BILLING ScHARe-Temp

2. ldentify the billing project
associated with your ScHARe-Temp
workspace in the list of BILLING PROJECTS | O CREATE

Billing Projects owned by
you, and click on it Owned by You v | e e e e e e

£ ScHARe 3
2 ' Workspaces Spend report

3. Click on the “Members” tab G E”AM'T“D

2% nimihd-ai-bias-mitigation

Wiew billing account

Name |

My-Waorkspace

Shared with You W

ScHARe Think-a-Thons

£ T101-Janz202 1

ThinkAThonTest




Billing permissions

4. Click on “Add User”, add the group email associated with collaborators from Group 1 to the Billing Project,
and confirm. If you prefer, you can add specific individual collaborators instead of the entire group

: - Belling = Bulling Project
@ BILLING ScHARe-Temp

SCHARe-Temp

BILLING PROJECTS | © CREATE ot BRI S

A Yaou are tha ondy owrmner of this shiared bidling proj

Owned by You w : ; .
account. More information aboul managing shs

£y ScHAR®

Warkspaces Membars Spend regort
2y ScHARe-Temp

% nimhd-al-blas-mitigation

Email 1

Ehared with You s

SCHARe-Think-a-Thons@fireckoud.org

£ T101-3an20321

- Thatad TP L] PR Tt

DO




Billing permissions

Success! Your collaborators can now use your Billing Project to perform computations in the cloud

— =, Billimg = Bilkeng HFropect
- ﬁ BILLING SeHARe-Termp

ScHARe-Temp

BILLING PROJECTS © CREATE M Bl oot

oL e [ve anly craener of thes shared Billing projesct Consides aadeng another Gamer Lo ANSLIie Someans i§ abis
Owmed by You o 1 ¥ J !
w i sccount. Maore iInformation ghout managing shared Dilling prodects

3 ScHARE

Workspaces Members Spehid report
) ScHARe-Temp I —

4 dAchd Lser
% nimhd-ai-blag-mitigation

Ermall | Rales

Shared with You e

DroE- L-Imternad-Collabaratomf reclowl ang i

&y T101-Jan2021
Re-Trirk- & Tirecic |




Cloning an existing workspace

One last thing. If you are interested in using the data

resources of a workspace or replicating the analyses l l |
showcased in its notebooks, and have the appropriate
permissions to do so, you can create a copy of such | e Calioni
workspace for your personal use. This operation is called
“cloning” the workspace

@ WORKSPACES

ams Workspaces

You are encouraged to clone the ScHARe workspace and
use its resources i\ Library

Here is how you can do it. In this example, we will clone the @ suppor
workspace “ScHARe Think-a-Thons”, a copy of the ScHARe

workspace we created for this Think-a-Thon
2% COVID-19 Data & Tools

1. Click on the menu in the top left corner of the page, then
on “Workspaces”



Cloning an existing workspace

2,

Identify the workspace you want to clone in the list of workspaces provided on screen and click on
the corresponding vertical three-dot menu (A), then on “Clone” (B)

P

ﬁ WORKSPACES

Workspaces @

Dedicammd spaces Tor you snd yous collaboraiors 1o Bocss and a

SRR Ll cogethser. Loarm moee abosut workse
w Fecamly Wimsed
My ok D C
VA MY J D RO S S G ﬂ Wiy AR ) D 202 T TR LA _:ﬁ.
(¥ Noreey i Llar e o LT
MY WORKSPACES (2] MEY SN INTERESTIMNG [§) FEATURED 1G] PUBLE {318)
——————————
Blarna Lo pMadified T Craated By AEEEEE Lanval
My-Workapace

inr 11, 2023
By firt veoe pac

11, i oy B T 2upsaTEmat ooy e
SeHARe Think-a-Thons CMEonil 2 fEnin g LT '+ O
Earee

Mar 6. 2023




Cloning an existing workspace

3. Input a name for the workspace copy Cloi Ehis Warkeoass

Select the Billing Project you want to Workspace name *

associate with the workspace. For this ScHARe Think-a-Thons copy

example, you can select our free Biiling project

temporary Billing Project “ScHARe- By ST =
Temp”

Bucket location

5. Select the bucket location. A bucket el flovial s »
location can only be set when creating a
workspace. For this example, you can

Description
ihttpsdstarage googleapis comfnimhd-hosted-

leave the default unmodified datasets-public/ScHARe% 20publici2 Ofiles/logos
fScHARE logo.prg)
Change the Description if desired awit Science Collaborative for Health disparities
7. A cloned workspace will inherit the ,“,’f:'___‘,’,]ﬁj’f_:ﬂf“ domain @
Authorization Domain (AD) groups of ScHARe, ScHARe-Think-a-Thons
the original workspace. Add an additional Select groups >
AD if needed

CAMCEL CLOME WORKSPACE




Cloning an existing workspace

WORKSPACES

Success! The

cloned workspace is Workspaces @
nOW IISted among Dedicated spaces for you amd your collaborators (o access and analyze data iogother. Learm mone abouwt workspaces
your workspaces ¢ Racunkly Vievied
ScHARe Think-a-Thons copy kiy-Workspace ScHARe Think-a-Thons
Viewsd idar 13 2023 266 AM iy Wipwed bor 11, 2033, 4:259 DM ] Wieawed Mar 11, 2023, 502 AM Ty

You can freely
access all of its

Tags t Access level: s Eilling praject d =
resources : '
MY WORKSPACES [3) MEW AND INTERESTING {£) FEATURED |&1) PUBLIC (318)
=t esaisie bt Lol asle e L O e ]
Mame Last Modifled T Created By
C ScHARe Think-a-Thons copy > Bar 13,2023 iy 1 S2usggrnaileom
My-Workspace pMar 11,2023 ryl 52uesgrgmailocom

by First workspace

ScHARe Think-a-Thons Mar 6, 2023 calzonil2 fEnihugoy
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Part IV
Notebooks and Environment



What is a nhotebook?

A Jupyter Notebook is an interactive analysis tool that
includes:

= code cells for manipulating and visualizing data in
real time (Terra notebooks support Python or R)

= documentation to make it easier to share and
reproduce your analysis

To get the most out of this tutorial you should be familiar
with programming. If you are not, the code in our
notebooks is very easy to understand and reuse, and our
tutorial will still help you understand how notebooks work

We will:
= cover the basics of creating your first notebook

= explore the instructional notebooks available in
the ScHARe workspace and run one of them

Why use notebooks?

A notebook integrates code and its output
into a single document where you can run
code, display the output, and also add
explanations, formulas, and charts

Using notebooks:

* is now a major part of the data
science workflow at research
institutions across the globe

can make your work more
transparent, understandable,
repeatable, and shareable

= will speed up your workflow and
make it easier to communicate and
share your results




ScHARe
notebooks

Let’s take a first look at
what a notebook can do
by checking out the
instructional notebooks
that ScHARe offers to
help novice users learn
how to use the
workspace and its
resources

A list of the available
notebooks is provided on
the right. We will access
and run a copy of one
of these notebooks, as
an example

List of ScCHARe instructional notebooks

= 00_List of Datasets Available on ScHARe: a list of the datasets available in the ScCHARe Datasets
collection.

= 01_Introduction to Terra Cloud Environment: an introduction to the Terra platform and cloud
environment.

» 02_Introduction to Terra Jupyter Notebooks: an introduction to Jupyter Notebooks on the Terra
platform.

= 03_R Environment setup: instructions on how to setup your cloud environment for R-based
notebooks.

= 04_Python 3 Environment setup: instructions on how to setup your cloud environment for Python
3-based notebooks.

= 05_How to access plot and save data from public BigQuery datasets using R: instructions on
how to access, plot, and save data from datasets available on the cloud through the Google Cloud
Public Datasets Program, using R.

= 06_How to access plot and save data from public BigQuery datasets using Python 3:
instructions on how to access, plot, and save data from datasets available on the cloud through the
Google Cloud Public Datasets Program, using Python 3.

= 07_How to access plot and save data from ScHARe hosted datasets using Python 3:
instructions on how to access, plot, and save data from datasets hosted by ScHARe in this
workspace.

= 08_How to upload access plot and save data stored locally using Python 3: instructions on
how to import to Terra, access, plot, and save data from datasets stored locally on your computer.



Creating a notebook

WORKSPACES

1. Click on the menu
in the top left corner

of the page, then on Workspaces @
“Works paces,, L Luca Calzoni Dedicated spaces far you and your collabaraters

H | er ‘::\:;OFEKSPACES

» Recantly Viewsd

2. Click on the new sas Workspaces My-Warkspace
Workspace you Viewed Mar 13, 2023, 3:51 AM )
created earlier %
tOday !m Library SEaTC '.l'.-'i".::."'.' aid Ta

MY WORKSPACES (2] MEWY AMDY INTERES]

9 Support Hame

My-Workspace
by First voarkspace

ScHARe Think-a-Thans

-ﬂ- COVID-19 Data & Tools




. Click on the “Start”

Creating a notebook

. Click on the
“Analyses” tab

Workspaces » ScHARe-Ta n".p,-'h‘.:l.- Wiorkspace

& WORKSPACES Analyses

DASHBOARD DATA WORKFLOWS IOB HISTORY
button Your Analyses

A place for all your analyses

= o £
jupyter eStudiﬁ | JBi{::mﬂducmr = Gal

Click the button above to create an analysis.




Configuring the environment

5. Select “Jupyter”

6. In the next window, assign a name to the notebook and choose a programming language (“Python 3”)

7. Click “Create analysis”

Select an application

@ Studio | | Bioconductor

= Galaxy

Qr Click [ Drag to upload an analysis file

Create a new notebook

MName of the notebook *

Language *

Python 5

Python 3

n

Create a new notebook

Name of the notebook *

Tizst

LangusgE

| Prython 3 we |

H‘E-ﬂ-TE ﬁ.Hl-f'.L"-"E




Configuring the environment

8. You will now be asked to configure your Cloud
Environment. In this window, you can configure the on-
demand availability of computer system resources,
especially data storage and computing power, needed to
perform your computations:

= Application configuration: the software application +
programming languages + packages used to create
your cloud environment. You can leave this unchanged

= Cloud compute profile: the CPU and RAM available to
run your application, which determines how much
processing can be done at a time.

Notice how changing the parameters changes the
estimated costs to run at the top of the window. Find the
balance that's right for you. More compute power costs
more, and you don't want to request (and pay for)
significantly more than your computation needs

Jupyter Cloud Environment

A choud ernaibidnianl Sormists of SEoheanen sorTguration, cliaund Sormsiits and pers=Snent
a sLE LA

ey chowsd oormouia oo Pwsmpd o comwpuis ol Herpnier! dod cond

20.05 per e £0.00 per ir $0.40 par mantn

Application configurmion I
Dipfaui JOATK £.2.4.0, Dython 31712, B 42.H
Wihat's insislled on this erviranmens? Updated: Dec 7, 2007

varsion: 2.2.9
Startup scrip Srotonol

Cloud computs profllle

cPhis |1 o~ Memory(GB) | 375 0w
T} Enable CPUs[mw| Learm mede gbout OPU comt and restrictions. @
Compute [ype
Srandard Vid
B Enable sitophuse Ledrn mohd BEouUl SUlops e, [

30 minutes of inactnaty

Location [ws | ¥

us-centrall jlowe) jdefault] ™



Configuring the environment

CPUs, Memory: leave the default values unchanged

Enable GPUs: checking the box allows you to add
graphics processing units (GPUs) to your environment.
GPUs are optimized for linear algebra computations,
such as matrix multiplication, and for training artificial
intelligence and deep learning models. Leave the box
unchecked

Enable autopause: recommended. Once your browser
becomes inactive and 30 minutes pass, the cloud
environment autopauses to save on costs

Location: physical location where the data is going to
reside. Leave the default value unchanged

Persistent disk: Terra attaches a persistent disk to your
cloud compute to provide an option to keep the data on
the disk after you delete your compute. A minimal cost
per hour is associated with maintaining the disk, even
when the cloud compute is paused. Select “Standard”
and “10 GB” and click on “Create”

CPUs |1 w~ | Memory(GB] | 375 w

B Enable GPUS| mma| Learn more abiout GPU cost and restrictions. of

GPUtype | NVIDEATesla T4 v | GPUs |1 w

Compute type

Srandard WM -

E Enable aubcpause Learn more about autopause. &

3G I | minutes of inactity

Location s | 0
us-central ] (lowa) {default) b

Parsistent disk

Persistent cesks slore analysis data. Learn more about persistent disks and
whesre your disk B meunted

Disk Type Dk Size (GBE)

Sranclard e 10

CREATE



Configuring the environment

= Success! Your environment has been configured, and your notebook created. Click on its name to open it



Configuring the environment

= Creating the cloud environment will take 3-5 minutes

RETA Workspaces » ScHARe-Tem p/My-Workspace » analyses
WORKSPACES Test.ipynb
DASHBOARD DATA AMNALYSES WORKEFLOWS JOB HISTORY
PREVIEW [READ-ONLY) of OPER Ll PLAYCROUND MODE H 2N Creating cloud environment,. You can nevigaie away and returm in 3-5 minutes

Since this newly-created notebook is empty, we will open and run one of the ScHARe
instructional notebooks instead, to give you a closer look at how notebooks work.



Running a notebook

1. Click on the menu
in the top left corner
of the page, then on
“Workspaces” L  Luca Calzoni

” | ‘:’?ORKSPACES

2. Click on the 322 Workspaces
ScHARe Think-a-
Thons workspace :
that was shared i Library
with you by the
instructors

9 Support

-ﬂ- COVID-19 Data & Tools

— 8 WoRKSPACES

Workspaces @

Dedicated Spades far you and your collaborators

» Recantly Viewsd

My-Workspace

viewed Mor I3, 2023, J:51 AM Y

Search by keywaord Ta

MY WORKSPACES (2] MEWY AMDY INTERES]

Hame

My-Workspace

by First voarkspace

Gﬂl—i.&ﬂ'e Think-a-T@




Running a notebook

LA Workepaces « SekHADe-TermpScHARs Think-a-Thons

3. Click on the WORKSPACES Analyses

“02_Introduction
to Terra Jupyter
Notebooks”
notebook

DASHBOARD DATA, AMALYSES WORKFLOWS JOB HISTORY

Your Analyses | + smasr

Application Hame |

E : - 1
e Jupyier CU_LIET OF Datatals Availaie on ScHAaH . gynD
.‘1—-"

e
Pl RTINS 01 _Imtroduction to Terra Cloud Enwranmentipyno
-"‘—-'

f—

ovlE Jupsdar 02 _Introduction to Terra Jupytar Motebooks.ipynb
S a
W

)

FEYIE e 03 _A Ernviromment ssebun.ipyno




Running a notebook

4. Click on
“Open”

-




Running a notebook

5. Configure the environment as = G S AR AR T eSS
Shown before then CIiCk On —= @ WORKSPACES 02 _Introd uction tI}TF_"”E-]IJI:I:l".‘E'r r'lh'J'l.iE'tll:h'.lH_"l-.il'_'l_'lf'rl-Er

“Create” [N EhAE g a et o] LT, AR YRER WO FLOW S IO TR

e JURYLer 02 Iinoduction io Tera Jupyler Nolebooks  (sesmen

6. Follow the step-by-step

. . . Cin Es B mar [l  Harew Vg Wakgats i lomi Trupiss ke Liecaoa Pytken B D
instructions in the notebook, T R TR AT A TR B i e A T 6 i
which will help you understand: Eontents = 0
] = Felrililes 1o R Pl
= why notebooks are used in s e hacsa i e * 1 innduiction tn Jupyhir Notebonks
research e ke T g S

w3 Hedrboos Blaies
21 [ew e rwameiale Ueer inferice

" the relationship between the e 1.1 Notebook overview
notebook and the workspace o shonr e o nckebck wa et you understand

2. Py Daaard 5 et = Wiy nolebioicy aiw wisnd B Bsorwade @ rpladich
. 2.7 How [0 charge: S Samed (15T = The MELHASIN) DERRSEN e el e €
= how to use a notebook, install ot v :”'““'“::f::z::m::m'w!_ ";... e, it s
E L i taln lh.'l'.ﬂi.l-!ﬂ-l'llh

packages, and import hedpnsars

w & Dahad el Mo stk Hascussen
5 Lameng Frythan
modules b

5 R Pythod ieg H o et §aise
Bl Lpmarsg sevihung - WEM.H““ to record and rl-prnﬁ.m :Iau--rlll',ﬂl.ttlps:

=  common libraries in data i in b O
analysis

1.2 Reproducible Notebooks - The Fulure of Biomedical Research




ScﬂRe

Part V
Billing and Costs



What are the cloud costs of working on Terra?

The Terra platform is free to use

However, the following operations in Terra may incur
charges:

1. Virtual Machine compute costs

In cloud computing, a virtual machine is an emulation
of a computer system that provides the functionality of
a physical computer

Terra allows you to customize the characteristics of
your virtual machine based on your computation
needs (more on this later)

= A high-performance machine costs more
= You will be charged for the time you use the
machine

Cloud compute profile

ChRUs | 1 w Memory [GBj | 375

Enable GPUs [mma| Learn miore aboul CPU cost and restrictions. @

Campute type

Standard Wi W

Enable autopause Learn mone aboul aulopause.

15 minutes af inaciTty

Location [scw | @

vs-zantrall (leveal [defaiult) =

Persistent disk

Parcictent dicks store analysis data. Learn more about persistent disks and whe
vour disk = mounied

Disk Type Disk Size (GBI}

Srancard A 10



What are the cloud costs of working on Terra?

2. Data storage

= You will be charged for any data stored in the storage spaces (“buckets”) associated with your account

3. Data egress (i.e. moving data) costs

= As we will see later, when creating a bucket to store data you are asked to set its location (“‘region”),
i.e. the physical place where the data is going to reside (e.g.: “US-CENTRAL1 — lowa”, or “US-EAST4 -

Northern Virginia”). More info on regions here. You will pay to move stored data to a bucket in a
different region

= You will pay to download data from a bucket that is configured as a Requester Pays bucket. \With
such buckets, the data requester pays the cost of the data download instead of the bucket owner



https://cloud.google.com/storage/docs/locations

How will | be charged for these costs?

Terra runs on Google Cloud Platform (GCP). All Terra costs are GCP fees that are ultimately paid
for by a Google Cloud Billing account linked to Terra — specifically, to a Terra Billing project

= Each Billing project is linked to an
umbrella Google Cloud Billing account

Cloud Billing account

= ATerra Billing project is a
pass-through assigned to a
workspace when you create it

= All GCP fees (storage, compute,
egress) are charged per
workspace - regardless of who
does the analysis or whether they

have access fo a billing project. = 4




How will | be charged for these costs?

Will | incur any costs today?

Today and for one day after the Think-a-Thon, access to a free temporary billing project will allow
you to run all the materials with your instructors

What happens after tomorrow?

You will no longer have access to the free temporary billing project. If you want to access work-in-

progress from the Think-a-Thon, you will need to set up your own billing and copy any of your
workspaces to your own billing

Next, we will show you how to set up your own billing




Get $300 in free Google Cloud credits

If you've never used Google Cloud before, you are eligible for $300 in
free Google Cloud credits you can use for working in Terra

Conditions for Google Cloud credits eligibility

* You haven't previously signed up for the Free Trial

* You've never been a paying customer of Google Cloud, Google Maps
Platform, or Firebase

= |f you're part of an organization that uses Google Cloud, your email will
likely not be eligible

What can | do with my credits in Terra?
The credits will cover anything that has a cost in Terra - such as storing data and running analyses. You
can’t use credits to add GPUs to your computing resources, and you are limited to 4 workspaces at a time

How long will my $300 credits be available?

Your credits will be available for 3 months, or until you have used up all $300. Once your credits run out or
expire, you can upgrade to a paid account


https://support.terra.bio/hc/en-us/articles/360055066731

Step 1. Set up a Google Cloud Billing account

1. Go to the Google Cloud console at https://console.cloud.google.com/ and sign in with your Terra user
ID. If you haven't already set up a billing account, you'll be invitated to activate your free trial

2. Click the activate button and follow the instructions

n Siart your Free Triad with 5300 0 credil. BonT woiry—4y0n won | be changed @ oo mon ool of oredis. Leam moe ACTIVATE

= Google Cloud Salect 8 project w Search (/] for rescurces, docs, products, and mons O, Search ) _I:l {f} H o

B Cloud averdew ¥
Get Started with

®  Recem - Google Cloud Platform

aE
Wiew all products Coll-dlay. 5300 free trial o pet you started

Always free products o keep you going

BiNMED i
-
APT  APls & Services ¥
E Biling
Top Products
B 1AM E Admin » p

& Marketplace {i}

»

B
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https://console.cloud.google.com/

Step 1 of 2 Account Information

o SWITCH ACCOUNT

Country

Limted States -

What best describes your organization or needs?

Please select
Other -

Terms of Service

I have read and agree to the Google Cloud Platform Terms of
Service, Supplernental Free Tral Terms of Service, and the terms of
service of any applicable services and APis.

Required 16 conlinue

Step 1. Set up a Google Cloud Billing account

Access to all Cloud Platform Products

Get averything you need to build and run your apps,
websites and services, including Firebase and the

Google Maps AP,

$300 credit for free

Put Google Cloud to work with $300 in credit to
spend over the next 90 days.

Mo autocharge after free trial ends

We ask you for your credit card to make sure you are
not a robot. You won't be charged unless you
manually upgrade to a paid account.

e




Step 1. Set up a Google Cloud Billing account

3. You'll need to verify your identity with a one-time
verification sent to a cell phone, and give a
credit card, PayPal account or bank account PRyt imled

(you won't be billed until the credits expire)
= Add credit or debit card

4. Verify the Google Cloud Billing account in the #  Card details
Billing page. You should see My Billing
Account in the top left @  pBilingaddress
5. Google will create a project, My First Project,

funded by your free credits, in the My Projects
tab



https://console.cloud.google.com/billing

Step 2. Link the Cloud Billing account to Terra

The next step is to link the Google Cloud Billing Account to your Terra account, so that Terra and Google
can communicate about cost and billing

You must use the same Google ID for both the Cloud Billing account and your Terra user name

When logged into Google with your Terra user ID, go to the Google Cloud Console Billing page.

Select the checkbox beside the Google Cloud billing account you will use for Terra.
On the right panel, below Permissions, select the Add Principal button.

Add "terra-billing@terra.bio" under New Principal in the form.

In the dropdown, select the role Billing > Billing Account User.

Click Add.

Click on the Save button

N o o kw0 bd =

Note: "terra-billing@terra.bio"” will appear in the list as "terra-billing@firecloud.org.” This is expected.


https://console.cloud.google.com/billing

Step 3. Create a Terra Billing project

Once Terra is linked to a Cloud Billing account, you can create a Terra Billing project that will allow you to
create a workspace to store and analyze data

1. Go to the Billing page from the main navigation (click on your name to expand the drop-down, and
select Billing)

2. Click on the "+ Create" button at the top left

3. If prompted to Enable Billing Permissions, select the Google identity of the Google Cloud Billing
account, and click Allow. This lets Terra access Cloud Billing accounts associated with your Terra
user name (Google ID).

Enter a unique name for your Terra Billing project

Select the Google Cloud Billing account that will fund the Billing project

oA

You may see multiple Cloud Billing accounts that you can select for this Terra Billing project. If you
need to locate a Billing account ID, navigate to the Google Developers Console and click
on Billing. Look for the number below Billing account ID



https://app.terra.bio/#billing
https://console.developers.google.com/billing

Understanding and monitoring costs

You can ESTIMATE

COSTS:

1. analysis costs

2. cloud storage
costs

3. egress (i.e., data
moving) costs

You can CHECK
ACTUAL COSTS in
the Google Cloud
Platform Console

You can REDUCE
COSTS in several
ways (for advanced
users)
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s (VM and disk)

2) Estimate costs using real-time
cost’hour in Cloud Environment widget
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- Updates based on the machine
configuration you choose

- Total cost (estimate) =
(cost/hour) x (hours the VM will be aclive) +
cost of the Persistent Disk

- Autopause function saves money!



Understanding and monitoring costs

You can ESTIMATE

COSTS:

1. analysis costs

2. cloud storage
costs

3. egress (i.e., data
moving) costs

You can CHECK
ACTUAL COSTS in
the Google Cloud
Platform Console

You can REDUCE
COSTS in several
ways (for advanced
users)
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Understanding and monitoring costs

You can ESTIMATE

COSTS:

1. analysis costs

2. cloud storage
costs

3. egress (i.e., data
moving) costs

You can CHECK
ACTUAL COSTS in
the Google Cloud
Platform Console

You can REDUCE
COSTS in several
ways (for advanced
users)
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Understanding and monitoring costs

You can ESTIMATE

COSTS: S——
1. analysis costs g Ry R TS o
2. cloud storage | —_ =
costs B e R o
3. egress (i.e., data g s e i i
: i e Full monthly spend
moving) costs i s

B slpE b wey

You can CHECK
ACTUAL COSTS in
the Google Cloud
Platform Console

8 # = B B @

You can REDUCE "
COSTS in several 51
ways (for advanced .
users)

details (actual costs)
broken down by
compute, storage, and
SO On.

console.cloud.google.com



http://console.cloud.google.com

Understanding and monitoring costs

You can ESTIMATE

COSTS:

1. analysis costs

2. cloud storage
costs

3. egress (i.e., data
moving) costs

You can CHECK
ACTUAL COSTS in
the Google Cloud
Platform Console

You can REDUCE
COSTS in several
ways (guides are for
advanced users)

Terra allows you to find the right balance between cost and time

Saving on workflow costs

» Delete intermediate files: quide
» Call-caching: guide

» Checkpointing: guide

» Preemptible VMs: guide

Saving Cloud Environment costs

» Size application compute appropriately: guide

» Move generated data to regional or nearline storage: guide
» Autopause: guide

Saving on storage costs

» Ask how much are you storing, where are you storing it, and how
frequently will you access it?

» Move data to regional or nearline storage: guide


https://support.terra.bio/hc/en-us/articles/360039681632-Saving-storage-costs-by-deleting-intermediate-files
https://support.terra.bio/hc/en-us/articles/360047664872-Call-caching-How-it-works-and-when-to-use-it
https://support.terra.bio/hc/en-us/articles/360056897032-How-to-use-checkpointing-to-save-on-long-running-tasks
https://support.terra.bio/hc/en-us/articles/360029748111-Understanding-and-controlling-Cloud-costs-#generaladvice
https://support.terra.bio/hc/en-us/articles/360038125912-Understanding-and-adjusting-your-Cloud-Environment
https://support.terra.bio/hc/en-us/articles/360058268972-Moving-data-to-from-the-Cloud-Environment-detachable-Persistent-Disk
https://support.terra.bio/hc/en-us/articles/360029761352-Preventing-runaway-costs-with-Cloud-Environment-autopause-
https://support.terra.bio/hc/en-us/articles/360029748111#h_01FHDYRGZZATCH53908V0BW43M
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Thank you

Next Think-a-Thons:
Data Sets Review and Analyzing Data



Terra tutorials and resources

If you are new to Terra, we recommend exploring the following resources:

= Qverview Articles: Review high-level docs that outline what you can do in Terra, how to set up

an account and account billing, and how to access, manage, and analyze data in the cloud

= Video Guides: Watch live demos of the Terra platform’s useful features

» Terra Courses: Learn about Terra with free modules on the Leanpub online learning platform

» Data Tables QuickStart Tutorial: Learn what data tables are and how to create, modify, and

use them in analyses

» Notebooks QuickStart Tutorial: Learn how to access and visualize data using a notebook

= Machine Learning Advanced Tutorial: Learn how Terra can support machine learning-based

analysis


https://support.terra.bio/hc/en-us/sections/360006866192-Overview-articles
https://support.terra.bio/hc/en-us/sections/4408259363739-Videos
https://leanpub.com/universities/terra
https://app.terra.bio/#workspaces/fc-product-demo/Terra-Data-Tables-Quickstart
https://app.terra.bio/#workspaces/fc-product-demo/Terra-Notebooks-Quickstart
https://support.terra.bio/hc/en-us/sections/5586691916827-Machine-Learning-on-Terra-advanced-tutorial-

Next Think-a-Thons: Register for ScCHARe:

-&‘;;;ﬂ,""
. h...--i' ﬁ'

bit.ly/think-a-thons bit.ly/join-schare

™M schare@mail.nih.gov



http://www.bit.ly/think-a-thons
http://bit.ly/join-schare
mailto:schare@mail.nih.gov
http://www.bit.ly/think-a-thons
http://bit.ly/join-schare

Two Ways to Sign up for SCHARe News

Scannable from your
screen! : )
nimhd.nih.gov/schare



https://public.govdelivery.com/accounts/USNIHNIMHD/subscriber/new?
http://nimhd.nih.gov/schare

Step 1: Email Address
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Step 2: Listserv Selection
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Scroll down for ScHARe listserv
options to sign up for news about:

= ScHARe Datasets — new datasets
coming regularly

= Research Collaborations —
opportunities to join multidisciplinary
ScHARe-based research teams

= Al Bias Mitigation — bias mitigation
tools and research updates

= Trainings, Tools, & Resources —
Think-a-Thons, teaching resources,
& more!

nimhd.nih.gov/schare



http://nimhd.nih.gov/schare

References and credits

= Tutorials and notebooks: The Broad Institute, Inc., Verily Life Sciences, LLC
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