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We have registered you for ScCHARe

To opt out,

email us at

schare@mail.nih.gov

You have been:
= registered for ScHARe

= added to a free temporary billing project
that will allow you to run the event materials
with your instructors

> You will be active on this billing project for the
duration of the Think-a-Thon. If you want to access
work-in-progress after this time, you will need to set
up your own billing and copy your workspaces to it


mailto:schare@mail.nih.gov

In preparation for the Think-a-Thon

Let’s make sure that everyone:

1.

2.

has provided their Gmail address and has been registered for SCHARe
has created a Terra account

can access the tutorial we will be using today at: bit.ly/schare-python

has configured their cloud environment

can run the tutorial in playground mode:

BETA Workspaces » ScHARe-Temp/ScHARe Think-a-Thons » analyses »

WORKSPACES 10_Python Code Basics.ipynb

DASHBOARD AMNALYSES WORKFLOWS JOB HISTORY

PREVIEW (READ-ONLY) « OPEN ] PLAYGROUND MODE : Cloud environment is ready:.



https://bit.ly/schare-python

ScﬁRe

Workshop setup



Please paste the address below in your browser:

bit.ly/schare-python



https://bit.ly/schare-python

If you have already created a Terra account and are
logged in, you will see this:

bit.ly/schare-python

— Wiorhspaces ¢ AR Termpd e AR Thing-a Al by

WORKSPACES 10 F"fthc-n E.cu:lr‘- Basicsipynb
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https://bit.ly/schare-python

If you have not logged in, or have not yet created a Terra
account, you will see this:

bit.ly/schare-python

Welcome to Terra
Community
Workbench

Tearra is a cloud-native platform for biomedical researchers to access data, run
analysis tools, and collaborate, Learn miore about Terra,

If you are a new user or returning usar, click log in to continue,

LG I



https://bit.ly/schare-python

Click on the login button:

bit.ly/schare-python

Welcome to Terra
Community
Workbench

Tearra is a cloud-native platform for biomedical researchers to access data, run
analysis tools, and collaborate, Learn miore about Terra,

If you are a new user or returning usar, click log in to continue,

LG I



https://bit.ly/schare-python

Use the Gmail address you provided us with to log in:

#@ terraprodb2c.b2clogin.com/terraprodbZc.onmicrosoft.com/oauth2/v2 D/authorize?response_mode=query8is..

Q Sign in with Google >

B Sign in with Microsoft




Use the Gmail address you provided us with to log in:

& Signin with Google

O

Signin

1o continue to Terra

|' Ermiel oF pdsome

Forgot email?

To continue, Google will share your name, email address,
language preference, and profile picture with Terra, Before
using this app, you can review Terra’s privacy policy and
terms of service

Create account m




Input the password associated with your Gmail account:

& Signinwith Google

O

Hi Luca

@ roanncaras)

{ Emler YOLUH passwons

] showpassword

To continue, Google will share your name, email address,
language preference, and profile picture with Terra. Befare
using this app, you can review Terma's privacy policy and
lerms of zervice

Forgot password? m




If you are new to Terra, create an account now:

O TERRA

New User Registration

First Name * Last Name *

Contact Email for Notifications ©

healthecare@lucacalZoni.us

CAMCEL




Accept the Terra Terms of Service:

.
e

Terra Terms of Service
Please accept the Terms of Service to continue,

Terra Platform Terms of Service

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

Certain terms (including capitalized terms) are defined in Section 13 (Definitions).

1. Introduction

Thanks for using Terra! Terra is a platforrm developed by Verily, Microsoft and The Broad

b D a

DECLIMNE AMD SICGN QUT




You will see this welcome page:

—— EETA
— -y

Welcome to Terra
Community
Workbench

Terra is a cloud-native platform for biomedical researchers to
access data, run analysis tools, and collaborate.

Find how-to's, documentation, video tutorials, and discussion forums
=

Learn more about the Terra platform and our co-branded sites &



Paste this address in your browser: bit.ly/schare-python

@ Terra x +
& & C@ bit.ly/schare-python

Welcome to Terra
Community

Workbench



https://bit.ly/schare-python

Newly registered users might see this message:

ﬁ 10_Pythan Code Bases gyl - b o

= = & app tenra bios/fvworks paces ScHaRe- Tamp/ S HAR% 20Think-a- Thons/analyss Aaunchy/ 10_Python®20Code®20Bazics ipynh 0 e a

Workspaces » ScHAMS Temp/ScHARS Think-a-Thons

WDRHSP,&.CES 10_Python Code Basics.ipynb

v analyses s

COVID-1%9
Data & Tools

DASHEOARD ChATA, AMALYSES WORKFLOWS JOB HISTORY

Google is syncing permissions for this werkspace, which may take a few minutes or longer. During this time, access to workspace features will be unavailable.
Learm more here,

PREVIEW (READ-ONLY) o OPEN : @

This is normal: the message should go away in a few minutes




Refreshing the page after a while, all users should see this:

— _ =R Workepaces » ScHARe-TempfScHARe Think-a-Thone » analyses » COoVID-19
— @ WORKSPACES 10_Python Code Basics.ipynb Data & Tools
DASHBOARD DATA AMNALYSES WORKFLOWS IOB HISTORY

PREVIEW [READ-ONLY) o OPEN : @

For thes tutoral, we ane I..IE-iﬁG;I w0 datasets stored in the SCHARS Think-a-Thons workspace bucket, To -!II"LEH!,I’IE' them mside thas notéebook, we have o :'.'!r:l.‘i'|il'.'i[|'5.' Il
the data into aur notebook ervinonment.

& Let's copy the dotasets from the ScHARe Think-o-Thons workspace hucket to the Clowd Emviromment Virtuol SMachine.

& e Wil wde Phe giufil comeand.

fgsutil cp gsi/fffo-secure-eldce¥ba-chad-4485-9¢ 38-4Fab508951 3a/PythonCodeRasics/ IrisDataset.csv .
Ipsutil cp gs:f/fo-secura-aldielea - Chad - 448500 10 -aF abS0005 1 3a/MythonCodegas ics/ TrimmedData JIT.csv

# lef's now run the List cosmand to see if the copy of the doto is now in ouwr workspoce.
11l%

This python script demanstrates;

- Tew examples of basic python code -Examples of more advanced python code which can be achieved by learning the basics after a month ar two, -Examples of
visualizations that can be eazily performed and changed. -Additional examples of visualizations using different data and different visualization packages. -Simple
coding exercises -Simple visualization exercise




Do you see a Playground mode button?

BETA Workspaces » ScHARe-Temp/ScHARe Think-a-Thons » analyses »

WORKSPACES 10_Python Code Basics.ipynb

DASHBOARD DATA ANALYSES WORKFLOWS JOB HISTORY

PREVIEW (READ-ONLY) + OPEN < L] PLAYGROUND MODE > : Cloud environment is ready.

If yes, click on it to start your virtual computer. You are done!




If you don’t see Playground mode, click on the Open button:

— _ =R Workepaces » ScHARe-TempfScHARe Think-a-Thone » analyses » COoVID-19
— @ WORKSPACES 10_Python Code Basics.ipynb Data & Tools
DASHBOARD DATA AMNALYSES WORKFLOWS IOB HISTORY
A
PREVIEW [READ-ONLY) o OPEN : @

For thes tutoral, we ane I..IE-iﬁG;I w0 datasets stored in the SCHARS Think-a-Thons workspace bucket, To -!II"LEH!,I’IE' them mside thas notéebook, we have o :'.'!r:l.‘i'|il'.'i[|'5.' Il
the data into aur notebook ervinonment.

& Let's copy the dotasets from the ScHARe Think-o-Thons workspace hucket to the Clowd Emviromment Virtuol SMachine.

& e Wil wde Phe giufil comeand.

fgsutil cp gsi/fffo-secure-eldce¥ba-chad-4485-9¢ 38-4Fab508951 3a/PythonCodeRasics/ IrisDataset.csv .
Ipsutil cp gs:f/fo-secura-aldielea - Chad - 448500 10 -aF abS0005 1 3a/MythonCodegas ics/ TrimmedData JIT.csv

# lef's now run the List cosmand to see if the copy of the doto is now in ouwr workspoce.
11l%

This python script demanstrates;

- Tew examples of basic python code -Examples of more advanced python code which can be achieved by learning the basics after a month ar two, -Examples of
visualizations that can be eazily performed and changed. -Additional examples of visualizations using different data and different visualization packages. -Simple
coding exercises -Simple visualization exercise




Configure your virtual computer — accept the default values:

B 10 Pyihon Code Basicsigynb X + W - ¥ w

2 L & appisrrabes/PworkspacesScHARe- Temp ScHARER20Think-a- Thans/analyses/launch) 10_Pythonfi0Codetl0Bascs ipynk (M | B G :

Jupyter Cloud Environment %

A clsud srnironment contists of application canliguraticn, cloud Sempuls and portistant
cliski| =)

Riurfing ceud fompufie Codl Puiruied choisd cormfiule ooal Faraialesrl Sl ook

$0.05 perhr $0.00 per hr $2.00 per month

Application configuraticn i ]
Lretalit [LATH &2 &0, Pythom 5.7 12, B & 3.0) o

Wwhat's Iimstalled on this ervironment? Updated: Jun 8, 2023
vershon: 2.2.14 I:I

Startup script Optional  Lecrn more about storiue scripts &

Cloud compute praf ile

CPUs | 1 » | Memory(GB) 375

[(JEnable CPUs [ara| Learn more about SPU cost and restrictions, &

COMpULE Ty




Click on Create below:

ﬁ- |':I_F'|'I'I¢|.| 555 ] -Fiqu".llrﬂ'.w ® + LW - u :H:

= [:.' & App terma bo/FworkspacesSc HARE-Temp e HARER R 20THink -&8-Thons/anatysis flaunchd 10_Python®Z0Codete2DBasics ipynb 1 | B Giperid :

Jupyter Cloud Environment W

& cloud environment consists af application configuration, doud comipute and persistient
digkis)

Bumnibng cloud corpules ool Basriedl houdl cOmpute Codt P wlstwnd dish cost
$0.05 per br $0.00 por hr %2.00 per manth
0 minutes of nactivity

Location sera | @

us-centrall [howa) [default) w

Parsistent disk

Persistent disks store analysis data Learn mzre about persistent disks and where
vour disk s moumnted. &

Disk Type Disk Size (CB)

Standard v 50



It will take some time...

19 Pythan Code Basicsipymib o + - - ~ 7

ol S - i app.rerrabiosfwoispacesScHARE-TempSeHARR%20Think-a-Thons/analysisfaunch 1 0_Python % 0Code %2 0B asics. ipynb 1 | B Guest &

Warkspaees « SeHARe-Temp/ScHARe Think-5-Thons SrahyEog

E @ wlﬂﬂl{SPACES 10_Python Code Basics.ipynb

DasHBOARD DATA AMALYSES WORKFLOWS JOB HISTORY E_,-'I

— ——

PREVIEW (READ-OMLY) of OPEMN O PLAYCROUND MODE i




When the system is ready, click on Playground mode:

19 Pythan Code Basicsipymib o + - - ~ 7

Lo S i app.terrabio/@workepaces/ScHARe-Temp SoHAR%20Think-a-Thons/analysiefaunch 1 0_Python3 0Code®20Basscs ipynb 8 | B Guspst

WiFTa, Warkspaees « SeHARe-Temp/ScHARe Think-5-Thons SrahyEog

WORKSPACES 10_Python Code Basics.ipynb

DasHBOARD DATA AMALYSES WORKFLOWS JOB HISTORY I:E:_,I

PREVIEW (READ-OMLY) of OPEMN L PLAYGROUND MODE i \_. Creating cloud environment. You can navigate away and return in 3-5 minutes @




Click on Continue:

& 10 Python Code Basicsipynb -5 % & W - i 5

- (- i app.terra bio/Eworkspaces/ScHARe-Temp/ScHARES20Think-a- Thons/analysis/launch/ 10_Python%20CodeX20Basics ipynb [ | B Giipinat

Playground Mode

Playground mode allows you ta explore, change, and run the code,
but your edits will not be sawved,

To save your work, choose Dewnload from the File menu

COMTINUE

| | Do mot showy ._-'||;:;ui1 \




Note that you might encounter an error due to the large
number of users — just try again in a few minutes:

B 10 Python Code Basics.ipynb ®x  + W - 3 e

i« e il app terrabioffworkspacesScHARe-Temp/ScHAReSHIThmk-a-Thons/fanalysislaunch/10_Python®%20Code%20Basscs ipynb [l | e Guest i

Cloud Environment is in error state

Failed to create cluster 101753 due to 5 seconds




If all goes well you will see this:

@ 10 Python Code Basicsipynb x 4=

=]
w
i

Ll & appterrabio/fwerkspaces S HARe-Temp/Sc AR M0 Think-a-Thons/analysis/launchy 10 Bythond 20 odet 20Basics ipynb

Playground Mode

Flayground made allows yvou 1o expiofe, change, and run the code
bt wour edits will ot be sawved

To save your work, choose Download from the File renu

CAMCEL CONTIMNUE

1 Do not shove agaln

Click on Continue. You are done!
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Dr. Eliseo
Perez-Stable

ODSS
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Outline

30’ Workshop setup

= Experience poll

5’ ScHARe and Terra overview
= Interest poll

5’ Why Python?
1h 10° Guest Expert: Cindy Sheffield (NIH/OD/ORS)

An introduction to Python for Data Science — Part 2

5’ Python tutorials and resources
15’ How to set up a Terra billing project
20° How to import ScHARe hosted data into your Terra workspace

» Think-a-Thon poll



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

OoOoodonod g
>
®

OoOoodonod g’
3
®

Proficient

OoOoodonod

m
X
°

®

=3

OoOoodonod



ScﬁRe

Part |
ScHARe and Terra overview



ScﬂRe

Phase |

Population Science and SDoH datasets

Tutorials and resources
Think-a-Thons



ScHARe is a cloud-based population science data :jjf; s
platform designed to accelerate research in health SCHARQ
disparities, health and healthcare delivery outcomes, and
artificial intelligence (Al) bias mitigation strategies

ScHARe aims to fill three critical gaps:

» |ncrease participation of women & underrepresented
populations with health disparities in data science
through data science skills training, cross-discipline
mentoring, and multi-career level collaborating on
research

= Leverage population science, SDoH, and behavioral
Big Data and cloud computing tools to foster a
paradigm shift in healthy disparity, and health and
healthcare delivery outcomes research

= Advance Al bias mitigation and ethical inquiry by
developing innovative strategies and securing diverse
perspectives

nimhd.nih.gov/schare


https://nimhd.nih.gov/schare

Sc‘i;leRe 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, GitHub,

NIMHD Web ScHARe Portal

Intramural & Extramural Resource

Secure

Free Tools Workspaces
Resources : Federated

Data

Sc!iARe pmm

Data

ScHARe

Web Portal Data
Repository

4
Discussions
'

Updates/
Funding

nimhd.nih.gov/schare



https://nimhd.nih.gov/schare

ScIARe 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

x .
BEEFRNCL DATA L - -

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

1
2.
3.
4
5

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
Diseases and Conditions

Users will be able to map and link across datasets



Access to Population
Science datasets

Cloud computing strategies

Sc'-IARe

ScHARe Data Ecosystem will offer access to

, Including: Uses workflows in Workflow Description Language
(WDL), a language easy for humans to read, for
= Google Cloud Public Datasets batch processing data
= ScHARe Hosted Public Datasets: Python and R, including most commonly used

American Community Survey libraries

U.5. Census
Social Vulnerability Index
Food Access Research Atlas

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

Medical Expenditure Panel Survey

National Environmental Public Health Tracking
Network

Behavioral Risk Factor Surveillance System

Big Query and Tensorflow access for advanced
machine learning

Enables researchers to create interactive Jupyter

notebooks (documents that contain live code) and

= Coming Soon: Repository for Funded share data, analyses and results with their
Datasets on ScHARe, in compliance with NIH collaborators in real time

Data Sharing Policy For novice users, integration with SAS is planned




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‘.ﬂRe

Phase li

(in process)

Data ecosystem and repository



Sc™ARe Data Repository

NOVEL CDE FOCUSED
REPOSITORY TO FOSTER
INTEROPERABILITY

COMPLY WITH DATA SHARING
POLICY - HOST PROJECT DATA

UPCOMING



Sc'-IARe

Complies with NIH Data
Sharing Policy

Fosters dataset sharing
and interoperability by
using or mapping to
Core Common Data
Elements

Provides resources for
intramural
researchers to work in
a secure workspace
and host data

Centralizes aggregated
datasets for repeat use

Core Common Data Elements
Intramural and Extramural Project Repository

4
(A
““:'

V4 . \
A/ HealthCare ™.

Delivery

Aggregated Data

UPCOMING FALL




Mapping across cloud platforms
SclHARe PRIng P

Project & federated dataset mapping
SciARe

R

AMERICAN COMMUNITY SURVEY All-/Us I AnvIL

+
+ Medical Expenditure Survey BioData
(MEPS)
+

Pharmacy and health
insurance databases




Two ways to sign up for SCHARe news

0]

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



https://nimhd.nih.gov/schare
https://public.govdelivery.com/accounts/USNIHNIMHD/subscriber/new?utm_source=other&utm_medium=display&utm_campaign=ScHARe+listserv&utm_content=TaT_slide

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



Sc™ARe Think-a-Thons (TaT)

Monthly sessions (2 1/2 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 research team collaboration

Networking

Mentoring and coaching

Focus:

v’ Instructional
v’ Collaboration research teams

v’ Bias mitigation

ScliARe
Think-a-Thon

Artificial Intelligence and
Cloud Computing Basics

Terra: Datasets and
Analytics

bit.ly/think-a-thons


https://bit.ly/think-a-thons
https://bit.ly/think-a-thons
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Part Il
Why Python?



What is Python?

Python is a computer programming language used in data science to:

= manipulate and analyze data and conduct statistical calculations
= create data visualizations
» build machine learning algorithms

Python’s data science libraries are powerful. Examples include:

Numpy - for linear algebra and high-level mathematical functions p gthon
Pandas - for handling data structures and manipulating tables

SciPy - for data science tasks like interpolation and signal processing

Scikit-learn - a machine learning library that is useful for

classification, regression, and clustering algorithms

o PyBrain - for machine learning tasks and to test and compare

algorithms

O O O O

Sources

www.quanthub.com/python-for-data-science/
coursera.org



https://www.quanthub.com/python-for-data-science/
https://www.coursera.org

What is R?

R is a programming language for statistical computing and
graphics

It is used by data miners, bioinformaticians and statisticians
for data analysis

Users have created packages to augment its functions

Third-party graphical user interfaces are also available,
such as Rstudio

supports both Python and R

Source
en.wikipedia.org


https://en.wikipedia.org

Why Python?

According to SlashData:

= there are 8.2 million
Python users

69% of machine
learning developers
and data scientists
use Python (vs. 24%
of them using R)

Source
stackify.com/learn-python-tutorials/

How to learn Python

How long does it take to learn Python?

It can take 2 to 5 months, but you can write your
first short program in minutes

Can you learn Python with no experience?

Python is the perfect programming language for
people without any coding experience, as it has
a simple syntax and is very accessible to beginners

Unfamiliar terminology may be a barrier, which
today’s workshop will hopefully help you overcome

Links to additional free learning resources will be
provided at the end



https://slashdata-website-cms.s3.amazonaws.com/sample_reports/ZAamt00SbUZKwB9j.pdf
https://www.stackify.com/learn-python-tutorials/

ScﬁRe

Part Il
An introduction to Python for Data Science - 2



Guest expert

Cindy Sheffield
NIH/OD/ORS




About Cindy

Cindy is Data Services Librarian at the NIH Library.

She began her library career at the Johns Hopkins Medical Institutions with a focus on Evidenced
Based Medicine. She progressed within the Welch Medical Library, leaving Hopkins as the Associate
Director of Education Services.

Cindy has worked at several federal agencies including the Department of Homeland Security, the
Department of Defense, and the Department of Health and Human Services. Within DHHS she was
worked for both the National Institutes of Health and the Federal Drug Administration.

Her focus has always been on using key resources to identify the best evidence, and then to organize
and manage that evidence in a way that makes sense for users. At the NIH she works with various
user groups to support literature research and data science.

She is the Outreach Librarian for the NIH Clinical Centers, Pain and Palliative Care Team, the Eunice
Kennedy Shriver, National Institute of Child and Human Development, the Administration for Children
and Families, and the Office of the National Coordinator for Health Information Technology.



m National Institutes of Health
Office of Management s c HA R e
|

ScHARe Think-a-Thon: An Introduction to
Python for Data Science

Cindy Sheffield, NIH Library
Data Services

. . . Office of Research Services
NIH Library | nlhllbrary.nlh.gov National Institutes of Health

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES



https://www.nihlibrary.nih.gov

NIH Library

Training Objectives e

Why learn Python?
What to know about reading, writing and running Python code”?

Popular IDEs for reading, writing and running Python code:
— Google Colab
— Spyder
— Jupyter Notebook
— Jupyter Lab
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Why Learn Python?
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Why Learn Python? I

= User friendly - easy to read and easy to learn.

= Efficient - facilitates data management, data analysis, process
documentation, and visualizations via an ecosystem of libraries.

* Productivity — clear syntax, object-oriented design, and code
reusability enable developers to write and adapt code efficiently.

= Dynamic — Design cycles tend to be short as code can be written
and tested

= Open Source — Python software and its IDEs are distributed
freely for most part. There are inexpensive IDEs. Cost is not a
barrier to learning. It simply takes time and effort.
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Mark Up
Description + Code
to Process Data

Adjustments to
Process or Data

Easier to Document
and Share

Results in Context
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What you need to know about reading, writing, and
running Python?
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NIH Library

What you need to know to read/write/run Python? 5. -0

= Syntax

= \ariables

* Functions

= Data Types
= Conditionals
= |ibraries
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loops and 1f statements require a colon:
and proper 1ndentation
4 spaces, no less, no more!
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Syntax: Reserve Words el
False def if raise

MNone del import return

True elif in try

and else IS while

as except lambda with

assert finally nonlocal vield

break for not

class form or

continue global pass

https://flexiple.com/python/python-reserved-words/#section
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Variables

a = “A string of characters”

Pi=3.1415

C = a-l-b * (3.14)

Fruits=(‘apples, ‘bananas’, ‘cantaloupe’, ‘dates’)
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greet(“New Python Coders”)

def greet (named):
print("Hello “ + named + " I")

Hello New Python Coders!'!

In this example ‘greet’ is the Function name and ‘named’is the Parameter
variable, the function headers always begins with ‘def’ and ends with a colon.

Python Built-in Functions
— https://www.pythoncheatsheet.org/cheatsheet/built-in-functions
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NIH lerary

Data Types mcirmous

Tuples — Sequence Type, parentheses

MyTuple = (parentheses, exponents, multiplication/division, addition/subtraction)

Lists - Sequence Type, square brackets

names = ["Annie”, “Betty”, “Cindy”]

cities = ["Albany”, “Baltimore”, “Cincinnati’]
cantaloupe’]

items = ["apples”, “bananas”,

7 13

Dictionaries - Mapping Type, squiggly brackets

I, k& 7 13 EE A 11

MyDictionary = {"names”: “Annie”, “items”: “apples”}
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Loops If Statements

fruit_list=['apples’, 'bananas’, 'cantaloupe'] X=4;y=6
for i |.n range((?,3?: if x <y:

print(fruit_listi]) print(x, ‘is less than’, y)

else:

apples print(x, ‘is not less than’, y)
bananas
cantaloupe 4 is less than 6
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Pandas Library

import pandas as pd
function | library | assign | short for pandas

Enables code:

df alphasong = pd.read_csv(“/alphasong.csv”)

Example data frame Annie Albany Apples
alphaS()ng-CSV = | Betty Baltimore Bananas
Cindy Cincinnati cantaloupe
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Python Libraries can be found at PyPl.org.

PyPl is the Python Package Index: a repository of software for Python programming

= Statistical Analysis and Visualizations Libraries include:
— Pandas (data frames)
— NumPy (math functions for arrays)

— Statsmodels import pandas as pd

— TensorFlow _

— Scikit-learning Import numpy as np

— Mathplotlib (np + Visualizations) .

_ Plotly import seaborn as sb

— Seaborn (Visualizations)

m National Institutes of Health NIH Library | nihlibrary.nih.gov

Office of Management


https://www.nihlibrary.nih.gov
https://PyPI.org

NIH Library

What you need to know to read/write/run Python? 5. -0

= Syntax

= \ariables

* Functions

= Data types

= Conditionals
= |ibraries
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IDE for Python Code
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Popular IDEs for Python

Serving the NIH Community

Popular IDEs for reading, writing and running
Python code:

> Google Colab | €0 [FTF 7000 e
Spyder

Jupyter Notebook

JupyterLab

V V V
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https://colab.research.google.com/notebooks/welcome.ipynb

Welcome To Colaboratory

File Edit View Insert I cO & How to Create Notebooks in Colab.ipynb
I File Edit View Insert Runtime Tools Help Lagiedited on October 2

+ Code <+ Tesxt

N
(x)

- How to Create a Python File in Google Colab

Step 1; Mount your Drive This will lat Colab where o find your code and data files

[ 1 import o3
from google.colab fimport drive
drive.mount (' /content/drive/")

Mounted at Scomtent/drivef

[ 1 print ("Hello NIH®)

Hello WIH

NIH Library | nihlibrary.nih.gov
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NIH Library

Google Colaboratory Setup o

= Create a new Google Account for Colab.

= Go: https://colab.research.google.com/notebooks/welcome.ipynb
= Click on Getting Started for a quick overview of Colab

= Use File / Notebook to find online guides.

= Connect to files Google Drive by either:
Type text below or select Drive icon under Files

import os = Files 1 -
. . 2 B o
from google.colab import drive |* 2 ©
+ I
. ' {x} R
drive.mount ('/content/drive/") | et
_ i
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Anaconda W

Uf‘hC‘F' of F?pqr-arch Services
ng the NIH Community

= Jupyter Notebook

= Spyder § "

a;_) ANACONDA MNAVIGATOR
= JupyterLab

" Lo e

-".H.'..'.-Hl'n (n ]

e O

> o L
= &
e
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e Ml Dot Py Ty Soeh'pronklimiuss g Cidck gt ] o

Install Anaconda ! e
Launch Spyder | s 1 prmp—
File/Open/open script | mmmbomem e |

OR

TR Wik Bl ot P

------------

File/Create/create new

In [1]

e Ctrl-L will give you help.
e There is a tutorial.

https://docs.spyder-ide.org/current/quickstart.html
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Jupyter Notebook

NIH Library

Office of Research Services
Serving the NIH Community

Open Anaconda,

Launch Jupyter notebook
Select ‘New’

Select ‘Python 3 (ipykernal)
Save “filename”

.3

_ Jupyter

Files

Running Clustars

Select items to perform actions on them.

[]J0 | - W@/ Documents /! Python Training / Scripts

I

[] 3 Untitled Folder

(0 & Untitled.ipynb

O [3 greetclass.py

1
|
Quit Lmn ut

Nama\l;

Upload * -

Motebook: I

Python 3 (ipykemn elﬂ—;-—
Other:

Text File

Folder PE
Terminal

1B

NI
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Jupyter Laboratory G o e S

Serving the NIH Community

* Install Anaconda R B
* Launch: - Seey _— il
Jupyterlab e +xuoscmoa . i S—
* File/Open/open 1 :
script - ..

OR el i 1 ) BELALACENTS -

File/Create/ T
create new

o Lo Donsfratl,TyThos Trie =
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IDE Attributes bl

= Console: - Where code runs

= Project Files: - Code and data files

= Variables: - One Identifier to assigh something to a variable
= Data View: - View of the data frame being processed

" Plots: - View of the graph being generated

= History: - Code history processes in active memory

= Autocomplete: - Python feature to help with coding

= Debugging: - Python feature to help with finding errors

* Markdown: - Code to add text around the code
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Google Colab IDE Attributes S

ving lhc N"—: (‘ munity

1. Console: Within Colab there isn’t a separate console, but the instead the active code and related error messages occur within each cell.

2. Project Files: To see where your Notebook is stored use the folder icon on the left to navigate to your MyDrive / Colab Notebooks.
“PythonCodeBascis”.

3. Variables: (Show current variables) We have a notebook here with code, but none of this code is NOT in our active memory, because
the only code that has been run is the cell to initialize our PythonCodeBasics notebook and the little bit of code we just recreated. Let’s
run the code in a few more of these cells.

4. Data View: Simply double left click on the data file to view the table on the right side of the Colab screen.

Libraries: All of the Python libraries are available to Colab so it is a matter of importing each library you want to use and assigning that
library to a shortcut or nickname such as import pandas as pd. You will need to have knowledge about the libraries you want to use
and why you want to use them.

6. Plots: Once you run the code and import the associated data for plots, the plots will appear directly within Colob. There is also a ‘View
output full screen’ feature using the menu to the right.

History: To view the History of code run during a session select the View menu, and then ‘Execute code history’.

8. Autocomplete: Note the autocomplete feature will try and complete and function such as ‘print” or argument that appears within your
active Variables list.

9. Debugging: If you have an error in your code, an error message will appear to help with debugging.

10. Comments and Markdown: Comments can be added using 3 hash marks on any line of code. Markdown text can be added using the +
Text tool.
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Spyder IDE Attributes e rary

Serving the NIH Community

1. Console: The console is immediately viewable in the lower right pane. If | highlight my first line of code in the
script and run it using the F9 key, it will run the code and the results from the code in the Console. If | highlight
and run the next line, “2*3” and use the F9 key will give me that code and result as well.

2. Project Files: We can get to Project Files by using File / Open or Open Recent to find the .py file you choose to
use.

3. Variables: Can be viewed in the upper right pane using the “Variable Explorer” tab. Note each data type will be
a different color.

4. Data View: Using the Files tab in the top right pane, identify your data set, click on it to see the content. If you'd

like to see the content in a spreadsheet you can right click on the file and use the dropdown menu to select

“Open externally”. It will open in Excel outside of Spyder.

Libraries: Libraries are need for dataframe, calculation and visuals. Import needed libraries.

Plots: Can be viewed in the upper right pane, using the Plots tab.

History: The History can be viewed in the lower right pane, using the History tab.

Autocomplete: Similar to Colab Sypder will autocomplete functions and arguments that are in active memory.

Debugging: There is a Debug menu at on the top menu bar of Spyder

10. Comments and Markdown: Comments can be noted using triple single quotes for large areas of text and the #
sign for line comments. Markdown is not an option in Spyder.

00 NOW
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Jupyter Notebooks IDE Attributes Ll

Serving the NIH Community

1. Console: The format is very similar to Google Colab, with the code and related error messages being generated
in the main screen.

2. Project Files: Can be open via the File dropdown menu. New project files can be created using that option from

the dropdown menu.

Variables: With pandas running, in one of the empty cells run “%whos”

Data View: To view data frames in one of the empty cells use the function display(<data frame name>)

Example: display(iris) may need to specify file path

Libraries: Need to be familiar with libraries and import them and assign them short names.

Plots: Plots will appear directly in the cells with the code to generate them.

History: In one of the empty cells run “%history”

Autocomplete: Start typing the first few letters of a function or argument and then hit the Tab key, and Jupyter

Notebooks will autocomplete the rest of the code.

9. Debugging: Error messages usually show within the cell. Alt + Shift + Enter is another way to see error codes.

10. Comments and Markdown: Comments can be created with quotes and # signs. Markdown is available from
dropdown menu immediately under the Widgets option on the top menu bar.

B w

0 NN
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Jupyter Labs IDE Attributes NIH Library

Office of Research Services
Serving the NIH Community

1. Jupyter Labs is very similar to Jupyter Notebooks.

2. The main difference is that you can have multiple tabs open with notebooks or .csv files in this IDE. Multiple

consoles can be run as well. This is helpful if you are trying to run different sets of code with different
applications.
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Test Your Knowledge e

Log on to one of the IDEs.

Type the follow code:

name = “#" #Add your name

str = * thinks Python is ” #note spaces before and after clause!
descpt = “#” #Add descriptor to indicate how you feel about Python
print (hame + str +descpt)
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Learning Resources e

= Google’s Python Class
— https://developers.google.com/edu/python/

= [ earn Python — Free Python Courses for Beginners

— https://www.freecodecamp.org/news/learn-python-free-python-
courses-for-beginners/

= Books

— Learning Python, O'Rellly

— Head First Python, Paul Barry

— Python Crash Course, Eric Matthes
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= BioPython: freely available Python tools for computational

molecular biology and bioinformatics
https://academic.oup.com/bioinformatics/article/25/11/1422/330687 ?login=true

= Design of Experiments (DOE) with python

https://medium.com/mlearning-ai/design-of-experiments-doe-with-python-be88f5c013f5

* Introduction to Jupyter Notebook | Jupyter Notebook Tutorial
https://youtu.be/1A7tea9LSEK

= JupyterLab Tutorial for Everyone
https://youtu.be/mspsHIk qUQ
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Part IV
Python tutorials and resources



Python resources

You can take advantage of the dozens of “Python for data science” online tutorials for
beginners and advanced programmers listed here:

=  Stackify - 30+ Tutorials to Learn Python

= FreeCodeCamp - Code Class for Beginners

= Harvard — Free Python Course

= (Coursera — Free and Paid Python Courses

= | earnPython — Free Interactive Python Tutorials

= BestColleges — 10 Places to Learn Python for Free



https://stackify.com/learn-python-tutorials/
https://www.freecodecamp.org/news/learn-python-free-python-courses-for-beginners/
https://www.edx.org/course/introduction-computer-science-harvardx-cs50x?utm_source=google&utm_campaign=19344431200&utm_medium=cpc&utm_term=python%20course&hsa_acc=7245054034&hsa_cam=19344431200&hsa_grp=144901360539&hsa_ad=642331011486&hsa_src=g&hsa_tgt=kwd-4111158305&hsa_kw=python%20course&hsa_mt=p&hsa_net=adwords&hsa_ver=3&gclid=CjwKCAjw__ihBhADEiwAXEazJuVXIwkKMZeIGl8wLYp4XjcU7HXYHqE99T90I3mdBgO0UCn0Xjf4hRoC9SsQAvD_BwE
https://www.coursera.org/learn/python-for-applied-data-science-ai?specialization=ibm-data-science&utm_medium=sem&utm_source=gg&utm_campaign=B2C_NAMER_ibm-data-science_ibm_FTCOF_professional-certificates_country-US-country-CA&campaignid=1876641588&adgroupid=117357906417&device=c&keyword=&matchtype=&network=g&devicemodel=&adposition=&creativeid=507196710149&hide_mobile_promo&gclid=CjwKCAjw__ihBhADEiwAXEazJgMXOgIGBAO7AmGqUej4t11WN-_Tm4u9KnPh6dYQkdTC2jvs369nLhoCuJgQAvD_BwE
https://www.learnpython.org/
https://www.bestcolleges.com/bootcamps/guides/learn-python-free/

Python resources

Top 30 Python Tutorials

Ini this article, vee will inbroduce you o some of the bast Python tutonials. These tutorisls are suted for both
bagenners and advanced programimess, 'Wikh the el of these tutorials, you can learn and polish your codng
shills in Pythaon

i 1. Wdormy
Stackify T—
5. Codecadermy
. 4, Phabonong
30+ Tutorials to Learn Python et
4. Pyihonsget
7. adbnrHours Pregramming.com
B, Coniiieda
9. Tulesiale Poind

10, Codamento]
11, Sooglals Prviton Class gRook

12, Den pdo Pyihen 3

13, e Circts Pyihon Eundamentals Trairieg
14, Studyionight

18, Pyihon Tutor

14. Crgsh info Pvihon

1. Hegl Pyihon

18, Fyll Stack Python

19, Eyiison for Deginners

20, Byibon Course

21, Tha Hitehbeker's Guide Lo Pyitand
22, Byihon Dury

23, Pyalean [ Yol and Ma

24, Byibonlsarn

5. Leaming to Pyibon

24, interective Pyinon

27. PyibonChallenge.com

28. intoliPaat

9. Soiplogrn

50, WESch



https://stackify.com/learn-python-tutorials/

Python resources

FreeCodeCamp

Code Class for Beginners

freeCodeCamp(s)

Learn to code = free 3.000-hour curriculwm

Python Tutorial for Beginners (Learn
Python in 5 Hours)
In this TechWorld with Nana YouTube course, you will learn about strings,

variables, OOP, functional programming and more. You will also build a
couple of projects including a countdown app and a project focused on AP
requests to Gitlab.

Scientific Computing with Python
In this freeCodeCamp certification course, you will learn about loops, lists,

dictionaries, networking, web services and more.



https://www.freecodecamp.org/news/learn-python-free-python-courses-for-beginners/

Python resources

Harvard

Free Python Course

Catalog » Computer Science Courses » Harvardd(s Computer Science for Web Programming

N HARAD

Harvard University: CS50's
Introduction to Computer Science

An introduction to the intellectual enterprises of computer science and the art
of programming.

12 weeks @ Self-paced

6-18 hours par weak Ml Progress 8t your own speed

There is one session available:

4,974 618 already enmalled! After 8 course Session ends, it will be grehived .

Starts Jul 18
Ends Dec 31

Enroll



https://www.edx.org/course/introduction-computer-science-harvardx-cs50x?utm_source=google&utm_campaign=19344431200&utm_medium=cpc&utm_term=python%20course&hsa_acc=7245054034&hsa_cam=19344431200&hsa_grp=144901360539&hsa_ad=642331011486&hsa_src=g&hsa_tgt=kwd-4111158305&hsa_kw=python%20course&hsa_mt=p&hsa_net=adwords&hsa_ver=3&gclid=CjwKCAjw__ihBhADEiwAXEazJuVXIwkKMZeIGl8wLYp4XjcU7HXYHqE99T90I3mdBgO0UCn0Xjf4hRoC9SsQAvD_BwE

Python resources

Coursera

Browse Data Schence Data Analysis

Free and Paid Python Courses
Python for Data Science, Al &
Development

EwwEww 4 b F3MBratings | & 3%

{‘ Joseph Samarcangeto

Enrall for Free
Fimancial aid available
Starts Jul 19

595,940 already enrolled



https://www.coursera.org/learn/python-for-applied-data-science-ai?specialization=ibm-data-science&utm_medium=sem&utm_source=gg&utm_campaign=B2C_NAMER_ibm-data-science_ibm_FTCOF_professional-certificates_country-US-country-CA&campaignid=1876641588&adgroupid=117357906417&device=c&keyword=&matchtype=&network=g&devicemodel=&adposition=&creativeid=507196710149&hide_mobile_promo&gclid=CjwKCAjw__ihBhADEiwAXEazJgMXOgIGBAO7AmGqUej4t11WN-_Tm4u9KnPh6dYQkdTC2jvs369nLhoCuJgQAvD_BwE

Python resources Learn the Basics

s Hpilo Waorld!
Variables and Types
Lists
Bagic Dparators
Srrlng Fermm: Atting
Hasic Strifg Operaticns

Conditions

LearnPython

Loops
Functions
Classes and Objects

Free Interactive Python Tutorials Dictionaries

» Modules and Packages

Data Science Tutorials

& Numpy Arrays
= Pandas Basics

Advanced Tutorials

Generators

8 List Comprehensions
Lambda functions
Bultiple Functeon Arguments
Ragular Expressions
Exception Handling
Satg
Serialization
Fartial functons
Code Intrespection

s |osures
Decorators

bap, Filver, Reduce



https://www.learnpython.org/

Python resources

Top 10 Free Python Courses

BestColleges

Google's Python Class

1 f Stusente with some pragaamming longuage sxperance con lgarn Python with Goagle's inlenerse Freo-gday
O PlaceS tO Learn Python Or Free course, Whils therg are ro officlol prerequisites, stedenis nesd o bosic understanding of progromang

language concepts, such asf itafemant

Lecrnare Initially sdpiore sfrings and ez vping lscture videas and written materialy, A& coding & aenc i

follows Sach SECreen, ond The &0 HEas DECome incraasingly compias,

Thid Pyrhahn eourid Qivird ATUAENTE Rands-on pr Betl wilh CompiaTe B ografmi, wWorEing =ilf TexT filiri,
processes, ond HTTR conrecians

Microsoft's Introduction to Python Course

Studin e can lparn Python gnhing afnd bulld @ aimpié inpul faulput prggram welff MicraesT e inTroduchary

PFythen courne, Thers ore no prersgeisitet for this shark, ssght-unit, le-minute closs

Thiz onfing Python course (s part of Microsofts Python Bsarning potha, It prepores students with the

concepti and baiic akills 1o pursur mare advareed lear firg.

Stugdents explore Python code, where 1o ryun BPyihan aopps, |#Grn s 1o declors varniables, ord uee Fhe

PyThon interpreter, They olso learn how 10 0oCess Fras resouroes



https://www.bestcolleges.com/bootcamps/guides/learn-python-free/

Terra resources

If you are new to Terra, we also 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-

ScﬁRe

Part V
Billing and costs



What are the cloud costs of working on Terra?

The Terra platform infrastructure 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

CPUs | 1 ~ | Memwory [GB) | 375 =~

Enmable GPUs|wma | [Learn more about GPU cost and restrictions. @

Comipute type

Standard WVid "

Enable autopause Learn mofe aboul auldpause.

15 minutes of inackby

Location [s | @

us-centrail [levwa) (defzult) ~
Persistent disk
Parzictent diske stofe analycis data Learn morg aboul persistent disks and whig
your disk = mounted
Disk Type Disk Size (GB)
Standard Ly 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

= When creating a bucket to store data, you are asked to set its location. This is because the data are
going to be stored in data warehouses located in physical places (“‘regions” — more info here). Regions
exist, among other reasons, to accommodate the need of certain users to keep their data in defined
regions.
You will pay to move stored data between regions



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 CLOUD

umbrella Google Cloud Billing account cloud Blliiag accaunt

= ATerra Billing project is a

r
pass-through assigned to a '~ TermaBilling project

|

|

|

|

workspace when you create it

|

I

i 3 |

I I [

I I |

- All GCP fees (storage, compute, - EEEERE NSRS |

egress) are charged per - -
workspace - regardless of who

does the analysis or whether they

have access fo a billing project. = 4 %ﬁ' l




How will | be charged for these costs?

Will | incur any costs today?

Today, access to a free temporary billing project will allow you to run all the materials with your
instructors

What happens after today?

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 GOOQ|€ Cloud
= |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

3 easy steps to set up billing

1. Sign in to the Google Cloud Console with your Terra user ID and set up a Google Cloud Billing account

You'll be invited to activate your free trial: you won't be billed until the credits expire

2. In the Google Cloud Console Billing page, link your Google Cloud Billing and Terra accounts

Add terra-billing@terra.bio as a Principal, with Billing Account User role

Use the same Google ID for both the Cloud Billing account and your Terra user name

3. In the Terra Billing page, create a Terra Billing project

Select the previously created Google Cloud Billing account to fund your Terra Billing project

For detailed instructions, see this Terra page



https://console.cloud.google.com/
https://app.terra.bio/#billing
https://app.terra.bio/#billing
https://support.terra.bio/hc/en-us/articles/360026182251-How-to-set-up-billing-in-Terra

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

ot il il ol ki USRI

- 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 Fhe Bt

2. cloud storage Find price to egress
costs

3. egress (i.e., data e Will you download

derived data to save
locally or elsewhere?

moving) costs
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You can CHECK ks i o A

ACTUAL COSTS in =3
the Google Cloud
Platform Console

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




Understanding and monitoring costs

You can ESTIMATE

COSTS:

1. analysis costs

2. cloud storage
costs

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

Lingl Vv : =
|

Full monthly spend

i - details (actual costs)
broken down by
compute, storage, and
S0 On.

You can CHECK
ACTUAL COSTS in
the Google Cloud
Platform Console
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You can REDUCE T B ® 3

COSTS in several i M om =
ways (for advanced -
users) console.cloud.google.com



https://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: gquide
» 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

ScﬂRe

Part VI
How to import ScCHARe hosted data into
your Terra workspace



SciiARe Data

As a reminder, on ScCHARe you can work with:

Data you upload Data already In the
to your workspace ScHARe Data Ecosystem

1. Google Hosted Public Datasets

This is your own personal 2. ScHARe Hosted Public Datasets
project data, stored on your
computer 3. ScHARe Hosted Project Datasets




SciiARe Ecosystem

The ScHARe Data Ecosystem is comprised of:

1.

Google Hosted 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)

ScHARe Hosted Project Datasets: 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




SciARe Ecosystem: Google hosted datasets

Examples of interesting datasets include:

= American Community Survey (U.S. Census Bureau)

= US Census Data (U.S. Census Bureau)

= Area Deprivation Index (BroadStreet)

= GDP and Income by County (Bureau of Economic Analysis)

= US Inflation and Unemployment (U.S. Bureau of Labor Statistics)

= Quarterly Census of Employment and Wages (U.S. Bureau of Labor Statistics)

= Point-in-Time Homelessness Count (U.S. Dept. of Housing and Urban Development)

= Low Income Housing Tax Credit Program (U.S. Dept. of Housing and Urban Development)
= US Residential Real Estate Data (House Canary)

= Center for Medicare and Medicaid Services - Dual Enrollment (U.S. Dept. of Health & Human Services)
= Medicare (U.S. Dept. of Health & Human Services)

= Health Professional Shortage Areas (U.S. Dept. of Health & Human Services)

= CDC Births Data Summary (Centers for Disease Control)

= COVID-19 Data Repository by CSSE at JHU (Johns Hopkins University)

= COVID-19 Mobility Impact (Geotab)

= COVID-19 Open Data (Google BigQuery Public Datasets Program)

= COVID-19 Vaccination Access (Google BigQuery Public Datasets Program)



SciARe Ecosystem: ScCHARe hosted datasets

Organized based on the CDC SDoH categories, with the addition of Health Behaviors and Diseases and Conditions:

200+ datasets
= What are the Social Determinants of Health?

Neighborhood
and Built .'

Social determinants of health
(SDoH) are the nonmedical
factors that influence health

outcomes. R Environment g
Health Care ' Social and
! and Quality . Community \
They are the conditions in B Context g

which people are born,
grow, work, live, and age,

and the wider set of forces | Eﬁ::mn
and systems shaping the B Accessand
conditions of daily life. A

~1

www.cdc.gov/about/sdoh/index.html



https://www.cdc.gov/about/sdoh/index.html

SciARe Ecosystem: ScCHARe hosted datasets

Examples of datasets for each category include:

Education access and quality

Data on graduation rates, school proficiency, early childhood education programs, interventions to address

developmental delays, etc.

Examples:

= EDFacts Data Files (U.S. Dept. of Education) - Graduation rates and participation/proficiency assessment

= NHES - National Household Education Surveys Program (U.S. Dept. of Education) — Educational activities




SciARe Ecosystem: ScCHARe hosted datasets

Data on health literacy, use of health IT, emergency room waiting times, preventive healthcare, health
screenings, treatment of substance use disorders, family planning services, access to a primary care provider
and high quality care, access to telehealth and electronic exchange of health information, access to health

insurance, adequate oral care, adequate prenatal care, STD prevention measures, etc.

Example:

= MEPS - Medical Expenditure Panel Survey (AHRQ) - Cost and use of healthcare and health insurance coverage

= Dartmouth Atlas Data - Selected Primary Care Access and Quality Measures - Measures of primary care

utilization, quality of care for diabetes, mammography, leg amputation and preventable hospitalizations




SciARe Ecosystem: ScCHARe hosted datasets

Data on access to broadband internet, access to safe water supplies, toxic pollutants and environmental risks,

air quality, blood lead levels, deaths from motor vehicle crashes, asthma and COPD cases and hospitalizations,

noise exposure, smoking, mass transit use, etc.

Examples:

= National Environmental Public Health Tracking Network (CDC) - Environmental indicators and health,

exposure, and hazard data

= LATCH - Local Area Transportation Characteristics for Households (U.S. Dept. of Transportation) — Local

transportation characteristics for households




SciARe Ecosystem: ScCHARe hosted datasets

Social and community context
Data on crime rates, imprisonment, resilience to stress, experiences of racism and discrimination, etc.

Example:

= Hate crime statistics (FBI) - Data on crimes motivated by bias against race, gender identity, religion, disability,

sexual orientation, or ethnicity

= General Social Survey (GSS) - Data on a wide range of characteristics, attitudes, and behaviors of Americans.




SciARe Ecosystem: ScCHARe hosted datasets

Data on unemployment, poverty, housing stability, food insecurity and hunger, work related injuries, etc.

Examples:

= Current Population Survey (CPS) Annual Social and Economic Supplement (U.S. Bureau of Labor Statistics ) -
Labor force statistics: annual work activity, income, health insurance, and health

= Food Access Research Atlas (U.S. Dept. of Agriculture) — Food access indicators for low-income and other

census tracts




SciARe Ecosystem: ScCHARe hosted datasets

Data on health-related practices that can directly affect health outcomes.

Examples:

= BRFSS - Behavioral Risk Factor Surveillance System (CDC) - State-level data on health-related risk behaviors,

chronic health conditions, and use of preventive services
= YRBSS - Youth Risk Behavior Surveillance System (CDC) — Health behaviors that contribute to the leading

causes of death, disability, and social problems among youth and adults




SciARe Ecosystem: ScCHARe hosted datasets

Diseases and conditions

Data on incidence and prevalence of specific diseases and health conditions.

Examples:

= U.S. CDI - Chronic Disease Indicators (CDC) - 124 chronic disease indicators important to public health practice

= UNOS - United Network of Organ Sharing (Health Resources and Services Administration) — Organ

transplantation: cadaveric and living donor characteristics, survival rates, waiting lists and organ disposition




Let’s see how to access the SCHARe hosted datasets:

Please paste the address below in your browser:
bit.ly/schare-analyses



https://bit.ly/schare-analyses

You should see the SCHARe workspace Analyses tab:

ﬁ' WORKSPACES

[H)]

(3],

),

o

bit.ly/schare-analyses



https://bit.ly/schare-analyses

How to check what data is available on ScHARe

Analyses tab

In the Analyses
tab, the notebook
00 List of
Datasets
Available on
ScHARe lists all of
the datasets
available in the
ScHARe Datasets
collection
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How to access available data on ScHARe

Data tab

In the Data tab, data tables help
access ScHARe data and keep
track of your project data:

In the ScCHARe workspace, click

on the Data tab

Under Tables, you will see a list
of dataset categories

If you click on a category, you will
see a list of relevant datasets

Scroll to the right to learn more
about each dataset
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Today’s hands-on tutorial

We will show you how you can access any ScHARe hosted dataset from your workspace:

Data you upload Data already In the
to your workspace ScHARe Data Ecosystem

1. Google Hosted Public Datasets

This is your own personal 2. ScHARe Hosted Public Datasets
project data, stored on your
computer 3. ScHARe Hosted Project Datasets




We will demonstrate the process with BRFSS data

BRFSS is the nation’s premier system of health-
related telephone surveys that collect state-level data
about U.S. residents regarding their:

= health-related risk behaviors
= chronic health conditions
= use of preventive services

State health departments use in-house interviewers or
contract with telephone call centers or universities to
administer the BRFSS surveys continuously
through the year

Y OBRFSS

BRFSS data is used to:

help establish and track state
and local health objectives
plan health programs
implement disease
prevention and health
promotion activities
monitor public health trends




In 3 steps, we will:

1. Create a Terra workspace
2. Create an analysis notebook inside the workspace

3. Show what code you need to use to access ScCHARe datasets

from the notebook




Complete slides with step-by-step
1- Let’s Create d Workspace instructions and screenshots

available at: bit.ly/think-a-thons

Let’s create a Terra workspace.

Click on the menu in the top left corner of the page, then on “Workspaces”
Click on the + button next to Workspaces
Input a name for the workspace

Select the Billing Project you want to associate with the workspace. For this example, select
our free temporary Billing Project “ScHARe-Temp”

B =

5. Change the Description if desired

Success! The workspace is now listed among your workspaces. Click on it to access it.



https://bit.ly/think-a-thons

Complete slides with step-by-step

2. Let’s create a notebook instructions and screenshots

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

available at: bit.ly/think-a-thons

Let’s cover the basics of creating your first notebook to work with your data.
Access the workspace and:

Click on the “Analyses” tab

Click on the “Start” button

Select “Jupyter”

In the next window, nhame to the notebook and choose a language (“Python”)
Click “Create analysis”

o 0 b~

If you are asked to configure your Cloud Environment (your virtual computer
to be used to run the analyses), you can leave the default values unchanged

Success! Your notebook has been created. Click on its name to open it.



https://bit.ly/think-a-thons

3. Let’s access ScHARe data

Code:

1. Open this tutorial in Playground mode:

bit.ly/import-schare-data

import pandas

BRFSS table =

2. Copy the code and paste it into your notebook. pandas.read_csv("gs://fc-
secure-d6e25d73-4b50-4dbc-
acl0-
ec689987eaa9/uploads/Health
Behaviors/BRFSS2021.csv",
sep=',

The code is also reported on this slide, to the right.

Success! You have imported data from the ScHARe
hosted BRFSS dataset into your notebook.

BRFSS table.head()



https://bit.ly/import-schare-data

TTTTTTTT



Think-a-Thon poll

1. Rate how useful this session was:

1 Very useful
[1 Useful
[ ] Somewhat useful

[ 1 Not at all useful



Think-a-Thon poll

2. Rate the pace of the instruction for yourself:

[] Too fast
[1 Adequate for me

[] Too slow



Think-a-Thon poll

3. How likely will you participate in the next Think-a-Thon?

Very interested, will definitely attend
Interested, likely will attend

Interested, but not available

I I e I O

Not interested in attending any others



Next Think-a-Thons: Register for ScCHARe:

-&‘;;;ﬂ,"" :
. ‘z...-.l‘ ﬁ'

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

™M schare@mail.nih.gov



https://bit.ly/think-a-thons
https://bit.ly/join-schare
https://bit.ly/think-a-thons
https://forms.office.com/pages/responsepage.aspx?id=eHW3FHOX1UKFByUcotwrBsccwWOO8TJCqDgaTvbsEQ1UQkM3TExCOFdVQklDMEwyRE1DSzRXVVZXTS4u
mailto:schare@mail.nih.gov
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