Programming with
GitHub Copilot

Nicholas Gardella, Riggs Lab



Purpose: learn about GitHub Copilot

 Whatis it
* Why

e touse it
e nhotto use it

* How
* togetit
e touse it



Audience: anyone who codes

* Novice, intermediate or advanced
* Any language, focused on Python

* Many editors, focused on Visual Studio Code

e Here for

* Personal enrichment

* Possible UVA IRB-SBS 7557 eligibility
 Both



UVA IRB-SBS 7557 (PI: Sara Riggs)

* Study on human-Al v. human-human teams

* Two paid sessions @ $7 per half hour
* More information at https://7557.gardella.cc/



https://7557.gardella.cc/
https://7557.gardella.cc/

https://7557.gardella.cc/workshop/materials
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Background

Al is good with code Access
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Risks

* GenAlis good at predicting what Alternatives

* GenAlis good at predicting what comes next

* foriinrange(10 Tutorial

* foriinrange(10):




Systems Engineering: define goals

1. Solve real world problems with code
2. ™ Speed & Quality

3. ™ Programmer well-being

4. ¥ Bad externalities
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Positionality Statement

* Trust me so we can get to the fun part
* You should use Al to code

* ChatGPT is not enough

* You should stay involved

* Customization is key
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Copilot is probably free to you!

Get started
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Background

Access

Have a GitHub account

Benefits

Sign up to GitHub RiSkS
Email’ .
((s@vrgnioa o) Alternatives
Password’

Password
Password should be at least 15 characters OR at least 8 characters including a Tuto ri a l

number and a lowercase letter.

Username’

Username

Username may only contain alphanumeric characters or single hyphens, and
cannot begin or end with a hyphen.

Your Country/Region’

United States of America v

For compliance reasons, we're required to collect country information to send
you occasional updates and announcements.

Email preferences

(] Receive occasional product updates and announcements

Create account >




2) Associate & verify .edu email

< Cc 2% github.com/settings/emails

= O Settings

Nicholas (njg4ne)
Your personal account

A Public profile
@ Account

& Appearance
1 Accessibility

L\ Notifications

Access

£ Billing and licensing

£ Emails

(1) Password and authentication

() Sessions

Go to your personal profile

Emails

/N You have a single verified email associated with your GitHub account. Add an
additional verified email address in case you lose access to your primary email.

Emails you can use to sign in to your account. Your emails will not be used as the 'from' address
for web-based Git operations, e.g. edits and merges. All web-based Git operations will be linked

to 89935777 +njg4ne@users.noreply.github.com.

njg4ne@virginia.edu Private
This email ad s the default for GitHub notifications, such as replies to issues, pull requests,

and similar activity.
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Setup 2FA

& c 2% github.com/settings/security

= o Settings

. Nicholas (njg4ne)

Public profile

Account

Appearance
fi Acce

L1 Notifications

Billing and licensing
Emails
Password and authentication
Sessions
SSH and GPG keys
Organizations

nterprises

-] Moderation

e, plannin

[ Repositories

=) Codespaces
Models
Packages
Copilot
Pages

€ Saved replies

rit;

Code security

88 Applications

Go to your personal profile

Change password

Passkeys are webauthn credentials that validate your identity using touch, facial recognition, a device password, or a PIN. They can be used as a
password replacement or as a 2FA method.

Your passkeys Add a passkey

‘? Bitwarden Se

&7 kensington-molly

Two-factor authentication

-factor authentication adds an additional layer of security to your account by requiring more than just a password to sign in.

Preferred 2FA method

Two-factor methods

D Authenticator app
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Background

Access

4a) Prepare dated proof (student

Benefits

C 2% sisuva.admin.virginia.edu/psp/ihprd/UVSS ’WEBLIB_HCX_RE.H_PROGRAMS.FieldFormula.|Script_Main? T I3 r" 8 O (K3 k2 R . k
UNIVERSITY —
I\/IRGINIA Programs
Alternatives
Dashboard
v Graduate
. PROGRAM ADMIT TERM EXPECTED GRAD TERM STATUS
Find Classes
Build My Schedule Engineering Graduate Requirement Term 2021 Fall 2021 Fall 2028 Summer Active in Program
Tutorial
My Schedule Plan: Systems Engineering (PhD)

Sub Plan: -
Requirement Term 2021 Fall
Enroliment

Plan: Cyber-Physical Systems (Cert)

Academics
Requirement Term 2023 Spring

Grades

Advisor Information

Engineering Graduate Requirement Ten

o« Programs [ >
Course List Plan: Systems Engineering (ME) g ‘
Degree Progress Requirement Term 2021 Fall e
g g st
et ’ N J GARDELLA l“"l
Unofficial Transcript > Undergraduate _ :
- N
Official Transcript B
Transfer Credit ! |
{ Valid only when registered at UVa. Non-transferable. Replacement charge. |

- B i b




4b) Prepare dated proof (teacher

‘ £ Faculty Advisors

[}. My Schedule

¥-| Class Roster

% Grade Roster

B

e

@] Navigate

1 E Canvas

Schedule and Rosters

@s Gardella

Faculty Center
My Schedule | Class Roster | Grade Roster

My Schedule

Search

2025 Spring | New River
Community College

Select display option

@ Show All Classes

Icon Legend:

Change Term

O show Enrolled Classes Only

&e
L1

Class Roster

[?"I‘ Grade Roster

My Teaching Schedule > 2025 Spring > New River Community College

il

Al

Class

ITP 140-35
! (29367)

ITP 225-35
' (29401)

Class Title

Client Side Scripting
(Lecture)

Web Scripting
Languages (Lecture)

View Weekly Teaching Schedule

Enrolled Days & Times

16

11

TBA

TBA

Room

Online

Online

N Q

My Exam Schedule

[ Learning Management
o

Personalize | View All | 12! |

Class Dates

Jan 22, 2025-
May 13, 2025

Jan 22, 2025-
May 13, 2025
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Background

Access

Ready a webcam or phone

Benefits

Risks

l < Faculty Advisors Schedule and Rosters @ Q i A lt e r n a t ive S

My Schedule Nicholas Gardella &

Faculty Center || Search

My Schedule | Class Roster | Grade Roster

Class Roster
My Schedule
| Grade Roster
2025 Spring | New River Change Term
2] Navigate i
42l Navig Community College —

Select display option

L]
@ show All Classes O show Enrolled Classes Only I u t 0 r I a l

Grade Roster [ Learning Management

Z Canvas

Icon Legend i Class Roster  [5]

| My Teaching Schedule > 2025 Spring > New River Community College
D Personalize | View Al | (2 |

Class Class Title Enrolled Days & Times Room Class Dates
% [ TP 14035  Client Side Scripting Jan 22, 2025-
| i & (29367) (Lecture) 1 TBA Online May 13, 2025
o ITP225-35  Web Scripting Jan 22, 2025-
I (20401) Languages (Lecture) ! U @il May 13, 2025

View Weekly Teaching Schedule Go to top




Background

Access

6) Apply for discount & walit

Benefits

< C °s github.com/settings/education/benefits | [¥% ¥r R v 8 3 : RiSkS

= Settings ~ O & .
O u ® Alternatives

Your personal account

. Nicholas (n-]g4ne) Go to your personal profile

A Public profile GitHub Education Tutorial

5:03 Account

& Appearance

# Gseed Education Benefits

a current student coupon applied. Find more information on your

L\ Notifications

Access

£ Billing and licensing
Overview
Usage
Budgets and alerts
Licensing
Payment information
Payment history
Additional billing details

Education benefits




Background

Access

Enable & configure Copilot

Benefits

& C 25 github.com/settings/copilot/features

®
= ) settings : nle @ RISkS

Alternatives

. Nicholas (njg4ne) Go to your personal profile
Your onal account

Public profile GitHub Copilot

Account

Appearance

.
&3 GitHub Copilot Pro is active for your account Privacy Tu t O r I a l

an active

Accessibility

Notifications ef: by installing the ex your p vironmer Suggestions matching public code (duplication detection filter) Allowed ~

low or block suggestions mat
Copilot in your IDE Copilot in the CLI Chat in GitHub Mobile

Billing and licensing More features

=) Emsils Allow GitHub to use my data for product improvements
tHub, its at thirc i

Password and authentication C S ctim

Usage
Sessions

Allow GitHub to use my data for Al model training Disabled

) SSH and GPG keys Premium requests llow GitHut "
Allo altHuUb U

Organizations
Enterprises

Moderation

automation

Repositories
Features

Codespaces

Models Editor preview features

preview features in y

) Packages Ou can use |

Copilot

Features Copilot in GitHub.com

Coding agent



8a) Use: web or mobile

Cc 25 github.com/copilot/

o Copilot

G

How can | help you?

@ Attach [ Space
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Use: in-IDE

@

»* WORKSHOP

thul

print(v.

> OUTLINE
TIMELINE

random_valuespy X  {} la

example, using a list

rand_gen()))

nake}!")

h snake in the list

] Python

1] VS Code
eclipse
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Using ChatGPT to code but not Copilot?
You are missing out.
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Al Is better than you.

MOBY DICK

MOBY DICK

EEEEEEEEEEEEEE

MOBY DICK

I Y. . ‘ Y. .
5 " -!. 1
"" w.

1,047, 576 token
context window
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Copilot is more than chat.

* Inline suggestions

* Interactive editing

* Action-taking

* More features all the time
* Context-specificity
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Copilot is great at what is most likely.

* What code comes next

* What edit comes next

* What answer fits your question

* What action is most likely to be needed

* What rules probably apply to some code

Background

Access

Benefits

Risks

Alternatives

Tutorial




Background

Access

Benefits

Risks

Alternatives

Tutorial




Copilot is not a flawless expert.

* Innovation is not predictable

* Most likely does not mean best

* Randomness causes mistakes

* Training data can be wrong or outdated
* Correctness may be subjective

e “Garbage in, garbage out”
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Copilot doesn’t know what you want.

* You must share your goals
* You must scope context

* You must make rules

* You must give tools
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Alternatives exist.

W Windsurf

Amazon Q

Developer

© tabnine

@ Firebase Studio

J CURSOR
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Background

Access

Self-hosting is an option.

Benefits

Risks

Alternatives

.@. . .
>  easy private LLMs Tutorial

Ollama

@)) Continue > use Ollama in-IDE
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Let’s use Copilot!
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