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Goals
= Gain a working understanding of Generative Al
= How to think about Generative Al critically

= Understand the importance of use-case sharing

I love questions — please raise your hand anytime to ask

Feel free to use the chat for questions too
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How it works Use-cases Challenges
I’'m assuming nothing... Let’s play! The big ones...
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HOW IT WORKS

What’s under the hood?



/ " Artificial Intelligence (Al)

. . . v/"f. : Narrow Al y \\\"--.

Artificial Intelligence " p— &
; acnine Learning \

Technology used for learning, problem- g e

R o o . / Generative Al X
SOlVlng, deCISlon maklng, 'f -"/—-_Large Language Models (LLM)
underStandlng language’ etc' "'/"-Generative Pre-Trained Transformer-\"l

(" 6PT-a

Generative Al
A type of Al capable of generating ¥
original content \ -
Also commonly known as: Gen AI, LLM, GPT, model =~ | /
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How does it generate original content?

1. Training
Use machine learning to identify the patterns in data (text, images, video, music).
The result is a model.
=  “The cat sat on the 7. “mat”
» “Thecat _ onthemat”... “sat”

= ... do this trillions of times ...

2. Preference tuning
Tweak the model so that it aligns with our preferences.

3. Generation (inference)
“Hey model, I have the following data, what comes next”?
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Epoch AI, ‘Data on Notable Al Models’. Published online at epoch.ai. Retrieved from ‘https://epoch.ai/data/notable-ai-models’ [online resource]. Accessed 23 Sep 2025.



Al performance on a set of Ph.D.-level science questions

GPQA Diamond accuracy @)

Expert human level

o e i e e Sl L DeepSeeksRT © — = = =~ — ~ e -TT L Ziniainiet i

D Claude 2

GPT-4 (Jun 2023)

3

7% July 2023 Oct. 20

N

Claude 3 Opus ¢

GPT-4 Turbo Preview (Nov 2023)

122 Results Organization
B OpenAl
I B Anthropic
proa 4 M Google ®
Gemini 2.5 Pro Exp (Mar 2025) Meta Al @
T 7 - B Other
| i , i
o1 (high) [0)
I = 0 "
= i |'
A o L
o1-mini (high) a -
Claude 3.5 Sonnet (Jun 2024) ¢ , 7
July 2024 Oct. 2024 Jan. 2025 Apr. 2025 July 2025 SITY OF

N
C
N

Jan.

4 Apr. 2024

RLOO

Release date
o

Epoch AI, ‘Al Benchmarking Hub’. Published online at epoch.ai. Retrieved from ‘https://epoch.ai/data/ai-benchmarking-dashboard’ [online resource]. Accessed 23 Sep 2025.



LLM inference prices have fallen 9x to 900x/year, depending on thetask =~ Z EPOCHAI

Price (USD per million tokens)
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Data source: Epoch Al, Artificial Analysis
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https://epoch.ai/data-insights/llm-inference-price-trends. Accessed 4 Aug 2025.
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Agentic capahilities (30% success)

The time-horizon of software engineering tasks different LLMs Q METR TOday
can complete 50% of the time
- 2.3 hours

Exploit a buffer-overflow @ GPT-5
in libiec61850

2 hours
Grok 4 ®

Scrape records from a website
with anti-bot protection

1h 30m - ®

04-mini
Fix bugs in small hon libraries
9 Pyt Claude Sonnet 4

1 hour
Train classifier Claude 3.7 Sonnet @

ol®
30 min ®

Task duration (for humans)
where logistic regression of our data

Claude 3.5 Sonnet (Old) ®
Find fact on web P

@
GPT-2 GPT-3 GPT-3.5 GPT-4®
0--e e & T P e I T T
2020 2021 2022 2023 2024 2025

LLM release date

predicts the Al has an a 50% chance of succeeding

https://metr.org/blog/2025-03-19-measuring-ai-ability-to-complete-long-tasks. Accessed 23 Sep 2025.
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Agentic capahilities (80% success)

The time-horizon of software engineering tasks different LLMs Q METR TOday
can complete 80% of the time

_ - 26 minutes
@ GPT-5

24 min
Implement a simple webserver

21 min ®
18 min
Implement a dictionary attack

15 min Claude 3.7 Sonnet ®

12 min—+ Find fact on web

9 min - Gemini 2.5 Pro Preview

Task duration (for humans)
where logistic regression of our data
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@ L 1]

predicts the Al has an an 80% chance of succeeding
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https://metr.org/blog/2025-03-19-measuring-ai-ability-to-complete-long-tasks. Accessed 23 Sep 2025.
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Agentic capahilities (30% success)

The time-horizon of software engineering tasks different LLMs METR - 3
can complete 50% of the time Q 7 month doubllng
1hour < Train classifier ® 2026
]
Claude 3.5 Sonnet (Old) @ * - 2_hour taSkS
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® O
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predicts the Al has an a 50% chance of succeeding
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LLM release date

https://metr.org/blog/2025-03-19-measuring-ai-ability-to-complete-long-tasks. Accessed 23 Sep 2025.
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= Knowledgebase assistants/complex reasoners/deep research
= Agents (act on your behalf)
= Specialized Al systems

= Medical imaging

= Credit risk assessment

= Legal research automation

= Adaptive and personalized learning platforms

= Student support agents

= Personalized tutors

= Course design assistants
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This is the hardest part!




office.com/chat

=

Enterprise data protection

applies Lo Lhis chal.
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https://office.com/chat

3 buckets of use-cases
= Create - simple task - information retrieval
= Augment - complex task assistance

 Reason & Act - thought partner/brainstorming assistance
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Prompts to try - create

= Tell me a joke; what is 3501 in ¢?; how do you make apple pie?

= Draft a vacation request email to my boss
= Can you make it more concise?

= Can you explain to me how Generative AI works in a couple sentences?
» How would you explain that to a 5™ grader?

= Draw me a picture of

= Ask to alter the picture in some way

= Write me a couple verse song about the pictures that were just created
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Prompts to try — warning

Give me a chronological list of influential gen ai tools from 2019-now with dates of when they were
released

Give me a chrenclogical list of influential gen ai tools from 2019-now with dates of when they were

-~ .
<7 Copilot released

Sure, here's a chronological list of some influential generative Al tools released from 2019 to now:

.F' Copilot

1. GPT-2 by OpenAl - Released in February 2019 1.
2. GPT-3 by OpenAl - Released in June 2020 1. Sure! Here's a chronological list of influential generative Al tools from 2019 to now, along with their release dates:
3. DALL-E by OpenAl - Released in January 2021 1. 1. GPT-3 (OpenAl) - June 11, 2020 2
4. CLIP by OpenAl - Released in January 20211, 2. DALL-E (OpenAl) - January 5, 2021 1
5. Codex by OpenAl - Released in August 2021 1, 3. Jasper - January 20213
6. DALL-E 2 by OpenAl - Released in April 202211, 4. Stable Diffusion (Stability Al) - August 22, 20225
7. ChatGPT by OpenAl - Released in November 2022 1., 5. Midjourney - July 12, 2022 2
8. Stable Diffusion by Stability Al - Released in August 2022 1, 6. ChatGPT (OpenAl) - November 30, 2022 &
9. Midlourney by MidJourney - Released in July 2022 1 . 7. Character.Al - September 2022 7
10. GPT-4 by OpenAl - Released in March 2023 1. 8. Google Bard - March 21, 2023 28
11. Bard by Google - Released in March 2023 1. 9. Claude (Anthropic) - March 2023 9
12. Claude by Anthropic - Released in March 2023 1. 10. DreamStudio (Stability Al) - December 26, 2022 10

13. LLaMA by Meta - Released in February 2023 1.

14, Gemini by Google DeepMind - Released in December 2023 1/,
15. Claude 2 by Anthropic - Released in July 2023 1.,

16. LLaMA 2 by Meta - Released in July 2023 1.

These tools have significantly impacted the field of Al, each bringing unique capabilities and advancements. If
you need more details about any specific tool or have other questions, feel free to ask!
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Prompts to try — warning

Perplexity
12, Gemini (December 2023): Google DeepMind released this advanced Al model = . Cl aude — Sonnet 3.7

13. Sora (February 2024): OpenAl unveiled Sora, a text-to-video Al model s .

14. GPT-40 (May 2024): OpenAl released this version of GPT-4 capable of reasoning
across audia, vislon, and text in real-time @ 1.GPT-2 (February 2019) - OpenAl's text generation model

This list showcases the rapid development and release of influential generative Al tools 2 DALL-E (January 2021) - OpenAl's text-to-image model
3.CLIP (January 2021) - OpenAl's vision-language model
4.GPT-3 (June 2021) - OpenAl's larger language model
5.Stable Diffusion (August 2022) - Stability AI's open-source text-to-image model
6.ChatGPT (November 2022) - OpenAl's conversational Al interface
7.Midjourney V4 (November 2022) - Advanced text-to-image generator
8.Claude (December 2022) - Anthropic's conversational Al assistant
9.GPT-4 (March 2023) - OpenAl's multimodal language model
10.DALL-E 2 (April 2023) - OpenAl's improved text-to-image model
11.Anthropic Claude 2 (July 2023) - Improved version of Claude
12.Meta Llama 2 (July 2023) - Meta's open-source LLM
13.Midjourney V5 (March 2023) - Improved text-to-image generation
14.Claude 3 family (March 2024) - Anthropic's improved models (Opus, Sonnet, Haiku)
15.GPT-40 (May 2024) - OpenAl's optimized multimodal model
16.Claude 3.5 (June 2024) - Anthropic's enhanced models
17.Gemini 1.5 Pro (August 2024) - Google's advanced multimodal model
18.Claude 3.7 Sonnet (October 2024) - Anthropic's reasoning-focused model
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Prompts to try — warning

ChatGPT 40

2023

GPT-4 — Mar 2023
Claude 1 — Mar 2023
Bard — Mar 2023
Runway Gen-2 — Mar 2023
Firefly — Mar 2023
Bing Chat — Feb 2023
LLaMA — Feb 2023
Claude 2 — July 2023
LLaMA 2 — July 2023
Mixtral — Dec 2023
Claude 2.1 — Nov 2023
Gemini 1 — Dec 2023

Gemini 1.5 — Feb 2024
Sora — Feb 2024 (announced)

Gemini 2.0 Flash

2023

*GPT-4 (OpenAl) - March 2023
*Bard (Google) - March 2023
*Midjourney (Midjourney) - Early 2023 (Gained
Traction)

LLaMA (Meta) - February 2023
*Claude (Anthropic) - March 2023
Firefly (Adobe) - March 2023
*MusicLM (Google) - January 2023
‘Imagen 2 (Google) - May 2023
*Code Llama (Meta) - August 2023
*Gen-1 (RunwayML) - February 2023
2024

*Gemini (Google) - February 2024
*Sora (OpenAl) - February 2024
*Claude 3 (Anthropic) - March 2024
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Prompts to try - augment

= Here is a transcript from a meeting, please create a meeting summary
with the following sections: attendees, summary of topics, and action
items.

= | have an excel spreadsheet with columns: name, count, price and
many rows. How do I highlight the rows where the price deviates from
the average by more than 10%?
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Prompts to try — augment

= Here are the contents of a {presentation I wrote on AI}. What am I
missing?

= Take a picture of a problem you are trying to solve. Ask Al to help...

= ] want to get Al to {review my email}. Help me write the prompt.
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Prompts to try —reason & act

= Draft an Al business case for an organization
= ... format it like this one [attach document]
= ... expand on point 3 including details about ...
= ... make the last paragraph more succinct
= Analyze this sales data over the past five years and provide insights on
seasonal trends and customer preferences {attach document}

= ... if this year’s numbers are the following, analyze our performance ...

= ... write me a one-page executive summary of the findings
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Prompting example - v1

Write me an email welcoming a new hire

4 WATERLOO



Prompting example -v1 &)

Subject: Welcome to Our Team!
Dear [New Hire’s Name],

I hope this email finds you well. On behalf of the entire team, I want to extend a warm welcome to you as our newest team member! We're
thrilled to have you join us at [Company Name].

Introduction: Allow me to introduce myself. My name is [Your Name], and I work in the [Department/Team Name]. I've been with the
company for [X] years and have had the pleasure of working with some amazing colleagues. I'm confident that you'll find our team to be
supportive, collaborative, and full of talented individuals.

Your Role: As [New Hire’s Position], you'll be responsible for [briefly describe their main responsibilities]. We believe your skills and expertise
will be a valuable addition to our team, and we’re excited to see the impact you’ll make.

Getting Started: To help you settle in smoothly, here are a few things to keep in mind:

= Orientation: Youll receive an email with details about your orientation schedule. This will cover company policies, tools, and resources
available to you.

= Team Introduction: We'll organize a virtual team meeting where you can meet your colleagues, learn about ongoing projects, and get
acquainted with our team culture.

=  Buddy System: You'll be assigned a buddy—a friendly colleague who will be your go-to person for any questions or assistance during your
initial weeks.

Company Culture: At [Company Name], we value collaboration, innovation, and continuous learning. Our open-door policy encourages
communication across all levels, and we believe in celebrating both individual achievements and team successes.

Next Steps: Please reply to this email with your preferred contact information (phone number and Slack handle) so we can add you to our
communication channels. Additionally, let us know if you have any dietary preferences for team lunches or if you need any accomymodatiqns.. o

Once again, welcome aboard! We're excited to embark on this journey together and look forward to achieving great thing @ WATERLOO
Best regards,



Prompting example - v2 &

I'm the hiring manager for a software developer position and I've selected a
candidate whom I've already interviewed. Please write me a concise welcome email
for Cathy, this new hire. The start date is June 1st and she will be working in EC2.

4 WATERLOO



Prompting example -v2 &

Subject: Welcome to Our Team, Cathy!
Dear Cathy,

I am thrilled to welcome you to our team as a software developer! We are excited to have you join us at [Your Company Name]. Your start date is
June 1st, and you'll be working with our EC2 team.

A Little About Us: [Your Company Name] is a dynamic and innovative company that thrives on collaboration, creativity, and cutting-edge
technology. Our team is passionate about solving complex problems and delivering exceptional solutions to our clients.

Your Role: As a software developer, you’ll play a crucial role in designing, developing, and maintaining software applications. Your expertise
will contribute to our success, and we can’t wait to see the impact you’ll make.

First Steps: Before your start date, please review the following resources:
=  Employee Handbook: Familiarize yourself with our company policies and guidelines.
=  EC2Team Overview: Reach out to your team lead, [Team Lead’s Name], to learn more about your specific projects and responsibilities.

=  Onboarding Schedule: You'll receive a detailed schedule for your first week, including introductions to team members and training
sessions.

Our Team: We have an incredible group of talented individuals who are always willing to lend a helping hand. Don’t hesitate to ask questions or
seek guidance—everyone is here to support you.

Next Steps: On your first day, please arrive at [Location] by [Time]. We’ll have a warm welcome waiting for you, along with your new
equipment and workspace.

: : . . UNIVERSITY OF
Once again, welcome to [Your Company Name], Cathy! We look forward to working together and achieving great things. % WATERLOO

Best regards,



Prompting example -v3 )
Hi Cathy,

Welcome to the team! We are very excited to have you. As we discussed in the
interview, the start date is June 15t and the team works out of EC2. Work hours are
8:30am — 4:30pm. We will do a full onboarding and orientation on your first day so
you don’t need to worry about preparing anything ahead of time.

Thank you and looking forward to seeing you on June 15t!

Here is a welcome email for a new hire. Can you please check it for grammar and
tone?

4 WATERLOO



Prompting example -v3 &

Hi Cathy,

Welcome aboard! We're thrilled to have you join our team. As we discussed during
the interview process, your start date is June 1st, and our team operates out of EC2.
Your work hours will be from 8:30 am to 4:30 pm. On your first day, we’ll provide a
comprehensive onboarding and orientation, so there’s no need to prepare anything
in advance.

Feel free to reach out if you have any questions or need assistance before your start
date. Looking forward to meeting you in person on June 1st!

Best regards,

4 WATERLOO



= In the future, I will draft my first version and then iterate with Copilot. I started
with Create and ended with Augment.

= GenAl tools do well when provided with examples and boundaries (dos and
don’ts)

Sharing use-cases amongst colleagues is the fastest way to gain
efficiencies using GenAl tools.

4 WATERLOO



March 2025 — Google Gemini Robotics w UNIVERSITY OF
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May 2025 - Google veo 3 - https://deepmind.google/models/veo/
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ChatGPT agent OpenAl

July 2025 — OpenAl Operator

WATERLOO






= The world is filled with exciting, cutting-edge tools to use today.

» Remember, an Al enabled tool is just another information system owned by a vendor.

= Familiarize yourself with Information Classification

= Public information can be freely used in any Al system (Copilot, ChatGPT, Gemini, Claude, etc)
= Confidential information can only be entered into University-approved Al systems (Copilot)

= Restricted/Highly-Restricted information cannot be entered into any Al systems

= Personal information (FIPPA/PIPEDA), SIN, PHI, etc...

4 WATERLOO


https://uwaterloo.ca/records-management/policy-46-guide/guidance-information-confidentiality-classification
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Data and accuracy

Bias
Hallucinations

©

Explainability and
copyright

Accountability
Value alignment

&

Resources and
sustainability

Cost
Energy
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FINAL THOUGHTS



Use-case Process

Do things faster Do things better 1000X

identification improvement
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For work, please use Microsoft Copilot

Try — https://aitools.uwaterloo.ca

ITPD — Intro to AI & Advanced Al for Everyone
https://uwaterloo.atlassian.net/wiki/x/nQCl6wk

https://uwaterloo.ca/genai/

Additional reading
= https://hai.stanford.edu/ai-index/2025-ai-index-report
= https://epoch.ai/

= https://www.kaggle.com/whitepaper-prompt-engineering

4 WATERLOO
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Any questions?

Anyone in 2035 should be able to marshal the intellectual capacity equivalent to everyone in 2025; everyone
should have access to unlimited genius to direct however they can imagine.
- Sam Altman (CEO OpenAl)

Thank you! Please fill out the
feedback survey!

4 WATERLOO
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