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Administrivia

• Final Exam attendance Mandatory: 
• Monday, Monday, May 5, 2025 01:00pm - 04:00pm

• Location WEH 7500



AMA
Ask the professors any question you want



Michael Hilton

Associate Teaching Professor at CMU

A.S. Grossmont Community College 1999

B.S. San Diego State University - 2002

Software Engineer at DoD - 2002 to 2011

M.S. Cal Poly San Luis Obispo - 2013

PhD at Oregon State - 2017

Internship at Microsoft Research - Summer 2017

Assistant/Associate Teaching Professor at CMU - Fall 2017 to current



Austin Henley
B.S. Austin Peay State University, 2011 

M.S. University of Memphis, 2013 

Ph.D. University of Memphis, 2018

Software Engineer Intern @ First Tennessee Bank, 2012-2013

Research Intern @ National Instruments, 2014

Research Intern @ National Instruments, 2015

Research Intern @ Microsoft, 2016 

Research Intern @ IBM, 2017

Assistant Professor @ University of Tennessee 2018-2022 

Visiting Researcher @ Microsoft, 2019

Senior Researcher @ Microsoft, 2022-2023

CTO @ BYBE, 2023

VP of Engineering @ Swiftly, 2023-2024

Associate Teaching Professor @ CMU, 2024-present 



Nadia Nahar

B.S. University of Dhaka, 2014 

M.S. University of Dhaka, 2016 

Senior Software Engineer, Icebreakers, 2016 – 2017

Lecturer @ University of Dhaka, 2017 – 2020

PhD, Carnegie Mellon University, 2020 – Ongoing

Software Engineering Intern @ Microsoft – Summer 2022

Research Intern @ Microsoft Research – Summer 2024



Teaching Assistants



Software is everywhere



Vasa



Smoking Section

• Last full row
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Project P1 posted online 

• P1A: Checkpoint due this Friday (January 17th, 11:59pm)
• Only 5% of total P1 points – meant to ensure you start on time
• Only need to be able to install and run NodeBB locally

• P1B: Due next week on Thursday (January 23rd, 11:59PM)
• Refactor code in a single file to address code quality warnings.
• Validate change via test coverage and manual testing
• Expect to be technically challenging for non-experts; purpose is 

to learn new things and engage with a large code base without 
much hand-holding.
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Discussion



Context: big ole pile of code

• … do something with it!
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Steps to Understand a New Codebase

• Look at README.md

• Clone the repo.

• Build the codebase.

• Figure out how to make it run.

• What do you want to mess with?

• Traceability - Attach a debugger
• View Source

• Find the logs.

• Search for constants (strings, colors, weird integers (#DEADBEEF))



My experiences (headaches) at 
companies

• Documentation was ALWAYS out of date—often the core 
devs didn’t know

• Had to ask someone to ask someone to help me get the 
project building (i.e., sit beside me for hours)

• Better take notes… not unusual to break something and 
need to do it all again

• Often the authors are no longer there

• So many design decisions are never written down, or they 
are trapped in old Jira tickets, commit messages, and 
emails



“To measure is to know; 
if you can not measure it, 
you can not improve it”

William Thomson, Lord Kelvin
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Percent

of 
Effort

TimeProject

beginning

Project

end

100%

0%

Process

Productive Development

(coding, testing, making progress 
towards goals)

Fighting Fires / Addressing 

Inefficiencies



… akin to processes pioneered in mass 
manufacturing (e.g., by Ford)
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Elements of Scrum

Products:

Product Backlog

Sprint Backlog

Process:

Sprint Planning Meeting

Daily Scrum Meeting

Sprint Retrospective

Sprint Review Meeting



2
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We all work in a team

17-313
Instructors, TAs, 

Classmates

Recitation and 
Mentor TAs

Your Team

You

Open Source



Select the right comm. tools

Ambler, S. (2002). Agile modeling: effective practices for extreme programming and the unified process. John Wiley & Sons.



Writing useful Github issues

https://upthemes.com/blog/2014/02/writing-useful-github-issues/



Make it easy for people to help you

• I am trying to ___, so that I can ___. 
I am running into ___. 
I have looked at ___ and tried ___.

• + I’m using this tech stack: ___.

• + I’m getting this error/result: ___.

• + I think the problem could be ___.

Https://techtonica.org/

http://kwugirl.blogspot.com/2014/04/how-to-be-better-junior-developer_25.html



Team survey
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Apollo Hardware/Vehicle Overview
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Source: https://github.com/ApolloAuto/apollo/blob/v6.0.0/README.md



Architecture
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https://www.instagram.com/architectanddesign
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https://www.mykonosceramica.com/
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https://www.youtube.com/watch?v=V_oxbj-a1wQ



Design documents

• Code review before there is code!

• Collaborative (Google Docs)

• Ensure various concerns are covered, such 
as: security implications, 
internationalization, storage requirements, 
and privacy concerns.

• A good design doc should cover
● Goals and use cases for the design
● Implementation ideas (not too specific!)
● Propose key design decisions with an emphasis 

on their individual tradeoffs



Time to write our own design docs!

• Divide up into 4 sections –NOTE: you should be signed in w/Andrew to google

• Your mission:
• Brainstorm a feature to add to a scooter app and write a design 

spec, together, in real time!

• Review the design doc, collaborate around text 

• Review another team's design doc, ask questions/leave comments



Internal Quality

• Is the code well structured?

• Is the code understandable?

• How well documented?

3
8

External Quality

• Does the software crash?

• Does it meet the requirements?

• Is the UI well designed?



Technical Debt



Risk



Risk assessment matrix

• MIL-STD-882E
https://www.system-safety.org/Documents/MIL-STD-882E.pdf



Why do we make misakes? 42
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Example CI/CD Pipeline



Communications of the ACM (1990)

“

”
How to identify these bugs?



Coverage-Guided Fuzzing (e.g. AFL)

Input
Pick

Input’
Random 

Mutation
Program

Execute

Save

?

Execution feedback

No

Yes

Add

Input’

Initial
Input

Input
Input

Input

Seeds

Coverage

Instrumentation

New branch 

coverage?

<foo></foo> <woo>?</oo>



Example: Netflix

Significant deployment on AWS cloud. Hundreds of 
updates to microservices and infrastructure 
through the day.

Chaos Monkey randomly takes down AWS 
instances or network connections or randomly 
changes config files.

How to tell ”are we still good?” 
Key metric: Stream Starts per Second (SPS)
Measures availability



Step 2: Join game

• Game id: from board

• Player Name: 
• Remember what you 

put in

• URL:
• IMPORTANT: PASTE 

YOUR URL BUT ADD 
‘/API’

• E.g. 
http://myurl.com/API









What are Program Analysis Tools?

Static Analysis

Dynamic Analysis



Tools for Static Analysis



Machine Learning in One Slide
(Supervised)

Lots of labelled data

(Inputs, outputs)

Model

Training

“bird”

Input Output

“dog”

Input Output
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Activity: Choosing the Algorithm 

Three Scenarios:

Scenario A: Music 

Recommendation App
Scenario B: Analyzing 

Sales Data

Scenario C: Adaptive 

Game Difficulty
55



ML Development Process 
(ML Pipeline)

Source: “Software Engineering for Machine Learning: A Case Study” by Amershi et al. ICSE 2019
56
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ML Model vs. ML System



DevOps and MLOps

Set of practices for continuous delivery; relies on heavy

automation, e.g., continuous delivery, monitoring

Automation around Machine Learning pipeline, including

training, evaluation, versioning, and deployment

Think about MLOps as a specialized subset of DevOps for machine learning applications 58







Paper prototype





What is Human 
Flourishing?
According to Harvard’s Human flourishing program: Human flourishing is 
composed of five central domains: happiness and life satisfaction, 
mental and physical health, meaning and purpose, character and 
virtue, and close social relationships.



Three questions to promote human 
flourishing

1. Does my software respect the humanity of 
the users?

2. Does my software amplify positive
behavior, or negative behavior for users 
and society at large?

3. Will my software’s quality impact the 
humanity of others?

6
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How are you using AI for coding?



Let’s try Cursor: https://www.cursor.com

















Open-source Proprietary



Free software as a Philosophy

• “Free as in Speech, not as in beer”
Richard Stallman’s Free Software Foundation —

free as in liberties

• Freedom 0: run code as you wish, for any 
purpose

• Freedom 1: study how code works, and 
change it as you wish

• Freedom 2: redistributed copies (of original) so 
you can help others

• Freedom 3: distribute copies of your modified 
version to others

Richard M Stallman (Licensed under GFDL)



Which license to choose?



https://medium.com/eshares-blog/understand-your-options-equity-101-for-startup-employees-part-1-6eaea8cfcb4

Holding periods in Kerri’s example

79

Risky because:

There is no 
guarantee that your 
stock will ever be 
liquid, so you are 
paying to buy stock 
that could one day 
be worthless.



AMA
Ask the professors any question you want
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