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about the class 
6.104: Software Design



In this class, you’ll go beyond coding and learn how to design and build software 
that is elegant, powerful and flexible. In addition to classic software design and UX 

techniques, you’ll learn concept design, a new way to structure software 
functionality more effectively. You’ll also learn how to use LLMs in design and code, 
and how to incorporate AI agents into applications. AI coding is very much in flux, 
as the capabilities of tools change almost day by day. So this class offering will be a 

bit experimental, and you shouldn’t expect everything to be as predictable as it 
would be in a mature class.



When you go to design a house you talk to an 
architect first, not an engineer. Why is this? 

Because the criteria for what makes a good 
building fall outside the domain of engineering. 

Similarly, in computer programs, the selection 
of the various components must be driven by 

the conditions of use. 

How is this to be done? By software designers.

Mitchell Kapor, A Software Design Manifesto (1996) 
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what concept design is

break function into concepts 
each with purpose & behavior 
become modules in code 

a new emphasis on 
identifying familiar patterns 
aligning code with behavior 
separating concerns 
eliminating dependencies
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introducing 
AI



concept tutor (Geoffrey Litt, Spring 2023)



preparing the class

Spring 2025: Daniel 
Jackson & Mitchell 
Gordon met weekly

May 2025: 
promoted fall class

August 2025: 
Eagon Meng led 

dry run at sundai.club

http://sundai.club


what we did

encouraged LLM use throughout 
survey after each assignment 

what LLM did they use? 
Google provided $50/student of Gemini API credits 
Cursor supposed to be free, but many students couldn’t register 
many used Copilot 

context tool 
built by Eagon Meng for the class 
wraps Gemini LLM API 
each markdown doc is a thread with its own links 
snapshots all queries and results 

agentic tool 
implicit context, can read & write (& execute!) anywhere 
iteratively edits code, tests and fixes



background 
documents

concept 
spec

LLM 
prompt

explicit 
context

snapshots 
of all queries



cursor



what happened



a personal project



a team project



what students used LLMs for 
brainstorming ideas and designs 
being devil’s advocate, trying out ideas 
polishing text, choosing names 
reviewing design artifacts against rubrics 
helping them achieve modularity 
checking submissions against assignment 
writing specs, code, tests



two comments on backend coding assignment

I sometimes feel like the over-encouragement on LLMs 
makes the assignments less fun. I like coding myself -- that's 
what I really liked about 6.1020 and led me to take this class. 
But as student with many other responsibilities besides this 

class, there is no way I could've completed this assignment 
in a reasonable time without using LLMs. Relying on them 

-- even with careful critique/supervision… -- feels frankly like a 
brainless activity and takes away the fun of development. 

I fear for the future of software engineering and my place/
enjoyment in it. time to be a plumber i guess.

I liked it, and thought it was fun! It's amazing to see how much AI really helps with coding.



a reflection on the team project

On the frontend, however, using Claude Code, which automatically 
manages large context windows, initially caused problems. Because it had 

access to the entire project, the model sometimes modified files I did not 
intend to change, leading to merge conflicts or unexpected UI behavior. 

Later in the project, I learned to constrain its scope by specifying exactly 
which files it was allowed to edit. This also helps manage the credit issue 

that occurred for Claude Code. This experience strengthened my 
understanding of how to collaborate with AI tools effectively: maintaining 

human control over structure while leveraging automation for speed. This is 
essentially the Human-in-Loop idea we learned in class!

The iterative, incremental development process reinforced the value of 
controlled context and structured tooling. On the backend, using the 

context tool and properly maintaining each code version's history explicitly 
allowed me to build features piece by piece, verify generated code, and 

debug efficiently. This workflow felt modular and predictable.



sample reflections on personal projects



good outcomes 
all students built working projects  

some very impressive projects  
concepts enabled teamwork 
LLM credits mostly enough

bad outcomes 
reduced mastery (esp frameworks) 
loss of control with agentic coding 

LLM slop (even for reflections) 
reduced engagement with staff 

some students discouraged by AI

80% of students  
let Cursor break the 

code framework



correlating 
skills & outcomes



exploring some correlations

we assigned each student a rating for 
skills: comms ability, reflective practice, concept skill, LLM skill 
outcomes: code quality, usability, product quality, etc 
by reviewing each personal and final project 

we extracted from student surveys 
enjoyment, lecture attendance, hours spent, LLM usage extent



cluster of skills & outcomes 
communication skills 
reflective practice  
concept design skill 
code quality 
product: usability, quality, richness 
LLM aptitude 
final grade 

mostly uncorrelated 
enjoyment, difficulty, time spent 
but LLM usage increased time spent

analysis by Eagon Meng



conclusions



LLMs are advancing fast 
and the best coders use them extensively 

LLMs can enable our students to 
produce more ambitious artifacts 
engage more deeply & broadly with their work 

but LLMs can also be crutches 
limiting creativity, damaging learning, burdening graders 

what will make the difference? 
my take: personal agency, curiosity & reflective practice 
but I’m not sure our culture at MIT encourages these



https://tinyurl.com/not-calculators


