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More Code Is Being Created

PULL REQUESTS MERGED / MONTH A 23% YoY COMMITS PUSHED IN 2025 A 25% YoY

43.2M ~1B

pull requests merged each month in 2025 commits pushed — GitHub's most active year ever

Source: GitHub Octoverse 2025
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Growth Is Accelerating

A growing share of these commits are co-authored by Al agents

COMMITS PUSHED IN 2024 A 25% YoY PROJECTED COMMITS IN 2025

~1B ~14B

commits pushed — GitHub's most active year ever at 275M commits/week x 52 weeks

Kyle Daigle - GitHub COO




Does Al Make
Developers More
Productive?




'CAN YOU PROVE Al ROI IN SOFTWARE ENG? (STANFORD 120K DEVS STUDY)' — YEGOR DENISOVE-BLANCH, STANFORD, Al ENGINEER 2025

Clean code amplifies Al gains

Clean engineering environments allow Al to autonomously drive a
larger share of the sprint

Task Composition by Al Involvement vs. Environment Cleanliness Index
Clean Code Amplifies Al Gains 1009

- Al does most of the work
Al helps with pieces

B Mostly human work
1

* Aclean codebase allows Al to complete
a larger share of sprint tasks

2

Manage Codebase Entropy E

<

* Unchecked Al accelerates entropy (tech E
debt) a

» High entropy degrades future Al g
performance ]

w

Must Actively Al Use Degrades
Improve Cleanliness Cleanliness

Engineers Must Master Task Selection

« Knowing when to use Al
0
+ ...and when to write code manually 0.0 05

10
Legacy/ Mixed Modular,
Big Ball Quality Typed,
of Mud Tested

Environment Cleanliness Index
(Composite: Tests, Typing, Docs, Modularity, Static Quality)

Al outputs are rejected } Developers ’ Al gains
or need heavy rewriting lose trust collapse

SWEPR

Stanford University Software Engineering Productivity Research Group 9

softwareengineeringproductivity.stanford.edu




'CAN YOU PROVE Al ROI IN SOFTWARE ENG? (STANFORD 120K DEVS STUDY)' — YEGOR DENISOVE-BLANCH, STANFORD, Al ENGINEER 2025

Unchecked Al amplifies entropy

Adopting Al didn’t yield positive results for this company...

Al Impact on Productivity — Pilot Metrics Summary

Effective Output

Pull Requests (PRs) Code Quality (our metric)
P +13.6% Increase V¥ -9% Decrease P +1% Increase V¥ 2.6x Increase
Inconclusive Problematic No meaningful change Problematic

More PRs =/= better

v

What is the ROI of this Al

adoption?

SWEPR 23
Software Engineering Productivity Research Group
softwareengineeringproductivity. stanford.edu

Stanford University




'CAN YOU PROVE Al ROI IN SOFTWARE ENG? (STANFORD 120K DEVS STUDY)' — YEGOR DENISOVE-BLANCH, STANFORD, Al ENGINEER 2025

Priorities for Al-assisted teams

Clean engineering environments tend to unlock more Al
productivity gains

Engineering Environment Cleanliness vs. Productivity Impact:
Exploratory Association Analysis

Environment Cleanliness Index 95% C1 (Linear Fit 27 e
—— Linear Fit (R? = 0.396) [3-month DiD window
40 ® Team-Level DID Estimates T
Composite score:
+ Test coverage 5
< 30
« Type coverage 58
eu
« Documentation quality & coverage =2
»  Modularity G5 2
> M
= Static code quality 5=
g4
39 10
s
Invest in codebase hygiene to k=
- . - w
unlock Al productivity gains o °
e e
* Large, messy systems is where Al is . .
most tempting & most dangerous -10
*  Prioritize Al-heavy workflows in teams
that already have strong engineering 0.0 0.2 0.4 0.6 0.8 1.0
foundations Environment Cleanliness Index

(Composite: Tests, Typing, Docs, Modularity, Static Quality)

Methods: Same 27 teams and DID effects as in previous slide. Environment Cleanliness Index is a 0 - 1 composite of test coverage, static code quality, type coverage, documentation coverage, and modularity. Plot
shows OLS fit of DIiD % gains on cleanliness with HC3-robust Cls; linear R* = 0.3 - 0.4. Exploratory, observational; cleanliness is treated as a correlate, not a causal estimate.

. = SWEPR
Sta-n ford Un lverSlty Software Engineering Productivity Research Group .

softwareengineeringpreductivity.stanford.edu




How Can Developers Create
And Maintain Clean Code?




4 N

Feature request Red Green Refactor

Incoming requirement Write a failing test Make the test pass Improve the code

\ / = AN AN /

Repeat for the next behavior

(@ Red/Green TDD Loop )

Test Driven Development (TDD)



“The current fanatical TDD

experience leads to a primary
focus on unit tests... rebalance
the testing spectrum from unit

to system’

Over-indexing on code coverage

TDD is dead. Long live testing.

By David Heinemeier Hansson on April 23, 2014

Test-first fundamentalism is like abstinence-only sex ed: An unrealistic,
ineffective morality campaign for self-loathing and shaming.

It didn't start out like that. When I first discovered TDD, it was like a
courteous invitation to a better world of writing software. A mind hack to
get you going with the practice of testing where no testing had happened
before. It opened my eyes to the tranquility of a well-tested code base,
and the bliss of confidence it grants those making changes to software.




Before

Test
OrderService.calculate()

After

Test
Discounted order totals correctly

J

OrderService

calculate()

orders module

Public API

calculate_total()

Rename a method, break the test

Free to rename, split,
or rewrite

Rewrite the internals, test still passes

‘We are not testing a method on a class

we are testing a behavior of the system’
TDD, Where Did It All Go Wrong (lan Cooper)



Self-affirming test
def add tax(price):

return price * 1.05 # bug: should be 1.20

def test add tax():

assert add tax(100) == add tax(100)

YO U ’ e a b SO I u te I y r i g ht ! Always passes. Tells you nothing about whether the tax is correct.

Behavioral test

1 def test add tax applies uk vat():

2 # UK VAT is 20%

3 assert add tax(100) == 120

Encodes the requirement. Catches the bug instead of affirming it.




Playwright For Functionality
Testing




Playwright

Playwright is an open-
source testing framework by
Microsoft that automates
end to end testing in the
browser by simulating user
Interactions

https://playwright.dev/



Al GENERATES TESTS

Playwright test

=

from playwright.sync_api import Page, expect

M

3 def test_search_filters_toys(page: Page):

4 page.goto("/toys")

5

6 # Search by toy name

7 search_input = page.get_by_placeholder("search")
8 expect(search_input).to_be_visible()

9

10 search_input.fill("Furby")
11
12 expect(page.get_by_role("heading",

name="Furby")).to_be_visiblel()

Python and Typescript support




Write Playwright tests Al writes the code

Red

Green

Behavioral test Make it pass

Refactor

The developer's real work
Shape the design
Improve readability
Strengthen the architecture

Next behavior

Red and green shrink, refactor expands

Devs spend their time on the step that creates lasting value

Playwright with Al for TDD




HTTPS://PLAYWRIGHT.DEV/

Using Playwright with coding agents

MCP Server CLI Agents

i . i i npx playwright init-agents --loop=vscode
npx @playwright/mcp@latest npm install -g @playwright/cli@latest PX playwrig g P

Planner, Generator and Healer (agent.md
files)
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Playwright

Helpful Commands

Installation:

- Python: pytest tests/search _spec.py
- Typescript: npx playwright test

Run tests:

- Python: pytest tests/search_spec.py
- Typescript: npx playwright test

https://playwright.dev/



Al GENERATES CODE

Green: Generate code
quickly to make tests
PSS

Prompt: Generate the code required for the tests to pass,
try and match the implementation style of the codebase.
Do not edit the tests.

'use client';

import { useState } from 'react';

import { Toy } from '@prisma/client';

import { ProductCard } from '@/components/toys/product-card’;
import { SearchBar } from '@/components/toys/search-bar';

interface ToysCatalogueProps {
toys: Toyl];
s

B & W 00 O U A WN =

/** Displays the toys collection in a grid layout *x/

/%% Displays the toys collection with client-side search filt

export function ToysCatalogue({ toys }: ToysCatalogueProps) {
const [search, setSearch] = useState('');

const filtered = toys.filter((toy) => {
const g = search.toLowerCase();
return (
toy.name.toLowerCase().includes(q) ||
toy.category.toLowerCase().includes(q) ||
toy.shortTagline.toLowerCase().includes(q)
);
}i

T A WN PSS WO NOWUL b WwWwN

~ ®0&0 '




ASK Al TO LIST CHANGES, USE DIFFS TO HELP, WRITE CODE BY HAND IF NECESSARY

Refactor: Review and fix any issues with the
implementation

LA

O 00 N o eWw

10

import { Toy } from '@prisma/client’;
import { ProductCard } from '@/components/toys/product-card"';

interface ToysCatalogueProps {
toys: Toyl];
}

/#** Displays the toys collection in a grid layout */
export function ToysCatalogue({ toys }: ToysCatalogueProps) {

return (
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ruse client';

import { useState } from 'react';

import { Toy } from '@prisma/client’;

import { ProductCard } from '@/components/toys/product-card';
import { SearchBar } from '@/components/toys/search-bar';

interface ToysCatalogueProps {
toys: Toyl[]l;
H

/#% Displays the toys collection with client-side search filtering =/
export function ToysCatalogue({ toys }: ToysCatalogueProps) {
const [search, setSearch] = useState('');

const filtered = toys.filter((toy) => {
const q = search.tolLowerCase();
return (
toy.name. toLowerCase().includes(qg) ||
toy.category.toLowerCase().includes(qg) ||
toy.shortTagline. toLowerCase().1includes(q)
H
3

return (




Add search and filter capabilities to toys catalogue

3 : Draft

Copilot

Filter logic converts database prices (paise) to pounds for comparison:

t toyPriceInPounds = toy.pri

matchesMinPrice = filters.n 0 || toyPriceInPounds >= filters.minPri

Ul Behavior

Results counter shows "X of Y toys"

Clear button appears only when filters active
Sidebar uses sticky positioning

Available filter options derived from actual toy data

Screenshots

Initial state with filters sidebar:

#* Tailspin Toys

hanted collection of nostalgic f

o tell — from Furby to Speak & Spell, ¢

Filters

Category

Water Ring Toss £7.99 Mr Frosty £22.99

[
Oa
(
(i
(

Speak & Spell £19.99

Price Range Electror

boti
Add to Basket

& Add to Basket 3 Add to Basket

Best Practices

- Add screenshots to PRs
- Use headless mode for multi-tasking
- Commit before running Healer

- Generate tests one feature at a time

https://playwright.dev/



Resources

Slides: aka.ms/playwright-ai-engineer
Documenation: playwright.dev

Github repo:

Playwright

Connect:
LinkedIn: marlenemhangami
X: @marlene_zw

Bluesky: marlene@bluesky.social

Website: marlene.ai



mailto:marlene@bluesky.social
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