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Why

e |IDE (Integrated Development Environment)

o All-in-one workspaces for software development containing editor, compiler, debugger, and
more
Most development work is done there so it’s a natural form factor for Al enhancement

In their evolution, there's always a see-saw between functionality consolidation and developer
customization



A brief history
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Intellij IDEA released with advanced Cursor released, one of the

Release of Turbo Pascal, first contextual code navigation, first widely used Al native
true IDE refactoring, code completion IDEs
1997 2015
1980 2030
1983 2001 2023

Microsoft Visual Studio released, Microsoft VSCode released

offering advanced debugging offering lightweight editor

capabilities for the C++/Visual Basic with highly extensible
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log(productivity)

programming language productivity is
increasing exponentially, driven by ai
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log(productivity)

ide productivity is following a similar
exponential, also driven by ai
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System Transcript Variable Pools (Dictionaries)

Smalltalk

Snapshot at! (31 May AltoFilePool

1983 10:37:52 am ) FilePool
BitMaskPool
TextConstants
Undeclared

2 Smalltalk removeKey: #GlobalMNan s
al-Classes Smalltalk declare: #GlobalName copy

Kernel-Methods e from: Undeclared, cut

Kernel-Processes Transcript show: {3+4) printStrin| paste

Kernel-Support Smalltalk frills: false. "for slow m
Interface-Framework print it

Interface-Support accept

again

Interface-Lists Display cancel
DisplayScreen displayvExtent: 1024@50U58
DisplayScreen displayExtent: 640&@480.

doesNotUnderstand: t1
| t2 t3 |
t2 ¢ self class tryCopyingCod
t2 == #OK ifTrue: [tself perfq
I3 « t2 == ‘?‘Hlerarchy\-’lolatlc Biéalltall cors
iIfTrue: [t1 selectd G et oo e
ifFalse: ["Message not understood: ']
NotifierView
openContext: thisContext
label: t3 , t1 selector
contents: thisContext shortStack.
tself parform: t1 selector withArguments: t1 arguments

Measurements
#0bjects, #words of data (takes a long time):

smalltalk-80 (1980)



File Edit

Code

Microsoft Visual Basic [design]

Run Window Help

| Caption !I

/ |lconWorks Editor: 1 - [Untitled]

1-]]

k ||=! lconWorks Viewer ]~
File Edit Options Hel
A poie Edt Op ~ek =] IconWorks Editor: 1 - [Untitled]
m File Edit VYiew Tools Icons Color Brush Help
&
Ef|
|[Directories: N Icons
[+
=
o £ samples
= £ vb.cht

=

Object: IFntm

Resizing of the Editor
' of the palettes to be h
' resized, repositioned a
' the Editor.

T
4980, 1725 [ié.,{ 6285x 5355

=| ICONWRKS.MAK

-]

[ View Form | | view Code |

ﬁ ICONWRKS.GBL  Global
[ ABOUTBOX.FRM AboutBox
[y COLORPAL.FRM ColorPalette

[S1ICONEDIT.FRM  Editor
[ SAVEDLG.FRM  SaveFileDlg
[ VIEWICON.FRM  Viewer

2 ICONWRKS BAS

Sub Form_Resize ()
Static LastWindowState

Nothing is done if the Editor is minimized.

If WindowState = MINIMIZED Then

Hide ColorPalette since it should not be visible while the
' Editor is Minimized.

If ColorPaletteLoaded Then ColorPalette.Hide
Elself ScaleHeight >= 34 Then

' Hide the Editing area while resizing other controls
to prevent uneccessary repaints.

el ]

visual basic (1991)



[ Package Explorer P < B || (1] *TestClass.java 2

B S ¥

v & TestProject
v @B src
v # (default package)
» [J] TestClass.java
> =\ JRE System Library [JavaSE-1.7

public class TestClass {

public void testMethod() {

this.|

} > clone() : Object - Object

® © ©¢ © © © © ¢ ©® <

eclipse (2001)

equals(Object obj) : boolean - Object
finalize() : void - Object

getClass() : Class<?>- Object
hashCode() : int - Object

notify() : void - Object

notifyAll() : void - Object
testMethod() : void - TestClass
toString() : String - Object

wait() : void - Object

Press 'Ctrl+Space' to show Template Proposal

10
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from __

import
import
import
import
import
import

future__ import print_function
argparse

torch

torch.nn as nn

torch.optim as optim

numpy as np

matplotlib

matplotlib.use('Agg")

import

matplotlib.pyplot as plt

class Sequencelnn.l m

copilot (2021)




Top 10 Programming Competitions Devin's Workspace Following

Browser Editor
You May 29, 2024, 2:02 AM

Create a website with a list of the top 10 programming competitions in the world and make sure that

each one on the list links to the competition's main website Appis

Devin May 29, 2024, 2202 AM
'@chakra-ui/rea
Got it! Il create a website listing the top 10 programming competitions in the world, each linking to
their main website. I'll get started on this right away. f n App() {
competitions =
name: 'ACM ICPC', url:
Devin May 29, 2024, 2.03 AM name: 'Gooc
name: 'Facebook |

I'm going to set up a React app to create the website listing the top 10 programming competitions, R e R

each linking to their main website. I'll use Chakra Ul for a modern and user-friendly design. name: ' er', url:
name: ‘At r‘, url:

Quick question: Are there any specific programming competitions you want to be included in the list, name: 'LeetCode', url:
name: 'HackerRank', url:
name: 'Kick Start', url: s
of the website (e.g., color scheme, fonts, etc.)? name: 'CodeChef', url: 'htt

or should | choose them independently? Also, do you have any preferences for the design and layout

If | don't hear back, I'll go ahead and choose the competitions and use a clean, modern design by

default. =
<ChakraProvider>
) <VStack spacing={8} align="stretch" p={5}>
) Set up a new React app using Create React App. i ' mb={5} textAlign="center">
Installed Chakra Ul and configured it for the project. G R
) Created a component to list the top 10 programming competitions with links to their competitions.map((comp, index) =>
<Box key={index} p={5} shadow="md" borderWidth="1px" borderRadius="md"
main websites i .
<Link href={comp.url} isExternal>
) Styled the component to ensure a modern and user-friendly design. <Text fontSize="x1" fontWeight=
comp.name

) Ran the local development server and verified the website functionality. </Text>

() Built the React app for production. </Link>
</Box>

Session Ended.

to evaluate t

devin (2024)




Usage

e Bread-and-butter modes

o Inline

o Function
o Single-file
o  Multi-file

e True Al-native

o Background agents
MCP
Learn memories
Bugbot (PR review)

o O O



How an Al IDE works under-the-hood

[ [34

read_file_tool(filename: str) -> Dict[str, Anyl:

1(stri(full_path),
= f.read()

path.iterdir():
append(

, hew_str: str) -> Dictlstr,

Anyl:

y

p = Path(full_path)
if old_str == "":
xt(new_str, encoding="utf-8"

ful

Tab-complete )

Small context window around
current code is encrypted
Server receives and runs infilling
LLM

Suggestion sent back and displayey

Chat

Store code chunks as embeddings in
semantic index on server
(obfuscated filename + code)

Any query retrieves most relevant
chunks and feeds as context into
LLM

IDE regularly re-index code chunks
and syncs embeddings

Chunk diffs are computed via Merkle
trees for efficient updates

14



Cursor: The Al-First Code Editor

From writing code to directing code.

Build the future.|i

command palette // AI-assisted development // build 2824.10

£ NotebookLM



Tab to Predict (Copilot++)

Predicts your next change, not just your next word.

function calculateTotal(items) {
return items.reduce((acc, item) => | b
ress 1o
acc + item.price, 0); JEI B Accept

Ghost text j

Ve N
= 2

£ NotebookLM



Generate new code
or edit existing lines
in-place using
natural language.
No need to leave
the keyboard.

a.p |7
db +1 \

' index.html X

Make this button elegant with Tailwind CSS

<button>Click me</button>

18.8"

| Blueprint Blue

£ NotebookLM



1b

Cmd+L: Your Technical Sidekick
A dedicated chat interface for debugging, Q&A, and understanding complex logic.

18.8

7 index.js X 1 BREE =) Chat (Cmd+L)

const fetchUserData = async (userId) => {

try { i
const response = await fetch( https://api.example. IEEEUSTIECIESHETe:S

= i - : X handler on your server. Try adding a
const data = await response.json(); proxy or using a service to handle

return data : the request. Here's a corrected

Why is this fetch request failing?

version with a proxy configuration:
} catch (error) {

console.error('Error fetching data:', error);

} """ javascript
}; const response = await fetch
("https://cors-anywhere.
herokuapp.com/https://api.exa
mple.com/users/${userld} );

Slueprint Biue

A NotebookLM



1ire] Blue

-

The Killer Feature: Codebase Indexing

Cursor computes embeddings for your local files to understand the entire context of your project.

@Codebase

Chat (Cmdx|

How does the project handle user
authentication?

I Slueprint Blue

£ NotebookLM



Technical Editorial

Iteration: "Make it Elegant"

Refactoring and styling with natural language prompts.

Paper White
)
|
|
|
\
\
|
|

With Tailwind CSS

Raw HTML

e Basic Item 1
e Basic ltem 2
e Basic ltem 3
e Basic Iltem 4

Styled Item 1
Lorem ipEum dodor sit

amet, conseetetur ad..

Lorem ipsum dolor sit

amet, consactatur ad..

View Detaiis

Styled Item 2

Larem ipsum dolor sit
amet, consectetur ad

WView Detaiis

Styled ltem 4

Lorem ipsum dolor sit

Blueprint Blue

Blueprint Blue

pa A NotebookLM



Technical Editorial

+7ELu0ﬁrint Blue

Paper White

Debugging with Natural Language

Fixing logic errors by describing the desired outcome, not the syntax.

M indewjs >

<div className="flex gap-2">
<input
type="text"
value={inputValue}
onChange={(e) => setInputValue(e.target.value)}
placeholder="Add a new item..."
className="border p-2 rounded flex-grow"

Make the Enter key add the item.

/>
<button onClick={handleAdd} className="bg-blue-500 text-white p-2 round

onKeyDown={(e) => { if (e.key === 'Enter') handleAdd(); }}

Add
</button>

|

| Elueprint Blue

pa A NotebookLM



Extending Functionality

The AI understands the connection between UI buttons and backend logic.

| | |
| = |

My To-Do Lis |
VATl 4

€ > C a

- ; CRUD Functionality
I Buy Bananas i>® Generated by AI
(]
Edit Video g W

Blueprint Blue | =

£ NotebookLM



+ Teehnical Editorial

_+_Eluuﬁrini Blue

Paper White

——

Models & Modes

Switch between top-tier models and enable Agent mode for
autonomous codebase changes.

GPT-40

[

Selected Model:

Claude 3.5 Sonnet.

' Claude 3.5 Sonnet

cursor-small

—_——

Agent Mode: Active.
Autonomous changes enabled.

Blueprint Blue

pa A NotebookLM



Paper White

Teehnical Editorial

+

Power User: Rules & Context

Enforce coding standards and behaviors with .cursorrules configuration.

(

Sure, | will apply the rules. Here's the TypeScript arrow
function you requested:

e .cursorrules
const calculateTotal = (items: number[]): number => {

. : = : return items.reduce((acc, curr) => acc + curr, 0);
.. Always use TypeScript. L
Prefer arrow functions.
. No trailing spaces. 5 .
> (v) Context Applied
] \- \ J

0]

pa A NotebookLM

+Bluuﬂrint Blue

Blueprint Blue



Best practices

e For simple changes you don't have to be too thoughtful about prompting

e For more complex tasks, you're going to become a product manager
o Carefully crafted specs doc

25



Best practices

Goal

o  What is the purpose of the change
Definitions

o  What preregs does the LLM need to know about the problem
Plan

o  High-level implementation breakdown
Source files being changed

o  What parts of the codebase are relevant and why
Test cases

o  How will testing be done
Edge cases

o  What special cases need to be accounted for
Out-of-scope

o  What should *not* be changed
Extensions

o  What changes will be relevant later so the LLM can future-proof its design and not take shortcuts

26



Best practices

e Optimize your codebase so that a human and an agent could understand what's going on
e Much of LLM confusion comes from trying to finish a task with a messy repo as context
e Provide optimal context for LLMs by describing
o Repo orientation
File structure
Setup and environment
Best practices
Code style
Access patterns
APls and contracts
All of this should be thoroughly documented
Tip: a monorepo design in your repo is highly encouraged

O 0O O O O O O O



Best practices

e Help LLM navigate your codebase with agent configurations
o claude.md
W CLAUDE.md IS a Special file that Claude automatically pulls into context when starting a
conversation. This makes it an ideal place for documenting: common bash commands, core
files and utility functions, code style guidelines, testing instructions.
o cursorrules
AGENTS.md
m Open format
o |llms.txt
m Provide that navigation guidance for LLMs scraping the web
o Note: The agents won't always adhere to these descriptions/directives. They are intended as
guidance.

28



Samples

# Sample AGENTS.md file

## Dev environment tips

Use “pnpm dlx turbo run where <project_name>" to jump to a package instead of scanning with "1s” .
Run “pnpm install --filter <project_name>" to add the package to your workspace so Vite, ESLint, and TypeScript can see it.
Use “pnpm create vitef@latest <project_name> -- --template react-ts" to spin up a new React + Vite package with TypeScript checks ready.

Check the name field inside each package's package.json to confirm the right name-skip the top-level one.

#2 Testing instructions

Find the CI plan in the .github/workflows folder.

Run “pnpm turbo run test --filter <project_name>" to run every check defined for that package.

From the package root you can just call “pnpm test . The commit should pass all tests before you merge.

To focus on one step, add the Vitest pattern: “pnpm vitest run -t "<test name>" .

Fix any test or type errors until the whole suite is green.

After moving files or changing imports, run “pnpm lint --filter <project_name>" to be sure ESLint and TypeScript rules still pass.
Add or update tests for the code you change, even if nobody asked.

## PR instructions

Title format: [<project_name>] <Title>

Always run ‘pnpm lint™ and “pnpm test” before committing.

29



Agenda

1. Overview of the Al tooling landscape
2. Synchronous vs. asynchronous tools
3. The 2025 coding worktlow
e When to hand-off from sync to async?
e How to combine tools like Devin & Windsurf
4. Where are we headed?

30



:’:: Cognition

Three Eras of Al Coding Tools

Local Development =

GitHub Copilot: speed up coding Al IDEs: single-player task completion

Code Completion IDE Automation

express;
CarService- 'CarService’; .
Refactor Class Dialog

print Greeting

CarController
carService() {

Refactor CarController

(C Destination file:

g P e e t . }; controllers/CarController.js
New clas:
I Refactor to suggested class...
- ) CarControll,
[ handleGetCar(req, res)
) {
r EId = req.parametrs Cancel Refactor

CarController

Overview

Al agents: scale workflows in parallel

Al Software Engineer

& Planner

3005 notify_user_pr_ready()

31



$&8 Cognition

Overview
Three Eras of Al COdlng Tools 3 6-12x efficiency gain
Local Development = Al agents: scale workflows in parallel
Al Software Engineer
1 ~10% efficiency gain 2 ~20% efficiency gain e .
% Sh Cloud, Asynchronous
GitHub Copilot: speed up coding Al IDEs: single-player task completion 001 setup_dev_environme

ot @02 implemen

Code Completion IDE Automation | B

reate_pr_for_changes()
> 005 notify_user_pr_ready()

S

rt express

import CarService- CarService’; Refactor Class Dialog

print Greeting

lass CarController extends Refactor CarController
carService() {
. . netructor: tends (C Destination file: Local, SynChI‘OI‘IOUS
=1 gr\eet = b controllers/CarController.js
B i New class name
~ Hefactor to suggested class... "
GitHub & cursor 3 windsurf
) 1sync handleGetCar(req, res) Carconirofies comet
print() trvli
car EId = req.parametrs Cancel Refactor

console CarController



Synchronous vs. Asynchronous

sync:
single-threaded, human-in-the-loop, your attention is focused on one task

=> Al agent works for 20 seconds - 1.5 minutes

async:
multi-threaded, human delegates to Al, switches attention between multiple tasks
=> Al agent works for 10 minutes - multiple hours

33



Local

Cloud

Sync

W Windsurf
NJ CURSOR

& GitHub Copilot

DeepWiki

Async

34



$&8 Cognition

Cloud + Async enables 10x parallelism

Local Al IDEs
Boost individual speed.

Users o o o
[ [ [
Laptops
Env Local IDE Local IDE Local IDE

Local « Synchronous « 1-to-1 « Isolated Knowledge

Overview

Cloud Al Agents
Unlimited Devins for parallel capacity.

o o

Devins d‘.. d‘ ‘ .’e‘ .’
v o LRk

Cloud « Asynchronous ¢ 1-to-Many « Organizational Knowledge

=



Using async agents is a hard but learnable skill

Managing async agents can unlock 10x gains...
...but most people use sync agents.

Why?

e Turns out management & delegation is a difficult skill to
master — whether it’s humans or agents.

e Requires ability to cycle between multiple tasks and quickly
understanding new context

36



Semi-Async: The awkward middle

5S

Sync

10S

Flow Barrier

308

Avoid!

Too slow for staying in flow.
Too short for multi-tasking.

:

“Semi-Async”

1m

3m om

10Im

Async

1h

37



Semi-Async: The awkward middle

Flow Barrier

Avoid!

Too slow for staying in flow.
Too short for multi-tasking.

v
Sync “Semi-Async” Async

Make [faster Trade time for
to preseHe flow higher intelligence
—_————————

5S 10S 30s 1m 3m 5m 10m 1h

38



Planning >> Coding >> Testing >

39



Sync asSyncC Sync

Planning >> Coding >> Testing >

40



Planning with Windsurf & Devin

1. DeepWiki
2. Ask Devin
3. Codemaps

4. DeepWiki in Windsurt

41



Delegate the coding to the agent

4 slack N Linear

# frontend >~ Frontend discussions, Ul updates & imple . 40 @ G LD Canvas All Issues ~

(@ In Progress

Today *
- O Implement responsive layout for user dashboard
ﬂ | Silas 2:50
@Devin can you make the knowledge fields always editable? O Fix image rendering bug on mobile product pages
&
Add modal animation to sign-in/sign-up flow
«®*s Devin 2:50PM

* @5Silas of course! Creating a session and making the changes. See here. . . T . )
Style tag filters and improve accessibility in article list

-+
®

Migrate user sessions table to support UUIDs

Create query to fetch top-rated articles by tag

Refactor post schema to support draft publishing
+ A @@ O ¢

42



Testing the agent’s changes

Common workflow:
1. Delegate task to Devin (async)
2. Test & refine changes in Windsurtf (sync)

Future outlook:
If async agents could test autonomously, the leverage increases.
This is slowly starting to become a reality.

43



Where are we headed?

Today:

Planning>> Coding

resting)

YA



Where are we headed?

Today:

Planning>> Coding >>Testing>

Future:

Planning >>C0din> Testing >

45



Where are we headed?

1. The human engineer as the agent manager
a. Leveraging sync tools to solve the most difficult problems

b. Leveraging async tools to achieve 10x leverage
2. Valuable skills for the future:

a. Delegation & multi-threading

b. Code reading

c. Planning, scoping, architecting

46
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