welcome to
claude code

boris cherny



tl;dr

1. programming is changing
2. choose your path with claude code
3. think six months out



npm install -g @anthropic-ai/claude-code

claude.ai/code



1/ programming is at an inflection point



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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ystem Transcript

Snapshot at: (31 May
1983 10:37:52 am )

el-Classes
Kernel-Methods
Kernel-Processes True
Kernel-Support Undefined
Interface-Framework

doesNotUnderstand: t1
| t2 t3 |
t2 « self class tryCopyingCod
t2 == #OK ifTrue: [tself perfq
t3 ¢ t2 == #HierarchyViolatig

ifTrue: [t1 selectd

Yariable Pools {Dictionaries)
Smalltalk
AltoFilePool
FilePool
BitMaskPool
TextConstants
Undeclared
Smalltalk removeKey: #GlobalMNamn s
Smalltalk declare: #GlobalName copy
from: Undeclared. cut
Transcript show: (3+4) printStrin{ paste
Smalltalk frills: false. "for slow m
accept

again

displa ent: 10244 B
DisplayScreen displayExtent: 640@4830,

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

Soalltall oonsl oft

ifFalse: ['Message not understood: 7],

NotifierView
openContext: thisContext
label: t3 , t1 selector

contents: thisContext shortStack.
tself perform: t1 selector withArguments: t1 arguments

smalltalk-80 (1980)




Microsoft Visual Basic [design]

File Edit Code Run Window Help

4980, 1725

= ICONWRKS.MAK [~

Caption *| | <] /|lconWorks Editor: 1 - [Untitled]
3 = IconWorks Viewer |'|A||
File Edit Options Help I
INE =] IconWorks Editor: 1 - [Untitled] 1=

"

(I

NEIEIEE
(0|

Program
Manager

£ icons
3 samples
3 vb.cbt

=

gz | Obieo:

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

Edit View Tools Icons Color Brush Help

I View Form I | View Code I

{5 ICONWRKS GBL  Global

[5 ABOUTBOX.FRM  AboutBox
[5 COLORPAL.FRM  ColorPalette
[ 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.

K|

visual basic (1991)



18 Package Explorer 2 " =1 E]ﬂestcbsga}vax

B & v
2= public class TestClass {

v &2 TestProject
v @ src
v # (default package)
> [J] TestClass.java
> =i JRE System Library [JavaSE-1.7 }

g public void testMethod() {
this.|
}

< clone() : Object - Object
@ equals(Object obj) : boolean - Object
< finalize() : void - Object
@ getClass() : Class<?>-Object
@ hashCode() : int- Object
@ notify() : void - Object
@ notifyAll() : void - Object
@ testMethod() : void - TestClass
@ tosString() : String - Object
@ waik() : void - Object
Press 'Ctrl+Space' to show Template Proposal

eclipse (2001)
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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 I

copilot (2021)




Top 10 Programming Competitions

a

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

Devin May 29, 2024, 2:02 AM
Got it! Ill 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.

Devin May 29, 2024, 2:03 AM
I'm going to set up a React app to create the website listing the top 10 programming competitions,
each linking to their main website. I'll use Chakra Ul for a modern and user-friendly design.

Quick question: Are there any specific programming competitions you want to be included in the list,
or should | choose them independently? Also, do you have any preferences for the design and layout

of the website (e.g., color scheme, fonts, etc.)?

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

©@ Set up a new React app using Create React App.
Installed Chakra Ul and configured it for the project.
Created a component to list the top 10 programming competitions with links to their
main websites.
Styled the component to ensure a modern and user-friendly design.
Ran the local development server and verified the website functionality.

Built the React app for production.

Session Ended.

If youd like to evaluate this run, click here.

Devin's Workspace Following

Shell Browser Editor = Planner

Appjs

home > ubuntu > toplOcomps > src > Appjs
t React from 'react’;
import { ChakraProvider, Box, Link, Text, VStack, Heading } from '@chakra-ui/rea

function App() {
const competitions = [
name: 'ACM ICPC', url: 'https://icpc.global/' },
name: 'Google Code Jam', url: ‘https://codingcompetitions.withgoogle.com/c

name: 'Facebook Hacker Cup', url: 'https://www.facebook.com/codingcompetit

name: 'Codeforces', url: 'http /codeforces.com/' },

name: 'TopCoder', url: 'https://www.topcoder.com/' },

name: 'AtCoder', url: 'https://atcoder.jp/' },

name: 'LeetCode', url: 'http: /leetcode.com/contest/' },

name: 'HackerRank', url: 'https://www.hackerrank.com/domains/tutorials/10-
name: 'Kick Start', url: 'https://codingcompetitions.withgoogle.com/kickst
name: 'CodeChef', url: 'https://www.codechef.com/' },

i

return (
<ChakraProvider>
<VStack spacing={8} align="stretch" p={5}>
<Heading as="h1" size="2x1" mb={5} textAlign="center">
Top 10 Programming Competitions
</Heading>
competitions.map((comp, index) => (
<Box key={index} p={5} shadow="md" borderWidth="1px" borderRadius="md"
<Link href={comp.url} istExternal>
<Text fontSize="x1" fontWeight="bold" color="teal.500">
comp. name
</Text>
</Link>
</Box>
))
</VStack>
</ChakraProvider>

K M

devin (2024)




ide devx has evolved quickly, and will
continue to change even more quickly



verification is evolving quickly, too

-  manual debugging

- static types (algol)

- formal verification

- abstract interpretation

- automated testing

- continuous integration

- property-based testing (quickcheck)
- dependent typing

- e2Ze testing

- chaos testing (chaos monkey)

- ai-powered vulnerability testing
- ai-powered unit testing (testgen)
- ai-powered fuzz testing (sapienz)
- self play



2/ claude code’'s approach



claude code’s approach:
works everywhere

1. terminal-native
2. low-level model access
3. infinitely hackable



works across the whole sdlc

1. Discover 2. Design 3. Build 4. Deploy 5. Support & Scale

Expl

L Ofe codebase Plan project Implement code Automate CI/CD Debug errors
and history
Search Write and execute Configure Large-scale

. Develop tech specs .
documentation tests environments refactor
Onboard & learn Define architecture Create commits Manage Monitor usage &
and PRs deployments performance

Using and mastering all of your team’s CLI tools (e.g., git, docker, bq) so you can focus on solutions, not syntax




3/ one kcode, many faces



{ XN J * Invalid APl Keys 381

Claude Code v2.0.32
Sonnet 4.5 - API Usage Billing
/Users/boris/code/claude-cli
> brainstorm then implement a better solution for when api keys are invalid
L Async hook SessionStart completed
® I'll help you brainstorm and implement a better solution for handling
invalid API keys. Let me first explore the current implementation to
understand how API key validation is handled.
Explore(Explore API key validation)
| Search(pattern: "401|unauthorized")
Search(pattern: "validateApiKey|validate.xkey")

+1 more tool use (ctrl+o to expand)

* Moseying.. (esc to interrupt)

> 1

? for shortcuts Thinking off (tab to toggle)

e e eSS

terminal




EXPLORER

v CLAUDE-CODE

ide

« o

Q claude-code

® README.md X

plugins > learning-output-style > @ README.md > (3 # Learning Style

| e g0 B8
3 brainstorm then implemen... X ¥0DO 48 -
brainstorm then implement a better solutio... v +

> .claude 1 # Learning Style Plugin handling invalid API keys. Let me first explore the codebase to
> .claude-plugin 46 i Example interaction understand the current implementation.
> .devcontainer session timeout behavior is a ) -
> github 5 Task: Find API key validation code
-9 security vs. UX trade-off -
Jx¥scoce should sessions auto-extend on & o )
> examples R subagent_type": “Explore",
) activity, or have a hard "description”: "Find API key validation code",
 plugins timeout?
> agent-sdk-dev :
. 49
> code-review R . R e Glob B X .
N commiticommands 50 In “auth/middleware.ts”, G:’cu:;::”’:; sl asxyls 150 V500 aval
v explanatory-output-style implement the
v .claude-plugin handleSessionTimeout() ® Grep “api\sxkey|apiKey" (type: ts,tsx,js,]jsx,py)
{} plugin.json function to define the timeout 1 line of output
> hooks behavior. . e Sy o
3 hooks=handlars 51 Gre|): invalid.xkey|401|403|authentication" (type: ts,tsx,js,js
X, py
® README.md 52 Consider: auto-extending 1line of output
G eatiiesced improves UX but may leave
v learning-output-style sessions open longer; hard ® Grep "authentication|unauthorized|forbidden" (type: ts,tsx,js,
> .claude-plugin . ! isx,py)
o timeouts are more secure but
might frustrate active users. + Deliberating...
> hooks-handlers
|® README.md 23 ) )
> pr-review-toolkit 54  %xYou:** [Write 5-10 lines
> security-guidance implementing your preferred
® README.md approach]
> Script 55
> scripts 56 4 Educational insights k
@ _gitattributes 57 )
> OUTLINE 7 Ask before edits <> README.md O n
58 In addition to interactive
> TIMELINE " X S e o
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Add tip option for stickers order ()

id: 'stickers-command',

content: 'Use /stickers to order Cli
cooldownSessions: 20,

isRelevant: async () = true,

This tip will be shown to users periodically
(after 20 sessions since last shown) to
inform them about the /stickers
command, which opens the StickerMule
page to order Claude Code merchandise.

Committed & Pushed

o Changes committed to branch
claude/add-stickers-
tip-011CUn4MXJRbWmhb7CLShFXH

o Pushed to remote repository

The tip follows the same pattern as other
command tips in the codebase and will be
displayed to users alongside other helpful
tips about Claude Code features.

Add feedback...

anthropics/claude-cli-internal

web & ios

o ® ¥ Claude Code | Claude X +
< Cc 25 claude.ai/code/session_011CUocA9mMVpHie4K4ZeFAstF (B4 5%¢ o 9
Claude Code  Researchpreview Configure alternate Claude config directory path v
Ask Claude to write code... export function getClaudeConfigHomeDir(): string {
return process.env.CLAUDE_CONFIG_DIR ?? join(homedir(), '.claude')
ik
©) anthropics/claude-cli-inter... @ Default Insrc/constants/macro. ts:55-58:
Sessions All v [**
* The directory where Claude Code stores its configuration and data.
Fix a typo * If not set, defaults to ~/.claude.

article/tweet

Investigate default model selection for Opus
anthropics/claude-desktop

Investigate Claude model selection logic
anthropics/apps

Configure alternate Claude config directory path

anthropics/claude-cli-internal

Add tip option for stickers order
anthropics/claude-cli-internal

Debugging and identifying error causes
anthropics/claude-cli-internal

Handle APl errors in Claude Code UX
anthropics/claude-cli-internal

Add early return for disabled Statsig detection

*/
CLAUDE_CONFIG_DIR?: string
Usage

To use an alternate configuration directory, simply set the CLAUDE_CONFIG_DIR environme

# Use a temporary vanilla Claude session
CLAUDE_CONFIG_DIR=/tmp/claude-vanilla claude

# 0r for testing plugin updates
CLAUDE_CONFIG_DIR=~/.claude-test claude

# In your tooling
export CLAUDE_CONFIG_DIR=/path/to/vanilla/config
claude

This will make Claude Code use the specified directory for:

e CLAUDE_CONFIG_DIR/.claude.json (or .claude-oauth.json)



/install-github-app

[} ® O Parsed ts dosen't have desci X 5

&

C 25 github.com/bcherny/json-schema-to-typescript/issues/660 o« ¥ o 9

|

Parsed ts dosen't have description when string array with description #660

&

U Delete issue

bcherny 1 minute ago Owner

@claude implement this

®

claude 1 minute ago - edited by claude Edits v

Working on implementing string array item descriptions *

I'll implement the fix for issue #660 where string array item descriptions are missing from generated
TypeScript.

Todo List:

Read repository setup instructions (CLAUDE.md) - No CLAUDE.md found, checked sl
README and package.json

Understand the codebase structure and current description handling

Find array processing logic and identify where item descriptions should be added

() Implement the fix to include array item descriptions

() Test with the provided example

@)

] Run linting/testing commands (need Bash permissions)



sdk

$ claude -p \
your app

“what did i do this week?” \

--allowedTools Bash(git log:¥*) claude code sdk

“-output-format stream-json anthropic, bedrock, or vertex api

claude models




sdk

S get-gcp-logs 1uhd832d | your app

claude -p "correlate errors + commits" \

. claude code sdk
--output-format=json |

jg '.result anthropic, bedrock, or vertex api

claude models




4/ using claude code



usSe CcasSesS

—

W

codebase q&a + research
write code

a. 1-shot

b. sidekick

C. prototype

integrate tools & mcps
power automation



1. ask claude code about your code

> how do I make a new @app/services/ValidationTemplateFactory?

> why does recoverFromException take so many arguments? look through git
history to answer

> why did we fix issue #18363 by adding the if/else in @src/login.ts api?
> in which version did we release the new @api/ext/PreHooks.php api?

> look at PR #9383, then carefully verify which app versions were impacted

> what did I ship last week?



2. teach claude to use your tools

> use the barley cli to check for error logs

S claude mcp add barley_server -- node myserver

> use the barley mcp server to check for error logs



3. fit the workflow to the task

explore » plan » confirm > code » commit
> figure out the root cause for issue #983, then propose a few fixes. Let

me choose an approach before you code. ultrathink



3. fit the workflow to the task

tests » commit > code » iterate > commit
> write tests for @utils/markdown.ts to make sure links render properly
(note the tests won’'t pass yet, since links aren’t yet implemented). then

commit. then update the code to make the tests pass.



3. fit the workflow to the task

code » screenshot > iterate
> implement [mock.png]. Then screenshot it with puppeteer and iterate till

it looks like the mock.



4. use claude code to prototype



I—— W

CXOK ) * Todo List <31 |

# Welcome to Claude Code!

make a todo list: 2+2, 3+3, and 4+4. then do your todos

I'll create a todo list with those math calculations and then complete
them.

Now I'll complete each calculation:
242 = 4

/todo: 1 of 3

® Calculate 2+2

o Calculate 3+3

O Calculate 4+4

¢ Befuddling.. (esc to interrupt)

> 1

claude-cli

> make it so instead of todos showing up as they come in, we hide the tool use
and result for todos, and render a fixed todo list above the input. title it
"/todo (1 of 3)" in grey



‘. > @ * Todo List

# Welcome to Claude Code!

make a todo list: 2+2, 3+3, and 4+4. then do your todos

I'll create a todo list with those math calculations and then complete
them.

Now I'll complete each calculation:
Calculating 2+2.. (step 1 of 3 ¢ /todo to see)
2+2 = 4

Calculating 3+3.. (step 2 of 3 « /todo to see)

Boondoggling.. (esc to interrupt)

> 1

claude-cli

> actually don't show a todo list at all, and instead render the tool uses
inline, as bold headings when the model starts working on a todo. keep the
"step 2 of 4" or whatever, and add middot /todo to see after in grey



‘ | NON | * Todo List
# Welcome to Claude Code!

make a todo list: 2+2, 3+3, and 4+4. then do your todos

I'll create a todo list with those simple math calculations and then
complete them.

Now I'll complete each task:

Calculating 2+2.. (step 1 of 3 « /todo to see)
242 = 4

Calculating 3+3.. (step 2 of 3 « /todo to see)

Vaporizing.. (esc to interrupt)

> 1

claude-cli (boris/sgma)
todos: 1 of 3

> also add a todo pill under the text input, similar to bg tasks. it should
render "todos: 1 of 3" or whatever. make the pill interactive



W

® [} * Todo List

# Welcome to Claude Code!

> make a todo list: 2+2, 3+3, and 4+4. then do your todos
® I'll create a todo list with those arithmetic tasks and then complete them.
® Now I'll complete each task:
% Zesting.. (esc to interrupt) /todo
o Calculate 2+2
b | o Calculate 3+3

o Calculate 4+4
claude-cli

> actually undo both the pill and headings. instead, make the todo list render
to the right of the input, vertically centered with a grey divider. show it
when todos are active, hide it when it's done



Neoeo * Math Todo List

> make a todo list: 2+2, 343, 4+4, 5+5, 6+6, 7+7, 8+8, and 9+9. then do
your todos

I'll create a todo list with those arithmetic operations and then
complete them.

Now I'll complete each calculation:

Calculate 2+2
Calculate 3+3
Calculate 4+4
Calculate 5+5
Calculate 6+6
Calculate 7+7
Calculate 8+8
Calculate 9+9

]
]
m}
]
O
O
]
m}

Bippity-bopping.. (esc to interrupt)

> 1

claude-cli

> actually what if you show the todo list above the input instead. truncate at
5 and show " and 4 more" or whatever. add a heading "Todo:" in grey text



[ NON ] * Math Todo List

# Welcome to Claude Code!

make a todo list: 2+2, 343, 4+4, 545, 646, 7+7, 8+8, and 9+49. then do
your todos

I'll create a todo list with these math calculations and then solve them.

O Calculate 2+2
o Calculate 3+3
o Calculate 4+4
o Calculate 5+5
. and 4 more (ctrl+r to show all)

Thundering.. (esc to interrupt)

> 1

> actually what if you show the todo list above the input instead. truncate at
5 and show " and 4 more" or whatever. add a heading "Todo:" in grey text



O] () * Sleep Sequence

® I'll create a todo list for the sleep commands and then execute them in order.
® Now I'll execute each sleep command in order:

e Bash(sleep 2)
| (No content)

Todo:

O Run sleep 2

O Run sleep 3

O Run sleep 4

O Run sleep 3 again
. +3 more

Forging.. (esc to interrupt)

> 1

claude-cli

> actually what if you show the todo list above the input instead. truncate at
5 and show " and 4 more" or whatever. add a heading "Todo:" in grey text



[ NON * Sleep Sequence 2 |

# Welcome to Claude Code!

> make a todo list to run sleep2, then sleep 3, then sleep 4, then sleep 3 again, then sleep
2, then sleep 1, and finally sleep 2. then do your todos

® I'll create a todo list for running these sleep commands in sequence, then execute them.
® Now I'll execute each sleep command in order:

e Bash(sleep 2)
| (No content)

% Running sleep 2.. (esc to interrupt - /todos)
L Next: Run sleep 3

> 1

claude-cli

> instead of showing todos above the input, merge them into the spinner. show the current
todo as the spinner message in active verb form, and the next todo instead of the spinner
tip, in passive form. also add a /todos slash command to see all todos, and mention it next
to "esc to interrupt”



* Sleep Sequence

® I'll create a todo list for these sleep commands and then execute them.

® Now I'll execute each sleep command in order:

Bash(sleep 2)
L Running..
ctrl+b to run in background

% Running sleep 2..

Run
Run
Run
Run
Run
Run
Run

> 1

sleep
sleep
sleep
sleep
sleep
sleep
sleep

claude-cli

> make it so i

can

interrupt” message

2
3
4
3
2
1
2

hit ctrl+t to expand todos inline. also rm the "esc to
when we show the todos, and replace it w "ctrl+t to expand”



[ NCON * Background Task

# Welcome to Claude Code!

> llake a todo list 2+2, 3+3, 4+4. dont do it yet

claude-cl1i



https://docs.google.com/file/d/1RQRstbn1z0h_PjU1qYqy02vj9abDCb6J/preview

6/ lessons



1. build for the model six months from now



2. be ready to evolve



3. ask not what the model can do for you



@ @® @ The Bitter Lesson x IR

& c A\ Not Secure  incompleteideas.net/Incldeas/BitterLesson.html w &3 & ’
The Bitter Lesson

Rich Sutton

March 13, 2019

The biggest lesson that can be read from 70 years of Al research is that general methods that leverage computation are ultimately the most effective, and by a large margin. The
ultimate reason for this is Moore's law, or rather its generalization of continued exponentially falling cost per unit of computation. Most Al research has been conducted as if the
computation available to the agent were constant (in which case leveraging human knowledge would be one of the only ways to improve performance) but, over a slightly long
time than a typical research project, massively more computation inevitably becomes available. Seeking an improvement that makes a difference in the shorter term, researchers
seek to leverage their human knowledge of the domain, but the only thing that matters in the long run is the leveraging of computation. These two need not run counter to each
other, but in practice they tend to. Time spent on one is time not spent on the other. There are psychological commitments to investment in one approach or the other. And the
human-knowledge approach tends to complicate methods in ways that make them less suited to taking advantage of general methods leveraging computation. There were mar
examples of Al researchers' belated learning of this bitter lesson, and it is instructive to review some of the most prominent.

In computer chess, the methods that defeated the world champion, Kasparov, in 1997, were based on massive, deep search. At the time, this was looked upon with dismay by th
majority of computer-chess researchers who had pursued methods that leveraged human understanding of the special structure of chess. When a simpler, search-based approac]
with special hardware and software proved vastly more effective, these human-knowledge-based chess researchers were not good losers. They said that “brute force" search ma
have won this time, but it was not a general strategy, and anyway it was not how people played chess. These researchers wanted methods based on human input to win and wes
disappointed when they did not.

A similar pattern of research progress was seen in computer Go, only delayed by a further 20 years. Enormous initial efforts went into avoiding search by taking advantage of
human knowledge, or of the special features of the game, but all those efforts proved irrelevant, or worse, once search was applied effectively at scale. Also important was the us
of learning by self play to learn a value function (as it was in many other games and even in chess, although learning did not play a big role in the 1997 program that first beat a
world champion). Learning by self play, and learning in general, is like search in that it enables massive computation to be brought to bear. Search and learning are the two most
important classes of techniques for utilizing massive amounts of computation in Al research. In computer Go, as in computer chess, researchers' initial effort was directed towar
utilizing human understanding (so that less search was needed) and only much later was much greater success had by embracing search and learning.

In speech recognition, there was an early competition, sponsored by DARPA, in the 1970s. Entrants included a host of special methods that took advantage of human knowledge
-knowledge of words, of phonemes, of the human vocal tract, etc. On the other side were newer methods that were more statistical in nature and did much more computation,
based on hidden Markov models (HMMs). Again, the statistical methods won out over the human-knowledge-based methods. This led to a major change in all of natural
language processing, gradually over decades, where statistics and computation came to dominate the field. The recent rise of deep learning in speech recognition is the most
recent step in this consistent direction. Deep learning methods rely even less on human knowledge, and use even more computation, together with learning on huge training set
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thanks!

npm install -g @anthropic-ai/claude-code

claude.ai/code

boris@anthropic.com



