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Why care about the
language?
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"Coding is largely solved [...] because
Claude can do it."

Boris Cherny,
Head of Claude Code, Anthropic
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"Coding is largely solved [...] because
Claude can do it."

Boris Cherny,
Head of Claude Code, Anthropic

"There's a new programming language.
It's called English."

S e — Jensen Huang,
A0 80 | CEO, Nvidia
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"It's just fancy autocomplete.”

Some guy on Twitter
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It's like writing in a more powerful
language that doesn't always work,
and then losing the source code.

Paul Graham




We wouldn't be committing
code.




We wouldn't be committing
code.

We'd be committing prompts.
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But why TypeScript?



Software engineeringis
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run-wasp—-app dev should then allow the --db-type to be either SQLite , MySql, or PostgreSQL .

Before: iallow a —-db-image flag.

$ tree -L 1 .wasp/out

1 appropriate

wasp/out queries.ts queries.jsx queries.tsx queries pase if we
— Dockerfile E
|— db Start: Start: X Start: X Start: X
installedFullStackNpmDependencies.json —

||: cerver pmiep J Lsp: 42 Lsp: X Lsp: X Lsp: X
|_ b_ B _ User

vebTape Start: Start: X Start: X Start: X 2 [=Jmommmo
3 directories, 2 files _LSD : x Lsp: x Lsp: x Lsp: x s .,m ,QU

R |-eauth Auth?
Start: Start: X Start: X Start: X
After: Lsp: X Lsp: Lsp: Lsp: X T

6 ¢ L1 Jout Start: Start: X Start: X Start: X | 00000 e

RECES .wasp/ou —
RS Lsp: X Lsp: X Lsp: Lsp: X — ‘

Dockerfile - _ m )
||: db Start: Start: X Start: X Start: X = [ oo

— P __ user user? ot

— installedFullStackNpmDependencies.json Lsp: Lsp: Lsp: Lsp: X gt o)
— node_modules i | e p—
— package-lock.json wrtrees | pecerie h

— package. json

— server

L— web-app

oK (this is the

4 directories, 4 files

node_modules/wasp

- Tl a Lwasp 11 CAIRD e Implles it
should only care abo

SDK build

SOK
tsconfig

- S tscontig /
- Errors reported under [hasp) |

J

User (ext) code
IDE "build" Client build (
; d User code is compil /src
el different contexts
S et )
code |, fo ] e
’ 8 This means: / /
) /
ors rep:

- User tscor - 4 compiler conf: \

- 4 distinct sets
imports from imports from

imports from r

nfig
- Errors reported in the IDE

- 4 ways of repor
\

0 2\
Framework code Framework code
(client) Run.t ime (server)
‘ .wasp/out/client .wasp/out/server




run-wasp—app dev should then allow the --db-type to be either SQLite , MySql, or PostgreSQL .

e |If ——db-type is SQLite , then we don't allow a --db-image flag.

o |f -—d"_"\ appropriate
Real file name (right)

defaul Imported as (down) queries.js queries.ts queries.jsx queries.tsx queries pase if we

decidt - -
o Start: Start: Start: X Start: X Start: X
ueries.j]s — —
‘ a . Lsp: ¥ Lsp: ¥ Lsp: X Lsp: X Lsp: X -
_ Start: (4 Start: 4 Start: X Start: X Start: X o N
queries.ts p o e
Lsp : X Lsp : X Lsp : X Lsp : X Lsp: X | B [ s
__ __ : |-eauth h
o Start: Start: Start: X Start: X Start: X
queries.jsx h -
Lsp: X Lsp: X Lsp: Lsp: 4 Lsp: X —
_ Start: Start: Start: X Start: X Start: X | 0000
queries.tsx —
Lsp: X Lsp: X Lsp: X Lsp: @ Lsp: X | |
s Start: 4 Start: 4 Start: X Start: X Start: X [== RS
uerie _ — e e L
a Lsp: Lsp: Lsp: Lsp : Lsp: X smssies oo

e Ifa .wasp directory does exist, it returns a path to the existing .wasp directory (so far so good) r

e If the .wasp directory doesn't exist, it returns a path to the non-existing .wasp directory (this is the
first weird part)

‘ e If a .wasp file exists, it returns an error saying that .wasp is a file (but the function's name implies it
should only care about whether the .wasp directory exists and report on that).

SDK build

copied - ’
user -
code !

IDE "build" 7 2

User code is compiled in 4
different contexts.

This means:

- 4 compiler configurations
- 4 distinct sets of errors
- 4 ways of reporting errors




first weird part)

SDK build

copied
user
code

- SOK tsconfig

Errors reported under [Wasp]

copy
IDE "build" Client build
* imported !
...... Lp  user client
user dnport P code tsconfig
tsconfig » ..... | client
l code
- User tsconfig
- Errors reported in the IDE - Client tscontly
- Errors reported under [Client]
import

Server build

server
tsconfig
Server

""" w code

- Server tsconfig
- Errors reported under [Server]

User code is compiled in 4
different contexts.

This means:

- 4 compiler configurations
- 4 distinct sets of errors
- 4 ways of reporting errors

r

expiresAt DateTime
|

userId

string

should only care about whether the .wasp directory exists and report on that).

File Project
id string  uuid(4) id string uuid(4)
name string name string
content  String description string
createdAt DateTime nou() primarycolor  string "sky"
projectId String authMethod string "usernaneAndpassword"
project  Project o> creativitylevel ' String "balanced"
createdat DateTime  now()
status string "pending"
Log referrer string “unknown"
id string  uuid(4) zipbownloadedAt  DateTime?
content  String userzd ne?
createdat DateTime now() user user? L — T S
projectId String | efiles File[] +
project  Project |-e logs Log[]
|- e feedbacks Feedback[]
Feedback
id string  uuid(4)
score Int
restaacorrope Aatouser
message  String
providerName  String
createdat DateTime now()
providerserTd String
projectId  string
providerpata  String "{}" e
roject  Project f S N
proj § authid string id string uuid(4)
auth ‘auth userzd nt?
Aoty | USET user? ot
identities AuthIdentity[]
Session esessions  Session(]
id string

If a .wasp directory does exist, it returns a path to the existing .wasp directory (so far so good)
If the .wasp directory doesn't exist, it returns a path to the non-existing .wasp directory (this is the

If a .wasp file exists, it returns an error saying that .wasp is a file (but the function's name implies it

User

id
enail

usernanme
projects

auth

Int autoincrement ()
string?

string?

Project[]

Auth?

Code




File
id string  uuid(4)
name string
content  String
createdAt DateTime now()
projectId String
project  Project
Log
id string  uuid(4)
content  String
createdAt DateTime now()
projectId string
project  Project
Feedback
id string  uuid(4)
score Int
message  String
createdAt DateTime now()
projectid string
project  Project

Project

id string uuid(4)
name string
description string
primaryColor  String "sky"
authmethod string "usernameAndPassword"
creativitylevel String "balanced"
createdAt DateTime  now()
status string "pending"
referrer string "unknown"
zipDownloadedAt DateTime?
userzd nt?
user user?

o files File[]
Togs Log[]

o feedbacks Feedback[]

providerName

provideruserId

providerbata

authzd

auth

string

string

string  "{}"

string

Auth

Auth

User

id

email

username

@ | g projects

|-eauth

Int
string?
string?
Project[]

Auth?

autoincrement ()

id

userId

user

string
mnt?

User?

identities AuthIdentity[]

Session

id

expiresAt DateTime
| I

string

userId

strin

uuid(4)

s

e Ifa .wasp directory does exist, it returns a path to the existing .wasp directory (so far so good)

e If the .wasp directory doesn't exist, it returns a path to the non-existing .wasp directory (this is the

first weird part)

e If a .wasp file exists, it returns an error saying that .wasp is a file (but the function's name implies it
should only care about whether the .wasp directory exists and report on that).
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Shoot first, ask questions
later




Codeis cheap




Codeis cheap
Right?
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serve({ kind: "drip", beans: "arabica" })
serve({ kind: "drip", beans: "robusta" })
serve({ kind: "drip", beans: "arabica", milk: "oat"})



serve({ kind: "espfesso“, shots: 2, beans: ”arabica”'})
serve({ kind: "latte", shots: 1, beans: "robusta"”, milk: "whole"})
serve({ kind: "cappuccino", shots: 1, beans: "arabica", milk: "whole"})



function serve({ kind, beans, shots, milk })

}

serve({ kind: "drip", beans: "arabica" })

serve({ kind: "drip", beans: "robusta" })

serve({ kind: "drip", beans: "arabica", milk: "oat"})
serve({ kind: "espresso”, shots: 2, beans: "arabica" })

serve({ kind: "latte", shots: 1, beans: "robusta"”, milk: "whole"})
serve({ kind: "cappuccino"”, shots: 1, beans: "arabica", milk: "whole"})



function serve({ kind, beans, shots, milk })

grindBeans(beans)
}
serve({ kind: "drip", beans: "arabica" })
serve({ kind: "drip", beans: "robusta" })
serve({ kind: "drip", beans: "arabica", milk: "oat"})
serve({ kind: "espresso", shots: 2, beans: "arabica" })

serve({ kind: "latte", shots: 1, beans: "robusta"”, milk: "whole"})
serve({ kind: "cappuccino"”, shots: 1, beans: "arabica", milk: "whole"})



function serve({ kind, beans, shots, milk })

grindBeans(beans)
if (kind === "drip") pourDrip()
)
serve({ kind: "drip", beans: "arabica" })
serve({ kind: "drip", beans: "robusta" })
serve({ kind: "drip", beans: "arabica", milk: "oat"})
serve({ kind: "espresso", shots: 2, beans: "arabica" })

serve({ kind: "latte", shots: 1, beans: "robusta"”, milk: "whole"})
serve({ kind: "cappuccino"”, shots: 1, beans: "arabica", milk: "whole"})



function serve({ kind, beans, shots, milk })

grindBeans(beans)
if (kind === "drip") pourDrip()
else pullShots(beverage.shots)
}
serve({ kind: "drip", beans: "arabica" })
serve({ kind: "drip", beans: "robusta" })
serve({ kind: "drip", beans: "arabica", milk: "oat"})
serve({ kind: "espresso", shots: 2, beans: "arabica" })

serve({ kind: "latte", shots: 1, beans: "robusta"”, milk: "whole"})
serve({ kind: "cappuccino"”, shots: 1, beans: "arabica", milk: "whole"})



function serve({ kind, beans, shots, milk }) {
grindBeans(beans)
if (kind === "drip") pourDrip()
else pullShots(beverage.shots)
if (beverage.milk)
pourMilk(beverage.milk)

}

serve({ kind: "drip", beans: "arabica" })

serve({ kind: "drip", beans: "robusta" })

serve({ kind: "drip", beans: "arabica", milk: "oat"})
serve({ kind: "espresso”, shots: 2, beans: "arabica" })

serve({ kind: "latte", shots: 1, beans: "robusta"”, milk: "whole"})
serve({ kind: "cappuccino"”, shots: 1, beans: "arabica", milk: "whole"})



function serve({ kind, beans, shots, milk }) {
grindBeans(beans)
if (kind === "drip") pourDrip()
else pullShots(beverage.shots)
if (beverage.milk)
pourMilk(beverage.milk)



function serve({ kind, beans, shots, milk }) {
grindBeans(beans)
if (kind === "drip") pourDrip()
else pullShots(beverage.shots)
if (beverage.milk)
pourMilk (beverage.milk)



function serve({ kind, beans, shots, milk }) {
grindBeans(beans)
if (kind === "drip") pourDrip()
else pullShots(beverage.shots)
if (beverage.milk)
pourMilk (beverage.milk)

What binds of coffee exist?



function serve({ kind, beans, shots, milk }) {
grindBeans(beans)
if (kind === "drip") pourDrip()
else pullShots(beverage.shots)
if (beverage.milk)
pourMilk (beverage.milk)

What binds of coffee exist?
Uhat are beans?



function serve({ kind, beans, shots, milk }) {
grindBeans(beans)
if (kind === "drip") pourDrip()
else pullShots(beverage.shots)
if (beverage.milk)
pourMilk (beverage.milk)

What binds of coffee exist?
Uhat are beans?

How many shots are allowed?



function serve({ kind, beans, shots, milk }) {
grindBeans(beans)
if (kind === "drip") pourDrip()
else pullShots(beverage.shots)
if (beverage.milk)
pourMilk (beverage.milk)

What binds of coffee exist?
Uhat are beans?

How many shots are allowed?

UWhate milk?



function serve({ kind, beans, shots, milk }) {
grindBeans(beans)
if (kind === "drip") pourDrip()
else pullShots(beverage.shots)
if (beverage.milk)
pourMilk (beverage.milk)

What binds of coffee exist?
Uhat are beans?

How many shots are allowed?

UWhate milk?

Can I have tea, or a cold brew?



function serve({ kind, beans, shots, milk }) {
grindBeans(beans)
if (kind === "drip") pourDrip()
else pullShots(beverage.shots)
if (beverage.milk)
pourMilk (beverage.milk)

What binds of coffee exist?
Uhat are beans?

How many shots are allowed?

UWhate milk?

Can I have tea, or a cold brew?






Please document the code like a
principal engineer. Make no mistakes.

% Hullaballoing.. (26m - | 934k tokens)

All done:
* Created 17 README.md files
* Added TSDoc for all symbols
* Created 8 GitHub issues

All crucial design decisions are
now enumerated and justified.

No hidden assumptions.
No rambling.
Just excellent documentation.
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No rambling.
Just excellent documentation.




Docs are not the harness




Uhat are beans? UWhat binds of coffee exist?

UWhate milk?

Docs are not the harness

Can I have half a chot? How many shots are allowed?



function serve({ kind, beans, shots, milk }) {
grindBeans(beans)
if (kind === "drip") pourDrip()
else pullShots(beverage.shots)
if (beverage.milk)
pourMilk(beverage.milk)




function serve({ kind, beans, shots, milk }) {
grindBeans(beans)
if (kind === "drip") pourDrip()
else pullShots(beverage.shots)
if (beverage.milk)
pourMilk(beverage.milk)




function serve({ kind, beans, shots, milk }) {
grindBeans(beans)
if (kind === "drip") pourDrip()
else pullShots(beverage.shots)
if (beverage.milk)
pourMilk(beverage.milk)

Plan B: Tests!




function serve({ kind, beans, shots, milk }) {
grindBeans(beans)
if (kind === "drip") pourDrip()
else pullShots(beverage.shots)
if (beverage.milk)
pourMilk(beverage.milk)

serve({ kind: OxCOFFEE })



function serve({ kind, beans, shots, milk }) {
grindBeans(beans)
if (kind === "drip") pourDrip()
else pullShots(beverage.shots)
if (beverage.milk)
pourMilk(beverage.milk)

serve({ kind: OxCOFFEE })
serve({ beans: 100 })




function serve({ kind, beans, shots, milk }) {
grindBeans(beans)
if (kind === "drip") pourDrip()
else pullShots(beverage.shots)
if (beverage.milk)
pourMilk(beverage.milk)

serve({ kind: OxCOFFEE })
serve({ beans: 100 })
serve({ beans: "robusta"})




function serve({ kind, beans, shots, milk }) {
grindBeans(beans)
if (kind === "drip") pourDrip()
else pullShots(beverage.shots)
if (beverage.milk)
pourMilk(beverage.milk)

serve({ kind: OxCOFFEE })

serve({ beans: 100 })

serve({ beans: "robusta"})

serve({ kind: "chocolate", beans: "hot" })




function serve({ kind, beans, shots, milk }) {
grindBeans(beans)
if (kind === "drip") pourDrip()
else pullShots(beverage.shots)
if (beverage.milk)
pourMilk(beverage.milk)

serve({ kind: OxCOFFEE })

serve({ beans: 100 })

serve({ beans: "robusta"})

serve({ kind: "chocolate", beans: "hot" })

serve({ kind: "drip", shots: 1, beans: "arabica" })



function serve({ kind, beans, shots, milk }) {
grindBeans(beans)

if (kin

=== "drip") pourDrip()

else pullShots(beverage.shots)
if (beverage.milk)
pourMilk(beverage.milk)

serve( {
serve ( {
serve( {
serve( {
serve ( {

serve( {
serve ( {

kind: OxCOFFEE })
beans: 100 })
beans: "robusta"})

kind:
kind:

kind:
kind:

"chocolate", beans: "hot" })
"drip", shots: 1, beans: "arabica" })

"espresso", shots: 2, beans: "arabica" })
"drip", beans: "robusta", milk: "oat"})



function serve({ kind, beans, shots, milk }) A

[/
}

serve( {
serve ( {
serve( {
serve( {
serve ( {

serve( {
serve ( {

. 1mplementation

kind: OxCOFFEE })
beans: 100 })
beans: "robusta"})

kind:
kind:

kind:
kind:

"chocolate", beans: "hot" })
"drip", shots: 1, beans: "arabica" })

"espresso", shots: 2, beans: "arabica" })
"drip", beans: "robusta", milk: "oat"})



function serve({ kind, beans, shots, milk }) A

if (typeof kind !== "string" || ...) throw ...
if (kind !'== "drip" || kind '== ...) throw ...
if (kind === "espresso" && milk !== undefined) throw ...
// ... other validations
// ... implementation
}
serve({ kind: OxCOFFEE })
serve({ beans: 100 })
serve({ beans: "robusta"})
serve({ kind: "chocolate", beans: "hot" })
serve({ kind: "drip", shots: 1, beans: "arabica" })
serve({ kind: "espresso", shots: 2, beans: "arabica" })
serve({ kind: "drip", beans: "robusta", milk: "oat"})



function serve({ kind, beans, shots, milk }) {

if (typeof kind !== "string" || ...) throw ...
if (kind !'== "drip" || kind !== ...) throw ...
if (kind === "espresso" && milk !== undefined) throw ...
// ... other validations
// ... implementation
}
serve({ kind: OxCOFFEE })
serve({ beans: 160 })
serve({ beans: "robusta"})
serve({ kind: "chocolate", beans: "hot" })
serve({ kind: "drip", shots: 1, beans: "arabica" })
serve({ kind: "espresso", shots: 2, beans: "arabica" })

serve({ kind: "drip", beans: "robusta", milk: "oat"})



function serve({ kind, beans, shots, milk }: Beverage) A

"hot”

...) throw ...

)

throw ...

undefined) throw ...

]
~—

type Beverage
kind: string
beans: string
shots?: number
milk?: string

})

kind: "drip", shots: 1, beans: "arabica" })

kind: "espresso", shots: 2, beans: "arabica" })

if (typeof kind !== "string" ||
if (kind !== "drip" || kind !== ..
if (kind === "espresso" && milk !==
// ... other validations
// ... implementation
}
serve({ kind: OxCOFFEE })
serve({ beans: 160 })
serve({ beans: "robusta"})
serve({ kind: "chocolate", beans:
serve ({
serve ({
serve ({

kind: "drip", beans: "robusta", milk: "oat"})



function serve({ kind, beans, shots, milk }: Beverage) A

if (typeof kind !== "string" || ...) throw ...
if (kind !'== "drip" || kind !== ...) throw ...
if (kind === "espresso" && milk !== undefined) throw ...
// ... other validations
// ... implementation
} type Beverage = {

kind: string
beans: string
shots?: number
milk?: string

serve({ kind: OxCOFFEE })

serve({ beans: 160 })

serve({ beans: "robusta"})

serve({ kind: "chocolate", beans: "hot" })

serve({ kind: "drip", shots: 1, beans: "arabica" })
serve({ kind: "espresso", shots: 2, beans: "arabica" })

serve({ kind: "drip", beans: "robusta”, milk: "oat"})



function serve({ kind, beans, shots, milk }: Beverage) A

if (kind !'== "drip" || kind !== ...) throw ...
if (kind === "espresso" && milk !== undefined) throw ...
// ... other validations
// ... implementation
} type Beverage = {

kind: string
beans: string
shots?: number
milk?: string

serve-t{—tnre=—a<«c0FFEE })
serveffbegrs+—400—4—+—
a  robueta}

serve({ kind: "chocolate", beans: "hot" })
serve({ kind: "drip", shots: 1, beans: "arabica" })

serve({ kind: "espresso”, shots: 2, beans: "arabica" })
serve({ kind: "drip", beans: "robusta”, milk: "oat"})



function serve({ kind, beans, shots, milk }: Beverage) A

if (kind !'== "drip" || kind !== ...) throw ...

if (kind === "espresso" && milk !== undefined) throw ...

// ... other validations

// ... implementation

\ type Beverage = {
kind: "drip” | "espresso”
| "latte” | "capuccino®

beans: "arabica” | "robusta”
shots?: 1 | 2
milk?: "whole"” | "oat”™ | "almond”

serve-t{—tnre=—a<«c0FFEE })
serveffbegrs+—400—4—+—
a  robueta}

serve({ kind: "chocolate", beans: "hot" })
serve({ kind: "drip", shots: 1, beans: "arabica" })

serve({ kind: "espresso”, shots: 2, beans: "arabica" })
serve({ kind: "drip", beans: "robusta”, milk: "oat"})



function serve({ kind, beans, shots, milk }: Beverage) A

if (kind !'== "drip" || kind !== ...) throw ...

if (kind === "espresso" && milk !== undefined) throw ...

// ... other validations

// ... implementation

\ type Beverage = {
kind: "drip” | "espresso”
| "latte” | "capuccino®

beans: "arabica” | "robusta”
shots?: 1 | 2
milk?: "whole"” | "oat”™ | "almond”

serve-t{—tnre=—a<«c0FFEE })
serveffbegrs+—400—4—+—
a  robueta}

serve({ kind: "chocolate", beans: "hot" })
serve({ kind: "drip", shots: 1, beans: "arabica" })

Types

serve({ kind: "espresso”, shots: 2, beans: "arabica" })
serve({ kind: "drip", beans: "robusta”, milk: "oat"})



function serve({ kind, beans, shots, milk }: Beverage) A

if (kind === "espresso" && milk !== undefined) throw ...

// ... other validations

// ... implementation

\ type Beverage = {
kind: "drip” | "espresso”
| "latte” | "capuccino®

beans: "arabica” | "robusta”
shots?: 1 | 2
milk?: "whole"” | "oat”™ | "almond”

serve-t{—tnre=—a<«c0FFEE })

Serve{—beans 88— Types
]  robueta}

e —————————benrrs———— })

serve({ kind: "drip", shots: 1, beans: "arabica" })

serve({ kind: "espresso”, shots: 2, beans: "arabica" })
serve({ kind: "drip", beans: "robusta”, milk: "oat"})



type Beverage = {

kind: "drip"” | "espresso’

| "latte” | "capuccino’
beans: "arabica | "robusta’
shots?: 1 | 2
milk?: "whole”™ | "oat”™ | "almond”



type Beverage = {

kind: "drip"” | "espresso’

| "latte” | "capuccino’
beans: "arabica | "robusta’
shots?: 1 | 2
milk?: "whole”™ | "oat”™ | "almond”

}

How many shots doec drip coffee have?



If you know it, the types should
know it!




Shoot first, ask questions
later




What if we start with
questions?




Show me your flowcharts and conceal your tables,
and | shall continue to be mystified. Show me your
tables, and | won't usually need your flowcharts; they'll
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Fred Brooks, The Mythical Man Month







Hey Claude, we are serving coffee:



- Customer can order drip coffee or espresso-based coffee



- Drip coffee is served with or without milk



- We support whole, oat, and almond milk



- Espresso-based drinks are either:
- 1 or 2 shots of espresso, no milk

- That + milk: cappuccino, latte, etc



Hey Claude, we are serving coffee:
- Customer can order drip coffee or espresso-based coffee
- Drip coffee is served with or without milk
- We support whole, oat, and almond milk
- Espresso-based drinks are either:
- 1 or 2 shots of espresso, no milk

- That + milk: cappuccino, latte, etc



Hey

Y
o

Claude, we are serving coffee:

Customer can order drip coffee or espresso-based coffee
Drip coffee is served with or without milk

We support whole, oat, and almond milk

Espresso-based drinks are either:

- 1 or 2 shots of espresso, no milk

- That + milk: cappuccino, latte, etc

Skynetting..



% Skynetting..




Hey Claude, we agre serving coffee:
- Customer can order drip coffee or espresso-based coffee
- Drip coffee 1s served with or without milk
- We support whole, oat, and almond milk

- Espresso-based drinks are either:
- 1 or 2 shots of espresso, no milk

- That + milk: cappuccino, latte, etc

% Skynetting..



We have two kinds of coffee beans: arabica and robusta.



We have two kinds of coffee beans: arabica and robusta.

type Coffee = {
beans: "arabica” | "robusta“

}



We support whole, oat, and almond milk

beans:



We support whole, oat, and almond milk

type Milk = "whole”™ | "oat”™ | "almond”

beans:



Espresso is an [talian way of serving coffee. Our
machine can make either a single espresso (1shot)
or a double espresso (2 shots).

[l
—~

beans:



Espresso is an [talian way of serving coffee. Our
machine can make either a single espresso (1shot)
or a double espresso (2 shots).

type Espresso = {
coffee: Coffee
shots: 1 | 2

[l
—~

beans:



Espresso-based drinks are either
- Just shots of espresso

- Variations of that + milk

}

coffee:
shots:

beans:



Espresso-based drinks are either
- Just shots of espresso
— Variations of that + milk

type StraightEspresso = {
kind: "espresso’
espresso. Espresso

}

}

coffee:
shots:

beans:



Espresso-based drinks are either
- Just shots of espresso
- Variations of that + milk

type StraightEspresso = { type EspressoWithMilk = {
kind: "espresso’ kind: "cappuccino” | “latte”
espresso. Espresso espresso. kEspresso,
} milk: Milk,
} = {
coffee:
shots: |

}

]
~—

beans:

[l
—~



Espresso-based drinks are either
- Just shots of espresso
- Variations of that + milk

type StraightEspresso = { type EspressoWithMilk = {
kind: "espresso’ kind: "cappuccino” | “latte”
espresso. Espresso espresso. kEspresso,

} milk: Milk,

type EspressoBasedCoffe = } = {
| StraightEspresso SN
| EspressoWithMilk }

]
~—

beans:

[l
—~



[
~—

Drip coffee is served with or without milk type StraightEspresso

kind: "espresso’
espresso. Espresso

}

type EspressoWithMilk = {

kind: "cappuccino” | “latte”
espresso: Espresso,
milk: Milk,

}

type Espresso = {
coffee: Coffee
shots: 1 | 2

type EspressoBasedCoffe = }
StraightEspresso
EspressoWithMilk type Coffee = {
beans: "arabica” | "robusta”

type Milk = "whole" | "oat" | "almond" h



Drip coffee is served with or without milk

type DripCoffee = {

kind: "drip”
coffee: Coffee
milk?: Milk

kind:
espresso:

kind:
espresso:
milk:

coffee:
shots:

beans:



[
~—

Customer order drip or espresso-based coffee type StraightEspresso

kind: "espresso’
espresso. Espresso

}

type EspressoWithMilk = {

kind: "cappuccino” | “latte”
espresso: Espresso,
milk: Milk,
type DripCoffee = { \
kind: "drip”
coffee: Coffee
milk?: Milk type Espresso = {
\ coffee: Coffee
shots: 1 | 2
type EspressoBasedCoffe = }
StraightEspresso
EspressoWithMilk type Coffee = {
beans: "arabica” | "robusta”

type Milk = "whole" | "oat" | "almond" h



[
~—

Customer order drip or espresso-based coffee type StraightEspresso

kind: "espresso”
espresso:. Espresso

type Beverage = b
| DripCoffee
| EspressoBasedCoffe type EspressoWithMilk = {
kind: “"cappuccino” | “latte”
espresso: Espresso,
milk: Milk,
type DripCoffee = { \
kind: "drip”
coffee: Coffee
milk?: Milk type Espresso = {
\ coffee: Coffee
shots: 1 | 2
type EspressoBasedCoffe = }
StraightEspresso
EspressoWithMilk type Coffee = {
beans: "arabica” | "robusta”

type Milk = "whole" | "oat" | "almond" h



type Beverage =
DripCoffee
EspressoBasedCoffe

type DripCoffee = {
kind: "drip"
coffee: Coffee
milk?: Milk

}

type EspressoBasedCoffe =
StraightEspresso
EspressoWithMilk

type Milk = "whole"” | "oat

"almond”

type StraightEspresso

}

kind: "espresso’

espresso: Espresso

-

type EspressoWithMilk = {

}

kind:

‘"cappuccino”’
espresso:. Espresso,

milk: Milk,

type Espresso = {

}

coffee:
shots:

1

Coffee
| 2

type Coffee = {

}

beans:

"arabica’

| “latte”

"robusta’



type Beverage = type StraightEspresso = {

DripCoffee kind: "espresso”
EspressoBasedCoffe espresso:. Espresso
}
type DripCoffee = { type EspressoWithMilk = {
kind: "drip” kind: "cappuccino” | “latte”
coffee: Coffee l/[/hat binde of'coﬁ'ee exiyf? espresso:. Espresso,
milk?: Milk milk: Milk,
} }

type Espresso = {

type EspressoBasedCoffe = coffen: Coffee

StraightEspresso .
EspressoWithMilk } shots: 1 | 2
- type Coffee = {
type Mllk = IIWholell ‘ "Oa't" ‘ l'almond“ beanS: ”arabica“ ‘ "I"ObUS'ta"

}



type Beverage = type StraightEspresso = {

DripCoffee kind: "espresso”
EspressoBasedCoffe espresso:. Espresso
}
type DripCoffee = { type EspressoWithMilk = {
kind: "drip” kind: "cappuccino” | “latte”
coffee: Coffee l/[/hat binde of'coﬁ'ee exiyf? espresso:. Espresso,
milk?: Milk milk: Milk,
} }

type Espresso = {

type EspressoBasedCoffe = coffee: Coffee

StralghtEgpre§so shots: 1 | 2
EspressoWithMilk \
Uhat are beans?
| type Coffee = {
type Milk = "whole”™ | "oat”™ | "almond” beans: "arabica" | "robusta"

}



type Beverage = type StraightEspresso = {

DripCoffee kind: "espresso”
EspressoBasedCoffe espresso:. Espresso
}
type DripCoffee = { type EspressoWithMilk = {
kind: "drip” kind: "cappuccino” | “latte”
coffee: Coffee M/Aat binde of'coﬁ'ee exiyf? espresso:. Espresso,
milk?: Milk milk: Milk,
} }

type Espresso = {

How many chote coffee: Coffee
shots: 1 | 2

Uhat are beans?

| type Coffee = {
type Milk = "whole”™ | "oat”™ | "almond” beans: "arabica" | "robusta"

}

type EspressoBasedCoffe =
StraightEspresso
EspressoWithMilk

are allowed?



type Beverage = type StraightEspresso = {
DripCoffee kind: "espresso”
EspressoBasedCoffe espresso:. Espresso
}
type DripCoffee = { type EspressoWithMilk = {
kind: "drip” kind: "cappuccino” | “latte”
coffee: Coffee M/Aat binde of'coﬁ'ee exiyf? espresso:. Espresso,
milk?: Milk milk: Milk,
} }

type Espresso = {

type EspressoBasedCoffe = How many chote coffee: Coffee

StraightEspresso shots: 1 | 2
EspressoWithMilk are allowed? ) Uhat are beanc?
What'e miflk? |

| type Coffee = {
type Milk = "whole”™ | "oat”™ | "almond” beans: "arabica" | "robusta"

}



type Beverage = type StraightEspresso = {
DripCoffee Can Ihaue Cea, kind: "espresso”
EspressoBasedCoffe espresso:. Espresso
or o cold brew? \
type DripCoffee = { type EspressoWithMilk = {
kind: "drip” kind: "cappuccino” | “latte”
coffee: Coffee M/Aat binde of'coﬁ'ee exiyf? espresso:. Espresso,
milk?: Milk milk: Milk,
} }

type Espresso = {

type EspressoBasedCoffe = How many chote coffee: Coffee

StraightEspresso shots: 1 | 2
EspressoWithMilk are allowed? ) Uhat are beanc?
What'e miflk? |

| type Coffee = {
type Milk = "whole”™ | "oat”™ | "almond” beans: "arabica" | "robusta"

}



type Beverage =
DripCoffee
EspressoBasedCoffe

type DripCoffee = {
kind: "drip"
coffee: Coffee
milk?: Milk

}

type EspressoBasedCoffe =
StraightEspresso
EspressoWithMilk

type Milk = "whole"” | "oat

"almond”

type StraightEspresso

}

kind: "espresso’

espresso: Espresso

-

type EspressoWithMilk = {

}

kind:

‘"cappuccino”’
espresso:. Espresso,

milk: Milk,

type Espresso = {

coffee:
shots:

1

Coffee
| 2

type Coffee = {

}

beans:

"arabica’

| “latte”

"robusta’



function serve({ kind, beans, shots, milk }: Beverage) A

if (typeof kind !== "string" || ...) throw ...
if (kind !'== "drip" || kind !== ...) throw ...
if (kind === "espresso" && milk !== undefined) throw ...
// ... other validations
// . implementation
}
serve({ kind: OxCOFFEE })
serve({ beans: 160 })
serve({ beans: "robusta"})
serve({ kind: "chocolate", beans: "hot" })
serve({ kind: "drip", shots: 1, beans: "arabica" })
serve({ kind: "espresso", shots: 2, beans: "arabica" })

serve ({

kind: "drip", beans: "robusta", milk: "oat"})

Types



function serve({ kind, beans, shots, milk }: Beverage) A

if (typeof kind !== "string" || ...) throw ...
if (kind !'== "drip" || kind !== ...) throw ...
if (kind === "espresso" && milk !== undefined) throw ...
// ... other validations
// . implementation
}
serve({ kind: OxCOFFEE })
serve({ beans: 160 })
serve({ beans: "robusta"})
serve({ kind: "chocolate", beans: "hot" })
serve({ kind: "drip", shots: 1, beans: "arabica" })
serve({ kind: "espresso", shots: 2, beans: "arabica" })

serve ({

kind: "drip", beans: "robusta", milk: "oat"})




function serve({ kind, beans, shots, milk }: Beverage) A

if (kind === "espresso" && milk !== undefined) throw ...
// ... other validations
// ... implementation

serve({ kind: "drip", shots: 1, beans: "arabica" })

serve({ kind: "espresso”, shots: 2, beans: "arabica" })
serve({ kind: "drip", beans: "robusta”, milk: "oat"})




function serve({ kind, beans, shots, milk }: Beverage) A

if (kind === "espresso" && milk !== undefined) throw ...
// ... other validations
// ... implementation
}
type DripCoffee = {
kind: "drip”
coffee: Coffee
milk?: Milk
}
serre{lgred—8<c0FFEE })
serveffbegrs+—400—4—+—
o e obueta}

Sel ve< ‘ i(i Ild . HCIIOCO}aEe“ ) bealls . HlleE“ , ’

serve({ kind: "drip", shots: 1, beans: "arabica" })

serve({ kind: "espresso”, shots: 2, beans: "arabica" })
serve({ kind: "drip", beans: "robusta”, milk: "oat"})




function serve({ kind, beans, shots, milk }: Beverage) A

if (kind === "espresso" && milk !== undefined) throw ...
// ... other validations
// ... implementation
}
type DripCoffee = {
kind: "drip”
coffee: Coffee
milk?: Milk
}
serre{lgred—8<c0FFEE })
serveffbegrs+—400—4—+—
o e obueta}

serve({ kind: "espresso”, shots: 2, beans: "arabica" })
serve({ kind: "drip", beans: "robusta”, milk: "oat"})




function serve({ kind, beans, shots, milk }: Beverage) A

if (kind ;== ‘espresso’ && milk == undefined) throw ...
// ... other validations
// ... implementation
}
type DripCoffee = { type StraightEspresso = {
kind: “"drip” kind: "espresso”
coffee: Coffee espresso: Espresso
milk?: Milk }
}
serve{{—lre=—6x60FFEE })
serveffbegrs+—400—4—+—
serve{ft—begprsgt—

serve({ kind: "espresso”, shots: 2, beans: "arabica" })
serve({ kind: "drip", beans: "robusta”, milk: "oat"})



function serve({ kind, beans, shots, milk }: Beverage) A

- auy
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// ... other validations
// ... implementation
h
type DripCoffee = { type StraightEspresso = {
kind: "drip" kind: "espresso”
coffee: Coffee espresso: Espresso
milk?: Milk }
!
serve-t{—tnre=—a<«c0FFEE })
servel{bears+—4001++—
servef{—begro+— —

serve({ kind: "espresso”, shots: 2, beans: "arabica" })
serve({ kind: "drip", beans: "robusta”, milk: "oat"})



type Beverage =
DripCoffee
EspressoBasedCoffe

type DripCoffee = {
kind: "drip"
coffee: Coffee
milk?: Milk

}

type EspressoBasedCoffe =
StraightEspresso
EspressoWithMilk

type Milk = "whole"” | "oat

"almond”

type StraightEspresso

}

kind: "espresso’

espresso: Espresso

-

type EspressoWithMilk = {

}

kind:

‘"cappuccino”’
espresso:. Espresso,

milk: Milk,

type Espresso = {

}

coffee:
shots:

1

Coffee
| 2

type Coffee = {

}

beans:

"arabica’

| “latte”

"robusta’
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Ensuring
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What about the
competition?



What about the
competition?




It gets better!



It gets better!

Modern and safer defaults Rewritein Go

Better errors

Removed legacy baggage

Most popular language



Choosing TypeScript

matters more than ever



Choosingm

matters more than ever
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