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Topic breakdown

Problem of impedance

A solution with wwwpy and Pyodide
A demo with wwwpy-demo
Developer experience

Q&A



The problem

e Different languages
o Javascript client
o Python server
e Use JSON to serialize and deserialize
e Convert data types (dates, list, dict, etc.)



Not using Multi-page application (MPA)

Initial request

Server

| |«

< HTML
GET request
< HTML
POST request
HTML
POST request
HTML 1

¢

Notable examples:

e Amazon
e eBay



Single-page application (SPA)

Initial request

> .
Client - HTML & Javascript Server Notable .examples-
e Gmail
e Facebook
I . e Twitter
| Ajax request
| L- JSON ® Google Maps
e Airbnb
. e Pinterest
Ajax request
- JSON
Ajax request
JSON =

¢




async/await

e quite standard
e plenty of documentation
e not something explored in this talk



The problem



'Javascript (cIient)'Python (server)

—uj]

save_pie('Apple Pie', 'Ginger');



‘\Javascript (C“e"t)'PythO" (server)

await save_pie('Apple Pie', 'Ginger');

async function save_pie(name, flavor) {
let response = await fetch('/save pie', {
method: 'POST',
headers: {'Content-Type': 'application/json'},
body: JSON.stringify({
name: name,
flavor: flavor
)
t);

if (!response.ok)
throw new Error("HTTP Status: ${response.status}’);



Javascript (cIient)'Python (server)

await save_pie('Apple Pie', 'Ginger');

@app.route('/save pie', =['POST"'])
async function save_pie(name, flavor) { def save_pie():
let response = await fetch('/save pie', { data = request.get_json()

method: 'POST',
headers: {'Content-Type': 'application/json'},
body: JSON.stringify({

name: name,

name = data.get('name')
flavor = data.get('flavor')

if not name or not flavor:

flavor: flavor return jsonify({'message': 'Name or flavor is missing!'}), 400

i)
)5

save_pie_to_database(name, flavor)

if (!response.ok) return jsonify({}), 200

throw new Error(CHTTP Status: ${response.status}’);



2 Javascript (client)

await save_pie('Apple Pie', 'Ginger');

async function save_pie(name, flavor) {
let response = await fetch('/save pie', {
method: 'POST',
headers: {'Content-Type': 'application/json'},
body: JSON.stringify({
name: name,
flavor: flavor
D)
¥);

if (!response.ok)
throw new Error(CHTTP Status: ${response.status}’);

'Python (server)

@app.route('/save pie', =['POST"'])
def save_pie():

data = request.get_json()

name = data.get('name')

flavor = data.get('flavor')

if not name or not flavor:
return jsonify({'message': 'Name or flavor is missing!'}), 400

save_pie_to_database(name, flavor)

return jsonify({}), 200



\Javascript (cIient)'Python (server)

let pie_id|= await save_pie('Apple Pie', 'Ginger');

@app.route('/save pie', =['POST'])
async function save_pie(name, flavor) { def save_pie():
let response = await fetch('/save pie', { data = request.get_json()

method: 'POST',
headers: {'Content-Type': 'application/json'},
body: JSON.stringify({

name: name,

name

data.get('name')
flavor = data.get('flavor')

if not name or not flavor:

R return jsonify({'message': 'Name or flavor is missing!'}), 400

B

b = save_pie_to_database(name, flavor)

i I
a3 (ti=shonse i) return jsonify({'pie_id': pie_id}), 200
throw new Error(CHTTP Status: ${response.status}’);

let data = await response.json();
return data.id;



\Javascript (client) .Python (server)

let pie_id = await save_pie('Apple Pie', 'Ginger', [new Date()]

@app.route('/save pie', =['POST'])
async function save_pie(name, flavor, /date) { def save_pie():
let response = await fetch('/save pie', { data = request.get_json()
method: 'POST', name = data.get('name')
headers: {'Content-Type': 'application/json'}, flavor = data.get('flavor')
body: JSON.stringify({ date = data.get('date’)

# Convert JavaScript date (ISO string) to Python date
name: name,
try:
pie_date = datetime.strptime(date, '%Y-%m-%dT%H:%M:%S.%fZ"').date()

except ValueError:

flavor: flavor,
date: date.toIS0String()|// Add the date field

h return jsonify({'message': 'Invalid date format!'}), 400
¥
if not name or not flavor or not date:
if (!response.ok) return jsonify({'message': 'Name, flavor, or date is missing!'}), 400

throw new Error( HTTP Status: ${response.status}’);

pie_id = save_pie_to_database(name, flavor, )

return jsonify({'pie_id': pie_id}), 200

let data = await response.json();
return data.pie_id;



)

\Javascript (client)

let pie_id = await save_pie('Apple Pie', 'Ginger', new Date())

async function save_pie(name, flavor, date) {
let response = await fetch('/save pie', {
method: 'POST',
headers: {'Content-Type': 'application/json'},
body: JSON.stringify({
name: name,
flavor: flavor,
date: date.toISOString() // Add the date field
D)
});

if (!response.ok)
throw new Error( HTTP Status: ${response.status}’);

let data = await response.json();
return data.pie_id;

'Python (server)

@app.route('/save pie', =['POST'])
def save_pie():

data = request.get_json()
name = data.get('name')
flavor = data.get('flavor')
date = data.get('date')
# Convert JavaScript date (ISO string) to Python date
try:
pie_date = datetime.strptime(date, '%Y-%m-%dT%H:%M:%S.%fZ').date()
except ValueError:
return jsonify({'message': 'Invalid date format!'}), 400

if not name or not flavor or not date:
return jsonify({'message': 'Name, flavor, or date is missing!'}), 400

pie_id = save_pie_to_database(name, flavor, pie_date)

return jsonify({'pie_id': pie_id}), 200



\Python (client) 'Python (server)

from server.rpc import save_pie # in module server/rpc.py
async def save_pie(name: str, flavor: str, date: datetime) -> int:
pie_id = await save_pie('Apple pie', 'Ginger', datetime.now()) return save_pie_to_database(name, flavor, date)



Pyodide



What is Pyodide?

e A Python distribution
e For the browser and Node.js
e Based on WASM

PYODIDE



Access 'the Javascript world’

00 fH Pyodide is awesome! X + v
& —> C & pyodide.org/en/stable/console.html v O @ Incognito
Welcome to the Pyc pyodide.org says Jnery Tepming
Python 3.11.3 (mai Hey Pythonistas, what do you think of Pyodide? nscripten
Type "help", "copy nformation.

>>> from js import

>>> document.title
>>> from js import window
>>> window.alert('Hey Pythonistas, what do you think of Pyodide?')

- ————— —_—— -y —— —————




WASM



WASM

e Assembly for the Web
e Compile C (and others) to WASM
e Chrome, Firefox, Safari




WWWpPY



What is wwwpy?

The hidden ingredient making this true

Python (client) 'Python (server)

pie_id = await save_pie('Apple pie', 'Ginger', datetime.now()) return save_pie_to_database(name, flavor, date)

async def save_pie(name: str, flavor: str, date: datetime) -> int



How it is done

Python (client) 'Python (server)

async def save_pie(name: str, flavor: str, date: datetime) -> int:
return save_pie_to_database(name, flavor, date)



How it is done

2 Python (client) 'Python (server)

# in module server/rpc.p)

# in module senr

server/r

proxy = Proxy(

pc.py

async def save_pie(name: str, flavor: str, date: datetime) -> int:
='/wwwpy/rpc')

return save_pie_to_database(name, flavor, date)

async def save_pie(name: str, flavor: str, date: datetime) -> int:

return await proxy.dispatch("save_pie", name, flavor, date)

—

generated on the fly



How it is done

‘Python (client) 'Python (server)

# in module server/rpc.py
async def save_pie(name: str, flavor: str, date: datetime) -> int:

¢ in module server/rpc.py return save_pie_to_database(name, flavor, date)
proxy = Proxy( ="' /wwwpy/rpc')

async def save_pie(name: str, flavor: str, date: datetime) -> int:
return await proxy.dispatch("save_pie", name, flavor, date)

——

generated on the fly

from server.rpc import save_pie

pie_id = await save_pie('Apple pie', 'Ginger', datetime.now())



wwwpy-demo



wwwpy-demo

o A template for a quick-start
e Entirely written in Python

git clone https://github.com/www-py/wwwpy-demo.git
pip install wwwpy

python -m wwwpy.server



wwwpy-demo

— wwwpy starter v0.0.1 Menu

Welcome to wwwpy-demo Development

This is a demo of wwwpy. It is a python library Calculator ion library
that allows you to write web apps in python. It Blueetooth python. It
is based on wwwpy. ' Sql Editor

You can get the source code of this demo demo
— Filesystem

Misceleanous
Everything you see here is written in python. python.

The Ul use the popular CSS Framework Spinner for 3:seconds ork

Bootstrap. Show some toast

Nested

BTW, you can open the hamburger menu on Do wé ridad this? nenu on

the left to see what you can do with this this
demo. You can also recall it by pressing the iing the

Ccirt N Escope [




wwwpy-demo

— wwwpy starter v0.0.1 wwwpy starter v0.0.1

A aninteger A Sal Editor

Only one statement. Press CTRL-E to execute

B anintegerB select * from person

Good to know!

Execute || Excel

When the sum is greater than 42, the server
will raise an exception.

name surname
Harry Potter
Just for fun! Hermione Granger
Ron Weasley
Snhow




wwwpy-demo

— wwwpy starter v0.0.1 wwwpy starter v0.0.1

A aninteger A Sal Editor

Only one statement. Press CTRL-E to execute

B anintegerB select * from person

Good to know!

Execute ||| Excel

When the sum is greater than 42, the server
will raise an exception.

name surname
Harry Potter
Just for fun! Hermione Granger
Ron Weasley
Snhow




wwwpy-demo

— wwwopy starter v0.0.1

wwwopy starter v0.0.1

v & bluetooth device request dialog
tmp ¢

home
A oberon-8000 wants to pair

dev ,
proc J Echo Dot-493
> ||b \l, AirPods
¥ wwwpy_bundle 18
server Simone's Magic Trackpad
remote AB Shutter3
common ¥
wwwpy

Simone's iPhone (F0:98:9D:48:46:15)
Unknown or Unsupported Device (55:2D:F6:EE:05:70)
SHIELD

Unknown or Unsupported Device (17:E5:E2:30:20:AA)

@ . Scanning Cancel “




An usual project structure

[ wwwpy-demo
> [eJ common
> [eJ remote

= requirements.txt
= requirements-dev.txt

e server_main.py



wwwpy - Widget



What is a Widget?

A simple class
An html Ul fragment

Enable quick access to html elements
Can be composed



What is a Widget?

wwwpy starter v0.0.1 <div class="input-group mb-3">
<span class="input-group-text">A</span>

A | aninteger A

<input |id='inputA'| type="text" class="form-control"

placeholder="an integer A">
</div>
B anintegerB
<div class="input-group mb-3">
<span class="input-group-text">B</span>

<input |id='inputB'| type="text" class="form-control"

placeholder="an integer B">
</div>

<div class="form-floating mb-3">

<input [id='inputResult'| type="text" class="form-control">
<label for="inputResult">A + B =</label>
</div>




What is a Widget?

class CalculatorWidget(Widget):

A | aninteger A

wwwpy starter v0.0.1 def ¢ ):
super(). (_html)

|inputAl: HTMLInputElement = self
.inputB|: HTMLInputElement

.inputResult HTMLInputElement = self

B anintegerB

def after_render( )2

.inputA.oninput = ._calculate
.inputB.oninput = ._calculate
async def _calculate( : ) >
a = int( .inputA.value)
BE=NInE( .inputB.value)

.inputResult.value = await rpc.add(a, b)



'Python (server)

O wwwpy-demo

> [ common

> [ remote

v [ server
e _init__.py
S
e database.py
& database.sql
& rpc.py

from server import rpc

async def add(a, b) -> int:

async def _calculate( ’ ) return a + b
a = int( .inputA.value)
b= 1nt( .inputB.value)

.inputResult.value = await rpc.add(a, b)



About
Developer Experience



pyodide/webtypy



webtypy

e Completion and hints

e About functions, classes, parameters and
types

e Generated by the Web API specs

e Primarily a development-time library



webtypy

@ webtypy_example.py X
!

docum|

() document (js)
(® _document_text_coercion (sqlalchemy.sql.coercions)
(® _in_document (xml.dom.minidom)

Press « to insert, - to replace



webtypy

@ webtypy_example.py X

from js import document
®

document



webtypy

document.
® head Document
(® activeElement DocumentOrShadowRoot
™ createRange (self) Document
@ createElement (self, localName, options) Document
(® documentURI Document
@ addEventListener (self, type, callback, optio.. EventTarget
() adoptedStyleSheets DocumentOrShadowRoot
@ adoptNode (self, node) Document
() alinkColor Document
@® all Document
() anchors Document
@ append (self, nodes) ParentNode
@ appendChild (self, node) Node
() applets Document

(E\ ATTDTDIITE ANNANC Mad~
Press « to insert, = to replace :



pytest-xvirt



pytest-xvirt

e A pytest plugin
e |t creates 'virtual' test cases
e |Itis used by wwwpy to run tests



pytest-xvirt

v + Test Results 16 ms
v test_widget

v+ WidgetTestCase
v/ test_basic_bind
v/ test_bind_events
v/ test_bind_to_widget
v/ test_uninitialized
v test_w_type

> " WidgetHolderTestCase



Future development



Future development

Serialize complex classes (pydantic)
Browser auto-refresh changes

User session management
Debugger in the IDE



Conclusions



Question & Answers

This presentation:
http://tiny.cc/wwwpy-pycones23

Contact me at: simone.giacomelli@gmail.com
https://github.com/www-py/wwwpy-demo
https://github.com/www-py/wwwpy

https://github.com/pyodide/webtypy
https://github.com/www-py/pytest-xvirt

This work is licensed under a Creative

Commons Attribution 4.0 International License.















THE END

additional material follows



Pyodide - all



Conclusions

e Impedance problem and a solution
e Pyodide
e A support for web development



What can Pyodide do?

Install and run packages
Any wheel in pure Python
Many C packages ported
Web APIs full access

PYODIDE




It's Python!

o000 fH pyodide.org/en/stable/console X +

& —> C & pyodide.org/en/stable/console.html v O @ Incognito

Welcome to the Pyodide terminal emulator & JQtiery Temiingl
Python 3.11.3 (main, Sep 25 2023 20:45:01) on WebAssembly/Emscripten

Type "help", "copyright", "credits" or "license" for more information.
>>> print('Hello PyConEs23!')
Hello PyConEs23!

>>> I




Access 'the Javascript world’

o000 fH pyodide.org/en/stable/console X + v
& —> C & pyodide.org/en/stable/console.html v O @ Incognito
Welcome to the Pyodide terminal emulator < Jnery Tepming

Python 3.11.3 (main, Sep 25 2023 20:45:01) on WebAssembly/Emscripten

Type "help", "copyright", "credits" or "license" for more information.
>>> from js import document

>>> document.title = 'Pyodide is awesome!'




Access 'the Javascript world’

o060 fH Pyodide is awesome! X It 5
& > C @& pyodide.org/en/stable/console.html % 0 @ ncognito
Welcome to the Pyodide terminal emulator < —

Python 3.11.3 (main, Sep 25 2023 20:45:01) on WebAssembly/Emscripten
Type "help", "copyright", "credits" or "license" for more information.
>>> from js import document

>>> document.title = 'Pyodide is awesome!'

>>>




Access 'the Javascript world’

00 fH Pyodide is awesome! X + v
& —> C & pyodide.org/en/stable/console.html v O @ Incognito
Welcome to the Pyc pyodide.org says Jnery Tepming
Python 3.11.3 (mai Hey Pythonistas, what do you think of Pyodide? nscripten
Type "help", "copy nformation.

>>> from js import

>>> document.title
>>> from js import window
>>> window.alert('Hey Pythonistas, what do you think of Pyodide?')

- ————— —_—— -y —— —————




Web Bluetooth? You name it!

o000 fH pyodide.org/en/stable/console X + v

& —> C & pyodide.org/en/stable/console.html v O @ Incognito

Welcome to the Pyodide terminal emulator <

Python 3.11.3 (main, Sep 25 2023 20:45:01) on WebAssembly/Emscripten
Type "help", "copyright", "credits" or "license" for more information.
>>>

[
jQuery Terminal |
|
\

>>> from js import navigator, Object

>>> from pyodide.ffi import to js

>>> opt = Object.fromEntries(to js({'acceptAllDevices': True}))
>>> device = await navigator.bluetooth.requestDevice(opt)I




o000 fH pyodide.org/en/stable/console X + v

& —> C (@& pyodide.org/en/stable/console.html vw O @ Incognito  :
Welcome t pyodide.org wants to pair JQuery Temmimal
Python 3. ;sembly/Emscripten
Echo Dot-493 . .
Type "hel )y more information.
>>> AirPods
>>> from M8
>>> from
>>> opt = Simone's Magic Trackpad es': True}))
>>> devic AB Shutter3 e (opt)

Simone's iPhone (F0:98:9D:48:46:15) — Paired

B4JA2212080701

4 Unknown or Unsupported Device (7F:37:0E:5B:7A:5E)

Unknown or Unsupported Device (8A:28:4F:3A:25:2B)

® (O Sscanning.. Cancel



Full access to the Web APIs

o000 fH pyodide.org/en/stable/console X + v

& —> C & pyodide.org/en/stable/console.html v O @ Incognito

jQuery Terminal

Welcome to the Pyodide terminal emulator &

Python 3.11.3 (main, Sep 25 2023 20:45:01) on WebAssembly/Emscripten
Type "help", "copyright", "credits" or "license" for more information.
>>>

>>> from js import navigator, Object

>>> from pyodide.ffi import to js

>>> opt = Object.fromEntries(to js({'acceptAllDevices': True}))

>>> device = await navigator.bluetooth.requestDevice(opt)

>>> device.name

'Simone’s iPhone'

>>> I



Access native

& —> C & pyodide.org/en/stable/console.html

>>> from jS import document jQuery Terminal
>>> document.something new

>>> I



Access native

& > (C @& pyodide.org/en/stable/console.html

>>> from js import document jQuery Terminal i LD Console  Elements  Recor
. v .
>>> document.something new L © | top © | [Filter
- i AEYYT Yaali > document.something_new = 'hello!’
¢ 'hello!’

> |

>>>



Native libraries?

& > (C @& pyodide.org/en/stable/console.html

>>> from jS import document jQuery Terminal s L0 Console  Elements  Recot
3 v .
>>> document.something new L © | top © | [Filter
- B e ol § i > document.something_new = 'hello!’
< 'hello!'’

>

>>> document.something new

'hello!'
>>>



An in-memory filesystem

o000 fH pyodide.org/en/stable/consolc X + v
& —> C & pyodide.org/en/stable/console.html v O @ Incognito
Welcome to the Pyodide terminal emulator & jQuery Tetnimal

Python 3.11.3 (main, Sep 25 2023 20:45:01) on WebAssembly/Emscripten
Type "help", "copyright", "credits" or "license" for more information.
>>> from pathlib import Path

>>> Path('/wwwpy.txt').write text('This will go away after a refresh')
33

>>> Path('/wwwpy.txt').read text()
'"This will go away after a refresh'

>>> I




An in-memory filesystem

o000 fH pyodide.org/en/stable/consolc X + v
& —> C & pyodide.org/en/stable/console.html v O @ Incognito
Welcome to the Pyodide terminal emulator & jQuery Tetnimal

Python 3.11.3 (main, Sep 25 2023 20:45:01) on WebAssembly/Emscripten
Type "help", "copyright", "credits" or "license" for more information.
>>> from pathlib import Path

>>> Path('/wwwpy.txt').write text('This will go away after a refresh')
33

>>> Path('/wwwpy.txt').read text()

'"This will go away after a refresh'

>>> list(p.name for p in Path('/').iterdir())

['tmp', 'home', 'dev', 'proc', 'lib', 'wwwpy.txt']

>>>







WASM



What is WASM?

Assembly for the Web

Near-Native Speed

Language Agnostic: C, C++, Rust, etc.
Open Standard




What is WASM?

e Supported by Major Browsers
e Chrome, Firefox, Safari

e Consistent, Secure Execution across
Platforms







WWWpPY



What is wwwpy?

e Sends files to the browser
e Widget class

e Seamless communication with the server
(RPC)



What is wwwpy?

e Integrates server and browser
e Supports Flask, FastAPI, Tornado, etc.
e Automated tests of Python in the browser



Send Python to the browser

‘@ remote.py

from js import document
document.body.innerHTML = 'Hello World'



Send Python to the browser

‘@ remote.py

from js import document
document.body.innerHTML = 'Hello World'

$ python -m wwwpy.server



Send Python to the browser

$ python -m wwwpy.server
Starting embedded python web server on:

0.0.0.0:8000 X 4+ v + X

& > C A Notsecure| ... % 0O @Incognito(Z)

Hello World







wwwpy - Widget



What is a Widget?

e A simple class
e An html Ul fragment
e Enable quick access to html elements



What is a Widget?

class CalculatorWidget(Widget):

wwwpy starter v0.0.1

def ( )
super(). (_html)
j @nintegerA .inputA: HTMLInputElement = self
.inputB: HTMLInputElement =
g °nintegerB .inputResult: HTMLInputElement = self

def after_render( )2

.inputA.oninput = ._calculate
.inputB.oninput = ._calculate
Good to know!
W.hen.the sum is gr.eater than 42, the server async def _calculate( . )
will raise an exception. _ .
a = int( .inputA.value)
Just for fun! b = int( .inputB.value)

.inputResult.value = await rpc.add(a, b)




What is a Widget?

— wwwopy starter v0.0.1

Good to know!

When the sum is greater than 42, the server
will raise an exception.

Just for fun!

def _calculate( . )
int( .inputA.value)
int( .inputB.value)

.inputResult.value

await rpc.add(a, b)



RPC remote procedure call

— wwwopy starter v0.0.1

Good to know!

When the sum is greater than 42, the server
will raise an exception.

Just for fun!

from server import rpc

def _calculate( . )
int( .inputA.value)
int( .inputB.value)

.inputResult.value

await rpc.add(a, b)



RPC remote procedure call

O wwwpy-demo
> (63 common

> [eJ remote
v [e) server from server import rpc
@ _init__.py
& database.db
@ database.py async def _calculate( , event):
4 =Rt .inputA.value)
o1 database.sq| g
%ﬂ q b = int( .inputB.value)
‘e rpc.py .inputResult.value = await rpc.add(a, b)

async def add(a, b) -> int:
return a + b



RPC remote procedure call

wwwpy starter v0.0.1

v i
» tmp
» home
» dev ¢
» proc ¢
» lib ¥
v wwwpy_bundle
V¥ server ¢

rec.py
» remote ¢
» common
» wwwpy




RPC remote procedure call

from wwwpy.rpc import Proxy

\ A
. tmp from wwwpy.remote.fetch import async_fetch_str
» home
» dev ¥
s G rpc_url = '/wwwpy/rpc'
» lib 4 module_name = 'server.rpc'

¥ wwwpy_bundle

v ssroEr 4 proxy = Proxy(module_name, rpc_url, async_fetch_str)

rec.py <
» remote v

» common ,
. wwwpy 4 async def add(a, b) -> int:

return await proxy.dispatch("add", a, b)




