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Web-cepBepbl U KIUEHTHI,
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Hukonan MapkoB



| Uenwuypoka. Yto BLI y3HaeTe:

Kak npoxoauT nrpa npecTtonosB mexay HTTP-knneHTamm

Kak BbIrmaauT knaccmuyeckas Beb-pa3paboTka Ha Python

Kak nuwyTcsa coBpeMeHHble aCUHXPOHHbIE MUKPOCEPBUCHI

[Tapa crnoB o0 Model & Feature Serving




| O cnukepe

3aHumatocb NpodeccnoHanbHon paspaboTkom
N NPoeKTUpoBaHMeM yxe bonblue 11 net

HaudnHan nporpammucTom Ha Python, cenvac
Principal Architect B komnaHuu Aligned Research
Group, a TakKe MeHTOp B KOMMNaHuu DrylLabs

B pa3sHoe Bpemsi paboTtan ¢ cetamu,
NpoTOKONaMn 1 pasnuyHbIMmn obnakamm (AWS,
GCP, Azure, OpenStack)

Hukonan Mncan npoekTbl Ha Python, a Takke Golang,

C/C++, Scala n Rust
MapkoB
Cenyac BbiCTpanBalo aHanuTn4eckKme

apXUTEKTYpbl 1 Data Governance B pa3HblX
KOMMaHUsaX




Camble nonynsipHble

KnueHTbl ana HTTP




| urlib

import urllib.parse
import urllib.request

# URL - ampec, HOOJIyJallpii IaHHEE
url = 'http://www.someserver.com/cgi-bin/register.cgi’
# OTnpabBiigeMble OaHHBIE

values = {'name' : 'Michael Foord’',

1.
2.
3.
4.
5.
6.
7.
8.

'"location' : 'Northampton',
'language' : 'Python' }

# KommpoBaHME IaHHEBIX

data = urllib.parse.urlencode (values)

# IAHHEIE IOJIXHBEI OBTE OarTaMi

data = data.encode ('utf-8")

req = urllib.request.Request (url, data)

with urllib.request.urlopen (req) as response:

the page = response.read() LokyMeHTauunsa no MoayIo



https://docs.python.org/3/library/urllib.request.html

| urlib

urllib.request — Extensible library for opening
URLs

Source code: Lib/urllib/request.py

The urllib.request module defines functions and classes which help in opening URLs (mostly HTTP) in a
complex world — basic and digest authentication, redirections, cookies and more.

See also: The Requests package is recommended for a higher-level HTTP client interface.

Availability: not Emscripten, not WASI.

This module does not work or is not available on WebAssembly platforms wasm32-emscripten and
wasm32-wasi. See WebAssembly platforms for more information.

The urllib.request module defines the following functions:

urllib.request.urlopen(url, data=None, [timeout, ]*, cafile=None, capath=None,
cadefault=False, context=None)
Open the URL url, which can be either a string or a Request object.




I Requests

import requests

# Search GitHub's repositories for requests

response - requests.get ( O6yyarka no Mogymo

'https://api.github.com/search/repositories’',
params={'qg': 'requeststlanguage:python'},

1.
2.
3.
4.
5.
6.
7.
8.

# Inspect some attributes of the "requests repository

json response = response.json()

repository = Json response['items'] [0]

print (f'Repository name: {repository["name"]}"')

print (f'Repository description: {repository["description"]}"')



https://realpython.com/python-requests/

| HTTPX

import httpx

# Search GitHub's repositories for httpx

response = httpx.get ( O6y4anka no MoayIo

'https://api.github.com/search/repositories’,
params={'qg': 'httpx+language:python'},

1.
2.
3.
4.
5.
6.
7.
8.

# Inspect some attributes of the first repository

json response = response.json()

repository = Json response['items'] [0]

print (f'Repository name: {repository["name"]}"')

print (f'Repository description: {repository["description"]}"')



https://www.python-httpx.org/quickstart/

| Vrpanpectonos

HTTPX HE xoauT no
peanpekTam
aBTOMaTUYECKU

KHTTPX noaaepxuBaeTt HTTP/2. B requests ero \
noaaep>kka 3aBda3aHa Ha naker urllib3,
B KOTOPOM €ro nokKa oTka3alJinCb 3aBO3UTb.
Takxke MOXXHO NCNosrb3oBaTb Takxke cyuwiecTByeTt aiohttp,
HM3K0yPOBHeBbIl7I pycurl, OH 6bICTpee, HO Ha Hero Mbl NOCMOTPUM
KcnomHee B MCMNOJ1b30OBaHNA j YyTb Mo3xXe

import asyncio

import httpx OcHoBHas duLuka
HTTPX —

async def main(): noaaepXxka
async with httpx.AsyncClient () as client: CUHXPOHHOTIO

response = await client.get ('https://www.example.com/") M aCUHXPOHHOro
print (response) NHTepdenca B
ogHowm bubnmoTeke

1.
2.
3.
4.
5.
6.
7.
8.
9.

asyncio.run(main())



https://urllib3.readthedocs.io/en/stable/
https://pypi.org/project/pycurl/
https://docs.aiohttp.org/en/stable/

N3 yero

COCTOSAT
cepBuUChHI




I REpresentational State Transfer

OdumumanbHon cneymukaymm, onmcbiBarowen REST, He CyLLECTBYET,
HO BMECTO HEee YaCcTO CCbIN1aloTCA Ha UCXOAHVIO JOKTOPCKYIO
aucceptaumnto Poss dunanura (Roy Fielding)

OpgHako, no utory
peanu3auus y Kaxxgoro
MOXeET ObITb CBOSA



https://www.ics.uci.edu/~fielding/pubs/dissertation/rest_arch_style.htm
https://www.ics.uci.edu/~fielding/pubs/dissertation/rest_arch_style.htm

I REpresentational State Transfer

[MpoTokon HTTP nogaepxunBaeT 6onbLLIOe KONMYECTBO METOAOB, AaXe HECMOTPS
Ha TO, YTO B Bebe B OCHOBHOM MCMOMb3YTCH TONbKO POST 1 GET

OTn MeToabl YCINOBHO NOXATCS Ha yNpaBrieHne 06 beKTaMu 1 KONSeKLMAMMU
3TnX 00bEKTOB, a URL sIBHO X naeHTUMLUNpyeT:

* /api/vl/animals/123/ <- KOHKPETHbIN OOBEKT «KNBOTHOE»
 /api/vl/animals/ <- KOnnekumsi 06 bEKTOB «KNBOTHOE»

YacTbIi BapmaHT NpUMEHEHUA MeTo40B: GET-4TeHne, POST-co3aaHue,
PUT-o0OHOBNeHne, DELETE-yganeHue

B noeane cepsep He AOMNXeH XpaHUTb HUKaKoe COCTOsIHUE (ceccuto),
a Bcs MHopmMauma ana obpaboTkn OoMmKHa nepeaaBaTbCs B 3anpoce



https://ru.wikipedia.org/wiki/HTTP#%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D1%8B

GraphQL

GraphQL 4acTo nbiTalTcA NPoAaTh, Kak «ydLnin REST», ofHaKo
NPUNOXeHUs

Ha o0bounx 3alripoCTo MOryT ObITb (*)YHKLIMOHa.ﬂbHO SKBUBaAJ1I€HTHbI.

GraphQlL — CI'IeLl,VI(bVIKaLI,VIFI HE apPXNUTEKTYPbI, a A3blKa 3anpocoB K 63KeH,£l,y.

I He noaxoauT:
"pets": [ GraphQL cnoXxHo noaaepXxuearb,
query GetPets { R — NO3TOMY HE CTOMUT €ro
pets { "petType": "Cat" ncnonb3oBaTthb A9 HeEGONbLUOro
APL.

name },

petType

"name": "Hank",
|lpetTypell: IlDOgll

} NopxoauT:
Ecnun Heobxoanmbl rpadbl 1
CNOXHble B3aMOCBS31 OObEKTOB.

]
}



https://blog.logrocket.com/graphql-vs-rest-api-why-you-shouldnt-use-graphql/

OpenAPI (Swagger)

openapi: 3.0.0

info:
title: Sample API
description : Sample description of a web service
version: 0.1.9

servers:

- url: http://api.example.com/vl

0 ~J oy U w N

description : Optional server description, e.g. Main
(production) server
paths:
/users :
get:
summary : Returns a list of users.
responses :
'200" : # status code
description : A JSON array of user names
content :
application/json :
schema :
type : array
items :

type : string

OpenAPI MOMOraetT HauT ooLKnNn
A3bIK MeXxAay (PpOHTEHOOM U
63KeHAO0M, NO3BONSAET
paspabartbiBaTb X NapansenbHo
N HE3aBUCUMO

(" CyLLecTBYIOT KaK UHCTPYMEHTbI
MO reHepaumm Koga Ha OCHOBE
CMeKu, Tak U BCTPOEHHas B

dopenMBOpPKM Noaaepxka
reHepaumm camom cneku no Kogy

\_ MPUIOXEHUS

~N

J



https://github.com/koxudaxi/fastapi-code-generator
https://github.com/koxudaxi/fastapi-code-generator
https://fastapi.tiangolo.com/ru/features/#_3
https://fastapi.tiangolo.com/ru/features/#_3

I Swagger Ul

[ FastAPI-Swagger Ul

&

C ® 127.001

Fast AP| =

default

/items/{item_id} Read item Get

/items/{item_id} saveitem Put

Parameters

Name

Request body "¢

Example Value | Schema

Responses

Code Description

S Successful Response

Try it out

Description

application/json v

Links

No links

Mo)xHO AenaTb TECTOBbIE 3aNpPOChl U
OEMOHCTPUPOBATL NOrMKy paboThl APl HAMPsIMYo
Yyepe3 Swagger Ul




I APl Gateway

OGN MexaHM3M aBTopU3aLMM Ans AOCTYNa cpasy Ko MHOMMM
cepBucam

YacTto API Gateway npeactaBnsieT cobol NpoKcu-cepeep,
NO3BONSAOLLNIA AONOMHUTENBHO HACTPOUTL GanaHCUPOBKY,
MapLUpyTU3aLMIO 1 AaXe pasHble LUTYKM YPOBHS NPUIIOXKEHUSA

WSQZ '_ﬂ Kong

Amazon API
Gateway



https://apim.docs.wso2.com/en/latest/deploy-and-publish/deploy-on-gateway/api-gateway/overview-of-the-api-gateway/
https://konghq.com/products/kong-gateway
https://aws.amazon.com/api-gateway/

[MlonynapHbIe

cbpenMBOPKN
Aansa Python




| wsal

EcTb BeO-cepBepa (Apache, Nginx), a ecTb CTaHAapPTh!
B3aMMOOENCTBUA MeXAY HAMU U MPUNOXEHNAMUN HA KOHKPETHbIX
A3blKax nporpaMmmMnpoBaHna

WSGI nosBumncs, kak NnoToMoK CGl cneuuanbHO ana Python,
N noaaepxnmBaeTcs MHOrMMK NONynApHbIMU hpenMBopKamMu,
Hanpumep, Django 1 Flask’om

[Ona rmbkocTn HacTPonKK MacluTabnpoBaHns 06bIYHO
MCNOSb3YeTCs NPOMEXYTOUHbIM WSGI-cepBep, peannayoLmin

OonoriHnTesribHbie BO3MOXXHOCTHW MO MaCLLITa6I/IDOBaHI/|}0
Gunicorn



https://ru.wikipedia.org/wiki/WSGI
https://ru.wikipedia.org/wiki/CGI
https://www.djangoproject.com/
https://flask.palletsprojects.com/
https://github.com/jonashaag/bjoern
https://uwsgi-docs.readthedocs.io/en/latest/
https://gunicorn.org/

manage.py
mysite
asgi.py
__init__.py
__pycache__
__init__.cpython-310.pyc
settings.cpython-310.pyc
settings.py
urls.py

wsgi.py

PaspabaTtbiBancs, kak hpeMMBOpPK

ANA KOHTEeHTHbIX Be6-canToB, a He
ansa APl

admin.py
apps.py
__init__.py
migrations

L __init__.py
models.py
tests.py

views.py




I Django

NmeeT agmuHKy, yoobHble cpeacTaa
anga pabotbl ¢ B, reHepaTop dhopm u
LabnoHmsaTtop HTML

[Mo3BonsieT yaobHO Nnepencnonb3oBaThb
OOHW N T€ € KOMIMOHEHTbI B Pa3HbIX
BGakeHOax Ha TOM e penMBOpPKE

Jlerko HanTu nogen Ha nogaepxKy

He nogaepxuBaet REST n3 KOpobku n
TpebyeT AONONMHUTENBHLIN MOAYIb
django-rest-framework (GraphQl)

BcTpoeHHbIn ORM Nfioxo nogxoauT ans
paboTbl ¢ aHanuTndecknmn b

Pasgytasa kogoBas 6a3a
1N N30bITOYHOCTb



https://www.django-rest-framework.org/
https://docs.graphene-python.org/projects/django/en/latest/

Flask

from flask import Flask
app Flask(_ name )

app.route ("/")
def hello world():
return "<p>Hello, World!</p>"

) meow-nofer@pikachu X flask --app test run
* Serving Flask app 'test'
* Debug mode: off

* Running on http://127.0.0.1:5000
Press CTRL+C to quit
127.0.0.1 - - [29/Apr/20823 17:11:17] "GET / HTTP/1.1" 200 -

Flask He UMeeT BCTPOEHHbIX CpeacTB ans paboTkl ¢

meow-nofer@pikachu 228 curl http://127.0.8.1:50008/ E 5
o>Hello, World!</p> [l, HO YalLe Bcero K Hemy B napy 6epyT
SQlLAIchemy



https://www.sqlalchemy.org/

| OtnoxeHHble 3agaHusa — Celery

[Mpu paboTte ¢ gaHHbIMM abCOMNOTHO HOPMAaribHO UMETb

gonrovrpatowme npouecchbl Ana nx obpaboTkn Ha bakeHae CELERY

B noeanbHOM Mupe OHM He OOMKHbI MeLllaTb paboTe camoro API

Tacku AomkHbl ObITb NEPCUCTEHTHBIMU — HE nc4Ye3aThb NpU NageHun
NPUMNOXEHUS NN Jaxe TeKyLLero cepeepa



https://docs.celeryq.dev/en/stable/

| OtnoxeHHble 3agaHusa — Celery

~S celery -A tasks worker --loglevel=INFO

from celery import Celery . from tasks import add
result = add.delay (4, 4)
app - Celery ( . print (result.ready()) # True/False
'tasks', Ce
backend="'redis://localhost' , . print (result.get()) # 8
broker="pyamgp://guest@localhost//"'

1.
2.
3.
4.
5.
6.
7.
8.
9.

fapp. task
def add(x, vy):

return x + y

o
~ o




| Hauro o6paTuth BHUMaHKe

Django - NPOCT, NoAXoauT Anga ctapTa
Flask - crnoxHee, HO 6onbLue rmMdKocTn

Celery - noaxoauT ANA peanusaunmn OTNOXEHHbIX 3a4aHuI




CoBpeMeHHble

ACUHXPOHHbIE
MUKpPOCEepPBUCHI




| Yro rakoe mukpocepsuc?

CepBUC, KOTOPLIN MEET BHELLHUI APl 1 peLuaeT OaHYy
KOHKPETHYIO HE3aBUCUMYIO HEBOIMbLLYIO 3a4ady, HacTo CO
CBOEW NMMYHOWN, HE3aBUCUMOWN Da30omn AaHHbIX

Hanpumep, Tenerpam-6oT

OCHOBHOW UCTOYHUK

ot Kpuca
PuyapacoHa



https://pastebin.com/p37Xf6jC
https://microservices.io/
https://microservices.io/
https://microservices.io/

| Kpoynep ans onpoca URL'oB

REST API
Tackn? O4vepenb? Bopkepbl?

Celery? Redis?

DOOMED




| Kpoynep ans onpoca URL'oB

~S pip install aiohttp uvloop cchardet aiodns

import asyncio
import uvloop
from aiohttp import web

asyncio.set event loop policy @vloop.EventLoopPolicy())
app = web.Application ()

1.
2.
3.
4.
5.
6.
7.
8.
9.

i
o

web.run app (app, host=host, port-port)

=
=

Asyncio nogaepXxuvuBaeT HecTaHOapTHbIe MMneMeHTauun event loop’a




| Onepaunu v ananoiHTL

def run service (host, port):
app.router.add post('/submit', submit)
app.router.add get('/tasks', tasks)
app.router.add get('/tasks/{task id}', task status)
app.router.add delete('/tasks/{task id}', task delete)
web.run app (app, host-host, port-port)

if name == " main ":
run service("0.0.0.0", 7777)

1.
2.
3.
4.
5.
6.
7.
8.
9.
0.

l_\




| Mo6anuHbin peectp 3apgau

app[ TASKS'] = {}

KoHe4YHO, 3TO YNTEPCTBO, HO Tak TOXE
paboTtaer

async def tasks (request):
return web.json response ({
k: {
"status": v(["status"],
"result": v.get("result", {})
} for k, v in request.app['TASKS'].items ()
})




| Mogent gaHHbIX - Task
{

"status": "running",
"workers": [],
"result": {

"https://example.com": {
"timestamp": int(time.time()),
"errors": {

"http": 404
}
}

ttps://another-example.io": {
"timestamp": int(time.time()),
"errors": {
"http": "SSL_ERROR"
}
}




| Orcnexusanue nporpecca

async def task status(request):

task id = request.match info.get ('task id")

if not task id or task id not in request.app['TASKS']:

return web.Response (status=404)

task = app['TASKS'].get (task id)

return web.json response ({
"status": task.get("status"),
"result": task.get ("result", {})

1.
2.
3.
4.
5.
6.
7.
8.
9.
0.
1.

1
1

async def task delete(request):
task id = request.match info.get ('task id")

if not task id or task id not in request.app['TASKS']:

return web.Response (status=404)

del app['TASKS'] [task id]

return web.Response (status=204)

O J o Uk w DN




Co3paHue 1 3anyckK Tacka

async def submit (request) :
data await request. json{()
urls count len (data["urls"])

task id str (uuid.uuid4 ())
request. app[ 'TASKS'] [task id]

"status" : "running"

O J o U Ww N

"workers" : []
"result": {}
}
logger. info(
"Task '"{0}' created: {1} URLs received"
task id
urls count

asyncio. ensure future(
worker (task id, data["urls"])

return web.json response ({ "task id":

£ He Mory oIHO3Ha4YHO PEKOMEH0BATh
CEepBWChbI, HanMcaHHble NoA0OHbIM
obpa3som, ANns npogakileHa (Kak MUHUMYM
nyylle Ucrnonb3oBaTh BHELHero 6pokepa
1 Swagger). OQHaKko Mos Lienb — nokasaTtb
BbIFOAHbIE OTNNYMSA aCUHXPOHHOTO
noaxoaa nepes CUHXPOHHbLIM




| rastapi

from fastapi import FastAPI, APIRouter
from pydantic import BaseModel

app FastAPI ()
router APIRouter (prefix="/api/v1l")

class Greeting (BaseModel) :
message: str

1.
2.
3.
4.
5.
6.
7.
8.
9.

e e
N PO

router.get ("/greeting", response model =Greeting) ~S uvicorn test:app
async def root () :

=
w

return Greeting (message="Hello, World!")

o
o U1

app.include_ router ( router)

meow-nofer
{"message": "Hello, World'”}E



https://asgi.readthedocs.io/en/latest/

Model & Feature Serving




I Model Serving

MLFlow Serving

TorchServe

Tensorflow Serving

NVIDIA Triton

BentoML

Kaxxablh opeiMBOpK nsobpetaet
CBOM cnocob cepBUTbL MogeNu

-

\_

S

~N

CORE

(" )

QIBENTOML

J

- J



https://github.com/kserve/kserve
https://www.seldon.io/solutions/open-source-projects/core
https://github.com/bentoml/Yatai
https://towardsdatascience.com/mlflow-model-serving-bcd936d59052
https://pytorch.org/serve/
https://www.tensorflow.org/tfx/guide/serving
https://developer.nvidia.com/nvidia-triton-inference-server
https://www.bentoml.com/

I ChatOps

INFRASTRUCTURE



https://hubot.github.com/
https://github.com/opsdroid/opsdroid
https://errbot.readthedocs.io/en/latest/

I Feature Store

Mogaenu malMHHOro oby4yeHns ncnonb3yT Habopbl NPU3HAKOB B ABYX
npoueccax:

* OB6y4eHne

* WHdepeHc

OTO MOXET NMPONCXoONTb KaK npun nccrieqoBaHnn, Tak 1 B npogakieHe

Korga u dound, 1 mogeneit MHOro — npoLecc nonyyeHus BbIGOPOK Mo
KOHKPETHBIM don4aM MMEET CMbICI aBTOMaTU3MPOBATbL U pernaMmeHTUpoBaTh

(G FEAST a3TON



https://feast.dev/
https://www.tecton.ai/

| Vroru. O yem norosopunu:

Kakne ecTb camble nonynsipHble HTTP-KNMeHTbI Ans Python
M YEM OHU OTNNYaoTCH

Kakne ppenmBopKkM NCNOMb3YyHOTCS B KNaccuyeckon Beb-paspaboTke

TpeboBaHusA K cOBpeMEHHbIM BED-cepBMcam

Kak MOXXHO nnucaTb COBPEMEHHbIE aCUHXPOHHbIE
MUKPOCEPBUCHI

UTto Takoe Model & Feature Serving




Cnacubo

3a BHUMaHue!




