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NHOOPMALLUOHHDbIX

ClickHouse + PostgreSQL + Python Cucrem

—

NMoaroTtoBKa oKpy>KeHus

e Windows

YctaHoBneH WSL2 (pekomeHpayeTcs) 1M ncnonb3yeTtca HaTUBHbIN Docker
Desktop

wsl --install

Docker Desktop ycTaHOBNEH 1 3anyLleH (MKOHKa B Tpee)
B HacTpowkax Docker BkntoueH WSL2 backend
Python yctaHoBneH (NpoBepuTk: python --version B cmd)

Git Bash nnn Windows Terminal (onuvoHanbHo, 4ns ya06cTBa)

A Linux (Ubuntu/Debian)

Docker yctaHoBneH

sudo apt update
sudo apt install docker.io docker-compose
sudo systemctl start docker

sudo usermod -aG docker $USER



Python 3.9+ yctaHOBNEH

python3 --version

sudo apt install python3-pip python3-venv

PostgreSQL knvneHT (onuyuoHanbHO)

sudo apt install postgresql-client

C’ macOS

Docker Desktop for Mac yctaHoBneH

AomawHsasa anpektopus paciapeHa B Docker (Settings — Resources — File
Sharing)

Python yctaHoBneH yepes brew: brew install python@3.11

YctaHoBKa ClickHouse (uepes Docker)

Co3paHue docker-compose.yml

Co3zaHa nanka npoekTa (Hanpumep, bigdata_course)

B nanke cosgaH ¢darin docker-compose.yml co cnegyoLmm cofepXXMMbIM:
version: '3.8'

services:
clickhouse:
image: clickhouse/clickhouse-server:latest
container_name: clickhouse_server
hostname: clickhouse
ports:
-"8123:8123"



- "9000:9000" # Native protocol (clickhouse-client)
volumes:
- ./clickhouse_data:/var/lib/clickhouse
- ./clickhouse_logs:/var/log/clickhouse-server
environment:
CLICKHOUSE DB: course_db
CLICKHOUSE_USER: course_user
CLICKHOUSE_PASSWORD: course_pass
ulimits:
nofile:
soft: 262144
hard: 262144

postgres:
image: postgres:15
container_name: postgres_server
environment:
POSTGRES DB: course_db
POSTGRES USER: course_user
POSTGRES_PASSWORD: course_pass
ports:
-"5432:5432"
volumes:
- ./postgres_data:/var/lib/postgresql/data

adminer:
image: adminer
container_name: adminer_ui
ports:
- "8080:8080"
depends_on:
- postgres

- clickhouse



3anycK KOHTeiHepoB
B TepmuHane nepeinTtun B nanky ¢ docker-compose.yml
BbinonHuTte: docker-compose up -d

MpoBepunTb, YTO KOHTENHEPLI 3anyLeHbl: docker ps
[lonxHbI 6bITb TPU KOHTeHepa: clickhouse_server, postgres_server, adminer_ui

Nposepka ClickHouse

[MoaknruYnTbLCS yepes KINEeHT: docker exec -it clickhouse_server clickhouse-client -user
course_user --password course_pass

BbINONHWTL TECTOBbIM 3aMpoc:

SHOW DATABASES;
SELECT version();

Bbintn: EXIT;

NpoBepka PostgreSQL

MoAKNHYNTLCA:

docker exec -it postgres_server psql -U course_user -d course_db



BbINOAHUTL:
\\
SELECT version();

Buiritn: \q

Mposepka Adminer (Be6-uHTepdeinc)

OTKpbITb 6pay3ep: http://localhost:8080

Ansa ClickHouse:

Cucrema: ClickHouse

Cepsep: clickhouse

Ima nonb3oBatens: course_user
Maponb: course_pass

ba3a gaHHbIX: course_db

Ana PostgreSQL:

Cncrema: PostgreSQL
CepBep: postgres

OcTanbHOE aHaNOrM4YHoO



YctaHoBKa Python n 6uébnuortex

Co3pgaHvie BUPTYa/IbHOI0O OKpPY>KeHus

B nanke MPOEKTa Co34aTb venv:

python -m venv venv
venv\Scripts\activate

python3 -m venv venv

source venv/bin/activate

YcTaHOBKA HEO6X0ANMbIX NAaKeToB
Co3paTtb darin requirements.txt:

clickhouse-driver==0.2.6
psycopg2-binary==2.9.9
pandas==2.1.4
prophet==1.1.5
sqglalchemy==2.0.23
python-dotenv==1.0.0
jupyter==1.0.0
matplotlib==3.8.2

seaborn==0.13.0

YCTaHOBUTD:

pip install -r requirements.txt



NpoBepka coegnHeHus s Python
Co3paTtb danin test_connection.py:

import os
from clickhouse_driver import Client
import psycopg?2

# ClickHouse

ch_client = Client(
host='localhost’,
port=9000,
user='course_user’,
password='course_pass',
database='course_db'

try:
result = ch_client.execute('SELECT 1 as test')
print(f” ClickHouse OK: {result}")

except Exception as e:
print(f" X ClickHouse error: {e}")

# PostgreSQL
try:
pg_conn = psycopg2.connect(
host='localhost’,
port=5432,
database='course db’,
user='course_user’,
password='course_pass'
)
cur = pg_conn.cursor()
cur.execute('SELECT 1 as test)
print(f" B4 PostgreSQL OK: {cur.fetchone()}")
cur.close()



pg_conn.close()
except Exception as e:

print(f" X PostgreSQL error: {e}")

3anycTuTb: python test_connection.py

[omKHbI yBUAETb ABa

Co3aaHVe TeCTOBbIX AAHHbIX

CospaHve Tabnuy
dain init_tables.py:

from clickhouse_driver import Client
import psycopg2

ch = Client(host="localhost', user='course_user', password='course_pass',
database='course _db")

mni

ch.execute(
CREATE TABLE IF NOT EXISTS sales (
sale_id UInt64,
product_id UInt64,
sale_date Date,
amount Float64,
quantity UInt32
) ENGINE = MergeTree()
ORDER BY (sale_date, product_id)
PARTITION BY toYYYYMM(sale_date)

")

pg_conn = psycopg2.connect(



host='localhost', database='course db’,
user='course_user', password='course_pass'

)

pg_conn.autocommit = True

pg_cur = pg_conn.cursor()

pg_cur.execute("

CREATE TABLE IF NOT EXISTS products (
product_id SERIAL PRIMARY KEY,
product_name VARCHAR(200),
category VARCHAR(100),
price DECIMAL(10,2)

)

")

pg_cur.close()
pg_conn.close()

print(" [ Tabanubl cozaaHb!")

3arpysKa TeCTOBbIX AaHHbIX

dainn load_sample_data.py:

from clickhouse_driver import Client
import psycopg2

import pandas as pd

from datetime import datetime, timedelta

pg_conn = psycopg2.connect(
host='localhost', database='course db’,
user='course_user', password='course_pass'
)

pg_cur = pg_conn.cursor()

products_data = [



(1, 'HoyTbyK', 'SnekTpoHuka', 50000),
(2, 'Mbiwb', 'SnekTpoHmka', 1500),

(3, '"KHura SQL', 'KHurwn', 1200),

(4, 'HaywiHukW', 'SnekTpoHunka', 3500),

for p in products_data:
pg_cur.execute('INSERT INTO products VALUES (%s,%s,%s,%s) ON CONFLICT DO
NOTHING', p)
pg_conn.commit()
pg_cur.close()
pg_conn.close()

# ClickHouse - npodaxcu
ch = Client(host="localhost', user='course_user', password='course_pass',
database='course_db")

# leHepayus 1000 mecmossix NPoOax
sales =[]
start_date = datetime(2024, 1, 1)
foriinrange(1, 1001):
sale_date = start_date + timedelta(days=i % 90)
sales.append({
'sale_id": i,
'product_id": (i % 4) + 1,
'sale_date': sale_date,
‘amount”: products_data[(i % 4)1[3] * ((1 % 5) + 1) * 0.5,
'‘quantity": (i % 10) + 1
})

ch.execute('INSERT INTO sales VALUES', sales)

print(f" 3arpyxeHo {len(sales)} 3anucei B ClickHouse")



NMpoBepKa NosHOro LukKna
3aI'IyCTI/ITb nocnieaoBaTe/lbHO:

python init_tables.py
python load_sample_data.py

MNpoBepunTb AaHHble B ClickHouse:

SELECT count(*) FROM sales;

SELECT sale_date, sum(amount) FROM sales GROUP BY sale_date ORDER BY
sale_date LIMIT 10;

MNpoBepuTb gaHHble B PostgreSQL:

SELECT * FROM products;

BbinonHnTb JOIN-3anpoc Yepes Python:

from clickhouse_driver import Client
import psycopg2

ch = Client(host="localhost', user='course_user', password='course_pass',
database='course_db")

ch_data = ch.execute(
SELECT product_id, sum(amount) as total_sales
FROM sales
GROUP BY product_id

")

print("Mpogaxu no ToBapam:", ch_data)



