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WebSocket History

From repeated HTTP requests to one persistent full-duplex connection

Problem
Browsers needed fast server-to-client updates without repeatedly opening new HTTP requests.

1990s 2005 2008 201Mm Today
Classic HTTP AJAX polling WebSocket idea RFC 6455 Chat, games,
request/response near-real-time web HTMLS discussions standard protocol dashboards, loT
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HTTP Upgrade to WebSocket

The connection starts as HTTP, then switches protocols after the handshake.

1. HTTP GET + Upgrade: websocket

Browser 2.101 Switching Protocols FastAPI Server

JavaScript WebSocket /ws/{room}/{user}

----------------.>

3. Full-duplex frames over the same TCP connection
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WebSocket in the OSI Model

WebSocket is used by applications, while TCP/IP carries bytes through the network.

Layer 7 - Application HTTP upgrade, then WebSocket frames
Layer 6 - Presentation Text, JSSON, UTF-8

Layer 5 - Session Long-lived logical conversation

Layer 3 - Network IP routing between hosts

Layers 2-1- Link / Physical Ethernet, Wi-Fi, signals
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Project Architecture

Each browser keeps one WebSocket connection. The server broadcasts only inside the selected room.

Client A

Browser tab

ClientB

Browser tab

send / receive

FastAPI

WebSocket endpoint

/ws/{room}/{user}

./ws/{room_id}/{c

8j9 2 5)lozo

Room manager

Room: general
A, B,C..

Room: class
D, E...
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Pros and Cons

WebSocket is powerful for real-time systems, with some server and network tradeoffs.

Pros Cons

® Low latency updates @® Long-lived connections use memory
® Full-duplex communication @ Scaling needs shared state

@® Less HTTP overhead @® More connection failure cases

@ Great for chat and dashboards ® Not ideal for simple CRUD pages
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