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WebSockets vs Polling Evolution

• Polling: 1–2 s latency, many empty requests

• Long‑polling: reduced latency, still new handshake each poll

• WebSocket upgrade: persistent full‑duplex TCP stream

• Tens‑ms round‑trip, bidirectional frames remove extra cycles

• Supports low‑load real‑time apps (chat, games, collaboration)

In this slide we’ll see how moving from repetitive HTTP polling to a persistent WebSocket connection cut latency and ser
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Managing Latency, Reliability, Ordering

• TCP can deliver out‑of‑order frames

• Sequence numbers enable reorder & loss detection

• Ping/pong keep‑alive defines dead connection

• Back‑pressure signals to throttle data flow

• Idempotent messages + exponential back‑off for safe reconnection

Now let's look at how latency, reliability, and message ordering interact in long‑lived WebSocket connections.
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Secure Real‑Time Connections

• TLS (wss://) encrypts every frame

• Short‑lived JWT/OAuth tokens, auto‑rotate

• Per‑message authorization checks

• Rate limits & quotas per user/IP

• Anomaly detection triggers throttling

In this slide we'll outline the layered security measures that keep millions of WebSocket connections safe.
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Scaling Persistent WebSocket Connections

• Sticky sessions preserve connection affinity

• Hash‑based routing spreads load evenly

• L4 (HAProxy) vs L7 (NGINX) proxy strategies

• Externalize presence state to Redis or similar

• Monitor sockets‑per‑core, CPU, memory, I/O thresholds

Let's examine how load balancers, routing techniques, and external state management enable horizontal scaling of long‑li
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Mobile Network & Battery Constraints

• Cellular switches tear down TCP/WebSocket

• Exponential backoff reconnection strategy

• iOS suspends idle sockets (~5 min); Android Doze pauses after hours

• Native APIs grant keep‑alive flags, dynamic ping intervals

• Trade‑off: ping frequency vs. battery consumption

Next, we’ll look at how mobile network shifts, background execution limits, and battery considerations dictate reconnect
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Browser vs Native WebSockets

• Event‑driven browser API, limited low‑level control

• Native SDKs expose buffer, TLS pinning, keep‑alive options

• Binary handling: ArrayBuffer/Blob vs direct ByteBuffer/NSData

• Frame size caps: ~64 KB browsers vs megabyte limits native

• Hybrid strategy: prototype in browser, migrate critical paths natively

Now we'll compare browser WebSocket APIs to native SDKs, highlighting the trade‑offs that affect performance and reliabi
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Ergonomic Real‑Time Development

• Use high‑level libraries (socket.io, SignalR, Reconnect.js) for reconnection,
fallback, multiplexing

• Define strict message contracts (Protobuf, JSON Schema) for compile‑time
/ runtime validation

• Automated chaos  tests:  mock server,  packet  loss,  latency  spikes,  forced
disconnects

• Instrument  connections:  Prometheus  counters,  OpenTelemetry  spans  for
end‑to‑end latency

• Centralized  logging  (Elastic,  Loki)  to  correlate  client  reconnects  with
server handshakes

In this slide we’ll cover the essential tooling, testing strategies, and observability practices that turn fragile webso
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WebTransport, QUIC, and SSE Overview

• WebTransport  on  QUIC:  UDP,  low  latency,  built‑in  TLS,  multiplexed
streams

• Reliable vs. unreliable streams let apps balance speed and data loss

• SSE uses HTTP/2, passes firewalls, simple one‑way JSON push

• Hybrid  approach:  WebTransport/QUIC  for  high‑freq  data,  fallback  to
WebSocket, SSE for status

• Graceful degradation boosts experience and revenue

Let’s explore how WebTransport, QUIC, and Server‑Sent Events provide flexible, high‑performance alternatives to traditio
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Speed Drives Revenue

• Real‑time collaboration ↑ session length ~30%

• Instant push alerts ↑ conversion 15‑20%

• Live pricing ↑ AOV 10‑12%

• Streaming data ↑ engagement & ad impressions

• Ultra‑low latency games ↑ retention & in‑game spend

Let's explore how faster data delivery translates directly into higher user engagement and new monetization levers.
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Roadmap to Production Excellence

• MVP: raw WebSocket, short‑lived JWT, single‑instance on EC2/GKE

• Phase 2:  TLS  edge  termination,  rotating  tokens,  sticky‑session  load
balancing

• Phase 3:  Prometheus  metrics,  Elasticsearch  logs,  chaos‑monkey  failure
injection

• Phase 4:  SSE  fallback,  prototype  WebTransport  over  QUIC,  edge‑cloud
trials

• Action  flow:  launch  MVP  →  lock  security  →  add  telemetry  →  future‑proof
transports

Let's walk through the four‑phase roadmap that takes you from a minimal WebSocket MVP to a secure, observable, and futur


