THE HISTORY OF RUST

Two Decades of Memory Safety, Performance, and Systems Innovation
2006 — Present ¢ Graydon Hoare ¢ Mozilla Research ¢ The Rust Foundation
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Ownership & Borrowing Zero-Cost Abstractions

Compile-time memory safety without a garbage
collector. Eliminates use-after-free, double-free,

and dangling pointers at build time. lean as handcrafted C/C++.

Iterators, closures, pattern matching, and generics
compile down to machine instructions as fast and

Fearless Concurrency

The type system enforces thread safety via Send
and Sync traits, preventing data races at compile
time across concurrent systems.

CHRONOLOGICAL MILESTONE TIMELINE (2006 — 2026)

P Genesis & Personal Project

Graydon Hoare at Mozilla

e Graydon Hoare starts Rust after repeated 21st-floor elevator outages in
Vancouver caused by software memory leaks.

® Goal: Create a pragmatic, compiled language combining C-level
performance with memory safety and without GC overhead.

m

IMPACT: Named after tough, resilient Rust fungi.

Bootstrapping & The Big Pivot

Self-Hosting & Dropping GC

® |n 2011, rustc successfully compiles itself in pure Rust, officially retiring the
legacy OCaml implementation.

e Radical redesign: Courageously eliminated garbage collection, green

threads (M:N), and complex typestates to achieve true zero-cost
abstractions.

o

IMPACT: The modern Borrow Checker & RAIl emerged.

Rust 1.0: Stability Guaranteed

"Stability Without Stagnation"
e Rust 1.0 launches with a historic backwards-compatibility pledge: existing
valid code will continue compiling on future releases.

* Introduced the strict 6-week release train (Stable, Beta, Nightly).
Production adoption begins at Dropbox, Cloudflare, and npm.

o

IMPACT: Turned experimental research into production infrastructure.

The Rust Foundation

Global Non-Profit Stewardship
e Established independent Rust Foundation co-founded by AWS, Google,
Microsoft, Mozilla, and Huawei to govern trademark and funding.

e Rust 2021 Edition released: refined closure captures, array Intolterator,
and upgraded Cargo dependency resolvers.

o

IMPACT: Long-term institutional independence secured.

Mozilla Sponsorship & Debut

The Servo Browser Engine

® Mozilla officially finances Rust to build Servo, an experimental parallel web
layout engine to prove safe browser concurrency.

® First publicly unveiled at Mozilla Summit 2010. Initial compiler was written
in OCaml before self-hosting rewrite.

IMPACT: Transitioned from side project to institutional priority.

Rl Cargo & Open Governance

RFCs & Crates.io Created

® Yehuda Katz and Carl Lerche design Cargo and crates.io, providing a
world-class package manager rarely seen in systems languages.

e Established the RFC (Request for Comments) process, introducing open,
transparent community-driven consensus governance.

IMPACT: Solved systems programming's build & packaging curse.

Rust 2018 Edition

Non-Lexical Lifetimes & Async

2018

® Pioneered the Edition mechanism, enabling non-breaking opt-in language
evolution across crates without ecosystem splits.

* Non-Lexical Lifetimes (NLL) makes borrow checker intuitive. Landed core
Future trait, paving way for async/await in 2019.

IMPACT: Major ergonomic leap; sparked modern async runtimes.

Linux Kernel & Standards

Tier-1 Modern Systems Standard
* Merged into Linux Kernel 6.1 as the first secondary language beside C in
30+ years; Android reports 0 memory safety bugs in new Rust code.

® US White House ONCD and CISA mandate memory-safe languages. Rust
2024 edition expands async traits and embedded support.

IMPACT: De facto standard for safety-critical global infrastructure.

GLOBAL ECOSYSTEM & INDUSTRY ADOPTION METRICS

STACK OVERFLOW
#1 Most Loved

8+ consecutive years as developer
favorite

CRATES.IO ECOSYSTEM
160,000+ Crates

Tens of billions of verified package
downloads
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Linux & Android

First non-C language in Linux kernel
history

TIER-1 OS KERNELS MEMORY SAFETY IMPACT

70% Bugs Cut

Major CVE reduction at Google &
Microsoft
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