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cargo check cargo build

cargo check

cargo debug

cargo watch

cargo check

cargo watch -c

Remove Unused Dependencies

cargo install cargo-machete �� cargo machete

Analyzing dependencies of crates in this directory���

cargo-machete found the following unused dependencies in <project��

crate1 �� <project>/Cargo.toml:

clap

crate2 �� <project>/crate2/Cargo.toml:

anyhow

https://github.com/passcod/cargo-watch
https://github.com/passcod/cargo-watch
https://github.com/passcod/cargo-watch


Update Dependencies

cargo update

cargo outdated -wR

cargo tree --duplicate

cargo audit

Find the slow crate in your codebase

async-once-cell

dirs

log

tracing

url

cargo build ��timings
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▪ 

▪ 

▪ 

Profile Compile Times

cargo --timings

cargo rustc -- -Zself-profile
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cargo-llvm-lines

Replace Heavy Dependencies

$ cargo llvm-lines | head -20

  Lines        Copies         Function name

  -----        ------         -------------

  30737 (100%)   1107 (100%)  (TOTAL)

   1395 (4.5%)     83 (7.5%)  core��ptr��drop_in_place

    760 (2.5%)      2 (0.2%)  alloc��slice��merge_sort

    734 (2.4%)      2 (0.2%)  alloc��raw_vec��RawVec<T,A>��reserve_internal

    666 (2.2%)      1 (0.1%)  cargo_llvm_lines��count_lines

    490 (1.6%)      1 (0.1%)  <std��process��Command as cargo_llvm_lines��PipeTo>��pipe_to

    476 (1.5%)      6 (0.5%)  core��result��Result<T,E>��map

    440 (1.4%)      1 (0.1%)  cargo_llvm_lines��read_llvm_ir

    422 (1.4%)      2 (0.2%)  alloc��slice��merge

    399 (1.3%)      4 (0.4%)  alloc��vec��Vec<T>��extend_desugared

    388 (1.3%)      2 (0.2%)  alloc��slice��insert_head

    366 (1.2%)      5 (0.5%)  core��option��Option<T>��map

    304 (1.0%)      6 (0.5%)  alloc��alloc��box_free

    296 (1.0%)      4 (0.4%)  core��result��Result<T,E>��map_err

    295 (1.0%)      1 (0.1%)  cargo_llvm_lines��wrap_args

    291 (0.9%)      1 (0.1%)  core��char��methods��<impl char>��encode_utf8

    286 (0.9%)      1 (0.1%)  cargo_llvm_lines��run_cargo_rustc

    284 (0.9%)      4 (0.4%)  core��option��Option<T>��ok_or_else

https://github.com/dtolnay/cargo-llvm-lines
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https://github.com/dtolnay/cargo-llvm-lines


cargo tree

cargo-bloat --time

serde miniserde, nanoserde

reqwest ureq

clap lexopt

Split Big Crates Into Smaller Ones Using Workspaces

Disable Unused Features Of Crate Dependencies

cargo-features-manager

cargo install cargo-features-manager

cargo features prune
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tokio

bindgen clap

cargo add

Cargo.lock

Add Features For Expensive Code

[features]

# Basic feature for default functionality

default = []

# Optional feature for JSON support

json = ["serde_json"]

# Another optional feature for more expensive or complex code
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serde

derive

Tokio reqwest

json

Cargo.toml complex_feature

Cache Dependencies With sccache

Cranelift: The Alternative Rust Compiler

rustc

CG_CLIF

rustc

complex_feature = ["some-expensive-crate"]
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Switch To A Faster Linker
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link

lld Linux/macOS Yes Drop-in replacement for system linkers

mold Linux Yes Optimized for Linux

zld macOS No (deprecated) Drop-in replacement for Appleʼs ld  linker

macOS Only: Faster Incremental Debug Builds

Cargo.toml

cargo clean

cargo +nightly rustc ��bin <your_binary_name> �� -Z time-passes

���

time:   0.000   llvm_dump_timing_file

time:   0.001   serialize_work_products

time:   0.002   incr_comp_finalize_session_directory

time:   0.004   link_binary_check_files_are_writeable

time:   0.614   run_linker

time:   0.000   link_binary_remove_temps

time:   0.620   link_binary

time:   0.622   link_crate

time:   0.757   link

time:   3.836   total

    Finished dev [unoptimized + debuginfo] target(s) in 42.75s

[profile.dev]

split-debuginfo = "unpacked"
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macOS Only: Exclude Rust Compilations From Gatekeeper

sudo spctl developer-mode enable-terminal

Developer Tools



Windows Only: Set Up Dev Drive For Rust

▪ CARGO_HOME

▪ 

▪ target
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Tweak Codegen Options And Compiler Flags

Avoid Procedural Macro Crates

Cargo.toml

[profile.dev.build-override]

opt-level = 3
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Conditional Compilation for Procedural Macros

serde
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cfg cfg_attr derive

Cargo.toml

serde

[package]

name = "shared"

version = "0.1.0"

edition = "2021"

[dependencies]

serde = { version = "1.0", optional = true }

�cfg(feature = "serde")]

use serde��{Serialize, Deserialize};

�cfg_attr(feature = "serde", derive(Serialize, Deserialize))]

pub struct MySharedStruct {

�� Your struct fields

}

[package]

name = "other"

version = "0.1.0"



MySharedStruct

Generics: Use an Inner Non-Generic Function

read_to_string

Improve Workspace Build Times with cargo-hakari

edition = "2021"

[dependencies]

shared = { path = "��/shared", features = ["serde"] }

pub fn read_to_string<P: AsRef<Path��(path: P) �� io��Result<String> {

fn inner(path: &Path) �� io��Result<String> {

let mut file = File��open(path)?;

let size = file.metadata().map(|m| m.len() as usize).ok();

let mut string = String��with_capacity(size.unwrap_or(0));

io��default_read_to_string(&mut file, &mut string, size)?;

Ok(string)

}

inner(path.as_ref())

}

https://github.com/rust-lang/rust/blob/ae612bedcbfc7098d1711eb35bc7ca994eb17a4c/library/std/src/fs.rs#L295-L304
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cargo-hakari

Speeding up incremental Rust compilation with dylibs

polars

.so .dylib .dll

polars

Switch To The New Parallel Compiler Frontend

-Z threads=8

# Install the tool

cargo install cargo-add-dynamic

# Add a dynamic library to your project

cargo add-dynamic polars ��features csv-file,lazy,list,describe,rows,fmt,strings,temporal

[lib]

crate-type = ["dylib"]

https://docs.rs/cargo-hakari/latest/cargo_hakari/about/index.html
https://docs.rs/cargo-hakari/latest/cargo_hakari/about/index.html
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-Z

threads=8 ~/.cargo/config.toml

cargo

~/.bashrc ~/.zshrc

-Z threads=8

RUSTFLAGS="-Z threads=8" cargo +nightly build

[build]

rustflags = ["-Z", "threads=8"]

alias cargo="RUSTFLAGS='-Z threads=8' cargo +nightly"

https://blog.rust-lang.org/2023/11/09/parallel-rustc.html
https://blog.rust-lang.org/2023/11/09/parallel-rustc.html


Use A Scratch Disk For Faster Builds

tmpfs

ext4

https://blog.rust-lang.org/2023/11/09/parallel-rustc.html
https://blog.rust-lang.org/2023/11/09/parallel-rustc.html


Invest In Better Hardware

M-series

Deno 6m11s 11m15s

MeiliSearch 1m28s 3m36s

bat 43s 1m23s

hyperfine 23s 42s

ripgrep 16s 37s

-o noauto_da_alloc,data=writeback,lazytime,journal_async_commit,commit=999,nobarrier

https://www.reddit.com/r/rust/comments/1ddgatd/compile_rust_faster_some_tricks/l85gzy8/
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https://twitter.com/rikarends/status/1328598935380910082
https://www.reddit.com/r/rust/comments/qgi421/doing_m1_macbook_pro_m1_max_64gb_compile/
https://www.reddit.com/r/rust/comments/qgi421/doing_m1_macbook_pro_m1_max_64gb_compile/
https://github.com/denoland
https://github.com/denoland
https://github.com/meilisearch/MeiliSearch
https://github.com/meilisearch/MeiliSearch
https://github.com/sharkdp/bat
https://github.com/sharkdp/bat
https://github.com/sharkdp/hyperfine
https://github.com/sharkdp/hyperfine
https://github.com/BurntSushi/ripgrep
https://github.com/BurntSushi/ripgrep


Compile in the Cloud

https://gitpod.io/#

.gitpod.yml

Cache All Crates Locally
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Test Execution

Use Cargo Nextest Instead of cargo test

cargo

cargo nextest

cargo test

crucible cb228c2b 483 5.14 1.52 3.38

guppy 2cc51b41 271 6.42 2.80 2.29

mdBook 0079184c 199 3.85 1.66 2.31

meilisearch bfb1f927 721 57.04 28.99 1.96

omicron e7949cd1 619 444.08 202.50 2.19

penumbra 4ecd94cc 144 125.38 90.96 1.37

reqwest 3459b894 113 5.57 2.26 2.48

ring 450ada28 179 13.12 9.40 1.39

tokio 1f50c571 1138 24.27 11.60 2.09

Combine All Integration Tests Into A Single Binary

git clone https:��github.com/the-lean-crate/criner

cd criner

cargo run ��release �� mine

cargo install cargo-nextest

cargo nextest run

https://github.com/the-lean-crate/criner
https://github.com/the-lean-crate/criner
https://nexte.st/
https://nexte.st/
https://nexte.st/
https://nexte.st/book/benchmarks.html
https://nexte.st/book/benchmarks.html


tests

ld

main.rs mod

pub

Put slow tests behind an environment variable

CI Builds

�test]

fn completion_works_with_real_standard_library() {

if std��env��var("RUN_SLOW_TESTS").is_err() {

return;

}

���

}

https://doc.rust-lang.org/rust-by-example/testing/integration_testing.html
https://doc.rust-lang.org/rust-by-example/testing/integration_testing.html
https://stackoverflow.com/questions/5142753/can-gcc-use-multiple-cores-when-linking
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Use A Cache For Your Dependencies

Split Up Compile And Test Steps

jobs:

test:

runs-on: ubuntu-latest

steps:

- uses: actions/checkout@v4

- uses: dtolnay/rust-toolchain@stable

- uses: Swatinem/rust-cache@v2

- run: cargo test ��all

- name: Compile

run: cargo test ��no-run ��locked

- name: Test

run: cargo test �� ��nocapture ��quiet

https://corrode.dev/blog/tips-for-faster-ci-builds/
https://corrode.dev/blog/tips-for-faster-ci-builds/
https://github.com/Swatinem/rust-cache
https://github.com/Swatinem/rust-cache


Disable Incremental Compilation In CI

Turn Off Debuginfo

debug=0 strip="debuginfo"

▪ 

▪ debug=0

▪ 

split-debuginfo="unpacked"

./target

Deny Warnings Through An Environment Variable

#![deny(warnings)]

env:

CARGO_INCREMENTAL: 0

[profile.dev]

debug = 0

strip = "debuginfo"

https://github.com/rust-analyzer/rust-analyzer/blob/25368d24308d6a94ffe8b99f0122bcf5a2175322/.github/workflows/ci.yaml#L11
https://github.com/rust-analyzer/rust-analyzer/blob/25368d24308d6a94ffe8b99f0122bcf5a2175322/.github/workflows/ci.yaml#L11
https://github.com/rust-analyzer/rust-analyzer/blob/48f84a7b60bcbd7ec5fa6434d92d9e7a8eb9731b/Cargo.toml#L6-L10
https://github.com/rust-analyzer/rust-analyzer/blob/48f84a7b60bcbd7ec5fa6434d92d9e7a8eb9731b/Cargo.toml#L6-L10


-D warnings RUSTFLAGS

Switch To A Faster Github Actions Runner

env:

RUSTFLAGS: -D warnings

- runs-on: ubuntu-latest

+ runs-on: ubicloud

https://github.com/rust-analyzer/rust-analyzer/blob/3dae94bf2b3e496adb049da589c7efef272a39b8/.github/workflows/ci.yaml#L15
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Faster Docker Builds

Use cargo-chef To Speed Up Docker Builds

cargo-

chef

cargo-chef

Dockerfile

# Step 1: Compute a recipe file

FROM rust as planner

WORKDIR app

RUN cargo install cargo-chef

COPY . .

RUN cargo chef prepare ��recipe-path recipe.json

# Step 2: Cache project dependencies

FROM rust as cacher

WORKDIR app

RUN cargo install cargo-chef

COPY ��from=planner /app/recipe.json recipe.json

RUN cargo chef cook ��release ��recipe-path recipe.json

# Step 3: Build the binary

FROM rust as builder

WORKDIR app

COPY . .

# Copy over the cached dependencies from above

COPY ��from=cacher /app/target target

COPY ��from=cacher /usr/local/cargo /usr/local/cargo

https://www.lpalmieri.com/posts/fast-rust-docker-builds/
https://www.lpalmieri.com/posts/fast-rust-docker-builds/
https://www.lpalmieri.com/posts/fast-rust-docker-builds/
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cargo-chef

Consider Earthly For Better Build Caching

lib/rust

Earthfile

RUN cargo build ��release ��bin app

# Step 4:

# Create a tiny output image.

# It only contains our final binary.

FROM rust as runtime

WORKDIR app

COPY ��from=builder /app/target/release/app /usr/local/bin

ENTRYPOINT ["/usr/local/bin/app"]

IMPORT github.com/earthly/lib/rust

https://github.com/LukeMathWalker/cargo-chef
https://github.com/LukeMathWalker/cargo-chef
https://github.com/LukeMathWalker/cargo-chef
https://earthly.dev/rust
https://earthly.dev/rust
https://docs.earthly.dev/docs/earthfile
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https://docs.earthly.dev/docs/earthfile


IDE-Specific Optimizations

Slow Debug Sessions In Visual Studio Code

Close Unrelated Projects

Fix Rust Analyzer Cache Invalidation

serde

target/rust-analyzer

{

"rust-analyzer.cargo.targetDir": true

}

https://earthly.dev/rust
https://earthly.dev/rust
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target/ cargo run

Summary

before: 34.98s user 2.02s system 122% cpu 30.176 total

after:   2.62s user 0.60s system 84% cpu 3.803 total
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Additional Resources

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

Idiomatic Rust content. Straight to your

inbox.
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