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PREFACE

N Mark Russinovich &
3 @markrussinovich

Speaking of languages, it's time to halt starting any
new projects in C/C++ and use Rust for those
scenarios where a non-GC language is required. For
the sake of security and reliability. the industry should
declare those languages as deprecated.

Cloudflare Ditches Nginx For In-House, Rust-Written Pingora

Written by Michael Larabel in Linux Networking on 15 September 2022 at 02:56 PM EDT. 99 Comments

Cloudflare has long relied upon Nginx as part of its HTTP proxy stack but now has replaced it with their in-house, Rust-written
Pingora software that is said to be serving over one trillion requests per day and delivering better performance while only using
about a third of the CPU and memory resources.

Cloudflare has "outgrown" Nginx and ended up creating their own HTTP proxy stack. Cloudflare found that Nginx's worker
process architecture was hitting drawbacks, particularly around CPU resources. Nginx also proved to be difficult to extend to
their needs.

Cloudflare engineers have been developing Pingora from scratch as an in—house solution. The Rust programming language was chosen for its

memory safety while still delivering C-like performance. Cloudflare also implemented their own HTTP library for Rust in order to suit all of their
different needs. Pingora employs a multi-threaded architecture rather than multi-process.
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Cloudflare Pingora diagram.

As for the performance benefits with Pingora:

In production, Pingora consumes about 70% less CPU and 67% less memory compared to our old service with the same traffic load.

% Elon Musk &
M= @eclonmusk

Replying to @jack and @gdb

I’m a fan of Rust. Clearly scales well, given that
Discord uses it.

For max performance, however, nothing beats tight C
with a customized compiler on specialized hardware.
Important for max frame rate on vehicle inference
computer.

WHY GENERAL CATALYST INVESTED IN NEON

July 27, 2022 e BY QUENTIN CLARK

General Catalyst is excited to be working with Nikita Shamgunov, Heikki Linnakangas, Stas Kelvich,

and the whole team at Neon. Once every so many years, foundational technology changes create
opportunity in the database industry to build a transformational product and important company.

Neon is doing this by building on the cloud’s separation of storage and compute power, and applying
it to OLTP databases to offer a serverless Postgres that we believe has the potential to scale and
perform like nothing before it.
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Rust in 2022

Programming, scripting, and markup languages

Rust is on its seventh year as the most loved |3] o Y I t S f d
they want to continue using it. » () as 9 a e a n
Rust also ties with Python as the most wanted

close second.

Loved vs. Dreaded
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Rust 2024

Rust 2024...the year of everywhere?

Sep 22, 2022

I've been thinking about what “Rust 2024” will look like lately. | don’t really mean the edition itself — but more like, what will Rust feel like after we've
finished up the next few years of work? | think the answer is that Rust 2024 is going to be the year of “everywhere”. Let me explain what | mean. Up until
now, Rust has had a lot of nice features, but they only work sometimes. By the time 2024 rolls around, they’re going to work everywhere that you want to
use them, and | think that’s going to make a big difference in how Rust feels.
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. N source secs mem cpu load
— 2Bk eI
Rust 0.77 147,384  55% 59% 55% 91%
2. FERERIZIR Go 3.85 324200 27%19% 20% 1%
‘sz oo . 0.8 152,172  52% 99% 48% 53¢
—— RIS C gee ’ 10 997 4876 537
C clang 3.12 103,044 100% 0% 1% 0%
== ]
3. FRAHIR Cbh g 1.1 203,924  63% 77% 71% 100%
- /ﬁﬁ@{f"}ﬁj Benchmark Game: regex-redux
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https://benchmarksgame-team.pages.debian.net/benchmarksgame/fastest/rust-go.html

AEE-RERE

1. ERrE1N

2. Eap[FHA

— SFEETTIA

error[E0382]: borrow of moved value: “sl°
src/bin/client.rs:27:27

let s1 = String::from("hello");

let s2 = s1;

println!("{}, world", s1);

: *x* does not live long enough

src/bin/client.rs:27:13

r = &x;

}

println!("r: {}", r);

not live lon

€ CloudWeGo



ISEHE-HEZE Link: The Rustonomicon

Send: £ Send BIERBIR] LAEZ 28352 T

Sync: SCHR Sync F9sSBn] L EZ &z =5 | H 1 pub unsafe auto trait Send {}
2
3 pub unsafe auto trait Sync {}

¥Eie: U W Sync HHNE &U =8 Send

1 pub fn spawn<F, T>(f: F) -> JoinHandle<T>

2 where
3 F: FnOnce() -> T,

4 F: Send + 'static,
5 T: Send + 'static,



https://doc.rust-lang.org/nomicon/send-and-sync.html
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Go ¥ Rust

Language C What language did you use instead of Go for this

project?
Language n =233
Creation Date Rust D 25 %
Created at Python R 17 %
Notable software Java B 12 %
:’;:;tj : g': TypeScript [ 8 %
C# B 8 %
Key workloads C++ B 7 %
JavaScript [l 4 %
Ruby 3%
Developer Scala B3 %
adoption
Most loved PP - 3%
Kotlin B3 %
Most wanted C . 29,
Other | 6 %
0% 20% 40% 60% 80%

RSN ‘) CloudWeGo

% of respondents




Rust &%

HETE:
RUSTUP_DIST SERVER="https://rsproxy.cn”
RUSTUP _UPDATE_ROOT="https://rsproxy.cn/rustup"

Zie:
Linux/MacOS: curl ——proto '=https' ——tlsv1.2 —sSf https://rsproxy.cn/rustup-init.sh | sh
Windows: https://static.rust-lang.org/rustup/dist/i686—-pc—windows—gnu/rustup-init.exe

ook :

rustc —version

o] LIERFZRU NS ERiISEATEERARNRAS . XThAY Commit Hash #0 Commit HER:
rustc x.y.z (abcabcabc yyyy—mm-dd)

q") CloudWeGo


https://static.rust-lang.org/rustup/dist/i686-pc-windows-gnu/rustup-init.exe

23 i

BeESf%: ~/.cargo/config

[source.crates—io]
replace—-with = 'rsproxy"

[source.rsproxy]
reqistry = "https://rsproxy.cn/crates.io—index"

[reqgistries.rsproxy]
index = "https://rsproxy.cn/crates.io—index"

[net]
git-fetch—with—cli = true

s € ) CloudWeGo



IDE-VS Code
R

Rust Extension Pack ve.3.3 (feiew
Swellaby P 119,161 % % % % ¥ (3)
Extension Pack for Rust

Install [\ §3%

Details
Extension Pack (3)
crates D18ms

rust-analyzer
a Rust language support for Visual Studio C... 4‘ Helps Rust developers managing depende..

The Rust Programming Language (0 5% % seray Uzgur i

Error Lens O 2ms
Improve highlighting of errors, warn...

Alexander $o%

GitLens — Git superchar... O 246ms
Supercharge Git within VS Code — ...
GitKraken a0 $e%

CodelLLDB O 23ms

A native debugger powered by LLD...

» vadim Chugunov §o%

kB

Editor: Format On Save (Also modified in User)
v/ Format a file on save. A formatter must be available,

Files: Auto Save (Also modified in User)
Controls of editors that have unsaved changes.

onFocusChange v

Rust-analyzer > Check On Save: Command (Al/so modified in User)

Cargo command to use for cargo check.

clippy

{o% Rust-analyzer > Cargo > Build Scripts: Enable

+/ Run build scripts (build. rs) for more precise code analysis.

£ Rust-analyzer > Proc Macro > Attributes: Enable (Modified in User)

v/ Expand attribute macros. Requires to be set.
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IDE-Clion

EZMIR Shift #2 Experimental
FTH Experimental Features

Xi@iA(E CLion SCIOMEThEE

Marketplace ERE

e I=]:E]
org.rust.cargo.fetch.actual.stdlib.me

v ERRFR org.rust.macros.proc

SsH org.rust.crates.local.index
® JetBrains Space Markdown Rust language support )
org.rust.cargo.emulate.terminal
HEX » EREE
- IdeaVim org.rust.cargo.evaluate.build.scripts

#5] CLion Al 17.36 MB org.rust.wsl

org.rust.cargo.features.settings.gutt
F AR
Run build scripts while project refresh. It allows

collecting information about generated items like °
options, environment variables, etc

Grep Console

Compiler Expl...

Key Promoter X

Chinese (Sim...
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Hello World

SIEFRIRE: cargo new hello_world
{EFAVS Code}TH: code hello_world

MEeE: cargorun

main.rs — hello_world

EXPLORER Cargo.toml X

Cargo.toml

X main.rs name = "hello_world"

v HELLO_WORLD version "9.1.0"
v @B src edition = "2021"
main.rs
@

.gitignore

[dependencies|]
@ Cargo.lock volo = "0.1" @

Cargo.toml




| #3955

e The Book: htips://doc.rust—lang.org/book/

- Rust By Example: https://doc.rust-lang.org/rust-by-example/

- Rustlings: https://github.com/rust-lang/rustlings

- Async Rust: hitps://rust-lang.github.io/async—book/

- SCE: https://github.com/ctinoa/rust-learning



https://doc.rust-lang.org/book/
https://doc.rust-lang.org/rust-by-example/
https://github.com/rust-lang/rustlings
https://rust-lang.github.io/async-book/
https://github.com/ctjhoa/rust-learning




- Thrift: 'xEZ£~B]BAY Async Thrift SCIR
- gRPC: Tonic SLHIRSS a1EINEERSS, Z M 1253

- ISR IRBET GAT M TAIT A9t
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GAT & TAIT

Generic Associated Types Type Alias Impl Trait

trait Foo { :
tvpe Qux = tmpl Foo:
type Bar<T>; ype Q P g

type Baz<'a>;

}

1

2

3 .

4 struct __Foo_altias;
5

type Qux = __Foo_al1as;
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—4 Timeout Hija

- UBER>—EZ

- ZIEENNEHE SR

#[derive(Debug, Clone)]
ruct Timeout<T> {
T,
Duration,

S: Service<Request>,
S::Error: Into<crat BoxError>,

type Response = S::Response;
Error ate: :BoxError;
type Future = ResponseFuture<S::Future>;

fn poll_ready(&mut f, cx: &mut Context<'_>) -> Poll<Result<(), Self::Error>>
match self.inner.poll_ready(cx) {
Pol Pending => Poll::Pending,
Poll::Ready(r) => Poll::Ready(r.map_err(Into::into)),
o
¥
#[derive(Clone)]
t Timeout<S> {
inner: S,
duration: Duration,

fn call(&mut self, request: Request) -> Self::Future {
let response f.inner.call(request);
let sleep tokio::time::sleep(self.timeout);

ResponseFuture: :new(response, sleep)

#[service]
1<Cx, Req, S> Service<Cx, Reg> for Timeout<S>
c

n_project! {
#[derive(Debug)]
pub struct ResponseFuture<T> {
#[pin]
response: T,
#[pin]
sleep: Sleep,

atic + Send,
S: Service<Cx, Reg> + 'static + Send,
static + Send,
rror: Send + Sync + Into<BoxError>,

async fn call(&mut self, cx: &mut B ) -> Result<S::Response, BoxError> {
let sleep = tokio::time::sleep(self.duration);
} self.inner.call(cx, req) => {

map_err(Into::into)
impl<T> ResponseFuture<T> {

pub(crate) fn new(response: T, sleep: Sleep) -> Self {

= sleep => Err(std::io::
ResponseFuture { response, sleep } S P (

out").into()),

}

Future<Output = Result<T, E>>,
Into< oxError>,

> Qutput = Result<T, c e::BoxError>;

Lf: Pin<&mut Self>, cx: &mut Context<'_>) -> Poll<Self::0utput> {
let this = self.project();

match this.response.poll(cx) {
Poll::Ready(v) => return Poll::Ready(v.map_err(Into::into)),
Poll::Pending => {}

}

match this.sleep.poll(cx) {
Pending => Poll::Pending,
) Pol Ready(Err(Elapsed(()).into())),
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i R .

1 pub trait Service<Cx, Request> {
type Response;

type Error;

~

type Future<'cx>: Future<Output = Result<Self::Response, Self::Error>> + Send +
'cx where
Cx: 'cx,
Self: 'cx;

- 27 Service BIhsR

® © ®

fn call<'cx, 's>(&'s mut self, cx: &'cx mut Cx, req: Request) -> Self::Future<'cx>
where
's: 'cx;

U B WN K

1
1
1
1
1
1
1
1

~N O

=
-h
o
=

(addr, _) in picker.zip(0..self.retry + 1) {

call_count += 1;

if let Some(callee) = cx.rpc_info_mut().callee_mut() {
callee.address = Some(addr.clone())

}

° ga: RPC ﬁ{%lé\ﬂg;gg%u V matcl(w)kf:;;s)eizu{:e.call(cx, req.clone()).await {

return Ok(resp);

~N o s WN

b
Err(err) => {
tracing::warn!("[VOLO] call endpoint: {:?} error: {:?}", addr,

€ CloudWeGo
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- (IERFEXLL ) 250 Kitex HHEBINXSEE (RSl 4C) T,
Volo &R QPS J3 35W

- ERY, BEAIARSPEEIEIERETF Monoio ( CloudWeGo FFERY
Rust Async Runtime ) BIRAE, IR QPS nJLUXE] 44W
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SRRk SSUR o

- W53 A (Proxy 2£) : - WZ B (X212 ) :
« CPU: -39.68% - CPU: -43.75%
- MEM: -77.78% - MEM: -69%
- P99: -/6.67% - P99: -43.22%
- AVG: -70% - AVG: -47.81



HXES

e Volo: RPC IEZEEZ=, 857 Volo-Thrift 1 Volo-gRPC k5

- Volo-rs #H4R: Volo AYEXEDS

- Pilota: Volo {#FBAY Thrift #0 Protobuf mi¥as M mA#aSaI4E Rust SCIL

- Motore: Volo 2% Tower i21tHY, ERT GATs f1 TAIT BFEHHRRE

+ Metainfo: Volo BT #1TtERBENEHE, X 7 —ETERSEENNE
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Volo

% CloudweGo

Xt

Volo
1
Volo-Thrift
BRIEFFIE
ZERWRITIA
BIE— Thrift Server
w5 Client i
AIN— A
What's next?
Volo-gRPC
PRIEFFE

REBITIA
BUEE— gRPC Server
{5 Client i
AII— AR E
What's next?
Guide
TEAFARI4ERE Callopt
BEXRS LIS AHHE
A&/ 54T m/trace
TERER

FAQ

& cloudwego / volo (Public

<> Code

© lIssues 10

¥ main ~

[}
L)
b

€

19 Pull requests

¥ 1branch © 8tags

ethe retry 10 error only (#46)

.github
licenses
volo-build
volo-cli
volo-grpc
volo-macros
volo-thrift

volo

) Discussions

feat: support Mindnee

Filters + Qi

Hello World!
00

cludes |

: default ne

retry 10 error

Hello World!

) Implement a limiter Layer for volo / J3 Volo SEBl—NI #iR3F Layer ( A-volo-ecosystem

retry 10 error

retry 10 error

) Support TLS for gRPC [ £ gRPC Fi37#§ TLS (A-volo-grpe

O %#¥ Monoio £ AT3%AY Runtime (A-volo

> Are you using Volo? | C-request

(® Actions

> Add examples to volo / 33 Volo 11—2LL I (A-volo) ( C-request ) (E-easy

{2 EditPins + & Unw

@ Security |~ Insights 3 Settings

Go to file Add file ~ Code v

17908e7 1hourago ‘) 29 commits

N0 Anuin Amn

© Labels (26

10 Open +/ 2 Closed Author ~ Label ~

Support reference type in rpc call ( A-volo-thrift ) ( C-enhancement | ( C-feature-request

E-help-wanted ) ( T-good-first-issue

C-feature-accepted

E-help-wanted ) ( E-medium ) ( T-good-first-issue

n 11 Aug by Pur

Support graceful shutdown for volo-grpc | J3 volo-grpc 32#5 graceful shutdown ( A-volo-grpc ) ( C-feature-accepted

E-help-wanted ) ( E-medium | ([ T-good-first-issue

C-feature-accepted ) ( E-help-wanted ) ( E-medium

Support consistent hash load balance | 23— I8 % B (A-volo

T-good-first-issue

C-feature-accepted ) ( E-hard

n 11 Aug by Pur

Support auto generate default impl code in lib.rs in volo-cli init command / {3 volo-cli init B 3Z#57 lib.rs 8
BER—

C-feature-accepted ) ( E-help-wanted ) ( E-medium ) ( T-good-first-issue

C-feature-accepted ) ( E-help-wanted

Support de/compression for gRPC | gRPC %35 FE45/ARFESE (A-volo-grpe
T-good-first-i

E-medium

C-feature-accepted ) (E-hard

E-help-wanted

pened on 11 Aug by P

P Milestones 0

Milestones v

Assignee v

o

New issue

Sort ~
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I Demo
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