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https://docs.docker.com/config/containers/resource_constraints/
https://docs.aws.amazon.com/AmazonECS/latest/developerguide/task_definition_parameters.html#task_size
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Docker container technology was launched in 2013 as
an open source Docker Engine.

It leveraged existing computing concepts around

containers and specifically in the Linux world, primitives

known as cgroups and namespaces. Docker's
technology is unique because it focuses on the
requirements of developers and systems operators to
separate application dependencies from infrastructure.
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https://www.docker.com/resources/what-container/
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https://man7.org/linux/man-pages/man2/clone.2.html
https://man7.org/linux/man-pages/man2/pivot_root.2.html
https://man7.org/linux/man-pages/man7/namespaces.7.html
https://man7.org/linux/man-pages/man7/cgroups.7.html
https://man7.org/linux/man-pages/man7/capabilities.7.html

clone

clone

clone (CE>TFHLWITOCRZLERMT D

fork CERRDMFIOCADOE THESNDZITITFHFAMNE
MM HIEITEB(FIOTRAZFH LU namespace CEENT BIMNE
DR E)

clone M5 TFIOTRDFTITDOUIE(XDILIE B ) ZI5E 0] 5E
ref: https://man7.org/linux/man-pages/man2/clone.2.html
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https://man7.org/linux/man-pages/man2/clone.2.html
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PID namespace M PID namespace N

namespace ([CEXDTCUYV—-RZHEHWICRRARKITBIZENTED,
5] % (X PID namespace /=& 70O X ID (PID) Z namespace C E(CHEHFDCENTES,
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ZROZENTETCLD,
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/sys/fs/cgroup/td/cgroup.procs
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https://www.rust-lang.org/ja/
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*** 46 /// Get system identification
47 ~ pub fn uname() -> Result<UtsName> {
48 unsafe [{
49 let mut ret = mem::MaybeUninit::zeroed();
50 Errno::resulttlibc::uname(ret.as_mut_ptr()))?
51 Ok(UtsName(ret.assume_init()))
52 }
53 }

unsafe Rust T\ X EXEUEZEHZTOUSNHIMREET D E T Rust HY
HERUCOVRVMEREZED CENTED, MDSFE(C TR E)%Z Rust i ST

U9 7 s,

0C libc::uname & Rust MSIEUH, U T

EE2DHITE & unsafe T I DE

LVD. uname BEEDOMIVUHE Uld safe T Result<UtsName> hYiR> T<K B
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https://github.com/nix-rust/nix/blob/master/src/sys/utsname.rs#L46
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https://github.com/nix-rust/nix
https://github.com/cptpcrd/capctl
https://github.com/kpcyrd/syscallz-rs
https://github.com/kata-containers/cgroups-rs

nix L — bR

// libc api (unsafe, requires handling return code/errno)
pub unsafe extern fn gethostname(name: #mut c_char, len: size_t) —> c_int;

// nix api (returns a nix::Result<0sString=)
pub fn gethostname() —> Result<0sS5tring>;

CDH— RZFEVUH T libc ZL— MM unsafe TTOUVSYRITHAEUZ
PHEZRIELIED errno SIS —DEFEZTHIE T DNENH D,

nix 7L — b libc DégEE S W T U CEZDIFTRIBERE D safe (CIRZ

53:9(; L CUL\S,

SIS AT AOD—ILZETI B ENEL safe (CIRADDTELL

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
N7


https://github.com/nix-rust/nix

clone DIZE( nix 7L — MFIH)

pub unsafe fn clone(
cb: CloneCh<! > pub type CloneCb<'a> = Box<dyn FnMut() -> isize + 'a>;
L e L L She ST Ay

stack: &mut [ug],

flags: CloneFlags, Available on crate feature sched only.

signal: Option<c_int> _ _
) -> Result<Pid> Type for the function executed by clone.

clone X AOd—)LTTOCRZEK TED. nix:sched:clone (& clone
oW T UTUWTBIED cb (CERKUETOTCRADF TEITSNDIEE=
IEETED

SEOFERLZED>TFTZEVED = CDclone TITOCRZEDCEEED
CHBES TIFEL)
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https://github.com/nix-rust/nix

cgroup MBS ( cgroups-rs ZFl )

let cgs = CgroupBuilder::new(hostname)
ff quota method writes to cpu.max: https:// docs.rs/cgroups=rs/0.3.4/s5rc/i
f It's in the following Tormat: sMAX SPERIOD which indicates that the g

o | | Builder pattern CI{ECE3
.period(CPU_PERIOD) CPU )(*:))(ZE IJ Td: (lf_d) IJ \J—X(:ﬁﬁu

»quota(MAX_CPU_BANDWIDTH)

dore0 [RAE DT B 2 EHVTETEE
ThEI .J_.I_I: ralr_| ;Il:_Irl*:n_th:‘TI:an this, never increase above 1Gib 1§IJZ(3\:\ >< 0)19” 7_“ & Cpu() qUOta() t
nenory() CPU @ period (AT =1 —)LHAM)

kernel_memory_Llimit (KMEM_LIMIT)

T - — — =
.memory_hard_limit(MEM_LIMIT) DOBEX BIEFEEISTE C=B
done()

f/ This process can only create a maximum of 64 child processes

Lpid()

«maximum_number_of_processes(MAX_PID)

done()

ff Give an access priority to block IO lower than the system
blkio()

Jweight(50)

done()

Jbuild(Box: tnew(V2::new())):
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Writing a container In rust

1 Introduction to containers

Overview of what is a container, the problem of software isolation it solv
how does it compares to other solutions.

2 Starting the project

Creation of the project, the logging system, the error handlings, and argi
validation

3 Creating the skeletton

Getting the configuration, creating the skeletton for the container, check
Linux kernel version for compatibility

https://litchipi.github.io/series/container_in_rust
Z—EPeRZE L CLVES
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Thank you!

JEF FFH

hidekari@amazon.co.jp

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
\/7



	Rust で自作して学ぶ�コンテナの仕組み
	苅野 秀和 (かりの ひでかず)�https://bsky.app/profile/hkford.bsky.social 
	本セッションのお品書き
	コンテナの仕組み
	コンテナ=リソースが隔離されたプロセス
	リソースの隔離方法
	コンテナの仕組み
	clone
	namespace
	cgroups
	Rust で自作
	Slide Number 12
	Rust の特徴 – unsafe
	今回お世話になったクレート
	nix クレートの特長
	clone の場合( nix クレートを利用)
	cgroup の場合( cgroups-rs を利用)
	参考にしたブログ
	デモ �~cgroup で CPU 使用率を 10% に制限する~
	今回お見せするデモ
	Slide Number 21
	まとめ
	セッションまとめ
	Slide Number 24

