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LXC

Linux Containers

Ïðîåêò Linux Containers (https://linuxcontainers.org) óæå
äîëãîå âðåìÿ çàíèìàåòñÿ ðàçâèòèåì íàáîðà óòèëèò LXC, äëÿ
óïðàâëåíèÿ ëîêàëüíûìè êîíòåéíåðàìè.

Ïðè ýòîì, îñíîâíîå îòëè÷èå LXC îò äðóãèõ ïîäîáíûõ ñèñòåì,
ýòî ñîçäàíèå è óïðàâëåíèå êîíòåéíåðàìè óðîâíÿ îïåðàöèîííîé
ñèñòåìû.
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Íåäàâíåå ïðîøëîå

LXC v1.x

Íàáîð ñðåäñòâ äëÿ óïðàâëåíèÿ êîíòåéíåðàìè íà îäíîì õîñòå:

� áèáëèîòåêà

� óòèëèòû óïðàâëåíèÿ

� ñêðèïòû çàïóñêà ñåðâèñîâ lxc è lxc-net

� òåìïëåéòû (ñêðèïòû) äëÿ ñîçäàíèÿ êîíòåéíåðîâ
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Íàñòîÿùåå

Ïðîåêò ñîñòîèò èç 4 îñíîâíûõ ÷àñòåé:

� LXC � ÿäðî ñèñòåìû, îáåñïå÷èâàþùåå íèçêîóðîâíåâîå
óïðàâëåíèå êîíòåéíåðàìè;

� LXD � �âûñîêîóðîâíåâàÿ� ÷àñòü ñèñòåìû óïðàâëåíèÿ,
ïðåäîñòàâëÿþùàÿ åäèíîîáðàçíîå API óïðàâëåíèÿ, à òàêæå
óòèëèòû êîìàíäíîé ñòðîêè;

� CGManager � äåìîí äëÿ óïðàâëåíèÿ êîíòðîëåì ãðóïï,
ïîçâîëÿþùèé ñîçäàâàòü è èñïîëüçîâàòü
íåïðèâèëåãèðîâàííûå êîíòåéíåðû;

� lxcfs � ôàéëîâàÿ ñèñòåìà íà áàçå FUSE, �ñêðûâàþùàÿ�
ðåàëüíûå ïîäñèñòåìû procfs, sysfs è cgroupfs, èçîëèðóÿ
äîñòóï ê íèì îò ïðîãðàìì, ðàáîòàþùèõ âíóòðè
êîíòåéíåðîâ.
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LXD

� Äåìîí óïðàâëåíèÿ LXD
� êîíòåéíåðàìè

� ñíàïøîòàìè

� îáðàçàìè ñèñòåì

� ïðîôèëÿìè

� REST API

� CLI

� nova-ïëàãèí
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CLI

lxc

� Îäíà óòèëèòà äëÿ óïðàâëåíèÿ

� Åäèíîîáðàçíîå óïðàâëåíèå ëîêàëüíîé è óäàëåííûìè
ñèñòåìàìè

� Âçàèìîäåéñòâèå ñ õðàíèëèùàìè îáðàçîâ
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Èíòåãðàöèÿ ñ LXD

� Openstack

� Juju
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Çàâèñèìîñòè

� ïàêåò shadow-submap � ïîääåðæêà íåïðèâèëåãèðîâàííûõ
êîíòåéíåðîâ

� criu � stateful-ñíàïøîòû, live-ìèãðàöèÿ

� btrfs-progs � ïîääåðæêà áàêåíäà btrfs

� lvm2 � ïîääåðæêà áàêåíäà LVM
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Óñòàíîâêà

1 apt-get install lxd

2 usermod -v 100000-165535 -w 100000-165535 root

3 lxd init
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Ñåòü

Íå ÷àñòü LXD!

LXD íå ïûòàåòñÿ ðàññêàçàòü âàì, ÷òî âàì íóæíî äåëàòü ñî
ñâîåé ñåòüþ.

bridge

Äëÿ ðàçðàáîò÷èêîâ ðåêîìåíäóåòñÿ èñïîëüçîâàòü ëîêàëüíûé
bridge èíòåðôåéñ, íà êîòîðîì äîëæíû ðàáîòàòü ñåðâèñû dns è
dhcp. Ïðè æåëàíèè ìîæíî íàñòðîèòü ôàéåðâîëë è
ìàøðóòèçàöèþ,

Äëÿ ëåíèâûõ

Èñïîëüçîâàòü ñåðâèñ (ñêðèïò) lxd-bridge ëèáî lxc-net
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Storage

Õðàíèëèùå îáðàçîâ, êîíòåéíåðîâ è ñíàïøîòîâ

� ZFS

� LVM

� btrfs

� Simple directory

Äëÿ ëåíèâûõ

Èñïîëüçîâàòü ñêðèïò lxd-setup-lvm-storage
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btrfs backend

Íà òåìó �ñòàáèëüíîñòè� btrfs:

lxd[17632]: error: listen unix /var/lib/lxd/devlxd/sock: \

bind: no space left on device
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Îáðàçû ñèñòåì

Îáðàç ñèñòåìû

Àðõèâ ñ óïàêîâàííûì êîðíåì ñèñòåìû è ìåòàäàííûìè ðåøàåò
ïðîáëåìó íåïîäãîòîâëåííûõ ïîëüçîâàòåëåé.

Òèïû îáðàçîâ:

� unified � âñå â îäíîì, õîðîøî ïîäõîäèò äëÿ
ðàñïðîñòðàíåíèÿ ãîòîâîãî ïðîäóêòà

� split � ðàçäåëüíî metadata è rootfs, ÷òî î÷åíü óäîáíî ïðè
ðàçðàáîòêå
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metadata

� Îïèñàíèå îáðàçà

� Òåìïëåéòû ôàéëîâ (â ôîðìàòå pongo2)

Ïðèìåð ìèíèìàëüíîãî ôàéëà-îïèñàíèÿ metadata.yaml:

architecture: "x86_64"

creation_date: 1470920887

properties:

architecture: "x86_64"

description: "Custom development image"

os: "fedora"

release: "1.2.3"

templates:
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Õðàíèëèùà îáðàçîâ

Ïðîòîêîëû

� lxd

� simplestreams

Õðàíèëèùà ïî-óìîë÷àíèþ:

# lxc remote list

+-----------------+------------------------------------------+---------------+--------+--------+

| NAME | URL | PROTOCOL | PUBLIC | STATIC |

+-----------------+------------------------------------------+---------------+--------+--------+

| images | https://images.linuxcontainers.org:8443 | lxd | YES | NO |

+-----------------+------------------------------------------+---------------+--------+--------+

| local (default) | unix:// | lxd | NO | YES |

+-----------------+------------------------------------------+---------------+--------+--------+

| ubuntu | https://cloud-images.ubuntu.com/releases | simplestreams | YES | YES |

+-----------------+------------------------------------------+---------------+--------+--------+

| ubuntu-daily | https://cloud-images.ubuntu.com/daily | simplestreams | YES | YES |

+-----------------+------------------------------------------+---------------+--------+--------+
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Ïðèìåð èñïîëüçîâàíèÿ êîíòåéíåðà

Çàïóñê

lxc launch images:ubuntu/yakkety/amd64

Èñïîëüçîâàíèå

lxc exec container /bin/bash

Îñòàíîâêà

lxc stop container

Ýêñïîðò êîíòåéíåðà â èìèäæ

lxc publish container �alias test

lxc image edit test
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Òèïû êîíòåéíåðîâ

� ïîñòîÿííûå

� �ýôåìåðíûå�

� ïðèâèëåãèðîâàííûå

� íåïðèâèëåãèðîâàííûå
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Êîíôèãóðàöèÿ è ïðîôèëè

Êîíôèãóðàöèÿ êîíòåéíåðà

� Ìåòàäàííûå � èìÿ, îïèñàíèå

� Êîíôèãóðàöèÿ � íàñòðîéêè ðàçðåøåíèé è îãðàíè÷åíèé a

� Óñòðîéñòâà � äèñêè, ñåòåâûå èíòåðôåéñû

aâ òîì ÷èñëå ïðÿìûå âñòàâêè äëÿ LXC

Ïðîôèëè

Ïðîôèëü � ýòî ÷àñòü êîíôèãóðàöèè, êîòîðàÿ âûíåñåíà â
îòäåëüíóþ "áèáëèîòåêó"è ìîæåò èñïîëüçîâàòüñÿ ìíîæåñòâîì
êîíòåéíåðîâ
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¾Áàãîôè÷è¿

swap�le

Ñîçäàííûé è àêòèâèðîâàííûé swap�le íà ñðàâíèòåëüíî ñòàðîì
ÿäðå ïðèâîäèò ê íåâîçìîæíîñòè óäàëåíèÿ êîíòåéíåðà.

/dev/pts

Ïðèâèëåãèðîâàííûé êîíòåéíåð. Çàïóñêàåì îò ðóòà:

mount /dev/pts -o ro,remount

è âíåçàïíî õîñòîâûé /dev/pts ñòàíîâèòñÿ R/O

LXC â chroot

mount("", "/", NULL, MS_REC|MS_SLAVE, NULL)

íå ðàáîòàåò â chroot áåç ìîíòèðîâàíèÿ êîðíÿ äëÿ chroot
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LXC âìåñòî KVM

Ðåøàåìûå çàäà÷è

� Èçîëÿöèÿ õîñòîâîé ñèñòåìû îò íåêîòîðûõ ïðîöåññîâ.

� Ëèìèòèðîâàíèå ïîòðåáëåíèÿ ðåñóðñîâ.

Çàíèìàòåëüíûå ôàêòû

Ñâÿçêà libvirt è LXC � ìîãóò áûòü ïðîáëåìû ñ loopback
äèñêàìè ïðè ïîòåðå äðàéâåðà
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LXC äëÿ ñáîðêè ïðîäóêòà

Ðåøàåìûå çàäà÷è

� Óíèôèêàöèÿ ñáîðî÷íîãî îêðóæåíèÿ

� Çàïóñê áîëåå îäíîãî ïðîöåññà ñáîðêè íà õîñòå

Çàíèìàòåëüíûå ôàêòû

Êàæäûé ðàçðàáîò÷èê ñ÷èòàåò, ÷òî èìåííî åãî ïîäõîä � ëó÷øèé!
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OBS â LXD

Ðåøàåìûå çàäà÷è

� Áûñòðîå ïðîòîòèïèðîâàíèå

� Íàõîæäåíèå ïðîáëåì ñáîðêè â ïàêåòàõ

Çàíèìàòåëüíûå ôàêòû

Ïîíàäîáèëîñü ìíå êàê-òî äîáàâèòü â ïðîäóêò ïîðÿäêà 150
ïåðëîâûõ ïàêåòîâ...
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LXC äëÿ çàïóñêà ïðîäóêòà

Ðåøàåìûå çàäà÷è

� Áûñòðîå ïðîòîòèïèðîâàíèå è ïðîâåðêà íîâûõ ôè÷

� Ïîëíîöåííàÿ ðàáîòà ñ ñåòüþ

Çàíèìàòåëüíûå ôàêòû

Ïîíàäîáèëîñü äîáàâèòü ïîääåðæêó íîâîé àðõèòåêòóðû

TODO

Èíòåãðèðîâàòü ñ LXD è îñ÷àñòëèâèòü QA
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