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BBEAEHUE B KOHTEMHEPHbIE TEXHONOIMUU

MCTOPUA KOHTEUHEPOB

chroot 1982 Linux-Vserver 2001 Generic Process Containers 2006 Kernel namespaces 2008 Docker 2013
2000 2005 2007 2008

NEEENPREIS Solaris Zones Control groups LXC




BBEAEHWUE B KOHTEUHEPHbIE TEXHO1IOTUU

KoHTenHepHana BupTyanmsaums




BBEAEHUE B KOHTEMHEPHbIE TEXHONOIMUU

YTO TAKOE KOHTEMHEPHASA
BUPTYA/IU3ALIUA?
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BBEAEHUE B KOHTEMHEPHbIE TEXHONOIMUU

YTO TAKOE KOHTEMHEPHASA BUPTYA/ZIU3ALINA?

Host
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BBEAEHWUE B KOHTEMHEPHbIE TEXHO10TUU

USER AND KERNEL SPACES

User applications bash, docker, ...
User space LA daemons windowing libraries
components

C standard library: malloc(), open(), exec(), ...

System Call Interface (SCI): stat, write, mmap, ...
: : Memary Inter-Process
r ux kernel Process schedulin : - S
N s ocess scheduling management Communication
Other components: Neffilter, SELinux, ...




BBEJAEHUE B KOHTEMHEPHbIE TEXHONOIMUU

KOHTEMHEPbI VS BUPTYAJIbHbIE MALLUHbI

Virtualization




n30nAumA:
NAMESPACES,
CONTROL
GROUPS, UID
SHIFT




BBEAEHUE B KOHTEMHEPHbIE TEXHONOIMUU

KoHTpoabHbiY rpynnbl (CONTROL GROUPS)

=18
I
.

cpu.procs = 0-1

fdGe fadccOd3436582c52068a

memory.limit_in_bytes = 2g

memory.oom_control = oom_kill_disable 0

Hieranchy Hierarchy



MPOCTPAHCTBO MUMEH PID

Parent PID namespace

PID 5, 1 PID B, 2

Child PID namespace Child PID namespace



BBEAEHWUE B KOHTEMHEPHbIE TEXHO10TUU

MPOCTPAHCTBO UMEH CETU

External networks



NOJIb3OBATE/IbCKOE MPOCTPAHCTBO
MMEH / CABWT UID

Container user namespace Host user namespace

nginx / ) docker daemon --userns-remap=default
(uid=root, gid=root) . \ (uid=root, gid=root)

nginx
(uid=165536, gid=165536)
docKremap : '
; (uid=1000, gid=1000) ]
python -m http.server L/ python -m http.server
(uid=root, gid=root) subuid subgid (uid=165536, gid=165536)
(165536) (165536)




DOCKER IMAGES & CONTAINERS

> UnionFS

Docker image Docker image

> Ka)Xablll yPOBEHb 3TO BETB/IEHME

> Obpas ectb 06 bEeAMHEHUE BCEX
BETB/IEHUN AN MOHTUPOBAHUA

- Layer 1 RUN apt-get install nginx

Layer 2 COPY nginx.conf /etc/nginx/nginx.conf

Base image FROM ubuntu:14.10

> Ob6pasbl COBMECTHO UCMONb3YHOTCA
KoHTeMnMHepamu. C1om A0CTYMNHbI TO/IbKO
Ha YTeHue

> Cnou read/write layer Heobxoamm ans
06paboTKM MOoANDUKALMN K KOHTENHEPY



DOCKER NETWORKING




KOHTEMHEPHbIE MOAE/IN CETU - NPOCTASA

Container Container Container




DOCKER NETWORKING

N3O/IMPOBAHHDbIE CETU C VETH




HANOMXEHHDIE CETW

Key/Value Store
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Docker Host Docker Host
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HANOMXEHHDIE CETWU

Host Host

Container Container
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