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chroot

# change rootdirectory

" )—bFoLORJEEEITBZIVIYR(IRT LT
—Jb)

#/ <)—kFsLOKU

% ls /
bin dev  initrd.img 1lost+found proc sbin usr
boot etc lib media root sys var
cdrom home 1ib64 mnt run tmp vmlinuz




W= LORKVEEEITSZIO>TESLS
cE?

# /tmp/pseudo_root(CJL—~F LD KUEEE
93E. ENEETLUETOLIEZOFTOL
Z(FLAB#/tmp/pseudo _root%x /& L TEIDIR D,

% Lls /tmp/pseudo_root

bin

% ls /tmp/pseudo_root/bin
busybox zsh

%

% sudo chroot /tmp/pseudo_root
# /bin/busybox ls /

bin

# /bin/busybox ls /bin

busybox zsh

#
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m chrootA FICEILRIRIBZBRLCEILRT S &,
ARV ATLICEETDISAITSVEICEEINT
(C3BL (ex. Debian pbuilder)

unstable%s
unstable% sudo pbuilder --build uim_1.8.6-7.dsc --basetgz base-stable.tgz

amd64%
amd64% sudo pbuilder --build uim_1.8.6-7.dsc --basetgz base-1i386.tgz
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# API/ABIEIADTEWVWY T D T 7 DRA

® chrootA FICIRENY X T LERBIEBAPI/ABIDS 1
TJSUERAUASHDC E THEMNAREICES (ex. &
WIkDITT)

presen % /tm p/ptt oot/tmp/sl -1
/t p/p tato t/t / error whi 1 loading h red libra s: libncurses.so.4:
n h db]tfl N uch file dretory

open
p t% udo chroot /tmp/potato
old# /t mp/sl -1




W=k LOKRVEEBEITDIELWNCED
DD 7(3/4)

# > RATLDOTV =)L, EIH

= CDETCiEg# L. ZFEHDDI(cchrootL T X7 LD
VX —JL&EfTS (ex. Debian debootstrap)

» CNOIGEAT., COETEEL., EBEARTRECE DT
HDDI(Zchroot U T M#EIHE FI&E.

rescue# mkdir /tmp/mnt

rescue# mount /dev/sdal /tmp/mnt
rescue# mount --bind /dev /tmp/mnt/dev
rescue# chroot /tmp/mnt

broken# /usr/sbin/grub-install /dev/sda
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a8 JOvXDOkERE. RO

m chrootA FICTOCRZREEL TAKDIL— 5+
LORUJUEENINGELSTDET, tBEDODT 71U
ADT O RERS (ex. ISC BIND, &&ftpd,
OpenSSHE)

# ps ax |grep named

4711 ? Ssl 0:00 /usr/sbin/named -u named -t /var/named/chroot
# 1s /var/named/chroot

etc dev proc var

s
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@ chroot9 3%L(CIMEBIL T 71 JLINT R THID TL)
D EDEMERG,

B S5 TINARIT 7). procldEZ LB L)
5E—-ULEDVIVEULEVNE ST EHIEL,

# 1s /var/named/chroot
etc dev proc var
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@ chroot(IroottERMNEL W EEEL LU,

m & 5(cchroot&(IroottERZEF D X LD T, Hl
R LT2D. RELCEETE S,
= How to break out of a chroot() jail: http://

www.bpfh.net/simes/computing/chroot-
break.html

nside# ls /
b in dev home 1ib64 mnt proc run srv tmp var
boot etc 1lib media opt root sbin sys
inside# /tmp/jailbreak
outside# ls /
bin dev initrd.img lost+found proc sbin usr
boot etc lib media root sys var
cdrom home 1ib64 mnt run  tmp  vmlinuz
outside#
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8077V RTLR—ITREELU TULWBREIFTED
T. OOV XICFHTE S,

% ps auxwww | grep '[ tlop'

dai 9919 0.1 0.0 27580 1728 pts/8 S+ 16:51 0:00 top
% sudo chroot /tmp/pseudo root

# /bin/busybox kill 9919

# exit

% ps auxwww | grep '[ tlop'

%

@A CPU- XEY - I/0- RYKD—=D1LEDY
V—XEHALOTHIBRS NILO,

s CObhIEDEBELIZOMFreeBSD jailXe V57
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4 linux container
® Linux KernelD¥EBETERIR L Ic OV FEMD1D,

4 ZEZFE TAVFFFEM >TM?
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Linux(ZH(FB V57T Eifh
@ Virtuozzo ((F—5w&H>%F)
m PleskA>Parallels Desktop GH&f7LParallels, Inc.
(IHSWsoft)(C &k B E A& M.
# OpenVZ (F—3RAD" W—Fn—)
® VirtuozzoD A — Y — Xk,

#ILXC(3%x><9L)

= cgroup (control group) & ZRI1ZER
(Namespace) OV XX UY—X%, chrootT
J71IWI AT LERMUCTE ROV T TERD
DT H
s



IXcDVUY—XERE(1/4): D71V XFT L

@ chroot&E AU,

outside% ls /var/cache/1xc/precise/rootfs-amd64

bin dev home 1ib64 mnt proc run selinux sys usr
boot etc 1lib media opt root sbin srv tmp var
outside%

inside$ 1s /

bin dev home 1ib64 mnt proc run selinux sys usr
boot etc 1ib media opt root sbin srv tmp var
inside$
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8 IxcHIAVTTANSEADTOLIICFEHTEL
Lo
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.0 45972 4532 7
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IxcDVYV—IEHE(3/4): RvkD—D

aEROIYFTFRRXRY RD—000O% D,
" ZEIZEEATERERL TUL D,

B IxcDIVTFF S EICRIENIC(vethX)ZEID KT T,
YIENIC(eth0)& TV w I (br0) TE#H I D,

outside% brctl show

bridge name bridge id STP enabled interfaces
bro 8000.8c89a561525d yes etho
veth1TEH9P

outside% ifconfig
vethlTEH9P Link encap:Ethernet Hwaddr fe:84:c5:17:a0:9d

inside$ ifconfig
etho Link encap:Ethernet HWaddr 4a:49:43:49:79:bf
inet addr:192.168.24.72 Bcast:192.168.24.255 Mask:255.255.255.0




IXcHDVUY—IERE/4): CPU - XEY - I/
O - FigHHTE

# Cgroup THIRNTE S

inside$ cat /proc/cgroups

#subsys name hierarchy num_cgroups enabled
cpuset 3 3 1
cpu 4 25 1
cpuacct 4 25 1
memory 0 1 0
devices 5 3 1
freezer 6 3 1
net_cls 7 3 1
blkio 8 3 1
perf _event 9 3 1
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# chroot(CHIRTRRERE CE DEBE ML),
a/\7/\—N\TTEOREBICEB LD SFE(CHA
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m libcontainer(C &k dkernel APIIEFUHE L (0.9 LUFE]
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TEdocker’IdMhH ? (1/4)

a/hTuncEldLncer

mIxc/X FTOS) OOV FFTHhNIL. dockerld TP
Ur—o3v] OAVFF,

L zsh—sudo—1xc-start—init cron
dhclient3
5%[getty]
ondemand—-sleep
rsyslogd—T:{rs:main Q:Reg}

2*[{rsyslogd}]

sshd
udevd
upstart-socket-
upstart-udev-br

docker——nginx—4*[nginx]
r_ _I:17*[{docker}]
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a4 JmELIEILR

debian% cat Dockerfile

FROM ubuntu

MAINTAINER d-higuchi <d-higuchi@creationline.com>
RUN apt-get install -y nginx

debian%

debian% sudo docker build -t nginx-ubuntu .

Successfully built 53a44d8c6ca9
debian%




T dockeriIdh 7 (3/4)

a4 =0\ R—59EU 5«
m dockerfEo> eV FF(FEDdockercE&F#H<,

debian% sudo docker export 800c967d6cd9 > nginx-ubuntu.tar

centos$ cat nginx-ubuntu.tar | sudo docker import - nginx-ubuntu

#@ Debian®dockerG{E> fzUbuntu®Nginxd > 5
FMCentOSMDdockertE#F# <,

s
e R S R
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8 gitS 7 UHA - ENEE

" OV T EHRNEQItTEET INDLSICEREE
EOZDDIRLIEDTES,

% sudo docker ps -a

CONTAINER ID IMAGE COMMAND CREATED ...
800c967d6cd9 nginx-test:latest /usr/sbin/nginx -g ' 38 minutes ago ...
%

% sudo docker commit 800c967d6cd9 tag-test
e0ad2d2f909272f2d9966aal63bedcalb44acOb440adf4a3d59303fbdf51a371

%

% sudo docker images | head

REPOSITORY TAG IMAGE ID CREATED VIRTUAL SIZE
tag-test latest e0ad2d2f9092 14 seconds ago 294.9 MB

nginx-test latest 53a44d8c6ca9 41 minutes ago 294.9 MB
%
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@ chroot. Ixc. docker&EENDRREE/ v/ — It
(FELL TET,

a N\ R=N1rHEOFREEEME L TTZRLS T
> T F A,

# dockerDEDEMERRICTERLDDH Do
m 1 X—IEM: DockerHub, Shipyard

m XSEME: libswarm, Kubernetes

m PaaS: Dokku, Flynn, Deis
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