#B3E 9% OpenStack Ocata
VXLAN X Bt H &4
EHESEE

Ocata hit & OpenStack #:[XF 2017 4F 2 A 22 HIEX KA 15 MNCA . Ocata k78 5.4
W2 EAERARNL, E RSN 28 77 T HEAT 7 SRV r 0% M E T ARE M, Bt
SRR 28 Ik 55 B T 47 R PRI I B s ] DAAE M 268 [ 2 T 25 458 1A R FH A o HE A 8 (1 B R S,
£ OpenStack 75 #5448 J7 Th 5 i {5 .

FEIRZA KA A, OpenStack #LIX IR | BRI Z )2 sy, ®WIAELSH A=
ORH T IR A=) A R 35 FE SRS o RE 1 &2 OpenStack F & 2] T OpenStack FAH = BAS 1
WETEMEMERS G, WA TSGR I, P E RS T R
BRI A = Ak

AT A AR 53420 Ocata it OpenStack (Controller + 1 Compute + 1 Cinder) F#4 2
. PR, W TR T R R N A ATIE, EARBIENT, AR
HAT IS A4 e B A B

3.1 REEF

NT H{EE], ALK OpenStack HEEE=GBINLA, WR=GEUVPIELE G
YL, YL B 16GB I AR 100GB LA F R FE A A4, #1130 E5 58 OpenStack
2R, R B 2 OpenStack 2947 2002 A4

3.1.1 YEMKZHRIPRE

%% VMware Workstation 12.5.0 JEINLEAY, 7E VMware Workstation H HEfILH = & 240
WL, =& ERWLA AR BRI WL 3.1 fios.



® 3.1 ERVBEENR
R8I
TRAMR | CPU#ZD | HNTF i
T RB% % F .
B Rig IP 3tk
eth0 external 1.1.1.128/24
Controller 4 K% 4GB 200GB ethl admin mgt 10.1.1.128/24
eth2 tunnel 10.2.2.128/24
R ethl admin mgt 10.1.1.129/24
Compute 4 K%l 4GB 200GB
eth2 tunnel 10.2.2.129/24
. R ethl admin mgt 10.1.1.130/24
Cinder 4 K%l 4GB | 200GB+100GB
eth2 tunnel 10.2.2.130/24
=AML R B A

e external: iX N 252 JEFZ AN @?ﬂt%ﬁﬁ OpenStack P55 B 1 EFUNLELL A - 15 1],
WU D6 25 AN P B A S AN, FH P i I IX AN I 28 BE U il i 4L . W SR 2 A F
z IBAIEZA TP Br— A A

e admin mgt: IX/NPERHRE BEMIZS 1. OpenStack i35 HLTHI & Ak b 2 R 75 B2 AC B,
1GIEFERE . % Message Queue SFER TR B — AN 4% 2378, 1Z B &t iX /ME
), TS 2, B2 OpenStack H & H I IP Bt

e tunnel: BEIEMZ%, OpenStack H1HI# ] GRE B VXLAN #i:0, T EHREIEML; KiE
W28 K F e B G AE P, ANTIARES 1 28 #iE 42, 7 OpenStack H, XA tunnel ffl 2
fﬁﬂmﬁl—l%iﬁﬁ‘ﬁ%ﬂﬂﬁ’]

ER, X =AM DURE ik, E2 N AEH T IR, A HIERI A=,
=FH BTN . BRI SE R RINLE, B BN GNP R, AR A = PR I
RG],

PP R AR A PR AR R AU T, A AR PRI A A, BT DA S A
PRI — AW 4 ——storage Bt. WIZ5 IR bt 2208 0. %4 A E T

R+ E

£ VMware Workstation 1, By “Zmig”
U 3.1 Frs i R FLIN 25 e oy W B

3.1.2

— IR GRS . KT HECR

@ =nmEasEs “- = ]
B #H AEREE FMEE DHCP Fodthit
VMnetl  NAT iR, NAT tE jEZE 1=l
YMnet2  {RE... - ZEE =1 10.1.1.0
YMnets  REH,.. - [z == 10,2.2.0
31 ERMERERLE

7E Controller 5 & KEFIML A 15 &

BRERIA IR, TR = K,

=5kMR 25 H
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HETRTES S SNIE = N1 ZF SOwe) Hif:

€ X 3%EHER] VMnetl. VMnet2. VMnet3 b, ERHLN-RiEEWE 3.2 fix.

EREsE i -
|k
L5 fi=
e 4GB
[ phpzse 4
= AR (SCST) 200 GB
*J CD/DVD (IDE) FETEfEA % D:\BaiduYunDownloa...
TERasiEms B (VMnetl)
T peEEmsE 2 B (VMnet2)
TERasEmE 3 B (VMnet3)
USB {532 T
&=+ B
=TE, T
Hgrs B

B 3.2 RUHMKNFEE

7t Compute 7 U AL E M R BRI R, ERA MMM R, Pk M-R 250 5
€ SIEH:F] VMnet2 Fl VMnet3 L.

E Cinder 17 s SEFINLAI 1 B A IR BN BRI =, BER IR IR, BRI~ 200 5 &
SCEREF] VMnet2 1 VMnet3 I

313 EMHERGSEALAGE

%12 AT RS CentOS 7.2 R4t (/hMuids, AZEH [yum update] 4T+
B 7.3 liAS ! Ocata WRFE 7.3 R N ARKARAT REAUNLR 2 B iPXE JR B i D o

552 SCHIBI KA SELinux.

[ systemctl stop firewalld] 1% 1B} K3 AR 55

[ systemctl disable firewalld] 2% B K 3% AR %5 o

[ vi /etc/sysconfig/selinux] 13 & SELinux FJUIT N %5

SELINUX=disable

B3 wRAMKRTA.

DK 9 222 R e R 2 die/IME 22 3%, P L — BB iR BEAC ) i & TR R 223¢, 4 ifconfig.
vim &%, FTUAHREBAT PR 223 R T H.

[ yum install net-tools wget vim ntpdate bash-completion -y]

% 4 2 F 4 hostname FEHL4 .

£ Controller 15 FUISAT U Mg 2B F W44

[ hostnamectl set-hostname controller]

£ Compute 7 FUSAT U1 N iy 2114 Compute 7 s EHLA -

[ hostnamectl set-hostname compute ]

£ Cinder 5 sISAT W1 T dr 24224 Cinder 15 fi EHL4

[ hostnamectl set-hostname cinder]

5. 1B hosts .
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A 24T [vim Jete/hosts) #52, N hosts Bt B SCAES Inan FACHS, 78 1P #hik5
FEHLA AT LSS
10.1.1.128 controller

10.1.1.129 computel
10.1.1.130 cinder

hosts SCAFEC B RCR U1 & 3.3 FTws

B 3.3 hosts XHEERRE

3.2 Controller TG E

3.21 {EH NTP lR&EH RS iE

OpenStack &/ M NG, AN RUERABEA A 22, (HNIZ2%E58 CentOS R4, Kf[A]4:
PR AT A AN —2, B DL AU NTP k%5 B2 IR, a2 F e

[ yum install ntp] “ZZ%EHF[A] IR 55 -

[date] A 4TS A

[ ntpdate cn.pool.ntp.org] [FI5 AL 2 417 b 5 B[] o

7E 3.1.1 THIMZE I EIH, Controller 5 pi & 7] LR/, 21T Lk &RI] (A
AP TE], {H2 , BRI Compute 7 £ F1 Cinder 15 552 AN 1] LLZEBZ AN T, Rl , 75 22 4E Controller
i s ERCE AZEAT NTP Server.

fEH [vim /etc/ntp.conf] iy 24’ NTP Server BC & A4, BSCCAFFIIEE 21~24 17, Bl
% 21 77BN “server ntpdate.pool.ntp.org iburst”, VEREHEE 22~24 {THINE, NTP RESHLE
SCAFRCR I 3.4 FRi7R.

21 PLPL ntpdate.pool.ntp.org iburst

—— INSERT --

B 3.4 NTPRSZEEXHHER
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£ Controller 15 5] NTP Server B[R] i 55 #5445 @ 21 J5, Compute 1 Cinder 5 s BRI A B
#2485 H [ntpdate controller] 4> [F] 18]

AEN, EUAEI N AU E] fete/re.d/re.local H, fEEATIFHLE -

[ echo "ntpdate cn.pool.ntp.org" >> /etc/rc.d/rc.local ]

[ chmod +x /etc/rc.d/rc.local ]

3.2.2 FE# OpenStack WEMERH yum &

yum s& “Yellow dog Updater, Modified” 45’5, =2 MR EHSE, E2NHEN
A8 CHHZCMEG ) RPM B HLIEEL A L) RPM B842) H 3l N3 RPM fJf H 2%, REMBIRIT
Hi A RAR GO B 1) R
Linux 2228 3N BRI A A 75 2222 3R 2 AR A B A1, yum B2 T e poioc
RIMAEAER o yum JEAHS T2 — D HRI, HIEAMEH yum HLHI 2RI, R B2 K
A, RGURSARIEAE yum Y€ U B AR BRI A, FH O e 687
yum FRI3EA TAEALH G HE AR 55 28 o A2 P Lo, 20l 4Rk o
o R55atum: TEMRS#R AL T FrA 1 RPM BAHEL, 2R )5 CAAH SR DI RE 0 > RPM
SR BRI R &R, B IX LSRR S O HEAE T IR 55 2% B 3 o H XN .

o FP ML U T E B FEA KA, SN EUR S S 0 S B ¢ R S (Rl
i WWW B FTP 7520, i 0 ks 2 im B # Sk BAR 24T 704, S35 UG AH
KA, — IRMEAER N 8 # AT 3.

H O yum WAHXOR U I 24, 2228 WA T 8, TR 534k, 4% yum
BORRPL, AHRAE P2 A LB SR B R, XA yum BB S FIER, J7E LA
JEEH. TP, HEENES yum JHIEE HE,

OpenStack 42 H 2|HIJEA CentOS7 Ji. Epel7 J5. MariaDB10.1 J§. OpenStack Ocata J5 .

4 yum YA AR Z R0, BT LLEIT httpd. nginx. apache. Windows A< xampp FTP
SR,

AT, FATEE MyWebServer 7£ H CHIY) BN EFE G —> Web IR554%, AR JEHEAHR
) yum VEHE] Web 5545 R B 3% FEPAT,

BATI R A A E yum JE 5 i S A

[ mkdir /etc/yum.repos.d/bak ] %3724 S92 .

[ mv /etc/yum.repos.d/*.*  /etc/yum.repos.d/bak ] #% 2 Ji e & SCAH4 2 4417 SO

[ vim /etc/yum.repos.d/centos_epel openstack mariadb.repo) #r & yum J& % F i 344, HAK
WA

[centos]

name=centos7.2

baseurl= http://10.1.1.1/centos7.2/7.2/0s/x86_64/

enabled=1

gpgcheck=0

[epel]
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name=epel

baseurl= http://10.1.1.1/epel/7/x86_64/
enabled=1

gpgcheck=0

[openstack]

name=ocata
baseurl=http://10.1.1.1/openstack-ocata/
enabled=1

gpgcheck=0

[mariadb]

name=mariadb10.1
baseurl=http://10.1.1.1/mariadb10.1/
enabled=1

gpgcheck=0

FENLGF yum YRIECE SCH S I Lyum clean all 1y 275 B R R 10 yum £k 28, 4 H [yum
makecache] 72 B HT A yum . WUERE ARG, yum YIRS 28 A1 v fE 4 A -

3.2.3 &£ MariaDB HiEERSE

MariaDB #4fs 2 & B R 402 MySQL H)—N 32, EE B A X484, RA GPL AL
¥FA] . MariaDB H H )42 58 238 MySQL, tHF API Ml &47, 2 BREEAL i MySQL 1
BN . EA7% 51 %7 TH, 18 XtraDB A% MySQL ] InnoDB. MariaDB H MySQL Jf1l4f
NKHUR « 4EFEAH (Michael Widenius) 314, HLAT, & LL 10 /23£ThIi, ¥ HE
AN A ] MySQL AB sE45 T SUN A#], I, BE% SUN A F# Oracle 2 & W, MySQL
[P FT A B AR N Oracle A F] .

MariaDB XM A FRK H KPR « 4EpE A 4 )L 445 Maria. MariaDB JE T 345 ] Maria
g5 %, H8T MySQL 1 MyISAM {751 %, EffiH T Percona ) XtraDB (InnoDB [
AR, 5332 FF R # A5 AR E U5 7] MySQL 5.4 InnoDB f1EBE) o« IXMARASIELHE T PrimeBase
XT (PBXT) F FederatedX 77fi%5] 4.

MariaDB H 17 fi# OpenStack T A EE, BAABEGEIT.

(1) i/ [yum install -y MariaDB-server MariaDB-client] 774 %¢3& MariaDB.

(2) Mt & MariaDB. i [vim /etc/my.cnf.d/mariadb-openstack.cnf] #7481 fic & 14,
BINETT N2

[mysqld]

default-storage-engine = innodb

innodb_file per table

collation-server = utf8 general ci
init-connect = 'SET NAMES utf8'
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character-set-server = utf8
bind-address = 1.1.1.128

(3) JBBhHHRE I K % B MariaDB FHLE 3

[ systemctl enable mariadb.service ]

[ systemctl restart mariadb.service ]

[ systemctl status mariadb.service ]

[ systemctl list-unit-files |grep mariadb.service ]

(4) FL#E MariaDB, % MariaDB % & %15, 1217 [mysql secure installation] iy & 13 E
MariaDB ¥4} 2 1] root %15

Joi% Enter B, SR/t Y #, WE MySQL %4, A5 —HIZ Y #AR, XERINEE
M2 yhy, FFE0ER, MANEWEE, FRE2RAEMERE, HEINRFECEEER T
WNKER, & 3.5 s,

m

& 3.5 i&E MariaDB ##ZH) root Z5H5
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3.2.4 %I RabbitMQ

%14 423 erlang.

[ yum install -y erlang]

5250 2 RabbitMQ.

[ yum install -y rabbitmg-server]

%5 3 25: J55) RabbitMQ A % B IFHLE 5.

[ systemctl enable rabbitmq-server.service ]

[ systemctl restart rabbitmq-server.service ]

[ systemctl status rabbitmg-server.service ]

[ systemctl list-unit-files |grep rabbitmg-server.service ]

BaL: QAP KA AREN openstack, IR E LR E A yhy.

[ rabbitmqctl add_user openstack yhy ]

Bl 485t FH 7 openstack 5 RabbitMQ $7321E .

%55 NHF openstack I T HR .

[ rabbitmqctl set_permissions openstack ".*" ".*" " *" ] 5 M AR -

[ rabbitmqctl set_user_tags openstack administrator] 7€ S ¥ administrator f .

[ rabbitmgctl list users] EFH I o

%60 AEMRYmH.

[ netstat -ntlp |grep 56721

RabbitMQ 1 F (1] /& 5672 ¥ji [ .

75 BF RabbitMQ ffiff.

[ /usr/lib/rabbitmq/bin/rabbitmq-plugins list]

% 8 2F: FTJF RabbitMQ AH A1

[ /usr/lib/rabbitmq/bin/rabbitmq-plugins enable rabbitmq management mochiweb webmachine
rabbitmq_web_dispatch amqp_client rabbitmq_management agent]

IFMIEHEE G, 83 [systemctl] restart rabbitmq-server] #r4 H J3 RabbitMQ AR 55 -

FEN W ZEHBHEAE % N http://10.1.1.128:15672, PAERIAFI J' 44 guest A5 6D guest 3% .

i S, FRATAEAR B E 2] RabbitMQ 1247 Al A 1 -

%945 BE RabbitMQ KA.

{58 FH 0 U5 25 26 5% hittp://10.1.1.128:15672, 45 LA ' 44 openstack A% 65 yhy % 5%t A] LA
1 RabbitMQ HIIRESE S, WK 3.6 fis.
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Node

Mode: rabbit@controller (More about this node)

File descriptors (7} Socket descriptors (7 Erlang processes Memory Disk space Rates mode Info +/-
58 0 231 53MB 194GB basic Disc & Stats
1024 available 829 available 1048576 available | 1.5GB high watermar#t8MB low watermark
Paths

Config file | fetefrabbitmg/rabbitmg. config
Database directory | /var/lib/rabbitng/mnesiafrabbit@controller
Log file | fvar/logfrabbitmgfrabbit@eontroller. log

SASL log file | fwar/log/rabbitmg/rsbbit@controller-sasl log

E 3.6 #F RabbitMQ k7

3.25 ZIKFALE keystone

%14 GIE keystone K4 i .
[ mysql -uroot -p] # A\ MariaDB %4/ .
[ CREATE DATABASE keystone; 1 @1l 2 %4 2 .
[ show databases;] &F £
230 BIEEEE keystone F 7 2% root F P HIE T BURR

[GRANT ALL PRIVILEGES ON keystone.* TO 'keystone'@'localhost’ IDENTIFIED BY

'yhy';1
[ GRANT ALL PRIVILEGES ON keystone.* TO 'keystone'@'%' IDENTIFIED BY 'yhy"; ]

- ER

yhy ygéﬁ*&&%;%o

% 3 0. 2% keystone fll memcached.

[ yum -y install openstack-keystone httpd mod wsgi python-openstackclient memcached

python-memcached openstack-utils ]
% 4. Ja5) memcached k55 I EFFHLE BB,
[ systemctl enable memcached.service ]
[ systemctl restart memcached.service]
[ systemctl status memcached.service]
% 5 &: B E /etc/keystone/keystone.conf S 1F o
[ cp /etc/keystone/keystone.conf /etc/keystone/keystone.conf.bak ] 3 Jit i & SC 14 .
[>/etc/keystone/keystone.conf] & 25 L B -
fERI N 2B E /etc/keystone/keystone.conf LAY

[ openstack-config --set /etc/keystone/keystone.conf DEFAULT transport_url rabbit://openstack:

yhy@controller]

[ openstack-config --set /etc/keystone/keystone.conf database connection mysql:/keystone:yhy

@controller/keystone ]
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[ openstack-config --set /etc/keystone/keystone.conf cache backend oslo_cache.memcache pool]
[ openstack-config --set /etc/keystone/keystone.conf cache enabled true ]

[ openstack-config --set /etc/keystone/keystone.conf cache memcache servers controller:11211]
[ openstack-config --set /etc/keystone/keystone.conf memcache servers controller:112111]

[ openstack-config --set /etc/keystone/keystone.conf token expiration 3600 ]

[ openstack-config --set /etc/keystone/keystone.conf token provider fernet]

Fic B e RCR I 3.7 B

1# B
E 3.7 keystone B & LR

% 6. BCE httpd.conf XAF AT memcached SCAF.

[sed -i "s/#ServerName www.example.com:80/ServerName controller/" /etc/httpd/conf/httpd.
conf]

[sed -i 's/OPTIONS*.*/OPTIONS="-1127.0.0.1,::1,10.1.1.128"/" /etc/sysconfig/memcached ]

%74 BE keystone 5 httpd Z54 .

[ In -s /usr/share/keystone/wsgi-keystone.conf /etc/httpd/conf.d/]

%8 HIRERL.

[su -s /bin/sh -c "keystone-manage db_sync" keystone ]

%94 WAL fernet.

[ keystone-manage fernet_setup --keystone-user keystone --keystone-group keystone ]

[ keystone-manage credential setup --keystone-user keystone --keystone-group keystone]

WIHAb J5 2 78 fetc/keystone ™ AE B AN SR AT — AN SO,y O AUBR B 7 A P 4L
keystone.

%10 2: a5 httpd, 1% E httpd FFHLE 3.

[ systemctl enable httpd.service ]

[ systemctl restart httpd.service]
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[ systemctl status httpd.service ]

[ systemctl list-unit-files | grep httpd.service ]
110 A% admin H A
(keystone-manage bootstrap \
--bootstrap-password yhy \

--bootstrap-username admin \
--bootstrap-project-name admin \
--bootstrap-role-name admin \
--bootstrap-service-name keystone \
--bootstrap-region-id RegionOne \
--bootstrap-admin-url http://controller:35357/v3 \
--bootstrap-internal-url http://controller:35357/v3 \
--bootstrap-public-url http://controller:5000/v3 ]
B4

[ openstack project list --os-username admin --os-project-name admin --os-user-domain-id

default --os-project-domain-id default --os-identity-api-version 3 --os-auth-url http://controller:5000

--0s-password yhy]
IR [R5 A& 3.8 s

70

3.8 €& admin ARfALER

%12 8. AE admin FH PR &, A7 /root/admin-openrc LA FHEE AN E
i [vim /root/admin-openrc] 72 8% admin H P IR &R, WINLLTF A%
export OS_USER_DOMAIN_ID=default

export OS_PROJECT DOMAIN_ID=default

export OS USERNAME=admin

export OS PROJECT NAME=admin

export OS PASSWORD=yhy

export OS_IDENTITY API_VERSION=3

export OS_IMAGE_API_VERSION=2

export OS_ AUTH_URL=http://controller:35357/v3

13 5. g service T H .

[ source /root/admin-openrc ]

[ openstack project create --domain default --description "Service Project" service]
14 . 48 demo T H .
[ openstack project create --domain default --description "Demo Project" demo]



BATRE WK 3.9 ATos.

& 3.9 6l demo TIBXE

%15 2 A demo A/
[ openstack user create --domain default demo --password yhy]
BATRCR WA 3.10 P

E 3.10 6l demo AFA%RE

EE
yhy % demo A P &9 %
16 . 4% user AEIFKE demo H KT user A fh,

[ openstack role create user]
BATRCR I 3.11 R

3.1 Bl user HBIEITIR

[ openstack project create --domain default --description "Demo Project”" demo]
[ openstack role add --project demo --user demo user]

[ openstack project list]

BATHCR I 3.12 PR .
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& 3.12 %% demo AP F user HEHR

%17 BIE keystone.

[unset OS TOKEN OS URL]

i3 admin AP B A4 40T

[ openstack --os-auth-url http://controller:35357/v3 --os-project-domain-name default --os-user-
domain-name default --os-project-name admin --os-username admin token issue --ospassword yhy]

it demo I BeHIE AT 2 W1 :

[ openstack --os-auth-url http://controller:5000/v3 --os-project-domain-name default --os-user-
domain-name default --os-project-name demo --os-username demo token issue --os-password yhy ]

BATRCR WA 3.13 fias.

E 3.13 keystone BIFZR

3.2.6 =¥ HLE glance

glance 7F OpenStack B[ 71 51515 IS, BAG RS 1 57 5 BB ASBIAR o
%10 G glance FUdEE
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4G, ¥EA MariaDB #di i, 41 F:

[ mysql -uroot -p]

RJE, B glance Z0dE %, A WIR:

[ CREATE DATABASE glance; ]

H24 QIEBEEEM . BCEENIFR T RR .

[ GRANT ALL PRIVILEGES ON glance.* TO 'glance'@'localhost' IDENTIFIED BY 'yhy'; ]
[ GRANT ALL PRIVILEGES ON glance.* TO 'glance'@'%' IDENTIFIED BY 'yhy";1
%35 Al glance A FFR T H admin BUR .

[ source /root/admin-openrc]

[ openstack user create --domain default glance --password yhy1 fll% glance /7.

[ openstack role add --project service --user glance admin] %5 glance H J' i admin ALK .
%45 B image IR .

[ openstack service create --name glance --description "OpenStack Image service" image ]
IBAT A JE IR I 3.14 FTR .

tr #

B 3.14 % image [RER

%5 5: A glance [ endpoint.

[ openstack endpoint create --region RegionOne image public http://controller:9292 1

[ openstack endpoint create --region RegionOne image internal http://controller:9292 ]

[ openstack endpoint create --region RegionOne image admin http://controller:9292 1

65 %H glance M19% RPM ..

[ yum install openstack-glance -y ]

27 5 B4 glance Bt B S /etc/glance/glance-api.conf, V=D BEE .

[ cp /etc/glance/glance-api.conf /etc/glance/glance-api.conf.bak 1 71 R 4G HC & SO .

[ >/etc/glance/glance-api.conf] 7 25 & 1 .

[ openstack-config --set /etc/glance/glance-api.conf DEFAULT transport_url rabbit://openstack:
yhy@controller]

[ openstack-config --set /etc/glance/glance-api.conf database connection mysql+pymysql://
glance: yhy@controller/glance ]

[ openstack-config --set /etc/glance/glance-api.conf keystone _authtoken auth_uri http://controller:
50001
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[ openstack-config --set /etc/glance/glance-api.conf keystone authtoken auth_url http://controller:
353571

[ openstack-config --set /etc/glance/glance-api.conf keystone authtoken memcached servers
controller:112111]

[ openstack-config --set /etc/glance/glance-api.conf keystone authtoken auth_type password]

[ openstack-config --set /etc/glance/glance-api.conf keystone authtoken project domain name
default]

[ openstack-config --set /etc/glance/glance-api.conf keystone authtoken user domain name
default]

[ openstack-config --set /etc/glance/glance-api.conf keystone authtoken username glance ]

[ openstack-config --set /etc/glance/glance-api.conf keystone _authtoken password yhy ]

[ openstack-config --set /etc/glance/glance-api.conf keystone authtoken project name service ]

[ openstack-config --set /etc/glance/glance-api.conf paste_deploy flavor keystone ]

[ openstack-config --set /etc/glance/glance-api.conf glance store stores file,http ]

[ openstack-config --set /etc/glance/glance-api.conf glance store default_store file]

[ openstack-config --set /etc/glance/glance-api.conf glance store filesystem store datadir
/var/lib/glance/images/]

W B 56 U i 28CR T Lo Ceat] a4 &H, W 3.15 B,

la nf

3.15 glance Bt & X 43R

5% 8 . B glance L & S f/etc/glance/glance-registry.conf.

[ cp /etc/glance/glance-registry.conf /etc/glance/glance-registry.conf.bak 1 £ 17 JF 4R & SC1F .

[>/etc/glance/glance-registry.conf] 5% 2 R 4G HC B S

[ openstack-config --set /etc/glance/glance-registry.conf DEFAULT transport_url rabbit://openstack:
yhy@controller]

[ openstack-config --set /etc/glance/glance-registry.conf database connection mysql+pymysql://

glance:yhy@controller/glance ]
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[ openstack-config --set /etc/glance/glance-registry.conf keystone authtoken auth_uri http://
controller:5000]

[ openstack-config --set /etc/glance/glance-registry.conf keystone authtoken auth_url http://
controller:35357]

[ openstack-config --set /etc/glance/glance-registry.conf keystone authtoken memcached_servers
controller:11211]

[ openstack-config --set /etc/glance/glance-registry.conf keystone _authtoken auth_type password]

[ openstack-config --set /etc/glance/glance-registry.conf keystone authtoken project domain_
name default]

[ openstack-config --set /etc/glance/glance-registry.conf keystone authtoken user domain_
name default]

[ openstack-config --set /etc/glance/glance-registry.conf keystone authtoken project name
service]

[ openstack-config --set /etc/glance/glance-registry.conf keystone authtoken username glance]

[ openstack-config --set /etc/glance/glance-registry.conf keystone authtoken password yhy ]

[ openstack-config --set /etc/glance/glance-registry.conf paste deploy flavor keystone]

90 [F glance FdE

[ su -s /bin/sh -¢ "glance-manage db_sync" glance]

I BN = 2% i & HEAT B0 -

[ mysql -uroot -p]

[use glance; ]

[ show tables;]
F WK 3.16 FroaspiZk, WERIRFEE ).

[ 3.16 glance HiEER R IH
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%10 20: 330 glance KBNS,

[ systemctl enable openstack-glance-api.service openstack-glance-registry.service ]

[ systemctl restart openstack-glance-api.service openstack-glance-registry.service ]

[ systemctl status openstack-glance-api.service openstack-glance-registry.service ]

11 2P FEREL SRS

[ wget http://download.cirros-cloud.net/0.3.4/cirros-0.3.4-x86_64-disk.img]

120 FAEEEF] glance.

[ source /root/admin-openrc]

[ glance image-create --name "cirros-0.3.4-x86 64" --file cirros-0.3.4-x86 64-disk.img
--disk-format qcow?2 --container-format bare --visibility public --progress]

RHNELF T —A> CentOS 7.5 RGHIEAR, AT LU A1 iy & HEAT B2 4F -

[ glance image-create --name "CentOS7.5-x86 64" --file CentOS_7.5.qcow2 --disk-format
qcow? --container-format bare --visibility public --progress]

/] [glance image-list] iy & A HHGIIER, BT8R WE 3.17 fiom.

B 3.17 EEEEBIIR

3.2.7 ZEBE nova

125 A nova FdEE

B4, #E MariaDB 4

[ mysql -uroot -p1

WRJE, B nova HdE

[ CREATE DATABASE nova; ]

[ CREATE DATABASE nova_api;]

[ CREATE DATABASE nova_cell0;]

528 QUEEEE R P IFIR T AR .

[ GRANT ALL PRIVILEGES ON nova.* TO 'nova'@'localhost' IDENTIFIED BY 'yhy";]

[ GRANT ALL PRIVILEGES ON nova.* TO 'nova'@'%' IDENTIFIED BY 'yhy'; ]

[ GRANT ALL PRIVILEGES ON nova_api.* TO 'nova'@'localhost' IDENTIFIED BY 'yhy';]

[ GRANT ALL PRIVILEGES ON nova_api.* TO 'nova'@'%' IDENTIFIED BY 'yhy';]

[ GRANT ALL PRIVILEGES ON nova cell0.* TO 'nova'@'localhost' IDENTIFIED BY
'yhy';]

[ GRANT ALL PRIVILEGES ON nova_cell0.* TO 'nova'@'%' IDENTIFIED BY 'yhy';]

[ GRANT ALL PRIVILEGES ON *.* TO 'root'@'controller' IDENTIFIED BY 'yhy";1

[FLUSH PRIVILEGES;]

76



s

& FRARI| £ A% B 6994 [ SELECT DISTINCT CONCAT('User: ",user,"@",host,";') AS

query FROM mysql.user; ], BH Z 77 3 M # 444 [ REVOKE ALTER ON *.* TO 'root'@
'controller' IDENTIFIED BY 'yhy'; ],

% 328 Al nova 7 IEIK T3 admin AR .

[ source /root/admin-openrc]

[ openstack user create --domain default nova --password yhy ]

[ openstack role add --project service --user nova admin ]

45 A1 compute Ik55 .

[ openstack service create --name nova --description "OpenStack Compute" compute ]

% 5 4: 4% nova 1 endpoint.

[ openstack endpoint create --region RegionOne compute public http://controller:8774/v2.1/%)\

(tenant_id\)s]

[ openstack endpoint create --region RegionOne compute internal http://controller:8774/v2.1/%\

(tenant_id\)s]

[ openstack endpoint create --region RegionOne compute admin http://controller:8774/v2.1/%)\

(tenant_id\)s]

%6 2% nova FIAHICHAL .
[ yum install -y openstack-nova-api openstack-nova-conductor openstack-nova-cert openstack-

nova-console openstack-nova-novneproxy openstack-nova-scheduler]

%74 BlE nova L E S etc/nova/mova.conf.

[ cp /etc/nova/nova.conf /etc/nova/nova.conf.bak ]

[ >/etc/nova/nova.conf]

[ openstack-config --set /etc/nova/nova.conf DEFAULT enabled apis osapi_compute,metadata ]
[ openstack-config --set /etc/nova/nova.conf DEFAULT auth_strategy keystone ]

[ openstack-config --set /etc/nova/nova.conf DEFAULT my _ip 10.1.1.128 ]

[ openstack-config --set /etc/nova/nova.conf DEFAULT use_neutron True ]

[ openstack-config --set /etc/nova/nova.conf DEFAULT firewall _driver nova.virt.firewall.Noop

FirewallDriver]

[ openstack-config --set /etc/nova/nova.conf DEFAULT transport_url rabbit://openstack:yhy@

controller]

[ openstack-config --set /etc/nova/nova.conf database connection mysql+pymysql://nova:yhy@

controller/nova]

[ openstack-config --set /etc/nova/nova.conf api_database connection mysql+pymysql://nova:

yhy@controller/nova_apil

[ openstack-config --set /etc/nova/nova.conf scheduler discover hosts in_cells_interval -1]
[ openstack-config --set /etc/nova/nova.conf keystone _authtoken auth_uri http://controller:5000]
[ openstack-config --set /etc/nova/nova.conf keystone_authtoken auth_url http://controller:35357]

77

ik oo

AT TS S MW N 1 EESEE NV IXA B1e00 oelSuadQ HhatS:



HETRTES S SNIE = N1 ZF SOwe) Hif:

[ openstack-config --set /etc/nova/nova.conf keystone _authtoken memcached_servers controller:

112111]

[ openstack-config --set /etc/nova/nova.conf keystone authtoken auth_type password]

[ openstack-config --set /etc/nova/nova.conf keystone_authtoken project domain_name default]

[ openstack-config --set /etc/nova/nova.conf keystone _authtoken user_domain_name default]

[ openstack-config --set /etc/nova/nova.conf keystone_authtoken project name service]

[ openstack-config --set /etc/nova/nova.conf keystone_authtoken username noval

[ openstack-config --set /etc/nova/nova.conf keystone _authtoken password yhy ]

[ openstack-config --set /etc/nova/nova.conf keystone authtoken service token roles required

True]

[ openstack-config --set /etc/nova/nova.conf vnc vneserver _listen 10.1.1.128]
[ openstack-config --set /etc/nova/nova.conf vnc vneserver proxyclient _address 10.1.1.128]
[ openstack-config --set /etc/nova/nova.conf glance api_servers http://controller:9292]

[ openstack-config --set /etc/nova/nova.conf oslo_concurrency lock path /var/lib/nova/tmp]

EE
AR AT B LA P, FEEEH, IO ERGEE G,

85 WHE cell CRILH.
OpenStack 7£4% il *F [ L 1994 e 30 = EL4EH T Message Queue Al Database 1. JEHJE

Message Queue, BEETHE T R8I0, HAERERFMAKMZE. Ky OpenStack HLAFA BE AT
B OAGRIE I B S EER, AR, SEREMELAR] 200 i, —2KHE AT REEA+
JURPJEA WA NL; 9 1 RIXREX A DL, 5IN cells HRELAAE P OpenStack FEREAIY e fh.

[25 T nova $# &«

[su -s /bin/sh -c "nova-manage api_db sync" noval
[ su -s /bin/sh -¢ "nova-manage db sync" noval
WHE cell_v2 KEAIZE L R nova_cellO:

[ nova-manage cell v2 map_cell0 --database_connection mysql+pymysql://root:yhy@controller/

nova_cell0]

B — 4N celll HIHE R cell, XA cell BETANKAL &5 A

[nova-manage cell v2 create cell --verbose --name celll --database_connection mysql+pymysql://

root:yhy@controller/nova_cell0 --transport-url rabbit://openstack:yhy@controller:5672/]
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[ nova-status upgrade check ]

QUG cell0, FHREHLA AU S me b 21 B ookg o
[ nova-manage cell v2 simple_cell setup]

HE AR K R SIR:

[ nova-manage cell v2 list cells --verbose]



EE
Je R IR A S, RS AT T @e4, FELRmE| LT P,
[ nova- manage cell v2 dlscover hosts ]
B AR, iEE T Al At 4R 5 49 nova.conf UM 9 [scheduler]BE 3 F & Am discover
hosts_in_cells_interval=-1 %4, @i}]‘—ﬁﬁlﬁiﬂlo

%9 0. 2%k placement.

M Ocata fRIT46, 752230 E placement 25 nova A, 75N RERIHLK LIk 2 .

2 AEWLE placement 25 nova R I 201 R :

[ yum install -y openstack-nova-placement-api }

817k placement F /7 Fl placement AR%%, Wi

[ openstack user create  --domain default placement --password yhy]

[ openstack role add --project service --user placement admin }

[ openstack service create --name placement --description "OpenStack Placement" placement ]

1% placement [ endpoint, w2 Ul :

[ openstack endpoint create --region RegionOne placement public http://controller:8778 ]

[ openstack endpoint create --region RegionOne placement admin http://controller:8778 1

[ openstack endpoint create --region RegionOne placement internal http://controller:8778]

{2 placement %5 F nova.conf B, &l F:

[ openstack-config --set /etc/nova/nova.conf placement auth_url http://controller:35357 ]

[ openstack-config --set /etc/nova/nova.conf placement memcached_servers controller:11211]

[ openstack-config --set /etc/nova/nova.conf placement auth_type password]

[ openstack-config --set /etc/nova/nova.conf placement project domain_name default]

[ openstack-config --set /etc/nova/nova.conf placement user domain_name default]

[ openstack-config --set /etc/nova/nova.conf placement project name service ]

[ openstack-config --set /etc/nova/nova.conf placement username placement ]

[ openstack-config --set /etc/nova/nova.conf placement password yhy]

[ openstack-config --set /etc/nova/nova.conf placement os_region_name RegionOne]

fic B &4 00-nova-placement-api.conf A4, 1X— 0 7E A5 KB HIAL A B 2 B B AE 1B 17 n)
PRI A, R B R a2 R

[ cd /etc/httpd/conf.d/Y #ENBLE SCAFFTAE M) H 3%

[ cp 00-nova-placement-api.conf 00-nova-placement-api.conf.bak ] #&17 J5 it & L.

[>00-nova-placement-api.conf] & % JEHC & SO -

[ vim 00-nova-placement-api.conf] J H4mfa it & C1F .

FEFTIT BB B IR A2

Listen 8778

<VirtualHost *:8778>

WSGIProcessGroup nova-placement-api

WSGIApplicationGroup % {GLOBAL}

WSGIPassAuthorization On

79

ik oo

AT TS S MW N 1 EESEE NV IXA B1e00 oelSuadQ HhatS:



SN IZ SOwe) Hif:

N~
D

&
o

A}

i T LT S 181

WSGIDaemonProcess nova-placement-api processes=3 threads=1 user=nova group=nova
WSGIScriptAlias / /usr/bin/nova-placement-api
<Directory "/">

Order allow,deny

Allow from all

Require all granted

</Directory>

<IfVersion >= 2.4>

ErrorLogFormat "%M"

</IfVersion>

ErrorLog /var/log/nova/nova-placement-api.log
</VirtualHost>

Alias /nova-placement-api /usr/bin/nova-placement-api
<Location /nova-placement-api>

SetHandler wsgi-script

Options +ExecCGI

WSGIProcessGroup nova-placement-api
WSGIApplicationGroup % {GLOBAL}
WSGIPassAuthorization On

</Location>

[ systemctl restart httpd ] I2XBCE A5, 7FEE S httpd AR5 .
[nova-status upgrade check] £ &5 /2 HHELE MK, w22 T RER A 3.18 Fir.

nt.html

3.18 nova EEEXR
310 5. W HE nova MHRIRESTITHLE .

[ systemctl enable openstack-nova-api.service openstack-nova-cert.service openstack-nova-
consoleauth.service openstack-nova-scheduler.service openstack-nova-conductor.service openstacknova-
novneproxy.service ]
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J& 5l nova IR %5

[ systemctl restart openstack-nova-api.service openstack-nova-cert.service openstack-nova-
consoleauth.service openstack-nova-scheduler.service openstack-nova-conductor.service openstacknova-
novncproxy.service ]

A nova fIR%:

[ systemctl status openstack-nova-api.service openstack-nova-cert.service openstack-nova-
consoleauth.service openstack-nova-scheduler.service openstack-nova-conductor.service openstacknova-
novncproxy.service ]

[ systemctl list-unit-files |grep openstack-nova-*]

11 5 BRIIF nova %% .

[unset OS TOKEN OS URL]

[ source /root/admin-openrc ]

[nova service-list]
[ openstack endpoint list] #% endpoint list & 774 25 K IEffiHH

3.2.8 ZIEBE neutron

%15 A2 neutron H¥E .

[ CREATE DATABASE neutron; ]

520 QUEBEZER IR T AR .

[ GRANT ALL PRIVILEGES ON neutron.* TO 'neutron'@'localhost' IDENTIFIED BY 'yhy';]

[ GRANT ALL PRIVILEGES ON neutron.* TO 'neutron'@'%' IDENTIFIED BY 'yhy'"; 1

% 37 @I neutron H /7 I T admin BUFR .

[ source /root/admin-openrc]

[ openstack user create --domain default neutron --password yhy ]

[ openstack role add --project service --user neutron admin ]

4. B network A% .

[ openstack service create --name neutron --description "OpenStack Networking" network ]

%54 4 endpoint.

[ openstack endpoint create --region RegionOne network public http://controller:9696 ]

[ openstack endpoint create --region RegionOne network internal http://controller:9696 1

[ openstack endpoint create --region RegionOne network admin http://controller:9696 ]

36 5 224 neutron AR .

[ yum install -y openstack-neutron openstack-neutron-ml2 openstack-neutron-linuxbridge
ebtables]

% 7 4 1B neutron AL & S f/ete/neutron/neutron.conf.

[ cp /etc/neutron/neutron.conf /etc/neutron/neutron.conf.bak ]

[ >/etc/neutron/neutron.conf]

[ openstack-config --set /etc/neutron/neutron.conf DEFAULT core plugin ml2]

[ openstack-config --set /etc/neutron/neutron.conf DEFAULT service plugins router]
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[ openstack-config --set /etc/neutron/neutron.conf DEFAULT allow_overlapping_ips True]

[ openstack-config --set /etc/neutron/neutron.conf DEFAULT auth_strategy keystone ]

[ openstack-config --set /etc/neutron/neutron.conf DEFAULT transport_url rabbit://openstack:
yhy@controller]

[ openstack-config --set /etc/neutron/neutron.conf DEFAULT notify nova on_port_status_changes
True]

[ openstack-config --set /etc/neutron/neutron.conf DEFAULT notify nova_on_port data changes
Truel

[ openstack-config --set /etc/neutron/neutron.conf keystone authtoken auth_uri http://controller:
50001

[ openstack-config --set /etc/neutron/neutron.conf keystone authtoken auth url http://controller:
353571

[ openstack-config --set /etc/neutron/neutron.conf keystone authtoken memcached servers
controller:11211]

[ openstack-config --set /etc/neutron/neutron.conf keystone authtoken auth_type password ]

[ openstack-config --set /etc/neutron/neutron.conf keystone authtoken project domain name
default]

[ openstack-config --set /etc/neutron/neutron.conf keystone authtoken user domain name
default]

[ openstack-config --set /etc/neutron/neutron.conf keystone authtoken project name service ]

[ openstack-config --set /etc/neutron/neutron.conf keystone authtoken username neutron }

[ openstack-config --set /etc/neutron/neutron.conf keystone authtoken password yhy ]

[ openstack-config --set /etc/neutron/neutron.conf database connection mysql+pymysql:/neutron:
yhy@controller/neutron ]

[ openstack-config --set /etc/neutron/neutron.conf nova auth url http://controller:353571

[ openstack-config --set /etc/neutron/neutron.conf nova auth_type password ]

[ openstack-config --set /etc/neutron/neutron.conf nova project domain_name default]

[ openstack-config --set /etc/neutron/neutron.conf nova user domain_name default]

[ openstack-config --set /etc/neutron/neutron.conf nova region_name RegionOne]

[ openstack-config --set /etc/neutron/neutron.conf nova project_name service

[ openstack-config --set /etc/neutron/neutron.conf nova username nova}

[ openstack-config --set /etc/neutron/neutron.conf nova password yhy ]

[ openstack-config --set /etc/neutron/neutron.conf oslo_concurrency lock path /var/lib/neutron/
tmp]

%8P MLE S fF/etc/neutron/plugins/ml2/ml2_conf.ini.

[ openstack-config --set /etc/neutron/plugins/ml2/ml2_conf.ini ml2 type drivers flat,vlan,vxlan]

[ openstack-config --set /etc/neutron/plugins/ml2/ml2 conf.ini ml2 mechanism_ drivers
linuxbridge,l2population ]

[ openstack-config --set /etc/neutron/plugins/ml2/ml2_conf.ini ml2 extension_drivers port

security ]
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[ penstack-config --set /etc/neutron/plugins/ml2/ml2_conf.ini mI2 tenant network types vxlan]

[ openstack-config --set /etc/neutron/plugins/ml2/ml2_conf.ini mI2 path_mtu 1500]

[ openstack-config --set /etc/neutron/plugins/ml2/ml2 conf.ini miI2 type flat flat networks
provider]

[ openstack-config --set /etc/neutron/plugins/ml2/ml2_conf.ini ml2 type vxlan vni_ranges
1:1000]

[ openstack-config --set /etc/neutron/plugins/ml2/ml2_conf.ini securitygroup enable_ipset Truel

%9 5. ML S/ ete/neutron/plugins/ml2/linuxbridge agent.ini.

[ openstack-config --set /etc/neutron/plugins/ml2/linuxbridge agent.ini DEFAULT debug
false]

[ openstack-config --set /etc/neutron/plugins/ml2/linuxbridge agent.ini linux_bridge physical
interface_mappings provider:eno50332184]

[ openstack-config --set /etc/neutron/plugins/ml2/linuxbridge agent.ini vxlan enable vxlan
True]

[ openstack-config --set /etc/neutron/plugins/ml2/linuxbridge agent.ini vxlan local ip 10.2.2.120]

[ openstack-config --set /etc/neutron/plugins/ml2/linuxbridge agent.ini vxlan 12_population
Truel

[ openstack-config --set /etc/neutron/plugins/ml2/linuxbridge agent.ini agent prevent arp_spoofing
Truel

[ openstack-config --set /etc/neutron/plugins/ml2/linuxbridge agent.ini securitygroup enable
security group True}

[ openstack-config --set /etc/neutron/plugins/ml2/linuxbridge agent.ini securitygroup firewall
driver neutron.agent.linux.iptables_firewall.IptablesFirewallDriver]

€n050332184 rum W, BFHEALT, X256 W-F LA R G, 4o R R AL
MMF, AL VM SR N%&TISE
local ip & X 9 [#i8 W%, %4, VXLAN T vm-linuxbridge->vxlan ------ tun-----vxlan->

linuxbridge-vim,

510 26: BLE X Af/ete/neutron/13_agent.ini.

[ openstack-config --set /etc/neutron/13_agent.ini DEFAULT interface_driver neutron.agent.linux.
interface. BridgelnterfaceDriver]

[ penstack-config --set /etc/neutron/13_agent.ini DEFAULT external network bridge]

[ openstack-config --set /etc/neutron/I3_agent.ini DEFAULT debug false]

11 30 BCE U /ete/neutron/dhep_agent.inis

[ openstack-config --set /etc/neutron/dhcp _agent.ini DEFAULT interface driver neutron.agent.
linux.interface.BridgeInterfaceDriver]

[ openstack-config --set /etc/neutron/dhcp _agent.ini DEFAULT dhep_driver neutron.agent.linux.
dhcp.Dnsmasq]
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[ openstack-config --set /etc/neutron/dhcp agent.ini DEFAULT enable isolated metadata
Truel

[ openstack-config --set /etc/neutron/dhcp _agent.ini DEFAULT verbose True ]

[ openstack-config --set /etc/neutron/dhcp _agent.ini DEFAULT debug false ]

9512 . HHTNC E S ete/nova/nova.conf

X— AL E R H &1k Compute 75 B8 H neutron P25,

[ openstack-config --set /etc/nova/nova.conf neutron url http://controller:96961

[ openstack-config --set /etc/nova/nova.conf neutron auth_url http://controller:35357]

[ openstack-config --set /etc/nova/nova.conf neutron auth_plugin password]

[ openstack-config --set /etc/nova/nova.conf neutron project domain_id default]

[ openstack-config --set /etc/nova/nova.conf neutron user _domain_id default]

[ openstack-config --set /etc/nova/nova.conf neutron region_name RegionOne ]

[ openstack-config --set /etc/nova/nova.conf neutron project name service ]

[ openstack-config --set /etc/nova/nova.conf neutron username neutron ]

[ openstack-config --set /etc/nova/nova.conf neutron password yhy 1

[ openstack-config --set /etc/nova/nova.conf neutron service metadata proxy True]

[ openstack-config --set /etc/nova/nova.conf neutron metadata_proxy shared secret yhy]

%13 2: ¥4 dhcp-option-force=26,1450 5 A /etc/neutron/dnsmasg-neutron.conf,

[ echo "dhcp-option-force=26,1450" >/etc/neutron/dnsmasq-neutron.conf’]

2 14 25: BB S /ete/neutron/metadata_agent.ini.

[ openstack-config --set /etc/neutron/metadata_agent.ini DEFAULT nova_metadata_ip controller]

[ openstack-config --set /etc/neutron/metadata_agent.ini DEFAULT metadata_proxy_shared
secret yhy]

[ openstack-config --set /etc/neutron/metadata_agent.ini DEFAULT metadata_workers 4]

[ openstack-config --set /etc/neutron/metadata_agent.ini DEFAULT verbose True ]

[ openstack-config --set /etc/neutron/metadata_agent.ini DEFAULT debug false

[ openstack-config --set /etc/neutron/metadata_agent.ini DEFAULT nova metadata_protocol
http]

W15, Q@R

[in -s /etc/neutron/plugins/ml2/ml2_conf.ini /etc/neutron/plugin.ini]

F16 20 FBHERRE.

[su -s /bin/sh -¢c "neutron-db-manage --config-file /etc/neutron/neutron.conf --config-file
/etc/neutron/plugins/ml2/ml2_conf.ini upgrade head" neutron]

%17 & HJS nova iS5

ARTHAE L T nova.conf SCfF,  Jr DLIX HL 228 5 nova k%5 .

[ systemctl restart openstack-nova-api.service }

[ systemctl status openstack-nova-api.service ]

2 18 2: H )3 neutron ARSI BEITHLIE S,

[ systemctl enable neutron-server.service neutron-linuxbridge-agent.service neutron-dhcp-agent.

service neutron-metadata-agent.service ]
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[ systemctl restart neutron-server.service neutron-linuxbridge-agent.service neutron-dhcp-agent.
service neutron-metadata-agent.service ]

[ systemctl status neutron-server.service neutron-linuxbridge-agent.service neutron-dhcp-agent.
service neutron-metadata-agent.service ]

%% 19 2P: JA 3l neutron-13-agent.service 315 B LS 5l .

[ systemctl enable neutron-13-agent.service ]

[ systemctl restart neutron-13-agent.service ]

[ systemctl status neutron-13-agent.service]

5520 0 PUTRAE.

[ source /root/admin-openrc]

[ neutron ext-list}

[ neutron agent-list]

55214 G VXLAN BEp%s, ik EMALREDT [ 4h K .

[ source /root/admin-openrc] JeHAT AR &

[ neutron --debug net-create --shared provider --router:external True --provider:network type
flat --provider:physical network provider] €% flat #£3[] public %%, ¥ &, XA public /&4h
AR, A flat BRI

PATRIX—2, FES 1 BT A, public 283 E NI AIAMER 4 .

[ neutron subnet-create provider 192.168.64.0/24 --name provider-sub --allocation-pool
start=192.168.64.50,end=192.168.64.90 --dns-nameserver 8.8.8.8 --gateway 192.168.64.2] @]%
public MK/, %N public-sub, MIEE 192.168.64.0/24, Ff H. IP Ju[H /& 50~90 (—Mie%s
VM H ) floating IP), DNS % &N 8.8.8.8, MK K 192.168.64.2.

[ neutron net-create private --provider:network_type vxlan --router:external False --shared] /]
44 private FIFAA M4, ZEHECH VXLAN.

[ neutron subnet-create private --name private-subnet --gateway 192.168.1.1 192.168.1.0/24]
B1% 444 private-subnet FIFAF WIS 7, BN 192.168.1.0, %M Bl 2 EIIN LRI AL A
IP Hisdik:.

s A IR =B TANFRDL S, BT B, 8. H5oREE, A tAT LAE)
HEANAFBIRAA ML, .

[ neutron net-create private-office --provider:network type vxlan --router:external False
--shared]

[ neutron subnet-create private-office --name office-net --gateway 192.168.2.1 192.168.2.0/24]

[ neutron net-create private-sale --provider:network type vxlan --router:external False
--shared ]

[ neutron subnet-create private-sale --name sale-net --gateway 192.168.3.1 192.168.3.0/24]

[ neutron net-create private-technology --provider:network type vxlan --router:external False
--shared ]

[ neutron subnet-create private-technology --name technology-net --gateway 192.168.4.1
192.168.4.0/241

QU . 7ESH _LaRAE, B “WIH” TR MR — Bl — “Erdigt” md,
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HETRTES S SNIE = N1 ZF SOwe) Hif:

% B A4 BR AT Bl A 4, 3X BLdr 4408 router, B B DUIRES L b (up)”, MM 2% 1635 provider”,
By “Frdt” ad)E, 18 router G E ).

AR N7 R g nEED T A, I MEREA A MR, ik “private:
192.168.12.0/24”,

BN 1 Vdr 25, FTLAE BIPANE H 262 down A, i — 23 JLA RIHT L2 running
RE R, 528 running GEAT) IRAS, BB FINLIN L8 TE 1207 W 4K

5220 R AEMZERS .

AT [neutron agent-list] A EF RS EGE “FR” RE.

3.2.9 =¥ dashboard

[ yum install -y openstack-dashboard] %% dashboard AHIC#A4- .
[ vim /etc/openstack-dashboard/local_settings ] 1Z0 e & 14, WA :
SESSION_ENGINE = 'django.contrib.sessions.backends.cache'
CACHES = {
'default': {
'BACKEND'":'django.core.cache.backends.memcached.MemcachedCache',
'LOCATION':'controller1:11211",

}

J& )] dashboard Ik %5 & B FHLE 20

[ systemctl restart httpd.service memcached.service ]

[ systemctl status httpd.service memcached.service ]

ZIt, Controller 1 & 5¢E, $THF Firefox W% 2% 15 17 http://1.1.1.128/dashboard/H ]
H#E\ OpenStack &3k 7, 41 3.19 Frs.

£3 5 - OpenStack Dash % \§

<« C | ®@ A== | 1.1.1.128/dashboard/auth/login/?next=/dashboard/ | i
oA % EE—F ==

openstack.

=R

BFRE

i3

& 3.19 OpenStack ZFHE
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3.3 Compute T EEE

3.31 NEBEE

515 BB, CPU BN 4 #%, WAEEH 4GB.

%20 MIBRECREIMN R, Bl nmskm R, RARIMEZE RS
9300 WHE P bk, MBI kEE. SELinux, WEFHLA.

%5 4 5. M Controller i & & il yum .

& % Controller 75 &, HATWI 4 :

[ cd /ete/yum.repo.d]

Crm -of * ] WIBR R yum Y.

[scp -p yum7.repo 10.1.1.121:/etc/yum.repo.d/]1 M Controller 75 i & il yum Jii.
[scp -p ocata.repo 10.1.1.121:/etc/yum.repo.d/] M Controller 5 5 & il yum .
5 Bk Compute 115, PATWI N2

[yum clean all] EFREA yum Ji.

[ yum makecache] 5545 I 6045 B N BB AHTHEHLZAF ALK

%6 R

[ yum install -y net-tool wget vim ntpdate ntp base-completion]

578 [RIBHTE .

[ntpdate 10.1.1.120] [F]& Controller 7 s [¥JI [A] .

[vim /ete/ntp.conf] Zw4R I8 [0 B E SCHF, A inan RS

Server 10.1.1.120 iburst

[ systemctl restart ntpd Y = )5 B8 [F] 20 IR 55
% 8 #F: &l Controller 17 £ [ hosts 3 4% Compute 7 5.

3% Controller 75 /5, BT W T 4K Controller 75 5 [ hosts SCAF & il 2] Compute 5 5

[scp -p /etc/hosts 10.1.1.121:/etc/hosts ]
%9 i SSH AR,

[ssh-keygen -t rsal] IE1TAT 4 JG & 1E/root/.ssh NAER— id_rsa.pub MIAEH, ZREHH

BB RHLEE

[ ssh-copy-id -i /root/.ssh/id_rsa.pub -p 22 root@10.1.1.121] 7E Controller 5 i iz

21T,

[ ssh-copy-id -1 /root/.ssh/id_rsa.pub -p 22 root@10.1.1.120] 7£ Compute 77 15EP ﬁo

SRJETE Compute 9 f1121T— R [ssh controller] #74>, 7t Controller 1 /& i&

compute] 4. &5, FEHLZ A SSH FFM AHFEH, HFA0LEES %

910 20 @I BB R

—K [ssh
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3.3.2 REEMMEBHEXKETE

47T [yum install -y openstack-selinux python-openstackclient yum-plugin-priorities openstack-

nova-compute openstack-utils ntpdate ] iy & 2225 1

% 10 BLHE nova.confs

[ cp /etc/nova/nova.conf /etc/nova/nova.conf.bak ] #1751 K (g B SC14
[>/etc/nova/nova.conf] & 7% J5 L B S -

[ openstack-config --set /etc/nova/nova.conf DEFAULT auth_strategy keystone ]
[ openstack-config --set /etc/nova/nova.conf DEFAULT my ip 10.1.1.121]

[ openstack-config --set /etc/nova/nova.conf DEFAULT use_neutron True ]

[ openstack-config --set /etc/nova/nova.conf DEFAULT firewall _driver nova.virt.firewall.Noop

FirewallDriver]

[ openstack-config --set /etc/nova/nova.conf DEFAULT transport_url rabbit://openstack:yhy@

controller]

[ openstack-config --set /etc/nova/nova.conf keystone_authtoken auth_uri http://controller:5000]
[ openstack-config --set /etc/nova/nova.conf keystone _authtoken auth_url http://controller:35357 ]

[ openstack-config --set /etc/nova/nova.conf keystone authtoken memcached_servers controller:

11211]
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[ openstack-config --set /etc/nova/nova.conf keystone _authtoken auth_type password]

[ openstack-config --set /etc/nova/nova.conf keystone _authtoken project_domain_name default]
[ openstack-config --set /etc/nova/nova.conf keystone authtoken user_domain_name default]
[ openstack-config --set /etc/nova/nova.conf keystone _authtoken project name service]

[ openstack-config --set /etc/nova/nova.conf keystone _authtoken username nova}

[ openstack-config --set /etc/nova/nova.conf keystone _authtoken password yhy ]

[ openstack-config --set /etc/nova/nova.conf placement auth_uri http://controller:5000]

[ openstack-config --set /etc/nova/nova.conf placement auth_url http://controller:35357]

[ openstack-config --set /etc/nova/nova.conf placement memcached_servers controller:11211]
[ openstack-config --set /etc/nova/nova.conf placement auth_type password]

[ openstack-config --set /etc/nova/nova.conf placement project domain_name default]

[ openstack-config --set /etc/nova/nova.conf placement user_domain_name default]

[ openstack-config --set /etc/nova/nova.conf placement project name service ]

[ openstack-config --set /etc/nova/nova.conf placement username placement ]

[ openstack-config --set /etc/nova/nova.conf placement password yhy]

[ openstack-config --set /etc/nova/nova.conf placement os_region_name RegionOne]

[ openstack-config --set /etc/nova/nova.conf vnc enabled True ]

[ openstack-config --set /etc/nova/nova.conf vnc keymap en-us]



[ openstack-config --set /etc/nova/nova.conf vnc vncserver listen 0.0.0.0]

[ openstack-config --set /etc/nova/nova.conf vnc vncserver proxyclient_address 10.1.1.1211]

[ openstack-config --set /etc/nova/nova.conf vinc novncproxy base url http:// 10.1.1.121:6080/
vnc_auto.html]

[ openstack-config --set /etc/nova/nova.conf glance api_servers http://controller:9292]

[ openstack-config --set /etc/nova/nova.conf oslo_concurrency lock path /var/lib/nova/tmp ]

[ openstack-config --set /etc/nova/nova.conf libvirt virt_type gemu]

% 2 0. WH libvirtd.service Fll openstack-nova-compute.service H#HLJE 5

[ systemctl enable libvirtd.service openstack-nova-compute.servicel 1% & HHLJE ).

[ systemctl restart libvirtd.service openstack-nova-compute.service ] =i #H AR5 -

[ systemctl status libvirtd.service openstack-nova-compute.service ] 25 AR5 IRZ

% 3 2P: | Controller FHATIGIE

[ source /root/admin-openrc]

[ openstack compute service list]

HHr 8 5% Dashboard, £ “EHR” — “BUNLEEEL” NrlLLE 2] Compute T Ao
3.3.3 =Z£3£ Neutron

B 10 RAMRE .

[ yum install -y openstack-neutron-linuxbridge ebtables ipset]

% 2 : BLE neutron.conf,

[ cp /etc/neutron/neutron.conf /etc/neutron/neutron.conf.bak 1 #5143 Jii Fic & SC 44+

[ >/etc/neutron/neutron.conf) i 7= Ji Bt B S AF .

[ openstack-config --set /etc/neutron/neutron.conf DEFAULT auth_strategy keystone]

[ openstack-config --set /etc/neutron/neutron.conf DEFAULT advertise mtu True]

[ openstack-config --set /etc/neutron/neutron.conf DEFAULT dhcp_agents_per network 21

[ openstack-config --set /etc/neutron/neutron.conf DEFAULT control _exchange neutron]

[ openstack-config --set /etc/neutron/neutron.conf DEFAULT nova_url http:/controller:8774/v2]

[ openstack-config --set /etc/neutron/neutron.conf DEFAULT transport_url rabbit://openstack:
yhy@controller]

[ openstack-config --set /etc/neutron/neutron.conf keystone authtoken auth_uri http://controller:
50001

[ openstack-config --set /etc/neutron/neutron.conf keystone authtoken auth_url http://controller:
353571

[ openstack-config --set /etc/neutron/neutron.conf keystone authtoken memcached servers
controller:11211]
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[ openstack-config --set /etc/neutron/neutron.conf keystone _authtoken auth_type password]

[ openstack-config --set /etc/neutron/neutron.conf keystone authtoken project domain name
default]

[ openstack-config --set /etc/neutron/neutron.conf keystone authtoken user domain name
default]

[ openstack-config --set /etc/neutron/neutron.conf keystone _authtoken project name service]

[ openstack-config --set /etc/neutron/neutron.conf keystone authtoken username neutron }

[ openstack-config --set /etc/neutron/neutron.conf keystone authtoken password yhy ]

[ openstack-config --set /etc/neutron/neutron.conf oslo_concurrency lock path /var/lib/neutron/
tmp]

% 3 : BLE /etc/neutron/plugins/ml2/linuxbridge agent.ini /=3 #t .

[ openstack-config --set /etc/neutron/plugins/ml2/linuxbridge agent.ini vxlan enable vxlan
Truel

[ openstack-config --set /etc/neutron/plugins/ml2/linuxbridge agent.ini vxlan local ip 10.2.2.121]

[ openstack-config --set /etc/neutron/plugins/ml2/linuxbridge agent.ini vxlan 12 population
Truel

[ openstack-config --set /etc/neutron/plugins/ml2/linuxbridge agent.ini securitygroup enable
security _group True]

[ openstack-config --set /etc/neutron/plugins/ml2/linuxbridge agent.ini securitygroup firewall
driver neutron.agent.linux.iptables_firewall.IptablesFirewallDriver]

4 %: ME nova.conf,

[ openstack-config --set /etc/nova/nova.conf neutron url http://controller:96961

[ openstack-config --set /etc/nova/nova.conf neutron auth_url http://controller:35357]

[ openstack-config --set /etc/nova/nova.conf neutron auth_type password]

[ openstack-config --set /etc/nova/nova.conf neutron project domain_name default]

[ openstack-config --set /etc/nova/nova.conf neutron user domain name default]

[ openstack-config --set /etc/nova/nova.conf neutron region_name RegionOne ]

[ openstack-config --set /etc/nova/nova.conf neutron project name service

[ openstack-config --set /etc/nova/nova.conf neutron username neutron }

[ openstack-config --set /etc/nova/nova.conf neutron password yhy 1

%580 HENITHLE B3RS .

[ systemctl restart libvirtd.service openstack-nova-compute.service ]

[ systemctl enable neutron-linuxbridge-agent.service]

[ systemctl restart neutron-linuxbridge-agent.service ]

[ systemctl status libvirtd.service openstack-nova-compute.service neutron-linuxbridge-agent.
service ]
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3.4 &0 Cinder F&

3.41 ¥ Cinder fEHitEH &

%10 BE nova.
ﬁ%*aﬁﬁ Cinder 1ENTFET A, NWFEEBIL nova BLE XXM GFE, X—FH2ETET S

Compute FHEAERD .

[ openstack-config --set /etc/nova/nova.conf cinder os_region_name RegionOne ]
[ systemctl restart openstack-nova-compute.service ]

%% 2 6 {E Controller I 5 Ji nova ik 55,

[ systemctl restart openstack-nova-api.service }

[ systemctl status openstack-nova-api.service ]

3.4.2 7£ Controller 1 4TI&1iF

[ source /root/admin-openrc]

[ neutron agent-list]

[ nova-manage cell v2 discover hosts]

2, Compute 17 & E 5, 1217 nova host-list B LA I ) computel 7 £
WER T LB 54— Compute 9/, HREEL FRPIRRIT], FEEBgatHEyLALA M

IP Hudik.

B FC A a2

[ openstack flavor create m1.tiny --id 1 --ram 512 --disk 1 --vcpus 1]

[ openstack flavor create m1.small --id 2 --ram 2048 --disk 20 --vcpus 1]

[ openstack flavor create m1.medium --id 3 --ram 4096 --disk 40 --vcpus 2]
[ openstack flavor create m1.large --id 4 --ram 8192 --disk 80 --vcpus 4]

[ openstack flavor create m1.xlarge --id 5 --ram 16384 --disk 160 --vcpus 81
[ openstack flavor list]

3.4.3 ZIEBE Cinder

%10 G EEEE M IR T AR .

FREAEE, PATIT A5 4

[ CREATE DATABASE cinder; ]

[ GRANT ALL PRIVILEGES ON cinder.* TO 'cinder'@'localhost' IDENTIFIED BY 'yhy'; ]
[ GRANT ALL PRIVILEGES ON cinder.* TO 'cinder'@'%' IDENTIFIED BY 'yhy';]

%2 4. A% Cinder H 7 FFIK T admin AR .

[ source /root/admin-openrc]
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[ openstack user create --domain default cinder --password yhy]

[ openstack role add --project service --user cinder admin ]

3 AE volume R -

[ openstack service create --name cinder --description "OpenStack Block Storage" volume ]

[ openstack service create --name cinderv2 --description "OpenStack Block Storage" volumev2]

% 4. 4% endpoint.

[ openstack endpoint create --region RegionOne volume public http://controller:8776/v1/%\
(tenant_id\)s]

[ openstack endpoint create --region RegionOne volume internal http://controller:8776/v1/%)\
(tenant_id\)s]

[ openstack endpoint create --region RegionOne volume admin http://controller:8776/v1/%\
(tenant_id\)s]

[ openstack endpoint create --region RegionOne volumev2 public http://controller:8776/v2/%)\
(tenant_id\)s]

[ openstack endpoint create --region RegionOne volumev?2 internal http://controller:8776/v2/%\
(tenant_id\)s]

[ openstack endpoint create --region RegionOne volumev2 admin http://controller:8776/v2/%\
(tenant_id\)s]

%50 %3 Cinder AHR MRS -

[ yum install openstack-cinder -y

%6 A B Cinder B E S

[ cp /etc/cinder/cinder.conf /etc/cinder/cinder.conf.bak ] 17 JEilc & SC4F.

[>/etc/cinder/cinder.conf) 5 7 JF L B S

[ openstack-config --set /etc/cinder/cinder.conf DEFAULT transport_url rabbit://openstack:yhy@
controller]

[ openstack-config --set /etc/cinder/cinder.conf DEFAULT my ip 10.1.1.120]

[ openstack-config --set /etc/cinder/cinder.conf DEFAULT auth_strategy keystone ]

[ openstack-config --set /etc/cinder/cinder.conf database connection mysql+pymysql://cinder:
yhy@controller/cinder]

[ openstack-config --set /etc/cinder/cinder.conf keystone authtoken auth_uri http://controller:
50001

[ openstack-config --set /etc/cinder/cinder.conf keystone authtoken auth_url http://controller:
353571

[ openstack-config --set /etc/cinder/cinder.conf keystone authtoken memcached servers
controller:11211]

[ openstack-config --set /etc/cinder/cinder.conf keystone authtoken auth_type password]

[ openstack-config --set /etc/cinder/cinder.conf keystone authtoken project domain_name
default]

[ openstack-config --set /etc/cinder/cinder.conf keystone authtoken user domain_name default]
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[ openstack-config --set /etc/cinder/cinder.conf keystone authtoken project name service ]

[ openstack-config --set /etc/cinder/cinder.conf keystone authtoken username cinder]

[ openstack-config --set /etc/cinder/cinder.conf keystone authtoken password yhy]

[ openstack-config --set /etc/cinder/cinder.conf oslo_concurrency lock path /var/lib/cinder/tmp]

BT FDHEE.

[ su -s /bin/sh -c "cinder-manage db sync" cinder}

2 8 #5: 1F Controller )23 Cinder fk%%, % BITHLES.

[ systemctl enable openstack-cinder-api.service openstack-cinder-scheduler.service

[ systemctl restart openstack-cinder-api.service openstack-cinder-scheduler.service ]

[ systemctl status openstack-cinder-api.service openstack-cinder-scheduler.service]

59 %hE Cinder 19, fEXH, FAITEHONNIN—MiEHE (/dev/sdb) FI{E Cinder
RSy (R, X5 RAE Cinder 19 i _LERAERD

[ yum install lvm2 -y]

108 FENRSIFRERNITILA R GER, X—HR7E Cinder 115 EEAIERD.

[ systemctl enable lvm2-lvmetad.service ]

[ systemctl start lvm2-lvmetad.service ]

[ systemctl status lvm2-lvmetad.service ]

1120 IR lvm, XHLE/dev/sdb B2 BUSMNNINIAERE (JER, X072 4E Cinder '
s EBRAERTD .

[ fdisk -1]

[ pvcreate /dev/sdb]

[ vgcreate cinder-volumes /dev/sdb]

H12 0 JRAAE Y A lvm.conf SCMF (R, X — P2 AE Cinder 15 5 EHRAERD.

[ vim /etc/lvm/lvm.conf]

7E devices | IS filter = [ "a/sda/", "a/sdb/", "t/.*/"].

SRIGEJA N lvm2 IljR%5 -

[ systemctl restart lvm2-lvmetad.service ]

[ systemctl status lvm2-lvmetad.service ]

%13 . 223 openstack-cinder. targetcli (ERE, X—&7E Cinder 75 5 _LEAERD.

[ yum install openstack-cinder openstack-utils targetcli python-keystone ntpdate -y ]

5 14 30 B Cinder FLE M (R, X—HZ1E Cinder 15 5 FHAERD.

[ cp /etc/cinder/cinder.conf /etc/cinder/cinder.conf.bak ]

[ >/etc/cinder/cinder.conf]

[ openstack-config --set /etc/cinder/cinder.conf DEFAULT auth_strategy keystone]

[ openstack-config --set /etc/cinder/cinder.conf DEFAULT my ip 10.1.1.122]

[ openstack-config --set /etc/cinder/cinder.conf DEFAULT enabled backends lvim]

[ openstack-config --set /etc/cinder/cinder.conf DEFAULT glance api_servers http://controller:
9292]
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[ openstack-config --set /etc/cinder/cinder.conf DEFAULT glance api_version 2]

[ openstack-config --set /etc/cinder/cinder.conf DEFAULT enable v1_api Truel

[ openstack-config --set /etc/cinder/cinder.conf DEFAULT enable v2_api Truel

[ openstack-config --set /etc/cinder/cinder.conf DEFAULT enable v3 api True]

[ openstack-config --set /etc/cinder/cinder.conf DEFAULT storage availability zone noval

[ openstack-config --set /etc/cinder/cinder.conf DEFAULT default availability zone noval

[ openstack-config --set /etc/cinder/cinder.conf DEFAULT os_region name RegionOne]

[ openstack-config --set /etc/cinder/cinder.conf DEFAULT api_paste_config /etc/cinder/api-
paste.ini]

[ openstack-config --set /etc/cinder/cinder.conf DEFAULT transport_url rabbit://openstack:yhy
@controller]

[ openstack-config --set /etc/cinder/cinder.conf database connection mysql+pymysql://cinder:
yhy@controller/cinder]

[ openstack-config --set /etc/cinder/cinder.conf keystone authtoken auth uri http://controller:
50001

[ openstack-config --set /etc/cinder/cinder.conf keystone authtoken auth_url http://controller:
353571

[ openstack-config --set /etc/cinder/cinder.conf keystone _authtoken memcached_servers controller:
11211]

[ openstack-config --set /etc/cinder/cinder.conf keystone authtoken auth_type password]

[ openstack-config --set /etc/cinder/cinder.conf keystone authtoken project domain name
default]

[ openstack-config --set /etc/cinder/cinder.conf keystone_authtoken user domain_name default]

[ openstack-config --set /etc/cinder/cinder.conf keystone authtoken project name service ]

[ openstack-config --set /etc/cinder/cinder.conf keystone authtoken username cinder]

[ openstack-config --set /etc/cinder/cinder.conf keystone authtoken password yhy]

[ openstack-config --set /etc/cinder/cinder.conf lvm volume_driver cinder.volume.drivers.lvm.
LVM VolumeDriver]

[ openstack-config --set /etc/cinder/cinder.conf lvm volume _group cinder-volumes]

[ openstack-config --set /etc/cinder/cinder.conf Ivm iscsi_protocol iscsi]

[ openstack-config --set /etc/cinder/cinder.conf lvm iscsi_helper lioadm]

[ openstack-config --set /etc/cinder/cinder.conf oslo_concurrency lock path /var/lib/cinder/tmp ]

% 15 *P: Ja 8 openstack-cinder-volume Fll target 315 B IFHLIE 2 (JEE, IX—2P & 1E Cinder
T EERAERD .

[ systemctl enable openstack-cinder-volume.service target.service ]

[ systemctl restart openstack-cinder-volume.service target.service ]

[ systemctl status openstack-cinder-volume.service target.service ]
516 3F: IRIE Cinder 552 5 1EW .
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[ source /root/admin-openrc]

[ cinder service-list]

3.5 /NG

REVENN4H T 1E CentOS 7 H1 %255 Z OpenStack 117572, EE N EFE OpenStack 1)
FEREFIIN, OpenStack 1A 224, OpenStack 135 T, {1 RDO #5%& OpenStack PAK
B OpenStack 5. AF I 152 E 8 OpenStack A R4EH, f#H RDO % OpenStack [
TRV SCBAB  Re AUL I 288 R ST A5 ) 3
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