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Abstract

ReallLab®2 KREONET/GLORIADE 0| &5l= SEIAAY HERZIS HF
of & O Helof 0/&gt + YUe FATAHNEE TRl FHAIZ A2re A
O/0f RealLab2 ZFGAIE, LEE/X AFFHES o/ERI0/% A2 ool 2F A
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Aol Lol FefRE KA LEf gt 2FE + U= O+ 9 ZEZHE
Z O/20/F{ o0z Reallabo] ERZofE= 7|50 Ufef FHAHTE 50 H2/7f 7f50f
of. 2 ZEA oA E Ubuntu 12.04(LTS) 7/HFCZ 510 Reallabi=59] OpenStack
HEHUEEZ HX/o/s HEE Z/=o/dH. DevstackE &5/0 OpenStack #A ZE
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1) ofERIN B-ARRYE

OpenStack AEHEZSZ 7|24 ofEY0] JOIM 2FEHHLL 7r8L. zasFE

oz 12" 4 9k StEYo] MYL CreYt 2t

Server Recommended Hardware Notes

Cloud Processor: 64-bit x86 2709 HEY3F QIEmo|AY £

Controller node | Memory : 12GB RAM HER| 2 ZAARRE of4 L

(runs network, Disk : 30GB(SATA, SAS or SSD) | 12GB RAMO|| 4-core AMHZEE

volume, API, Volume : Compute =E0| HZA=Z | H cloud controller2 A&35}7|

scheduler and EEES Y3t 2TB(SATA) | Of &&5tLC}.

image services) £ 7R 2749l A3

Network : one  1Gbps

Compute nodes | Processor : 64-bit x86 2GB RAMC 2 SfLE9]

(runs virtual Memory : 32GB RAM m1.small instance E= 3719

instances) ml.tiny QIAEAE M2 At
Jelol =2ge + AN, TERAM
2GB M| 22| = Compute node?]
& HAEZFO|

2) RealLab 74 =4

RealLab2 OpenStack 7|Hte] 1145 2R E ESHFO|Ct Reallabl FH2 104
9| Controller =E2F Cf42| Compute L&, J2|10 AEZZX| LE 1HE EO{QLC.
O|F ¥ofl 2 Z2 HFL2=E Reallab =E&52 H2|EHH.

- 2FGAA : Ubuntu 12.04 LTS

- A% OpenStack {7 : OpenStack Grizzly

- Controllerd| A% OpenStack AXEIE : keystone, glance, nova, cinder

- Computed| At2=E OpenStack ZAEMHE : nova

3) Grizzly Package

OpenStack 670E0| 3F ®HM HUES FIAHO|=5t7| DHFO A AEHOAM
apt-get C 2 I§7|X| &2 HR|otA EHH 2| HiEED s HHUCZ HX|EA H
C}. A RealLab OpenStack GrizzlyH{H o2 JLMEO Q7| OfZ0| OpenStack
GrizzZyH{H Q2 M| A|AEIS M| YBHA TSIt 2 MAASS Wit

# apt-get install ubuntu-cloud-keyring




/etc/apt/source.list.d/cloud-archive.list & T3t}

# in /etc/apt/source.list.d/cloud-archive.list
deb http://ubuntu-cloud.archive.canonical.com/ubuntu precise-updates/grizzly main

A2 E0] A= W75 A0l =t

# sudo apt-get update && apt-get upgrade

4) & LZEQ0f 23|

OpenStack AEUE ZEOR WQZ 5t= ALEQ0|E M2|3HC}

NTP (Network Time Protocol)
7t7ko| AMH|AS0| CrAsfo| A|ABIO| MX|E|0f YOH AZtS S7|8HAI7|7|
Sf0 NTP AMH|A H2[7} TRt

| $ sudo apt-get install -y ntp |

ntp.conf& st MH|AE Z{A|RISFO 2M ControllercE 49| NTP AMHE Al

FaCling

# sed -i 's/server ntp.ubuntu.com\nserver 127.127.1.0\nfudge 127.127.1.0 stratum
10/g" /etc/ntp.conf

O|% Controller =52t Compute == AO|0f| A|7FS7|3HE 9510 compute
LEO| NTP clientE& A 3tCt.

Database, MySQL

OpenStackOf|M 2t& %S A5I0] DBE WOl ArEstl RA=Hl, OlF #stH
ofLtel DBMSE “Z[5[0{0F 3th. O DiROM= T2 WO 201 =
MySQLE AtEst= A22 7Pgethy. o]0 MySQL AMH 2x| 3 20| ERst
Cf. o2k 20| rootAE 22 g2 Ii7|R S5 AR

| #apt-get install python-mysqldb mysql-server

r0||

12|31 localhost(127.0.0.1)2Z5E any(0.0.0.0)7IX|£ bind_address& Hf37|
el “sed”E O|83t0 /etc/mysqgl/my.cnf& £A3Ct I2|1 mysql ME|AES
A A|REEEY,




# sed -i 's/127.0.0.1/0.0.0.0/g" /etc/myql/my.cnf
# service mysql restart

¢ Message Queue, RabbitMQ

OpenStack® LAIBHS Cist HEHESTH 445 SAIS 37| $J3(0] 4|
THMessage Queue)YAlZ AFEstil Q7| IfE Al 7 MH 4z|7t TR
StCt. UHFM O 2 Qpid L= RabbitMQE 0| 851X|QF ZeroMQE 7}s56tC}, Of
=M oAM= RabbitMQ 7[2t9] HZ|E 7| Slolf Ch=2F ZO| OA|R|
T MHE ZZ|eM.

| $ sudo apt-get install rabbitmg-server
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2. OpenStack Terminology

1) A Y (Version Name)

7t7t9| OpenStack 2|2 UMM £MfZ Z715Hs HEHO| 0|22 7IAIL YLt

2l ZF He|RE Aot HA HSE JFX| 11 QULCH( Cactus Release 0|&H

E1 OpenStack2 6740} He]z AA ) 82, OpenStack ZAXZL
= Object Storage?Q! Swift= H&|X 27| & HE|RX AHSE G2 st

m

mjo

:>I.|:|

ob =
:olg

Ur.
¥ 1 OpenStack version names

Release name | Release date OpenStack version OpenStack
number for Block Object Storage
Storage, Compute, version number
Identity, Image, and

Networking

Juno 2014.10 2014.2 210

Icehouse 2014.04 20141 1.13.0

Havana 2013.10 2013.3 1.9.1

Grizzly 2013.04 2013.1 1.7.6

Folsom 2012.10 2012.2 1.7.2

Essex 2012.04 20121 1.4.8

Diablo 2011.10 2011.3 143

Cactus 2011.04 2011.2 1.3.0

Bexar 2011.03 20111 1.2.0

Austin 2010.10 0.9.0 1.0.0

2) 1E 4 U(Code Name)
OpenStack MH[A= ZZF IE YRS 7R UH. O E =
E 4= “Glance”o|Ct. 8 MH|A & FE Y| ELEE=

¥ 2 OpenStack Ar]= ¥H F= 4|dd

Image Service?| Z

=4 €.

iul F_E

Service name Code name
Identity Keystone
Compute Nova
Image Glance
Dashboard Horizon
Object  Storage Swift
Volumes Cinder
Networking Neutron




3. OpenStack Components

OpenStack LLE RIHAHEMNS F8 7|50 22 EHE St
HOP ZHEE L %'Ur. z70= Bx% MH[£Y Nova, 2B4

— o
Swift, O|D|%| H2| MH|AQI Glance®| M| 7}A| 5te ZRMEZ A|ZAEQOLY, Hf
T 40| YTO|E LU MRE ZRMEJL ASHOR 27 WEEO|

=

g S U7IL QUTH YRR HEYY ME|A 25 AU MELet

o

NovaOlM 24 AHIZEH MH[AZF Bro] Z2MER FE|EHL 25 MH|A K

o

AFEAF QB IO| A2 20| SEEH ZR2MEJL M/ F7tE7| = g,

|ﬁ }
A
b
N
E
o
o
| >

Dashboard

& |

Provides
Ul for Provides Provides

i Ui for Promides Ul for
‘{& Provides
. Auth for
Ne“‘i}”‘ e (5 -
- network .
hat e nectivity —& " t isk Object
— 7 ] Compute —— 2o, O s
_ @ Image 10 Q
v Provides
[~——" volumes " o
Block 4 for o
rovides
Storage |_ Provides Provides Auth for
D O ) Auth for Auth for
—_— B S NOLo
Auth for Ine
[
Identity
1% 1 OpenStack 7%
2ol O™ Grizzly HIEIE 7| &2 2 OpenStack? ZAl StE ZZHMEZIO| 4AFS
HAE ZAlek 3 Z10|Ck. OpenStack?| OlE] stE ZZAMEEZ 7|EH0 2 JHMH4A
2 445t AO{St= Nova ZRMEE FHOZ & AAEO QUL 7HSHAO
et HWERZ MH|A= Neutron ZZHEF JHMHAIM AtEst= Z7t4Q =&
AMYYz|= Cinder ZZHMEZ 0|85 MH|AF AFeth}. 7HdHA O|O0|X| =
Glance Z2HMEE &5l &2 & d, Swift Z2HMEE E5| x4 £~ QO E3H 7|
=402 AFEAP7F OpenStack AMH|AF O|&st7| Yzt QAE{HO|£Ql dashboard&=

Horizon ZRMEZN, TE 52 DI ZMEO| OIE{H0|AJ} HorizonZ £3 AMRAt
oA AI=H, MEIAE OIREFJ—XF GFi AFEZFE QASotal HetE HASot= MH|



1) 4R% MH|A © Nova

Novas laaS A|AHRIQl FHO| &= g 840|0 40{= Pythong AtESIH,
D202 UE 3t Eventlet, AMQP SAIS 35t Kombu, HO|E{HO|A HZE ¢
SQL Alchemy®} Z2 2|8 2f0|E2|g|F ARSIt Novays & SIEQ O L SES
LZEQO 84 24 Qo] YuFAQl SIEYAHOM AL 7tsstH, 7[& Al AR K
E o 7|l S22 = UEE AU, AsHL2Z AREH AEH E2 7f
S510] st 4 Qom, Ho{HEd HPC (High-Performance Computing) 59| 0
2 7ot 7le8 Ol8Y &+ UEREFE EHOUL. KVM, XenServer, Hyper-V, El"*—l
LXC 52| s5iO|m{H[O|x{ & AtEY 4 UL OpenStack®] ARM QoM o2 F=

SfO|IHIO|X & 24|12 + UL

= O 71

Compute
worker

Network
Controller

Volume worker

% 2 nova 7F&
novas o MM E= AXEH FPEO QUel ZtZh @459 A2 H3u
Zrt.
* API : public facing interface(compute API callg0| &gt £8&)
* Message Queue: nova ZEEEZF HA|R] HEES 5t FHEAZ (ex.
RabbitMQ, ZeroMQ)
* Scheduler: MQZEES| 7ifHA™T 80| COfsto], AA| ZHdMilS
running A|7{0F &Z| 27
¢ Compute Worker: 7t HAlE S ABSHH, HA|X|FOAN BFES EHS O{OFC
SFO|I{HIO| X 2F 7hHYTH4IS A[Of

- Volume: @729l 25 T2l

2) LEAME Z{ZFZFZ| AH|A @ Swift
Swiftc ST S40| Jle QUME ARex| AAHO|, 9SHEY HUSS

Holef MEHE SH2ER 24 HAHUs MHY O3 ESH0[H0| HzjE.
OpenStackof|M A Zof= AZ =048 7] oy =Aet R24s =Y



I AEHZ| IR AHE MER MHESS F7MEM S3EM. 2Fef ME L 5t

EEt0o|EoM HIf7F UO{L4H, OpenStacke 1 WES &Y 3¢ HE =EZELE
22 AE QO MEE XOZ E L} OpenStack2 AZEQI0] Z21S AMR5IH0]
CjHIO|AS 29 GO =AY 2HIE 28 &+ U7 W0 HMR| 2 L Ql

SIS EafolHet MHSS AR 4 UL

& MY MH[£ - Cinder
2 EBR| A|ABRIQI Cinder= OpenStack?| QARHATZ S& 2l AEZZ| O
HEHOR 0|8 + UEF olizl. 25 £E8A ALEES =5 HHO|
L5 ._ .25 LEHAY
252 OpenStack? ComputeZ &5 E3HE|0H, Horizong £ 2225 AR}
7t BA0l U PRY 4 URE HEG

E&Z|= CoIHH|ol& AERZ|, &Y 7tset I A|LAH, 22 =5 82
Ao Y2 & U MEHLF Z0 q A 5
£ 2EEZ &4 AYE HO|

B2 MEE =5 £ERZ| 25 A8sH 57 + R
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4) HEYZ MH|A : Neutron

Neutron(0|{2| Quantum)2 HIEYI Lt IP o585 & st= A|LHOIL HE 2
HOE BYHA ORIINIZ, UEHI NALE B HeATier MBI OIS
MIE{0] 23S 4 QICt OpenStack? Neutron& HZ 3

A7 EYT MYS E5f MI MHAZ &
18|11 Neutron2 08| O{ZHA 0| AFEAL A& o =

O B HRE2 238 Y EJIL VLANS £L0 OpenStack Y EYAHZ2 XE IPLE
DHCPEZE £O IP F4AE et

Neutrons Sali At AA2 HEQJIE Mdstn, Eafl =¥
O, ME{Q} LH[O|AE StLt O]42l HIE IO AZAZ &+ UM HYAE2 HETF
It o2 tenancy=2 A¥E & 4 Ue OpenFlow Z+2 Software-defined
networking (SDN) 7|&g 0|83 4 STt OpenStack YEQHS ZUYIES &
25t intrusion extension systems (IDS), 2E  Hi2 Al firewalls, private
networks(VPN) 52 HEYI MHIAE ZItE Ol £ UL},

ofo
o
mn
r|o

5) AL 2t QIE{TO| A : Horizon

Horizon& ZH2|fet AFAP7} SEEQC ZFRI0| H2& 4 9l 12jW QIE{HO| AL
A B3t O] QIE{HO|AZ E3f Zvto| EE| SIf 2e ME mE =

AZ ABYS 4 YT} JHLAS2 OpenStack APIL} EC2 APIZ 0|8310) ZHEH o
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6) Q1= A{H|A : Keystone

Keystone2 OpenStackl| AFEZF Q1= A|AEICZ N LDAPLR} ZH2 HHAIE CjIEZ]
MH|ASTH SHE 4 Tk Keystone2 OAuth2.0 FEHS| ALZAF A5E HB3tct

7) O|O|&| MH|A : Glance

OpenStack® Glances G A3%f MHQ| O|O0|Z|E EAMSIY FSE5tl, M&st= A
23tk A O[0|2 s MECR ALSY 4 UCh Jf40f HFHER
Aot FIHE O 4 Q0. Glance= OpenStack 2EAA AEZ|Z|E E36I0
A3l MEO O|O|R| & Hfet ALY A2 4 ULt O| O|O|R| AMH|A APIZ}
Z5te EE REST OlE{H0|AL CjAF o|0|%[of Ch3F 2| HEE E3H5tD QO]
S0|UE= MER MHZ O|0|Z| & 2B + UH.

Ei
N

o}
Kl o
C
r?
mjo

8) 7|Ef ZRAME

AZIA| FAL HETO| EHE A7 Z=HME QIO COofet M Z=METE 2
M FO| ALt Y= UZS At AFEAIL MH|A AR JHE AESStL ZYEH
5t7| {3t Ceilometer Z2HMEQF HIZS 7|0tz ZEtQE MH|AE A F5H7|
of BRot iAot S RE(orchestration)std] | &Stz Heat Z2HMEE &2
A OI[_I-

T AN



4. Controller Az & MA

1) Keystone(QIZAMH|A)

Keystone2 Q1=A{(Credential)?} EZ(Token)E 0|85t OpenStack® x| HIE
HESO| i3t ASS 4L HEHEO|LL O7|H ASHE ALATE 150
LoIz] ZH& £~ QT E HIASHE OO|E 24, O|E =W, username/password,

username/API key, ZAtAld} ApZIo] =71 2XMHHZ S o0t EZELS

o=
OpenStackQ Zt 2|AA0| HASt= O AMRE S HO|E{2A, Keystoned S5 &2
Ger Zh EE22 0 B2 ML O Aol YIE 4 ok A 1 HAE Ve

e

it EE2 ozl 7|7h&Eet S&5tT. 0[2{$t FJEHE OpenStack?] QFA{H[A
£ 43l5tH OAuth2.08 [H2L

7k 71 08

Keystone AMH|A= & 712 2H 7|55 AHIH.

- User Management : AFEZ[Q} AFEZ}7F 5 71EEL elis)
- Service Catalog : 7t53F MH|AQF 11 MH|AZS2| API IEXQIE EE3}

User Managements CH29O| 371x| Z835F /@S 71X QICk,
* User : OpenStack Z2f2E MH|AE At8stl Q= A
£ HEst= 70
« Tenant : ZY¥S IEBWSILE DHUAIZY 0 ALE3Hs 5HL{Q] TEO[L. Mu|A
FAtof w2t tenants 1, 71|Zg 7|2 £ ZRYES EIY & UL,
. Roles D role2 AHg|(right)2} #H o| Rlsto 2 IsSkst= 7H4.

=

|-o|n
ru|o
_o'y
r

user= A ALEAFE Oiftets A2E AREAOIE, WARJE, O|H2d £2 G2

AAEO AL HF2 A= “alice”st= O| &2 AMEAIE 4'dsts AoIH.

| $ keystone user-create --name=alice --pass=mypassword123 --email=alice@example.com |

tenante ZEZ2AME & [E= OHEAM AMZSE £ QICF OpenStack AH|AE=
H

tenant T2 ZHI3E 4 UCh TenantE: FPst= WS O30 £

$ keystone tenant-create --name=acme

Role2 FO{Z tenantd user’l =dd £ U=, = 371 &+ Us dHE EY
QLY.

|$ keystone role-create --name=compute-user

_10_



&t user= CHE tenantO| A OHE role® EHS 4% QCt 12|17 3§t users SfLt
O tenantO|A Ct4712| roles SEEFES 4£& QCt 7|24 2=Z Compute(Nova),
Identity(Keystone), Image(Glance)AH| A0 Q= policy.json= ©Z| “admin” roled|
CHol M Tt 7[=E|0f ALt [MEfA admin roleO| 84EHZA| 9t Z& O[O Of
off Al gt tenantlfe 1 2/9| roles 7%l user0 2shM HZE 4+ U

' cf) /etc/[SERVICE_CODENAME]/policy.json2 user?} ZO{ZI MH[AO| OfE
g 4 Qe R 7|&a¥ 4 QUL O EWH, /etc/nova/policy.json2 ComputeA{H| A0
YAS gooti ot N o|dE Hlst= Bl UAM userE Aetstid 4
H|£9| policy.jsong +d5IH HL.

.,.
>

KeystoneOf|A], userd| Cist EFZ user? YA £ Y= role HHALAEEF ESIC}
oS userdf| 23 22X = MH|AS2 user?t 7FA|L QU+ rolel] /UES SMsH=
B ZF roleO| M2 £ U= YOl E= ZAEEE 2SI

Service Managemente= 29| & 71X JHE& 7HA| L QO .
e Service : Compute(Nova), Object Storage(Swift) 52| OpenStack A{H|A
Ojgh. st MH|AE= AREAZE AHEE {2 & UL 2OgoldE Al
4 9l iUt o4te] ASEQIES A|BFICY,
- Endpoints : AH[A7t 2T & Qe YEYI HIIHsE 2ARN OH2

= —
URLE 7|22 4 Qe 345 9j0/stor,

r0||

Keystone2 Zf A{H|A0| Oj&5t= user(¥Z ‘nova’)
=3

2} service 2= O|&9]

™ Compute ServiceE
o2
k]

A| gef et

=
=

=
=

sk service tenant
Lt. Keystone AMZ| & MZY

OpenStack AlH|£E HBsHe CHE MBSOl W27Hs MB{A “root 24
Keystones AX|$HC},

| # apt-get install keystone |

Az 29|, keystoneOf|A GO|EH|O|A2 mysgle AtESHE{H HEE=Z HHH
sqlite CIO|E{H|O|AE AFA|5F1l MySQLO|O|E{H|O| A2 M
| # rm /var/lib/keystone/keystone.db |

12{11 MySQL= HYAZAM  “keystone”O|zf= O|F2| CIO[HHO|AS /Ydsti

_11_



“keystone” MySQL C|O|E{H|O| A0 T{3t full accessE 7%l “keystone”O|Zt= O|&
9 MySQL userE “4dottt. 1 FFO0= oreffey Zot.

$ mysqgl -u root -p

mysql> CREATE DATABASE  keystone;

mysql> grant all on keystone.* to 'keystone'@'%' identified by
[keystone_db_passwd]

Query OK, O rows affected (0.00 sec)

mysqgl> grant all on keystone*x to ‘'keystone'@'localhost’ identified by
[your_keystone_db_passwd].

Query OK, 0 rows affected (0.00 sec)

mysql> grant all on keystone.* to ‘'keystone'®@/your controller_ip] identified by
[your_keystone_db_passwd]

Query OK, O rows affected (0.00 sec)

KeystoneO| Az|E|1 LtH keystoneQ| 7|2 MAMAULS /etc/keystone/o| < z|5t
keystone.confO|Ct. KeystoneO| AF28t= C|O|E{H|O|AE mysql2 AM25H7| YsHA
MAMY Lo “connection” HEO| szt LIS HHHSHO] B ZASHOF SHot

# in /etc/keystone/keystone.conf

connection = mysql://keystone:/your_keystone db_passwdf®[your controller_ip] [keystone

~

2202, Keystone2 Keystonedt 11 2 CHE H= A{H|A A}O|Of ss| encryption
AFSIE 2 Encryption certificatesE AAISH7| QsHAM Ol 7o HAF S AlsH
Cf.

# keystone-manage pki_setup

rot mjo

# chown -R keystone:keystone /etc/keystone/*

MEE Ho|EH|o| & EF S 2HFst7| Aol KeystoneMH|AS AA|2ftTY.

# service keystone restart

OFR[E 22, “root" 4| 22 Keystone G|O|E{H|0| £S5 =7|ofotC}.

| # keystone-manage db_sync |

Ct. keystonell EfMH|AS A
keystone OpenStacke| Zt

H
r
|m
mjn
=2
0
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=
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7t HYsts AH|£0]



Ct. Of0f [f2t keystoned &l Y 7|2 HAYUSI LA t= MH[AZZS keystone
O] 550| E|0joF 3tCt. KeystoneOf| MH|AE SE o= siY MHAE 2
o Q= Ar8AHuser), ZE2A E(tenant), AFEAIQ] HZ(role)?] /2= 7|&5HA &
B2, 10 mE Ho|7F HA O|FO0{ZOf St

Ol& =0, “demo”gf= O|§2 HEZE tenantZ 4ol £4F.

$ keystone tenant-create -name demo -description “Default Tenant”

$ keystone tenant-list

e + 4
t 1 1

+

| id | name | enabled

e + + +

| 1d69e6c45ebf48b4b30677d63d3bcaal | demo | True |

S + 4
t 1 t

+

12|11 “admin”O|2f= O| 52 userg “4gtH.

o
$ keystone user-create --tenant-id 1d69e6c45ebf48b4b30677d63d3bcaa3 --name

admin --pass adminPass

+ e +
| Property | Value |

+ B e e +
| email | |
| enabled | True I

| id | 4e93d0fed61b4b47a34d4dcd2b0491b2 |
| name | admin |
| tenantld | 1d69e6c45ebf48b4b30677d63d3bcaa3 |
+ e -+

OZE policy.jsonItY Q| 7|8H0] &= 2] Al “admin” role2 44743ty

$ keystone role-create --name admin

+ e e +

| Property | value |

+ o +

| id | d2e2722f4b4d48b080d90b08a9c3922¢ |

|  name | admin |
____________________ +

“user-add-role”O|2t= ME HOHEZR “admin” user o7 “admin” role& HO{3tC}

_13_



$ keystone user-role-add \

--user-id 4e93d0fed61b4b47a34d4dcd2b0491b2 \
--tenant-id  1d69e6c45ebf48b4b30677d63d3bcaa3 \
--role-id d2e2722f4b4d48b080d90b08a9c3922¢

222 “service” tenantS AHMSHL;, O] tenant= OpenStackO||Al service
catalog®| S&% service52 &&|5t= tenant’f E L.

$ keystone tenant-create --name service --description "Service Tenant"

e +

| Property | Value |

+ e +

| description | Service Tenant |

| enabled | True |

| id |  df6ed007f95542ea%bbbb23696d6c6b9 |

| name | service |

Fom— et +
2|1 Keystone service catalogO| Z7tE|0{0F & MH|AESES SHLM ‘Service’
TenantOf] AA5HCE Oh22 ‘service’ tenantO| 712 user=0| L.
v' Glance AH|A user &7}

$ keystone user-create --tenant-id df6e4007f95542ea%bbbb23696dé6c6b9 --name
glance —pass [your_glance_passwd]

+ B e +

| Property | Value |

Fo—— e +

| email | |

| enabled | True |

| id | 4220d8bae75043e6b8da52904f16e13d |

| name | glance |

| tenantld | df6ed4007f95542ea9bbbb23696d6c6b? |

, b +

- “glance” user9| 5t “admin”role A4
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$ keystone user-role-add \

--user-id 4220d8bae75043e6b8da52904f16e13d \
--tenant-id  df6e4007f95542ea%bbbb23696d6céb9 \
--role-id d2e2722f4b4d48b080d90b08a9c3922¢

v' Nova AMH|A user &7t

$ keystone user-create --tenant-id df6e4007f95542ea%bbbb23696d6c6b9 --name
nova —pass [your_nova_passwd]

| Property | Value |
+ B et e +
| email | |
| enabled | True |
| id | 8ae0c152284e40c78f25017a036%9e573 |
|  name | nova |
I

tenantld | df6e4007f95542ea9bbbb23696d6c6b? |

____________________ +

- “nova” user?| 045 “admin” role A%

$ keystone user-role-add \
--user-id 8ae0c152284e40c78f25017a0369e573 \
--tenant-id  df6e4007f95542ea%bbbb23696d6c6b9 \
--role-id d2e2722f4b4d48b080d90b08a9c3922¢

v Cinder MH|A user &7}

$ keystone user-create --tenant-id df6e4007f95542ea%bbbb23696d6c6b? --name
cinder —pass [your_cinder_passwd]

+ Bt +

| Property | Value |
+ e e +

| email | |

| enabled | True I

| id | 9ae0c152284e40c78f25017a036%9e574 |
|  name | cinder |
| tenantld | df6e4007f95542ea9bbbb23696d6c6b9 |
+ B e e +

_15_




v' “cinder” user0| CH5}0] “admin” role A&

$ keystone user-role-add --user-id 9ae0c152284e40c78f25017a036%9e574 \
--tenant-id df6e4007f95542ea9bbbb23696d6cb6b9 \
--role-id d2e2722f4b4d48b080d90b08a%c3922¢c

2. AH| 2 ol

Keystone2 ISt service catalog2A{Q 3T st 1718 E5l| OpenStack? Cf
2 A|£EE0| OpenStack AH[A2] API endpointZf OO &Z|ot= A& YEHE
L}, £5|, OpenStack Dashboard? ZA$ O| service catalog9| Ojst Q&7 =LCt.
Keystonedf| MH|AE Hoot= HEH2 & 7FA7F UH. g 7= template}¥ &
O| &5t Z10|11, £ 3t 7tA|= database backendE O|85t= ZO|Ct. template It
S O|8st= Zo0| H 7HHSH SHA|F DevStackZ 2 7HEEES @IoiATH H1H
Ct. Database backendE O|-&5IH reliability, availability, 12|11 data redundancy
£ A3 o+ UL MHAE YOst= HAZ2 /etc/keystone/keystone.confof| Egf
E|OjOF ofH database backend& O|&ol= YH2 RS A¥2 gy £H.

# in /etc/keystone/keystone.conf

[catalog]
driver = keystone.catalog.backends.sql.Catalog

» Keystone service catalog entryE st Q4=

catalogdl U= ZF AMH|A0| Of5t0f,  catalogdf MH|AE HFA7|= 20|
(keystone service-create)dt A{H|AQ] QAEIZQIEES MMEAZ|= RIg|o|M
(keystone endpoint-create)O| £34&E|0{OF ST}, keystone service-create2 LC}S2

£ ST S SYE|O{OF Bt

--name : AlH|A92| O|E(e.g.,, nova, ec?2, glance, keystone)
--type  AMH|A9Q| EQ(e.g., compute, ec?2, image, identity)
--description : AlH|AQ| MTMH(e.g.,, “Nova Compute Service”)

keystone endpoint-create2 olid AH|AZ AZAY £ QU= ZFUO|HEZS FTEE
7lEot= HOIEHO| A AMERS Hdots A2EM, e £8=4 & 3O

OF Bt}
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--region : AF85t1 = OpenStack cloud $£0{%l region O|&

--service-id : keystone service-create0| 2|5l BHtetE|= ID HE

--publicurl : 3iE serviced|| 28 dZX7f=3F URL

--internalurl : S servicel| WHEAXOZ HAIt=sSH URL., 0|12 QUHFMOoZ
publicurldt 22 ZfE Z=4H.

-—adminurl : SiE A{H|AL] admin0| sk URL. Keystonel} EC2A{H|AE=
publicurlZf adminurlE HEH ArEoIR|F LE MH[AZS FR0= Ol =

o zte 2t

Che2 24249 MH|A%F MH[A endpointsS& FYst= YEHS EOEMH.

$ keystone service-create --name=Keystone --type=Identity --description="Identity Service"

WARNING: Bypassing authentication using a token & endpoint (authentication
credentials are being ignored).

 GOCEEEEEEEEEPR e e e e +
| Property | Value [
R S +
| description | Identity Service |
| id |  7f9dfelb73914feaa042e3f32d1429¢e3 |
| name | Keystone |
| type | Identity |
Hmmmmmmmmee s Fommmmememeemememeeeeeeseeeeeeeeeeeeeeeee—e—e—————————— +

$ keystone endpoint-create \

> --region Region One \

> --service-id=7f9dfe1b73914feaal42e3f32d142%e \

> ——publicurl=http://[ControllerIP]:5000/v2.0 \

> --internalurl=\

> -—adminurl=

WARNING: Bypassing authentication using a token & endpoint (authentication
credentials are being ignored).

R S R +

| Property | Value |
S —— S S S S +

| adminurl | |

| id | 99050bb5bc3247a39d8edaf802bd5856 |

| internalurl [ |

| publicurl | |

| region | RegionOne |

| service_id | 7f9dfelb73914feaa042e3f32d1429e3 |
S —— o e e e e e s s +
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$ keystone service-create —name=Nova --type=compute --description="Compute
Service"

WARNING: Bypassing authentication using a token & endpoint (authentication
credentials are being ignored).

R —— S R +
| Property | Value |
R S +
| description | Compute Service |
| id |  7999361469974f59ab7f178c8e98f070 |
| name | Nova |
| type | compute |
R —— S R +

$ keystone endpoint-create \

>--region RegionOne \

>--service-id=7999361469974f59ab7f178c8e98f070  \

>--publicurl="\

>-—internalurl=" \

>--adminurl="http://[ControllerIP]:8774/v2/%(tenant_id)s'

WARNING: Bypassing authentication using a token & endpoint (authentication
credentials are being ignored).

R S S S S R +
| Property | Value |

Hmmmmmmmm e o e +
| adminurl | |
| id [ 8cfc49a3f38b4a7ea523aalcad21cfl12 |
| internalurl [ |

| publicurl | [
| region | RegionOne [
| service_id | 7999361469974f59ab7f178c8e98f070 |
Hmmmmmmmme e e e +

_18_



$ keystone service-create --name=Glance --type=image --description="Image Service"
WARNING: Bypassing authentication using a token & endpoint (authentication
credentials are being ignored).

R L — +
| Property | Value |
S — S S S — +
| description | Image Service |
| id | 3c91be3d25ad454fa5b71a3bb4637512 |
| name | Glance |
I type I image I
oo PR +

$ keystone --endpoint endpoint-create --region RegionOne \
>--service-id=3c91be3d25ad454fabb71a3bb4637512 \

>--publicurl=\

>--internalurl= \

>-—adminurl=

WARNING: Bypassing authentication using a token & endpoint (authentication
credentials are being ignored).

T o e +
| Property | Value |
R S +
| adminurl | |
| id | 739dcd5774a441fd826965856ba78fcb |
| internalurl | |
|  publicurl [ |
| region | RegionOne |
| service_.id | 3c91be3d25ad454fa5b71a3bb4637512 |
R R —— +
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$ keystone service-create --name=Cinder --type=volume --description="Volume
Service"

WARNING: Bypassing authentication using a token & endpoint (authentication
credentials are being ignored).

R —— S R +
| Property | Value |
R S +
| description | Volume Service |
| id | 057b6c10678f4323bdc208323c6¢78ec |
| name | Cinder |
| type | volume |
R —— S R +

$ keystone endpoint-create --region RegionOne \
>--service-id=057bb6c10678f4323bdc208323c6c78ec  \

>--publicurl=" \

>--internalurl=" \

> -—adminurl='

WARNING: Bypassing authentication using a token & endpoint (authentication
credentials are being ignored).

o T e +
| Property | Value [
S S +
| adminurl | |
| id | f9395f5901a94b87ab579217c4582ad3 |
| internalurl | |
| publicurl | |
| region | RegionOne |
| service_id | 057b6¢c10678f4323bdc208323c6¢78ec |
S S +

B

keystone_basic.sh, keystone_endpoints_basic.sh 23HEF O| &5t HO|HF
L YRC Sthf(olm, 2A3HE WO ‘host_ip” &4 BRE)

_20_
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2) Glance(O|O|Z| AH|A)
Glance= OpenStackd|M Images2] &5, Z4M, 2|59 FS TES.

7. Glance Mxz| L A%

GlanceE “root"AH L2 Mxz|5HCt

| # apt-get install glance |

MySQLE ARESHCHH, fvar/lib/glance/ CJEE2|Q0| Ql&= glance.sqglite Y-S AR
eret.

| # rm /var/lib/glance/glance.sqlite |

2] Glance database backendE AZA5t7| YYsHM MySQLS ArE5tH “glance”
MySQLE||O|E{H|O| A2t “glance” MySQL userES AAISHCt 2|1 “glance” usero
Al= “glance” MySQL CO|E{H[O] £ HZ0| Ofet MHES EO. OoF #f2h MySAQL
F2 U4 20

$ mysqgl -u root -p

mysqgl> CREATE DATABASE glance;

mysql> grant all on glance.* to 'glance’'@'%' identified by '[your_glance db_passwd};

Query OK, 0 rows affected (0.00 sec)
mysql> grant all on glancex to ‘'glance'@'localhost’ identified by

"Ivour_glance_db_passwdl;
Query OK, 0 rows affected (0.00 sec)

» Glance 23 I +7

Glance= Glance API server, Glance Registry server, 12|31 Glance?} O|OJZ
= A = U st= TSt storage backendsE HEYSt= Bl Ar&st= HY
S2H=S2 7tA| L ULt HQZFEZE, glace-api.conf config file0| [DEFAULTIZt= Al

- =

of BAIEOf A

=
k5t
M
Glance-api AMH|A= OpenStack Images APl B 11} HZ2E 135Ut 7|23
O 2 & 7FA| B&% glance-api.conf UG TrueZ GAHEO UL,

enable_v1_api=True
enable_v2_api=True

712 &ML “false’2 BHEO0{OF tC},

r0||

glance-api.conf It 0| A



2|1 GlancedAM= Ql=(authentication)S oAl keystone&
O

/etc/glance/glance-api.confof 10f| CH&F A7 0| T Q3tCt,

Ar&st7| WfEo

# in /etc/glance/glance-api.conf

[keystone_authtoken]
auth_host = 127.0.0.1
auth_port = 35357
auth_protocol = http
auth_tenant_name = service
admin_user = glance

admin_password = [your_glance_passwd]

[paste_deploy]

config_file =  /etc/glance/glance-api-paste.ini

flavor =  keystone

Il GO[HHO|ARNM sqlite2Cf= MySQLE A|Fef=H OZd €2 470

/etc/glance/glance-api.conf EQ35}LCt.

# in /etc/glance/glance-api.conf

sgl_connection = mysql://glance:/your_glance db_passwdl@/MYSQL-SER

VER-IP}/glance

HAS MY HrEA7]7] 95H0] glance-apiE AA|2RtSHCE

# service glance-api restart
or
# restart glance-api

QFA AMZSH admin user?t service tenant, dbo|| oSt LS Ht

A517| Y50, 1

IT
2|11 identity serviceE &/d3tA|7]7] {5t /etc/glance/glance-registry.confl| O

Z|of HE2 AE[O|E B}
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# in /etc/glance/glance-registry.conf

sgl_connection =
mysql://glance:/your _glance _db_passwd@[MYSQL-SERVER-IP]/glance

[keystone_authtoken]
auth_host 127.0.0.1
auth_port 35357
auth_protocol = http

auth_tenant_name = service
admin_user = glance

admin_password = [your_glance_passwd]

[paste_deploy]
config_file = /etc/glance/glance-registry-paste.ini

flavor =  keystone

2] /etc/glance/glance-registry-paste.init Identity service®! keystone2 &4
8HAI7]7| SY34M YH0|E £lofof Bict,

# Use this pipeline for keystone auth

[pipeline:glance-registry-keystone]
pipeline = authtoken context registryapp

Database backendsZA MySQL O|O|EH|O|AE 0|&85I7] &SN <
glance-registry.conf AHLMAUGM E= Zi% &= ‘sgl_connection’?] LHEE £%5}0f
StCt. 1811 glance-registrybl|l== A --&AI7IC.

# service glance-registry restart

or

# restart glance-registry

Ubuntu 12.040%M =, HIO|E{H|O|A E|O|Z2F0| HY HEEE 1 Q7| UfZO| Of2fLt
7|-O |:1-71|E |:||-l:*| oHoHOF ol'E_I-

| # glance-manage version_control O |

12|10 LA GO|HH|0| A5 4 dotA Lt Ofo| 10| 3 &+~ UM,

| # glance-manage db_sync
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OFX|22S 2 Glance MH|ASE 1S A|7ICH

# service glance-registry restart

# service glance-api restart

Lt. Glance Az| A=
Glance?} A2 MAE|QER HE317| YohM Chaol By Lasect

| $ glance index |

Of BJO| Histd Off Zitx HFestA| 2, Glance= keystoneldf A2 A3
ol dx|E ALR = + UH. 181 F2E 03§ EEE = + UA=H,
Ubuntu UEC O|D|Z| & 0|2 AEst7| ot HA Controller Al AR H28F=0t

$wget \
http://uec-images.ubuntu.com/releases/12.04/release/ubuntu-12.04-server-cloudimg-a
mdé4-disk1.img

Jejn 0h2o] HPOo 2 Glanced| i O|O|X| & Z7A|ZIC
$ glance add name="Ubuntu 12.04 cloudimg amdé4" \

is_public=true  container_format=ovf \
disk_format=gcow2 < ubuntu-12.04-server-cloudimg-amdé4-disk1.img

0|3 CH2o| FYOIZ T O AYA7|H 2718 O[S & £ U

| glance index

3) nova

ot
mjo
_o'g
rr
oY
HH
ri
[m
e
il

ControllerO| M nova:= compute At S SUHHF= S
7t. novasS 93t SQL H|O|E{H|O|A A%

MySQLE[O|EI#|O| A5 27g3t7] ?feliM, nova HIOIEH|O|AS AY-gslioF oLt 1311
o

i C|O|E{H|O|AS M3 4 QUEE “nova” MySQL userES AlASHD O] userO
A= “nova” CO|E{H|O| A0 TS MAS FOF. 19| ofgt MySQLEE = O3t 2
Ct.
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# mysql -u root -p

mysql> create database nova;

Query OK, 1 row affected (0.00 sec)

mysql> grant all on nova.* to ‘nova'@'localhost’ identified by
'lyour_nova_db_passwd]’

Query OK, 0 rows affected (0.00 sec)

mysql> grant all on nova.* to 'nova'@'%' identified by '[your_nova_db_passwd]"
Query OK, 0 rows affected (0.00 sec)

nova-packagelf| ##E ZEEZ QAESH]

# apt-get install nova-novncproxy novnc nova-api nova-ajax-console-proxy

nova-cert nova-conductor nova-consoleauth nova-doc nova-scheduler

» nova AH
noval MAE YsiM= /etc/novad| HEEZ Mz|E0] U= nova.confE O| 25
Cf I{7|X| E2 S22 novagts O|E9| userZ Mxz|uryd S ZIg4sHA = A|QH Of

oF ChE QX E AMZ|5t1 QCH O|F nova.conffUC] A FA= novainova:z 5101
OF of1, o|7I2E= 06402 E|OjOF ofCf. CoiLfofH O] IYU0= MySQL AMH2
username} passwordE ZEskst Q7| UjZ0|Ct,
# chown -R novainova /etc/nova
# chmod 640 /etc/nova/nova.conf

cf) Variable substitution
AP mA(configuration file)2 ¥4 WX E X|3HCE SHLEQ| M3 H47F AMEEQUCHH
1 39 Hd 2o $2 O 85I gL H £ ULk OH29 oot 2Ol my_ip
OE| 1 LA $my_ip= HEEM AEE £ UG

Controller'==+= nova-api, nova-scheduler, nova-cert, nova-consoleauth,
nova-conductorE 2@t 70| MEHZH O 2 nova-network, nova-computet 2%
2 & UH. nova-network?| Hz| & AF0| HeliM= HO| O HE7|Z2 o0

nova 28= 857 O nova-servicesE FA[AZA0F 2t} MepM CHZ2b 20|

Y ~UIC

# stop nova-api

# stop nova-conductor

# stop nova-scheduler

# stop nova-novncproxy

nova®| MHYMAOIE MAIE MH|ASO| Cfet Y=t BE 7|&E0] 9lojof

ro
I
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novat Zt AMH|AE 7te] FHOM ME2E @AZsts IS st U7| WEO|T. of
2 nova.conf OfoflAl E-ZO|, Cinder(volume)oi CH3F HE, Glanceo| L3t HE,
Keystoned| gt H& S0| ZESE O] ULt

# in /etc/nova/nova.conf

[DEFAULT]
my_ip=/ControlleriP]

#VOLUMES
volume_api_class=nova.volume.cinder.API

#DATABASE
sqgl_connection=mysql://nova:/your_nova_db_passwd@[ControlleriP]/nova

#RABBITMQ
rpc_backend = nova.openstack.common.rpc.impl_kombu
rabbit_host=/ControlleriP]

#GLANCE
image_service=nova.image.glance.GlancelmageService
glance_api_server=/ControlleriPJ9292
auth_strategy=keystone

[keystone_authtoken]
auth_host=/ControlleriP]

auth_port=35357

auth_protocol=http
admin_tenant_name=service
admin_user=nova
admin_password=/your_nova_passwd]
signing_dirname=/tmp/keystone-signing-nova
enabled_apis=metadata

2|11 EESE /etc/nova/api-paste.init Of2Qf Z+2 JFEHE A E|O0{OF StC}

# in /etc/nova/api-paste.ini

[filter:authtoken]

paste.filter_factory = keystoneclient.middleware.auth_token:filter_factory
auth_host = [Controller-IP]

auth_port = 35357

auth_protocol = http

admin_tenant_name = service

admin_user = nova

admin_password = [your_nova_password]

» Database Ast7|
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MeA|Z backend data stored| E|O|Z& Hg5t7| HsiM Chaat

ojo
1o
-l
I-|:|
rulru

|$ sudo nova-manage db sync |

A B3 sl EAZE A=A = A =Sty S,
. HE0| SlE el

/var/log/nova/nova-manage.logZ & £ I
8 = AE 0|t

43|91 D nova database?l O|A|
HI A5 21L& St

# start nova-api

>.
_lﬂ
Q@ %
falifal

# start nova-conductor
# start nova-scheduler
# start nova-novncproxy

OreF “start”’2h= HHOE nova AH|ASO0| ASHE|Z| FE=CHH, nova MH|AEO| A
2 SUER| US AT QCt EHAHS 27| s /var/Iog/nova_l 2lss 2 4
m{ B 3},

% nova-network

single-host modeZ 2Fs5tH 2 AL, Controller = =02t nova-network?} AX|&|H
= I834Y multi-host modeZ 29FstA = ZAL, ControllercEQF= Af#tgio] z+
Compute =E0| nova-network, nova-api-metadata A{H| A7t AXx|E|0{OF SFC},

4) Cinder

OpenStackO|A& 28 AEZXE Hsol= AEXEHEZ cinder? ULt 28 AEE]
A2t SFLC| block deviceZA, AI2AE0| VM QAE A0 HZ(attach)A|7{ A3
4 9l= XHYBIHS 0|3t OpenStackold O|2i3t 22 AE2A HEL 93
Cinderats ZRME2 JHEQOD, 0|4 Crst HEjo Safo|sSe A Yatct,

i 4 Open-source file-level shared storage solutions

object block File-level(live migration support)
Swift v
LVM v
Ceph v v Experimental
Gluster v v
NFS v v
ZFS v
sheepdog experimental
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E 4= 2ECEMO[HSRA, TYUAAMS ALS| 93t AFHOI |
2| 2O M AKE AT 0|72 2719 CinderdAd NFSE Ar&at7| flgf
2O E AXE|U=0|, GrizzlyZe| 20 2tM GlusterFSE2t0[H FRF0| OfL{2f NFS
CEfO|M{TIR] S| SMEQUCE Wit EafolHo| Ljep 39| xfo|s AR
0|2{3t E2t0|H{S2 “Block” storage S2O|HEA A Sh= HOI2E NFS &
£ GlusterFS THY A|AR 40N SIS MY A|ARS ST QAAEA0| “virtual’
volumel 2 MAML| 1 DjLECH (2 EMOME 23 Cinder? volume EEZOIHE
AEE[AE NFSE 7|22 2 7|a3t)

o o

2 Folsom¥&
Iz A &

r

2

CinderS x|517| SIsliAle MM o2 NFSF 3T A|ARI0| 4X|E[0f ofof
=

7k, NFS E2jo|Hf Z2|7|

P AES R MHE 2FE 2|54 A LBI0| NFS server AZ|
Linux 0S7t MZ|(& ZMO|AM= Ubuntu 12.04)8 MHEO| NFSZE Ij7|X| =S
QAAFSIT

| $ sudo apt-get install nfs-kernel-server nfs-common portmap |

IH7|Z| AZ|7F 2RE S0|= /etc/exportsE 43Tt 24 RO 2= export
& OEZG, /home/nfsTest)?t M 7ts3t UWEHYI  O{A(Y,
192.168.1. 1241} 25 71=(%, rw, no_root_squash, async)O|LC}.

# in /etc/exports
/home/nfsTest 192.168.1.1/24rw, no_root_squash, async)

el 2O o] UA| F2E HSd €2 ofl57F TR

“mount.nfs: access denied by server while mounting”

2780| 2#&rH 2, nfs MHE LSS

| $ sudo /etc/init.d/nfs-kernel-server restart

» Controllerd| NFS client AZ|
OpenStack Controller A|ARIO| NFS client #&# Ij7|X| &2 x|

| $ sudo apt-get install portmap nfs-common |

NFS ME{of Cfgh Or2E ZQIEE A7st?| sl HHEE(Y, /home/nfsClient)
= 4383ttt

| $ sudo mkdir /home/nfsClient

MEZA s O S flohM HEd 22 TH2E /etc/fstabs HEY +&



ok,

# in /etc/fstab

[NFSserver]./home/nfsTest /home/nfsClient nfs rsize=8192,wsize=8192,timeo=14,intr

0ROk HI5HE{O| QICHM NFSZ 0|8517| YsiAl= NFSZa ZEOl 32771, 111,
20498 FO{HOF Sty

NFS Server®t ClientZt OFE7F  Eli= 2| SIS 9IafH CrET 20| BAE
s 4 QI

| $ sudo mount [NFSserver]:/home/nfsTest /home/nfsClient |

L}, Cinder I{7|Z| Mz & MZ

Cindergz 28 QIHIO|AE HE5t= api, Y& Y S LA EZSH= scheduler, 1
2|1 block storage#|Z3& HEot= vqumeEE e[ AN CFZap ZO| M| 7t
Al 72 E ALESHOF 2FL.

| # apt-get install cinder-api cinder-volume cinder-scheduler |

a8l 5§ EEO|HE NFSE2 A5t Y5 /etc/cinder/cinder.conf& +%5t0
Of 3ty AHaloF o= W82 =& SOl NFSY Y 7fx] 4 &1 F
cinderO|M AF8St1A} st= Sej10|Ct. 2 FMO|A= “nfs_shares_config” flags
MElSH= HPC =2 7|=3%tH.

# in  /etc/cinder/cinder.conf

volume_driver = cinder.volume.drivers.nfs.NfsDriver
nfs_shrares_config=/etc/cinder/shares.txt

“nfs_shares_config”= “A4d LU A nfs AH HEE z&Zsi'= S2jJ0|BE =,
nfsAH] YEIF F71 24 Ide FZ2&F HojFH. 181 sharestxt= Had 22
JEHE 2GRt

# /etc/cinder/shares.txt

[NFSserverIP]:/home/nfsTest

e HE
SsiE user

Cinder®| database backendE AiAI5t7| 3 MySQLES o|L35tCt 9f
HESO0| 4-d3t AXFH, cinder HO|E{H|O| A2} cinder userg 4’45t

ko>
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¥0
rr
R
rd
mjo
HN
il

O Al cinder H|O|E{H|O]£0] H25F0{ =2

ru0||

A
-

$ mysql -u root -p

mysqgl> create database cinder:

Query OK, 1 row affected (0.00 sec)

mysql> grant  all on cinder.x to ‘cinder'@'%' identified by
"[your_cinder_db_passwd]:

Query OK, 0 rows affected (0.00 sec)

mysql> grant all on cinder* to ‘'cinder'@'localhost’ identified by
'[vour _cinder_db_passwd]:

Query OK, 0 rows affected (0.00 sec)

12{1L cinder CIO[E{H|O]£0] HIO|SSS 4 F3t7| ?fsliM “db sync”"E +45t0{0F
ol Ol, 1 Aol cinder 25 MHE2 235 SAALH.

$ sudo stop cinder-api
$ sudo stop cinder-volume
$ sudo stop cinder-scheduler

0|% Cf23t 20| cinder GIO[E{H|0| A0 Th3t syncE AaBiCY,

|$ sudo cinder-manage db sync

o Wgo| RE A=EH HY¥E WESS #rE5SHH cinder? configuration I
Q| /etc/cinder/cinder.conf2t /etc/cinder/api-paste.inili & 7|&=3HCt.

#in /etc/cinder/cinder.conf

[DEFAULT]

rootwrap_config = /etc/cinder/rootwrap.conf
api_paste_confg = /etc/cinder/api-paste.ini
sql_connection = mysql://cinder:/your_cinder_db_passwd@[ControlleriP}/cinder

volume_driver = cinder.volume.drivers.nfs.NfsDriver
nfs_shares_config = /etc/cinder/shares.txt
volume_name_template = volume-%s
volume_group = cinder-volumes

verbose = True

auth_strategy = keystone

state_path =  /var/lib/cinder

lock_path =  /var/lock/cinder

volumes_dir = /var/lib/cinder/volumes

#RABBITMQ
rabbit_host=/ControlleriP]
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#/etc/cinder/api-paste.ini

[filter:authtoken]

paste.filter_factory = keystoneclient.middleware.auth_token:filter_factory
service_protocol = http

service_host = 127.0.0.1

service_port = 5000

auth_host = 127.0.0.1

auth_port = 35357

auth_protocol = http
admin_tenant_name = service
admin_user = cinder

admin_password = [your_cinder_passwd]

signing_dir =  /var/lib/cinder

db syncZt 2=Ek|1 LH cinder MHE2 L&A |7I0.

#  service cinder-api start
#  service cinder-scheduler start

#  service cinder-volume start

C}. Cinder Az A=

“cinder create” EO|E E5liM cinder?} block storageE Af4dsH-=LCt.

$ cinder create --display-name=vol 1

R —— B S +
| Property [ Value [
Hmmmmmmmm e TR +
| attachments | [ |
| availability_zone | nova |
| bootable | false |
| created_at | 2013-08-27T03:50:01.220946 |
| display_description| None |
| display_name | vol |

| id | c22d2ba4-e61b-44e2-a021-9f33bc029d5f |

| metadata | {} |

| size | 1 |

| snapshot_id | None [
| source_volid [ None |

| status | creating |

| volume_type | None |

Hmmmmmmmmmeme e Fmmmmmmmmme e eemeeeeeemeeeeeeeeeeeeeee—e e ————————— +

‘cinder list'S S3A 25 M4 ZIHS QIS
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$ cinder list

Hmmmmmmmmmmeememe e eae Hmmmmnan drmmmmmmmeeneae Hmmmmmtemnmn e —————- Hrmmmmmmnann Hommmmemme————- +
| ID |Status|Display Name|Size|VolumeType|Bootable|Attachedto|
e Hmmmmen dommmmmmmm e Hmmmmnn Hmmmmmmememnen e Hmmmmmmmeen +
| c22d2ba4-e61b-44€2-a021-9f33bc029d5f| Active| vol | 1 | None | false| |
o memeeeeeeemeeeee e R R Fommmmmm——————- R SR R — D S R SR +

ALk 20| cinderg &off &= ggorl A4S HAY2EM cinder’t HHE A

B HBEY 4+ UL

5) Horizon
Horizon2 AF2A150| E¥& S5liAl OpenStack AHIAE EZ2& 4 %)= Dashboard
2ZM, AM FG3lE OpenStack AMH[AZO0|| Ot AR QIE{H[O| A0,

7t. Horizon A %|

‘root” AR, OhZo| I7|X &S 22|H.

| # apt-get install -y memcached libapache2-mod-wsgi openstack-dashboard

Lt. Horizon A%

» Simple Deployment (HTTP)

/etc/openstack-dashboard/local_settings.py oI LY Off OPENSTACK_HOST,
Keystone(ldentity Service) endpointS EA|3HC}

# in /etc/openstack-dashboard/local_settings.py

OPENSTACK_HOST = “127.0.0.1"
OPENSTACK_KEYSTONE_URL = “http://%s:5000/v2.0" % OPENSTACK_HOST
OPENSTACK_KEYSTONE_DEFAULT_ROLE = “Member”

» Secured Deployment (HTTPS)
712 MZz|= non-encrypted channel(HTTP)E ©O|&35A|2F, OpenStack Dashboard
S 95 SSLS M8Y 4E UCK HE WS CF2l 2ok

a. /etc/openstack-dashboard/local_settings.pylfof] U= 22| BHLE &/HSHA|7ICTH

# in /etc/openstack-dashboard/local_settings.py

USE_SSL = True
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b. /etc/apache2/ports.confOf 21 ZH2 2401 273t}
# in /etc/apache2/ports.conf

NameVirtualHost *:443

c. /etc/apache2/conf.d/openstack-dashboard.conf& Ct24dt ZHO| £ASHC}

A%

WSGIScriptAlias /horizon /usr/share/openstack-dashboard/openstack_dashboard/wsgi/django.wsgi
WSGIDaemonProcess  horizon user=www-data  group=www-data processes=3
threads=10
Alias /static /usr/share/openstack-dashboard/openstack_dashboard/static/
<Directory /usr/share/openstack-dashboard/openstack_dashboard/wsgi>

Order allow,deny

Allow from all
</Directory>

N =.
sy 3

<VirtualHost *:80>
ServerName reallab.kreonet.net
RedirectPermanent / https://reallab.kreonet.net/
</VirtualHost>
<VirtualHost *:443>
ServerName reallab.kreonet.net
SSLEngine On
SSL CertificateFile /etc/apache2/SSL/cert.pem
SSLCACertificateFile /etc/apache2/SSL/Global-Chain.pem
SSLCertificateKeyFile /etc/apache2/SSL/key.pem
SetEnvIf User-Agent ".*MISE.*" nokeepalive ssl-unclean-shutdown

WSGIScriptAlias /horizon /usr/share/openstack-dashboard/openstack_dashboard/wsgi/django.wsgi
WSGIDaemonProcess horizon user=www-data group=www-data processes=3 threads=10
Alias /static /usr/share/openstack-dashboard/openstack_dashboard/static/
<Directory /usr/share/openstack-dashboard/openstack_dashboard/wsgi>
Order allow,deny
Allow from all
</Directory>
</VirtualHost>

Qo] MYo|M= Z7IHOZ private key, public key, certificateS 425t} O| &2
M Apaches 443EE=Z9| EgfE £AISIH non-secured 20| CisS{Al HTTPS
Z2EZE 2|Cjo|AESIH &t

d. apache®? memcached AjA|ZFSHC}

# service apache? restart

# service memcached restart
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Cf. Horizon d2| A&
HorizonO| ZF MXZ|E]
2 111|0|Z|RZ4% ol =

QA EHRUBEI| YshM, BEELAOIM Horizon0| 4X|E IP
O, 90| 44 URLS CHaaf et

| https://[horizon-IPj}/horizon |

U SiF URLE 20| E/0f 2IRI5HHO| EO|H Identity Service®l KeystoneO||
M MEHE AR YEE S (id/password)

2}. Horizon0|| RealLab Logo % Site Branding +f%(Optional)

OpenStack DashboardO| Af2A}7F |st= 21 2 Site brandings 27| {siM=
L2 22 Yol ERotH.

a. site brandingS 9 oiAl /etc/openstack-dashboard/local_settings.py©l| &t 2f
°lg 27p3ICt,

# in /etc/openstack-dashboard/local_settings.py

USE_SSL = True
SITE_BRANDING = ‘RealLab Dashboard’

-

b. Horizon2] 7|2 IZOHO| E0|Z 4 Q&=
o, st= 23 TO|R[0A AREof Of
T2 &ip J21 FEE 2D HjEL B

2D A 2DE £ 7R YR Aatst
2 SHps Qe HO|R[ofA AMRE &
St AZEHCH(IIYS png2 |2

Ol

c. £ 749 png TGYUS Che CiAER|0| YRA|ZIC,

/usr/share/openstack-dashboard/openstack-dashboard/static/dashboard/img

d. /usr/share/openstack-dashboard/openstack-dashboard/template/_stysheet.html9j|
o2 W8 F7tatt.
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<style type = “text/css”>
h1.brand a{
background : url({{STATIC_URL}} dashboard/img/ReallLab-rect.png) no-repeat;
display : block:
float : left;
width @ 116px;
height @ 123px;
text-indent : -999%9px;
margin-left : 53px;
margin-top : 30px;
margin-bottom : 10px;

}

#splash .login{
backgroud : #fff url({{STATIC_URL}} dashboard/img/ReallLab-login.png) no-repeat
center : 35px:
}
</style>
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5. Compute =5 Mz| ¥ M

OpenStack Compute =0 Of3t Az| 2FH2 OpenStack ControllerE AZX|5t1
2otz Hl H|sfo] 7HHs| 2fE 4 UM, d2{L Controller ==2F Compute =
E7F 38K 0 Reallabo| & AFE|7| &M= Compute =E9 HESI O
O S8,

2 ZEMO|ME OpenStack Compute =E° 7|22l I47|z| Mzl 2yt

]
OpenStack®| W EQZ 8L 0| CisF MAIA S 7|45t}

1) Controller = E2F A|7F BF27|

CtAO| A|AEIS E3{A AMH|AJl O|20{Z|7| LjE0| LE7F A|AH =737 WQ
StCt. 0|2 Y3l Controller EQF RI|HO R A|7HS F7|3F AZ 4 UYZE of2fet
20| cron It (/etc/cron.daily/ntpdate)E A3t

—

# in /etc/cron.daily/ntpdate
ntpdate 203.253.235.131
hwclock -w

2) st=ol A E 244

OpenStack Compute I§7|X|E “AX|5t7| O A|AER HRO|RAO|A “Virtualization
Technology”7t &/E3tE|01QU= A| &g BRIl UL

a. SIEQIOM.O2 JpAstE R[5t | O &l
user@nova-compute2:~$ sudo apt-get install cpu
user@nova-compute2:~$ kvm-ok

INFO: /dev/kvm exists

KVM acceleration can be used

b. kvm &/43t

root@nova-compute2:/home/useri# Ismod | grep kvm
kvm_intel 132759 0

kvm 414070 1 kvm_intel
root@nova-compute2:/home/user# modprobe  kvm_intel
root@nova-compute2:/home/user# modprobe  kvm

3) OpenStack Compute I7|Z] AZ|

7F. compute service : nova-compute

| sudo apt-get install nova-compute

Lt. network service : nova-network

Single-host mode®2 2935tA 2 4%, Compute =E0| nova-computell AX|5}
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M = 24 mult-host modeZ 29Fs5HAH =2 AL, ZF Compute LE9
nova-compute?] 9| nova-network, nova-api-metadata A{H|A X AX|Z|O{OF SHLC},

0

a. Compute = E9| Y EQ T ClEHO|A MY
BHEIZ| QIE{IO| A%l br100S 7517 YsliAl /etc/network/interfaces 44 3HCt

# This file describes the network interfaces available on your system
# and how to activate them. For more information, see interfaces(5).

# The loopback network interface
auto lo
iface lo inet loopback

# The primary network interface

auto eth4

iface eth4 inet static
address 134.75.114.133
netmask 255.255.255.128
network 134.75.114.128
broadcast 134.75.114.255
gateway 134.75.114.129
dns-nameservers 150.183.95.96

# The management network interface
auto ethO
iface ethO inet static
address 203.253.235.153
netmask 255.255.255.192
network 203.253.235.128
broadcast 203.253.235.191
gateway 203.253.235.129
# dns-* options are implemented by the resolvconf package, if installed
dns-nameservers 150.183.95.96

#Bridge network interface for VM networks
auto br100
iface br100 inet static

address 10.0.0.1

netmask 255.255.255.0

bridge_stp off

bridge_fd O

bridge_ports eth1

iface eth1 inet manual
up ifconfig $IFACE 0.0.0.0 wup
up ifconfig $IFACE promisc
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# /etc/init.d/networking restart

b. @Y 20| 2} nova-networkE A1z|3HCt,

\ # apt-get install nova-network

Jejn, HEQYT A HEES MY|F7| Y510 /etc/nova/nova.conf& 4%

Cli=g

# NETWORK

multi_host=True //default= single-host

send_arp_for_ha=True //multi-host ZE9| AL arp E HEEIHAEE 25l &A3

update_dns_entries=True //multi-host2E2| A2, dns & AUGOIE %“‘*Rf
network_manager=nova.network.manager.FlatDHCPManager //HEY3 OjL* A%

# Change my_ip to match each host

public_interface=eth4 /3y = 20| OIAEI AT} Q|HQl EAISH U ALREH OIE{HO|A
flat_network_bridge=br100 // QI AEHASO| ArE% HEZ]

flat_interface=eth1 // QAR ATE SAI0| AFSE QEIO|A

fixed_range=" //QIAE A7} MYE [ff AHE= APHOO|MOH(2S HH7tS)

c. ALEHASO| oo AFEE AME HERY/I OfF Hdst7|

\ # nova network-create private -fixed-range-v4=1792.168. 100.0/24 -bridge-interface=br100 \
‘nova network-create’” O|2f= FYOIE ol ULHAIF ALE AME HERA
s 2ot He o, 8o =E M nova.confof| A ZHHO = ZPEE[Q
= fixed_range?t Z4LEl= Z0|Ct O|ZAd2 OEEEZ single-host ZE7F 42|
7] 20|, multi-host 2EE At2517| QoAM= SMHMLE --multi-host=1"2 &
FHO| 20| OF BT,
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[1]http://www.hastexo.com/resources/docs/installing-openstack-essex-4-ubuntu-1204-pr
ecise-pangolin/step-4-install-and-configure

[2] NFS L& : http://surai.tistory.com/entry/S2E0| NFS &

[3] OpenStack NFS EZ2O|H :

http://docs.openstack.org/trunk/openstack-block-storage/admin/content/NFS-driver.html

[4] OpenStack 7|=&A] : OpenStack Intall and Deploy Manual-Ubuntu, 2013.1

[5] OpenStack 7|&=&XM : System Administration for OpenStack Block Storage

[6] OpenStack 7|=&M : OpenStack Virtual Machine Image Guilde, 2013.6

[7] OpenStack &3 Q&A : https://lists.launchpad.net/openstack/msg20073.html
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