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ABSTRACT

This report is intended for the Cloud Computing technology to use Cloud
clientVirtual Desktop Infrastructure (VDI), that is Virtualization technotogy to help
improve PC (PC: Personal Computer) of users. Instead of we have to buy high efficient
Hardware to use a PC for each individual users.The Virtual Desktop Infrastructure
Technology will be merged image of all the computer in theoreanizationon the
Virtualization Infrastructure, use the Hardware together both CPUs , memory (RAM) and
Hard Drives, and users can access to use the image by remote client software.

In part of Cloud Service, we will focus on providing information technotogy
services to users. The processing system of Cloud service is responsive to the
requirements of the user. In addition, user can define the requirement of resource that
can be use, appropriate to the purpose or goal of adoption. By providing cloud
computing services will be depend on price of service that calculated from volume of
actual use. Including to it can be use the complex of information resources efficiently

and reduce cost of information resource.
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v & a [ o X P = ! | YV oa
Tassadretugrudiuuinig (aashusvduiuguiianvesnsuinig udazqulbiuinis
arlduslsvdanguiuunsuinmsiuggumsduveanalnnsinwmmaondauaznis

ar o l; el o i .3
{An1591nUUT aBsug R sLan LR WHB UL

Application

Platform

Infrastructure

< a
sUn 2.12 gUnuunsusnig
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& a v v oo W & ! P
lassadraiugnuduuing (aas) Wnsidrdwinennsiusuuiaisanie

= 2l = as =
Awiaiieunsesaiounisiivinwikazdu o

uwanviesuinduuinng (PAAS) ian wwndausulysidwmiunstdanumsianivas

n13lgATaaaY 9

¢ cd a ' v oa ¢ ]
g uuinig (SAAS) dreliuinrsaugenduasundly

| Apps {

[ Runtime ]

User’s scope

User’s scope

[ Security&Integation I

Paa$S

| Je] R

Service provider’s | B Service provider’s

scope

Service provider’s
scope

el a
JUR 2.13 gUnuunisuing

2.2.3 99AUTENAUYDISTUUYSSUIANANGULS

1)
2)
3)

a)

ssuudssuranangiu Yuludsedivasdussnaund dyde

§uLmaitﬁmﬁﬁ'&mﬁmmwmgmuLﬁauw‘lﬁﬁﬁﬂnm (Nearly unlimited bandwidth)
wiAlulagssuuladauase (Increasingly sophisticated virtualization technologies)
aninenssuaietiefivesiunsidnimdauiusiuaun (Multitenant
Architectures)

dnwaurnslinuldveadininesusyansnines (Availability of extremely

powerful servers)
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2.2.4 Tasea519n15UsELaNALUUNGULLS!

2

asUasatanawuUngussilasei e

O

O

]

' af ¢ m as ¢ o Y ) <
nauwvaRdsHiIeT (cloud server) Fadudswneiinnuummatiuniiudulauasas
S48 o wi ‘ Xy o4 5 w v &% 1 = e & qu
nsegluiifieanu nguusidedaudmniumeinietieiluszu Grid luszuuiiagly

. . » o J dy ot v IJ
gavidua$ Virtualization Tumsvihauiielflusunsudssynd Juiussuutiosiign
1 = 1 ot 2/ . 7 - -] v aw o -
duAnserugld ( User interaction interface) viwihisud1veuinisangliluzuuuy
Guluslapea - diudmiiiusien1sudnns (Services Catalog) IAUNAZUIMTINENTVEN
Uins Jldanunsanuguinisniiainiii

1 o o 2 d' o o .-J -4 15 9
druuiuisa (system management) Vimwtfidwuavivgansavnean Wedld
a [ 4 o v oo 1% b W &
Zunldiuzng diesinsuelduinis deyanisve request avgndasilvidui
drudanmineans (provisioning services) andudiuuinisruasiiadeiuduil te
spwinernsannauue wazEenlilusunsiszanduuuivimneadly Welusunsu
Uisqnﬁv‘imuuﬁaﬁwdwaﬁlﬁ igldisenlduiniseialy
drunsasasuteyanislieiu (Monitoring and Metering) ) weldlunsifuauiniavie

Lﬁuia;‘laaﬁﬁLwaUsUU'gﬁsuuma‘lﬂ

2.2.5 Uszlouiilasy

O

O
O
O

ansadigentsldauiduasisadlaniuniduveiida
Fansuazdmuaalusunsudszendesulalanasaiial
sulisududsaiinsfinasmendwisiumsdniavtesamsiulisunsuaana
Cloud Computing finswanuaznisidauesesdiossulat, n1sideulusuns
anmuwindensulniiuwanvesumbugusuunisuin.
ningnsransdedsiuasetighudnuasiliuwanviafuniadnfaldedridasy
7
AIUTEANUBIRNAT

Cloud Computing finuassnsiunislauimsdlenuies. ninenshanse

dnldleghifideclinouiugliuiniseaia

2
=

" R a = =
Cloud Computing HATlga 8iNLaTHUTsEDNTNTENTY

Cloud Computing :‘.'1auGgaﬂﬁzﬁﬁﬂﬁﬁuﬂﬁaﬁamﬂﬁu
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gﬂﬁ 2.14 Ussleviivas Cloud

2.2.6 adnfinvassyuudssutananguius
wiimannisveTsuulTsIananguiareiseluvdneamrieduvedld

A wazdliuing widipadidediinuissemsiifinasensbiuinisuuanmuanden

U

nauLs
1) anulassssuaranududium

dedeyauazuenndindugnddludinguuariuieieteBumedidn Savs
ANMIARBUNINTEUIUNTINIURBIABAINANI DvRINANIES eI VIanY
1 =) 1 « - bt o 1 I'l o A a
naNuuIATeunY B9AnTgINILAL TsEAuyRraealiiulawasfvaneafuninsgu
raenfvaieyauuaietisdumeiiin uenanilesan mwndauwaengy
o v wa v oy a P v o o
weindeyanisaunun wazdszianmiiliuinisiaiedis (Log) aghildgndaiiuuu

o ¢ o 4 1 a € &8 & o < o
vuulefivesasnns tLTﬁﬂqaﬁﬂqﬂlﬂUULﬂi?)“ﬂ']ﬂaumE]‘SLUW FUATIMELL vndayanis

&
dw U

finedearssrminesdnsgsAadadunmmduniimsferagnarsnssuaniaiedne
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2) liflinmsgruves Platform

3)

4)

dWuinsnduusihinassiuuwanvasuiiunndreiy Tneezugeu 1u
\wosad WuwuuganaLsWIlUIULNTY (Linux, Apache, MySQL, Perl/PHP : LAMP)
Uil Google App Engine Lfunuuinnsgiuanznansium (Proprietary Formats)
wazelldiuladdnazlduinsain GoGrid ﬁqﬁuﬁm%’u@'ﬁmmuawwvﬁmﬁu WINABING
Winasunseunquaanaglivats q nqu Adesianwewndinduuuvatsunanvas
FuduGosion

mdefiold (Reliability)

lemanusnmisnguieaanvialianunsaliuinmslaluunsaravdma
nizvuag NIyl lussuy

wa v < v TEres
AuautRnun1sindoudedeya (Portabilitiy)

mavannsvitukuulislulssavnmeesssuulevivungumamvans o
nauviefiansEuIuns Yssasaudaslinauenasuduuazdugaadlantums
Vi muungue (@ines) 1nnin 1 ngu luduneumsindeudedeyasinngy
wamilslldnnguaamils wiesianududvesnsldssaninmusinaufinne
uignaAuwdemineinsdunisdeans Bandwidth) vua3etieBunasidnlusa
AN
a6 L3
@I IMENIW

o

ssuulsTnanguusivusnsmewaluladiaiouss (Virtualization)
' \«L 2 1 B o | ¥ o o ¢l v o ar ¢ o a1
sgnlsimuluarmmiusigunsaledawsiimihidsineimumeanmiinder
a o da o 1 ) 2 o e [~ a
95 aillemaniindanszareegludszmesing q vinyulan Ussiiuidinaiuina
L=l 2 = £ d ! 0') al =
Aevayavegsiauazfeyaniinadenuiunwanssva anagnimifivuud@iines
- a a o < =
Tuusemedy warllmundssisguna wionn1s naenaunIAlENTUYRITNAT

& ey - Pl Voo W - K7
LUuwm-umLsainﬁﬁ]xmm'ﬁmmnwmilammuuLm
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227 ﬁmﬁuﬁ'ﬁﬁ'ﬁ’n'ﬂuﬂa# Cloud Computing

d - al 1 A at 1) a/l
184970 Cloud 1Wuu3ns ibifianumneiinneds Tadwmieau NIST vesaniy
adanginuet dwmfuthludsadundniue Ty Cloud Auand 5 4o Wundnana mnae

farsantierlndu Cloud viael sreuillluldldae fe

Hybrid Clouds
Deployment ;
Models
Service ‘
Models Software as a Platform as a Infrastructure as a
Service (SaaS) Service (PaaS) Senvice (laaS)
Essential

Characteristics

| Broad Networks Accessl 1 Rapid Elasticity

] Resource Pooling H Measuredrservice

Common
Characteristics

3U#t 2.15 sUuamadiasfnnas Cloud
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3
£

[V

q

(%]

. On-demand / Self-Service

. Broad network access

. Resource Pooling

L. Rapid elasticity

. Measured Services

©

18

ATUENIONIUALY consumer 9814
usmsiawadingsansuasliagnsaly

Tasuddunis

ATIUENTOWUSIISUA consumer HAY
3¥UU network Wazntugunsaivi
waInuane i PC, table, mobile

phone

n1snRlMuIms (Provider) a3

, o a4 3
resource \Ju pool iasasiuglie
viags 970 (multi-tenant) uavnavduss
Aaiansraglfiuntinnndsns
(demand) wanmAL
8y B P o5 9 [ ¥
Hidnuaniealinuazadlanld ua
vnasateninsiasetuuiaizasiy

adaldy Mszylszvanniees

Server 1Husu

AMIEISOlUNSWI L resource 7
gavigu iuli/ants Seld Tildnaen

lidgiadiuau lddanan

s

dgluuuvesdines vl consumer uay
provider @14130 monitor A5 EY,

ATUANAS LEI, B8N report

mafl 2.1 uansuselawives Cloud Computing
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2.3 Openistack

openstack

CLOUD SOFTWARE

U 2.16 dydnwal Openstack

Openstack 1fulassnsiiinainmusauileres Rackspace iid071 raslng
(Cloud File) uag NASA #ifitad1 wiaan (Nebula) lnedtyeiayninues Openstack «u
apache License 2.0 31 Openstack L"L’Jueejawmz.ﬁﬁﬁw‘tﬂf{fmm‘swuum-sU'izmamaLmUﬂﬁu
wibiuimsulaseaiiefiug faas (nfrastructure as a service) 1 Open Source i
saudumlganglunisldusans

lng Openstack aglinuilnmeu (Python) Tumaidley wagnssanisussinvives
msUszInanaRuUnguLea 2 Ussianliud Wuudanand (Public Cloud) uarlnsiam

Aa1Iq (Private Cloud)

2.3.199AU52naUva4 Openstack
M IUYes Openstack iintuiinesAdssnaunans s dau iGandt Openstack

. s
cornponent 1aglugu icehouse Usenausne Component #af]

o Horizon (Dashboard Service): Lﬂud'}uﬁ'ﬁ'ﬂﬂ’mﬁmﬁu Web interface Wavsly
U315 OpenStack

o Nova (Compute Service): ﬁmﬁﬂﬁ'muqu VM Taeazld Hypervisor 1 VMWare,
Hyper-V w3 dauq 1d uilnevialuasld Kvm siewiuasiily Linux 8guan

o Neutron(Networking Service): vy Virtual network figlisnanssadaly
PUATE VM Fiadetusnls

o Swift: \u Object Storage Uszanarindulaisanad fiannsaielu mount fuirtes
VM tielidrdalng wagldamaulngls

o Cinder: ¥y Block storage e fuazasueinnaiiaiiowitelisrldfads Os aduy

LA389 VM 7Ad5193un wazaninsouiandiskwiiuvmle
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o Keystone(ldentity Service): \Hhudanudnnisides authentication waz authorization
NNUAN13¥840penstack

o Glance(image Service): axillusdaiivuazi3ung virtual machine images uay
OpenStack Compute vziiitulalusswinnisdnmioy

o Ceilometer(Telemetry Service): vimthitiansldanu resources laidnasifiy cpU,
Memory, Storage Wag Network ¥3aafinisldusn1saegidu Ausnns

Heat{Orchestration service): imwiWildu Orchestration Tools TnewSen Config

O

199 1idu Template T4lunns Deploy App e
o Trove(Database service):gelvaunsausuruiatazasumuLtatovesns

U%ﬂ'}‘iﬁ']u?’fa:gaﬁuﬂaﬂﬁ‘sﬁ'dLL‘UUreLationaL iag non-relational database

™ ) | 3 OPENSTACK

G ~Pre
- Ngag
LT
Compune Retworking Storge

OpenStack Shared Services,

ankyr 4w

d o as as
UM 2.17 sUnuun1sNuYes Openstack fuasAUsznaunan

2.3.2(iu7fUOpenstack

OpenStack L{‘Juizuu'«jﬁﬁ’ﬁmmunﬁummﬁﬂaesmuss]u compute node WAL,
storage Ua¥MINEINT network (UM datacenter siavuiagnianissiumg

dashboard slgauaiiuaumunilurasiiudnenmussgldnulunislild

NSNENTEUNE web interface

Computing Networking Storing

-
QpenStack Compute (Nova) OpenStack Natworking (Neutron) OpanStack Objact Storaga (Swift)
OpenStack Image service (Glance) OpenStack Block Storage (Cinder)

3‘1]17\ 2.18 Tassadrenanvas Openstack
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Hemt
Orcheswrales
cloud
i wg_ Provides
~———  Horizon . .

ot Keysione «———/

Backups volumes in

Ul 2.19 Tasea¥1auas Openstack

2.3.2.1 Keystone Concepts
OpenStack Identity Service (Keystones) aiflugasindmsu policy, service
catalog, token and authenticationd1m3uOpenStack clouds sufiuusmsildutui
WhuSmsadfuayudmiufugiulusunss OpenStack Su 9 ileliteridumanilannsoléidu
Audnarsdmiucloud Harfduvanide:
Authenticate users Wayoan tokens AWULIINN services

Authorize users #1U role-based access control (RBAC)

O

O daliNsILn13Ue9InI9UIATS (APl endpoints) 13U cloud
v . - 3 o : v
0 msadauazfiu policy Alduintsannsaldifie authorize users faave

OpenStack '|dent‘nty%ﬁuﬁﬁﬁagi4ﬁ’n’faﬂﬁﬂﬁa authorization (policy),

authentication, token services uag service catalog d@us1ualseduIsuAazHeNgural
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Authentication

Whvneuanuas Keystone dnsasiaaeudly lnensnsaasugddaslanissausy

n3TsrensiusesmNgndBILarMInTsasuiuiuidaivedmelundneusifien

e LA '

anwias laevinluasmnelian1seesiy usemame kag password 7i3a9uavnglisiu uasns
- | 1 al

ATIIAsUAUUsername Way password MagluMySQL database agnlsfinuluvasiinuaz

Wil Keystone Architecture Keystone annsaldaiumainvatsvsawinieusiiatiudu

fAauld

Authorization

. : & = @ a 4 ’ o 2/ [ [
Authorization \JuiFesiidhiusiiu authentication udwnseyfld liseldsy
auaabiiludmiwinilanuinazyhetisls OpenStack 4015 authorization H1u rule-
a -‘-u! a 1 =Y 2/ a " =4
based engine AMUANNITNTEVIIUDY AP UiasyuIMIamnsnetednie lumsisen APla9
d‘ al o L) a 1 = v oo 1 -I‘ o £ ]
iefiaransnlasunisduiunmslasunumuesaviedld fagrilgninnldedt

e lviglilamzAy admin privileges [Wfisn1sasaGen APl

Tokens

Tokenstﬂu@uéﬂmwmqumsmimmaau OpenStack AP iile Keystone
nsvaeudeyaUsesively tokendamsiazaonliunild token dannsnlilunisiosme
UnnsnintuaunasOpenStack duf TUswnsu OpenStack 8u9 watvaautoken iinglilfios
Ussnanaviiedamistoyausesisvesild uinas OpenStack Ssaminsald token fhite
Ya5UUINTINIUTWNTL OpenStack 8u 9 Tuwwvely

Tokens aggniFundaasramsgminingnisrlivuandinindisszesinamis
Fanaasnsafwvuale uiiiluasied 1 4y

Tokens 481 OpenStack atfuayulannsnldassguwuude public key
infrastructure (PKI) 38 universally unique identifier (UUID) Ing UUID iuiSansiaulu
Keystone jUuuuradisisuiudadiililumadstokeniiiustaznisiaauasisunsu
OpensStack (ans1RaBUATIGNBY token U Keystone UstazAda duPKi (gnuuziily
OpenStack Grizzly) 42814 Keystone § nsinswawsiazlnifu Lﬁagﬂﬂtﬂﬂmﬁu uiay
U3n15984 Openstack fnsAnasnlususasniaidnsiaduees Keystone Wiiolsianunsa
avraasunielufatuedd madhstaitisannisivanysvanaraly Keystone wasyili

cloud fimnugangusniu uenananuwAnseiunsldNuLEdanaivet Nty
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sUuuuAsUUID 1 128 Tnduavluguuuuees 7929c53d-c13f- 4ddd-988c-02bba7af852¢

9 S & A Bl e g
LUUtUsY PRI UNTUATIHETIVETIUN S YadsTring

Service Catalog

Tu OpenStack Service Catalog finsoedsfamainausuinislu cloud msnsen
v . L9 dt o - = s
Teyaluservice catalog Uszneudasde,Uszian,meiute, varemauargiiniedmiunis

Wuini gnén OpenStack Mtayaiiieraiuuinisansyuu cloud

Keystone Architecture

' o = o o Y 3 o 3
an1Unenssu Keystone 918110 uul.ﬂunismun'mmarmruaumaﬂunqmnu-uayp

Pluggable backend

lawdud Keystone anunsnsani3en APl lUilusms Keystone
Keystone @$wiaa3dan1snisiaue APl s1vielsfuanmiden fifvuauleuns
nsliuimsinAulazfny

O  flaridu Keystone usiazatuil plugsable backend Fwyaquliisruansinaly
nslduinslegianiz dauudnieudinasgiunisaiuayuidy LDAP vds SQL

\HREIAUT Key Value Stores (KVS)

= °
5UN 2.20 sUnuun1TNIIUTaY Keystone
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Keystone Clients
L3 r-=|.
lradus K_eystoneLﬁu'naﬂm'mmmsﬂaEmnﬁt%'sm OpenStack Identity APIL.
Reference implementation 1JulusunsuduimesieussinAdafiisenin Python-

5 i o= a il o & ¥ o i i
keystoneclient agalsfnudsdlavssou ! LLﬁ#Lﬂ‘SﬂMJ@ﬂﬂ']lJTﬁﬂl‘ﬁﬂ AIDUUYU

oo

- v < y
OpenStaCk LLW‘U'UB§ﬂﬂﬁﬂuﬂiﬂIﬁLf}u1ﬂﬂL5um Keystone ﬁ"lﬂi‘UﬂQﬂiSMUNBU’N

' 1]
< ar a a

svinATdszansy (WazPythonlaust3) WuPython-keystoneclient

€ o
3
el
()
P
="
©)
€
an

o a o o X da & . < i
fuannsafnfauuszuundl Python interpreter fifladiasiumns pip v3e easy install

$ sudo pip install python-keystoneclient

v
- e ]

vanInnsiadariuym pip Adsannsaldduunainassuvdnlve
syuuUfUAMstynd dmivingusasAvedis Python keystoneclient insfiaiaiy

Vv

\@51703 Keystone. Source code @m3u Python keystoneclient auInnlan

https://ei - ient.

Keystone Server

nS¥UIUMS Keystone (Keystone@$niaad) iy deemon eguuiiugtuvaslaus
Python Paste ffufuuasmavauawansiion AP Tasdourefunisluuineusfiesus
FIUETN

Fusrannsoreuilnlieensy APls Aunnsafiu 95708 OpenStack Identity API. 2
privileged Admin APl w3awiidlu extentions1uatanATIm Amazon Web Service (AWS)
$3 way EC2 uidgafuntsnisiidiusay Community 3u 4 lugugm Keystone 143u

2.0 A 3.0 Y84 OpenStack identity APl Wutiienfiu Admin API Tasf3usy

Keystone Backends
ulaurgnisdaivudnioud Keystone Tnifiu msasivaeay wasdayansayqn

o ] ot a 3 [} i as L al ¢ o =
dm3u Keystone dmsumsannsdiulugiiden sQLazlddmsuudnieudvionus dafu

Toyavisviinuay Keystone lugtuteyaiiis sgiilsfinudsdidudondu ¢
o & @ 1 1 o o o w P >
0 kvs mssufiumsdnifiuatlumheamudiddnlneldlaseaine Dict Python

[~ R i 5 L
O Memcache unilgnnssataafanaTmau



o PAM ugian1snsisasuiiviead Pluggable Auyndfitaalif clouds WilenuAnsIaaay

ed |

Aulwa password 1@35wiae3

O LDAP Baduinasgrunniigadmiunisuitigyninuuetesdns duden LDAP dail

nsvitausmAuMicrosoft 94 Active Directory fUsznaunsdiulvgjeglidaiiidu

yavesmsUiuudsdmiumslivinisigaldanulagtuvesman

Backend Options
token KVS, memcache and SQL
authentication KVS, PAM, LDAP and SQL
policy Rules and SQL
:e;rvice catalog KVS, SQL and tem;alate (file)

Iaiudeya mandauInsRgingudeya Keystone AufeSuneuadiiaznigig

4 v 1 o L 24 1 ﬂdd
Wadimsldudnieud SQL Aamnsataelunmsvihanudilaiaisn Keystone 1y

< g ar 1
A15747 2.2 uaasdnfandwmiuudazulnioud Keystone

Table Description
credential Stores non-EC2 credentials for the V3 API
List of domains configured in Keystone. Will only contain the
default domain for v2.0 APl compatibility unless others are
domain added.

ec2_credential

Contains the AWS EC2 credentials for user

endpoint

Details of all the endpoints including URL, region and IDs.

There are usually three endpoints for each service: internal

public (external) and admin.

3

<
A19197 2.3 grudaua Keystone
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Table

Description

group

group_domain_metadata

List groups (collections of users)

Table for relating group and domain metadata

group_project_metadata

Table for relating group and project metadata

migrate_version

Version of the database schema that Keystone expects as

well as a path to the code repository for the mierations

policy List of policies as JSON encoded blobs
Contains tenant information (tenants and projects are used
project interchangeably in OpenStack)
role List of roles
service List of services
token List of tokens, their expiration dates and their validity
List of delegates that can be used for orchestration and
trust other long running tasks
trust role Roles for trusts
user Users and encrypted passwords

user_domain_metadata

Table for relating user and domains metadata

user_group_membership

Table for relating user and groups metadata

user_project_metadata

Table for relating user and project metadata

o
M99 2.3 §rudeya Keystone
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2.3.2.2 Glance Concepts

s

Glance ThuSmisdaiivnasnisiSendwisuvirtual disk images virtual disk images
wianiiduluginarldidu "srsalasi’ dwmdunsussinaveiNova
- o i p— R T S PN
Glance gnaenwuuNUl REST-based web service v]*n'Ja’iw-‘lmn'mﬁ'nwﬂLuun'|':
ATIVAINUATYAINIATUNUSIBNI5VBY images:
nsduluan virtual disk images Tul
N13138n virtual disk images

8%endl virtual disk images

v
o

AIANANTUL virtual disk images

O O O O

deunuRuaNURves virtual disk images

fala =

Tunane q du GlanceamnsnAndulndidsnesifinnuinrygudnisidila

o a/ y v & 2/ =~ s
AuannsafiavyewiuidudsdAyiiozdilauraidaudn

Virtual Disk Images

u.‘"
¥

Virtual disk images (38 "Images” wiwinwsslasunaisenimeninil) dulwad

o | ¢ o Y Y ol « ¢ « - ) "
(MTenguyaslng) 'wu‘JumLmu'uawa;&awaugimawﬁm"lmi-.m'mqn'lﬂﬂ'lwma optical disk

2 | )

imagesmdwﬁuﬂuwuuuﬁuwn@mﬁ’u%?uagjﬁ'uiagauammdqﬁasw JUuuunalvasimages
auA 150 (Fmiuieiudiviodin), VMware VMDK (IWd suffixed fu vmdk) wag Xen uag
lilaswenvi (suffixed Ay vhd) Ticloud computing imageswianiiusninlasiiaiou
dmiunsainisuszanana

imagesﬁ'lm’ii‘l?i%‘ld%ﬂﬁﬁi’tﬂﬁ’?ﬁ’}uvirtualea'tion (‘v?dserver applicationiyu
VMware vSphere Lguifenfiudesktop applicationsidu VirtualBoxwaiOracle) wuifeniu
specialized utilities (19U XenConverter 38 virt-install) yenanidasicommercial
applicationsil#nisuiuusiamages

dld 2 (=
awndnsatunuawizaiely Glance

uCLess active slete
;/.,P \kh
queued — 2 ol saying [ e st PENCING delele —| deleted
killed

d 5 o
5UN 2.21 gluuutunaun1sineueed Glance
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Queued image TIl#uMsawmzndeuluitans wildsulnanlufiimage store.

Saving image ngﬂé’tﬁ.uaﬂwtﬁuﬁgtance image store.

Active image #funisduluanadiuluglancenasniondmiunasldomiidy
tumeuunidmi images AWy images Tu'ffumauﬁ‘a’ru'ﬁnﬁﬂn@'lﬁ'

Killed Error 7 Lﬁm"?}'u'i,umié‘tﬂwaﬂLLaxmwag’iuamuzﬁ\lﬂmmm‘lﬁuu

pending_delete imagefil@sunisfmundmiunisau wiclancedililsausanann
image file

deleted magevisignauviavinaTonnngivgnaveantuegiuii glance ladunis

U

Auuaregls (muales delayed delete)

Image Formats
Glance auayunsdniteniuninees virtual disk uae container formats Virtual
disksazAaeriu boot drives a1 physical server iiesdoadlululvg virtualization il
waneiufsatuayuFULUURAA ARG
O 150 aranfuguuuudmiu optical disks
O VDI 1uzuiuy Virtual disk image iintulagld Oracle VM VirtualBox
O VHD Wustuuuitnusnitanlsdunisativayudinlnglasopenstack
virtualization 8Nt KVM
O Glance SeaifuayuuuiAnuas container formats Freurefaguuuylvduay
{aya metadata (nifin Glance atfuayu 3 container formats ituiieaiunis

laiflye container formats

@]

OVF inmsguiladwsuntsnssaenilmisunanimii virtual machine
images

O aki, ari, ami Amazon kernel, ramdisk #38 machine image (B wuddY)
O Bare luifl container dw3u imageouh

O Docker container format usiiasas5unis Docker tarballs
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Glance Architecture
i1 4 drudwivaadnenssu Glance 18uA glance-api , glance registry, a database

for the registry Way the image store

= o
3Un 2.22 gluuun1smaueas Glance

Glance API

Glance-AP! azadnaadifuluflsidunisvinuil Nova-AP! wie Swift-Proxylunsi
azgauiunsiesve AP AdnuudrAeansiudulsynaudu q (slance-registry and the
image store) iegngATNEEAINlUNITEBUI S INSWIMRWIBEU images. TngA 5

Glance-API uuwase TCP 9292

Glance Registry
. o o ar o < @ i i o @
Glance-registry Anduntsdaiukaiondoyaiioady images qufinmauiu
a0 g =l o a ¥ oo ¢ o o d o a o [}
Glancefainihufisamianiiunisands Fatundeduinisfadwuialnaduningy

AasnsuiiiuaesdmiunEliuinsveswanian Juswsdld APl Glancedwmiunisdeats
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glance-registry s8luwesn TCP 9191

Glance Database

grudeya Glance fiiudliinsnaiursnmuardeyavesiu Tuvasiidoyar

o a kg da & = a o 2
amigniiulilugwdeyanmininduatargnuiuliluiiAuninees Glance
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@

Table

Description

image_locations

Represents an image location in the datastore which supports multiple

image locations (new in Havana)

Sharing information for images

image_properties

Custom (tenant-applied) image metadata

image_tags

Tags applied to images

images

Standard metadata for every image

migrate_version

Internal Glance table to increment the schema version

o
A1919% 2.4 Frudaya Glance

gﬂu'ﬂ’a;daelancea']m'smf_luiﬁv'?a MySQL, Postgres #3a SQLite Tae SQLite {iu

WS IzaNaMIUNSYIaER U BaNg U s Mk IRAn

Image Stores

Image Stores fiunwianialiou Aean uniilvdnmasgmiiulisssdwsiun

v Y o 2 ' 2 ¢ o o
doyalusunan Glancelidamiunm udazliuslomiangluuudu 4 veanisdny

=3 _ 7' o s MR _ o - i e
nsiiunwnlasunsaluayuludegduianddunan

=
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Image Store | Description

Stores, deletes, and gets images from a filesystem directory specified in

the configuration file (filesystem_store_datadir option). This could be a
Fileystem

filesystem on a shared drive (e.g., NFS).

Retrieves images from a URL. This is a read-only image store option.
HTTP images will need to be saved to the URL via another mechanism.

Stores, deletes, and gets images from a Swift installation. Requires several
Swift configuration options in glance.conf.

Uses Amazon’s S3 service, similar in configuration and usace as the Swift
53 option above.
RBD Uses Ceph’s Rado Block Device to store images
Cinder Uses OpenStack Block Storage to hold imaees

Uses Sheepdog, a distributed storage system for QEMU. More information
Sheepdog

about Sheepdosg is available at http://sheepdog.github.io/sheepdog/.
GridFS Stores images in “chunks” within a MongoDB collection

o
79190 2.5 Image store ¥a4 Glance

uwiazdudenvarifisaudwaryngoursinuies agnalsinmnsiensuunalg
daunnnagld Swift wie RBD (Ceph) Tusgiuwmalulagmsiaivinguaawinian Tuvwei
msfadsnain 0199zldnrussuisresiidensruuuiuuudsuines NFs Aldsauiy

53 vi3e HTTP maifiuawiunasluusslenidmiumsdwdanmindegiald
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2.3.2.3 Cinder Concepts
Cinder & Block storage 1uu3n1s Block storage 19 raw volumes #ias1saasn

|
< ar

FuiUdsuiiu logical volumes uag File Systems Mlazfngisly virtual machines oA Tu

]
= =t

Tuvnsdilisufudwmiugn cloud Shuvs o B edigniinzdndideyangseinduaund
Cinder flanantiivatgussnisdmiu Block storage

MadaekaEnIau volumes

LuuLazaen volumes nduanaudnisuszanana

NM3d3NLarau snapshot ¥es volumes

314 volumes Tmsiaan snapshot

Clone volumes

o 0 O 0o 0o o

MIVUTAUGY Glance: AnaanimageslUdiavolumesuagvolumesiy
images

O paffves volumes

& =l a = Ly ] o el o [ a 4 o
Cinder 1ILLll’]ﬂ'ﬂl.lﬂﬂﬂﬂ"lﬂfgﬂﬁ"lﬂaﬂ'liﬂuﬂ?"Il.lﬁ'lﬂﬂﬂuﬂ‘ﬁw'1?1')’1!.1].’!]']1’1“3’99?]?1'111'\'5[1

inlulduasldlseedssauaiudnss

Volumes

2s

< o 4 1w W ' i ) Y]
Volumes #ig raw block storage Tiamismdeusanusaadefifinnsdnfiudoyalior

R

M1 Fauansenidaiuieslunsdviinadeyaisinegseninmsainietuay
YSRGS SRR UL I8N A Ns 9T

Volumes finsuanitdegeiifu raw block storage Samsneimmniuazdead]
msdaguuvukazntuiadnsegaelussuuufuamsreuiiasly edndlsfn daslvigniid

a | dad ) a wa ) - -
mwdavgunfnwinnannsaldszuuufiRinislaatiuayu filesystem imaniunidan

Snapshots
= [ a o i
Snapshots Aan1iARAanYal volume 7igalaganilivasiiat Snapshots liauise
I

(-] v 1 b 24 Id
Uity volume Tagnsald agrslsAnm Snapshots annsalélunisade volume Tusift

amsnudnlals Snapshots euldeeiaien
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Backups

Backups fensfinasniiiuguuuurasdeyaves volume 1 q uavasgrifiulilums
v & 2/ Y =l - |
Yawfivdssadeyanaduayu Backups annsagnienauluilu volume wuuimuwie
volume iflegau 4 Hillvuinsignves volume ifis

Backups finmunne1491n SnapshotsAan1sfl Backups fitfiesdoyasin volume

" v n‘j al ] 1 ) ﬂld‘ 24 = ] =

Lildauaues volume fstiguuisna 10 GBATideyaifies 100MB flasfinng Backups

WA100MB Whiiuwngilraunie Snapshots axldavun 10 GB

Storage Providers
Cinder fiblock storageifuuinislaeffliuinag orchestrating underlying storage
v a - ) 4 gy a o i
vﬁwsmsmiﬁmmway‘ammumzmuavolumeLwa'lwusmﬁau 9 (19U OpenStack

Compute) H1unluslansaiasas ey iSCSI wie NFS

Volume Types

Volume Types 393814 Cinder operators uaasWuimsnsdafiudeyautneus
< LT T T T = o ¢ o o
Avanvaneliungity didrazannsaden Volume Types (wintaus) fimintuey inae
. e W T ) g A ol TTEw / A S om0 g w ot
gnlilaegussnounisfivslisvdunabiuinsivanmatswndisr (Viseasilmldaounns

)

Cinder Architecture
4 = ot v
anmenssueas Cinder 9vmnni3n13v93 OpenStack Telin1sld user-

exposed APl Wag vendor provider plugins nglaiuy
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OS Block
Storage API

= | o :
3Un 2.23 gUuuun19v141uva4 Cinder

Cinder Architecture

asAdsznavluaatinenssuudazdriunzesuielisuany

Cinder API

. . o L9 ' .
Cinder-api daemon BuIUNTI9849U8 OpenStack Block Storage Service AP

o
o e

uaztdunluds cinder-volume dwiuntsdnuilunis uenanifsdanisigatfnulagns
AuAlduNenITI8weluds Keystone

uenwilen1n OpenStack API filun1enns Cinder-api Hrannsnsasdudiunened
AP| fagghadudndsnisdsesiioyassgnumldidudiuseneuinsiiselunasn TCP 8776

TaeASudy
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Cinder Volume
Cinder-volume deamon vIutiiniuA1wa APl 990 cinder-api lagnisany
o o o o . a o oW av o fw -l |
wiadsuludigndeya Cinder iisiivsdnwanuzsufjduiusiunszuiumsdu q (e
cinder-scheduler) H1LAITAINEAENINAAUNIIAUS T IUEDN TSRS BT aNIL TS
nuiesugliludliuinisdaiiudeya Cinder-volume ldaandnanssumuny
- as ot ] pu ) ' w ez o v o i e
weatiuayunisininiudeyaiiunnseiy uennildaninaduayugiuinsuanessaun

UPNAIALYBINIS IUS NISUTBNITVNU

Cinder Scheduler
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Cinder-scheduler daemon gnosnkuuN
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higalun1saing volume lngduduimuansililumsnsomasamsdnimintunew’

° o ' - ) o i 1w v o &

AvuAN1sAgANaNBINBNT¥AY volumes Yalaadimunag NNy dmuansiay
Y a L LA | ] al o w H @ ]

nsealruansdniiumamisldUseland wie volumes UsstnvuSesdduntundmiin iy
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Cinder Backup
cinder-backup (luuimislysliighsasdayasnlasi (nota full snapshot)

YV a '3 al [ 21y o & " as .
nsliuinmisudniewst lnsunilasilddunsatduayuliuetiu OpenStack Swift

Messaging Queue

o o 1 o 1

31 Cinder aexialyin ‘s."u’-aﬁ.wvmmﬂwe?-wamm‘.ﬂﬁwazgaﬁiﬂuwwism'u

=

n3¥UIUMs Cinder. RabbitMQ w3 Apache Qpid arluayufI2enl

Cinder Database

v 5 o ) . = o 2 w '
Fuveyn Cinder gaptinyIdntuzves Cinder WavnlReIvenuIBqunis

5
a’ o =l
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Table Description
List of backups, their status and associated metadata such
backups as size and container
Stores information about volume encryption ciphers, keys
encryption and providers

iscsi_targets

Mapping between volumes and iSCSI targets

migrate_version

Version of the database schema that Cinder expects as well

as a path to the code repository for the migrations

quality of service specs

Key/value pairs for volume types

quota_usages

Quota usage by tenant

quotas

Quota configurations by tenant

reservations

Preallocation lists

services

Registry of Cinder service components (cinder-

volume, cinder-scheduler, etc daemons)

snapshot_metadata

Snapshot metadata key/value pairs

snapshots

List of snapshots including size, status and name

volume_metadata

List of key/value pairs describing volumes

volume_type_extra_specs

Key/value pairs for volume types

volume_types

List of volume types

o ] .
A1599 2.6 grudayares Cinder
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Table Description
List of volumes including provider specific data, source, host
volumes and status

< .
A13197 2.6 grutayaues Cinder

2.3.2.4 Neutron Concepts

—

Neutron WU3n13aU network ssrineguniaiBumeiwlafidanisawnisliuings

OpenStack 81 9 (@unn Nova) Suaelvgld:

O dlimunsnainuaTetisveasnileuarantuuluuMsisudalds e iuwInan

o aminsnssuudnieusnuudeulddelidigliuseTemiain commodity gear

wiggunsaingurglasunisanuayy

Y oa oa 1 o
O muvasyyMRLUINMIATathetendlIuieefaLTasysanms

wnuUManYaINeutron APi‘lJ‘i:',ﬂaUﬁ'wﬂTiﬂﬁuaquLayer 2 networkingkagn159AnIg

1 o=l w o o w W s | G v
IP address(IPAM) (@UL@eNAUaIUTE8dUTU Layer 3 Iﬂ?\?ﬂ?']\'iL'ﬁ'ilﬂaﬁﬂ‘ﬂ’]ﬂlﬁﬁqﬁ'ﬁﬂ

AuvualdunNTzitLayer 2 networks wae gatewayslufanetworkniguan Neutron

Usznaumgiemsiiiuurewdansuidielinisvihusduanuvainuansludawadivd

o Y : 7 .
network walulatifitiu open source UV routers,switches,virtual switches uay

software-defined netwaorking (SON) controliers

Ports
Portslu N

Thid |

=
£y

eutron “UIEH9N

| A i

P ] e f; a 1
5isURBYas virtual switch n1si¥aunswmaniiiuny

shetlaznetwork services wuuluiuesetne Waldeusaduiniatisgaswiniiimug

MAC wazlP addresses Ua98uRBsINTTIBBUII UNWINGN

Networks

Neutron fimuus network Aefiuenla Layer 2 network segments r:{ﬂ’mﬂ.mmﬁu

= 1 ] " v o a X 1 4 . -
wietheidy logical switches siniiunislas Linux bridging tools, Open vSwitch #Saun

dl. n-"} I L] i -ﬂ' e 5 =g S
FONLITBU 7 BN eIInAToTENINEnmIEgnimuslaevsaTuALS efldues

OpenStack
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Subnets
Subnets Tu Neutron L{:J“J'&TQLL“»".uﬂﬂ:mJﬂ& IP addresses (IPva ¥38 IPv6) Miiigadaq

ol 1 § 1 1 4;’ o ¥ o at 1 i ‘I 12 ol = 1
usEUuIATaYIe etmariargnituualiiufeteiifsdestuiniatas

Routers

NALETEUINNATEYE

Private and Floating IPs

Private and floating IP addresses nineiislofiuoninsafitmunlsishadng Private
IP addresses amnsauausiulaluduaunuduasinas dudiunilwsaniotrediudils
dmiugid Lﬂ%a“u'?uﬁﬂw&uﬂ"cﬁﬁwdwwmﬁlﬂiﬁuﬂﬁﬁamﬂu"umsﬁuﬂﬂﬁ]'mé'va'"muélu q
Private IP addresses sinaguaslifiudumaditin Floating IPs 18 virtual IPsfiNeutron
daluda private IP ‘ua«?haahwhumiuUaaﬁaejLﬂ‘%aﬂw (NAT) Haznserilngaluuulvun

=] ] =l vV ot a ¢ a L .Y '
Lﬂi@ﬂ’lﬂax‘mﬂ’]'il.‘ll’]ﬂdE]ULV]@‘iLUWE?’]M?UWJE]EJ’N

Network Services

usniilannnorchestrationsedusivas Neutronwad layer 1 s 3 duldy 1P
addresses, subnet lLa¥ routers E'I'dmm?ﬂﬁ'ﬂmw?m‘:“ssﬁuﬁgqﬁu freg1919 Neutron 19
load balancer \utin1s (LBaaS) 4/ ha-proxy nisare traffic sswiennsussuianaeae

duannug

Vendor enhancements
Network Namespaces

FIXME Network namespaces wanguaunugaas network interfaces Wagn1snd
s Bassaniy

FIXME Namespaces 'ﬁ'm'[,ﬁwmaﬁuaumwﬁ'ﬂmmiwLé’uw’mﬁ%ﬁuaq'lu Linux box
Weanu (Wudunidaliousswasnisasss [VRF] luswnes) neluriatiouasdaing
iwSethedensafith mnwuuzihweuaimuavesmBangurenatetiedaiimmddy
#ie production OpenStack lun1suhlulgeu widsanansadnudisiu logic ﬁ’l‘ifl.maé’grua

alat ¢ ° ]
FEUU IP network Milszaun1sal uazdlugnisudluilam
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1 o a A 1
FIXME Ustlamiluajvesnisaniunisuas namespaces Tu neutron Aenisiifi
ausnaTviutauiuves IP address anwmmiﬁ'lﬁéas::ﬁ'ueﬁ‘ﬁs:uuaaﬂdmswwmw'lﬁ
= nl 2/ = 1 1 =1 1 a nl'u Y o e a 2 | 4‘ -
dasviazadraunietdenla veamaden lnghiresndaiidaudstuiuiivesiidndug Linux
network namespace 3ABINUUUIMUA neutron-13-agent W38 neutron-dhcp-agentdin

v W v & i - w
P viudeulunisly dufulsadaldnssuiunisivariiesfesatiuauu network namespaces

Open vSwitch

Open source programmable virtual switch $843U OpenFlow, 802.1Q VLANS,
LACP, STP f15843U KVM ttay Xen OVS Lfuitugiudm3usDN/network virtualization
platform fiunnaeiy AauAuALERrEUly user-space Fast datapath Tukernel Port 813
fannmiwilBuinedivisnisatiuagy IEEE 802.1Q Anusin viANTUBume fivlmufimifnazgn

deialay flow Fine-grained ACLsuae QoS (L2-L4 n153ugnIINSEYi)

Neutron Architecture
WA fumaneuinis OpenStack, Hanseulunisdtaiduguiowimiu

Y a © a - o e ¢ oo 1w
antnenssuuuulandu Uanduveaniisesiugunsailasetisnazeonduinunndnatu

FNLUEDIURENTULaEN 5 19 IR VSN WA UBEISLIA
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OS Networking
API

= o
3U% 2.24 3UnUUN199IN9IUYBS Neutron
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o thaseudirinesseusunisiomws APl uarantumudunnilugaudnsutinseud
wizaNdmsunIenLuNTg

0 1Jasnﬁuﬁ'm'iauua:ﬁmwuﬁwLﬁumuﬁtﬁﬁﬁuﬁmunmﬁauuaznaaﬂé?nwa%m, N3
asunsetevienietiedesuarlofiuonasa Usndulasiumumatunnsniuly

(7
)

Juegiuddmiemeluladfliluszuunanidlasiawy
O dwlngnsdisnsiianseuasilinisldnuresfinisdaianiuludideyaidun
seviuvuihmseunazi@iwnedieuindeduguteyalunmsifiuaniuy

\w3nvedmsuvandulaeianiy

Quantum server

O Implement Qauntum APl and its extensions
O Enforce network model
O Network, subnet, and port

O IP addressing to each port

Plugin agent

O Run on each compute node
O Connect instances to network port

O Allow Neutron to dictate network policy to Open vSwitch

DHCP agent

O In multi-host mode, run on each compute node (deferred)
O Start/stop dhcp server
O Maintain dhcp configuration

O Provide DHCP addressing to the Instances
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L3-agent

O To implement floating Ips and other L3 features, such as NAT
O One per network

O Provide L3 Services to the OpenStack Instances

Metadata-agent

O Mediate between quantum L3-agent, DHCP agent with Openstack nova

metadata API server
ovs-switchd
O Open vSwitch — provide networking for the Instances
fhnseusglinauanulugjiulunitesliiadatouasmsdeudesuausudua iy

2.3.2.5 Nova Concepts

Nova fidsswasmuazainlumsiamuazdanisvirtual machine instancesd
AREAUIUMTINULGS TBUIIATBINIT IHUANTTUBY Amazon EC2 dudatlamaninsnaiig
fansuarauidivinefiafieutuagfumachine images finglu Glance #iu programmable
AP! dududaitingigauasilennniigauasiimdudouniniigaveaauinig Openstack

O AmuauTR

O meviusaiulusunsudu ¢ OpensStack
Instances

OpenStack Compute wa‘}'@\.mLﬂ%‘laaLaﬁaumnmm&’faemse‘i’m%’utﬂ% inTasatiou
vieduaumudimninazgnidenlu Nova parlanceannsagnenuauthumaien APl T
OpenStack Compute \flavainnrsden AP wianil @L‘Eﬁ"{h'ﬁﬂLf‘a{m’fw“rﬁr?*muﬂiP

a do g v a a & vava ¢
addresses, qu'ﬂ"ﬂﬂLﬂU‘UBQJJaLWNLmUM'iaLﬁqlﬁauaumu‘dﬂﬂ'iﬂ'da’ﬂaﬂwqﬂL‘U']
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Ephemeral Storage
O msimessndruvilwasruuian
& Mﬁﬂ‘lﬂﬂﬁ‘ﬁ]"lﬂﬂ'ﬁauﬁﬂﬂm instance

O msusuruianwlu Glance

Metadata

0]
F
0

O msdweyalinstancefiieniudates (P address, root password, ssh keys
O Metadata API

O msamuaftasW

Keys

O

special metadata

O ssh key dmiumsidrgdsyuy

Snapshot

AgefiuAIEsel Cinder fisnapshot volumes Nova avtaeliiigaiios
snapshot instance ifdwhaTuaINE Nova I¥AIUAMMETEH

O gemu-img

o asluil olance

O glance autiusiulaluy swift

o dl' s LY J ] e‘ 4{ ot 1 1
Hypervisors Bus azdansiuirsesileMiunssudnsvesmaniu ety

XenServer 19 XenAPI VDl.snapshot (Aa18AUUSIMIAATAT xe snapshot)

Hypervisors

s

hypervisors Ttugudmivaaandfnisvhauiuuiaiiouses Nova wasdufug
¥ & 1 : [ LVSS o -] P J
TiuinslassaditugndmivauanifivesNova Nova afuayudnnumes hypervisors 1
wineiukazdiamseaiuayy hypervisors watg9gaislicloudiien Nova dnislinauiu

. =i a ¢
hypervisors MiiiArumainuaisvesduinesine
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Flavors

Flavors (fai38n8nag1311Useiny instance Tuusdiueadsa) Aavauluness
instance T e Flavors Tu:

O Memory

O Virtual CPUs (vCPUs)

O Disk space

Nova architecture
=i o o W = - v @
Novadlmuduiusiusaieuinis OpenStack aus Keystone Todwsunisnsaadsy
Glance T8dm3u images wag Horizon dmiudumesineiiu nisdeansuns Glance 1y
¢ o & 2 9 =
AUENAN NTEUIUNTT APl d@nsnaulnanuasaum Glance Lutney nova-computess

a1ilvan imagesiieldlunadin images

< o
§U# 2.25 sUnuun1sineuuas Nova
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wunmidudeuiannsoasldluanlslen:

o flivanemaiisiasnsld Nova iaeasns compute instancesi3on Nova-AP| fu
OpenStack APl %38 EC2 AP| requests

O Nova daemons LLar‘lLﬁ?;ﬂu‘ﬁ'aa_gaﬁi”}uqueue {actions) wns database
(information)iftastiiunis API requests

O Glance uudnsiuenainiuetisasysaifl Nova interfacessii Glance API

Wialuinns virtual disk imaging services

& v o a jaw wof | o ]
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avavAUsznau

Nova Clients
O CU
O Graphical

O Other OpenStack programs like Horizon and Heat

API

nova-api daemoniiuialagas Nova gauarasiiiuiuranddfifiulusuninduo
wnweaNova 1y APl uag " Cloud Controller® wugidrumiisiifiuassd cloud controller
\uniaiiactass (naany CloudControlter Tu novasapi/ec2/cloud.py) nelu nova-api
daemon Tagusvasindnvaniufiensueuiuuasnauauainisioma APl fidhan

wnABINsEaNuLAsnaUAURS API requests, nova-apl agliuanemnsdmiunn AP|
queries (gauiunsiasvolagld OpenStack APM3s Amazon EC2 API) Bududaulugves
orchestration activities (lususuauaut) wasdaisduldundi ulswie (Mmsnsivasuy
Tnddnlva) dmfumsieseunedufivznevausisnudeinsiauavesiiedasnis
deuaugruteyaudaisiindndusiediney dwmiumsiswaeiliudeunnniufavdeionin
lifs daemons 8u q firkunssmturensfsudoyalufigndeyauasmaiiadonuly
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Scheduler
SYUIUNTT nova-scheduler uwnAnuastudiuvassaiianelu Nova 7l virtual
machine instance request InALazimusiumsaziu (nslawed compute
_=_= B N a wa | e ,J_ nT__td‘ <! .:"\" 3 -a'u_;___s_‘_ a;_
server host A3y u) Tunad jidedlsimuiasiulains ubudnidudoudige
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Fugeuieliuilaimsldsmnivssdvinm luauas nova-scheduler sidiunis
pluggable architecture fielvinaudon Miaidaw) Saneifiuvesnuiesdmiumsdams

s1gazdnnsidenmsinnsaaiiuiiegly

Scheduler | Notes
. 4 & "
Simple WeneuTRgNuTrantios
- ol | la ) a v
Chance \@an hostMiNI3aNAINMITII UABNITINAITILIANTUAU
Zone vgulsanduainateluavailability zone
Filter FIXME

m'm*ﬁ 2.7 Scheduler 234 Nova

Nova Conductor

Y =f
Ealal

SmslmiiiZunds nova-conductor Sumthidudenaninisidnis sgrudeyadiuiy

o 1 Vet o =
daemons du 9 (nstame nova-compute Tuguil) iielitinmssnuemmUass Seunndy

Compute Worker
[ @ o w ¥
3¥UIUNTS nova-computeltuanmguan worker daemon #idinsuavef virtual
machine instances 11 APIs va4lawoshiees (XenAPl d w3 XenServer / XCP, libvirt
I KVM 138 QEMU, ViiwareAP! d1su Viware =187 ) nszuiunisnsilalvingng

Fudeunoaums udiugude: ganIuMInTEIInAuddiiunisynvesmdsszu (i

\adh KVM instance) fisgiwaniviseniuaifinisuiuupanuslugrudeyanu nova-
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conductor lsans1u1nslY nova-conductor Wusidan usludeuiunissnyininy

Yaeany

Network Worker

Nova-network worker daemon azadiuiy nova-compute &a¥ nova-volume iy
§u networking tasks anAudrdunsAdesruUlunsSAnIATeYY (Hunsdirnnas
deudumeiiieviensasuwlas iptables rules)

Nova fwunaesUsziaviiunniiaiuues 1P addresses w3 instance Fixed IPs
WazFloating IPs MimariannsnasAnluasnitmes IPs fudium (fixed) uas IPs i
151504 (floating) Fixed IPs axldusisumunelunisisudy instanceliasdamamitouiiy
Tuthsismnuesegnislinu Floating IPs ssdaassuuulmuniinuasiiiuidasiulnu

) L4 d' '
LW@iﬂﬂW?L‘UBUNBﬂWE}Uﬂﬂ

Queue

Aadlgudnanshubdwiunisdsdaanusewing daemons Hdnasiunléii
RabbitMQ 138 Apache Qpid usignvazilu AMPQ message queue W38 Zero MQ

Nova @3 1wviangUssunmuasindensiifies s atasinnsdoa1ssswing
daemonsinge Lwé’tﬁ’i’luﬁd topics queues, fanout queuesuay host queues Topics
queues Widaruiinzgnnszansludmunsasesiulneiawzetabeves worker
daemons fethaty Nova Mindrilunisdeiudermiludmneu iela) ves
compute 3o volume daemons dazdaliiNovailasld worker Aiflegiiouluuszanana
Fomm Host queues 928l4f Nova finvdsdoanulufinisfianiziarsasuuleani
AWz 10819 Nova findesosdsiannulud specific host’s compute worker

al 5o v i .
NATANUUNTTAY particular instance

Database

SQL database stores dauluaiantuzuss build-time way run-time awsulaseasng
& ¢ = = 3 da o I - ¢ v o4 1 aa
Hugunang Fasutalseiam instance Aflagdwdunsidnuluduawnudnsldindetend
oguarlnsenis lumangui] OpenStack Nova fiannsasesiuguteyalailasuns
auayulay SQL-Alchemy usilamzgudeyaridegnldfuataunsvaredu sqlite3

(awsivingaudmiuniavaasuwaznsWaul), MySQL uag PostgreSQL
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Console Services

i 9] &

Novasi’-a'iﬁu%m‘sﬂauhal.wamﬁ%’[umwﬁma virtual instance ¥aspauleawlInian
eiunsend Uiieadesiumans daemons (nova-console, nova-xvpvnecproxy, nova-

spicehtmibSproxylas nova-consoleauth)

2.3.2.6 Swift concept

Swift fifaqussasimelilnsiniuinguuinlvgfiviuuelduasdrdouland

3 v

a da v o w v oa - v & | °
waRiafinareiuiunsiiuinmsves Amazon S3 iistswiftiimmiavgunasemmdidouyi

bildsuvasdiuveudas Imgludwmanaidnieiidmiudoyansluiisinmmn zone'

a v

[ 1 . a & r:J [ A\L Vs [v] o al
Zoneltlunqu logic 1au@slipiNaNutayanlasunisusnaanainiuieltasiuaiy

HAWAA SYAUTBINISWENISTUBLAUHAULAAA A aNNTINENIAINLANANTBUTTIDT

v
=1 a

i as ‘o o 22
(rmaunsalumsgaudousazdivioed), funduansiieiu (mnuansalunisgade

o

o ' ~ ' [ 9 ] ar & o - ) o ' ~ ’
9u) muwu.mnmaﬂuwaaﬂuéwagaﬁauunixmﬂuwayawumnmmu uRasnIndenilseau
‘4 1 1 1

AUANANYBINISHENLAZAT L8

94

UIULINAAIT Swift EluvunvedWAdsWiIasvaInILaE WINATY

a3®
ey

8/
o/

annsa Rasavolumes laagademelu desktops apamantasidddvdvesmnantiy
F5idn Swift 1 object storelalld file server Tuwriidanaridguilouirnzadae i
ALLANEaTddEy Object stores iesTuiniwglungy logical (ISund1“containers”Tu
Swift parlance) HUMI RESTUL protocol wanw sl filesystem a3awaniunlsianunse
iihialdshuluslameantsuesindinnsgueu NFS (Network File Systern snasgiudmiu
UNiX), CIFS (Common internet File System s93g15d113u Windows) w38 AFS
(AppleShare Files System smsgrudmiu Mac OS X) Tunrsithfialvdvesnuamayiald
Swift AP client

Swift azivuaaludafmuagesdiurudiun (Fondt " replicas”) Al
Wiuigaiunate 938t zone gaimuaan nsufURTATAalutiguuAelY 3 replicas
W@euri 5 zone YnirfidIuIuYes replicas fiAtoenimdewinfusuauyes zone Swift

——_

weemiineinyANaNgaveInsLdsuves objects lUduaswesiidaiudeyaiielins

Weuuazlvansmgnnszaisly
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Object

done 1 ! Zone Tone3 Zomad Jome 5

g‘dﬁ 2.26 3UNUUYY Swift

Swift Architecture
Object Store w84 OpenStack ("Swift") gnesnuuusiileldimsinfvswislvgves
Foyafianmsadrdsldinma APls Sumnsnanivdidmesiuusfnfinnsrasesng
auysainsiaiuvasdiunveusas e ussammuwdomnniuuas e i
Amannsa Swit Wnmavhaumesldelui
O flukavisan objects (file)
O fAuazUuANY metadata vy objects (win)
O Versions objects
o msliusmamhidusuunaiiuayingrumts HTTP Tuaasiduseluusunin

vitentwaniliinisvimimlvuinis Swift was Rackspace

: . x 4
Swift architectureiniinszatsunniazdeaiubiliyaidsivesaudivadla q
i =) L] o] = [ ] ﬁ:!’
WUWEINUTUIALULLIUBY 93 TINENSIAYSENaURBLUL:
O Proxy server (swift-proxy-server) #815UN1338998L191118IUN19 OpenStack
Object APIMIBIAEIUA raw HTTP
O Account servers 3an15UAMMWUAIE object storage service
O Container servers 3AN13N13LHUNUDS containers (Mulwawes) nely

object store service

£
a a

O Object servers Fan15ingTiinduase (1Wulws) v storage nodes
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i
;s

53 &PI/Swift AP

| o n
JUN 2.27 JUMUUNTNINUYR Swift

avigeuiunisiesredliuateniwiunszuaunis swift-proxy Swift-Proxy geusu
msseswedlivarsmsiiin Benfleygiauariusesnmgniemanien udstumaniuly
s 3 < 0 o (Y = - [+ )
E9NITTUIUNT object, accountyIcontainerfivinyaudmsunisnmsiasadu fausaden
d < @ ra " I'-‘j Y - .
VIRENINIUNULAT (memcached) IWBann13mII3d8U,container wag account calls Swift-

Proxy8933UN153 84988 UN 14 OpenStack AP Tuwasa 80 ‘uanmnuammﬂmdmuml,aan

wf\asauuaqumsmﬂaa Amazon 53

2.3.2.7 Heat concept

Heat (Orchestration service): vty Orchestration Tools Taeis3es Config
s 1ifu Template T4lunns Deploy App T¢fety

OpenStack Orchestration Lﬁuuﬁuuuﬁ'ﬂ‘mﬂé"au*&"i’[ﬁﬂ'ﬂﬁ’wuﬂﬂsunmﬂisqﬂﬁa"i’w

]

uasldnulassaiefiugiu (nfrastructure) Muinmaiwaniiiranuda MgUATATEYNTS
UsstanansdafivdayauarnmsdmusAeiedneduiefuianssunisinadneazden
nslfeldlaedalulffduguuuuisnsdneienlasaineiug udmiunsiuiaeues
nslgau Tusgresdelusunsy OpenStack Heat ABN13A319U3A1S human- and machine-

accessible d1WIUNITINNTT 199597 WVN‘WJJWU NG ES NWU\J’TLJLL 119l un ey
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Heat Architecture

| °
E‘IJ‘VI 2.28 E‘ULI."LI‘UH'I‘EWN’IN‘UBQ heat

heat client
heat-api
heat-api-cfn

9 Q Q& QO

heat-engine

2.3.2.8 Horizon concept

=l

OpenStackDashboard (5anufidilanus Horizon) 4w audiuvdnivdwmsuns
Tu3nns OpenStack

Horizon (Dashboard Service): iuduniaan siiainy Web interface viaviuslu
U3n15 OpenStack

Suinasing Horizon wiseanifuaesdau Tusgfvdlilumsidrfunvuadn wngld
[ L PR a = = 1y v o o | v vala a
wiglaniwnasiiuiioanineveslidmiulasnsveswanian widdldaiians
vesguarInURsiuvevesltidudeiuwihsegsiuns

winava L4l
O Manage Compute

O QOverview
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O

O o0 O O O 0O

O

8

Instances
Volumes
Images & Snapshots

Access & Security

Manage Network
Networks

Routers
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3/ ! JI L & af LY ar 1 ] LY 3
‘M'Ll"]'il@l%ﬁ']u‘ﬁ')iflﬁﬂ')ﬂt‘mﬁ‘mﬁOL'U'm\‘ILLaS‘L‘UUiﬂ’ﬁ AIDYIUIURUIIDADULNULUBT

o oarer = 2 ' aren o L] & . H =t & & o o~
melaingmiudeigliaunsnainuasaunsumues Swift Wwuieanuingisulnanas

Tuwamiuy

wﬁwaﬁ"|tﬁumaﬁwﬁwaﬁfdva’lﬁaﬁ%am'ﬁﬂLﬂﬁaumaﬁ-‘m-‘m‘iﬂaﬂu*uaﬁzuuﬂa-m‘f

winvsmaiusenausiy

D,

O O O O O 0

' Jl v o a < [ 1
wramuAua it liUssnaunisiAsunuandaresniwionsimuns
AMANUA cloudwide Mo ituniiiae Flavors Faslvigussnaunisadne au wiie

= v w 7
wWasuulas Flavors 3&43UﬂUEﬂ‘ﬁiﬁUUﬁaTﬁﬁ

Qverview
Flavors
Instances

Volumes

Images and Snapshots

Projects
Users

System Info
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an1dnenssuHorizonAsuddie Sudulusunsuduideusonseu Django fweguu
fluguves Python Horizonsinagldsusinu mod_wsgi lu Apache IAnvasiiutesgnuen
sanifiulugaPythondiinsnlilwmifudnivavesasin (msdeansfu APIs OpenStack #139)
wazmstnaue (Weliiudeaeiusuumdmsuiuleniunnmieiu)

< o .
JUN 2.29 gduuunisvinauvas Horizon

a & e v o Ve MA o )
InsiazAslignAnanusadniilsiduiieniv
rAmITaYRAEiUYes APls dgtsususiazuingg dnudenisfineldfidunisvieunes
B v o oa 2 Y v P | w ¢ v v
Kuaszuy (ie. dmiuuiniseu q ) Sursdeinsdeuseduaunsaluanevmanugaua AP

129N (Balinsazamnsnidhiiegnan)

Tuynuesvasanilnenssuaiatie u

2.3.2.9 Ceilometer Concepts

. g . . a v da e ) 8 o
Ceilometer (Telemetry Service) MU IANTT L9 resources wiTnasituy CPU,

Memory, Storage uaz Network wiaafidnisliuinisAraqudu Aw3nis Ceilometer fings
YBWIARHUGIUAD
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Resources

w%’wmn31.'.,:‘*.'&1-31%73'1,17;1.15-&?1‘3*/1%%ﬂumaém 2N1INSIRdaU wantdnaiuisovinlag
- [ < 1 [ -ru -l a a‘
SURUUTRIMIBUALAUS OpenStack #3a volumes atalsinin usnaniidaiiniwensi

TAE M aUlATIN S LaLIAS DU

Meters

g '
< “ )

fweswuuiiintusiwens¥a Celtometer aduayuvanelinesainninginsi
umnAna uanmﬂ'lf'[,uu,oiazﬁma%méqﬁwswqmﬂagaﬂeqmnvﬂﬂﬂé’uuﬂuw one of
several fiuvmizsesiues Mmedrautu "By msiamieiassesnmasan CPU Aldlumie
184 "ns" viauliAuivesnal fwes Ceilometer anunsoldmwiladanielul

2t of

O wuvaamlumsiissnntusisnatiuluwmtsunislggneg

v

ot ' 1 o = = 13 =} ]
O wnsiauansAwtuauluam measurement uBuAan | / O 19915830

' ' ) ) woa
Deltas uﬁﬂ\lﬂ'ﬂuuﬂﬂﬂ1\153“']7\1ﬂ'ﬁ?ﬂ1“ﬂ5ﬁ!ﬂ”“ﬁ5ﬂqiqﬂﬂwﬁuuﬂ

Ceilometer dfiumsvesiiineidniuuin dimesivariazgnuiiesnidurangusvinvasil

Meter Examples

Compute Disk /O requests, vCPUs, Instance (also reported by flavor)
Network Network creation, Floating IP duration

Image Uploaded image size, Images,

Volume Volumes, Volume size

Object Storage | Total size of stored objects, Number of APl requests

Energy Power consumption, Energy

Orchestration Creation, deletion and update requests for stacks

A15197 2.8 Meter lu Ceilometer
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a1 a ¢t a v o u 1aia ¢l
vauzwsiaziinesimmaluladiugulunisfumnisifusiusindeys Liifine i

sessudmiuyngliuinig OpensStack (Fnifiudeyainsetdiaaiiousiuazu 1)

Samples Wunsnsnindlddaidednaniasinuuming ns fedrady Samples
mim::ﬁai’wmuﬁaqﬁuaumwﬁwi’w’lu‘lmmwﬂmaLamﬂu OpenStack @WSUMuTTLsnYed
Tuilanstatzas Guiinlugiudaya Ceitometer nasTaREngvieTAnguiudiagieau o

Woataseaunsida

Alarms

s 4 [ o A = [ &
G rgmmamauLUuﬂmaﬂwmﬂmu’lu Ceilometer é‘fmmmmauLUuS"Ju.uuwumu‘nm
MeEuayUnNIInTI9dey Ceilometer way N15Y304IN15 OpenStack Heat wansfuaziiinae
“I.um-sm*s-aq-ﬁ’mimatﬁw‘mu-a:w%’wa-‘xﬂ-ims-a-wmp}ﬂ-ﬁmtuamm.'umﬂum-mﬂ-muﬁ
fegvudnanudauniannsofmilunisld CPU Magrwwaanaeiail 75% Tudietai
o . é) 1 = at o N at t IJ o 2 9 v
FUIBUNINTUNTUILRBUSIENTAN MU MENTS evaulated AUt IR U lgnas

=1 g 1 v 1 1 al =y L 4 l‘} ¥ 1 ar s < J
Wibuiieuuniu (Wulesniwiewiriv) videwlinssialuegfuanusdyganioudu q

Statistics

by Samples fisausudanguaniiwesiutisssesaaiiisy ¥y Modruduaa

Y | o el
o199y vCPUs MdTaeridnitseyiuiiisey

Pipelines
Pipelines lunaeudftugimsideniidaelifussnoumsuiuudinafivsiusy
Toya ceilometer ffugaefuszneuntslumsulasdeyansinseniraeiosiiotauardnifiv

deya MegduPipelinesrvulasmieventsiavisandiweansind miuiniasinissy
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Ceilometer Architecture
OpenStack Telemetry flan Ungnssunvunsyarainniudnseaigsanuilugiuuy
1@5W83 Ceilometer nanaliiuusaslvuaUsyinanaluin

WHNANYINLUSWNSLUDY ¢ OpenStack, Ceilometer Wlatiianizuwivounsuass Horizon

Ceilometer API

v

nN3LUIUMT APl Cellometer sauiunissasve APl lazdaindudeyasinuviaiaya

Wuilaednuandmsu Ceilometer agnalsfinunszuliunis AP ligeusuniasiiunisia 9

weedayan1yInAuiaie deyaniignioudiumaeyanum i uuN 155U

Collection Agents
Ceilometer Tuagiudunulunsiiusiusisdeyasinlvum OpenStack fauwnu
| & e P [ Es ¥
wahlvheuuulnuausznanaiesiunudeya VM anlaweshigeinugiu uenani
uananil Cellometer Saiuilstamnuiililasusiazuinistunisnsisasummmnsel
wiloudvu Buaunudini spawned, a319block storage volumes 3@ floating IP addresses
oA W
VIGEEAGY
. LY =l ar a
Ceilometer 994ULNULNITIRLAU:
O ceilometer-agent-central
O ceilometer-agent-compute

O ceillomeler-collector

Alarm Daemons

Uz Ceilometer ldyavszinanafiutayan1siansiuun fudildynves
AsTUIUATTIINSEIREAmazaInunsuaLsey Jassdniasiieuly Cellometer fio
Ussiliuuazuds winmsiieustldiunisazaniuds (ceilometer-alarm-notifier) gnienas

GNLUNITNITATEAIMLN AL
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Data Store

Ceilometer (iudayanisiaiisiusiy wanisal uasnistwuszsiiedy
unastoya fuaivayunguues SOL uaz NoSQL udneuddmiunsimiudeya dagdu
gutoyadiiuayuil MongoDB, HBase, MySQL (38 sqlalchemy-enabled databases) uaz

bB2

Data Store Notes

The default data store for Ceilometer and the most

MongoDB fully tested option

MySQL Lacks coplete support for alarming features
HBase

DB2

| :
M157199 2.9 Data store 9484 Ceilometer

TaeldAni3#u MoneoDB data store. Ceilometer @311 "Collections” fasteluil

(nulATiaiNmIamNauazgnisenlu MongoDB)

Collection/Table Notes

alarm List of all alarms
alarm_history List of historical alarms
meter List of meters

project List of projects/tenants
resource List of resources
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Collection/Table Notes

system.indexes

user List of users

mi'm'fl 2.10 Collection 984 Ceilometer

Queue

Tuvuen Ceilometertasliilasniiudadlduasmnisdstonuvasineslunis
o - s 1 - 2 YV o= d dil o =
atiuanuiubifeuufateaiuueinisiiuinig OpenStack Bu q NazaTranukaztuin
wmntsel Useiu (cellometer-alarm-evaluator) asiaapusiemsdyqafouiismualy

d 1 - 2 as
\Wagile 9 5zymu1mmaumﬂiumsazqm
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2.4 Storage
2.4.1 Object Storage

gﬂﬁ 2.30 jUnuuvad Object Storage

Object Storage LllinisdmiAulwaluguuvusadu uidussuumsiniudoyaiild
N13N322M86U84 Storage Systermn Lﬁaﬁ’lm‘i%’mﬁwﬁm&aﬂiwm Static Data ae19l9du N3
Faufiulvidgunin (Photo Storage), madaifiudiua, nsdhsesdoyn uaznisdnfunitudoya
Tngaslifinssugudnisustinanasgiignauénaraiiesyaiiir maudldnianszaredaly

sUuvuvaes Distributed Storage System uviu

- Minduazdeyaniiag avgnillsuastu Multiple Disk Drives uazyinnis
Uszinanasduuwinivatagwviisluauddeya (Data Center) Tnganuiivessyuutiueg

J
a 1 . b

ibitulalathdeyatussgniuiinadhaunsnszasedraitisluyng Clusters
- dwivluifuvatiauan Storage Clusters Yuannsavimsvenemlalaens
o af P v av ¢ a < € w © o oa o v o
Windiueilmithly wind@ivieivie ansalaswialadmiafenstadestiu seuuasi
msdmfiuidemuardoyadieg Teld Active Nodes Mdu shmsiansiiudayaluds New

Locations n1elalu Clusters 1iu
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2.4.2 Block Storage

gﬂﬁ 2.31 gUuuuvas Block Storage

dmiuseuu Block Storage Systemn tuagyvitnsusuIsludiuves Creation,
Attaching Uaz Detaching va4#i3 Block Devices ldugiviaadneg lnuda Block Storage
3 o ¥ s ] o -]
Volures tuazyin1ssmidniu Compute warludiuues Dashboard tivevirligldaussuy

ausnlgeuLaruINIsINA1T Storage lanuiinuiessiasnig

uanwilaanmsly Storage Server WugMedN Linux U&7 sruudwihnisaiuayy

mideaiiudeyastisnsuaslassinie Ceph, NetApp, Nexenta uag SolidFire

Block Storage tiuiiprmumnzand iy anunseindedldnnuwiug1venis
Jamsszuulusedugs oty msdaiundsdeya, msveny File System viawiudnisifiu

@ ieldiiousiariuii Row Block Level Storage

Snapshot Management 43881M8ATINAZAINIUNTIUSISIRANT LLETULINTS

Backing Up Data



2.4.3Block Storage VS Object Storage

Used to...

Block storage

unsdaiudeyanisiiudily

w3sadileu (VM)

60

Object storage

Jaifiudeya sude VM images

block device @usauus

Accessed through... wisAd , Wosuum uasing (Wu | The REST AP
/dev/vdc)
Accessible from... ety VM Anywhere

Managed by...

OpenStack Block Storage

(cinder)

OpenStack Object Storage
(swift)

Persists until...

Deleted by user

Deleted by user

Sizing determined by...

msmuuaerilunisiese

FUAL

° o =
FIIUVBINTIALAUN WAL ATNT]

a
S

3]

Example of typical usage..,

1 TB disk

10s of TBs of dataset storage

= 1 1 ar 4
MINN 2.11 AULANATTEUNN Block storage nuU Object storage
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2.5 szuuuny (File System)

18 o

File System ey @i ldinerteslaense widnlidduiewndunisdiuis

U U
= v oo
if

rvwazsanlagszuudjiRnvedidnlud® seuuufludugruiilifamedanisiusunsy

2 o a o v o
wazdoyalunnnisdniunuresszuugemiviiidmuaaeifuieya

SEUULANUSENBUMEY 3 d9u AB

v

g : v oo w a
1) swsmu (Collection of Files) iiutayafiduiusiignansdalalugy
wiudaya
2) Tmssainuity (Directory Structure) ¥an1sgrunemainfuiiuuazdanguedia
I
Wusguuy
3) Wity (Partitions) Fauanidumismenin (Physically)W5av119055n

(Logically)vasseuulaisnses

Brsdaiuteyedlémily s nnfde dafudeyaiuuibdeuavislvg
(file) IidRedsitusagioya Wsunsmieaslsilaiglddasnissausalidugmieaiu mssn
flvdvsedoyaniieg melulwdvedusunay sglifimnmAsdesiuenmsavasiusunsalas
viedu 0S MewedistufirwiEenia system call Lillusunsudents welfeanuisadanis

o & o v
auimdefulndle
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2.5.1 EXT4

Extd Lﬂuiuﬁﬁ‘ummzqa Ext filesystem waziflu filesystem (SusuliifuRed Hat
Enterprise Linux 6 Extd @nnsagmuazdeulud Ext2 wie Ext3 filesysternls Extaldiii

waziannanaudRinifisuiulu filesystem fifinauiuaieou

O extent-based metadata
O delayed allocation
O journal check-summing

O large storage support

acd a & d va & & o - 3/
WHuisAdnuaziivssandamnntunldfemiuiuilu filesystem 7isinnsldanu
AOIANUR extent-based metadatalay delayed allocation AaiaNURvAILUTUUS
a & & 3 [ . 1 o EY
Usz@nsnmi filesystem uavaniuiinislyvesdasa Delayed allocation ¢aevihli

filesystem W@sundeniuinivteyanideulmivuninveysssgnitsuatlulusan Sy

]
ot

Vel - o - ' v, 1 o | 1a
Tiissdvbnmwnsieugduilesmndwliiiiwdaualng@u fimsdeassiuninedioiu

=2, o " ' b R o ==y
un mataliny filesystem telunisinduladaetoyaniniuin

uenAntIaIgenkaNsruuLY (fsck) Tu Extd az159nluEX3 wazExt2 nsdau

LU filesystern lawanslviliutismsifiuussansnmidusinn

as P P a o/ = 8 . .
UagUuvueiunniaaiatiuauu Redhat fim 16 TB i1 Red Hat Enterprise Linux 5
Wwaw Red Hat Enterprise Linux 6 Uss@vanmnisvin uvesnsleeuiuegiuvaiesius,;
P v - tw da 1 a a
uenmileluann filesystem filsiden Setuagiul/Offisuuuuiamiziszgndnsifuuayeila

i

_ - =lo o
YBUTNIBTWAYStorage hardware NI
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2.5.2 XFS

XFS {u filesystem 64-bit journaling ﬁanginfuavﬁﬂisﬁwﬁmwﬁﬂﬁumgu\lﬂﬁ
wnlvgnnuazvae filesystem vuleadifien journalingyinly filesystemn ilmwianysal
ué’amniswf{m‘ﬁu drlwihdadedlaeiutuiinnsdiiiuauees filesystem fignunsadiou
1¢ loszuuiduliuas filesystem remount XFS g lugat 1990 e SGluazl
UseTR "ua"ramuﬂaqm‘smmuuumﬂL'Jeswwmmlmgmﬂuax storage arrays XFS

advauRuanTRuInuBu i a;

q

O delayed allocation

O dynamically allocated ino

O b-tree indexing Lwa-ummmmmmm’sﬂ'[unﬁu%mﬁﬂmiﬁuﬁ’m

O ANNAINIOIUNITIBITUTINIUNINTBINSANTUITUN S DU

O ATBUAANAISLIAAIINABAAABIYEY run-time metadata
sophisticated metadata read-ahead algorithms
finsdesdeyastdinnuasrestore
online defragmentation

msdsalumsidadedinseunay

9

O

@)

O

O online filesystem growing
@)

0 awnsaviurunalauavdouuslais,
o)

NSNNUITEAMEN ME M TUUTINN LB Streaming video

Tuwaiz XFS Ysuauady exabytes imageva4 XFS filesystem ﬁaﬁumuqqqmaa
Red Hatfe100T8 luszsziiadusmumuluanimwaindeniifesnisussansnmgaasaeada
mwaunsafliiuantadl XFs Hunildly filesystems UsravSnmgaaaluszuvouaivg
FU30YI8IAAS gniegtuszuuIuIR g ssluiiduiiisuuiireutrannves
iy, viane HBAs uaziTeusary external disk arrays XFS Sainuldalussuvnunadniia
multi-threaded U3inasn parallel /O XFS fiuszavsnmilroudnauddmsu single
threaded Viinaudeyasmaunnuufinueuiiainte austuausnnesiididn 9 T

single thread
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2.5.3 BExt4 VS XFS

Ext4 XFS

Online resize Grow only Grow only

Offline resize Grow+Shrink No

Online checks No No

Snapshots No No

Clones No No

Internal RAID No No

Compression No No

Dedupe/Encryption No No

Online Defrag Yes Yes

Discard (TRIM) Yes Yes

FLUSH/FUA(Barrier) Yes Yes

Metadata CRC Yes Yes

Data CRC No No

Extent allocation Yes Yes

Delayed allocation Yes Yes

Production-ready —

" ‘MaxFile Size . MaxFilesystem Size

Exi4 1 EiB 1 EiB (tool limits < 1)
XFS 8 EiB 16 EiB

JUii 2.32 gumssnsUiBuiisutas EXT4 fu XFS
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2.6 GlusterFS
T o &y ow
GlusterFS 1lu opensource 1 distribute filesystem & si13atunTEU UTUIRRUTLG
wazdan1s clients 1w ngu GlusterFS 33U storage @319 Block s Infiniband RDMA
o < ] o a_ ¢ o ' o v W 3 o
wINISaNne TCP / IP, 1N1537UTNAaNLALNINEINITULILAIINTY uawmn'rs'umdaﬂag'lu
s .3 1 e -I’ =l 2/ -l L7 a
Global namespace figaiu GlusterFS asfiusgiunseanuuufiuiinsldiuinudeudiuld

e 27 a o pu ] = o o = =
warvi iussansn s aBsudmsuusunneuRvainane

Ul 2.33 JUMUUMTINNILYEY GlusterFS

GlusterFS atfuayuy clients 7il4 application #1u 1P network wnspulagaingy
tusuuansbitiuingliannsaditilioya application uaslndly global namespace Tag
Tdpnuvainvangveslusinneaumasgiu Glusterrs Wildamnsauiuveneauna virtualized
storage AuSunn terabytes Hu petabytes ’lu@uénawﬂ"ﬁ%’ﬂnﬁuaz commoditized

pool Udistorage



2.6.1 Brick

O Brick Aansniunureduunuazdsnaniulasnivasidu hostname:/dir

1 ¥ = v o W J’
o lasusiay brick axdunentasiinuss filesystem Hugu
o ldfinsviaduau brick soluwum

O usaz brick Tu cluster msilvunafieany

3 bricks 5 bricks 3 bricks

3111‘7'; 2.34 yUuuulaseadnqvag brick

2.6.2 Volume
Volume ﬁa’qv} logical 484 brick

Volume gnsxylag admin #ede

Brick Ananluusdeifuaiuisassidudiunilues volume fusnsiady

o F
|
|

Bl B E

3t 2.35 sUnuuTaseadanas Volume
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2.6.3 Volume types

2

Uszinness volume azgnsyuliludqsmauasis volume UssLnvees volume 9
kY 4

€e

o/ o a d 2/
\Hudimunsnsiideyaszgning
Uaztnyiveavolumed GlusterFS auaiu

O Distribute

O Replication
O Distributed Replicate

O Striped Replicate

2.6.3.1 Distributed Volume
Distributed Volume 2849 GlusterFS Wufsn1suandnealudusas Brick (Server)

uies InggauszaAvesnavin Distributed Volume Wufenisvia Horizontal Scaling uaz

. o ° vl o 2 P -3 - N - .
Distibuted foyaean vilulanwunvasnisiiudoyaiiiiamintu eauaiy Brick (Server)

{ | Distributed Volume

server1:/exp1 server2:/exp2

Mount Point

gﬂﬁ 2.36 gUwUUNTTINNTUYeY Distributed Volume
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2.6.3.2 Striped Volume
Striped Volume tuardasliisnaninsa Access File a1 tulnaidisiinisasialud
VU Gluster udmiludasgn Strip semluvane diuudlouwtlvluusas Brick dnfunis

Access File esilUszavsnmidtustaiulsdalasawzinglugq

Striped Volume

server1:/exp1 server2:/exp2

Mount Point
el Ll 2 .

I S e -

0l -
sawawas

‘gﬂﬁ 2.37 sUnuun19M191uvas Striped Volume

2.6.3.3 Replicated Volume
Replicated Volume %84 GlusterFS 1u Concept Atnilaufiuns Replicate v v

AaLileil Content 7Maglu node 1a node wilalwvinnis copy TUifiulisn node nilssilusii

i i ( ! Replicated Volume
y 4

serveri:/exp1 server2:/exp2

Mount Point

31]1'7': 2.38 sunvums¥eIuYas Replicated Volume
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2.6.3.4 Distributed Replicated Volume
n13vi1 Distributed Replicated Volume tutmnzdmiums Scale Storage fid1e

waziinms Replicate Liifelunsdiilwaiidywusnsldiion 1 vieviane copy fiulide

o s { l Distributed Volume
E 5
Replicated Replicated
Mount Point { Volume 0 L

serverl server2 server3 server4

- 0
fansasnae _amnt

File 1

zﬂﬁ 239 uﬂmmmﬁﬁwmuﬂaq Distributed Replicated Volume

2.6.3.5 Striped Replicated Volume
MV Striped Replicated Volume 1uazadne fun1svia Striped Volume 343]
yauszavARetaeliannsa Access Tndlaetesinis: @ Striped Replicated tumasnsvin

Replicated IWditnusistiuies

e BN ( 1! Striped Volume

Mount Point q Replicated { Replicated
] Volume 1 | Volume 2

serveri server2 server3 serverd4

; Brick Brick

iexpd) lexps)
N N .

1 3 2 4 2 4

esssdarnsensalannabansns sunanfuseafuoncnannsbanns®

gﬂﬁ' 2.40 3uuuntIeTUYes Striped Replicated Volume
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2.7 Software-Defined Networking (SDN)

2.7.1 vann15va4 SDN

SDN i amilaunssuveaasetis firimsdaniaeiateimuansuagivendugg
Ingldaulagunsaluazauuans i uesgran Tuwdil SO ﬁ]HLLm,‘Uﬂmﬂ’lﬂ‘i#'ﬁé@%ﬁlﬂ%ﬂ”ﬁﬂ
annsadnnsemgunsailugaidies wdannsmhluldldias deilgunsallimin Ruduly
szuu Alisndunazdoudliifiaies venarnudlugesurfiang fowe Wiy

J5Anuas SDN ﬁaﬁunu.r’flﬂﬂfgm-um@'rguam‘%a-zha Adulunuamdinmily
gramnssuneufinnes wanuumasduivnouelvaviedlvuintlasme Whawauls

I ' - a d w o« v A - ' & ¢ o
Wuagraun LUEN’\]']ﬂﬂﬁ'ﬂtﬂuwaaWﬁﬂaﬁtﬂiﬂaiqduﬂ@ﬂfﬂuﬂﬂﬂquuaﬂLﬂ@mﬂﬂqiﬂﬂqu’J'ﬂ@ﬂ

0
L5 -

Tasetne Wesndunssdsufiumnugiunsolunisiediuns i audaiy

2.7.2 Us2IRLAasWAILINISYaY SDN

SDN Wiuramiaainaume e unsimuILIRaduAS e R auslug a5l
1990 Filugaasaniu WHAnABIRU Active Networking tAnthun Ineneulandfiinedotny
WAWNTOVIIW “Amun” wie “a@wnsalusunsy” (programmable) laagals Lurdnvas
Active Networking Aonisuesinadeteiuansaflasmilauiniesneuinme fanuunile
6‘5\1ﬁﬁamﬁﬁﬁﬂumwwﬁnﬁmm ausadeulusunsuiiednSenldnundneins
(resources) vauAzavalilFifiud FimsddgRonsylvasetoi APl (Application
Programming Interface) Tugnuzaaanamsidnas waznisoensvia (demultiplex) Wauiin
i viteddluTyignid %@ﬁ&gmwﬂﬁaaa&hqﬁ’aq’ma'ls'fumﬁmﬁiﬂﬂsqa%'ﬂqﬁ”’mmfamqﬂn'micshqq
WABIYNTIUAU (unified)

MniuFaduiiuuafelunsuisturenaietns Tnsusesnidy control plane 3aiifie
ﬁuﬁmuqmﬁumwaaﬁ'aga ua data plane Fudutuvesdoya (avnaridudslumendy
Toweglugarszwingg 2000 AGuiluunAndinan Tguosit naesdnvamaierisueniy
ifardsmamielitirurdesilunisuimsuasianisinniu

meldnseudmgui Suiiaesfiusnfuasiiduivssanunuiudadudnuide uay
TvsansmvANIzuuRiedglvineglugaideriuriomn Ganarsunluwuamaididn
dwi¥u SDN FafideuunAnvainisil APl {adatszanuanudhiu control plane Way data

plane lunsdams wazmsdaniswuuivsugueienszaneds nande luwiviussugud
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d o o w o 9 v a v
wednns wilunaudedunsnurudiazdesdaiuliliifinmudimaiwuuanifien

(single point failure) BUILUMNAINTALVBITEUULULBS

2.7.3 3Uuwuuvad SDN

) o g w ) ' & [y '
Tumsezvilinisdanisdienu Network axdpsgnamuauanaudnas sy

Policy wian1seenuuuidumiages Network azgnussinanatindiunan daegnidunds
SDN Controller daugunsal Network lainazifiu Network Switch, Router Wy
Physical uaz Virtual 194 Virtual Switch Tu Hypervisor agn SDN Controller Auny
vivan (w3ounsdau Suegiusuiuy SON) gunsal Network s iuddedesa
At SDN Controller 1% Program 14 fatannsgiuild Program aunsal Network v89
SDN Controller iz OpenFlow, OVSDB G4i319% 391381 Southbound API #3e Device

Control Protocol Tngl Software 19U Orchestration 98d1411 Network t1y Northbound

AP| \%u REST API

MNorthbounad AP

L S s

JUit 2.41 3ULUYYE3 SDN
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Gartner léiwvsguuuy SDN samiiu 3 wuu fe

1) Overlay-Based SDN gﬂuuuﬁlﬁu'lﬁ'ﬁ'ﬂ'{u Data Center A SDN Controller 3%
ruAugUnsal Network lamzsiuvns uaztanente limuaugunsal Network
gwdnwm (Underlay ) danilwefiBnnsil SON Controller ae Program u3aAuAYl
Virtual Switch 'F'iagﬂu Hypervisor Wiiavi1li Virtual Machine (VM) fuvnauay
Uaneneaglu Logical Network et ( Seada Network Virtualization) vilw
Software Orchestration a11384®A13 Virtual Machine aaaﬁiﬁtﬁﬂﬂuaq'iu Virtual
Switch (g3 fwdiluarmuliuade axiigunsal Bxisting Network fidudouat

L r ar J ] ar
aua (Underlay) uazs Server Host aesiil atipuay Data Center fiufinnu

<+— APls
Network Abstraction
Topology Database, Policy Mapping POy ontjoger
Device Control
Protocol

Existing IP Network
(Switches and Routers)

gﬂﬁ' 2.42 mMTUY2e Overlay-Based SDN

Protocol w8sn13vh Overlay SDN fiileniluiaqiufio VXLAN s VMware fug

uanau nguinaua SDN Controller 9a3siadn18 Fafide NSX tutas
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2) Hybrid-Based SDN Ad1efiuuuLsn euddadinvaswuunsnde llannsa
Waudefussuy Network @uitliisasiu SON wia drdiaanslii Physical Server
(Bare Metal Server) A Virtual Machine (¥susaiu wileuaglu Local Network
WU Hybrid SDN sisensaunsal Gateway i 5893Un13 Program 1é#he SON

Controller tiu SDN 91 OpenFlow, OVSDB wazdwadila Protocol 7 19

Overlay SDN 1 VxLAN fre

+— APIs
Network Abstraction
Topology Database, Palicy Mapping <— SDN Controller
Device Control
Protocol

Existing IP Network
(Switches and Routers)

sU# 2.43 gUnTsaILBaY Hybrid-Based SDN

3) Device-Base SDN lag SDN guuuuil @1 SDN Controller aui91ly program flow
= ¢ s - w =
vaeAuANgUNIal network viavua elnlaguuuu end-to-end Bz
peuduss application lanainvateannni 2 wuuusn uasialgaiolums
o o - o g o w 9w & & o &
Jiuwasugunsal network walisasiudmiu SDN wuuilasiivendu proprietary
vauHangUNIal network waXMIHNTBISU SDN controller WUU open #18879 SDN

controller fia Open Daylight 3414 OpenFlow ifiusf program gunsal network
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uenani Open Daylight Controller (Helium) Sagnltlu OpenStack framework
witenfiu Network Infrastructure TAU Cloud wazviramildvia Overlay uag

Hybrid-Based SDN

«+— APIs

Network Abstraction <— SDN Controller
Topology Database, Policy Mapping

Device Control
Protocol

Data Plane
Switches and Routers, etc.

315?5 2.44 junmTmuYes Device-Based SDN

2.7.4 TA5465199049 SDN

SON duafrefieseguug usesunanii dauilrauan (control plane) uaseiu
u91leya (data plane) utnesnainiuetredaiau lneiidiureinisdanis (management)
Dusdeslaeld AP Tunsiesmerisansd i e

Control plane ({iudaufiasyiuihitlunisiaduleds winifniidegmelussuusio
nilsszuuu azdeddansdwieniavihetitlsfinely dau Data plane foduiiazoygyn
vidavimihitlunisdsdayalunmnsiadulares control plane

SDN azinie1n1sinnulugdiunes control plane vianum Jusnsniliigaiies wail
lefeisazannsadanismsindoulmussuinfnluniateld wavsiannsarmuanie
AUAN (program) idunmsvaswsiasuiinifinlaesinisivuadeuluineg safiiatuinems

Y & 1 e a va a & &
‘v'mﬂ'?'il.ﬂﬁa‘tl’lﬂ‘{luﬂizaﬂﬁnﬁwlﬂﬂu‘}ﬂﬂd'uuuumﬂ
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Device A Device A Device B
Vendor A Vendor B Vendor C
Control plane Control plane Pre-SDN
Data plane Data plane

Device A Device A Device B SDN
Vendor A Vendor B Vendor C

l Data plane Data plane l Data plane

3U# 2.45 sUn1siieruas SDN

w o oot i v et
VIndnBUTYst SON Miuiuinmsavaundunauasduniaigauasamnsa
Waguudasduniliaensufuammmnuiueeasiedis siliauassuvannsadiianis
' v ° v cal a v { o8 v v
wietwliuazivmumduniddngldsonsivasidenldou APl a gaie Feiliannsold

NuATeelfeg 1 ANILaRiUsEANS A Tnsantlanssuves SON axUsznauss 3du
O SDN Applications
O  SON Control Plane

© SDN DataPlane

Business Applications

B <o sopce
Cloud Orchestration SDN Applications

e
g PP et | -SDN Control F
< NOS
g — -SDN Data Plar
- - - . s
OpenFlow

U 2.46 Taseadren1siaruvas SDN

st biiAalasinifidendt OpenFlow Jufiu AP nmsgnilumsFenld
NuiinguaussivLAagna iy laalasims OpenFlow naneudsdlusgnelinisgua

98¢ Open Network Foundation naneifluunudAtyeesssuy SON
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2.8 Openflow

OpenFlow f@ protocol uu Layer 2 %38 Data link Layer (OSI Model) fi®

OpenFlow seiwinilunisdenia Frame 9n Switch WS Switch dae Tnafiisaly
Fndusivadnly config switch usiazilnense udagyins confie 9ndrunatmise

Controller uananuu OpenFlow sugnesnuuulielildsmildiu Switch INEHERLAY

v
at

Ala hiffindy software uu switch Sarely wanzgunsaliausaansaneidlafils

L]

WU protocol (Reniu

lagaginmsusnludnaansmuan (Control) warludruvesiiiieadassu Data
(Forwarding) aanviniudazvinlngunseilunsias Product tuanisagnauaulaaingeg

\gaiufie Openflow Controller Faagyiliiinamdangulunisusmsdanis

Switch Control Plane
(App)

| OpenFiow Controler |

£
TR
LN

o
-
4
£y

Switch

U 2.47 sUnIsiiremTas Openflow

nnAnIuMsEudmAUAN (Control) 1 a1 gmAsntuiiidenlusunsuims
danslngazyiiiieuazsia uaneziteidunumnAaninns Desien tulilaidululy
2/ s sy 4. ags v & o o a = ' = =l
dnwly HA (High Availability) wintudsiasiianuinfifewindiuniuaudaweasdl

NaNTENUNIsEUUlag U
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2.8.1 Bullshit Algorithm

OPENFLOW - Generation |l

*Integrate the SDN controller base on switch.

Controller

Control Plane

JUT 2.48 UnMsvineuees Bullshit Algorithm

Bullshit Algorithm thléidnluufiluaageues Openflow Tnedmualilunnaunsal
itz Switch, Router, Firewall ma% lunn Product tuanlfinassmuideaiude
Openflow Generation 2 Faaxiinsin Bullshit Algorithm 1lUdae

Tnewnasgulmiiynqaunsaisdosdi Openflow Controller Anssaglugunsal
Vv fausinsudnesnanlsentanlag Openflow iazinsainluiiuazdi Openflow
Generation 2 §d1mn Openflow Controller agvnqaunsaluds anibiisasgesaunes
isuuﬁﬁaaﬁmsﬁmiﬁw?ﬂG]Lﬁmxfuqﬂur’flﬂﬁ uandaududgmiludeinsaden Openflow
Controller Fusnvhanuilsaudfidien FuiadliIsnssnanadeiteliiiuvaniian

d L] :j l;‘ o as “
mmnamu‘mumwmw.flumwaﬂ
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OPENFLOW — Generation |l

*Integrate the SDN controller base on switch.

Controller

Control Plane

Switch

><

Forwarding Plane

U 2.49 Umsvireves Bullshit Algorithm

| o =l ] -'5 P 5 5 2
vilies Controller eefLAeavinduniins Active uentiuazse Standby 1y

v ada 7 P as U
AINUNTT Active UULNALUAYATEY

OPENFLOW — Generation |l

« Integrate the SDN controlier base on switch.

> l’ll - \\‘\ \.
Control Plane 1IN 't
-7 ‘1 ' A o
" ‘i’ 1 AR \\
P [ ' A ~
o (X LW Y
# 4 1 ‘A ~
- 1
’ 1 /‘\:\
f
Switch ghitch s i switdy
1
>< >€| ' >
'
— |
1
1

Forwarding Plane /

Switch T Switch

31Jﬁ 2.50 gﬂnﬁﬁwmum Bullshit Algorithm

Switch
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wn Controtler dmdniiamadntasasll Controller MdummuLwY
TuRsuMITUEee Bullshit Algorithm

o YimumeunsalladiAseiinisideuss

O @979 Hardware Utilization 1 cpu, memory uavdsiisyaluuenaunsal
IndidswarluvanideriuiiudeyaningUnsellndifee

0 wWhsuiisudeyaiilsuimisvmmmnanwuitgunsaliin Utitization Aigelusnng
Wisuiiguazds Message Tluangunsaiiteutunaziinisddluiiesqauasy
Tree

O wmniivia Tree 1830 Message ymumuds gunsaiitvinnisds Message sonunae
ussraestuu Primary SDN Controlter ufluazaziinis Re-Check (3oe

nn9 10 nano sec
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2.2 Open vSwitch

=~ isolation, traffic filtering sFlow, SPAN, RSPAN J

1 = e ' o 2 |
§ OnS: traffic queuing |
and traffic shaping CpenFlow, avsha
¥ mgmt. protocol y.

7t 2,51 UnTvivTLYEs Open vSwitch
Open vbwitch Aa virtual switch 3893URT139 11 openflow protocol ilu
WINTFIUMANUBY SDN (Software Define networking) Taem Open vSwitch g%l VM 7
a$tuannsoiinasori yiaflegiuu Host Lt w3esie Host fu

AELUR open vSwitch
O 5843 VLAN tageing Uaz 802.1q trunk
O 5843V standard spanning tree protocal 802.1D
O LACP
O Port mirroring (SPAN/RSPAN)
O Flow export (sflow, netflow, ipfix)
O tunneling (GRE, VXLAN, IPSEC)

O QoS control
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2.10 OpenDaylight

" = ar a1 a4 o 2
OpenDaylight Wuunanwesutadmiunadeulusunsumsetaiedaldauy
o w a4 1A i 4 e " ) ")
SDN uaz NFV dwmiuiaTetheynuuin sufiaesves OpenDaylight Aedidias uwdestu
a ¢ ' a ¥ o Py oo v ¢
SuwaiimedltbniwavnszuiuntsfindsiemnuazannsauFuusidditonsldaeumuiues

Apache Karaf

LEGEND
AR Authertication, Authorsaton & Azcountng OVSOE Open vSwitch DutaBne Protocol
ActhH Authent<ation PCEP: Path Computaton Element Communmcation Protacel
g 2 — — %:‘B«m(‘..ua&, nprva rcu:;onmﬁ.« bThMu!r-Medu
\ WA C o To
) Yl {i - l-" l puw (e, Y SDI SON irkSace (Coons Cortrober Focest
[-’ /A =1\ 3&"‘““‘ (it SFCy Sﬁﬂﬁn\(lmchm: it
DD(" ¥ DmOmC-hbS«nc Interfice Spacification  SMBI Secure Network Boc:m appmg» nfrastructure

“HELIUM” ;g:\é::;ﬂkm s snw- S.mph Pmm nagement Protocol
L3S%. Locutor/identifer Separation Protacal. vm V| I enant Network

m:;n.mm(sm
ity Abstractions, Fiow fmg-mn; Mﬁcd

mﬂﬂﬁﬂﬂ--ﬂ-ﬁﬂ

Data Plane Eletments
g :
Device Interfaces)
l ‘ =. !; 4.5[ F DY l l (s
\ -~ v! Rl - N ’ .‘-;

311'3‘! 2.52 sunnvinnuvas OpenDaylight

v vd v ) [ 3 . val o
dwiugnfeinsinnmaniatiavesnulasly OpenDaylishtlffinssuiu

OpenStack saufen13UTuURTidAeylu Open vSwitch Database Integration wasmalulag

yasRuaNUATUEIUEY openstack 1Wu Security Groups, Distributed Virtual Router uas

Load Balancing-as-a-Service

#8WW7T OpenDaylight Asn1s5iuiuvetesdtsznau dud fully pluggable
. " _ v ¢ & o v
controller, interfaces, protocol plug-ins wag applications ELNANWATNUTINIIGNAT

L = U o ] d - o
HLASHUIYAIUITOANAULAENIIUTIY AuLABLTIWEweN
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2.11 Type of OpenStack Network
2.11.1 Flat Network

Multi-Layer — Flat Network

VLAN
- 4
|

Library Arts
MEBn1INeINYes Flat Network

Flat network ({Huiimseanuuussuuirietisreuininesiitlingussasdliiean
Anldane nstngeInwkaznIsUIIN §9 Flat network gnesauuulieassTuIutas
h (] - = ! € > .
routers way switches vuiATRYIBABNIIWBIlAENISWaNREaUNTalTU single switch unu

nsueniiay switch viselagmsldia3adie Hubs wnndn switches Tunsi@eudegunsaiidn

as

sioiu dalaseasnaves Flat network LildudwSeugnosnidu broadcast area fiuananaiu

2
a a

Tawld routers way switches TauAARTIRIABEALULIAS BT8R UUAPUTUTuAnA1a T ulaeld

switches lasvhllgunsalviamunuuiaiedisidugiunilaves broadcast area 1Ry



2.11.2 VLAN Network

VLAN (Virtual Local Area Network) Wumalulagitdlunissrassadnasate

( Sample network using VLANs

P

.

/@ Router
b \ Interface Fa 4.1 ’ ‘
% re CVLAN10| oo, 6s 205

IP 192.168.2.1 /24

VLAN Trunk

&

N : 192 :scam 124 o
o .
FU# 2.54 FUnIVTUYae Vian Network
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YUU LAN a9 9 network Saludassisiunasiu Tnunsimngu port 984 switch 1y

J al o) ar ot d o o o
nau e laserduimerininmeludivesiueuioingusvasdluarsdriiavieniuay ms

= o ' o Mo & = n_ as
ANRBABAITIEUIN port NLUILT UIBANHRNIEYBY Vian aufAs N1531N% Broadcast

1ULe4

2.11.2.1 AnusAtA¥Yas VLAN 1119 Tufs

1) VLAN winsinsetnenindeiuuu svildnsaismiloudufusie Bridge

2) VLAN annsnasfiutin Switch vatadaqla

2.11.2.2 Uselevdvainislderu VLAN

1) udssavanmusamiotiy lussuuirietienilussinisdsdeya Broadcast

TN MliAnruAuAT (Congestion) war VLAN fianuanunsatlsiii

Uszansnmuaaaiedelaiiiesnin VLAN axininlidedeya Broa

w6 W W

‘] o 1] 3
#egTu VLAN i@enduwindy

dcast Tuge

i

v

2) RYABAITUSWITNITIINU VLAN 81u08mnma@eain lun1susvmsdnnsiaseasig

vaszuuiAietneliite finudaveu uandeaildsnedes Tnafisalfey
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) ” & 1o [ = v

lasaaimunsang (Logical) winlu Lidndudeavasulasadramenienin

: 2 v o =l - o s . =l z
nanFie Mseanslasulasasneues VLAN ivilaens config ngunsal

< i 1 1o & = - ' < 1 o al oo
wserabni Liswdundsugluuummeanmueamadeudeirietheifiagifu

3) umsinwinauasadenniu eswinmsinneseninguasaiiniaties

aunsavihldnielu VLAN @enfuviniu ddeantsiiaziinsednu VLAN fog

finsierugunsaiAuMIdUNIImIe switch Layer 3

2.11.3 Virtual Extensible Local Area Network (VXLAN)

VXLAN Wumaluladlevediad VXLAN vievuisy MAC fiawes 2naneifiuduvi
o v o &
984 UDP nsdeansinsdaistussninaesumeviasiuiuaiieninaremaiuiiaiiou
vi3o VTEPs VTEPs viafumisastasieieaaiiouludiuiives VXLAN wudiatumsims

viewueenuazuandludiumemaeienaiiouduuiaimaies 2 wwuiu Tasnsvieviudu

vhusznauludie

MAC | MAC Inner Etharmed

[ P
Sk e DA | ga | 80290 Paylosd

! N
o !vnmm inner J inner | Optional{  Original
{
|

DP | (24 bits)
|

<€ ' > <

>

VXLAN Encapsulation Original Ethemet Frame

i e Lol G e S e, s S i o

SU 2.55 JUnuuesdIE) VXLAN

2.11.3.1 N15%1979849 VXLAN

i
=i

lushuitdreitgn VXLAN teldaunseadaadetiemmssnsdmiuaioatiouves
AR UATate ALY annseadiaedataaeed 2unedetisiaens 3 ﬁﬁammﬂaﬁ
VXLAN Fenivaluladlenediad Imaﬂnmﬂ'mmmaqn'm.ﬂ'm«a aulunis "wane" 1A3DY
wileuluaiatisdosfiunndetun Auszdedlfisunefiawed 3 ifleantorisssmiuntore

fe VXLAN
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2.11.3.2 Uselagduag VXLAN

o) whfﬂﬁéi'zsh!ﬁmaviwﬁﬁiﬁwuﬁgﬂu.uuméhL%uLmas' (software defined
datacenter) Fwaeliiguaszuudants VM Tianansadeansiu vm suuu
insetneiuaneiildlaglifoudedeeiuituaiatnelunsimuasaindmng
AEMWLAZISURSS |

O VXLANYhowruensauasaindanassulaglisndudosdmnsaaaniuiivnie

nestulaniewluaing

2.11.4 Generic Routing Encapsulation (GRE)
Generic Routing Encapsulation (GRE) fig Tunneling Protocol ﬁgnﬁ’wu'ﬂﬂa
. \ v w v & o a W e P wa
Cisco wazsomlagniimulinareithussgnlunisvi Tunnel Sndiands Tasflanimudily
mavieyuveyaliiieaiu Protocol wilalafannsniivnidsdeyamaiuludwaensls
a 1a a 8 o ° ~ H i .
Tagun® Header TmiAudnunludunsuyainisvii Encapsulation YU 138077 Delivery
protocol @2u GRE header 136017 Carrier protocol wasteyaldunignvieriuegiuien
v ) A | v oW
Passenger protocol Tnedeyaludiuyes Delivery protocol axfiftufidmsuldsyyin foya
~ o A A Hdw I [
nuTINULuABayls lngWuiitaya Protocol Ul Delivery header IsgnIzYlunIneee
a o P & Y
“47” \WBaUIBNN GRE header usTmnun uana il GRE gneenuuulvatuayu
NI¥UIUNTT Point-to-Point Wazlaiinsznintmnesnisadleyassiiinuiu Hop ntey
- wa e o 0w A ' g o ¢ ! I | '
Wedls auaudivedlnsinasaliaunsavibiiaiiauiszuuinifnseninaetludouss
Wusuviiduideriu 8nvis liideyanignvieviuuazeinu GRE tunnel tunziiudoya
= 1 3 13 : = o
Usstvilafiniu Ansgnueaihuduiies GRE traffic windu sewnil GRE Jaflauantilunis

seeiumsvinauliinesdu Unicast Multicast w3enalaues Routing protocol wiiasig 4

)
o o =

Iidusdad us GRE Afuilusziuludosnusiunduseduiich Gwsinalnlunsh
Authentication wimuasofeglureuiuniidineguin memmdanandsinmiluld
AR Tunnel windufifinaauifimeiunusiung sthadu IPsec o
UstAvsnimmesnisiedliinng ety

1] Payload IP Packet

EEE T Payload GRE Encapsulation

Eﬂﬁ 2.56 M51d%2 GRE header
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2.11.4.1 GRE header

auuIsgd RFC 2784 lafinsiwiualassadiaves GRE header tiasesdusions
° ' o a w P~ v '
iluldnuluwsiazgunsallidululuiiemadisntu Taedeyaftussasiivuaudsiusaring

a L]

32 lUaubs 160 bit Pupgriun s munA I ILUTiseens

C Reserved 0 Ver Protocol Type
Checksum (Optional) Reserved 1 (Optional)
32 bit

‘g’tiﬁ 2.57 guuuuves GRE header

lassairetoyanes GRE header musnmsgu RFC 2784
nUuaniiielnseasreves GRE header 1 Wuduiiaunanninassiuduie RFC
1701 wasdimafaunisdsluinasgiu REC 2890 Tnalunsianiludiues Key uas
Sequence number Fadudnuasilumsh authentication Wagn19m 1 flow control
sewhedumauazUaeng Qumsinunassilildeglureulwmitimaly) luusiadiuves

;2 - al 1 J’
GRE header Usenaumiesigasidennne LUl

¥o $171 Bit 30az1uR

Checksum Present (C) 1 bit Tanln@szrimuanauily o udidolann i
fvuaanihu 1 dues Checksum(Optional)
1142 Reserved 1 (Optional) 9xgmimn 19uazdaq

viTyvoyatiIz auem i

Reserved0 12 bit u3399aaNs 2 uud1 Optional field At

AMWIIATFIU RFC 2890

Version (Ver) 3 bit V2UTIYAT 000 521D GRE 1aru0

[l 0 ¥
Protocol Type 16 bit u33901ai9zuon 1 Payload AUTsNAMIL

fozls Fuilullawnnasgm RFC 1700

Checksum 16 bit tﬁﬂ 123 ui‘lu I Checksum ﬁ:‘Ufi‘iQ‘fJ‘m‘;ﬁtﬁﬂ
ﬁ.llﬁuﬂﬁﬂi:ll'luﬂ 'lihlﬂﬁﬂi’mﬂUUﬂ']‘l'u

QNABIY GRE header

Reserved| 16 bit gmvimu e 1gouan Tavezgnldiile ¢ iim

W 1 uRenu

<4 R
FUR 2.58 daudsznaylu GRE header



2.11.5 VXLAN and GRE tunnels

Feature
Segmentation

Theoretical
scale limit

Transport

Filtering

Protocol
overhead

mMIfanmsuna
isdanavnoii
figdn
.broadcasts
iwae muiticast

IETF
specification

VXLAN
24-bit VNI (VXLAN Network Identifier)

16 million unigue IDs

UDP (default port 4789)

VXLAN 12f UDP Aunafailanavined
7n; Haaduaraind [ tuaas
ACLs annsatfuniaudantu
MTAT1RT VXLAN sinsleivinifu

50 bytes uu IPv4 (8 bytes VXLAN
header, 20 bytes IPv4 header, 8
bytes UDP header, 14 bytes
Ethernet).

VXLAN Tdwanaq IP ishlildamsms
Fiooding anstunm traffic wanii as
tilun38ivinis logical Layer 2 network
(VNI) fiaynfmvasiu addressufly
tu muiticast group Watjuu physical
network tisias Tdmsaiiuauu end-to-
end IP multicast ruadathogutitana
VNSMIEAH

hitp:/ftools.ieff org/html/draft-
mahalingam-dutt-dcops-vxian-01
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GRE
Uses different Tunnel IDs

16 million unique IDs

IP Protocol 47

Wiaad uay aiad layer 3 uannaas
fiu ACLs finarhifnwauanaaniilusgu
Yhuae GRE Masusauanissian tunnel
traffic GRE vianusazsiaafimsilafuiiz
MsnsaY

42 bytes vu IPv4 (8 bytes GRE headel
20 bytes IPv4 header, 14 bytes
Ethernet).

GRE 1ifiTusTeeaalusrhilds address
waniilssianuay traffic tdlhudaens
Faasuuu i Tnuaionia

http:/tools.ietf.org/html/rfc2784 html

A15199 2.12 ALLANANIYDS VXLAN U GRE
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2.12 OpenStack Networking

2.12.1 introduction to OpenStack Networking
2.12.1.1 OpenStack Networking
tullaqliuaTethe datacenter axflgunsalinnniimne server, gunsal network,
storage systems uaraunsal¥aweasndy nateq uidsarudeemy virtual
machine uag virtual network 4147UYe4 IP Address 113 config routing wavluslnaea
mnaandefiaunsadulaldednsnduiudug Fanetanssanisetetewuudulsy
annsaUsurunalisgwuwiniereisnasnludalunisdamsasedemani
OpenStack Networking tutuy pluggable annsausuauialduazld APl Tunis
Fuimdeuszuudmiunmsanmswiatieuay 1P Address Wudefufudug ved
spuuUfiinauvunguis Faiuaunsminlilaegguaszuuuasgldifafuadves
Auvineniieglu datacenter Ing OpenStack Networking vilaliuilainaiathesslaiia
\Hurevanietadunisdrnalunsldnuaanduasdlivinisdenuetegiuings sauils
NINTNUARIATEUIELEY
2.12.2 Networking Capabilities
O Openstack WgtuvuiriatiefilnudavguiieWisiuaudesmsnisid
nuiiunniiuvongudlieou Tasfisuuuuinassiusauds Flat network w3e
VLANs @ m3un1sueniugad server wag traffic
O OpenStack dnnsin3etedied 1P ilelannsarwiua static IP w3e DHCP 14
lngn1s Floating IPs aygnbvidinisdmuadunisuuulauniinlag vamsineins
compute Fatr8lfauarutsafvunidunis traffic Imilusewinadiinas
thysinwwvislunsdiinaufianainuuiesetels
O limwnsoaituaietievosmuedld yutinisaiunu traffic uaznisiane g
server uasgUnIaivilvievans idetie
o anlmenssy pluggable ulinteuddrelil4lasuuslaniaingunsainge
ﬁ"ﬂﬁmiLﬂ‘%a“ti’la%qumé’wﬁmﬁ’tﬁmiaﬁuaw

O Houassuvannnliustlmiveaniotie software Awusmelulad (SDN) 19y
OpenFlow Lﬁﬂﬁ"ﬁ:ﬁu@wm multi-tenancy way massive scale
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O OpenStack Network iin1suenanseunisaygmliusnisnaistrefiunduld e
TLUUASITIUNITYNGN (IDS), load balancing, firewalls wag virtual private

network (VPN) iimitlu1dnunazaesdanisie
2.12.3 aauauURvas OpenStack Networking

Switching

Virtual switches Aalusunsugeviuasitlirmuansiedaindonaiiouluiiaiote
wiloul layer 2 w38 data-link layer 199 OSI model ThnsousosuNaIEUNanHD T84
virtual switching LU Linux bridging Wag Open vSwitch.

Open vSwitch viefiFanin OvS #e adndiafieuiifiulamumeda fafumpduines
wisuimsdansiidunsguuasTusinaea 1y NetFlow, SPAN, RSPAN, LACP uay 802.1q
wivanenadnuasariieslilddutatudlitia OpenStack AP uanwilesinnis VLAN
tagging flYausna5e overlay networks Tutenwisnildlulusineea L2-L3 Wy GRE w3e
VXLAN. Open vSwitch anunsaldluntsswnsmazanlunsinredeasssminegunsal
uazduduAuTeguenn1IAIUALTBY OpenStack Fe3auiia hardware switches, network

4 k .4
firewalls, storage devices, dedicated servers uazdue

Routing

OpenStack Networking dinuaunsalunsmuuaiduniuay NAT eunisideu
IP forwarding, iptable Waz network namespaces %4 network namespaces 1¥AAEY
chroot dw5u nework stack n1elu network namespace @ 413041 sockets, bound

= [ )
orts wag interfaces 1-’|ﬂﬂﬁ'§"-‘3:ﬂu’[=u naimespace. Iﬁﬂ network namespace LHayaus u‘i"ﬁ
rs/

[

merduneesiaiesiaznszuauns iptables lnsnssaaznisuaiioginiethe viei
138n91 NAT 1n8 network namespaces 9&1U38uiU VRFs Tu Cisco, routing instances lu
Juniper JunOS wia domains Ty F5 BIG-P e network namespace Vinlild#asiaad
fuszifians overlapping subnets sewiuefathefiaiilaediin nsdmuseisunes

meuluinseudaelrduawnudlunsidnouiasnsieansfuletatisnausn
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Load balancing

Load-Balancing-as-a-Service #38138n91 LBaaS Helvigldannsanasnszarenis
FasvavaslralBudiuyvatsduaunmia@inines wienruuanaud sy LBaas e

HAProxy 1{u balancer Inan

Firewalling

Tu OpenStack fiaasialunisliinisinwauaandeduauauduianiaiefe
security groups wa firewalls N15¥119UY84 security groups 1ﬁgn=‘n’ﬂm£\1ﬂis~:uiﬂ'lu nova-
network Tu OpenStack Compute waglathuluds OpenStack Networking F8nsiednun
ANLUARAAEMIITIRTIINBuaLsudtumsly iptables vulnuaUszanana dau Firewall-
as-a-Service Vi3oTli3eni1 FWaaS, masnwinudasasesimssanisisunesuinniig

TusUsyunana

Virtual private network

Virtual private network (VPN) eiiasagigdiuaieinuiasateatsisagiay
Sumesidn VPN dwpeuRanaslunsduasfutayariinietigatsisazsiuiniugn
- L SRR, © W - N ey W) )Y < B S iniapt S
\IRUABLALATTULAI O IUATT UIRIBUNAWREUYRAYEY APl vy 10lugldda e (PSec

based VPN tunnels l#lumsmuauszazlnainving

2.12.4 Switching

wilslumifivanues OpenStack Networking Aanaslinisideuseluunsening
SuaunudlaeismeauiinuuulaunfinfilasseieiugueSotendunuuiadiouniouuums
nen W neuduauaudanusadanldnuld deslinsreuiiniassadranisaing

nsliuinsialees 2 WeuseiuBuaunud (providing layer 2 connectivity to

instances)
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thnseuuarlunvhaumudlunisimusdaietgudsiinesniamenmly
AR LinuxBridge Wag Open vSwitch plugins TWunsvatinnssutazluigeisiayiv

nmadendefuduaunuduarninenaiadodieiy 9

2.12.4.1 drudadairTatneiaiiouase (Virtual network interfaces)

loawfviaad OpenStack TUszlemiain KVM (kemnel-based virtual machine) W3ey
v & ° = a € aig v 9 ° - < ¢
lrssadsiiugudasauiairesivavssdyndildnudnuusasnisihnusuueiiousions
Tumsussinananiag
eBuauwswdumdunsausn Sumesiaaiedisiaiou (virtual network interface)
v X & adda ' \ ) Y] as =~ 3 &
naAUluAuNTGeNdY tap interface Tngsfussaenadaslaensatunsifeudeiniotie
= = P VR P o oo ae 5 = 3 < ;o
egluduaunudvsiynrarialy Fulwihlileadannsndduauaudveayreainlusendaie

Y1ENNNBAIN

Bridging
Tamseuliusrloninnnunfnvemsdlanlunietis (network bridges) tilelyinig
\Weuseluaznduannduaunud msieulganeriegnesuednssilunisdensedss
wietevionnnitiaees 2 Weasuaiatiesiuduviuies Linux bridge (Uudunas
winiadlouiidoudaniaifeuseirdotevany Tuihmseumaideureinazsudansiasoms
nEnMLazNsRnReldiay MshanennEamINGINs ounesisafdny etho uas
n3@ionsie bonded Fnsznaudoniiinisideudedisesitinvioninntt vionisidouds
VLAN aflewvesisaasuszsinv Tagamnsnidousenans q Msdendeinsetienisnenmn

w3Blaiiaunu Linux bridge

P 4 oa v | et ' ¢ 5 o 8 v
wneaIniledumesiweila Fumsuilllidsidnens st lildusaunadivisy ssyils
suwasadaWsuuuns Werissliuimslumadelss suwedmalAIet evenien e e

. = " a ¢ ) | o o8 w
atfluluam promiscuous Fsluluua promiscuous duwaiiwaynalimamsuriiu Javhlv

loarusaiuuaslusivamsulidmiviniasduy visguniaiaetieduq
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2.12.4.3 Yssianveaasateluiinnsay (Type of networks in Neutron)
luthnsoullaswnafildiisssueasetefilinsdeusefuduawnud
o Lﬂ%ﬂﬂﬂﬂﬂaquﬂﬁugnﬁ‘i (Provider networks)

O 1A3991wYewLE1 (Tenant networks)

wistrevaliuIn1s(Provider networks) LfJuLﬂ%aﬁwaﬁa%'wqé‘}"uImaq"@Li.aixu'u
OpenStack funlnnssiuieietiememenmiuguideya Ussamaietwililumnni
1A flat (untagged) uaw VLAN (802.1q tagged) Ussinviadatnedumidu local uay GRE
Lﬁuﬁ":aﬁanﬁﬂauWﬂiﬁuﬁi"iﬁfiaaﬁnmmugﬁﬁu?mitﬂ?mha

infetheidn (Tenant networks) iunSeteitastulaedidslinsdeuse
sgvisBuauauineludian Tneduiuaieiisgiiuensdisauysaianiuuasiu s
wietedu q aelufignieaiy

tnsousassulssiaminietielaun

O Local
O Flat
O VLAN
O VXLAN and GRE

Local network ({utnSetheviliiazgnusneenainiaietioduuazinuaiy
Suawnuiiidondeiuesetieviesiuandeasiuduaunuday q TuiAsatnaldeaiuuu
TmpUszananadeaiu LLm‘Lﬁmmsaﬁwﬁaaﬁﬁuéuat,mwﬁ'[ul,ﬁ‘%a'ziwaﬁmﬁuﬁag'uuiaaﬁ
Bu fewgde $1in vemseenuuuilinsetievisduiinsuusiuiantsvndeuiny

TwiaSevrsuuy flat 92lifins VLAN tagging wieugniaSetreauaiiAndu Tuute
nMseeuiinduawautansaendvaglunistieiduiiuiuiniaslead

w3ets VLAN uledetneld 802.1q tagging wonnsasasluedorts Suauaud
Tu VLAN Lﬁa')ﬁm:ﬁmﬁtﬁuﬁduwﬁwaqLﬂ’%‘a'u"wtﬁmﬁﬁ;uazagTuTmLuuuafmuﬂaﬁLawa‘Ez
witlouriu inter-VLAN routing w3an13imumiduvneszning VLANs, Wululdiantgiitiunts
s unes

314 Open vSwitch plugin, GRE wagiedatie VXLAN avansngnadne lagly
WUIAR overlay networks H’Ffagﬂﬁwwum’iﬁ'i,fjul.ﬂ'%’a‘u’mﬂauﬁjLma'i’ﬁa%’wﬁuumﬂ?amﬂéu

-l Y- | 'x 4 v Y A da ]
Peer—to~peer tunnels Wgﬂﬂﬁﬁf\l‘ﬂu‘iﬁﬂ')']\ﬂﬁ'ﬁﬂ'ﬂﬁﬂlfﬂiﬂﬂﬁ??ﬂ WINUUATNAINLTEATIN
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o 4 1w e < v =
mesh network ivnlesadidaseiunnleanaug aadussnauseniidluunauay uaza

" L o/ r J
Inuausznanaazil meshed overlay network sgwauysallasiidnuazauununmaeluil

i ™ 7 ™,

Controller —{ Compute01

Compute02 |[@————— |  Computed3

o v, . J

< ' '
U 2.59 sumadendavasudazlvun

vnizAASeT18 GRE 30 VXLAN gna$heiu mea D taweinssyytuadddly
NIVDYNNNTITINT MINTITVLATTWSTIINBUAW LT luAS BT eI Msansasves
wioteszinduauandieglurietiadieniu wiuuleadiuandafuasievilsadiy
uazdsludaleandniiu GRE wuuiaregaviiasiuma VXLAN deaziinms unsnisvieriueen
wazdwialunudriu

ilewinnmereiadetiewuy GRE way VXLAN azgnviavu guniakaietieniy
meamdwaunnbiannsadeastuedodiomdn Hunaliaietns GRE uaz VXLAN 9

wsnlsisdwilusvavsnmainieseteau 1§ luranmaglifaddisunesdmseu
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2.12.4.4 Neutron networking plugins

L ibvirt
{Plug-in XenServer [VMware |Hyper-V [Bare-metal
{(KVM/GEMU)

Big Switch /

Yes
Floodlight
Brocade Yes
Cisco Yes
Cloudbase

Yes

Hyper-V
Linux

Yes
Bridge
Mellanox Yes
[Midonet Yes
ML2 Yes Yes
NEC

Yes
OpenfFlow
Open

Yes
vSwitch
[Plumgrid Yes Yes
Ryui Yes
VMware

Yes Yes Yes Yes
INSX

A5 2.13 plug-in ¥89 Neutron
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2.12.5 Routing
Neutron L3 agent t1gmsiwuaidune IP uasnisaduayy NATAwSuuaunud
] a4 d 8 va ¢ o Y v
melunamdlagly namespacesvouniavroisliduawnudsmundumaents Tnonns
aiuAsetieuasiaiiiunaed fiamsatitinmstenrosuaunuduasldousiu T

NUNNBULIRa IR

Network Address Translation (NAT)

nsuvarieginietne (NAT) Wuuwdsiissuuiesetiedldsunisimunlugasd 1990
i ' < =t @ ' = {
lufienauauasiansgudeiivimfivadlefivenesainlan deufinzil NAT laasvnietes
= | v oa ¢ R ay a 18w
wonseudumesilnilefiueaase lidaiu
585 OpenStack aduayudoslsuinnues NAT

O One-to-one

QO Many-to-one

NAT wyywilestonils (One-to-one) hiAinsuiisilefiuamasa gnuaTnanssluds
W= -l = £ 4 i =t atd 1 =) o 5 =
lovuaninsadu UnfazTunil NAT wUUAH NAT wuuvilseniiinesldiisuudueniasa

18w ow € 1 ar N 1Y a P~ =
ansrsazligiiunuleanduil Floating IPs 16uuafn NAT wuunilsdonila

P acl da S
NAT uuuvangsenila (Many-to-one) Witnasninegwareundludeiiogidien Nat

] &

wuuvanesauisldnumsuwlafiedwasn (port address transiation: PAT) fiansauld PAT
P

Y

d L9 vV of = l‘n] 1 4"’ o/ 4 d ol by s
wieliaunsaiihfisnisuenduauaudiegilemdusined e floating IPs lsildgnuoagien]

Floating IP address

wsetegiinieiuuuiusunesinasoy, wmnefannsldisunedifunandisudu
Insfvaadidiosuneslifunisasesanduawnusuas i ume T dnansy 1sunes

1
=l

o a P I & s = 1o 1 = [ P o 1a 1
aunsulanegneinuazy s uuvadieg veainiiaieiavusingluiedinse

= =

mMeusnvesdied Wwelnuulauiafsaunsodduiazdindudnansuludasunadls suae
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o a - 1 = fad v o o o [ o &
Viuwasueguaremiludureduauaudisudunisidion Tnseuilemnisvihauiithy

Source NAT

Lﬁaqﬂ%’ﬁaamﬂﬁ'\ﬁﬂmam‘saﬁ'uﬁuaumuiazﬁaﬂ%' floating IP address Tu OpenStack
ffufie NAT wuumsiifiuuennsaneueniukenmsanislu 33013 NAT 9aelsuaunud
annsahfslaainiaietrenisusnandumefiin Floating IP addresses ayfmuaduy
Sumeiimentsuenvenswesi i fidulssgdmiusuawnddimmuiuinvey

o = 1 o o a1 e &
Jsulasunmaaian mawagﬂawmwnaauwm.ﬂm

2.12.6 Load balancing

Neutron load balancing as a service ({Uudiueevasusnisvsedisanit LBaas
Wiannsafisslnanmsssiesiaunalyiulsunssiivuduawsasiowlunand
tamsoull APl Tun1sdmnas virtual IPs, pools, pool members way health monitors

| Baas Mlashefiiieldnsuivaniausuaseeniadivanunarus lnsussaveadls

haproxy gudulewulewugesanmienlfiumnniigruesssuutfiningg Unix-based

f*!i’ug'lwm Load balancing
flaasrusznaudftlu Load balancer lutimnsaufa:
O Pool member(s)
O Pool(s)
O Virtual IP(s)

Pool member iussulandiaise’d wdidadudulsenauveslefiuenasavas
U3MIUaEnainueInIsuinig snmete pool member aazifiuduidnineitnng
Avuaalefilennsd, 10.30.0.2, so5uuunesn TCP 80

Pool tlunduvas Pool members iinsliusniifemmilousu suusznevlugae
Buidiviies endnetn enadidnvaznsiluaninselui

O Server A: 10.30.0.2: 80
C Server B: 10.30.0.4: 80
O Server C: 10.30.0.6: 80
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i a o
lefliailau Virtual IP wSa VIP Aslafiueansaiieguu Load Balancer wavsasunis
| " - o = - = ' g . & ' =
\teusiafiazidun Load Balancer Jswnatudmsitonsevesinaidudssuinalnues pool

al

o o v w o o v v v oa ¢ & o
NngIUadInuy \LE}WLaNQUNﬂﬁ]3311N?1ﬂ'UE]'l.JL'V!ﬂ'iLuﬂLLa%!Jﬂﬂﬂgﬂuﬁﬂlﬂﬂﬂ'ﬂ%ﬂﬂl.uu

Load balancing algorithms
Saneiinanuauddeludawsaiividiu poot:
O Round robin
O Least connections

O Source IP

1) Round Robin

ganeifiuuuy Round Robin, manuiaiugaiasadswiuniasnisifoudevadluds
a 1 P 1 - A ®r vy v o d
B5riedneluluay Wenarinlunndeudevimunssgnnsyaneldedranbdunniaies
i v ‘@ e s T 4 3 - 1 = -
magiluanuia1ut Round Robin Wudanaiiiuuuu resource-intensive vigvigatasing

- o v - | = [ = M

Inanrnaeudianiedldnulnensideuse emsldau pool member au@niavuneas
gzl suiuluyesninslunsussiana AusInsdenss wasyuIeRINe

2) Least-connections

danasfiuuuy Least-connections Wasuiatuwadazdumunisitouns iU

s calai o % . v al S - ) ot a A
@vesilidnnureimatensotissignlutagdu feduliusanedmuwuulauninionin
FHUURRNINTILILUN S DNA DMLV T ULH AL B S WIS Las UIauTN15 951959 ME 8T U
el wa ' vas 3 o 8 v v o a 4

Pool members #iilanaudiganitzilontalasunisasiasnndy i liwnifudiinisiten

[ 2 o du
#olasITy

3) Source IP

Fanaifiuuuy Source 1P msiieurensiafisnain source IP address ey az
gnddluds Pool members flouriu msiveusefimuaunaluiuiulngldsanesiiuuuy
Round Robin wagazilinisianwlumsnsdwsunisdunilusuiandenisideudeiiniun

i R o o = ; : =l § 4 Ll
Nniegled iieriudanesiuianlulsslomilunsdiilusuniudainsiraieudiiield
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a8 3 s E4 & 1 v W & cad & w o a
Warlesiamzdmiumsiawavianun Wy nznirfeutieeulauiiiudeyaaduuuiv

WSHBIVIBIDU

Monitoring
LBaaS aﬁumgu‘wa’IEJ'LJ'mmﬂﬂmlaﬁma'fi'}mﬁi}-a TCP, HTTP Way HTTPS
- TCP monitor #n1d0UNsideause pool members fiawed 4
o HTTP &g HTTPS monitor W‘?‘JQHBUMWNHHU“'?E&’GQQ pool members ﬂagj

z o
vuugnlAnaaue HTTP wawas 7

Session Persistence
LBaa$ atfusyu session persistence uuleillaiiou session persistence AeTin1s
A o e L o o ar
aauauditsiulifevavemarelaadusivedusinaeaideniusraniilugiiun
=t o o & o ) v < o - « 1
W anu audnwurlinaslinunisldnu v nildOnmean uglusunsusewing

pool members

2.12.7 Firewalling
tnseuilaesionslunsliniinwanulaenioini ot essauduauwus Sausnie
nslénduinuinmasnsdeiing leverage iptables iansenisasnasunlimatseuiana
Vileamsduaunud enaesfonndnuaiiinAuly Firewall-as-a-Service (Fwaas) #ilnns
= L9 <4 ' o o v oo a 1 a @ et 1
nsesvsumuuenveanIetIslusuaeiiinseu Fwaas vl idudumndilitungs

nITnwIMNYasangtiinsauliilanauny

Security groups in OpenStack
rewfiasililnseu Tun (Compute) Vin1sdansmsinuauasadoreasiads
nslunmesduausudrimmsidiurenguinwamiasade nausnumlaensufes
vasngnsidldiaSetiodl $1n Ussimaasnisesmstuauaugansoamiosy Sansou
428 APl lumsadhy, udly, dildlduavaungnguinwaniuvaeadte
lawasngnadietululiansoy duilrounien tsiunguinuanudaendetuiu
Vuwdnguinwenunasadeianefifingszy nquinwemmunasefuEuduaseunisasas

g uazteliniseeavimmneaniuiuenanduaunus wennniingsudeu
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o w a K <
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Firewall -as -a-service service
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2.13 Openstack Ceilometer

Ta39n713 Ceilometer fiinquarasdiivgvin suumaenifiuiuiivsiiunTsin
Fh'l'ﬁ'ahaﬁgmumﬁmﬂm'ﬂ.%’uazaza%'wmiﬁ'amﬁ‘uﬁu‘uaa@nﬁ'ﬂunﬂaqﬁﬂwnawﬁn
OpenStack ”Lui}ai}ﬁuﬁﬁm'svi"m'iumf'wum'il.ﬁaiaa%ﬂfifmmsna'u OpenStack luauian

InguszasAvaslaTamsuazidevimidmiviufessls?

1
9

o dnmafiusiuswdeyailainaildauves CPU wasiriote

o aynwlifAndezuuinainuiauiu Meter Tnunswielngnisun
asAUs¥nauduly Openstack

o deyaenagnifiuriusalaginannisudaiieureinismansiaasuiidaiain
ﬂﬂ‘iﬁﬂ’i’lﬂ’\l(pOlling)Iﬂﬂﬁ%”‘Mﬁuﬁ‘]u

@ aqmwm’[ﬁéﬁ@msﬁwuﬁm'iﬁwuwf‘hmmnmaaﬁanvaﬁ%gmﬁmwimmtﬁa
ABUAUBIAIIUABINTTYININYIIUATSA NTWI Y

o feyaiiAusiusnilagszuy Meter 3518 IdFudldim REST API

2.17.1 Ceilometer Concepts
Ceilometer (Telemetry Service) il fiinni3lde1u resources Witasidu Cry,
Memory, Storage way Network viieanian1slduiniasnaqidu Au3n1s Ceilometer fing

= & 2
UBNLUIARWUG LAY

Resources

Resources LansdsdWinzaniavsanisnsindsy winiunawnsavinlagsduuueay
u u

a ¢ ' S0 oa o
n3duauaud OpenStack e volumes ag1elsAnu uananiifaiiResources Usenausig

lassasnaniloulasanisuaginIeeiy

Meters
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= = =
q

Meters ilumsinfiinduniewes Ceilometer afuayumansinasainninetnsi
o I oA A v @
uansrefy venaniflundasiinesiariassesmudeyavsmaniunduinuuy one of
several IUVLIBYBIAEY FagdWTy "Tiy" eilisTaniisinisasnatasan CPU gty
' n n =) - =l = ¢ 9 L a a1 J
meYed "ns' vizauluiuniiveanal fiwes Ceilometer annsaldmusiiafmeluil

O Cumulative Aemsiiusndudlaiatiuluimiounislding
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U ] d o 1 = ol
O Gauges uamsmwivauluainiinigia wu fard | / O wian1sdulvannin

O Deltas uansprmuanAnsEnIanmsintutagtunasmsiniiiumn

Ceilometer aullun1svasinassnuIuuLIn fimefivarlazgnuvsesnifuvany

! -:‘J.v L t ar 1V
Uisian Uﬁsmwma'run‘umaawﬂ'mmsagmuaw

Meter Examples

Compuite Disk /O requests, vCPUs, Instance (also reported by flavor)
Network Network creation, Floating IP duration

Image Uploaded image size, Images,

Volume Volumes, Volume size

Object

Storage Total size of stored objects, Number of APl requests
Energy Power consumption, Energy

Orchestration | Creation, deletion and update requests for stacks

miwﬁ 2.14 Meter %iad Ceilometer

P a ¢ o o Y ) Y
vaugiusariivesfonmaluladgiugulunmsfundmiunmsifusunudeys

Hmas }.ﬁﬁ'\‘l‘MSJﬂﬁw%uﬁ’m%’unnéiﬁﬁmi OpenStack (storage, virtualization, network

RU:A0))
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Samples

1%

= @l —" ‘, s ot i
Samples Aismsnsiataiiliddaidesiinainiaiosiauumingins fedradu
=l o - € s L 2/ =
Samples 9199xiis U BUALIUTTIRlLTUsIeATsaN el OpenStack dwisutiiund
KanTeYIWlanIz1299 Iduinlugudeya Ceilometer fiamnsnidonguiodnnauriu

Sampledu 9 iWaai1eTeaunIslday

Alarms
Atarms Wunndnuaiglily Ceilometer Affjunuufiugusimsaduayuns

n329a8Y Ceilometer uaziln15usanIs OpenStack Heat wintfuaziliinausilagianizly

:
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LF%E]"?JJ ESNTNgININgG da’l@t‘l’wnl I‘EENEHUW]HL“U Ii.rlHt"iJ']‘V'lr‘t‘liﬁﬁirl fBgIgy Alarms

ET']!J’]ﬁﬂﬁQF]I’l'[UﬂTSI‘UQ’IU CPU ‘ZJ@\'I‘E]U&LLF}H?WIIJLHM‘H 75% I'LJFI'IE]EI"NV]Q?‘U‘UBUIHH Alarms &4
8 vl = = o : 4 ! o 8 = = .1;' ! & ! =1

ﬂ'u.l’ﬁﬂﬂ’I‘HUﬁ'I‘HJJﬂ"l3U5-‘JmumﬂUﬂU‘U'J\1L'Jﬁ’WiLlU'I.JE)ul‘dLU‘iE}ULVIEIUJJ’Iﬂ'HU (luUBENITE
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wihiu) viiewlinsyialuvegiuantuvAlarmdu 4

Statistics
. . i d=' @ L -9 1 A
Statistics 10w Samples fisusaudangunniiineflutisssesnantisey foghausy

El

5 i v o & v o
Statistics 819az1du vCPUs Mdlandidrdisyyluiudisyy

2.17.2 Ceilometer Architecture
OpenStack Telemetry fandnanssuuuunssaieiwinssaeluguiuudinnes
naCeilometer Mfuusiazlnunyes Nova compute

' T c SN b ] Mo e ;
WANA N 1ndIue Y ¢ OpenStack faCeitometer Wilativd waunvuaialasianis
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Nova

Cinder Glance
Compute

Oirect poliing

JUT 2.60 JUnsieIuvas Ceilometer
Ceilometer AP
N3¥UUNTT Ceilometer APl gausUNsTatue APl uavdinduteyasinuvaaiu
Teya dutlasdnudndmiu Ceilometer sthalsfinunszuiunis AP leensuniesidunis

1Y) v o a & v o 2 ' 2 i 4
la 9 vesdeyansiaiintu Feyafignlouidundafudeyariuma collection agents

Collection Agents

Ceilometer %?uaejﬁ'uagenﬂuﬂwsl,ﬁ"uswifswﬁ'an“a"aa'znimﬂ OpenStack agentivanil
¥hauuu Compute nodes (esiusdioya VM anlewoslimesiugu venaani
Ceilometer dsiufintommitilnsudasuinistumsssavaeuimnnisal

collection agents 984 Ceilometer laun:

O ceilometer-agent-central

O ceilometer-agent-compute

O ceilometer-collector

Alarm Daemons

il Ceilometer liynssianariudeyaniafiusiusindeyanisin Sudiliyn
YInTEUNsIuNITSwIgANazanTumMsudnieu fassdiufiasiieuly Ceilometer Ag
2 a o o w19 : N = o) o
HUswiiuuauas fussidiu (ceilometer-alarm-evaluator) nsiadeuTsdevainisiioudisi
° o ool e < ) A\Luu " w M v [VAREY)
mMuualiifiegiisuluuresmaidousealasuniswumnmsiiousylasunimy IEY

(ceilometer-alarm-notifier) axgnisensiiiunmslviinisnssvitimmngey
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Data Store

Ceitometer iudayaiiiusiuruesmsamgnisal wavns s westaedy
uwasfeya fuatiuayunduues SQL way NosSQL wineusdmiumsdaifivdeya daqglu
gteyaatuayuil MongoDB, HBase, MySQL (W39 sqlalchemy-enabled databases) uag

DB2

Data Store VNotes

The default data store for Ceillometer and the most
MongoDB fully tested option
MySQL Lacks complete support for alarming features
HBase
DB2

m‘i‘lﬁ; 2.15 Data Store 984 Ceilometer

Queue
=l = -] =

1 = Fail ' nluo 2w ¢ e )
bugaEn Ceilometeriatlillaanlusaalidinisas aﬂ?’iﬁﬁJaGﬂ?LQ'ﬂUﬂ".'ﬁ'ﬂ".l.uu*ﬂ'm

o va v v a P = o a2 ¢
uazlifdfermmesnsliuings Openstack 8 q lvanawuuastufinmanisal
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High-Level Architecture

g‘dﬁ 2.61 gUmMi191uva9 High-Level Architecture

usiazu3NTg Ceilometer gnesnuuusieysuTwIRlin 9 TUl ussudiuiuuas
Tusanunsafisiiusgfuuiinaivan Cellometer f5u3nmwin Inedoya agents flaenuuy
uuteviauiudastanms collection way alarming uigioenuuusifteviausiufuiu
Togiuiiauysaiiu:

polling agent Ae daemonaanuuuLiied1523u3n13 OpenStack uagaine Meters

notification agent Aa daemonsanuuuliesURInsLdnFeuluftonmwas
waslildumamsaluazSample

collector fig daemonaaﬂLLUU:J']Lﬁ'Eﬁ'JUsquuasﬂ'uﬁmw‘)n'rmiuaz'é'j’ayaﬂ’rﬁﬂﬁ
a%’wq?i"r'uima notification agent wag polling agents

api fis Vimsiiteasunuuazgiayaiituiinlilay collector service

- < aa a 2/ é’ 1o o &
alarming A8 daemoniinsusziiiulazuasiuagiunsivum alarming rules

R
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MI5UTIBYa (Gathering the data)

| wotification bus
Object
S Storage
AP APl
Nodilicaiions

Notification &

Polling agents

WnnAusunudeya
Ceilometer i 2 Faluntaiiusausudeya
O Bus listener agent ”'lf'\:%ﬁ'teventﬁﬁ%'wuu notification bus waziuaiwin
wndu Ceilometer samplesﬁﬁaﬁ‘%mﬁﬁﬁaamwamW'il.ﬁu'i':u-ﬂmﬁa:éa
O Polling agents Fafuisn1sildtios axdrsiauns APl viaitesiiody q e
ltlunsifususadeyalutisnann Sdadeniifiegiioniundoya
wertulrgudafeunsuilaaud B nsdendafuiidaimaiosaniesnn

MsENREA@mIsaRIUALAEIAUNI IS AT AP

Notification Agents maefutaya

=

notification daemon (agent-notification) Funsivdauladerudmivdayaiign
ar 1 A 1 . -
dalilvlay dnusynauOpenStack A1 9 1y Nova, Glance, Cinder, Neutron, Swift,

Keystone, Way Heat
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Polling Agents mu‘ifm%ra

A3 Polling dmiunine inacomputessgninnialag polling agent Aivieuuy
Tvus compute @eansfiulaweslaugesivssavinmnniu) dunnasmnei compute-
agent N3 Polling K1un e AP service dmsuvinennsdilally compute awgnianialag

agent MU cloud controller node fnazi3anin central-agent

nsUszananadaya (Processing the data)

Pipeline Manager

Notification &
Polling agents

Publisher Recaiver

o

Pipeline: a setof transformers mutating meters
o something that publishers know howto send
to exiernal sysiems.

3U# 2.63 3unsvinauwas Pipeline Manager -
& =i a‘ o v o o ar " 1
Ceilometer ummmmanmzu'vuaagawnus‘m‘lﬂuagenmﬁmsuuuaz publish fu

NN multiple pipelines

< h
Waswisya(Transforming the data)

Y

Transformer

e o .
JUN 2.64 5UN191191Uv99 Transforming data
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MednvemsTnivenguiedwldion CPU areflusnidorarvasdgusase

fﬁaga‘ﬁi']m'lm"lﬂ polling agents waw notifications agents ﬁ&i"lt‘luazf’f"ﬁ'mr‘“fuﬁ
ruietemporal context annsminnlfifelilddeyaninteiu Ceilometer
transformers oiwqﬁmmiﬂiﬂumi{fmﬂ'ﬁﬁ’uﬁaa&a’[upipeune

shing the

ata)

Ceilometer
> _we
Publisher

nawewIteya (Publi
AMQP

signed message

Ceilometer collector

UDP Publisher [::> Exterhd system

monitaring, statistics,
performance, capacity
planning...

ot o B sl 4
35U 2.65 gumsvineuees Publishing data

3 L4 1 U al ] d o o
sUilwanslidiuinguiedreiiannsaiiumeunslusmatsquanemis
ay ar [ = 5 M 1 Y] ' =l ' o
Uaquunisusvinanaveyanamsaulumewnslagld nsas 4 Luuiuansenu:
o b -: (7 N al o e L L. i d‘ a
1) Notifier nsudufiouasliusgiu publisher Aindndulindusesraiaazdn
Temumannsognihmliiag collector w3 external system
add 1 o : 1 o
2) Rpc \HuiEMmintedelae synchronous RPC ety publisher
3) Udp @& publishes e nlaglduniain UDP
4) Kafka &1 publishes dayaludidrforuees Kafka ignlilasszunlag 7

atuayukafka

n3deLiudaya (Storing the data)
Collector Service

Collector daemon 53U processed event Way metering data Miudinlag
notification agents Uag polling agents kazasIvdoUtoyafidnuas (5”1mﬂL-’§uﬁgnﬁm)

& a ) o | 2 -
MNTUTEL messages WS nTminefivszmea wu gudeya, Ind vie http
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Supported databases

Ceilometer collector

B
:g “

______________ Jr SQL
kel » Database
j 7]
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! 1
[
i
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i !f
Wl n
- T e -
Mondofs HOETEE WEETNTTEE 3 HBase
Database g Database

3UM 2.66 Un19¥eIuLaY Database

mwnwaagﬂuuumﬁmLﬁu-ﬁ'agawaa Ceilometer
oA w £ = v p% £ a9 v =l ol ot o 2 & el
FLEILI B U 'eNLﬂNil'nungU LLUUT‘vta’lu’himW'm Lm'lﬂuvrﬂug'luw gylauunaunyl

yasvianazlle

nsidietaya (Accessing the data)
APl Service

Yayafisausanainpolling agents wax notification agents avgniiviilugutoyad
lofunsavayu Aduldledn schema ?Jacgquﬁayaawéaﬁawﬁ?i’mmmiagjmaaﬂnm e
waRailiseiaue REST APl uazvauunilinandridayaiifusiusausium AP

wnnnlagnsiinieguteyasmuuuulngnss
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BExiernai consumer Ceilometer API
system

Raiiryy, monforsing,
alaming, statistics,
capacity planning...

-

FU¥ 2.67 FUMTHITUTDS API service

£ 4 - Y = Y 4=| o
NnUaznanstiiuIBnisidfedonaiiiulives Ceilometer

msUsziliudaya (Evaluating the data)
Alarming Service

Alarming \uduiszneuniisuas Ceilometer TneluguHavana Anuannsosas
alarm Tﬁﬁua%iﬁ'umzuv?m51}33Lﬁu‘iuﬂmﬁusqusawaanduﬁ‘saéw Alarm annsnfigsean
Ui Meterifign visauaiensufils degrnduanoiadesmatoniouiisldmienmsii
70% vuduauauTalFimuall widduauaudiingldiiy 10 wif nsfag Alarming

v 3 e o o o ]
zAaaiun APl server 421 Ceilometer fisvyitaulanas alam wazmsnsyyiiiasld
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3.1 mwmm‘%aﬂﬁﬁaa"s'ﬂawug’fumamamw (Preparing the physical

infrastructure)
nseenuuuinieduilivdiddgneuinsdmuainguszasrvesrana neditvine
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O Controller Node
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O Compute Node
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GREEN - Managsment & AP (WLAN x)
Hardware RED - External {¥LAN %)

Router/Firewall

Physical infrastructurs
to lbo configured
eth1 lay administrator

it e L T -

JERTETE=T

Yirtual infrastructure
provided by
DpenStack

P ¥ .3 = v
Ui 3.1 amiuaAlaTIai WU IUYaNATE 18N 19N TBATH

v 4 - ) o 1o )
lrssainiuguraaaiedieninenmazfssmuadiisatuayu OpenStack
< ] éﬁg dcﬂ a) o v = 1 4 =t
RIS 'LuLmumwuwuwaumthummwwmawmmuaﬁswl.ﬂ‘iama yianasIuiany
Judulunsimusmaindnianmenm Wsead wisisumes suniduwatneudswnes

waghuidiuanudwiidnnising OpenStack Givagifiuaiumes Virtual infrastructure

¥1lAY89N15991351A30%78 (Type of network traffic)

datlnensangeadedmiu OpenStack infetneasiuusss Wl aUTEAVTLARAT
fiuraAIaie

O Management

O APl

O External

O Guest
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1) Management Network

LA39918A159AN1T (Management Network) lddwmsunisaaansneluszuinglean
dmfunsliuings wWuuineddenu wazudnsgudoya Tnsloadivunasdeansiusiu
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3) External Network
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\nIevIgneusnYIs s mesinsounimsdituaiate dasuwnaildduans
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4) Guest Network

wsatnenaniduaiatislansiian1sasiasduaunud smidendusuiesateinan
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3.2 msauda@Wiiodmeneaw (Physical server connections)

Innuvessumeiieninluseleanztueyivsinvewanagnainety mssnw

anMulasasie LLaL’ﬂ’]’m{;f@x‘iﬂ’l‘iUiL’aﬂgﬂ']Wﬂﬂi‘i’T’]‘J’lu‘ﬂﬂd@-ﬂﬁﬂ‘i

3.2.1 interface

=l

S me v mn feinals b
BURBTLNTRY T \singie interface)

Overlay
Networks
fhcdty Bridge -

-

Single |P address for External
A all services and Networks
connecting hosts in
point-to-point overlay
mesh

Turmet Bridge
Used for processing
overlay fraffic -

<4—  =\Vitual Ethermnet Cable or Cross-Connent

E = Open vBwitch Bridge with Flows

< 5 .
§UN 3.2 nawuanslaseadag single interface
luukuNMiIUTNNT OpenStack MIMUALALATSIIIDTNITINATTILARRBNINILATN
wWudgdun1sasIasinan

guimeiialuuratusumeiivg (Multiple interfaces)

ath0 | —
0~ eho o % MGMTAPL
; {br-int) IP address for e i i
vun Integration Bridge MGMT/API
Overlay
il
JF M .’ o @
{br-tun) IP address used to B e
Tunnef Bridge connect hosts in p Extomal
Used for processing point-to-point overlay
overlay traffic mesh Networks
<4— = \Virtual Ethernet Cable or Croas- Connect
E:] = Open vSwitch Bridge with Flows

gﬂﬁ 3.3 Mnuandlaseaing Multiple interfaces
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A = ] at at o a
Tuunuguil 3.3 uassn1sfndenisnisnmlagamizdanistuasasiiunsiviees
BUALAUTUTOUINTIU 9 VaUATETY OpenStack 1TU LBaaS way FWaaS vniei
= o [ [ [}
Bumasinadudanisiu OpenStack AP LaMIIANITAINNT

3.2.2 Node
A single controller with one or more compute nodes
Tuanmndeuiiusznaufisreulnsaaesiieuasmiladeinnimislna
Usmnanansulvsalasdenssdanmsiunuinsiaiediouasmatinisdy 4 venndeta
OpensStack lusueiimuatsvinanalindwensnisuszanana
uwumwaiaiﬂﬁwumﬂi ¥IIaNaYLIANTI OpenStack management way networking
services lnglaily layer 3 agent LLé’d‘lﬂmammﬂ%umawNmamwgnumﬂmwﬂmwn

5¥MI control planes Uag data planes

Compute Node(s)

Controlier Node

External/Guesl {including Dvirlay)

AP¥Management
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$14#i3 Controtler Node dafiu uanaqCompute Node
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ol . .
‘g‘dw 3.5 InuaUszananaazdanis OpenStack management uag networking
5 o W woa -:4 ' o v od 9w
services lagiiial layer 3 agent wildhassnsiWensenmenwgniunldiieliven

5811 control planes Way data planes

image service
newron-plugin-agent
neutron-ahcp-agent
Reutron-metadala-agant
neutran-i3-agent
neutron-inaas-ager
Controller Node

External/Guest {including Overiay)
]

Gompute Node(s)

J

AP¥Management

hertS

da . w
gﬂﬁ 3.5 nwuanalaseadnendl Controller Node fiaffu watwqCompute Node

P v v o e ) al o & ]
JUN 3.5 avvieuliiviudenisltreulvsamesinuadaiuasuilafeunnimilalug
Ussinanalunismuuaniaietienld Neutron L3 agent diuisiaesvenuisnasistusie

a a/ 1 <l 1 J d 1 L7 |
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A single controller plus network node with one or more compute nodes
Luminfetefudmiliifanuiiiuitsdansdnivgwiotomn veuniets
OpenStack U3n151A30118599 L3 agent, DHCP agent, metadata agent wagduq nsld
bmasedisiamelimsinwauaesfouazrudavguiiuiu
'_g'dﬁ 3.6 wansliiiuiluneiotieuinisleanandors Y9LA38U18OpenStack
WaMATIMa Neutron L3 agent fhnseu API fimsiiassunivusnreulnsaiaed udildhans

= 1 ° v ool v i
nsenrenen mgninntdiieliiansening control planes waz data planes
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Compute Node(s)

3‘1.1171 3.6 nnuAnslaseEsedil Controller Node 15t Network Node flafiu

wa1e9Compute Node WiaR g2

< v = a o Wy e | )
JUM 3.6 ateulidiuiinmslilmumedetiaanislunsimuarieiet el
' < Tom =maTricee o Matal o
Neutron L3 agent d@aisinasaewiinasnatuieiinsausgluliuniaiotis Lazns

Y v | a 1 a4 ] | - a < W
Famsdumsssuiaaietefideudegidiuims APl dnsoudinneidmeglulvun

paulnsalaes
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Controller Mode
controlier

Supporting Services

Database
L MySQL or MariaDB
Basic Serwces' '

; fdentity
Keystone

4 Glance

] Compute

E iova Management

nNetworking

Neutron Server
MLZ Plug-in

| Dashhoard
Horizon

Message Broker

RabtithaQ or Qpid

Optional Services

Block Storage
Cinder Managemen

Object Storage
Switt Proxy

Database Service
Trove Management

Orchestration
Heat
Teiemelry :
Ceiometer Core

Layer 2 Agent (QVS}

Network Mode
network
Basic Services
Nebworking
1412 Plug-in

Layer 3 Agent
DHCP Agent

Compute Node
computed
Basic Services

Compute
hova Hypervisor
KV or QEMU

Networking
ML2 Plug-in
Layer 2 Agent (OVS)

Optional Services

Telemetry
Ceilometer Agent

sUfl 3.7 douusznauvssudaz Node

O Controller node azUsvananaludiuees Identity service, Image

% [l
Service, 4

UINIFRANITUe Compute way Networking,

Networking

plug-in Way dashboard upnantita ﬂ’ﬁauuauuﬂ'rmim'mu database,

message broker, and Network Time Protocol (NTP) @wisadeniv

Controller node fismiludiumes Block Storage, Object Storage,

Database Service, Orchestration uaz Telemetry d@uussnouWall

pasasRRIALdmiuanMIndaLTD IR

O Network node 9z5uludiuvas Networking plug-in, layer 2 agent, Uas

:Ju 2 = 1 v o &
several layer 3 agents VmﬂLLﬁs‘[‘ﬁmuLﬂ'jaﬁJ’;wa\:qgwﬂ Layer 2 services

FTWHNMINMIIANILUTDUATOUBLANBU Uaz tunnels @1 Layer 3

services T304 routing, NAT Wag DHCP Tuuaildsdanisnieuan

bt & g at = : = = B = &
(Buweiiln) dwiunsiteudsirionalioudid miodudunud
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O Compute node ax$u hypervisor portion %84 Compute fighiiiunas
\Souatloutesitmisduaunud Tasausiu Compute T kv iy
lawesluges uenanil Compute node Sa3u Networking plug-in Wag
layer 2 agent MinuATe et wasANdUNTIUNGUIAYIATIUABAY
awsaideniv Compute node vy Telemetry agent.

o '
1 =lal o o

drudssneumaiiiguan Tiiatd v iuan Ml Ind enve R

3.3 Openstack Cloud Network
3.3.1 ASaTIENINTBATW {Physical network)

Internet

T

X

Management network &external network (192.168.10.0/24)

192.168.1024 [l 19216811021 W 1921684022

192.168.10.20 | Storage - Computel Bl Compute2. .

Controller VM

10.0.2.1

192.1668.10.11 |
' ethl

Data network {10.0.2.0/24}

Ul 3.8 TaseadravieviuavasPhysical network

a

= 1

1NgUN 3.8 Wuriatignunigamnltluninaaes

O Usznaume Controller 1 node, Storage 1 node, Compute 3 nodes Lag
Network 1 node

O Controller ifu virtual machine (192.168.10.20) #ifl bro Auiausiaiy etho
YEUATEIVINTEATN (192.168.10.11) TneiA3eananeniwil 1 interface
\deudafiu Management network (tedan1s node siraqluszuy) uas

external network (eldSluminauauszuy)

O Storage (192.168.10.24) {i 1 interface ieusioidnfu Management network
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O Compute i 2 interfaces 1ag interface Usn (192.168.10.21 , 192.168.10.22,
192.168.10.25) \iieideusia Management network @udn interface (10.0.2.1
,10.0.2.2 10.0.2.4) \laiTeadaifu Data network

O Network il 2 interfaces Ing interface u3n (192.168.10.23) iieidawuse
Management network wag Judstayaindunesiindudn interface

(10.0.2.3) Wial¥eusianu Data network Wiesudedayasnn Compute

3.3.2) Neutron network with VXLAN
Internet @
—

Management network &extemal network (192.168.10.0/24)

192.168§10.23

192.168.10.24

192.168.10.20 Storage

Cantroller VM

192,168.10.11

Data network (10.0.2.0/24)
= & . o
UM 3.9 TassadramenunvasPhysical network AU VXLAN

1n3UN 3.9 1u Neutron network Tneiiseazidensil

O Compute a¥Usznaulune br-int uag br-tun

O Integration bridge (br-int) 3¢5 tagging kA% un-tagging fiu VXLAN
dwiuufafafidnuazesnly Tnedunedinaiide patch-tun 1eusaiy
integration bridge 11/¢4 tunnel bridge (br-tun)

O Tunnel bridge 3gkuUas VXLAN-tagged flunan integration bridge 1Uds
VXLAN tunnels n3uUasendng VXLAN IDs uag tunnel IDs agauiumiy
OpenFlow rules finafaun brtun

O Network agUsznauluaae br-int , br-tun , DHCP server wag br-ex
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O Integration bridge Uu network controller $2elunsidiausia instances U
network services 13U routers and DHCP servers shuasifaunalus tunnel
bridge (br-tun) #7u patch interface (patch-tun)

O usiaz network #ifl DHCP 1nldarussdl DHCP server ¥iN9UBEUN network
controller Tney DHCP server iflu instance w84 dnsmasq fivineuly network
namespace lag#i network namespace ﬁaﬁ'qﬁﬂmﬂm’mﬁm’mﬁ%ﬂﬁ’ﬂmju
UBY processes it network stack (interfaces, routing tables, iptables rules)
fiunnsineean host.

o msageantuirsuenvxiiufinifinlwdrin br-ex ifesi interface fioglu
router name space ildeusoudi br-ex

O MIYNUUae Neutron network

'
=
=7

< v v ) - i i
O e Tenantl 13474 Instancel ilsﬁﬂ'13a'i’|~1L:—Tu%’Nﬂ'l'iL-“daia'ﬁlaﬁ/thLaii 1%

i
-

VXLANT titaldfau DHCP server AFUN 3.10

internet

Computel Compute2 Compute3

Tenantl

Instancel

br-int br-int

h-—---------—-----n-n—------_J

VXLAN1
10.0.2.1 10.0.2.2 @ 10.0.2.4 10.0.2.3

o &
gﬂ“ 3,10 udasnITVNIeTuEas Neutron network 229 Tenant! Instance!

P o 2 Py ' i
O 118 Tenant! 13U3U Instance? azdn1sa3 1 NAUN1INTIZOUAULNEAY 2
d { 1 1 d I
VXLANZ iVoifiausain3au189ed Tenant] Lasasiduviensi@aunavuieiay

3 #1 VXLAN3 titelda1u DHCP server amuigudl 3.11
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internet

Tenantl

Instance2

br-int
br-tun

VXILANG

h----------------------------J

VXLANIT
10.0.2.1 10.0.2.2 @ 10.0.2.4 10.0.2.3

31]17'! 3.11 WAAINITYINIUVRE Neutron network 124 Tenant! Instance2

- a o - v ) | P
O W8 Tenant2 345U Instancel f\]ﬁuﬂqiﬁiqﬁlaquﬁﬂ'ﬁLaa”@]ﬂﬁﬂﬁmtﬁ’ﬂ a9

VXLANL tislfau DHCP server nugui 3.12

internet

Tenant1

Instancel In

br=int
br-tun
ethl ethl g e
9 VXLANZ VXILANG
o o o o o o --...--.-......m...-..

WDl 10.0.2.2 10.0.2.4 10.0.2.3
< o
JUT 3.12 uanen15¥inuras Neutron network 984 Tenant2 Instancel

= - w ) o ' o
O 8 Tenant2 (345U Instance? aeiin1sas1dun1anNIsIaudeuLeay 6 7
VXLANZ lWaliaunainiadigved Tenant2 wavas 1 9dunnenisideusevneiay

5 91 VXLAN3 ifieldfnu DHCP server nugudl 3.13
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internet

Compute?

Tenantl Tena Tenantl

Instancel Instancel Instance2

br-int br-int

br-tun

-' ---- ; ..V.m.sll..l
Yo o v o v .-.-...-...I-.Wﬁ....ﬂ

10.0.2.1 10.0.2.2 10.0.2.4 10.0.2.3

E‘Uﬁ 3.13 WdAIN1T1I9IUYY Neutron network 984 Tenant2 Instance?

0 nafeueduntguanues instance iiie instance feansAnAaRUMELEN a3
Original L2 Frame Susnudrdsaanty saiediiaussnain Compute 3giin15ld
header waa VXLAN, UDP, IP uaz L2 senluilie3etievnamenin ausui 3.14

internet @

—

Gateway

Computel

Compute3

Network

Tenantl Tenant2

Instancel

Instance2 |

Original L2 Frame

br-int br-int

br-tun

ethi

VXLAN3

VXLANT
10.0.2.1 10.0.2.2 10.0.2.4 10.0.2.3

= = =
;rtJ‘n 3.14 WERIAITNINTUYEY Neutron network 91 network node
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miwmamu,aswamimam

4.1 nsnaassadnepartutionuifile system
q.1.1 Ei"a""tapartitions‘?lnfjuExttl
O -yum install system-config-lvm

4 & g T iunel logical volume management (SR logical volume

[root@storagel ~1# yum install system-config-lvm
Loaded plugins: fastestmirror, refresh-packagekit
Setting up Install Process

Loading mirror speeds from cached hostfile

= pase: mirrors.thzhost.com

= extras: mirrors.thzhost.com
| = uypdates: mirrors.thzhost.com

base | 3.7 kB 00:00
extras | 3.4 kB £0:080
glusterfs-epel | 2.9 kB Qggg
glusterfs-noarch-epel | 2.9 kB 00:

updates | 3.4 kB 06:00

Resolving Dependencies

--> Running transaction check ) y 4
- --> Package system-config—lvm.noarch 9:1.1.12-17.e16 will be installe
--> Finished Dependency Resolution

Dependencies Resolved

zﬂﬁ a1 n'lmLaﬂaﬁ'\é.'qmﬁaﬂﬂ‘iuﬂiu logical volume management

= o 4 TR v
Uil 4.2 Wushldsiensy logical volume management Erqradn volume

N5 Create new Logical volume
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File Tools View Help

~ Volume Groups |BestFit| |ZoomIn|
< VolGroup e

b Physical View ‘

Iv_home oi one

g = e Swap |
lv_root {utwo v oot {v_home [ @nused Space ;
Iv_swap \ |
Iv_two
vol_one

b Uninitialized Entities

=i

Create New l | Remove Selected |
Fogical Volurmne ogical anume(s){

o)

3 % 4.2 awiugadiusunsi logical volume management

P 2 o <4
NNFUN 4.3 Wumsada volumﬁavol_one @anUszLav filesystem Ao Extd mount

point A8 /mntt

File Tools View Help
\ Sl | e — |
| AR uriyGroupg |BestFit| |zoom In i
| < VDlGr‘DUp e mrconw e e e— - = u
\ b Physic Create New Logical Volumer 1
LV name: | vol_one ] 1
| Iv_hoj| I¥ Properties | one [
| Iv_rod! @ Lincar O Mirrorad i I
| - e e dg_hom: L (Unused Space |
; Iv_swil ) striped \ By i
Iv_tw , | i l
I vol_o - i ‘ |
i e Size
P Uninitialize Remaining free space in Volurne Group:
| 0.01 Gigabytes
| LV size 50 || cigabytes < |
1 0.0 o) 21.23
. .| Remaining space for this Volurne:
| e reoalir) 0.01 Gigabytes
| | Filagystam N |
[ — e :
! | Exta &) i
& Mount (] Mount when rebooted I
| ———— —— = |
| | Mount point: /mntt | - L
: i Remove Selecter !
| Cancel J J oK I Logical Wolume(s) I

UM 4.3 MWUERIN15E319 volumdavol_one
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< v o a i
913U 4.4 Humsaiie volum T lv_two LdenUszinm filesystem Aa none wselalll

WU XFS Tdan
File Tools View Help B S o

| e R
< Volume Groups [BestFit| |zoomin|
<= VolGroup ——

b Physical View

Iv_home
LV name: | lv_two
Iv_root r- l | lunused Space |

lv_swap L/ Propertiss

Iv_two ® Linear [ Minored
I vol one ) Striped

| b uninitialized En

Size
Remaining free space in Yolurne Group:
0.01 Gigabytes
Ly size |50} || cigabytes 2
! 0.0 i) 2123
| |
| ‘ Use mmalnmg l Remalmng;geg;;or this Volurne:
Filasymm ;
S s N =y
[Rone ™ S e —0
‘ Remove Selected
Logical Wplume{s) "

it 2 o
FUN 4.4 ATHREAINTTEIN volum %8 v_two

<l = & v
SUT 4.5 uanafla volume visaadldgnainsued

Disk /dev/mapper/VolGroup-vol one: 53.7 GB, 53687991209 bytes
255 heads, 63 sectors/track, 6527 cylinders

Units = cyllnders of 16065 * 512 = B225288 bytes

sector size (logical/physical): 512 bytes / 512 bytes

1/0 size (minimum/optimal): 512 bytes / 512 bytes

Disk identifier: ©x00000000

Disk /dev/mapper/VolGroup-lv_two: 53.7 GB, 53687891200 bytes
255 heads, 63 sectors/track, 6527 cylinders

Units = cylinders of 16065 * 512 = 8225280 bytes

Sector size (logical/physical): 512 bytes / 512 bytes

I/0 size (minimum/optimal): 512 bytes / 512 bytes

Disk identifier: ©x00000060

U 4.5 ATNUERS volume NSsBIlAgnES1S
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4.1.2 a¥1apartitionsfduxFs
O yum install xfsprogs yum-kmod kmod-xfs-xen
fiansaniazasw vz las iy filesystem XFS
[root@storagel ~]# yum install xfsprogs yum-kmod kmod-xfs-xen
Loaded plugins: fastestmirror, refresh-packagekit
Setting up Install Process
Loading mirror speeds from cached hostfile
* base: mirrors.thzhost.com
= extras: mirrors.thzhost.com
* updates: mirrors.thzhost.com
No package yum-kmod available.
No package kmod-xfs-xen available.
Resolving Dependencies
--> Running transaction check
---> Package xfsprogs.x86 64 ©:3.1.1-16.el6 will be installed
--> Finished Dependency Resclution

Dependencies Resolved

5Ut 4.6 nnusainnsvanuazasiafildadne filesystem XFS

O mkfs.xfs /dev/mapper/VolGroup-lv_two

Ranisaias file sytem XFS 1l volume was /dev/mapper/VolGroup-lv_two

[root@storagel ~}# mkfs.xfs /dev/mapper/VolGroup-lv_two
meta-data=/dev/mapper/VolGroup-1lv_two isize=256 agcount=4, agsize=3276800 b
S

sectsz=512 attr=2, projid32bit=0

data = bsize=4096 blocks=13107280, imaxpct=25
= sunit=0 swidth=0 blks
naming =version 2 bsize=4896 ascii-ci=0
log =internal log bsize=4096 Dblocks=6488, version=2
- sectsz=512 sunit=8 blks, lazy-count=1
realtime =none extsz=4096 blocks=0, rtextents=0

gﬂﬁ 4.7 nMuanin1saing file sytem XFS TUfl volume

O mkdir /xfsmnt
Aensasreladaned iy mount point
O mount /dev/mapper/VolGroup-lv_two /xfsmnt

=i

v oo ) .
Aanas mount volume Mauiu mount point



[root@storagel ~1# mkdir /xfsmnt
[root@storagel ~]# mount /dev/mapper/VolGroup-lv two /xfsmnt
[root@storagel ~1# df -h
Filesystem Size Used Avail Use% Mountied on
/dev/mapper/VolGroup-1lv root

566 126 366G 25% /
tmpfs 7.76 360K 7.76 1% /dev/shm
/dev/sdal 485M 8IM 379M 18% /boot
/dev/mapper/VolGroup-1v_home

889G 189M 294G 1% /home
/dev/mapper/VolGroup-vol one

586G 1860M 476 1% /mntt
/dev/mapper/VolGroup-lv two
566 33 586 1% /xfsmnt

r "~ -

Jui 4.8 awuwansntsadeladnnasifl#dy mount point

O vi /etc/fstab

= o
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AaAd il volume wazwdla file system Wk fstab ifislimeulaesadlm

T mount AetT

¢ /ecc/fstab

$# Created by anaconda on Wed Sep 17 05:26:47 2014

$

$# Accessaible filesystenms, by reference, are maintsinesd under '/dev/disk’

$# See man pages fstab(S), rindfs(8), mount (2)y andfor blkid(8y for more info

¥

/dev/mapper/VolGroup-1iv xroot / excsd defaulcs 11
UUID=agb7ed33-64e0~-43cf~a450-T1dcbaadb891 /boot ext4d defaul
ts 1l &

/dev{VolGzroup/lv_home 7hore extd defaultcs 12
fdevfmappcerciﬁrcup-lv_:uap swap swap defaults o0
tmpfs /dev/shm cprls defaults 00
devpts fdev/prs devpts gi1d®5S,mode=620 0 0
systa /ays systs defaults 00

proc /proc roc defaulcs 00
/dev/mapper/VolGroup~ly_two / XL smar xLs defaults 00
/dev/mapper/VolGroup=vol one /mnt s ext4 defaulcs 00

7U% 4.9 muwuaasArasigTluiy volume uasyiin file system
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4.2n15nAan9GlusterFS
4.2.1715d519 Striped Volume

1) Setup
o WiluuAlulvg hosts iileliusaziaasiiniu (Fuuuifunnieaies)
[root@storage ~J# vi /etc/hosts
# add GlusterFS servers
192.168.10.141  storage.example.com gls1
192.168.10.142 storagel.example.com gls2

127.0.0.1-1localhost

127.0.0.1 storage

192.168.10.141 storagevexample.com glsl
192.168.10.142 storagel.example.com gls2f

suft 4.10 ammudssudlylvg hosts

2) Installation
O v GlusterFs iiluhuades Gihuvvilfunmaied)
[root@storage ~J# weet -P /etc/yum.repos.d
http://downtoad.eluster.orq/pub/GLuster/gtusterfs/LATEST/CentOS/qlusterfs—

epel.repo
2.1) pMsAafeuuASas server (192.168.10.141 , 192.168.10.142)

O #am elusterfs server atuwAIes Host (ﬁﬂuuuﬁﬁuv!nﬁlﬁu server)

[root@storage ~J# yum -y install glusterfs glusterfs-fuse
glusterfs-server

O Start glusterfs services UUNN servers
[root@storage ~J# /etc/init.d/glusterd start

O m3I9daud slusterfs 161 start 4a2
[root@storage ~J# chkconfig glusterfsd on

2.2) prsAnsaULLATes client (192.168.10.135)

[root@centosmini ~J# yum -y install glusterfs glusterfs-fuse
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3) Creating Trusted Storage Pool
[root@storage ~J# gluster peer probe gls2

O AU peer status

[root@storage ~J# cluster peer status
Number of Peers: 1
Hostname: gls2
Uuid: 585e58b6-3fd0-4988-836a-31372c686598
State: Peer in Cluster (Connected)
4) Stripped
O @ volume Tiluuuy stripe
[root@storage ~J# gluster volume create stripe-volume stripe 2
transport tcp glsl:/stripe-vol gls2:/stripe-vol force
O Start volume #iasa9l3
[root@storage ~J# gluster volume start stripe-volume
O ANIdsvanuEYad volume

[root@storage ~J# gluster volume info stripe-volume

[root@storage ~]# gluster volume create stripe-volume Stripe 2 transport tcp gls
l:/stripe-vol gls2:/stripe-vol force

volume create:! stripe-volume: success: please start: the volume to access data
[root@storage ~]# gluster volume start stripe-volume

volume start: stripe-volume: success

[root@storage ~]4# gluster volume info stripe-volume

Volume Name: stripe-volume

Type: Stripe

Volume ID: 49684bl19-3741-4b7d-8719-46bb260e69ff
Status: Started

Number of Bricks: 1 x 2 = 2

Transport-type: tcp

Bricks:

Brickl: glsl:/stripe-vol

Brick2: gls2:/stripe-vol

[root@storage ~]1# l

£ = =4 P
;a"l}'vl 4.11 MwuERINTE319 Volume Mitluwuu stripped
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4.2.2 N5k Brick

1)
2)

3)

4)

5)

6)

aads GlusterFs vy server miliZauios (192.168.10.144)
WAlYIE Jetc/mosts Tapiiiu (server vine)
# add GlusterFS servers
192.168.10.141 storage.example.com gls1
192.168.10.142 storagel.example.com gls2
192.168.10.144 storage2.example.com gls3
probe server Tyl Tagviuu glsi (192.168.10.141)

[root@storage ~}# gluster peer probe gls3
stop volume fifiasmstiu (192.168.10.141)
[root@storage ~J# gluster volume stop stripe-volume
i volume (192.168.10.141)
[root@storage ~J# gluster volume add-brick stripe-volume stripe 3
gls3:/stripe-vol force
as1eaeUdauzYal volume (192.168.10.141)
root@storage ~J# gluster volume info stripe-volume
Start volume Wil (192.168.10.141)

[root@storage ~J# gluster volume start stripe-volume

[root@storage -] & gluster Vo lugse. stopestripe-voluns

st opping Velume will make 1it3s Aata-inaccessible, ‘WO you want t
¥ b |

Y l."..' -voi
< - .
it 4.12 anusansiy Brick
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4.2.3 Migrating Volumes
o Wunsdamsiu Brick wuvesulay annsathlUlduseleeuldvanaags guns

WiuvIeam Node

O 1dfds # gluster volume replace-brick VOLNAME OLD-BRICK NEW-

BRICK commit force

# gluster volume replace-brick VOLNAME OLD-BRICK NEW-BRICK commit force

Node 1 Node 2 Node 3
' Beick 2y Brick 3 Ji

b il "

Node 1
Brick & !

Bdcdn

Node 2
ke

Woadt
Notle 1

Brick 1

© Briek3 |

gﬂﬁ 4,14 sviudRenisass node 4
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Node 4

31]1‘4' 4.15 amiusRns Migrating Volumes node 1 1t node 4

4.2.4an75veasuulng
1) %7115 mount directory 910 client (192.168.10.135) 8 glsl (192.168.10.141)

froot@centosmini ~J# mount -t glusterfs 192.168.10.141:/stripe-volume
/mnt
2) MTIABUATS mount
[root@centosmini ~J# df
Filesystem 1K-blocks  Used Available Use% Mounted on
/dev/mapper/vg_centosmini-lv_root
18102140 923116 16259472 6%/
tmpfs 510188 0 510188 0% /dev/shm
/dev/vdal 495844 54897 415347 12% /boot
192.168.10.141/stripe-volume
154556160 46802304 99889536 32% /mnt
3) adulvdnaasy
[root@centosmini ~J# echo This is a test' > test.ixt
4) fnaenlwanaaauludianii mount
[root@centosmini ~J# cp test.txt /mnt
5) wlugil client niilwidoguialsi (Client : 192.168.10.135)
[root@centosmini ~J# cd /mnt

[root@centosmini mntl# s -



6)

total 1

134

-rw-r--r—. 1 root root 15 Nov 17 2014 test.txt

[root@centosmini ~]# mount -t glusterfs
[root@centosmini ~]# df

Filesystem 1K-blocks Used
/dev/mapper/vg_centosmini-lv_root
18102140 23116
tmpfs 510188 0
[fdev/vdal 495844 54897

192.168.10.141:/stripe-volume
154556160 46802304

192.168.10.141:/stripe-volume /mnt

Available Use% Mounted on

16259472 6% /
510188 0% /dev/shm
415347 12% /boot
99889536 32% /mnt

[root@centosmini ~]# echo 'This is a test' > test.txt

~]# cp-test.txt fmnt
~}# cd /mnt
mntl# 1ls -1

[root@centosmini
[root@centosmini
[rootldcentosmini
total 1
~rW-r--r--_,/ 1 /root root-15 Nowvw 17
[rootRcentosmini mnt]# .

2014

test.txt

U7l 4.16 nwuanenTadeing

gt server vis 3 dinillideguiala
Storage: 192.168.10.141

[root@storage ~]#% cd /stripe-vol
[root@storage stripe-vol]# 1s -1
total 8

—IW=r——F-—.
[root@storage stripe-vol]# I

2 root root 15 Nowv 17 07:08 test.txt

Ui 4.17 armusaslndilegly Storage

Storagel: 192.168.10.142

[root@storagel ~)# ©d /stripe-vol
[root@storagel stripe-voll# 1ls -1
total 4

-rw-r--r--. 2 root root 0 Nov'1é
[root@storagel stripe-woll# l

12:06

test.txt

U7l 4.18 mwuanslnditaglu Storagel

Storage2: 192.168.10.144

[root@storage2 ~]# cd /stripe-vol
[root@storage2 stripe-vol]l# 1s -1
total 4

-rw-r--r-- 2 root root 0 Nov 17 00:06 test.txt

[root@storage2 stripe-voll# ]

sud

o

4.19 mwuanslnditoglu Storage2
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4.2.5n15MAddU Performance 98901591 Striped

1)

2)

3)
a)
5)

WlsLASemaLR e Ta WS unRaB el

Sender 1

Sender 2 Sender -

¥

Receiver 1 | Receiver 2 o

e e 1}

A - -4

sUfi 4.20 Tassa¥raniountsunaasadlngly

< a Ao, P
O IARIRBNNUADINT disk 10U SSD duau 1 1ATes

d' - ca{
O \Asednsuiwmesii
o - -
O \ATDIRaNRInaTh

1 disk 5350A 1 disk $74IU 5 LATEN

fl disk 5331A1 3 disk M2 2 A8

dnASesmauiamasiil disk 555:A7 3 disk 1 striped funeluaias laglild
GlusterFS ¥ 2 1Aaq

14 GlusterFS @374 Volume Wwuv striped 3 brick # senderl, sender2 uav sender3
T4 GlusterFS a¥73 Volume WU striped 2 brick i receiverl uay receiver2
vnaeuaslnavuIn 1GB 10GB wag 20GB 910 SSD ag volume WUU striprd 3

i a s e
brick Mw3gulinanmuazduiinua
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.Sender Sender 2 Sender 3

f

Receiver 1 o | Receiver 2 ™™

BTt treie

?Jn 4.21 mséﬂﬂama’iﬂ $SD fh'lﬂaq disk fisimsii stripe waneluuas

Aguan

Sender 1 sender 2 <ﬁnd€" 1

He'( siver 1 Receiver 2 |

.h-..-.,..

B
.,5

T

U 4.22 nsdeluidlasld disk #8137 stripe E!SIUEN disk fifin1svi stripe e

melunazatguan

6) 14 GlusterFS @379 Volume wuu Striped - Replicated 4 brick 71 receiver! uag
receiver2
7) wasaudilviduuia 1GB 10GB was 20GB 370 SSD uaw volume WUV striprd 3

brick Maseulinannuwas vuinug
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Sender 1 Sender 2

‘? sesivorfu st e

Sender 3

Send file

Recewer 1 Recewer 2 e

Sendee Serider. 2

Sender 3
e R i:

g'&! W 4.24 mi&!ﬂﬂﬂﬂﬁh SSD daluds disk Afinnw stripe-replicated

aguan

14 GlusterFS a¥4 Volume WU striped 2 brick 1 receiver3 wag receiverd

9) wadoudilWduuIn 1GB 10GB way 20GB 91 SSD Wag volume Wuu striprd 3
brick fwdenlifnmuasiuiinua
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Sender 1 Senﬂg! 2 Sender 3

|
}

Send fi_le

Receiver 1 . Receiver 2 "

P emmsmarrl | rivsemnaan]

U 4.25 odaiwdlaneld 55D deludy disk Aiinnsvin stripe

Senoor 1 Sender 2

P Receiver 30

7UM 4.26 nsdelvidlng’d disk #iinasvin stripe ddluds disk #iinsvin

stripe

10) 19 GlusterFS @53 Volume wuu Striped - Replicated 4 brick 7l receiver3 uav
receiverd
11) naapuddlndvunn 1GB 10GB uaz 20GB 910 SSD uay volume WUY striprd 3

3 = 8 as wr =
brick Mmnsgulinsnnkasiuiinug
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Sender 1 Sender 2 Sender 3

pa
i

__——_a.._....

Recewerl 1 ' Receiver 2
i

!
!

Sender 1 Sender Z
= x A ' "1. TS

i Reg -v'ver l 4 RBW‘NN 2.

U 4.28 nwesindlngld disk fifinin stripe ddluds disk Aifinsvi

stripe-replicated
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create
Steripe (stripe At
file

Steripe-R

A
AT 1

ATIN 2

- LT B ' A;HI.HIIL Eﬂﬂ'ﬁr—.ﬂ.! a8 :,U_SM .Hﬁnr

Steripe-Replicate (stripe maaly)

Steripe (stripe a0l

afifl1afais

Lofel(s) rate (kBs)
{2) (=)

1GB 3324 46.10 5292 ' 49.51

10 GB 41.044 457.58 459.00 458.29 |

20 GB 83.353 913.87 915.72 91479 |

adit ndil2

()

{a)

iafly (s) rate _..E&

Stesipe (lai stripe Nl

x%qm 1 x.w

2

e (s)

() (s}

45 10,

| 184,51 185

81  10.13

A9 185.35

rate (KBs)

mia 1mdadl 2

(s}

Steripe-Replicate

(lad stripsa N 161wl

rate

lai stripe nawtl)

Lofy (s) rate (kBs)
{s) ]

ANIUURA

i

nITNAdaudy

4.29 un

=

U
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4.3 n1innedau Object Storage — GlusterFS
1) issuAseneLinmasd M URasLl

19216810141 : storage

 192.168.10.140 - Host

192.168.10.177 : Datacenter

74 430 awmuaaslaseaiiewemniswadau Object Storage - GlusterFS

O a¥ripTes Host udrsuindssthassiiiu VM vutiu
o wituainsdmiuviuiiu Storace Node 3 ta3as 14 LVM wiseanun 2
Partition Waau file systern 1 XFS way EXTA wniedes
2) 14 GlusterFS a¥1s volume LUy Distribute 3 brick uu XFS antuadelnduuy
Object udiTluifivuy volume tiu Sufinnamsvaasa
192.168.10.180 - Hiost 192 168.10.141

192.168.10.177 : Datacenter

gﬂﬁ 4.31 n1sAdaU Object Storage 11 storage wuu Distribute Uy XFS
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3) 14 GlusterFS @374 volume Wuu Stripe 3 brick Uy XFS nfuadalwduuy Object

wantluiiuuu volume tiu Tudinuanisviaass

192.168.10.140 : Host

192.168.10.177 : Datacenter
Volume Name

3‘01?!" 4,32 nnmadau Object Storage %1 storage WUy Stripe vy XFS

a) 19 GlusterFS @574 volume Wwuu Replication 3 brick Uu XFS 31ntiuadraluduuu
Object watluiivuu volume 1 tufinnan1snaass

192.168.10.140 : host

192.168.10.177 : Datacenter
ﬁ ' Volume Name
ﬁw_‘a@a-

i

Support : Yes

:S_‘Ll‘ffi 4.33 msnedau Object Storage 1 storage WU Replication Uy
XFS
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5) 19 GlusterFS @31 volume wuu Distribute 3 brick uu EXT4 ilﬁntfua%"ie‘lwﬁl,tuu

Object wanitluifivuu volume 1iu Tuiinnanisnaaas
192.168.10.140 - Host

192.168.10.177 : Datacenter

Volume Name

Object

31.1'?; 4.34 n1svedau Object Storage 11 storage wuu Distribute uu
EXT4

6) 19 GlusterFS @373 volume Wy Stripe 3 brick Ul EXT4 91nfuasialvduuu

Object wailuiiuuu volume tiu Tuiinkan1ivnasa
192 16919 140 : Hus!

192.168.10.177 : Datacenter

Volume Hame

Support : No . j_

gﬂﬁ 4.35 n1snadaU Object Storage %1 storage WUU Stripe Uu EXT4
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7) 14 GlusterFS @374 volume wuu Replication 3 brick uu EXT2 aantuadludiuy
Object uaniluiivuu volume 1 Tuiinnanisveass

192.168.10.140 : Host

192.168.10,381

192.168.10.177 : Datacenter

Volume Name

gﬂﬁ 4.36 nsvadeu Object Storage #h storage LWUU Replication vy

EXT4
4.3.1 d@jUKANITAABY
Yes No
B R
% P XAV N
— NbTI
Replication Yes No

o
AIT9W 4.1 Wan1TviRaeau Object Storage - GlusterFS
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4.4n15vmeau Block Storage - GlusterFS

1) wisdiAsasmauinesd s unaaosiail

192.168.10.141 * storage

' 192.168.10.140 ; Host

U7 437 nmuanslassaiievasnismagsu Block Storage

a¥14A38Y Host ki SuiAdessnassiiiiu v vudy
wieASasdusurhidu Storage Node 3 1r3ee 14 LVM wisasnin 2
Partition waia file system (0 XFS way EXT4 ‘VIﬂLﬂ%IEN
2) 1 GlusterFS @514 volume wuu Distribute 3 brick Ut XFS mnﬁ"ua-’%ﬁdwéwu
Block lagld 1SCsI udmhluifivuu volume tu Suiinianisvaass
192.165.10.140 . 14cit

192.168.10.132 : RDO

i Volurme Name

Block

‘gﬂﬁ 4.38 mnAdeay Object Storage 1 storage WUU Stripe Uu XFS
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3) 14 GlusterFS a§14 volume Wuu Stripe 3 brick Ui XFS 9aniiuadslnduuy Block

Tagld 15CSI wdiluifuuu volume i Tuineanisnaaes

192 168.10.140 : Host 192 148 10,

192.168.10.177 : RDO

Volume Name

g\iﬁ’ 4.39 n1anaaau Object Storage 11 storage WUU Stripe UU XFS

a) 149 GlusterFS a5 volume WUU Replication 3 brick v XFS anmifuainsivduuy

Block Wweld 15CSI wdnhldifivuu volume thi Tuiinianisvnasd
192 166.10 130 : Host

192.168.10.177 : RDO

Volurne Name

E‘Uﬁ 4.40 n15vadau Block Storage 1 storage WUU Stripe UU XFS
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5) 14 GlusterFS a¥14 volume wuu Distribute 3 brick uu EXT4 91ntuadrdlnauuy

Block laale 1SCSI waninluiiuuu volume 1 Yudineanisvaaas

192.168.10.140 : Most

192.168.10.177 : RDO

Volume Name

;sltlﬁ‘ 4.41 n1svedau Block Storage #1 storage LUy Replication vy XFS

6) 14 GlusterFS @379 volume WUV Stripe 3 brick Ul EXT4 @ ntiuadlwduuy Block
Tagld 1SCSI uaathluifivuu volume 1y Tufinranisvaasd
192.186.10 140 . Host

192.168.10.177 : RDO

Vailume Name

Block

Support : Yes

g’i.iﬁ 4.42 nmIviedau Block Storage W1 storage Wuu Distribute UU EXT4
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7) 14 GlusterFS @374 volume Wuu Replication 3 brick uu EXT4 nuad gy

Block \agla 1SCSI wantiluiiuuu volume i Yuiinnanisviaass

192.168.10.140 : Host

192.168.10.177 : RDO

Volume Narme

31}175 4,43 arsvinday Block Storage %1 storage WU Stripe Uu EXT4

4.4.1 @unaniIviaaey

Distribute Yes Yes

@) ’@ﬁy

Replication Yes Yes

®1314% 4.2 naniTwaasy Block Storage — GlusterFS
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4.5nmedau Openstack Storage
= 4; = L3 ar (¥4 =¥
i) Liﬂ'iﬂlliﬂ'iii\‘lﬁﬂhwqhﬂﬂ'iﬁfmﬁﬂwﬂﬁ@\‘lﬁﬂu
192.168.10.180 : Host
192.168.10.139 : Controller (Openstack)

Volume Name
= inder xfs-cinder-volume

xfs-swift

z)zzda.m.m Compitd (Dper -tac

gﬂﬁ 4.44 MWLEAILATIASIINISVAGBU Openstack Storage

O aaAdns Host wéruiaSes controller wa9 openstack Uy VM
0wt asd UYLy Storage Node 3 teitad 14 LVM wdsaanu 2
Partition wéas file systern 1 XFS uag EXT4 yniedes
O aiMATesd iU compute Yae openstack wdudauiifuiaies controller
2) 14 GlusterFS a$19 volume WUy Distribute 3 brick Uu XFS @3 Cinder
3) 14 GlusterFS @374 volume WU Stripe 3 brick Ul XFS dwsu Cinder
4) 19 GlusterFS a$14 volume LY Replication 3 brick uu XFS @3y Cinder
5) eusie Cinder AU volume WUURNY kasnnaadldany udatuiinnanimaass
6) 19 GlusterFS @314 volume WU Distribute 3 brick Ul XFS dwsu Swift
7) W GlusterFS @374 volume WU Stripe 3 brick i XFS dmsu Swift
8) 1% GlusterFS @319 volume WUy Replication 3 brick uu XFS dmiu Swift
9) \Tousia Swift AU volume wuusneg uasveaadldann wduiinnansvaaes
10) 19 GlusterFS @574 volume WU Distribute 3 brick Ul XFS @iy Glance

11) T4 GlusterFS @374 volume WUU Stripe 3 brick Ui XFS dw3u Glance
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12) 19 GlusterFS @319 volume Wy Replication 3 brick uu XFS dm3u Glance

13) \Wauna Glance Aiu volume WuUUA1Y kagnaassldu uartuiinianisnaaed

192.168.10.140 : Host

192.168.10.139 : Controller (Openstack)

- Volume Name

xfs-cinder-volume

xfs-swift

g‘ﬂﬁ 4.45 avsdaialu Openstack storage

1) 14 GlusterFS @319 volume wuu Distribute - Replication 4 brick Uu XFS dwsu Cinder

15) Feusie cinder AU volume Matianazsnnandldaiu ualuiinnanisvinasd

192.168,10.140 : Host

Support : Yes

192.168.10.139 : Controller (Openstack)

& Cinder

192.168.10.141 : storage 192.168.10.142 : storage

/mntxfs/cinder/cinder-vol

192.168.10.144 : storage 192.168.10.167 4 st'b;a

/mntxfs/cinder/cinder-vol /mntxfs/cinder/cinder-v

192.168.10.138 : Compute {Openstack)

5U# 4.46 msdslndvas Cinder
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16) 19 GlusterFS @519 volume wuv Distribute - Replication 4 brick Ui XFS dwsu Swift

N i n g d' i/ s ¥ ow
17) Wausa Swift AU volume Adiuasvaasdlday waduninuanisvanasy

192.168.10.140 : Host

Support : Yes

192.168.10.139 : Controller (Openstack)

-
¥

§mm=§h Cinder

192.168.10:141 : storage

/mintxfs/swift/swift-vol

192.168.10.144 ; storage

/mintxfs/swift/swift-vol

'S 4 ! Fa
jf e, ¢ UCINTON e

192.168.10.138 : Compute (Openstack)

SU#t 4.47 nsddlwduas Swift

18) 19 GlusterFS a¥74 volume wuu Distribute - Replication 4 brick uu XFS #13u Glance
. d‘ i s :‘ @ 173 v o <f
19) Wousie Glance AU volume NASMLALNAABILENIL WaITuUNnNan 1sVRaed

7192.16&10.140 : Host

Support : Yes

192.168.10.139 : Controller (Openstack)

i
E:mmﬁ\e— Cinder

192.168.10,141 : storage

| /mntxfs/glance/clance-vol

192.168.10.138 : Compute (Openstack) |

5UTl 4.48 nsdalwduas Glance
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4.5.1 NaN1TVINADY

Cinder
Distribute Yes
Stripe Yes
Replication Yes
Distribute- Replication Yes

o g
M1319% 4.3 Nan1sagauYas Cinder

Swift
Distribute Yes
Stripe No
Replication Yes
Distribute- Replication Yes

o "
M157199 4.4 Nan1sNAdavuUDY Swift

Glance
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Distribute Yes
Stripe Yes
Replication Yes
Distribute- Replication Yes

P
AT 4.5 Han1IvAdBuYad Glance
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4.6n131% Object Store uu Dashboard uag Cloud Berry

1) Qverview

N Loggedinas admin  Seftegs Mol Sgaod N
n Containers
openstack Containers +cmmmconaner  Objects Fiter Q Fme f UposdOtien
test View Detnds Voo [0 1508048_1563009963009270_4607327660472023706 njpg 734KB  Doarlosd  Lhwe
Project
tes2 View Detads  More -~
admin
I testd View Details  Liore
Manage Compute
Desplaying 3 derres Dspliyeg 1 o
) i Enoge
35 5 Se
Objoct Store
w
P S
3UW 4.49 wiun Dashboard was Openstack
File vew Toow dyncfoldes Compare foiders  Schedvle Baowp  Helo
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¥ ¥
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2) New Container

Create Container

Container Name * Description:
| testd A container is a storage compartment for your data
: — and provides a way for you to organize your data.

You can think of a container as a folder in Windows
® or a directory in UNIX ®@. The primary difference
between a container and these other file system
concepts is that containers cannot be nested. You
can, however, create an unlimited number of
containers within your account. Data must be stored
in a container so you must have at least one
container defined in your account prior to uploading
data.

Cancel Create Container

E‘Uﬁ 4.51 n15 Create Container u Dashboard Openstack

M S0URCE: L8 admin v
L @ [+ Root
& copy Mave WX Public / Private Y Web URL <) Set HTTP Headers [3) Upload Rules ~
Type Name 4 Stz Date Modfied Type
Ry test Container
Folder i test2 Container
Ratest3 Container

Ei‘???ii?i’??????i‘i’i’

5U#l 4.52 115 Create Container 1u Cloud Berry
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3) Delete Container

File Edit View Favorites Tools Help

MEAfR&YinS

Reddt
n Contamers
openstack Containers + create coniver - Objjects
test View Details  More ™
Project Admin Delate Container
testz I VW LOuNrs Moie -
URRENT PR@IECT
admin ;
test3 View Delails  More ~
Manage Compute
testd View Details  More
Ovérview
s tanis Displaying 4 items Displaying 0 items.
Volumes

Images & Smapshots

;s_*dﬁ 4.53 n13 Delete Container tu Dashboard Openstack

;23 admin

i TN NG o S R S
i L © Ok Py

& Copy ¢ Move i X ] [3 Public/ Private (13 Web URL (8] Set HTTP Headers (2 Upload Rules -

Name ;- Sue Date Modied Type

] Open Conaner

Wt S Refresh Container

Rites Copy Contanes

: Move

X Delete
Rename

New Container

Public / Private

Web URL

Set HTTP Headers
Upload Rules »

Properties

A EEGPRP &

E‘Uﬁ 4.54 m3 Delete Container 11 Cloud Berry
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Upload Object

Upload Object To Container: test2

Object Name *

are allowed, and are.freated as

storage entity that
the OpenStack Object
Storage system. When you upload data to
OpenStack Object Storage, the data is stored as-is
(no compression or encryption) and consists of a
location (container), the object's name, and any
metadata consisting of key/value pairs.

foldars hy tha OF

Pseudo-folder: Within a container you can group
your objects into pseudo-folders, which behave
similarly to folders in your desktop operating system,
with the exception that they are virtual collections
defined by a common prefix on the object's name. A
slash (f) character is used as the delimiter for
pseudo-folders in the Object Store.

Cancel Upload Object

] _ .
3U% 4.55 n15 upload object Tu Dashboard Openstack

D CloudBerry Explorer for OpenStack Storage
File View Toals SyncFolders Compare Folders Schedule Badup  Help

Back up your sarver ti the doud with CludBerry Backup Serves Edition. Sae iore hers

[ o =8 winin B S

e, B e A S N, A& &

B source: (@ My computer v S Sowrce: O admin

@ [ Root " b2\ ¢ = [ Root * test2
@ ) Copy 3 Move o & X B Search £ & 1 Copy ¥ Move I+ By X [SSearch Ve
Name 2 e Date: Mouified Type Naames i

L. t.

1 New tokder Li-Dece14 3:06:5... Folder = 1500040 _1563099963909279_46073276604729237
= _18142/6833658.)09 106.6 Kb U3-Nov-14 52335, .

& _1B16730091609.Jpg 131.8K8 Ot-Nov-14 10:22.. Fe

& 149L731_T62509827093054_4219550406300917863 njpg  B5.2 KB 15Hov 14 4:16°5... A

& 1508048_1563099963909279_A607327660472923756_njpg  73.3 KB 26-NOv-14 54973, Fe

& 10173578 _682968528421069_1176790533741673675_njpg 9L4 KB 04-NOV-14 6:42:5.. Fu

= 10273381_64S520051501250_7282203445261127322 odpg  356.2 KB Ae

& 10294322_GO55210601G7015_355390702 1093755146_njpg D45 KD i

= 10366007 B3BL47116236237 7323940GI293121626 njpy  93.6 KN . A

& 10379813 _685520558167866_3474210212002445622 0.Jpg 312.8 KB O4NOV-14 6:34:2.. Fe

= 10846221 10203105449056570 2587072127917359705 IL... 54.5 KD 02Dec-149:06:3... Fe

[ - 1
§U# 4.56 M5 upload object Tu Cloud Berry
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4.7 Quick start Deployment using Packstack with Neutron and Ceilometer
4.7.1 nMaATENTaNLIS
O é’wmmwmn'ﬂﬁmﬁ]ﬁumauﬂ%"mﬁwﬁﬁﬁ"q yum update -y mm;sﬂﬂ?i' 4.57
[root@controller ~]# yum update —yU

d ar ar
JUT 4.57 nsawanunwainaliilulaguu

O fnds RDO repositories fadd yum install -y
https://rdoproject.org/repos/rdo-release.rom aﬂﬁwaﬁwﬁmmguﬁ 4.58

*Basce: mirrorseawiyal ed

tad

rdo-release oy el Fasa na=9

JU¥ 4.58 mis@mad RDO repositories
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4.7.2 AANIAIAAAY Packstack

o Tdfds yum install -y openstack-packstack eldnadwinagun 4.59

M T N N R D Y R S T |

— e dtiaabio s T a SR Bt llld i - wteal 0

4

! - R O
JUN 4.59 ARAIAIRAAY Packstack

4.7.3 a514lWd PackStack
O 1ddds packstack —gen-answer-file=FILE (Foldfidainsaia) mmiaatelugui
4.60

packstack --q‘&!]-dﬂS'u'—E!"'I.‘.-E‘ZDP‘EES:&I{.C:‘ﬂ:
T ~1F VL OpeNoracR.Cony

sUfl 4.60 a%191Wd PackStack

u

4.7.4 uwilylwa PackStack

2o o s - i 20 we & w | v o 1 yal .
O 4Fnde vi FILE @alwdnasaaly) wanluunle AATeEalugUN 4.61

[root@controller ~]# packstack --gen-answer-file=openstack.conf
[zooctécontroller ~1% vi openstack.conf |

gﬁﬁ 4.61 untwlwa PackStack

7

{ a o . o v FY) = L4
O \Waimml service 184 OpenStack NApsnsldau avdaudsusn n iy y feil

mmgﬂ‘ﬁ' 4.62

v
- o

1) @fRe MariaDB

2) #eeie Glance
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3) @Aaea Cinder
4) @mne Nova

5) #@AF1 Neutron

6) #imeia Horizon
7) @AnRa Swift

8) #ane Ceilometer

9) Aneg Heat

[general]

# Path to a PubYic kéy ro-install on servers, If usable key has not

# been installed-on the remote sServers the-user will be prompted for a
E password- and-this-key will (be installed so-the-password will not be

ired again

CONEIG~SSH.KEY=

———
} Sctoto Ty’ afyou would like| Packstack to install MariaDB
FONFIG MARIADE INSTALL=Y

b Set to Ty' Af you would like Packstack to install OpenStack Image
} Service (Glance)
[ONFIG_GLANCE INSTALL=y

el Lo Ty 1Ll you woulc Lo inslail Cﬁ-n.—»t._l-'-k B1OCHK
Storage (Cinder)

'ONEIG_CINDER TNSTALLAY

f ScLoro Sy’ af you wonld Iike Packstack to anstall OpenStack Compute
¥ [Nova)
CONFIG'NOVA INSTALL<Y

rnStack

kSet to "y' Af you would Jike Packatack to inst
# Networking (Neutron)< Otherwise Nova Network will be used.
CONFIG NEUTRON INSTALL=y

B Set to 'y*' if you would like PacKstack to install OpensStack @

op

# ‘Dashboardo(Horizon)
“ONFIG HORIZON INSTALL=y

S0 TO Ty il YOU WoUIT ITIXe TocRStacr o navarirorenotacy orecr
# Storage (Swift)
CONFIG SWIFT INSTALL-Y

L ke 1f you would like Packstack to install OpenStack
: r Ceilometer)
i METER_INSTALL=y

# Set to 'y' if you would like Packstack to install OpenStack
# Orchestration (Heat)
CONFIG HEAT INSTALL=y

——

< a o § o
35U 4.62 fians service 989 OpenStack idaensldanu




o o v o 1Y q'
O nMmum Node NMMUINANY M8l IP Address augun 4.63

1) Controller

161

2) Compute
3) Network
£ y' 1f ¥ wa I
§ wi ot
. DE MODE
b Th i 5 of o 1 whic tns
s pe ontroller ve ] seryers
E'1 T LER t!r"_ T
F The £ ir e i whic nsta @
CONF1 “‘V I 2 g 1 IPFFIR T
} The 1 o addresses of ¢ & v W t ne Lhe
} newwork service @ Nova WOY R OF 1T
[ONEIG NETWORK HOSTS=162:168.10.23
¢ ‘Yo if you wantito use WMware viefter as-hyperuvisorgand
4 . oW -J s v . 14 )
?J'I‘s 4.63 nsnaus Node AR IVURTIS a1 IP Address

& - =
O M3neA1 Neutron wnludsil mugun 4.64

1)

4)

'
=i

fuundo bridge dwiudafiuiriatianiguan Taaudly
CONFIG NEUTRON L3 EXT BRIDGE=br-ex

v L2 plugin Al95U Neutron Tnaudled
CONFIG_NEUTRON L2 PLUGIN=ml2

lowden L2 plugin 1y ml2 sxdpandwustssiavivs utadgves
Tusunsumunn TasuAled
CONFIG_NEUTRON_ML2_TYPE_DRIVERS=vxlan
AvusUsuamaiotisvesdion Tesudlyd
CONFIG_NEUTRON_ML2_ TENANT NETWORK_TYPES=vxlan
fmua mechanism driver fiazthanlganu Taaudled
CONFIG_NEUTRON_ML2_MECHANISM _DRIVERS=0openvswitch
fmun L2 agent fiazaihanldany Tnsuflad

CONFIG_NEUTRON_L2_AGENT=openvswitch




r ] agent w se for
] provider network
with Neutr (eg
401
L tall Neutr Baa
TopinNata N 4
|
|# Whether ¢ Tiguee hedtron Frrawal ) | 1
|
[CONFIG NEUTRON TWRAAS=H
| 4
A
A comma separavted/lictyofl/ netuark\rirpe driver LIyl L e
loaded fTom the ne 3 Vor 3 namespace

"ONFIG NEUTRON M

A coremma feparated ordered. list of network types to all
tenant networks . The value 'locall 'y ohlywsetul f X
Ling but provides NRECT 1Vt yobétween-Hoatgs

ONEFIG NEUTRON) MLZ TENANT ANETWO T S=vxlan

A \Corma separated.Orgdere ¢l \networkang mechantsm driver

entrypaint s Lo “pe; loaded tromtha-neut ron. ml ipeghdni snvnr ivel
§-name space

OREIG NEUTRON MLZ MECHANISM DRIVERS“openvsaitch
|
¢ A ¢cooma sé A8y \ofgeun: minst<vny max> tuples.é NG

foranges
®all

CONFIG NEL

dcation

L 108\ that are/avanilable for tenant
~Mif value 35 U and"Mag value As=36777215
N MLZ WUNTORANGESs 107100

agent TO ised Wwith Neltron

EXNT " P ey P~k
:ENT=openvswitch

162

&
5Ul 4.64 NMTWUAAINISAI5AIAT Neutron

al =f (d al ;74 o
o tuiinanudluSeusesudn

o a ar = o v
4.7.5 andiunis PackStack aulWanudleGausaaudn
O s packstack --answer-file=FiLE @alwdiiad1el) amgud 4.65

[root@controller ~j# packstack --gen-answer-file=openstack.conf
[root@controller ~]# vi openstack.conf
ﬁroat@contraller ~]#% packstack ~-—ansuerﬁfi1e=openstack-conE

5Vl 4.65 nuanensTdidrds packstack

Vo 5& "
wloineguil 4.66

b2
S1ED

o =
O 8 PackStack 138Us08
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Rpplying 192.168.10.139 heat.pp

192.168.;0.139_:w1::.pp: [ DONE )
192.168.10, 139_p:ovzszon_demo.pp: [ DopeE 3
192.168.10.139 _Provision_glance.pp: [ DOMNE }
1892.168.10.139_heat.pp: [ DONE )

Applying 192. 168.10. 139 mongodb.pp

192.168.10,139 mongodb.pp: [ DCWE 3
Applying 192.168.10.139 ceilometer.pp

Applying 192.168 .10.139_nagios.pp

Applying 192. ;6 .10, 3"_ﬂaq1c=_nxpe.pp

Applying 192.168, 8.,10.138_nagios_nrpe.pp
Applying 1_2.162.;:.::9 _nagios_nrpe.pp
192.168.10.138_nagios_nrpe.pp!: [ DOWE }
182.168.10.137_na agios _nrpe.pp: [ DONE ]}
192.168 :O.l39ﬂce1‘cne:e~.pp [ DOME }
192.1684204739 nagios.pp [ DOWE }
192.1€2410.139 nagios nrpe.pp: [ DONE j}
Applying 192.168.10.137 Lpgsrstript.pp
Arplying-192,162:10:138 postscrapt.pp
Applying 192.162.10,139 postscript.pp
192.168.10.138 postacript.pp: [ DomeE }
1927168.10.137 postseript.pps [ DONE )
192.168./10.139 postscript.pp: [ DONE )
Aprlying Pnppe. manifescs [\ DONE |
Finalazing [ DONE }

+*o+= Inscallatlion comrpleted successfully warwwes

gﬂ‘ﬁ' 4.66 nwuandila PackStack (3ausay

4.7.6 N5 Bridge 5¥%9149 br-ex fiu eth0 (Wil Network Node)

O uhlulnd etho dadl muguii 4.67

DEVICE=eth0
TYPE=0OVSPort
DEVICETYPE=0vVS
OVS BRIDGE=br-ex
ONBOOT=yes

sU#l 4.67 nmuananisuflulng etho
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ur dhep range

g'dﬁ 4.68 8319104 br-ex

0 ¥ims bridee Tneldddamalud

1) ovs-vsctl show (ien3ragn1TITaumRaLa3 Open Vswitch)
]

2) ovs-vsctl add-port br-ex eth0 (iHolteusa br-ex iU etho)

. d -] 1 ]
3) service network restart (We¥11n15 restart 1A30v78 W)

4.8 Openstack integration with Open Daylight controller
4.8.1 fnks OpenDaylight
filviun OpenDaylight
0 amiluan OpenDaylight
o sndnmsludnluane root augudl 4.69
l[:cot@dayiiqht ~]# tar xvfz distribution-karaf-0.2.3-Helium-SR3.tar.gz []

< Y
JUM 4.69 nwusaasn1studalla

O \5usiu OpenDaylight A1AAININFUN 4.70

e wWant the network restart to not kKill the connec



o Feusisludineulea Fomidmgy

{root@daylight distribution-karaf-0.2

Server process

-

b

«3-Helium-SR3] ¢4

4.71

./binfstart #

[xu:t@dayitht distribution-karaf-0.

Y
.

wllh Lhe Cllen

T

client: JAVA HOME not set; results may vary
:Logging in as karaf

589

{pool-2-thread-4] WARN org.apache.sshd.client.keyverifier,

IServer at /0.0.0.0:8101 presented unverified key:

\
/ 1 N
/ I Vo>
\ l
48 S, |
Hit '<tab>' for a. list

and ' [emd] -~help'’

opendaylight-us

144 ]

for he

N - af = F I T
(T S V. T S A A ALY I B

\/ W 1t ol AL > ¥

T S S I W 4
\ AVAY / ! \/

available commands
acific ‘command?
Hit '<ctrl=d>' or rype 'system:shutdown' or 'logout' to shutdown OpenDaylight.

Ip on a

=y

sp

gﬂfﬁ' 4.71 dfsnsdoudaiuasulyavas OpenDaylicht

1
e o

-.’{.- i P i ] = -'5 o]
O maufliinisweusedunsulgaves OpenDaylight #aNINAMAMALURAYIIVUAY

Intusedld fefdmmgui 6.72

t ‘<tab>" f

! ‘lomd] --help” fo:

t 'eetrled>’

Ty

"G N

‘systen shutdown®

‘logeut'

165

ight a3 &

Start OpenDayl:

3-Helium-SR3]# ./bin/client ¥ Connect to OpenDaylight

cceptAllServerKeyVerifier

luk

sUW 4.72 Bassenuauifneeeafisnudedd
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' - o ' v Y | a ¢ ]
o mnvnegngniindiategndes neuliazannsaiddszuudumesineuy dlux nugui

4.73

« C [} 192.168.10.30:8181/dlux/index.html#/login
# Apps [ Tnaswnd Pro Tn... @ Muiiflalosioafil.. (= Suggested Sites @& Android Action ... [ Spacebook Vir... »

Please Sign In

OPEN
DAYL | GRT

r }Jw”,‘h,n” J

] Password I

) Remember Me

gﬂﬁ 4.73 wii1 Interface %a¢ OpenDaylight
#ilvum Controller
O avu instacnes, networks, routers kag ports YviaA

O wgAUIMsthnTeudmMinessenian1siaAT fgfd service neutron-server stop

O filvan Network wazlvun Compute

= . =t da 1w o a =
O mgAuSMSs Open vSwitch uagiadis OVSDB Aiflet] Merdwmusud 4.74

U



sshd O:off 1:oft 2:0n 3:on 4:0n

tuned O:0ff 1:0ff 2:0ff 3:on 4:on
ay.poat O-off 1-0n 2-on 3-on 4:0n

Eﬁoot@compute@' ~]# service openvswitch stop 44]

.11}1ng ovs-vswitchd (1“936)

g
coni

.db

witch sy

sﬂvn 4.74 NMEAUINIT Open vSwitch uaziAide OVSDB i

rooctecomputcel OQVS—-V5C SNow

12b74aca-3e26-445b-93c5-e0a9469f790d

SYSSVErsLanSHED Y H3Y
[root@computell ~1# []

(warning) .

WU

g‘dﬁ 4.75 AMWLEARINTAMUAAT Open vSwitch

AWueAY tunnel end-points AaAIdmNNIFUT 4.76

[rootfcomputerd2 ~]# ows-vicLl show
7542abf7-798b-404b-aT70d=2arc06T49303
QUeE ysrajane #5 1 3=

167

1on 6:0ff
:on G:off
:on o:0ff
[ OK
[ ox
[ K ]
oK ]
[ W
i b1t

niing

g ¥ o 1 g = I 1 P
0 Tudupeulimsiwuads Open vSwitch vouliamsayinuudr augud 4.75

root@computer02 ~]14 ovs-vset! set
F
i

onfig={'logab ip'="10.0,2.2"}

. Open. v3witch 7542abf7-798b-4edb-a70d-2aec

LV“DtJCJ"ru er02i~ 14 oysSvact 1 list Open wSwitch

uuid 1S542abf7-798b-4edb-a70d-2aec06745303

érldqc: £ [1
cur_cfg :
ib version : "7.4.0™
external ids : [system-id="255e040d-5894-477b-9513-3047208c2fc0"}
ranager options N 1 |
next cfqg 1
other config ¢ {local 1p="10,0.2.2")
2¥s version LG T O L
ssl : 1}
statistics : ()
I unknown

: unknown

~}0 ovs-vact]l set-manager tcp:192.168.10.230:6
1 u~c:ﬁ2 ~1% l

su

»
=

7 4.76 AMMuEnINISATMUAAT tunnel end-points

6749303 other
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k24 5 d [ ol 1) d o
O a3 bridge br-ex M ufudmiuiaietienisueniiie OpenStack (Viawizdilwug

Network) ﬁwﬁﬂﬁ’\smngﬁﬁ 4.77

ir ¢ - $ 5¢ 1 I
P INTeCogN
lr ¢ clear
¢ i b i
I 4)
(17 4)
w ¢ m -rtf ] -
4 ' i 1 ”» I "
d ' $ =¢ I W 1
F W nf.d: (W }
n - ¥ atabase I - { K
~r ®
Ju Wit s 1D0% K
LT w1t chd
ing res VS DB T
o w ¢ ) 3 -
b2 7L 4 41 ! £
wark ¢ ¥ w 1 L1
figse [ 2local Jp - L
tEnetv . 3-Va 10i] x
winerw I8 oveiys add - ¥ 1
rinetw L v 1 8e AnAGer Lo E6d

< v
FUY 4.77 HWuaRNNIAIN bridge br-ex

0
o/

o 1 w v o 5 v o =
O Waurayn openvswitch MmumamIUMl OpenDaylight MeAIdwzun 4.78

system Lype o unknown
SATLA 3 R on AR 2Tl

[root@computer02 ~1§ ova-vsctl set-manager top:192.168.410. if‘:_cixi-irl
ITOOUECORIPUTETUZ A TE '

g‘dﬁ 4.78 mwuﬁmnmﬂaudavm openvswitch #18¢2A2uAN OpenDaylight
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ﬁiwum Controller

O unlalva /ete/neutron/plugins/mi2/mi2_confini uaz’[dﬂ’liﬁqmmngﬂﬁ 4.79

[ml2]

# (Listopt) List of network type driver entrypoints to be loaded from
# the neutron.ml2.type drivers namespace.

%

# type drivers = local,flat,vlan,gre,vxlan

type_drivers = vxlan

# Example: type drivers = flat,vlan,gre,vxlan

# (ListOpt) Ordered list of network types to allocate as tenant

# networks. The default value "local' is useful for single-box testing
# but provides no connectivity between hosts.

¥
#Jcenant_network types = local

tenant_network types = vxlan

# Example: tenant-network types = vlan;gre;vxlan

# (Listopt) Ordered list of networking mechanism driver entrypoints
# to be loaded from the neutron.ml2.mechanism drivers namespace.

# mechanism drivers =

Imechanism_drivers =opendaylight

# Example: mechanism drivers = openvswitch,mlnx

# Example: mechanism drivers = arista

# Example: mechanism drivers = cisco, logger

/ tenant network types

# Configuration for the OpenDaylight Mechanismbriver

{miZ codl]

# (StrOpt)-OpenDaylight REST URL

¢ If this-“1s(not set then no HITP requests will be made.
4

uEl =5 httpsW/ M 9201668.9651:8081/ controtler/nb/vZ/heutron
§ Example: url({# hetp://192.168.56.1:8081/controller/nbiv2/nentron
# (SLrOptd JUsername for HITPR basic authentigation tocQDL.
§

username =Cadmin

¢ Example: userpame admin

# (StrOpt) Bassword. Igr HTTP basicvauthenticationh to ODL.
&

password = admil

s r
# Example: password = admin

¢ (IntOpt) Timeout in seconds to wait for ODL HITP request completion.
# This 1s an ¥ ter, default value is 10 seconds.

#

# timeout = 10

3U# 4.79 nmuaasnisudlulvg

/etc/neutron/plugins/ml2/ml2_conf.ini

O Restart neutron-server A8AMd49 service neutron-server start
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4.9.1 d7u Users Interface (Dashboard)

Overview

v < v o g v ' ]
ssduniviuivenmalfruwemalusnafieguuramdildandlumiiati

3 openstack

Project

Compute

Network
Object Store

Orchestration

Instance

admin
Overview
Limit Summary
Instances VCPUs RAM
Used 4 of 10 Used 11 of 20 Used 17.5GB of 50.068
Volunes Valume Storage
Used 10110 Used 2.0GB of 1000.068

Usage Summary

Select a period of time to query Its usage:

From: 20150401 To. 2015-04-20 The date shouiz be n +i¥y.mm-a3 formet.

Active Instances: 4 Active RAM: 17GB This Period’s VCPU Hours: €3 45 This Perlod's GB Hours: 2545 56

Usage
JUW 4.80 mwudRwvin Overview

Floating IPs
Used 0 of 50

DumiiGuninsuans launch,@iasnapshot, igsuas 7y instance

3 openstack

Project

Compute

admin

170

Security Groups
Used 1 of 10

& Downioad CSV Summary

Instances
Instances i Q e L Erpr— s
Instance Image P Key Availability Power
Name Name Addrass  Size Pair Status  Zone Task State Uptme  Actions
cimos m1 liny | 512MB RAM | 1 VCPU | Tweek
13 image 100105 o bk asamttt  Active  nova Moce Rumring o (0 CrewsSeapstet  wxe
ciros L i thoy 1 512MB RAM | 1 VCPU( . Twosk
12 ps SR KL ey caamttt  Active  nova Moo Runring g (S CremeSeapatar e
o cires m1 liny | 512MB RAM | 1 VCPU | ’ Tweek,
M1 iiage ooz Tt comttt Active  nova None Rumning ;. ol Cremetrspaist on

o
JU# 4.81 Ui Instance
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35n15 Launch Instance
1) man# lanch instance Tuviiinstance sstumiindrnTeneanBeninasiiey
Tulgulv Tdeerls fdnvawinstancewuulvu Wiynannlw uayld Image agls

wa1nm Launch

Launch Instance

Details *

Availabili / i .
yailaniiky Sogy Specify the details for launc hing an instance

Hova = The chart below shows the resources used by this project
in relation to the project’s quotas
Instance Name *
Flavor Details

Name m1_tiny

test-1

Flavor * VCPUs 1

m1 tiny i Root Disk 1GB

Instance Count * Ephemeral Disk 0GB

1 . Total Disk 1GB

512 N
Instance Boot Source RAM £12 MB

Boot from image ¥  Project Limits
Number of Instances

Image Name

cirros image (12 5 MB) v Number of VCPUs

Total RAM 153

i 4.82 nMwuaRINTS Launch instance
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=4
& i

2) fagldinstanceivitnistaunch duun

3 openstack Ll e
Project Instances
Compute
Instances Q  rEec - Lasnchiemnce R timtarces | m
erview
Instance Image »P Key Avallability Pawer
Name Name  Addrsss  Size Pair  Swwus Zone Task Swts  Updme Actions
nstances
. cios mi tiny | S12W8 RAM | 1 VCPU | ; [ E
st Tnace 100109 1 0GB Disk Active  nova Kone  Running Hiaas Croste Srapber  tacee
Volumes
o cimos . mitiny | £12M8 RAM [ 1VCPU | § ) 1 weck "
o Vi3 . 100105 oo sttt Active  nova Move Fung IR Cresmesane e
ciros " , M1y | S12B RAM | 1 VCPU | i Y 1 waak
. e 100104 asamit Active  nova None Ruening 5 1o sote Srspapct M
. cimes nqns M1 Boy | S12M8 RAM 1 1VCPU| 2 " : Twetk. s e
Network " e 10002 Jo szttt Active  nova Hane Rurring 3 2% reshe Sespatol  ore

= P = p
gﬂﬂ 4.83 MWLERN Instance Wign launch
Volume

WD uiiuans volumengnasne uazansnadivolume wilwazay volumels

n Qpenstad( admin acit l
Project Volumes & Snapshots
Compute
Volumes
Overvew
Volumes Q e Hcemevoume [0S
' Mams  Dsscription s | Sms Type  Amached To Avallabiilty Zona Actions
Vil o 268 Available 5 nova Bt ke More
images Displaying | faen
Ar Secunty

5UT 4.84 nmuamavii Volume
38n13@513 Volume
Tindndl Create Volumes Tunii Volume Aasaiumirndlinsenseasidninli]
fo volume 8¢l fivurnwials waemunda volume seairaraadilv LasUiginnues
~

image wazuen Availability Zone niasluldet

Create Volume

Volume Name * Description:

tes! Volumes ane block devices that can be attached to
nstances

Description Volume Limits

Totel Glgebytes (2 GB3)
|

Bumber of Valumes (1)
Type

Size (GB) *

Volume Source
Image k4

Use image as o source

cirras image (12 £ MB) N

Avallabllity Zone

[ -

31]‘75 4.85 AMNuEnIN15 Create Volume
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Images
= v . . < 2 L
WU viaeland image Way image snapshot mgnaw‘[ﬂa project user Uag

aunsnIzain unlvuazay imagels

B3 openstack sdmin TR
Project - Images
Compute lmages APt @ Shacsdweh Me(D) iy Pubke (1) B g '*_“
fe Image Name Type Status. Publlc Pratected Forma Actions
Image Active Yes No QCOW2 Lawnch  More
Displaying 1 Rem

gt w
JUW 4.86 M TWuEAIWULT Images

Acess&Security
Security Group
JuludvesnnilawasUanesandonisivu nisillanesa 22 (ssh)
3 openstack admin , i SOA
Project Access & Security
Gemﬂml Secunty Gr:t;s
T Security Groups e sty oy [T
e Name Description Actions.
b i | default defadt \aroge Rues
nages Displeying 1 tem
| ccess & n

U 4.87 nwuaneviin Security Group
Network Topolegy
druusddududrveaslnsmtdnisa duddndudruvesiuudmdnisauasil

router! (Wouseiulnidsmisasaidnide uay awnnase network iag router WUt

B openstack *

Proct Network Topology
Compute Wond RN urch wwiarce  Covsw tasms Cresie Rantes
Network

Otject Store

Crchestration

JUV 4.88 aMwkAAeUT Network Topology
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Networks

Trentnidulieaunsafiasasn au wassan1sfiieniu network

B3 openstack admin e SgNOM
Project Networks
o Networks
Network
Name Subnets Associated Shared Status. Admin State
Network Topology
' L externalsubnet 192 163 10 024 Mo ACTIVE wP Estletwnck  Mare
[
subnet1 10010024 No ACTIVE up Ext Metarh Whare
Row!
Displaying 2 Berms
- T 4 1
u,.zﬂ 4.89 awiafIvU Networks
Routers

Topo v el - — wo el ) o
WAENUIVIUUIEAIH10VINS AT N dU Wagann1avilinganu router

3 openstack ~ weme , B
g i Routers
“T7 Routers + Create Router m )
Natwork
e e Extemal Network .

Network Toplogy

Networks

Routers

o
5U#1 4.90 nMwuEAwn Routers

381158319 Network
w P wal W -
1) dldannsardndu Create Network lammiives Network Topology Wie
Networks lnalapfiniadaudinzduminsndinsaniisazidenin de network tay

4’ 2
Yooels WA next

Create Network

Subnet * Subnet Detail

Network Name
Sl o From here you can create a new network
| test-neq | In addition a subnet associated with the network can be

created in the next panel
Admin State

|'=4 -~ . 2 .
Jun 4.91 srwuenens Create Network
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1 v o Y | vl al
2) whanlifagnsansaziBeaieitu Subnet T1azl¥doazls i network address

Pl IPversionluu uwdafsey Gateway IP

Create Network

Create Subnet i :
You can create a subnet associated with the new network,

in which case "Network Address" must be specified. If
Subnet Name you wish to create a network WITHOUT a subnet,
uncheck the "Create Subnet” checkbox

L

subnettest

Network Address

10.0.20.0/24

IP Version *

IPv4 v

Gateway IP
10.020.1

Disable Gateway
rd

« Back Next »

g‘dﬁ 4.92 AMMLEnINSs Create Subnet

25n154979 Routers

1) @I‘%‘mu‘lit‘:ﬂﬁr‘ ﬁlfii Create Router lavivu1ues Network Topology #ia Routers
T, 4 a g v & v » a ' % & 4 %
ﬂElLllﬂﬂaﬂLﬁ'i"ﬂLLa'l'ilﬁ'UUWU'W]’NIMﬂiE]ﬂT]Elaﬁtailﬂ“ﬂ 8 Router Uﬁ]ﬁ'ﬁﬂﬂﬂ'ﬁ Lan

M next

Create router

Router Name *

| test-router|

Cancel Create router

o
3U¥ 4.93 AwiuaAdns Create router
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2) wihaetaglvinsan Gateway 294 11221 External Network sanlunslnuves

network
Set Gateway

External Network * Description:

You can connect a specified extemal network to the
router. The extemal network is regarded as a default
route of the router and the router acts as a gateway
for external connectivity.

ex-net

Router Name *

test-router

Router ID *

6e07c234-56787-464e-8e77-be1fad9517f2

Cancel Set Gateway

gﬂﬁ 4.94 AMNUENINTT Set Gateway

] - 0 b, ] v oo o
3) uthenatiaglminnis add interface 11aglvdpndaiv network 1y

Add Interface

Subnet * Description:

| test-net. 10.0.20.0/24 (subnettest) v You can connect a specified subnet to the router

\
The default I[P address of the interface created is a

IP Address (optional) gateway of the selected subnet. You can specify
another IP address of the interface here. You must
select a subnet to which the specified IP address

belongs to from the above list
Router Name *

test-router

Router ID *
6e07c234-5787-464e-8e77-be1fa4951712

Cancel Add interface




4.9.2 d2u Admin Interface (Dashboard)

Overview

177

& Yy & o o . o I3 % . ol
umihiiuiivansmsldnuvemn project fisguunanid audievas projectiidl

B openstack

Project
Admin

System Panel

Overoew

Resource Usage

- © o A aa 7 ) sl
'{IBL{JUVEU’]L%Uﬂuﬂﬂﬁﬂﬂﬁﬂ"l‘i‘l‘dd’m resource ‘V}ﬂBEINWBQUuFIﬁ’T‘J
I3 openstack

Project
Admin

System Panel

Overaew

Hyperascrs

Host Aggregates

instances

Volumes

Flavors

admin

Overview

Usage Summary

Select a period of time to query its usage:

From 20150401 To 20150430 - Tha Gt shouks be I 1y s ot

Active Instances: 4 Active RAM: 2GB This Period’s VCPU-Hours: £5 70 This Period’s GB Hours: 2531 06

Usage

Project Name VCPUs Disk RAM VCPU Howrs
admin 4 4 268 6570
Ciaplaying 1 am

<

FUf 4.96 nmudaami Overview

adimin

Resources Usage Overview

Staty

Metric:| nstance = [ Group by: Project *  Value: Avg

Statistics of all resources

= L -
JUN 4.97 ATWUEAIUUY Resource Usage

&

¥l

Period:  Last week

srm B

& Download CSV Summary

Disk GB Hours

259106

wre &
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Hypervisors

< =

Wudumiduadnisuanmsnainsvesaiasiiduis Controller Node way

Compute Node fiaguunam

&3 openstack admin wep- Spca
Project All Hypervisors
Admin Hypervisor Summary
System Panel VCPU Usage Memory Usage Disk Usage
Used 4 of 20 Used 3GB of T4GB Used 4.0G8 of 555.0G8
e Hypervisors
Rsocees Uiy Hostname Type VCPUSs (total) VCPUs (used) RAM {total) RAM (used) Stofage (total) Storage (used) Instances
Bypenisors cooputsd? QEMU 4 0 768 512MB 490GB 0Bytes (]
Heat Aovetta computer03 QEMU 12 4 6268 268 453 0GB 10GB 4
- computer( QEMU 4 o GB 51288 43 0GB (Bytes o
nstancas ——vem
A% - . o &
FUW 4.98 nTWUaAIWULY Hypervisors
Host Aggregates
[~ T A o
Wuvdunled ad1e wazualy 989 Host Acgregates waganuIRnseely
availability zones.
Dl openstack ~ wami L ke
Project Host Aggregates
il Host Aggregates Q Fe o Creats Host Agoregate
System Panel
Name Availability Zone Hosts Matzdata Actions
Orearview Na ftems to display
Resource Lisage S Al
Fipanvisons Availability Zones Q  re
Host Aggregates Availability Zone Name Hosts Available
inktiozes intemal * controfler tpe co th (Services Up) Yes
= compute(3 (Services Up)
Volumes nova + computer(2 (Services Up) Yes
* computed1 (Services Up)
Flavors Ousplaying 2 ems

gu'ﬁ 4,99 ATWWERIWLT Host Aggregates
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v r.J =Y o F 7 1 1
Wunihuiuiueaiiuasiiiu instance yndauazaziiudas nstance #luaguulea

Tyuting

3 openstack

Project
Admin

System Panel
Overview
Resource Usage
Hyperosors
Host Aggregates
Instanc es

Volumes

Volumes

admin

All Instances

Instances
Project Host Name
admin computer0l  lest1
admin computerl3 1
admin  computer3. VW2
admin’ - computer03 Vi1
Doty ing 4 ters

Imags
Name

CiiTos

cirros

Vi3 i

cHToS
image
cumos
image.

P
Address

100109

o108

100104

100102

Project v i

Slze

m liny | 512MB RAM | 1 VCPU | 1 0GB Disk

m1 tiny | $12MB RAM | 1VCPU [ 1.0GB Disk

m1tiny | 5128 RAM | 1 VCPU | 1 0GB Disk

mi_tiny | 51208 RAM [ 1VCPU | 10GE Disk

Status.

Active

Active

Active

Active

Powsr
Task State

Running

Running

g'dﬁ 4.100 nwiansutin All Instances

Sugo Ot

e R

]

Uptime  Actions
® Eltirstyeze  Uose
mnutes.
1 week
ld.ns Ectirslonce Liore
1 woek

Et irstans Wore
2days =
1 week

Iratanc

2 e £t ina e Wore

o v & o el & o
Lﬂuﬁﬁﬂlnﬁﬂﬂﬂtﬁj“ﬁ@ Volume 1H1Un Lagd1u1snasiy LLf'ﬂ‘U hagau volumeliay

Uszlam volume 16
3 openstack

Project
Admin

System Panel
Ovetview
Resourt s Usage
Hyperysors
Host Aggregates

Volumes

admin

Volumes

Volumes
Project
admin

Clatagiig 1 term

Velume Types

Name

Ditpisying O berin

controlier tpe ca th

Name Size Status
1 2G8 Available
Actions
No items to display

Type

gﬂﬁ 4.101 AIWLHEAIVTI Volumes

Muached To

Sign Owt

e S

a ~ [heked

Actons

o Croats Volume Type
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Wuduveamiiiuiuans ass uile wazau flavor Fadugluuuildlunisiden

YUIRUDS instance

B3 openstack

Project
Admin

System Panel
Ovverview
Resource Usage
Hypervsors
Hos! Aggregates
nstances
Volumes

Flavors

Image

admin

Flavors

Flavors
Flavor Name VCPUs RAM Root Disk Ephemeral Disk Swap Disk
m1 tiny 1 51238 1GB 0GB oMs
mi small 1 2048MB 20G8 0G8 oMB
m1 medium 1 405EMB 40GB 0G8 oM
m1 large 4 2192MB 8066 068 oMB
m1 xlage ] 16384MB 160GB 0GB oMe

Dispisying 5 teme

JU#1 4.102 nmuamaniin Flavors

< ' ¥ g = 2 .
Wudiuvewniiudivans,ads,uily Lagau image

2 openstack

Project
Admin

System Panel
Overview

Resoure Ugage

Network

odmin
Images
Images
Imags Name Type Stotus. Public Protected
os. iage. Image Active Yes Na
Dwmplaying 1 bem

UM 4.103 Rt Image

] t o =i o
Wudawmiiduiivdns,aii,uily wasau network

3 openstack

Project
Admin

System Panel
Overvew
Resource Usage
Hyperason
Hazt Aggregates

Instances

admin
Networks
Netwarks

Project Network Name Subnets Associated Sharsd Status.
admin ex-net axternalsubnet 192 163 10024 Ko ACTIVE
admin test-ret subnettsst 10 0 20 0:24 No ACTIVE
admin net subnet! 10010 024 Ko ACTIVE

Dingisying 3 Rems

5U#t 4.104 nwiliaawmdih Network

wrn Sepr Ot

Q, Fme o Creste Flavor "u-vq,-
n Public Actions.
1 Yes EckFlwor  dore
2 Yes ESRFlavor  \ere
3 Yes EctFva o
4 Yes EFinve  More
& Yes Eck Flavor Mo
sire L Sogn g
]
Formiat Actions
acow2 Esk  More
e i SepCu

= Create Network
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Routers

& v wog oA L i
Wudrutesmu I Iuiineans, @319, wile wasau router

n openstack admin g SnOa
Project + Routers
Admin
Routers
System Panel
Project Name Status External Network
Ouvernew
admin testrouter Actrve ex-net
Resource Usage
- acvvs o [ e |
Hyperasors. Claplaying 2 bems

Host Aggregates

"i,'ij;ii 4.105 mwudRwln Routers
System Info

Services

' £ L] ' =
\udniandauswaiiavesweniuiidiuiwavedleumuausinluaios Controller Node

B openstack ~ +n e S
Project . System Info
Admin ¢
Services
Syztem Panel
Services i Q e
[ T
Home Service Host Enabled
Rescure Ui nova computs 192 1681020 Enabled
iy parasors routron rtwork 152 168 1020 Enabled
cinder2 wolmes2 1821681020 Enstied
Host Agoregates
rovae) compute. 3 152 160 1020 Enatled
b swit_s3 2 192 168 10.20 Enabled
Velumes gharce image 152168 10.20 Erabled
— coilomatar metaring 1924631020 Encbled
cindar welume 162 16810 20 Enabled
Images
rova_ec2 el 15216810 20 Erabled
Hetworks heat orhestration 1521631020 Enabled
R swift obyect-store 152 168 1020 Enatied
Kaeystone identity irative backend) 132162 1020 Erobled

gﬂﬁ 4,106 NINULEAIKLT Services



Compute Service

g 1 & - . 9 ' o o
Wudiuvldaseausvay Compute service lulbiasiAIaddia

3 openstack
Project
Admin

System Pans)
Overaienwy
Resource Usage
Hypervmars
Host Aggregates

Instances

Network Agents

admin

System Info

Cempute Services

Compute Services
Noma

nova-consoleauth

nova-s¢ haduler
nova-conducton
nova-compute

nova-computs

navacompute

nova-c et

Cispleying 7 terma

Host

controller tpe co th
controller tpc ca th
contralier tpe co th
computed!
computed3
computer02

controller tpe ¢ th

Zona

intemal

intemal

intemnal

nova

nova

internal

] £

ANICERPT

Status.
enabled

wnablad

wnabled
enablad

anabled

Ul 4.107 nwuanewmti Compute Service

’ o =l 1 &
udmsdiausuas Network Agents lulsinsiaTasiiaguunaiis

B3 openstack

Project
Admin

System Panel
Overnes
Resour: e Usage
Hypervisors
Host Aggregates
Instarces
Volumes
Flavors

Images

admin

System Info

Network Agents
Type

DHCP agent

Open vSwitch agent

Open vSuitch agant

L3 agent

Open vSwitch agent

Open vSwitch agent
hietadata agent

Displaying T erms

Hetwork Agents

Name

reutron-dhep-agent
neutron-openyswitc h-agent
Peutron-oper s witc h-agent
neutrond3-agent
neutron-openy switch-agent.
nevtron-openvswitch-agent

Aeutron-metadata-agent

5UT1 4.108 nuaRawi Network Agents

ESG%G-&-E?

R AR
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1 week. Jdays
1 week 2 days
0 minutes.

1 week Jdays
1 week 3days

0 minutes.



Quotas

Judwwedvslunldvuninenaveliving

B8 openstack

Project
Admin

System Panel

Crerdiaw

Project

admin

System Info

Quotas

Quots Name

Default Cuotas

Injected File Content Bytes

Metadata items
RAM (MB)

Key Pairs

Injected Fila Path Bytes

Instances
Infected Fites

VCPUs

Total Size of Volumes and Srapshats (GB)

Volume Snapshots
Valumes

Capleyng 11 tems

ok A ]
E‘U‘“ 4,109 anwidaanudn Quotas
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crin B, e Od
Qe

Limit

10240

128

£1200

100

255

10

5

20

1000

Tuawiidudansiu project Bawilproject WsulaTiauMils tenant Lagnil

. al L4 b 4 4 - II.JI
project ansaseudldanilivanseu fsannsofiasuanide project avua wazannsa

a3 uaznauminedasl user vl project Tmildithe wazanunseay Project 14

3 openstack

Project
Admin
System Panel

Identity Panel

Progects

admin

Prajects
Projects
Name
admin

Develop zone

services

Description

admin tenant

Test Software for Envelopment

Tenant for the openstack services

Project 1D

£44c2250b179447808%0720221 138030

255480c 1 344470%4c 05de 29364 TED

fBI34224¢ ) a4d8525 0edOh 15586 D6

3UTl 4.110 nwuanenti Projects

Q e

- Sgp Ot

o [T

Enabled Actions

True

True

Mocy Users  Ware

Modily Users  Loe

Moely Users  Rdore
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Users

lugutiedamstuglénuly msadhs nsau uasmssygavalioyaiidvdves
v Y o 3 1)
Aldanuld uazazuanssetovesdldiuimun

Dl openstack ~ ssen e
Project Users
Admin =
Users Q ne downe FETEER
System Panel
User Name Email User ID Enabled Acions
igentity Panel
admin rootoc alhost Occ TT90847bd4e51 e 229506400 142 True Em More
I Cinder Cnoe (Rioc alhos! HocdMBT4at 4400358 2230801 58a52 Tre BX  ore
chanon hanorgd; » S85e0dat bTb41184ba 12 defS0ac M5 Tne Bt lore
awift sattloc ahost Ebat3d0T 1502 44458 ThbSSoma 1c 53 T True B Moe
neuton neutron@loc alhast 681be o78d3¢ b4lo b 2addb40TISG. Tros C More
Calomater cedometerQiocalhost 065 JTB3dbd2de bESE688 5 129128 Tre R Mere
anrl en NGO o 81315 CHE0EIBIISE 0926 TEBL 1 Troe EX Mo
heat_admn 0ub THEMEILAEGA0L40uIRII0E True [
heat haat@loc athont abefadbfi2446M 1351 o TOTREbEDEF True Ex  uoe

U 4.111 NMwuaaduii1 Users

381158519 User
Y oo n::ln ;? £ 1 ¢ = ] U I-
Iindnily Create User agaiumirdnaliinsansieazidoninazld username agls e
L e, L uow -t v 1 } ! a a
mailiildfnseld passwordfifissnis udafiden project 11axldfdulnu wasiavsuarunum

au1lsiu Project tiu

Create User

User Namo " N 7 o Description:

| From here you can create a new user and assign
" B Y | them to a project

Email

Password *

Confirm Password *

Primary Project

Select a project SO ;

Role *

_member_ "

g‘dﬁ 4112 aMWuARINTS Create User
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4.10 N1519 Ceilometer #28 command line

Tunouln Y Ceilometer (Telemetry)
5 v [ & < = = L
Tuwsnisweninisid keystone avandvsnisidinfiauaznstdaureanis
Ussarauunguiug 303U 9el9r1de source keystone_admin walthluldavsues

admin

[rcot@controller ~]# scurce keystonerc admin
[root@econtroller ~(keystone admin)]# l—

o :
3U# 4,113 amuansnsigildeu Cellometer

mdudnld Ceilometer (Telemetry)
Tunsld ceilometer Wunziasiing ceilometer ynafaiteuanisaiisasld

1) ceilometer help Lfluﬁ"lﬁ"aﬁ'l'ifﬁwi’uq'h ceilometer frhdaarlsthe udazdells
Wiesls uasdpsiigunuudidsesngls

oller ~(keystane admin)j# cellomecer help

ometer [~-version] {~dj [~v] [-K] [--cerr-file CERT_FILE]
[--key-file KEY FILE] [--os-cacert <ca-cértificate-file>]
[==ca-file OS5 CACERT] [--timesut TIMEOUT]
[~--os<username OS_USERNAME] - {--os-password CS_PASSWORD]
[-=es-renant-id OS5 TENANT ID)
[--os-tenant-name OS_TENANT NAME]
[-~ocsvauth~url OS_AUTH URL]
[~~0s-zegran-name OS_REGION NAME]
[--os-auth-token CS~AUTH_TCKEH]
[=-¢ei1lcnecer-url CEILCMETER URL]
[=-ceilometer-api-version CEILOMETER RFI VERSION]
[~-0a-servace-type OS SERVICE _TYPE]
(--c3=endpoint=type 0S_ENDPOINT IYPE)
<subcommand>~. . .

[xree
usage:

Command-line intexface to the OpenStack Telemetry API.

Positional arguments:
<subcommand>
alarm-combination-create
Create a new alarm based on state of other alarms.

| o & s 1) . o o LY
UM 4.114 Frdeitlédmiugin ceilometer ffndsarlsthe
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"
v U !

. o o 4 A o y
2) ceilometer help command ilumdsingadnedeusnuramsaszuiazadluiids

o o u o ' o oo )
wneinale anguisganiiunisgids meter-list

[root@controller ~(keystone_admin) ] # ceilometer help meter-listc
usage: ceilometer meter-list [-g <QUERY>]

List the user's meters.

Optional arguments:

-q <QUERY>, --query <QUERY>
key[op)data_type::value; lisc. data_type is opticnal,
but if supplied must be string, integer, float, or
boolean.

. g +2e B
=t o e o o
§UM 4.115 drdsfivenmislduvesderdsitssyly

; : o w o a1 &
3) ceilometer meter-list uddsfiazleivn meter Mguussuuammauazyng

q
tenant

Wronbeol o8 ke visne & tmany e

= PPN T N SR TR
U7 4.116 Ardenazlyinn meter Allaguussuuianae
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4) ceilometer meter-list -q 'resource_id=0d541fe6-915d-4af1-bale-4fe50811e94d"

o o a al .
Durdefinslviiams meter fis1sey resource_id

3t 4.117 ArdeitasTodianns

Liwdege

1
=¥ey

(1] rnr“,
Bipdty
BIEALY

4pai

LA EE!

fclil:r':l(':'“n.c‘o!‘r»- 143
VIS LA LA LRl A de P yhac B EL
LA L T R T ST T AT T Y

-] .
meter L3158 resource_id

5) ceilometer sample-list -m vepus Wumdaildlunislad sample 289 meter nszyly

¥

[rcot@controller - (Keyatone _admin) i ceilumater sample-list .mvepus
T LT . St e & ol e e = = = +- WY --rmmmmmmmmmcnecccaaes -
| Rescurce ID [“Name | Type 1T Volume | Unit | Timestamp 1
bmmrm e e B e SPEETLLTTITI 50T, P B PR i ST (g S -
| 3794c00@-0162-4c19-967C-E0beS AS646LS ( vopus | gauge | 1.7 {iscpu | 20
1 3794c002-0162-4cr9-0E8 70 £0besB5646DS |/ #CEua. | \gauge 4 240 iocpu | 20
| lecf5813-2da9-4af0-b438<52299645080F | wopus: ) galge | 150 f.¥epu | 20
| lecf$413-2da9-4af0°b43er82803e45c20F 1 vopuy |\ gauge 1.0 I vepu (=203
| a67¢9139-bal0-43bE-2a23-Cr69CEDICBYIE 1 wepus || cluge | .1.0 iowcpu | 20
| a67e9339-ba0-43b6~0e2X-CTE9CEDIELIE | yopus | Jauden A0 § veputy 20
| BeaSt065-4€00-4426-4ca3-667=1abdB8Ea | ‘vepos | gauge {130 yowepn | |20 §-23TRIRD2:359.150000
| BoetT06S=4600-4426-aca3-66Tc 1abd2¢64 ) wopua | gauge 4 1.0 i vcpu | 20 4-23103 c::je.ea uﬂa t
| BeedLiES=46 4426-acad-CETelabdlR6a’ | vopus ) gauge 200 {ovePu | 1, 2015-04-28T03:02:37.
| bEedf065-5600-3426=acad=66T7elaba8e6a 1 vopuy | \gauge (o FYCTW 1) 2085-04:23703:02: ?‘.
| bEeBf0€5-600~-4426-acaY-667elabde%ER | wopus | gauge (| 1.0 t vapu ) 2015-04- ‘BI a: 02.‘4.1
| bgeBI065~4600-44l6~aca3-86elabdBe6s « vopis i gange W/ 1,0 {—repu—t 2025-04e23T03:01:
| bee8r065-4600-4426-acal-66Telabdl86a 4 yopus | gauge |10 I vepu | 2015%04# 231 3:01: .9.
| DEeSL065 - 4600-4426-aCKI-E6Tetaba%26a | Vopus |/ gadge’: 1.0 | PSPl 2015-04723T08:01:
| b2edr065-4600-4426-acad-6674Tabdom68 | vopus | gauge ) 1.0 1 vopu 10,2015-04 23.33.0..34.
| 7ibbe33b-Ibdb-4414=8400:Ca3e75e 02T 1 vepuY 1 gauger )/ 3.0 | Vepu TR 015-04-23T02:29:43.8
| E31703d7-307a=4488 0008 - £501B2 43502 | vepus | gcauge) ) 3.0 IWwepu O 2005-04-23T02 3?:*3.
| Tibbc3pAfodb-4414-00ed -ca3e 752 TREYT | opus | gaMgE I 1.0 WerTt 4, d015-08=23T02239:42.75
I 83170347-3b7a-44a2- b~ £591b1 435004 | vopua—, gauge-4 1.0 ¥gpa | 2018-0 20
| Tibbe3k-fLdb-B414-34005cale TS0 TbeDT || vepus  gauge ) 1.0 FYepu | 201540 23
| 7ibbc3ISh- fedb-4414-21ed~-cadeTSeThcaT || Fepusii gauge -1 /1.0 fevepu | 2085204 .4 3000
I B317b3d7+3b7as44a8-2bbE-£S91L1493390Ca) ) | vepus | gauge” i/ 140 I vepu | 2015-04=2 78100
| 8231703dT-3b7a <4448 - 00b8-2591b1¥ 3502} vepus 1| pauge @ 3.0 I=wcpu | J015-04-23T 76900
| B317b347-3b78-44a2=EbbE-£591B14350ca’ { vepus jrgaude 1.0 i vepupl 301520452 53100
| 8317p3d7-IBTasd 4a8=0bbR. 259101 435050 “vopuT | géUge | 140 I vepa.l 2038-04-2 28300
| Tibbc39b-fbdb-4414-5460,cale75e7BE97 | wep(s \)-gatuge 11,0 | vepw | 2015504-2 .38400
I 7ibbc3%p- 'tdt 84 18- 24c05CA3c75¢ 7097 | vopus | gauge | 5,0 Pwcpu J201%-04-2 24609
{ ecebff83-Bffe-42L0-a6ee-0606eE592¢de | vepus | gauge | 1.4 | vepy | 2015-04-2 62400
| ecebf683- e're datl<péeen626ensSRCd®) |- VoRus | cauge) il 0 yepudl 201%-04-2 15100
| ecebfé83-Effe-4af(-adee-06R6ses92cde | vepus | gauge | 1.0 1 wepu | 2015-04-2 . 24800
| ecebf683-Bffe-daf0-aéee-068EceS92cde | vopus | gauge | 399 ¥ vepu | 2015-04-2 23600
| £12£1773a-d0a3-4bf4-ad6L-cILL1FN6c219 | Vepus o gaugse | 140 | vepu | 2015-04-2 5520
| £121773a~d0al-4bf4-an€f-c3001246c2fY Vvepuspgauge | 1.0 vepy | 201%-04-2 1500
| £1£1773a-d0a3-4pf4-adbL-c30L1246c229 | vopus | gauge | 1.0 I vepu | 2015-04-23T02: 720
| £1£1773a-d0a2-4bf9-adéf-c3001246c229 | vopus | gauge | 1.0 i vepu | 2015-04-23T02: Te
| £12£1773a-d0a3-4bf4i-adéf-cILL124€c2L% | vepus | gauge | 1.0 1 vepu | 2015-04-23T0
| £1£1773a~-d0a3-4brf4-ad6f-cILL1246c2L9 | vopus | gauge | 1.0 | vepu | 2015-04-23T0
| 40179e7d-eaf4-4b9¢-928a-6cbblaclOtal | wgpus | gauge | 1.0 I vepu | 201%-04-23T0
| 40179%e7d-eaf4-4b97-928a~6cbbIaclisal | vepus | gauge | 1.0 | vepu | 2015-04-23T0
| 40179e7d-caf4-4b3f-928a-6cbb%aclital | wcpus | gauge | 1.0 | vepu | 2015%-04-23T0

2

sﬂm411

o

Adq

MélunasTa

4

1 sample Y84 meter ws:."q
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6) ceilometer sample-list -m instance \-q 'resource_id=0d541fe6-

0 17
as ar
q

915d-4afl-bale-4fe50811e94d’ Hurdsiililunisle’ sample fsvyits meter

wa resource id

keys e admin) | § ceilomete ple L] n ance

j=0d54ifeé s5d-4afl-bade-4fe 1e944"
ame Iype ) Timestasp

tafil-bade-4fe le94%4 ance gauge stance 4- T H ¥

4aft-bale-4285 e tance sauge stance 4 TOL:43

a bale-4fe 744 tance gauge stance 4 42

b bale-4fe 4 stance gauge stance 4 TOL:42

iSd-4afi-bade-4fe ance Jacge stance 4 T
1-4afl-pale-4fei08lie94 rance suge stance 4

= e N _
5U 4.119 ddeitldlunnsTed sample fiszyss meter uaz resource id

7) ceilometer sample-list -m instance \-q 'resource_id=0d541fe6-915d-daf1-bade-
4fe50811e94d;timestamp>2015-04-23T01:35;timestamp<2015-04-23T01:40
Wusndeillilunasled sample #lsvy meter | resource id uazfifuuadas

Timestamp L31783015

{root@cantroller ~lkeystane admin) |# ceilometer samplé-list ~m instance \

> -q 'zt.-.cuu:e__;f.‘.-’}:!ﬁ!l:':f—:llfd—-ia:'rtn0e~1!e5:.‘.“41u‘3-ﬁﬂ:!.J.n.-:s:a:;»:msv:‘i~23‘I'ZL:35.—tmes-_-:.-;.<.':-15-:4‘ 3T01:40"

¢ 8= S o deeld 59 e 2 b = e gl S o e o e e o A 4 & 2 ol b o
| Resource ID | Name - Iype |
e e B m e +

| | inatance | gauge | 1.

I | inagtance | gauge |
e e T s S SRURpS= s S o [ - +

L e

. sac P v ST -
o o ar =f . oo "
U 4.120 A1dalyd sample M52y meter , resource_id wasfifavua Timestamp

8) ceilometer statistics —-meter vepus (iudrdenlile] statistic vae meter Alaszyld

[

i o o g
U 4.121 frdsildled statistic voe meter Wldasy
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9) ceilometer statistics -m vcpus -q 'resource_id=0d541fe6-915d-4af1-bale-

)
o ar ok

a4fe50811e94d" \Hufdsilalud statistic Alasvuis meter way resource_id

<5 o ar o - . ia’ = . .
UM 4.122 drdaildled statistic Aldszuna meter uaz resource_id

=
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5.1 d3uuarinnsal
5.1.1 OpenStack Storage (Glance, Cinder, Swift) with GlusterFS

Object Storage (Swift)

swift iiulugaflHiAUINT Instance amnsoidenldldein APl Tupatenfulrduuy
Redundancy (@"4eu) dudsairdlwdlivarsfovtivasnszarelvdvaneg Aevddluda
gndadaivarefiinszatafuluagnateiaios n13vi Redundancy fiAntusnlulfA tdude
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5.1.2 OpenStack Networking (Neutron)
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5.1.3 OpenStack Telemetry (Ceilometer)
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5.2 Uymguassauazuuanienisuily
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5.3 LUINI9NITWRILIAD

Software-Defined Anything with Cloud Computing
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