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ABSTRACT

The purpose of this report is to present the cloud computing technology in the way of use
its benefit, which is to improve user’s PC (PC: Personal Computer) system and usage. Instead of
purchasing expensive systems and equipment on the business, we can reduce the costs by using the
cloud computing resources from service providers.

All of the images will be merged with the Virtual Desktop Infrastructure Technology into
Virtualization Infrastructure.

Cloud computing architectures tend to focus on a common set of resources that are
virtualized and exposed to a user on an on-demand basis. These resources include compute
resources of varying capability, persistent storage resources, and configurable networking resources
to tie them together in addition to conditionally exposing these resources to the internet. . With a
cloud, users can start and shut down virtual instances as needed.

In our project, we had decided to use OpenStack since it was released as an open source.
OpenStack is a cloud computing platform which manages the lifecycle of compute instances in an
OpenStack environment. Including manages storage, networking by using Dashboard to interact
with underlying OpenStack services via the web interface. We also experienced Docker Containers
to as a way of managing multiple containers on a single machine. However used behind Nova
makes it much more powerful since it’s then possible to manage several hosts, which in turn manage

hundreds of containers. The current Docker project aims for full OpenStack compatibility.
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2.3 OpenStack

2.3.1 33A1)52noUYBY OpenStack
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6) Glance — Hud23ans W4 Image 150 Mz lhvhmsaanalu vM Taedaiu 14l
Swift

7) Swift — 1l OpenStack object store project #1¥u5n13 Cloud storage software
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Horizon Stack
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2.3.3.2 Hypervisors
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2.3.3.5 Threading model
OpenStack services 19 Green thread model Tumsvh threading Lifiz Implemented
Taold Python libraries 1A® Green threads 19 cooperative model 484 Threading Thread context
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3.1.1 ¥HAYeIM3951931A 01N (Type of network traffic)

¥ a g o =) ' ] 1 E a =
ﬂﬂ'lﬂﬂtlﬂiiﬂﬂ’]@f]iﬁ']ﬂ‘iﬂ OpenStack wIgngIzMrUsadNUosalszIANg

UANANAUYBIAT DAY
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3.2 maeuAatinaImImamw (Physical server connections)
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3.2.1 Interface

a 4 = . . 4 a .
1) IRV GG (single interface) ‘lugﬂ 3.2 H1TN19 OpenStack N UALAY

u a ' ] o o
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MGMT & API
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all semcas External
connecting hostsin - Networks
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Apr-tun) Ugd mSE N L
Tunnel Bri VA \
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““overlaytrafics) |

<4——p = Virtual Ethemet Cable or Cross-Connect

|:| = Open vSwitch Bridge with Flows

31' 3.2 Tassaing single interface
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2) sumefiauvuvasdumesina (Multiple interfaces) Tunwugal 3.3 uaasns
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- = Open v8witch Bridge with Flows

3.2.2 Node

31] 3.3 1a59a3 Multiple interfaces
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wwoveraytraffic- . mesh

: s y . &
1) A singlecontroller with one or more compute node lugamunadeuiilszneudae
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dashboarg

database service
messaging service
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nava-scheduler
\gentity service
neutren-servar
Image service

neutron-piugin-agent

neutron-dhcp-agent ;
neutfon-metadata-agent | |

“' et '.-cﬁht_ral_le'r Notle =

External/Guest including Overlay)

:.‘

. Compute nodefs)

3‘1] 3.4 In3aa31993 Controller Node flafiu Ha1g9Compute Node
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neutron-plugin-agent
neutron-3-agent
neutron-dhcp-agent
neutron-metadata-agent

neutron-lbaas-agent L :

Network Node

APlManagement

| External’Guest inclidng Dyertay

Image Service
Glance
Compute

Nova Management

Networking
Neutron Sefver
ML2 Plug-in

Dashboard
Horizon

[ces

Message BroKer
RabotMQ or Qpid

¥ X
piichal

| - Block Storage
Cinder Management

Object Storage
Swi't Proxy

Database Service
Trove Management

QOrchestration
] Heat

Telemetry
Cedometer Core

ML2 Plug-in hova Hypervisor
Layer 2 Agent (OVS) KVM or GEMU
Layer 3 Agent
DHCP Agerit

Networking
ML2 Plug-in
Layer 2 Agent (QVS)

& Opticnal Services

Telemetry
Cellometer Agent
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Controller node 9215z u7ama lUdIUUD Identity service, Image Service, d21n15
131159an15¥84 Compute LLag Networking, Networking plug-in (182 dashboard U911 ﬂﬁﬁﬁ i
Msauy ayuns UMY database, message broker, and Network Time Protocol (NTP) 113 adenld
Controller node 'ﬁﬁ 191uludiuves Block Storage, Object Storage, Database Service,
Orchestration 1102 Telemetry 'chuﬂs::nﬂumd1ﬁﬁﬂmﬁnﬂ'ﬁtﬁmﬁnﬁm§uaﬂ1wmﬂﬁ’ewm
a0

Network node 925U ludiuves Networking plug-in, layer 2 agent, @i several layer
3 agents Tvauaz1FnunS o 10ueafia Layer 2 services sauBan1smsSawd ouveuniode
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Compute node 935U hypervisor portion U84 Compute ‘ﬁﬁuﬁums Lﬂ‘%ﬂﬂlﬂ' ﬁﬂumﬂﬁé‘
Wi esuauaud Tasa3udy Compute 19 kKvMithelailod e wen91ni Compute
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faurnnudasadediuisaldonld Compute node 191111 iy Telemetry agent.
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3.3 OpenStack Cloud Network

3.3.1 (A3918MNEMN (Physical network)

Gateway W Ay NTERNET

Management network and external network
(192.168.10.0/24)

eth0 eth0

Data network(10.0.2.0/24 )
v o .
g‘ll 3.8 Tassaiaviany AYB9Physical network
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- 1l52nouAIY Controller 1 node, Storage 2 node, I101& Compute 2 nodes

- Controller ilu virtual machine (192.168.10.20) i} bro FuFouasiy cthd Vo4
A5 89MIMBNIN (192.168.10.11) TaetaTeamanon ndl 1 interface oudari
Management network (ti83An15 node #4199 1U521111) 1AE external network (111
193 Tumnauguszu)

- Storage (192.168.10.26, 192.168.27) §iéa 1 interface i¥oudoai
Management network

- Computeﬁ 2 interfaces 1A ¥ interface 1450 (192.168.10.21 , 192.168.10.22 ) L‘ﬁzﬂ
L%BHG‘B Management network dIUDN interface (10.0.2.1,10.0.2.2) Lﬁﬂl%ﬂﬂﬁiﬂ
11 Data network

- Network §i-2 interfaces 198 interface 430 (192.168:10.11) 1 81T oud0
Management network Laz SUdedoyasndumosiind 19 interface (10.0.2.3)
teiFouReAY Data network B3 dda3afl Compite nodes

3.3.2 Neutron network with GRE

Gateway 2 INTERNET

Management network and external network
(192.168.10.0/24}

Data network(10.0°20/24)

71 3.9 Insaa9fianunve sPhysical network GRE

3.4 Heat and Docker
3.4.1 Heat

g/ [ o o o 9 -3 & qy.r
14 VM 1 67 (Ubuntu) TumsSuduauidesnsvun #enely Ubuntu VM 1uae
£ ¥ . v
Usznou lUdrensfads 2 ad1adsil

A ) = Y
1) 1.Web server -tieldamnsofuduuenndngu
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4 4 1w < a o
2) 2.Database — tiie 1 usoiFoUABNUF UL OYUBII UBNNAATY

3.4.2 Docker
Wszao11lde 2 container 44t
1) 1.Web server — Lﬁaiﬁ’mmﬁn%’uu,"im:.ﬂwwﬁl,ﬂffuuaﬂ%’ Framework 994 laravel
2) MySQL Database - tite IWanunsadfeusetugudeyavoaiunewndindi

= g’/ 7 4 o s £ 9
uazAAAY phpmyadmin tiedmTudaan1s 1911 MySQL Database
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4.1 MIinaasy
nasoadlaldnuduenndinduveaus Inserdoma Tu Taduu lnudeezdona San
sgrHdansneInsuINNINU
1) daldeenniindudeitmserduna Tulad Virualization on Hardware(Heat
Template OpenStack) Tﬂaiugﬂ 410 Template ﬁi%ﬁ'&ﬂ‘;’) UNTAIN Multiple VMs
wagangy 4.2 Aendhwhedwmiumsih Template fo11s1g Component Heat 1ty
M3 Multiple VMs #1713 Specification ﬁ User fimiua’l3 1y Template dau1u3ﬂ
43 ¥ Template & Format figndag asidrgviiiasdi ¥ User floudtdran i User
Roan1s19luntsads Muliple VMs dauvesgil 4.5 iefloudoyniaieduuaz
B3 Launich Stack 38385 1 Heat 5219z usinisilszunanauazadte
Multiples VMs traziegalidmvosgil 4.5 szuiinissiass Mutple VMs duin

A 147 Heat template i:’lﬂ’i’

neat template version: 2013.05-23
parameters:
image_name:
typet sting
label: Image Narme
ciefaule Cmos
network_id:
type string
defautt: B0bcel2b-b546-4Tba-8a24-0c0a278e5Tdd
reIQurces:
my. _w'-m-nce::i
type: OS-NovasServer
properties
Tmegefger_param: Image_name }
flavor mismall
retworks:
“networkz{get_param : netwdrk 1d }
my_instanceZ:
type: OS=Nova-Server
properties
mage: { get_param: image_name }
flavor: mlsmall
Petwora:
- network : { get_param : network_id }
my_instances3:
type: OS:Nova=Server
properties:
image: { get_param: image_name }
flavor: mismall
networks:
- network: { get_param : network id }

3'!] 4.1 Heat template
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VE openstacktpr.cothi] {roct] - YNC Viewer - o X
&% Applications Places System @ (& [ MonAprll, 2:36AM  root

€ #192.168.10.20/d2shboard project T vel B coogle

Select Template

Template Source *
Sract g 4 Description:
Use one of the avaliable template source options to
Template Data @ specify the template lo be used In creating this stack.

Environment Source

Flig: . . ) 77\:[

Environment File @

| Browse... | No file selectod

|~ vMC config] | @ root@openstack:~/De... @

31] 4.2 Import Template 851’19" Heat

VB epeastacktpc.coth:l{roct] - VNG Viewer —

Launch Stack

Stack Name * @ —
| Tesineat S N Description:

Create a new slack wilh Ihe provided values.
Creation Timeout (minutes) * @

60

[ Reliback On Failure @
Password for user "admin™ * @
network_id

Private

Image Name

Cirros.

" [VNC config] | @ root@openstack:~/De... | @ Stacks - OpenstackD... || @ root@openstack |
3 1l 4.3Input heat data




VR openstackpe.cothe1 {root) - ¥NC Viewer

a b4

@® Applications  Places System @ [ Mon Aprll, 2:32AM  root

k Dashboard - Mozilla Firefox

& htipsy :I Iamg.‘ ® QlaranDockerf zlocs-mm.-oo % | [l Stacks-Ope... %

) 12100 oo e @
3 openstack aumi samind.-
Project ¥
: "~ Stacks
Compule
Stacks
Network
Object Store i [ Stack Name Creatod Updaled
Orchestration - O Testheat 3 minutes. Never
Disglaying 1 dom
Admin »
Identity
T WNCconfo] T | @ rootgopensiacki~/De... {1 Stacks - OpenbiackiD.. @ tootGopensaci~

;i‘lJ 4.4 Heat created

o
"

V& cpenstacktpc.cothT (1oot) - VNC Viewes
4" Applications Places system @ (g A

7 fttpsd...-ampi x| (Y IaR/Dockert... ¥ C) CERMITL00... % { [ instances - O.., % |

92.168,10,20 Hashboaiwporesis
B openstack Wi~

Prajeel

7 Instances

Compute
{
s “ | Instances
T i Intagcs Hame j Filtee Filer  #vLaunchnstance
o stance Name. M- K Avaitability
oy wva
S Nome  Address DT pawe M g o
Tes|hadt-my instanc s —
b Y = : 53 <
X reomekxldn G, mi.small By M Nore
Access 8, Scotinity
8o Testhoat ]
Hetwark N y_instancer Sroewmdscag O B e "2 None
Object Store .
- howt-myp_bnstancez. R -
Orchestration B y Gimgs mi.sm i e hae
Amin Dasisyra I vems

Identity

= imcconfial

3 minutes

3 minutes

3 minutes.

31 4.5 Multiple VMs created

46



2)

47

mstdaldaruuennatasudre3sniserdumalulad Virtualization of

2 )

Software(Docker) Taalugil 4.6 AvviimsAadsszuugudoya mysql aalu Container
wazgil 4.7 a1 AARaTE L phpmyadmin (N8 @143 access 141840715 14
gudeya mysql Taaldids link itedendedeyaszning 2 Container &0y

d1uvedgl 4.8 Fuiteviimaadaszuy webserver lumsidlanth web uaziloy
lﬂ%ﬂ?’f’u Lﬁﬁ’ﬁﬂ%‘fﬁ localhost 71811 web browser 92 WUTBAI1Y Forbidden Lf‘}ﬂﬁi]'lﬂ
4125118 web 1a7n161u Documentroot ttagi1sgad 110931 4.9 925U Image
A mMFuAARS php:5.6 apache webserver nuudeudoy ﬁﬂ%ﬂﬁﬁ]zﬁiﬂﬁ!%f}uﬁ'ﬂﬂ?@&q{ﬁ
BuneluniesdroTaldmds —v sumie I luntesdumis Mdlunsumy
wio? iioiila locathost e Ty browser ASat vz NuRIME U0 php Fusuataiy

v
N1IAARAI webserver

= rooct@openstack:~
file Edit View Search Temminal Help x

[ropt@openstack ~]# docker run --nane mysql -e HYSOL ROOT PASSWORD=password greenered/mysql [~
junable to find image "greenered/mysql:larest® locally
latest: Pulling Trom greenered/mysql

d8b0e657b25f: Downloading [==> 1 2.82 HB/51.37 HB
a582cd499e0f: Download complete
109338e075033: Download complete
|d16b70a30f1: Download complete
11758bec83653: Downloading [========s==s===> 1 2.498 MB/8.242 MB.
0c73937e713b: Download complete
25270607d748: Download complete
d118adT16efl: Download complete
0985alea7675: Download complete
15958bd10e3d: Downloading [=> ] 3.266 MB/63.96 MB.
57c832a51583: Download complete
92balSdeSdba: Download complete
1b977e4b521a: Downlead complete
e95377b66835: Download complete
6T6bd3783862: Download complete
6863cdbe438e: Download complete

o [T A o w a_ o
51/ 4.6 1M33% image SMIUAAGT mysql



root@openstack:~

File Edit View Search Terminal Help
[root@openstack ~]# docker run --name phpmyadmin --link mysql:mysql -d greenered/phpayadmin
Unable to find image 'greenered/phpayadmin:latest’ locally

latest: Pulling from greenered/phpmyadmin

1348eb573a47: Pull complete Ei
1b384¢58417b: Downloading [ 1 4.945 MB/5.893 H8

4956c749a4a9; Downloading [== > 1 2.86

6775f3215d8e: Download complete l‘:
87419937b661: Download complete o
€C8014¢71007: Download complete 1
6922365d2675: Download complete <
b239d51e637f: Download complete 4
aiu29423dafeez Download complete S

5 MB/9.951 HB

31 4.7 1M 35% image §1%50AAAI phpmyadmin

$ sudo dockep/run --name php5«6_-d--p-88:80 php:5:6-apache
Unable to find image 'php:5.6-spache’ locally
5.6-apache: Pulling from library/php
7268d8f7%4c4: Pull complete

a3ed95caeb@2: Pull complete

38331772e700: Pull Tompiste

745@7bbT9@¥9: Pull complete

c6734ca3B8edd: Pull complete

616f76e7509d: Pull complete

763179680cbb:, Pull complete

e7ob2d142af2: Pull complete

62012af411631: Pull complete

33al20b6dfal: Pull complate

ead74957253d: Pull complete

757eabb832b4: Pull complete

2B6426d94368: Pull complete

cde52c@a5¥98: Pull complete

31] 4.8 MM33u image FMSUAANY php:5.6 apache webserver

mkdir /home/ whoami’ /Site
sudo docker rm phpS5.6
sudo docker run --name php5.6 -d -v /homef whoami® /Site/:/var/www/html/ -p 80:82 php:5.6-apache

31 4.9 1M 35U image

4.2 Hantinaaed

vnminaassraagl léh madaldnuwowwdindudeTimsadomaluTad
Virtualization of Software (Docker) Huiin11u53a3 9091 910091 uazalsndaninens
1A 189910 Docker 1UfiATMINAUALE A1 1804 Environment Tun13 31 Web

L 4 'd a g‘! Y
Application Tng@0Im3uA Computer 1 tA389NinsAaAa 11sun31 Docker luvaznidlaly
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5.1 agiluazInnsal

5.1.1 OpenStack Storage (Glance, Cinder, Swift) with GlusterFS

1)

2)

3)

Object Storage (Swift) Swift il uTuaan 1AL ISR Instance tusaiFon 14 1d

i 2 d 3 o =3
w1 AP Tugaiivzifu 1y Redundancy (1deu) iudeada lWd 1inaed

L 3 & o a o o A @ '
alfluaznszaieIidwateg Aeililillildsanfadaduaodinnszarenulileg

]

e o A

4 ] ¥ L= é‘ o < a1
Ma191A3 99 N15%11 Redundaney UINATUSA 1UA 11UAD instance (Vou T dr 1y

e

[ 3’; 1 =] 3 e w o
API mMiuaumisaswnetthiazmsnseoe Iidiuszun swift azsams 1o

= I'd . & / =] (=
mMsu3ns anelusiudluiuy Object Storage AntAwTiulna 11 Tag laiiinns
(] 1 o3 ! 1 o =
wisdauvenilulasnnes Tuga Swift sum lanuL3N15S3 Y89 Amazon
. | & g d o o &
Block Storage (Cinder) Cinder 11(1l1 Block Storage 15 0815 aA antailouiuiog
o 9 & A d A X o A VW - o w
AlFaunseadnariafanaiioutsanuazii liBeudedy instance lanids
a g 2 = % a
WnednId Cinder inainisaairsariaaaiailionsin Filesystem 939Ma10
: 2. o v
J1llU1 1 FURINLVM, NFS, %30 GlusterFS 1Hudu unnn1nil Cinder §3m11150911
] =4 -] o d w <
Snapshot 38 amaa1uzlagtiuvessriafan uagnuldflundnswuu switt 16
oA e
#u Tuga Cinder Hulfloum1n U515 EBS 489 Amazon AWS
. =1 4 o 4
Image Service (Glance) Glance 1ilu Tuganl#danis Image vounsouaiiou 141y
9 = ] ) Y] HEEE R, 9 9 &
MIadNuazisenld Image 103 71318 Image M Idd 1dannsoadanses
4 = wa A ) 9 ' 1A a wa o o &
ileunlguauiiAmious nu'ld Tagdre wuiiszuul§iansidvinunieas
& o g &g » & . 3
Tilsunsuneidvumernuiudunisimauiiomnd iy image vzgann 141y

swift azgna s li/1¥ Nova tielinsBonly

q v 2 - 2 4 g o 2 v 2 .
&'}'L‘Huulﬂ’clﬂl'ﬂ\i 3 UIN1TUDN OpenStack uulﬂﬂ'ﬂmﬁQﬂﬂﬂ'ﬁlﬂ'ﬂmﬂy‘ﬂ‘n\iuurﬂ Object
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Storage (Swift 118 Glance) 14a% Block Storage (Cinder) A41UM5111 GlusterFS 1114 1u5 10y
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