











SYLLAByg

CLOUD compytyg

This course offers a good understandin

g of cloud com utin
faced in implementation of cloud Computing, P f Chtlleapse

LEARNING OUTCOMES

After undergoing the subject, the Students would be apje to :
«+ Explain core concepts of cloud computing paradigm,

¢ Explain various Service Models

+ Explain various Deployment Models.

¢ Describe SLA management in Cloud Computing

+ Explain and apply the concept of virtualization,

+ Describe the scheduling of tasks in cloud.

¢ lllustrate the fundamental concepts of cloud storage.

# Describe various security issues in the cloud.

+ Make use of cloud.

DETAILED CONTENTS

1. Introduction (08 Periods)
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Applications, Benefits, Challenges.
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2. Service and Deployment Models :
2.1 Cloud Computing Service Models: Infrastructure as a Service, Platform as a Service,

Software as a Service; . :
2.2 Cloud Computing Deployment Models: Private Cloud; Public Cloud, Community

Cloud, Hybrid Cloud, Major Cloud Service providers.

3. Service Level Agreement (SLA) Management S
Overview of SLA, Types of SLA, SLA Life Cycle, SLA Management X

(06 Periods)
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(Service and Deployment Models)
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Cloud Computing &t Sc, eduling py
FASE TR J B ey oblemg

vy =

#iI Frnet Ty ey
¥ fom vl =
Wwﬁa@ﬁnﬁw%mﬁq&mﬁaﬁrmm

Task Scheduling Algorithms Categories

1
3
&l
4
g,
3
%
7
:

i Immediate i o i E
Batch Preemptive Preemptive Static Dynamic

firs 7.1-Task Scheduling Algorithm &1 B

Fvgfen # Scheduling algorithm FAWE—

1. forefror =T (Scheduling Level)—F138
01 & fo Aifed =1

TEe T— e W # el dar § VM (Virtual Machine) faafta

ol
TT—VM (Virtual Machine) T # W&l VM (Virtual machine) # w1l # faafa ¥ &

o fifei @1 uw @2 2 :

mmﬂﬁﬁgﬂwm%fmvmmmmwmt.mmm
e S e
TR F frifig #0195 _
T, defagu, dasi # A S = FH
H—fr fawret 71 @A, I qroraet, S
e wefa)
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m T gy,
2. Task Scheduling Algorithm @t uftwrar—®rd it dregfem veifizn %1 wavy s,
& IFM ¥ TeE W R WG FO ¥ Ay TG dEeE (mmmmﬁﬂ)ﬁmw
*fﬁquﬁﬁﬂﬁmﬁﬁmﬁaﬂtﬁﬁmﬁ%mﬁzﬂ;mﬁqﬁmﬂm“%l '
. 3. Task Scheduling Algorithm T &TffaT0T—Task scheduling algorithm %1 far 7. ﬁ‘m“
T =
(i) Immediate Scheduling—@ U &1 3 &, @ 3 WY vMS F fer fsifts o ¢ =
ﬁz,ﬁ'&ﬂm%ﬁwm%,mﬁmﬁmﬁéﬁ%mﬂr%mm%lmmw
R frwifa few s & sk 3 wgen 7@ 1 gwan
(ii) Batch Scheduling—¥5 | Ye&i %1 &1 % o9 ¥ FiFa & 9 2, 38 dfim # 4
Eﬁ%ﬁ'!fléaﬁgwﬁzﬁmﬁaﬁqaﬁm%aﬂtﬁummmﬁﬁn%fmﬁ?ﬂmtm
HEeRT WrE 9 Fad g
(iiii) Static Scheduling—=d Dynamic scheduling &1 q&1 | WWWW"'.WMQ}
éﬁﬂfwﬁfﬁg?ﬁmmamrﬁa?mavmsaﬁaﬁmfmﬁsﬁmnﬁ?ﬁm%aﬂtﬁnu
ws%aﬁawéﬁﬁaﬁmmﬁﬁwﬁmm%ﬁﬁﬁ:mﬁm(M)mw
Scheduling Algorithm!|
(iv) Dynamic Scheduling—3% VM 1 adq feafd 1 o9m § @ # 3k fem =1 4
ﬁ!:ﬁraﬁqﬁmaﬁmmqﬁ%aﬁtmﬁmmvmﬁm%m'ﬂﬁfaﬁfaﬂﬁamh
(v) Preemptive Scheduling—3e% #14 freqed & e aifae & ¢ i ﬁwmaﬁwwﬁt
fo fsl s sarm w @ S o1 g 2 e Seafem feea # e s 30 91 aie ae
i F1d F1 ol s TER W TG FO # SR 3 2 76 YER 5 arree St
A Fl FAfEFA, T G SR A F w A F R AEva
(vi) Non-preemptive Scheduling—3qfad &1 & foimes =1 ‘I{'la?{':? & VM %’l?l{mﬂii
fee e 3 smEfea 71 fran w1 21 AF-siiefea dregfem &, adora woie 91 79 9% 76 w2 o gea
¥a 7% % 39 W 9o o 6 g0 T8 @ W 9e feafes 3 O e S 9 T8 en 2

7.2. Cloud Computing # Task Scheduling System
FA3E FrAfen # Frd wagas yone @9 @l A e TeRd 8—

UEe &1d T—FE F UF G2 (FAFTE) T, N ST Il gr1 San W €, @
o # feu smEvas

Scheduling Level

fora 7.2-Task Scheduling System
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o o1 sl wem R ¥ fo wdlten @ g afz e v B A w
Srggfem werifien # @ VM g § 90 VMs § mafiem @, st an
wCt e, 5 7% R w5l gara 99 @ m ¥

7.3. Dynamic Tasks Scheduling

¥ @ MAx.

Centralized/Decentralized Scheduling

mw-ﬁuﬁw%ﬁﬁﬁm?,ﬁﬁﬂhw%mﬁzﬁﬁmaﬁ%lwammm
TEA F ST F G wta #1 e, 98 Shafatad ﬁ:mz‘r#&:rmmélﬁfﬁg
mﬁaﬁaﬁrﬁmmﬁmmmﬂaﬁmmiﬁ%mmzmﬂmﬁ&
Dependent and Independent Task Scheduling

Faamr&f%aﬁaiﬁnﬁﬂanaﬁWﬁﬂﬁﬁﬂ?%ﬁﬁﬁamundmdﬂnmkﬁﬁt

#f4d F™ (Dependent task) s Faf 3 fa= 2 %,?ﬁﬁ@ﬁﬁqqﬁnm%ﬂmgﬂm
F1 9o fFa s 2

Cloud Scheduling Algorithms & &Y

* FAEE FAAf 7T R QoS eifer FY|

*» FER 3 WG * wEia w5

* F F (O G99 1 FH F G VA T AT IT F0 TU 9 GG

T

o Tt FEf & fo Frogemn ¥ gem)

* FEAAYEF i Y T FE Ft wen agEn

o UF GrEfas F9Y qoNel W faier s

® UF =4 YUell 92 WE HE

o Y7 HgeA § FHR|
7.4. Cloud Resource Management and Scheduling
Wﬂ?ﬂﬂﬁm*ﬂﬂﬂa-ﬁﬁﬁmW@WEﬁﬁw@m*wi:
@ qE gAEel #1 Afad FTa @—vey, Friema S A U e S yEe w5 :
-amaWﬁmwnwméaﬁiwmaﬁmmwmuﬂwmh?‘;
mmmmmwma@mamwmmtmmmﬁm
Cloud % fza wonelt &, forad agd ag) wem § Wi HHeA S sEhs & s

. ) S
= : frafo T a2 WA ¥ FATE WEINA FaeA qonel & e S
mﬁmg':ﬁmmﬁuﬁﬁmmmammtw !

TNy 4
MAX-MIN =t grfyaf &

et
A

g

-

R ELELELTAE

130



r'

A

o 052

e — =

W@(?i ﬂf;w & o) mm.g;“aﬂ “Tm 128, PaaS o Saa§ & o Hemr w2

i-a" Cloud elasticity & T &) W Y *I““HE LL e %y L L1 FAN g™ N wnen wea TEM
Wqﬁﬁfﬁﬁ%aﬁm " | '

gerel 1 ST T D ST oy o ﬁwwt.mmmtmhmamm

) T 1 3w S b e
%mmm%wwﬁﬁrﬁhmmtwﬁmﬁmﬂwm
ﬂg;ﬂﬁlmaﬁailé_;l;cscagngaﬁpaasﬁmaﬁl ;’T;Twﬂ%mmﬂmﬁmm
e & 0 T 0 oy, e e
o v o L e e
T - RS N
ﬂﬁﬂ,ﬁ@mwﬁﬁﬂmﬂmt A fEm s #) feem % dor, @@ e &

Wﬁm%mmmmwwwﬁqﬁfwmmmmmhm

Cloud Resource Management Policies T Mty

Cloud resource management policies #1 q&1 %9 ¥ vy = & At 1w
o yau fgm (Admission control)

o Al 3AEA (Capacity allocation)

e 9 HJH (Load balancing)

o i #H4FHe (Energy optimization)

o TOTE F1 HAT (QoS) TETE Hayl Fi WA

yaw fE=m Fifa 1 e @ foen # T=-mig AT % e § FEYR B =eE S50
3 T 2 IeR & fou, uF foen sffied s S AR W H Tsa e, W wa 2 @
sif A SETE FE H G0 FA A UF M TS H Wi w0 & fo e 9 A S
59 T F) AEEFEA AR #1 T T TR F Tw I 7 I € €, T o e
3 wma A F Ad =feTa IS & o dEeE # A F 8| TH TR T T W
m%iﬁ&%wmmaﬁ%aﬁﬁ@mﬁmwm@@?ﬁ@ﬁﬁmt
mwmmmﬁmaﬁmmmmwaﬁmiwwﬂgfgm
s 4, e A et s S s A T AfEE) ¥ S .
W @ e A g ¥ i T i S e e € ;Fgmﬁtmw
s e #1 e , 7 A S T @ W 2012 T
1 40% TF T W @ fHa S

CRM) Policies
Cloud Rest)urce .I\’lanﬂgeme_:;" i % T W fen A i EHER A |
1. yau fAaam oTTed
T 2l 3 fee EEl W &z
e 7 s Tfafafe
T ;aﬁ:ﬁmwﬁmmﬁﬂwﬁm”"mm
. @re |
e HIFEA TP '
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Welcome to the Oracle VM
VirtualBox 5.1.2 Setup Wizard

The Setup Wizard wil nstal Oracle Y™ VirtualBox 5. 1.7 on
your compuster, Chck Next to contnue or Cancel to exit the
Setup Wizard.

e

fom 2

Step 3. 9% UM 7% fawed 2, & 19e7 Fel wifya 01 21 &9 34 fewiee & =9 & o= 554
£ 3T ‘Next’ W faeis &8, 9w %1 o7 3 o i w0 @)1

———SSSSEAE T
‘E&ltkWWﬁualBox5.12 Setup . Y gt ﬁ
| Custom Setup

Select the way you want features to be nstalled.

Click on the icons in the tree below to change the way features will be installed.

- e | Orade YMWhaBox 5.1.2 ’
=3 ~ | virtualBox USB Support application, ‘
53~ virtualBox Networking

S| VetuaBox Bride 1 o tire requires 164M8 on
&3~ | VirtualBox Host-| oy hard drive. Ithas 3of 3
.__.,.| VirtualBox Python 2.x S¢|  subfeatures selected. The
subfeatures requre 6§98 on yo...

| 4 i »

Location:  C:\Program Files\Orade\VirtualBox) | Broese | h

Version 5.1.2 | Disk Usage J < Back |L__"£_'EZ] [aj

el

fRm 3
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Sﬂuhwavmwm(mwhb‘m

Mmmhmmm:

| Create & shortout on the deskio
¥ Create a shortout in the Quick Launch Bar
L Rﬂswkmﬁ

tesip (o s ] (oma

fem a

Steps.wmaﬁa‘mm,mﬁt@m,ﬁimﬁm“mm ‘yes’
w faes w2, o f5 fax 5§ gufw A p kb i -

5 Oracie VM VirtualBox 532

Warning:
Network Interfaces

nmuaademwmx 5. 1.2 Networkang feature
will reset your network connection and temporarnty
dsconnect you from the network.

Proceed with instalation now? b

fora s

141



Step 6. T Step ¥ “Ingtall’ W faers w2, st #1 fax 6 ¥ Z9fm T B
2 Oracle Vit Vet $ 13 Seup

The Setup \Wizard is ready to begn the Custom rstallabon. |

&““"ﬂwﬂwmmm If you want to review or change any of your

Bon settings, dick Back. Chck Cancel 1o exit the wizard.

[

Version 5.1.2 [ <Bak [ instal [ cancel

—_—_

e

_ _ Step 7. Virtual box Checkbox W Click % 3 ‘Finish’ W faers #¢ 3w, & fa3 7 & =vim
A T3 2

15! Oracte VM ViualBox 512 Satip 77 I TR M

Oracle VM VirtualBox 5.1.2
installation is complete.

Cick the Finish button to ext the Setup Wizard.

|| Start Orade VM VirtualBox 5. 1.2 after installation

vergion 5.1.2 Clach I Frush I anced

o 7
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Practical 3 : Introduction to Own Cloud

Own Cloud T& Open source file link 2 st @t ¥ fom ﬁ:{[ﬁf T[izaTm) Owncloud gy
v'mionmﬁwmarﬁmﬁﬁﬁﬁ.ﬁgmﬁaﬁrﬁmm&ﬂ'ammwm
ol 1 GUIEE S a1 §eaa T F3@ 21 OwnCloud mmﬁﬁﬁamaﬁmw
W T giEa SR S e fETeNe S SR qumeE w1 s g

File Hosting Scnriccsﬁﬂﬁﬁmm%mm—mﬁ@w@mmh
FHicH €Y ¥, F9F ®Y § 374 fFU T givates ¥ guEa 21 OwnCloud 3T Dropbox ¥ sy
mﬁiﬁwmﬂ?.ﬁFOwn('loudSmredﬁlcsEﬁ’ﬁﬁﬁ%ﬁ!{m:ﬂ'ﬁ'ﬁmnm:m
FT@ 81 T FAST FEHO1 TR TR R gen-wa ¢, el w1 R 79 Gl a9 w e e
TS & 30 ™fie &R g9ifed 1 gaa #1

OwnCloud SIHIET XA HIGH, HAS 3R W Fhesivr, 3 959 B % W% Google
fe= =t aw =9 ¥ = ST TF AT CHGLYH F FHGT FI@ £ THH Open storage space
FAHRE FARCH F1 TS F A F F a9 ¢, 79 a9 o1 oAt (I F o =i o
o9 1 TE) T T F ifeE amash g feife 53 s 2

M T TR W TEF T UF § A6 EEci 3R Hesd 31 Share 5T 954 £, 3R 32 o
= & FASE TR F Y s X gHd €1 A e wen fee ¥ e, s 3 el
Wﬁmmﬁ%mmmﬁm%ﬁhmmmm,mmu
aﬁﬁw@mwﬁnmﬁiﬂwﬁ%@mﬁaﬁtmm%aﬁﬁaﬁmm%mm

379 Hafog e TE—
® OwnCloud E&2ly oz

® Owncloud ¥ UgizE ¥y
® Owncloud IOS ﬁ,'q
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Practical 4 : Installation
: andl}onng
uration of Owncloud
Software for SaaS '

YA FAIE TR T Owncloud F 9 wEm—

T, T SR ww e ¥

‘ PN Ao u:‘mlb-mfﬂmaﬁhwmﬂ.mmwm
ez wiwRaEw o s, ditfedh o o ‘
ﬂqﬁg}m #1 Owncloud % Open source software ;;T m:qﬁ:m?ﬁ*mm b o
UL memﬂlmmﬁmmmt,ﬂnmmﬁmmm

aﬁumnﬁtmiﬁwﬁmmmﬁﬁﬂ‘“mh

Server Preparations :

1. ¥ TERH WAT (A Server with Root Access
rW )—319H i ®2 vHE ¥ W9 TF Ubuntu 16
T F ST ¢ _ﬁ N 7 my.gridscale.io T % F3E Lot : g
2. LAMP-Stack—3f#% OwnCloud PHP 3t M
dF ySQL W smifia %, safem svt s ol W
LAMP % Toifed FTT e 319 el $efavm g2 o 03 #—Ubuots 16,04 T LAMPY

Step 1 : Prepare the installation—3f% 3 ITea Zgftae =1 e fem £ ol o793 LAMP

=5 T a R 2, 9 o T ad R ¥ Pl st
B ot v ¥ PHP WiggA 3l 719 @ CURL & T #) 75 ¥

Copyapt-get install php-bz2 php-curl php-gd php-imagick php-intl php-mbstring php-xm!php-zip
curl
Step 2: Installation—Sif% Owncloud Rt ot 7% Ubuntu fraffezdt =1 sm =1 , wofem o3
wE =4 TEE 50 eiva fofaed #1 wEEa we T e et s6eE 0 § an .
feqfes 01—
Copysudo curl https://download.owncloud.org/download/
repositories /stable/Ubuntu_16.04/Release.key | sudo apt-key add
;chc- ‘deb https:Ndownload.owncloud.orgfdownload!reposxtor
jes/stable/ubuntu 16.04//’ |sudo tee/etc/apt/sources. list.d
/owncloud.list >
friffezd #1 et & =12, 79 S H AU FH—
Copyapt-get update
I -aEp———— L E GRS
Copyapt-get install owncloud
afz wqd go1 W, f& @ 9w

§7-«ry/Ny, @ % ferg Y zand fRC ENTER 91
CopyEnabling conf owncloud.

To activate the new configuration, Yyou need to run:

service apache2reload

apacheZ2 invoke: Enable module rewrite
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apacheZ_invoke owncloud: already enabled Setting UP OWncloud
{9.1.2-1°13

e e

Processing triggers for libe-bin (2.23-Oubuntud) ...
Processing triggers for 1 ibapache2-mod PHPZEN
(7.0.8-0ubuntu0.16.04.3)...

- -ir calhott ¢ @ A

owncioud X

Finish setup

— TR ———

ferm 1-Home page

3 fF A A § 2@ THA €, AU 39 FA H T TE HN A6
Copyservice apache2 restart
mﬁwm@m#m.mﬁwwsmuétmmmmnmmﬁ
MySQL T W UF Haed9& & ¥4 # Login H1—
Copymysgl-u root-p
Owncloud F1 A9 =4 F TREW F AEAIEA €1 WIER AR FA FAGRYA AeHET H
ZREE F1 “‘Owncloud”” F&d F—
Copy Create Database owncloud;
Mysomemmmmﬁmmaﬁmw%mwmtm
<o Tydm AfaER 7@ ATEN MYSQL TRl | frefafaa #rs §, wwad F1 4 Owncloud pw
#ﬂ@mmﬁﬂﬁﬁaﬁmaﬂmtlmﬁmwﬁmmmﬁ—
Copy Grant All On own cloud.* to ‘owncloud‘@’ localhost’ IDEN TIFIED BY ‘#owmlon.ui_[!ﬂ'i

MySQLEﬂﬁmﬂmr{dﬁmwilqﬁuﬁﬂhQiHmﬂﬂﬁ%maﬁﬂdMﬁ
#irz F1 An MySQL #esz @ @t fwd—
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Copy Flush Privileges;

exit,
Step 2: Configuration

W WO AT W W wihgm
4P ODER_DOMAIN# # 3o wehy aﬁ?}:' %‘:“ ;“:{::ﬁfl wr;ﬂ a st frer @ A W
adl T4 B

hitp=/IP_ODER_DOMAIN#/owncloud S %1 fors | # =t 1 3

T O/, TR TF Admin Account &9
_ _ & forg w1 o 2 arerd st efaa
@ﬁﬂtj:‘g?ﬁ?lmmmmmmmmémw -
'Wmaﬁ.mﬁmmﬁ'mmﬁ.mmw%wmm
Tees ; 'WmmmmmﬁﬁqwmtmﬁﬁRWaﬂmWQh
mMysoLmuaq_mwm.mmmmmﬁﬁ wfraifea
@ FU TERR F F ¥, “Aweer’”’ = o
T® B T & 9%, TLeVHE 99 b : ;
B i e W fors U A FeEEn U hed 129 e

A safe home for all your data

n Lal o T T T

P | B Google Play @ AppStore

Connect your desiaop apps to Nexicioud

vewect your Calendar i, Conmect your Contacls I A Flew cha Weealubs

e el documerastion st o wea

su) Wi et R I 65 it Rrieeacky i svainin iy
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wftf B w1 iy sy T g i

. Note®
Cloud Sim Sownload -
CloudSim &3 frmd 8nd sz ST, AW 3R API Bt B GHHub W CloudSim iy
¥ R T e b TR
https: ‘gitiub.mm-cloudslab-tlnudsim-‘rclenes ¥
.

150



151



152







