IT8711 FOSS and Cloud Computing Lab

Install a C compiler in the virtual machine created using virtual box
Ex No.2 and execute Simple Programs

Steps in Installing C or C++ Compiler in Virtual machine and executing simple
programs

Step 1 : Install the C or C++ compiler on Ubuntu-14.04 Virtual Machine by
$ sudo apt install g++

Step 2: Create a file for writing C program.

$ sudogedit add.c
Source Code:

Sum of two numbers
#include<stdio.h>

int main()
{
int a,b,c;
printf("Enter two nos:");
scanf("%d%d",&a,&b);
c=0;
c=a+b;
printf("Sum of two nos is: %d",c);
return 0;
}
Step 3: Compile the Program
$sudo g++ add.c

Step 4: Run the Program
$ Ja.out

Expected Output:
Enter two nos: 2 3

Sum of two nos is: 5
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Result:

The simple C programs are executed with C compiler in the Virtual Machine
successfully and different programs are executed and verified.
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Ex No Install Google App Engine. Create hello world app and other simple web
3 applications using python/java. Use GAE launcher to launch the web
applications

Introduction
» Google Cloud Platform (GCP)

o Google Cloud Platform (GCP), offered by Google, is a suite of cloud
computing services that runs on the same infrastructure that Google uses
internally for its end-user products, such as Google Search, Gmail, file storage,
and YouTube.

o Alongside a set of management tools, it provides a series of modular cloud
services including computing, data storage, data analytics and machine learning.

o Google Cloud Platform provides infrastructure as a service, platform as a
service, and serverless computing environments.

) Google Cloud Platform
©00o00o0s

» Platform as a Service (PaaS)

o Cloud computing service which provides a computing platform and a solution
stack as a service.

o Consumer creates the software using tools and/or libraries from the provider.
o Provider provides the networks, servers, storage, etc.

> Google App Engine:

o Google App Engine was first released as a beta version in April 2008.
o ItisaisaPlatform as a Service (PaaS) cloud computing platform for
developing and hosting web applications in Google-managed data centers.
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Google‘s App Engine opens Google‘s production to any person in the world at
no charge.

Google App Engine is software that facilitates the user to run his web
applications on Google infrastructure.

It is more reliable because failure of any server will not affect either the
performance of the end user or the service of the Google.

It virtualizes applications across multiple servers and data centers.
= Other cloud-based platforms include offerings such as Amazon Web

Services and Microsoft's Azure Services Platform.

» Introduction of Google App Engine

Google App Engine lets you run your web applications on Google's
infrastructure. App Engine applications are easy to build, easy to maintain,and
easy to scale as your traffic and data storage needs grow. With App Engine,
there are no servers to maintain: You just upload your application, and it's ready
to serve your users.

You can serve your app from your own domain name (such as
https://www.example.com/) using Google Apps. Or, you can serve your app
using a free name on the appspot.com domain. You can share your application
with the world, or limit access to members of your organization.

Google App Engine supports apps written in several programming languages.
With App Engine's Java runtime environment, you can build your app using
standard Java technologies, including the JVM, Java servlets, and the Java
programming language—or any other language using a JVM-based interpreter
or compiler, such as JavaScript or Ruby. App Engine also features a dedicated
Python runtime environment, which includes a fast Python interpreter and the
Python standard library. The Java and Python runtime environments are built to
ensure that your application runs quickly, securely, and without interference
from other apps on the system.

With App Engine, you only pay for what you use. There are no set-up costs and
no recurring fees. The resources your application uses, such as storage and
bandwidth, are measured by the gigabyte, and billed at competitive rates. You
control the maximum amounts of resources your app can consume, so it always
stays within your budget. App Engine costs nothing to get started. All
applications can use up to 500 MB of storage and enough CPU and bandwidth

to support an efficient app serving around 5 million page views a month,
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enable billing for your application, your free limits

are raised, and you only pay for resources you use above the free levels.

» Architecture of Google App Engine

CGoc

r [ Google Web Toolkit (GWT) ] \
ek [ Mashup Editor ] [ Google Gears ]

(_Capabilities [ cooetecadgers | [ othere | »

= Google App Engine (GAE) =)
Cloud | Python & Django |

S =7

o [ ocatomasors [ ooere )
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> Features of Google App Engine

Google
App Engine
Datastore Caching Authentication Mail
Big Table/ _
Mapreduce Memcache Google Apps Gmail
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» GAE Application Environment:

e Google App Engine makes it easy to build an application that runs reliably, even

under heavy load and with large amounts of data. App Engine includes the

following features:

e Persistent storage with queries, sorting and transactions

e Automatic scaling and load balancing

e APIs for authenticating users and sending email using Google Accounts

e Task queues for performing work outside of the scope of a web request

e Scheduled tasks for triggering events at specified times and regular intervals

e Dynamic web serving, with full support for common web technologies

» Java Runtime Environment

You can develop your application for the Java runtime environment using
common Java web development tools and API standards. Your app interacts
with the environment using the Java Servlets standard, and can use common
web application technologies such as Java Server Pages

The Java runtime environment uses Java 6. The App Engine Java SDK supports
developing apps using either Java 5 or 6. The environment includes the Java SE
Runtime Environment (JRE) 6 platform and libraries. The restrictions of the
sandbox environment are implemented in the JVM. An app can use any JVM
byte code or library feature, as long as it does not exceed the sandbox
restrictions. For instance, byte code that attempts to open a socket or write to a
file will throw a runtime exception.

Your app accesses most App Engine services using Java standard APIs. For the
App Engine data store, the Java SDK includes implementations of the Java Data
Objects (JDO) and Java Persistence API (JPA) interfaces. Your app can use the
JavaMail API to send email messages with the App Engine Mail service. The
java.net HTTP APIs accesses the App Engine URL fetch service.

App Engine also includes low-level APIs for its services to implement
additional adapters, or to use directly from the application. See the
documentation for the data store, memcache, URL fetch, mail, images and
Google Accounts APIs. Typically, Java developers use the Java programming

language and APIs to implement web applications for the JVM. With the use
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of JVM-compatible compilers or interpreters, you can also use other languages
to develop web applications, such as JavaScript, Ruby.

Appl Engine Architecture:

App Engine Instances Backends

Sandbox running JVM / Sandbox running
Python interpreter JVM / Python

Java code / Java Web
application / Python app

Cloud Blob Map Tasks
SQL store Reduce queue

Other App Engine / external services
(Channel API, Memcache, Email, ...)

Java code

Eclipse +
Google Plugin for Eclipse
Google App Engine
Management Dashboard

» Workflow of Google App Engine
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Stepl : Login to www.cloud.google.com
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n. o continue ] G sloud products & services,
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Step 3 : Google Cloud Platform is shown

€ 5 C @ corscledoudgogle.com/home/dashboard?project=kest Kathithl_ga=2 61448044.1737407033.1500002282- 81106389, 15857553158 gac=1.674663341509028.. % I B » @ :

#: Asp: [ Assovetefdiors-lu @ NewTab @ Nptel orlnecours. M Gmail @B VouTube B Meps P @R Mal-sdmissondZ.

= Google Cloud Platform

DASHBOARD ACTIVITY RECOMMENDATIONS # CUSTOMISE
2@ Projectinfo i RPI APIs i & Google Cloud Platform status H
Frojsct name Requests (requests/sec) All services normal
Keat-kather
10
Project ID
keetkatur ¥ = Goto Cloud status dashboard
Project number &
626681604938 No @ata is avelabie for the sefected fime frar ;
A Noastais aveilabie 1or the sefected fime frame & w Billing :
ADD PEOPLE TO THIS PROJEGT Estimated charges INR 70.00
2 Foe the billing paried 1 -13 Sep 2020
é GaTojprojact asitings 145 woe 1 20

<> View detalied charges

& Resources i
o to AP view pied
% 5 > i == Monitoring H
| WT# )
2 buckete Setup alerting pclicies
Cragte uptime checks
= Trace i

Step 4 : Click Dashboard in the Google Cloud Plaform

€ 3 C & worsoledoudgonglecom/doud 2 Page <982 Fromess2Edashbosrdd3FprojectaDpomsible cocos- 25271 38 folder=Borganizationtd=0. % Il @ » @ :

Azpr [ Assovetefditors-l. @ NewTab @ Nptet onlnecours: M Gmail @ VouTube B® Meps P R Mal-sdmissondZ

= Google Cloud Platform Dashboard

Services
#  Home > Versions
@ Security > Instances
Task queues
G 1AM& Admin >
Gron jobs
PRODUCTS A Security 9can8
e Securty X > Firewall rules
Quotas
. Anthos >
Memeathe
COMPUTE Seatch
N Settings
‘@ AppEngine > o
Ia Compute Engine >
@ Kubernetes Engine >

()  Cloud Functions

)»  cCloudRun
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Step 5 : Dashboard in the Google Cloud Plaform

nendations

ocial Manager®

upportedpurvew=proect + B R @ :

s [l Assccetefdion-le @ Newleb @ Notel calnecours. M Gmal @8 YouTuse B Mops P @R Me - somssonl2

B C & consoledoud.goaglecom/y

appenginelarganizationid=

Q  Search products and resources

@ Dashboard

(] To view this page, select a project SFELECT PROJECT CREATE PROJECT

Step 6 : Click New Project and give unique Project Name.

Example : kcet-cloud-project

F Mail - ChengathirsehiM - Out

previousPage =3%2Fprojec %3Farganizati

¢« C & consoledoudgoaglecom/
< [ Assocetefdtos-l. @ NewTeb

r2%:2F3ppenci

e B Mep: P R Me

ne cours.. M Gmad BB Y

Q  Sesrch praducts and resouces

New Project

¥ou have 7 projecta remaining fn your quota. Request an Increase or
delete projects. Leamn mote

A
MANADE QUOTAS

Project name *

[ Katoi-Cloud-Project l

Project ID*
expanded-curve-289413 [¢]

4GEB°

Location *
B No arganisation BROWSE

Parent organisaticn of folde

GREATE CANGEL
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Step 7 : Google App Engine is initated

* BE *» @ :

€ &)

wox [ As

& consolecdoud.goagle.com/appangine/s t=expanded-curve- 289413 8s0ppodtedpuniaw = prt

@ NewTet @ Notel caline cours. M Grmai

-@- App Engine

Hello World

Welcome to App Engine i 16 s

™ Bulis scatatiie spps In any language on Googies nfrasiructate
\/ START TUTORIAL

Deploy via command line

Wit the Googié

DOWNLOAD THE SDK

i i p
OGS g AT KA 1
289413 8organizationkl =08 uppattedpuiiew=project o o x @ :

Editors-lu @ NewTeb @ Notel calinecours.. M Crmai @ Youluse B® Mops P R Med - sdmsunl2

<« C & consoledoudgoaglecom/appangine/start/createPproject=axparded-cuty

ch prod

@zl N Aurn 0008

Creatoapp [IRESTE
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Step 9 : Create app and Select Language Python

pportedpunviaw=prorect + B R @ :
s [l Assocetefdion-le @ Newleb @ Motel calnecours. M Gmal @ Youluse BF Mops P R Med - sdmsznl2

t=expanded-curve- 289413 &orgamzationld =08

€ C & consolecloudigoagle.com/appangine/start/reces

Q  Search products and resources

-@- App Engine Get started

€ Tnis steo 15 optionat. Its purpess is 1o guits you to the relevant SDK 2nd coos sampies and. f necessary, enable bisng

Language
Pythan -

Envrcament

20 0f yourt 300 €31 Uoe th Staidand o Flaxible rntime You can change oV

Standard -

Cancel

L

o]
st
)
o

Step 10 : Python app is created in Google App Engine

941380 rganizationid=O8supportedp.. 2+ @ % @

&« C & consoledoud.goagle.com/appengine/start/deployanguage=pythonenviranment=standard&project = expanded-cury

line cours.. M Crmal B YouTuoe B® Mops P R Ml - admrsunl2

Q  Search productsand resources

-@- App Engine Next steps

Resources Deploy with Google Cloud SDK

Bownload the Cloud SOK

4GEB°

Degloy fo Ago Engne

fLL DG THIS LATER

Your App Engine spp has successfully been created
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Step 11 : Python app Engine application is created

tject=expanded- curve-28¢

B Youluwoe B Meps

Welcome to App Engine

™ Bulig scatabis spps In eny ianguBge on Google infrastructute

4GEB°

@ Your App Engine application has been created

our Drogramming

DOWNLOAD THE SDK

| ] S = 18:43
‘l ) *‘ e Bt o

Step 12 : Click Cloud Shell in the Kathir-Cloud-Project

A o AppEgiag eitsteps=athe-L- X

t=expanded- corve- 28941380 rgani zationid=OBlsuppe * B » =@ :

NewTab @ Notel calinecours.. M Grmai B Youluse BF Meps P R Med - scmrsunnl2

% Calendar - Chengall

“ C & consoledoud.goagle.com/appenaine/start/deployanguage=pythondenviranment=standard &

Q  Search products and resources

Next steps

TEHAUD T TE TP FEIETFFI00

>

cloud app deploy

B 2 i IR £ Open sditor B8 =3 @

N Terminal

1845
13-09-2020

LM Tt
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Step 13 : Create a Directory PythonProject using mkdir command

Syntax : mkdir PythonProject

Welcome to Cloud Shell! Type "help" to get started.
Your Cloud Platform project in this ssion is t to expanded-curve-289413.
“gcloud config set project [PROJE ID]” to change to a different project.
shel (expanded-curve-289413) 5 1s
t

ngathir@cloudshel (expanded-curve-289413) 5 mkdir PythonProject
~hengathir@cloudshell:~ (expanded-curve-289413)5 1s
README-cC shell.txt
>loudshell:~ (expanded-curve-289413)$5 D

18:48
13-09-2020

Er Rt

% Calendar - ChengathusedaM -C X | @ Re: Joumal Recommendal

X | © App Engine next steps - Kathir-C X

Help X

1]

4GEB°

(expanded-curve-289413)5 1a

(expanded-curve-289413) 5 mkdir PythonProject

(expanded-curve-289413) 5 1s
oudshell.txt
(expanded-curve-289413) $ []

] ﬁa | FEP Tt tzgﬁm
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Step 15 : Click New File in the PythonProject Folder (Python file)

4GEB°

chengathir@cloudshell:~ (expanded-curve-289413)5 1a
README-cloudshe z
(expanded-curve-289413) 5 mkdir PythonProject
(expanded-curve-289413) 5 1s
:11.txt

1849
13-09-2020

Er Rt

ChengathirseliM - Out App Engine next steps - Kathi-

B3 Cloud She Ml ® ) Whaisipp x| + *
udshell/aditar?h _GBAfromdoudshell =truelshelionly=true4id=10_160000282463 18 gfid=10_16000028246318parer,. @ A o M B » = e H
vTeb @ Notel calinecours.. ™ Gmai BB YouTuoe B¥ Meps P R e - acessonl2

File FEdit Sselection View Gao Help X
@ EXPLORER CHENGATHR O & - = B feguirements.txt & main py X
+ m.PythonPio ¢ ” 1 import logging
p & app.yam 2 Ffram flask import Flask
} p = Flask
7 & main py app = Flask{__name_ ) =
e A {app.route('/") o
2 fequiremants.ix = def hello(): T (o]
= README-cloudshell txt 6 Rt lielte ek .
7 if __name__ 'm:mainw" y : ) =
8 | app.runi(host="127.0.0.1" ,port=8086, debug= rh;)l o

O0As Ln B8, Cot51 LF UTF-8 Spacesid Python & O
| @8 {expanded-curve-289413 (e

+ ~ X

LAl M e P B
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main.py file

import &nbsplogging

from &nbspflask import &nbspFlask
app =&nbspFlask(_name))
@app.route('/")

def hello():

return 'Hello&nbspWorld'

if _name__=='main":
&nbspapp.run(host="127.0.0.1",port=8080, debug=True)

Step 17 : Create app.yaml file

8% Mail - ChengathirseliM - Outc: X App Engine next steps - Kathi-

s oy 4id=10_1600002 fd=I0_16000028246318psren. © A % H B » = @
3 I M Cmsi B Meps P @R Mel-ada
[ S .
File FEdit Sselection View Gao Help >
@ EXPLORER CHENGATHR @& & = = appyaml x & fequirements.ixt & main py =
+ m PythonPioi ¢ 2% 1 runtime: python o
( 2 app.yaml 2 env: {lfx
7~ & main py I entrypoint: gunicorn -b :$PORT main.app 5
runtime_config: (o]
6 [ python_version "{ BB
e
O0AS5 In6, Col 22 LF UTE-R Spacess4 YAML A B
] G} {expanded-curve-289413) (expanded-curve-289413) X —+ « X

chengathir@cloudshell:

(expanded-curve-289413) $ cd PthonD

app.yaml

runtime: python
env: flex

entrypoint: gunicorn -b :3PORT&nbspmain:app

runtime_config:
python_version: 3
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Step 18 : Create requirements.txt file

8% Mail - ChengathirseliM - Out App Engine next steps - Kathi-

o ! 1e4id =10_160000: G0 4 i @ a4 v B0 s = e i
e @ NewTob: @ Notel celine cou M Grmai @ Youluse B Mops P ° B wdr

Cloud Shell Z A = Q

File FEdit Selecion View Go Hslp X

@ EXPLORER CHENGATHIR @& @& = = app.yaml requirements.ixt x & main py —

+ w PyinonPioii N 1 Flask==0.11.1 [

Pl = app.yaml 2 gunicorn==19.6.0

7~ & main py 3
o]
ME-cloudshell txt BB
ia)

O0AS In2,Col17 LF UTF8 Spaces4 PlunText A M

E) {83 (expanded-curve-289413) X + - X

chengathir@cloudshell: (expanded-curve-289413) $ cd PthonD

w0
13-09-200

*

requirements.txt

Flask==0.11.1
gunicorn==19.6.0

Step 19 : Move to Cloud Shell Environment to run the application

8% Mail - ChengathirsehiM App Engine next steps - Kathic- B3 Cioud She Bl ® (5} Whatsapp x|+ *

File FEdit Solecfion View Go Help X
@ EXPLORER CHENGATHIR ¢ ) = requirements.tixt x & main py o=

+ m.PyihonPio ¢ N 1 Flask==0.11.1 L S
~ & app.yam 2 gunicorn==19.6.0

chengathir@cloudshell:~ (expanded-curve-289413)S$ cd PythonProject
chengathir@cloudshell :~/Py oject (expanded-curve-289413)$ 1s
app.yaml main.py requirem

chengathir@cloudshell :~/ ject (expanded-curve-289413)$ l

Ll R 0
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Step 20 : Move to Cloud Shell Environment to run the application

Syntax : gcloud app deploy

8% Mail - ChengathirsehiM - Out + App Engine next steps - Kathir-

. C & sshel

NewTeb @ Notel calinecours.. M Cmai @ YouTwoe B® Mops P R e - asressonl2

View Gao Help X
¢ a - requirements.txt x & main py T —
« m.PyihonPioji ¢ % 1 Flask==0.11.1 1
2 & app.yaml 2 gunicorn==19.6.0
) O
5 @ main py a3
2 fequirements ixt (o]
S B AN CLoio b i
B @ {expanded-curve-289413) (expanded-curve-289413) X + - a

target project: [expanded-curve-289413]

target service: [default]

target version: [20200913t134117]

target url: [https://expanded-curve-289413.uc.r.appspot.com]

Do you want to continue (Y/n)? Yy

Enabling service [appengineflex.googleapis.com] on project [expanded-curve-289413]...

A a2

Continue the application. It enable service on the given project

8% Mail - ChengathirseliM - Out App Engine next steps - Kathi- B3 Cloud Shel Bl ® () Whatsipp x o+ #
ssh.cloudg udshell/aditor?h GBfromcloudshill =truelshelionly=truesid=10_1 6000028246318 gfid=I_16000028246318psrer. ©@ & o W B » = @
Agps hszocate Editovs - L @ New Tt @ Notel calinecours.. M Crmai @ YouTuse B Mep: P R Mel - sgmessonl2

s 2 = : @

File Edit Sselection View Gao Help X

@ EXPLORER CHENGATHR @& & = & yaml requirements.txt x 4 main py e
+ mPyinonPio » 1 Flas 1.1 —

2 & app.yaml 2 gunicorn==19.6.0

7 &m Ry 3

2) fequirements. ixt (o]
o B AN Lot
B &‘3 expanded-curve-289413) (expanded-curve-289413) X 4 = J

Started cloud build [df36d3cd4-dd3f-44fd-a08e-e3ab864f3ce5].
To see logs in the Cloud Console: https://console.cloud.google.com/cloud-build/builds/df3
6d3c4-dd3f-44fd-al8e-e3ab864f3ce5?project=1002592721699

e REMOTE BUILD OUTPUT
starting build "df36d3c4-dd3f-44fd-a08e—-e3ab864f3ce5"

FETCHSOURCE

Fetching storage object: gs://sLaging.expanded—curve77,89/1'13.app:zpot.com/us.gcr.io/expande
d-curve-289413/appengine/default.20200913t134117:1atest#1600004584712926

1013
13-09:2020

M Rt

It started building the object and fetching the storage object for the created application
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B Cloud She Bl ® (5) Whatstpp x| + #

udshell/editar?hi=en G tfromcoudshel =truelishelionly=trueid =10_1 6000028246318 gfid=10_1600002824601Bpsrent=ttt. ® & o« H B » @ :

8% Mail - ChengathirsehiM - Out App Engine next steps - Kathir-

- C & sshcloud

Cloud Shell L |8 B Q

File FEdit Selecfion View Go Help NG
@ EXPLORER CHENGATHIR g - = yaml requirements.ixt x & main py §
+ mPyihonPio ¢ " 1 Flask==0.11.1 | S
7 & app.yaml 2 gunicorn==19.6.0
e @ main py a3
fequirements ix (o]
B anaic oo
B @ {expanded-curve-289413) (expanded-curve-289413) X + - a

89el14614abéb: Layer already exists
18ecclcf8b2f: Pushed

15942b628b0d: Layer already exists
ed16353646db: Pushed

latest: digest: sha256:a56ba6724428bce0al0f89a6258cab5d985097ed4dd85027c24bedl76cal6ddbt s
ize: 3457

1916
13-09-2020

LE Nt

G Mail - ChengathirseliM - Outc: X Dashiboard - App Engine — Kat)

Cloud Shell

fle Edit Selecion View Go Help X

@ EXPLORER: CHENGATHIR. © & ~ = wr,::"awal x

[default] (this may take several minutes)...done.
plit for service [default]...done.
[default] to [https://expanded-curve-289413.uc.r.appspot.com]

You can stream logs from the command line by running:
&

$ gcloud app logs tail -s default

ication in the web browser run:

{(expanded-curve-289413) 5 J§

2004

] . 7 4
R 13-09-2020

The application is successfully deployed and URL is

https://expanded-curve-289413.uc.r.appspot.com
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Step 21 : Run your program in the broswer

X @ nttpsy/expanded-curve-28%413.ucr.appspot.com H B » = Q i

H A @ https//expanded.-curve.289413.uc. r.appspot.com

nttps)//expanded-cury=-289413 uc rappspot.com - Google Search

(=

SGEB°

[0 ™M K o

o

Cutlook Inbox (5885)  wwwkemarej.. VouTube Google

S| o o a8 +

KCET Captive .. Nesrpod WhaisApp KCET Captive Add shorteut 7 Clistomize

a¥ Bail - ChengathirseliM - Outic. X Dashboard - App Engine—Kath: X | B3 Cloud Sheb x
¢ C & expanded-curve-289413.ucr.appepoticam *+ B n =@
Appe Asspcate Editors - L @ NewTab - @ Notel calinecours.. M Gmai B YouTuse B Mops P R el - adrsssonl2

Hello World

| ) o i

Result:

Thus the Google App Engine is installed successfully and a web application to display hello
world using python is developed and deployed in the GAE and used GAE Launcher to launch the web
applications.
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Ex No.5 a

Simulate a cloud scenario using CloudSim

Introduction:

X/
°e

X4

X4

X4

*

CloudSim

e A Framework for modeling and
Infrastructures and services

simulation of Cloud Computing

e Originally built at the Cloud Computing Distributed Systems (CLOUDS)

Laboratory, The University of Melbourne, Australia
e Itiscompletely written in JAVA
Main Features of CloudSiM
o Modeling and simulation

o Data centre network topologies and message-passing applications

o Dynamic insertion of simulation elements
o Stop and resume of simulation
o Policies for allocation of hosts and virtual machines
Cloudsim — Essentials
e JDK 1.6 or above http://tinyurl.com/JNU-JAVA
Eclipse 4.2 or above http://tinyurl.com/JNU-Eclipse
Alternatively NetBeanshttps://netbeans.org/downloads
e Up & Running with cloudsim guide: https://goo.gl/TPL7Zh
Cloudsim-Directory structure
e cloudsim/ -- top level CloudSim directory
docs/ -- CloudSim API Documentation
examples/ -- CloudSim examples
jars/ -- CloudSim jar archives
sources/ -- CloudSim source code
Cloudsim - Layered Architecture

User code
pirtscemoeich Fepane
Specification Scenario Hequirameants i Contiguration
Scheduls
Pollzg I Useror Data Center Broker ]
CloudSim
User
2 Virtual
Interface ‘ Cloudlot ’ | Machine |
Structures
VM Cloudlet VM
Services Execution Management
Cloud VM l [s1=10] l | Momory ] Storago Bandw idth I
Services Provisionin Allocatlon Allocation Allocation Allocation
Cloud Events l e I I Cloud | R s
Resources l Handling Sansor ‘ Contiatee | Data Conter
Natwork Message delay
Network | Topology l I Calculation

CloudSim core simuliation engine ]
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% Cloudsim - Component model classes

o CloudInformationService.java
Datacenter.java,Host.java,Pe.java
Vm.java,Cloudlet.java
DatacenterBroker.java
Storage.java,HarddriveStorage.java, SanStorage.java

O O O O

% Cloudsim - Major blocks/Modules

o org.cloudbus.cloudsim
org.cloudbus.cloudsim.core
org.cloudbus.cloudsim.core.predicates
org.cloudbus.cloudsim.distributions
org.cloudbus.cloudsim.lists
org.cloudbus.cloudsim.network
org.cloudbus.cloudsim.network.datacenter
org.cloudbus.cloudsim.power
org.cloudbus.cloudsim.power.lists
org.cloudbus.cloudsim.power.models
org.cloudbus.cloudsim.provisioners
org.cloudbus.cloudsim.util

O OO0 OO O O O OO 0O o

% Cloudsim - key components

o Datacenter
DataCenterCharacteristics
Host

DatacenterBroker
RamProvisioner
BwProvisioner

Storage

Vm

VMAllocationpolicy
VmScheduler

Cloudlet
CloudletScheduler
CloudInformationService
CloudSim
CloudSimTags
SimEvent

SimEntity
CloudsimShutdown
FutureQueue
DefferedQueue

Predicate and associative classes.

O 0O O OO O0OO0OO0OO0OO0OO0OO0OO0ODO0OO0OO0ODOoOOoOO0oOOo0
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Scheduler

7%
PN

.
)

Hosts

/

3 -~
1
Data Center 1 @ g E Data Center 2

>
@ 'd ™ e
3.0 @D

—=

; User/Broker

CloudSim Elements/Components

Procedure to import Eclipse, Cloudsim in your system

Step 1: Link to download Eclipse and download Eclipse for Windows 64bit into your Local
machine

https://www.eclipse.org/downloads/packages/release/kepler/srl/eclipse-ide-
java-developers

B 9. X | ] M

e X & icipseiDiforleveDevelo. X o

8 nttes vedipse.org/dowrioads/pacagesirgezselkepie/sr| facinse-idejava-develops

s
m
a
<~
E
®
m >

Projects  Working Groups  Members  More~ m

Thiis packags was

e on 08/26/2013. A newer packags is evailable here

Squish .
3 Eclipse IDE for Java Developers Jqu 2 '

'l Windows x86_64

Package Description

Hal tooks for any Jawa developer, Including & Java IDE 3 CVS cliant, Git client, XML

dITaTvoTe ey
Myiym, Maver integration and WindowBulder
Downloaded 1,083,308
Times
» Checksums.
Buyzita Get Eclipse IDE 2020-09 v
@ losks ke you havent arted Fretcs 1 awhilz, 00 youwant to cleaniit up foc a fresh, ke-new expenencet Ard by the way, wekome bach! Refrech Frefan,., |
H £ Type here to szarch A = AL NG o
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Step 2: Download cloudsim-3.0.3 from git hub repository in your local machine

https://github.com/Cloudslab/cloudsim/releases/tag/cloudsim-3.0.3

B fouras x | @ Mai-C0oX | M g X | G inststane x| @B STERE X |/ Apacee X | \f) Hosti X | @ Goudsi X | G coudsin X () Relesse X+ = & x

€ 5 C | & githas bickoucisimirelesses/ j9m-303

']

WHAT'S NEW
This is a bug fix and refactaring release. The following updates have been made:

* Re the dependen. % an fibraty. It & now replacad with Apache Math. The implementation and interface of the

y: use a glabal canctant to define the gze of the data field: a new constructor for

rationt: all references to debt from Datacenter and its subl

Se5 were removed

T, Cloudsim-

4t REB"

B cdowdsmioaze ~ Show ik

H £ Tyoe hers to search

Step 3: Download commons-maths3-3.6.1 from git hub repository in your local machine

https://commons.apache.org/proper/commons-math/download math.cqi

B Youhmesuccessfullylog. X/ Meth—Downlosd Apeche. X g Eclipse DEfoc)avs Develo.. 0 4 = x

& hizpsy/commons.apadhe.org/proper/commons-math/downicsd mathicg (e % Searzh *TB U I # O

Using a Mirror

s mest vesify the irfegeiy ofthe downioaded fles using signatires downioader om our main distridulion dirertordes

sntly using hitpeiminors estointemetin/apachel. Il you sncounter 3 problsm with this mirror, pleass sekedt anether miror. i 3il miners &t failing. there ars backus mirrers (al

Dther mirors: . NIPS.Amirmors estoitemetind v Change

£ cote SIQNIng k215 used to S0 e product The =56 Ink downloads o

nANIFS YO QUT MAIN 288 The A

N downlnats the

' Apache Commons Mg Commons-

Binaries maths3-3.6.1-
N 3-3.5.1-0mtargz bin.Zip AU =

21.5+)

4tREB"

inear Aigotr Source

& tlooks ke you havestt started Fuelox in 3 whule. Do you want to clean it up for  fresh, live-new expenence! Ard by the way, weicome back!

ﬂ L Tyoe here to search

Retresh Reefox... X
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Step 4: Downloaded Eclipse, cloudsim-code-master and Apache Commons Math 3.6.1 in
your local machine and extract cloudsim-3.0.3 and Apache Commons Math 3.6.1

= s Manige  Local Disk (D)
« T o ThePC » Locat Dek (D)
# Quick access -
¥ eclpse - mas
| Desictop o e i)
! Prograen hies
& Dowrleads

< Documents

) s

UNITTEST
& OneDrive
3 This PC

2 Network

Gitems

n » Type here to search

Downloaded Files

g
(0]
N
e
e

Step 5: First of all, navigate to the folder where you have unzipped the eclipse folder and

open Eclipse.exe

ef)pl - Computer + - adpse
Organize ¥ @ Opén  Bun  New folder
I Favertes Name * Date modfied Type | Sz l
I Dssticp configuration L2014 18PN File foider
4 Doanloads | dropins Y002 21PN File folder
il Rt s | featres UE/DIA03AM  Fie foder
4 ?::;?WE 02 YEDRLBN  Fis ider
pluging 1B/2014 10:14AM  File folder
4 Ubraries readma 2f16/20122:09PM  File folder
E} Documents || «edpssproduct 28/20128:3AM  ECLIPSEPRODUCT File 1LKE
o Msc 2 arifactsonl LG/2014 10:14AM ML Document 5148
=/ Pctures & acipse e 28 5AM  Application
g e i | ecipse.ni 1/6/2014 10:13AM  Configuration settings 1KB
o isiiis T ecipsec.eee WDRGBA  Application HKE
@ad-vlo.hnl 2/8/20128:35 AM Firefox HTML Doau,... 17KE
1% Computer |&f notice. himl 2/6/20128:35 AM Firefox HTML Docu... 9KE
£. Local Disk (C:)
= Studv (D:)

Page 104




IT8711 FOSS and Cloud Computing Lab

Step 6: Now within Eclipse window navigate the menu: File -> New -> Project, to open the
new project wizard

= Debug - Eclipse

Fil= Edit Mawigate Search Project Run Wrird o Help
Alt+shift-+rd > | i FProject...

Open File. ..

L3
Close CEr] -
Slose all Shrl - ShifE - =57 other... il
Sane =hrl+5
E== =
Sane Al Ehrl-Shifk+-5
Bewent
i [l =
Remame. . . ==
Refresh (=
Conwvert Line Delimiters Tao L3
FPrimk. . . =kl P
Sweitch Workspace »
Restart
E=s Import. ..
B Export. ..

Expork Diagranm a= Inmage. . .

Froperties Alt+Enter

1 FutureQueuese . java [CloudSimDemoy...]
2 Datacenter.java [CloudSimDemoy...]

3F CloudSimTags. java [CloudSimDemoy...]
=4 LrMu.java [CloudSimDemojfexamplesy...]

Exit

Step 7: A _New Project_ wizard should open. There are a number of options displayed and
you have to find & select the _Java Project_ option, once done click ‘Next_

Filee Edit Nawvigats Search Project Run Window Hslp

fra s~ I 1O~ |3 -~0-Q- @ =] -Gl - v

J & howproiece =T
Select a wizard
Create a Java project [

Wizards:

¥ UML Lab Java Project
&= General

“-1=3 Project
&= cvs
== Edipse Modeling Framework
(== Google

-€3 web Application Project
= Java

122 Java Project

-3 Java Project from Existing Ant Buildfile
(= JavaScript
= Maven
&= UML Lab
(&= Examples

B &

@ = Back I Next = I Finish l Cancel I
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Step 8: Now a detailed new project window will open, here you will provide the project name
and the path of CloudSim project source code, which will be done as follows:

Project Name: CloudSim.

& Debug - Eclipse
File= Eudik =1

Ravigate= Search Project o Winclow Helps

s | &~ |3 -0 -9~ | === 50 - |

v * > K U .

Create a Java Project

T ;,Jl
Create a Java project in the workspace or in an external location.

Project name: | cdloudsim

ior, | CiWsersVAnupworksnace Woudsim

- IRE
= Use an execution environment JRE: IJavaSE— 1.7 > I
7 Uge a project specfic IRE: | =4 |
€7 Use default JRE (currently Sre7) Configure JRE=...
[~ Project la

€7 Use project folder as root for sources and cdass fles
{+ Create separate folders for sources and class files

g sets

I Add project to working sets
LOE STR e e |

== | GSelect ) |

(s Thedefauﬂuoﬂ'pﬂer complisnce level for the current workspace is 1.6, The new project
will use a project. wce level of 1.7,

2 <gack | mext= [ Bmsm | Concel |
A

Step 9: Unselect the ‘Use default location’ option and then click on ‘Browse’ to open the path
where you have unzipped the Cloudsim project and finally click Next to set project settings.

& Delrasey - Ecdiprwe
Hiles E dit MNavigate Seavehs Projoct o Wianiconas Help
| e

& - |3 -C - - | =

kgt | EF = e S D =
T iy | —
Create a Java Project — Jl
Enter a location for the project.

Eroject name: | cloudsim

= Use an execution enwvironment JRE:

|avase-1.7
€ Use a project spedific JRE:
€ Usec defoult IRE (currently Sre 7).

=1
I'lrc 7 2.4 I
Confiqure JRES...
Project layout
7 uUse project folder as root for sources and class files
€= Create scpoarate folders for sources and class files Confiqure default...
Working set=
I Add project to working set=
weorking sere: |

= | Select, . l

GD  The default compiler compliance level for the current workspace is 1.6. The new project
will Lse= & project =p P plisnce level of 1.7.

<gack | wmese = | Einish cancel |
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Step 10: Make sure you navigate the path till you can see the bin, docs, examplesetc folder in
the navigation plane.

Create a Java Project

Create a Java project in the workspace or in an external location.

Project name: | Cloudsim

[ Use default location

Location: ] Di\Projects\cioudsim-3.0.3 | [ Browse...
JRE

Use an executi . —— -

Browse For Folder ><
Use a project s

Choose a directo for the project contents:
Use default JRE X BER

ure IREs
Project layout ~ Projects -~
u - ot ~ cloudsim-2.0.2
se oject fo
e projec o P
Create separat examples default..
jars
Working sets sources
—_ ] Add project to > use ~ New

Woaorking seds

Eolder: docs

[ I |
@ The wizard will | | Make New Folder | | cancer |
source.

the existing

< Back Next:» J I Finish l 1 Eance’l’

Step 11: Once done finally, click _Next‘ to go to the next step i.e. setting up of project
settings

&= Dobug - Echipse
il Ecdit Biasaciaste

Siemaccl Project R

MSielenas LR (2
I TV ; | & - | £ - © - Q. -~ 'S o 2 - | U o 7 RS O o -
—loia<i
Create n Java Project

= =
Create a Java project in the workspace or in an external location.

Project name: | doudsim

I Use default location
Location: |F:

— wloudsim-3.0.3

BT =
£ Llze an mmecttion envirenment 726 [Sovese—1.- =y
= A predeck =mecibie AFd-r == i |
€ s e detault ARE tourr ety Sraw) Confiours IRES...
Prigect {awaul
€ Use prrodecl Tolder == root for soturces arqd clas= o=

= Crente scparate foldetr= for zautcre= ond clos=filcs Confiours detfaulto.
- Working sets

I Add project to working set=s

oG sete: |

= | Select, I

The wizard will automatcally configure the JRE and the project lavout basced on the
existing source.

(€5

2 — Back | Mext = | Seach | Cancel |
I —<r
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Step 12: Now open ‘Libraries’ tab and if you do not find commons-math3-3.x.jar (here x’
means the minor version release of the library which could be 2 or greater) in the list then
simply click on _A4dd External Jar’ (commons-math3-3.x.jar will be included in the project
from this step)

& New lJava Project —_ >
Java Settings - .
Define the Java build settings. L./

™ Source = Projects = Libraries “% Order and Export
JARs and class folders on the build path:
“i cloudsim-3.0.3-sources.jar - cloudcloud/jars I Add JARs. l
@i cloudsim-3.0.3.jar - cloudclioud/jars
+ s cloudsime-examples-3.0.3-sources. jar - cloudcloud/jars
“in cloudsim-examples-3.0.3.jar - cloudcioud/jars Add Variable...
> mh JRE System Library [jre1.2.0_201] :

Add External JARs...

Add Library...
Add Class Folder...
Add External Class Folder...
Edit...

Remove

Migrate JAR File...

i

] @ = Back Next = | Finish Cancel

Step 13: Once you have clicked on _Add External JAR’s_ Open the path where you have
unzipped the commons-math binaries and select _Commons-math3-3.x.jar‘ and click on open.

& Dcbug -~ Eclipsc =

File  Edil. Navigate  Sdarch  Project  RUn Wiadow  Help
T R = R R g Tl e e Al T =
— R =
Java Cossieo— -
Defin
2 Organize ~ New folder e S I > )
Sl “# Dropbox =l Name - | Date modified | Type
[F)
1%-_» 53 Libraries L CloudReports-master 1/8/2014 11:499 AM File folder
el E3 pocuments . doudsim-3.0.3 1/13/201% 2:29 PM File foider
lr: ' Music I eclipse 1/21/2014 2:59 PM File folder
n; | Pictures
Videos | 1, CloudReports-master. zip 1/8/201% 111496 AM Compressed

«& Homegroup

1M Computer
&L, Local Disk (C:)
o Study (O3
. Local Disk (€:)
=" )
54 €D Drive (H:) L

S Metwvork S N | | ||
File name: | commons-math3-3.2 jar ~| [-jar=zip ~1

< Open I Cancel l

(’_{) < Back ] (et = l ] Einizh I Cancel l
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Step 14: Ensure external jar that you opened in the previous step is displayed in the list and
then click on _Finish* (your system may take 2-3 minutes to configure the project)

& Dcbug - Folipsc

Fil= Ediil MNavigale Search  Project Fun Windove el

S = [[fve | €& | 3 0 > Qu ~ | oo 0> | 51 -l - 2
=T
Java Settings

Define the Java build setbngs. I : /!

CH source | == Projects [ = i . order and export |

cloudsim-3.0.3-sources_jar - doudsim/fjars
coudsim-3.0. 2.jor - cdoudsim ffors
cdoudsim -examples-3.0.3-sources.jar - cloudsim/fars AddEsxuernal IR
¢ cloudsim-examples-3.0. 3.3ar - doudsim fiars

oie commons-math3-3. 2.jar - F:\Demo'\doudsim-3.0. 3\jar

Add JARSs. ..

o
[ESRCTT

(+] =k IRE System Library Gre7l

Add variabie,..

Add Library...

Add Class Folder. ..
Add External Class Folder . . .

Editiy

Hermoyvs

[Aiarate JA6E Trile. o

2 <Back | e | Firvizh i Canc=l |

J O

Step 15: Once the project is configured you can open the _Project Explorer_and start exploring
the Cloudsim project. Also for the first time eclipse automatically start building the workspace

for newly configured Cloudsim project, which may take some time depending on the
configuration of the computer system.

Following is the final screen which you will see after Cloudsim is configured.

& eclipse-workspace - Eclipse
File Edit Source Refactor Navigate Search Project Run Window Help
iy lE @@y P N IO YR yQU B O IEE iy F L

| & Package Expiorer s & Type Hiiierarcit;;'; BS|e ~— O]
+~ == Cloudsim

> = JRE System Library [jre1.8.0_201]
» (B examples
s [ sources

=)\ Referenced Libraries

> = docs

= changelog.txt
= examples.ixt
= license.txt

= release_notes.txt
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Step 16: Now just to check you within the _Project Explorer_, you should navigate to the
_examples_ folder, then expand the package _org.cloudbus.cloudsim.examples_ and double

click to open the _CloudsimExamplel.java_

= eclipse-workspace - Eclipse

File Edit Source Refactor Navigate Search Project Run
] o £ - Bt B U w A e O - Q, - S
% Package Explorer &3 J= Type Hierarchy | - ==

wWindow Help

~ L Cloudsim

= JRE System Library
™ examples

~ & org.cloudbus.cloudsim.examples

21 CloudSimExamplel_ java

) CloudSimExample2.java

¥ CloudSimExample3 java

5 CloudSimExampledjava

7)) CloudSimExampleS.java

2] CloudsimExamplies. java

&) CloudSimExample7.java

7] CloudSimExamples8.java
org.cloudbus.cloudsim.examples.netwaork
org.cloudbus.cloudsim.examples.network.datacenter
org.cloudbus.cioudsim.examples.power
org.cloudbus.cloudsim.examples.power.planetiabb
org.cloudbus.cloudsim.examples. powerrandom
workioad. planctiab

sources

Referenced Libraries

docs

jars

build.oami

changelog.txt

examples.txt

license.txt

=] pomaxami

5 readme.txt

LI release notes.ixt
Qe kipace - Clauds ples/0r/cloudbusicl oud KI0aSmEGMDie! java - Edipse
Eile Sdil Seues Rfackr Nawigew Seanh Dioject B Widow Hep

- - @ AN,

CErOTR TV IR IS S

13 Package Explorer ¥ % Type Hierarchy C | CoodSmEampletin £
¢ oudsin b 2 exameles ¢ B codoudbucbudimexamples ¢ & OoudSimEsamplet »
v e Cleudum package org.cloudbus.closdsin.examples:
™ IRE Systemn Likrary
v i examples * Title: CloudSim Toolkit
v 8 ergdlowdbiscougsim exsmste:
[ CoutSinExample! fava import java.text.Decimalformat:

L CowSinbxampieljava
[ CouSinBxampiel jasa
CoufSinbamaled java
CowdSinbxamples java
L CousSinBxampietjava
CoufSinBxampieT java
I CoutSinbxampletjsva
& crgzloudbas.coudsim examples
] g
B crgrioudbisoousim exampiespower
) crglowdbisdoudsimexsmztespover plnetab

A sinple example showing how to create & datacenter with ons
oudlet on it.

public class CleudSimExamplel {

/** The cloydlet list.
private static List<Cloudlet> clcudletLlist;

/** The vnlist. */

# Pon private static List<Vmy wmlist;
£ wortoad plantian
= sources f iiad
. Referencec Libraries * Creates main() o run this example.
& doss .
® jars Jparam args the args
) buiidoen) .
thangelogtxt 34 gSuppresskarnings("unused”)
oampes it 55 public static void main(String[] args) {
bcenseba 36
i pomanl 57 Leg.printline("Starting C(loudSimExanplel...");
readme tay 38
elease_nocesixt 59 try {
59 // First step: Initialize the CloudSim packzge. It s
51 [/ before treating ary entit

int num_user = 1; // number of cloud use
Calendar calendar = Calendar.getInstance(
boolean trace_flag = false; //

5

vean trace everts

// Initial the CloucSim library
CloudSim, init(nun_gser, calendar, trace_flag);

-~ e . - - - T -
=
- o X
- b
| &
~ b=
*
)
)
w5
host and run cne e
)
hould be called
10 ul
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Step 17: Now navigate to the Eclipse menu _Run ->Run_ or directly use a keyboard
shortcut ‘Ctrl + F11° to execute the _CloudsimExamplel.java_.

& eclipse-workspace - Cloudsim/examples/org/cloudbus/cloudsim/examples/CloudSimExamplel java - Eclipse

Eile Edit Source Refactor
f e

12 Package Explorer & T

v &= Cloudsim

™\ JRE System Library [jre

~ &= exampies

Navigate Search Project

Type Hierarchy o

~ # org.cloudbus.cloudsim.examples
4] CioudSimExamplel.java

&N

NN N

BEEES

sources
= Referenced Libraries

e docs
& jars
# buitd.xml

= changelog.ixt

. examples.txt
license.txt

I pom.xmi
readme.ixt
release_notestxt

CloudSimExample2 java
CloudSimExample3.java
CloudSimExampled java
CloudSimExampleS.java
CloudSimExamplet.java
CloudSimExample7 java

4 CloudSimExamples.java £
org.cloudbus.cloudsim.examples network °
org.cloudbus.cloudsim.examplesnetworkdatac @
org.cloudbus cloudsim.examples power
ora.cloudbus.cloudsim.examplespower.planeth
org.cloudbus.cloudsim.examples powerrandomr 'R
i workload.planetiab

Run  Window Help
®~iPiw il S ‘:-o-q.-q.?-

Run

Debug

Coverage

Run History

Run As

Run Configurations...
Debug History

Debug As

Debug Configurations...
Coverage History
Coverage As

Coverage Configurations..,
Breakpoint Types
Toggle Breakpoint
Toggle Tracepoint

Toggle Line Breakpoint
Toggle W

Toggle Me
Skip All Breakpoi
Re c

akpoint

ts

nov

Breakpoints
Add Java Exception Breakpoint...
Add Class Load Breakpoint..

All Refe
AlL Ir
Inst:
Watch
Inspect
Display

Execute

Force Return

Ceeilll - o~ =

F11
Ctrl«Shift«F11 o
oudsim.examples » G CloudSim

sim.examples;

Toolkit

> rmat;

E how to create a daf

> lea {
Ctri+Shift+8
0
oudlet> cloudletlList;

CrlvAlt+8 5 ymlist;

un this example.
(8 ¢ s
sed")

n(string[] args) {

rting CloudSimExampl¢

Q. External Tools >
58 FIFrst =tép’ Initialize the Clout
51 before creating any entities.
62 int num user = 1:

/7 number of cloi
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Step 18: If it is successfully executed it should be displaying the following type to output in
the console window of the Eclipse IDE.

RS T - L

ufsePget v mes | Lo AL A
Rrtacdod  Meddpety  Soens  Fiown N Sedeose  Haip

M. SO R R AR R .l .y
1 Pachapmlapnint B == I7 Chimialins lnampiie! jree 10 B Onlbiniiampiad jove 3 =mn
w kb Lt € uusim B Jreriage axy. closdbus, aleudais. exuy les & I
o 10 et 10 3 0 swpie t »
o o s &7 promperet | & inanphnt | o Pewtapin © Eassate (1 f " xR |

i SoEnomylal e

vheswnseds Clusdlimburoybe! | bret gphcaking C ¥ rmpiom Fies a0Fes i) 00 S0 lgromm st 1-harn- 200 12004M pevid |
ot Ly Chiditdakasagind
AT SREE AL LRGN
R L8s CITUEIIE weTmice ).l
R Datssenter § &in aSariing
§) QawSmbarivetas @ OSSAC- R N
1] CmpcSimeEnsmyy
B

ERELE Lug
0.0y Bechux! Claud Besouses Lis: regsiowd witn | resusres |n

) I R SI I P L Rt
4 et st wsnpe s nevwne of riee
gt oz da
st b Al udie s, Darrs ey el
3 ary rmucin i userr e peees e dery
[ N I

Ak s T e

dlvty ewermtwd. FPintaking..
Paay aping T gy

LI SVE N EE T BBy I8 JRLUL LG @
B sl Ugrwas mmy i matw furdew ewsnss
B PR Gteen Cilieey 3 el L All Cluugiln sncleies fur shaltiny desw,
w (5 el i seltTing iseam
docy TELINg Ao
Loy
A bl
LN .;r:- SETOVE
e e Clowdiet TR WIATUR  Dete oovter 3 " T Time  Guars Tieme
s romecng ] TR H n (L] 1
P [ TE B I SRR SR
o1 amagtea
ey e ot
t B

© ecipse-woriipace - Cloudsimyexempes pew/cloudius closdsmaanpies CloidSméampie| java - Edipie - o X
Ele Gt Soucw Refacir Nwigite Searh Drowct Rin Wndow Hep
- [ R BT TR U F G e A ’ . . v ST v
3 Package Explarer % ype Hisravchy L Problems | # lavadoc M Dedaration O Camole 13 % Progres | 3 Call Herarchy * X %R &b B - A
{<reeninated> CloudSmbramplel G) liave Application] CAProcran Fiet\lavs\jreLBD_2 Tinirjavaw sne (02:)in-2019, 3.35:50 PN) W
v & Cloudum Starting CloudSimExamplel... e
i iRE Systerm Likrary {Initialising... o4
v moes {Starting CloudSim version 3.8 =
v B crguloudbis.doudim exsmaies Datacenter_® is starting... »
1 ContSinExample! jon {Broker is starting... -
CoutSinbamalel)a {Entities started. =
CouiSinbamp! : Broker: Cloud Resource List received with 1 rescurce(s) "

Broker: Trying to Create VM #@ in Datacenter_ @
Broker: VM #3 has been created in Datacenter #2, Host #@
Broker: Sending cloudlet @ to WM #8 =

CouiSinbxamples

Coussinbampietjava H
[ CoudSinbxampteT jav {400.1: Broker: Cloudlet @ received

Broker: All Cloudlets executed. Finishing...

dbys.Coudsim mamatesnemwork 1480.1: Broker: Destroying VM #8

# crglowdbus.coudsimemmpeneodcsstace Broker is shutting down...

B crodowdisdoutsim samalesnaver |sinulaticn: No more future events

# crgrloudbiscoudsimeamaepowerpineta [ Cloud InfornationService: Notify all CloudSim entities for shutting down.
# ¢rp choudbas.coods ov iDatacenter_@ is shutting cdown...

wortioad. anetiad 8roker is shutting down. ..

# wources iSinulation completed.

® Refrrencec Lbranes {Sinulation completed.

& dos

© s sssssss=ss OUTPUT =ss=s== 3

& suldoont (Cloudlet ID STATUS Data center ID VN ID  Time tart Time Finish Time
thangelogint Ll CESS 2 -] 48 8.1 4e8.1
st |CloudSimExamplel finished!
icemsele

M porami

Result:

Thus the cloudsim is simulated using Eclipse Environment successfully.
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Ex No5 b Simulate a cloud scenario using CloudSim and running a scheduling
algorithm

Procedure to import Eclipse, running scheduling algorithms in your system

Step 1: Link to download Eclipse and download Eclipse for Windows 64bit into your Local
machine

https://www.eclipse.org/downloads/packages/release/kepler/srl/eclipse-ide-
java-developers

8 o X & EcipseiDEforleve Dovelo_ X o

m >

Canich
Windows x86_64

Git client, XMl

anamore g

doaded 1,083,308
Times

Bugzita Get Eclipse IDE 2020-02
) tlooks ke you havent started Firekcs i 3 whike, D0 youwant to cleanit up fo a fresh, Hke-new expenence? And by the way, wekome bacht

ﬂ £ Type nere to szarch

Refrech Frefon,., | X

Step 2: Download scheduling source code cloudsim-code-master from git hub repository in
your local machine

https://github.com/shiro873/Cloudsim-Code

<« C @ gihubcomehiroST3/Cleudsin-Coe o oa @ HD s @
v Bl Awociate Editees @ MewTabh @ mwnuimsgemep 53 Nptel, snline cours. [ YouTube Mugs % Ml - acdmissionl: g . -

rod73 / Cloudsim-Code

<3 Codle [E Sl requests

1 master = P tbisoch ©0tags
@) :hircars eress fieng . esegonc on ioy:4, 2010 €94 commit aigorithms i s
ot Src-scheduling source
files
O gtgnore .
(3 REAOMEmS initial comamit
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Step 3: Download commons-maths3-3.6.1 from git hub repository in your local machine

https://commons.apache.org/proper/commons-math/download math.cqi

B You hevesoccessfullylog.. X/ Msth—Downlosd Apache.. X g Eclipse DE for fovs Develo.. 36 < = & X
& hiipsy/commeons.apadhe.orglpreoer/commons-mathidorricat_mathcy B ¢ | Qseorch B8 9 ¥ & & =
Using a Mirror
muat o ded files using Signa o ¥
metin/apache/. I you sncounter 3 problem with this mirror, please seled anether mimor. i 3il miners & fiing. there are dackus mirrors (at
i
& =EF Ink downleads the DpenPGP compalidie SIgnature Yom our main 3ie Tne A ink downloads the m
|
Apache Commons Math Commons-maths3- e
Birifes 3.6.1-bin.zip
ons-man3-3.5.1-omtargz o
=l
2 Source
Fun i
& M looks like you have't started Firefox in & whule. Ue’ 4;‘.;x;;ﬂ;f; <:;;;n it lnp'é;;;leih. Iie-new expenence! Ardd by the way, welcome back! - - Refresh Heefox... X

n L Type here to search

Step 4: Downloaded Eclipse, cloudsim-3.0.3 and Apache Commons Math 3.6.1 in your local
machine and extract cloudsim-3.0.3 and Apache Commons Math 3.6.1

Downloaded Files

0]
|
[a)
=
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Step 5: First of all, navigate to the folder where you have unzipped the eclipse folder and

open Eclipse.exe

-eil),'..vComev, adpss v
Organize v Q Open  Bun  New folder
I Faveries Mame * Date modified Type | Sz l
I Daskiop configuration XIS LIBPN  File foider
4 Doirloads | dropis YEMR LM Fikfider
o i"‘”’ ’“5 features VB4 WA il folder
" ;O:E;:m 0 21012209 Fike focer
pluging LB/2014 10:14AM  File folder
5 Lbrariss readne 620N Fie flder
4 Documents || edpssoroduct YRDI2EIBAN  ECLPSEPRODUCT File 1K
g M 2] artfactsml LS04 10:14AM ML Document 51KE
|k Pctures

& acipse e

B veeos

i | ecipse.ini

B acipsec.exe

t@ Homegreup =
) eot-v10.himl
% Computer |&] natice i
&, Loclvisk (C2)
=a Studv (D:)

Application
1/8/2014 10:13 41
28/012%:16 A
28/20128:35 A
2/8/20128:35 AM

Configuration settings
Applization

Firefox HTML Doau...
Firefox HTML Docu.,

17KB
9KE

Step 6: Now within Eclipse window navigate the menu: File -> New -> Project, to open the

new project wizard

= Debug - Eclipse

Fil= Edit Mawigate Search

FProject Runr

Open File. ..

Wrindaww Help
Alt+Shift+

O Example. ..

lose b -
Slose all Ehrl - Shit ey 7 Other. .. Chrl 4
Sane kS

Sawe as, .,
Sani= ol
BRewerh

CErl+Shifb+5S

Mowre, ..
Benans. . .
Refresh

Conwvert Lime Delimiters Tao

Frimk. ..

CErl+F

Sweitch Workspace
Restart

Import...
Export...

LE

Expork Diagram as Image. . .

FProperties

Alt+Enter

1 FutureQueus . java [CloudsimDemoy...]
2 Datacenter.java [CloudSimDemoy...]

3 CloudSimTags . java [CloudSimDemoy...]
= LrMu.java [CloudSimDemofexamples)...]

Exit
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Step 7: A _New Project_ wizard should open. There are a number of options displayed and
you have to find & select the _Java Project_ option, once done click ‘Next_

£ Debug - Eclipse

Fil== Edit Nawvigats Search Project Run Window Hslp

Jra=mshl i O 1@~ | $-0-QA- |®o F-|J- - o -
P
B & o rroiect =T

Select a wizard p—>

Create a Java project .

Wizards:

- ¥ UML Lab Java Project
“&= General
1% Project
&= cvs
== Edipse Modeling Framework
“(Z2- Google
B @ Web Application Project
= Java
-2 Java Project
- 38 Java Project from Existing Ant Buildfile
(= JavaScript
= Maven
&= UML Lab
(= Examples

@ = Back I Next = I Hrish I Cancel I

Step 8: Now a detailed new project window will open, here you will provide the project name
and the path of CloudSim-master-code project source code, which will be done as follows:

Project Name: CloudSim

& Debug - Eclipse=

Fil= Eudit Navigate Seacch Project Rt Whindows Helps

| C5 == = S S ] B O | ] T ] s S D -
& New Java Project — |ﬂ| x[
Create a Java Project L — 'l
Create a Java project in the workspace or in an external location. :7 /

Project name: | cdloudsim

v, | i NsersVAnuD Workspace Woudsim Brovwses . l

Lo
- IRE
¥ Use an execution envirooment JRE: |JavaSE— 1.7 _’v
7 Uge a project specific IRE: [ice7 = |
7 Use default JRE (currenty Sre7) Configure JRE=...
Jject lay
€7 Use project folder as root for sources and cdass fles
{+ Create separate folders for sources and cass files Configure default,,.
g sets
I Add project to working sets
Wity setes | = | T e I

(i) The default compiler compliance level for the current workspace is 1.6, The new project
will use a project: i i liance level of 1.7,
2 <gack | pmext= |[[_Emsn | Concet |

Page 116




IT8711 FOSS and Cloud Computing Lab

Step 9: Unselect the ‘Use default location’ option and then click on ‘Browse’ to open the path

where you have unzipped the Cloudsim-code-master project and finally click Next to set project
settings.

File Edit Navigote Search Project  RuA Window  Help
[ = I [~ SR 5 T T (e e e e S e e e
e ——

Create a Java Project

Enter a location for the project. P - "l

Eroject name: | cloudsim

Browsec
= Use an execution enwvironment JRE: [JavasE-1.7 ~1
€ Use a project spedific JRE: firev ~1
€ Use defoult IRE (currently Sre 7). Confiqure IRES. ..

Project layout
7 uUse project folder as root for sources and class files

€= Create scparate folders for sources and class files Con e default. ..

Working sets
I Add project to working se=t=

Working sete: | = | Selent, o l

G ﬂxcdcmtcmwicrcnn\phmlevelfcrthccurren waorkspace is 1.6. The new project
will Use = project =p il o level of 1.7,

(&> <gack | TSk = | Einish Cancel |

| =

Step 10: Make sure you navigate the path till you can see the bin, docs, examplesetc folder in
the navigation plane.

2 =) New Java Project - O R -.a
Fle Edt Source Refactor Navigate Search Proed Run Winded
Create o Java Project .I — .

- v i wick Access 1 . | [B
OB B xi#-0-0-a-iw@nis( T ok el
|& Package Expiarer 11 i P R N . 28 ] Teklia 5 =i

feifle ol wne 9
Project nam | 3
Use default location Find QLA Activate.. @)
Lacation:

S Choose a drectory for the project contents:
®) Use an o v
iseap ) coudsim-3.03 ~
D Use defial 4 | Coudsm-Code-mastes [ CUCELS = Cutfine & ¢ TEH
= I bin An putline is not available.
Prajact laynu Kc |
 Use proji - iy
®) Creste 54 - o v ce detault,
1< = |
Wiorkine
952 Folder; | Chudsm-Cooe-master | )
[IAdd p ...
1 | Make fsenw Folder oK | cancs
Worelg ol =T S ety
wE-r=10
Na consales:
@ < Back et Finich | cancel

R

031
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Step 11: Once done finally, click _Next® to go to the next step i.e. setting up of project
settings

& Dobiig - Eclipse

File Edit.  Ravigets Searchi  Project  Ron Windawe el

I s e 2 1 - | %% - - @ -~ | (==

Create n Java Project

Create a Java project in the workspace or in an external location.

= o

=l >

Ef-.-l; -

Lx -~ o

Project name: | cdoudsim

I Usze default location
Location: | F: ..

— - wloudsim-3.0.3

JRC

= Llze A mmecution sovitonment J21 [Javease-—1.>

=7

€ Lz, a project specibic A=

L 4

€ Use derault JRE tourren it Yra') Confiours IRER. .

Priojecl (svoul

€ Use prrodeck Tolder ss rool for sodrces aryd clsss Fijes

€= Crente sepntote foldet= for zoutces and clos= filcs Confioure defaulto.

- Working sets
I Add project to working sets
Woarting sets: |

= | Selecti I

The wizard will automatcally configure the JRE and the project loyout bascd on the
existing source.

=Back |  mext= |

&

I —_

Step 12: Once the project is configured you can open the _Project Explorer_ and start
exploring the Cloudsim project. Also for the first time eclipse automatically start building the
workspace for newly configured Cloudsim project, which may take some time depending on

the configuration of the computer system.

Following is the final screen which you will see after Cloudsim is configured.

File Edit Source Refactor MNavigate Search Projed Bun
<=

[& Package Explarer {1

Window  Help
(@ R B O AU H GBS TP

= = @ | [{] RoundRa

20] %

T import Java.sext.lecimalFormat:[]

4 33 Cloudsim
I+ & JRE System Libraey (jr=! £
a 4B e
2 [ff (default package)

I [ CloudletCreatorjava 29
CloudletCreator? jeve 1
CloudletCreator? jmva
ClougletCreatoDynamicjava
DataC enterCrestor jove
EnhancedMadinjavs 3
EnhancedMatinBrokeryova pi
FCFSjava %
FclsBrokerjava
Flag java
Hijava
MaxMinjava
MaxminBroker jsva
MinMin.jzva
MinminSroker jove
RoundRabin java
| RoundRobinDats centreBioker java 3 * Creaves

Selectivejave 3 R

1] Selectivedrokerjava

v 31 SF1eva

1 ] SiFBrokerjave

o 4] VmsCreatorjava
I =, Referenced Libranes

“ouddim Yoolkttf]

%1

public class RoundRobin |

e dler 11at. */
private static List<Cleudlecd cloudletlist:

Tne ymlisc,

private static List<Vm> wmlise:

private static Int reqTasks = 107
DPrivate static Int reqime = 4:

DEREREREEEREE RS

ain() w0 run Thia esarple

=

public static woid mazn(3tzangl] =zg=) |

#1 Problems 1 v Y Tecle

3 errees, 2 wamings, 0 athers

| m [
5[] Tesklia 5 =t
ol nE9

Juick Acces
F = | e
Find

KLF A Adivaty @

p o0

)

\/

5= Cutline &2
CERRN e ©

4 ®, RoundRohin [l

= ¥ cloudletbist Lut< |
3 % vmlist: Lis

= 5

n
a ® reqTasks 1 it

a % req¥ms it

© & main{Sting[}) veiE
nt u&l&i\acmlwsﬁ;;* tac
w8 ° crestefcoker() | Foundmorii st
= * printCloudietlistiLisz« Cloudiet>

b e»C
& s
) README.md

Description Resource Path

% Warnings (2 tems]

Location Type

10
09-11

R T [ B
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Step 13: Now just to check you within the _Project Explorer_, you should navigate to the
_src_ folder, then expand the package _default package_ and double click to open the
_RoundRobin.java_.

© 1avw + WonZ et Terarsioundtiohin v - Tt - o
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o £ WD QoW TS VP TED S Cuieh Asmy ‘, e
I Piorape lapiom 11 FlLH T F DL hinclatinjens = 11 |5 Duiwe =0
v kD et D P - ® + Yies Lr 1s21q] ~ LS VRN PR

v A3, Reuemlfadin
w tnotiettit (0t In
A L

WY setoviy

U cheudtie-10 Vaserces b ippart fava.cext, Decima) Format;
W R el Lleaen
B 1 Spten Loty
5 deustienl0)
12 Tearnd Chasl Sans
v o
v B vt geoap)
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Step 14: Now navigate to the Eclipse menu _Run ->Run_ or directly use a keyboard shortcut
‘Ctrl + F11° to execute the ‘RoundRobin.java‘. If it is successfully executed it should be
displaying the following type to output in the console window of the Eclipse IDE.
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Me i

Nouniatir

Pavhgers

o R

[

Prosmt

G ..

Winks  atp

g oo RN e . ..

1 Peerapm bape
v i Gty G

PSSR S S NSNS S NSNS

W hgeo

IR Dyeere b biary

w103

|03 goo gy

ThwiwfeiCrmstor joss

B

Bivber e
Flag s
Hinw
MuatAin res
Marmirdia
[LIPY PPN

Miverslmbn ws
Fomdictn o
Tondleselutsesrtocbvie o0

T
I |
Whiase jonr

wittalautut jave

VA et

= Btarancet Lisrasn

17 ol jaes

ny i te Toalmisl]

& Aresther g Eoiaption ) Cosare 11

¥ Matdenn.

ClowtIntarmat ) saet Batity el Elowddin

C AW sBULTIRg

FIIR0 : 0

PoamiBetin £imswhet

it Ty

ror et L0 JET buarjacones

ranianing.

"t ang

Tiarn

- =

T L

HWe

AR RS R R e

#raen

Tipw Yiniak Tive

i 1 [

wELtARY Time

Yo hazit H:4

Result:

Thus the scheduling algorithm is executed in cloudsim is simulated using Eclipse
Environment successfully.
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Ex No. 6 Find a procedure to launch virtual machine using Openstack

Introduction:

% OpenStack was introduced by Rackspace and NASA in July 2010.

% OpenStack is an Infrastructure as a Service known as Cloud Operating System, that
take resources such as Compute, Storage, Network and Virtualization Technologies and
control those resources at a data center level

% The project is building an open source community - to share resources and technologies
with the goal of creating a massively scalable and secure cloud infrastructure.

%+ The software is open source and limited to just open source APIs such as Amazon.

The following figure shows the OpenStack architecture
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OpenStack architecture
e Itis modular architecture
e Designed to easily scale out
e Based on (growing) set of core services
The major components are
Keystone
Nova
Glance
Swift
Quantum
Cinder

o g~ w NP
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KEYSTONE :
o ldentity service
o Common authorization framework
o Manage users, tenants and roles
o Pluggable backends (SQL,PAM,LDAP, IDM etc)

NOVA
o Core compute service comprised of
= Compute Nodes — hypervisors that run virtual machines
e Supports multiple hypervisors KVM, Xen,LXC,Hyper-V
and ESX
= Distributed controllers that handle scheduling, API calls, etc
o Native OpenStack APl and Amazon EC2 compatible
API

GLANCE

o Image service

o Stores and retrieves disk images (Virtual machine templates)

o Supports RAW,QCOW,VHD,ISO,0VF & AMI/AKI

o Backend Storage : File System, Swift, Gluster, Amazon S3
SWIFT

o Object Storage service

o Modeled after Amazon‘s Service

o Provides simple service for storing and retrieving arbitrary data

o Native APl and S3 compatible API
NEUTRON

o Network service

o Provides framework for Software Defined Network

o Plugin architecture

= Allows intergration of hardware and software based network

solutions
e Open vSwitch, Cisco UCS,Standard Linux
Bridge,NiCira NVP
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e CINDER
o Block Storage (Volume) service
o Provides block storage for Virtual machines(persistent disks)
o Similar to Amazon EBS service
o Plugin architecture for vendor extensions
= NetApp driver for cinder
e HORIZON
o Dashboard
o Provides simple self service Ul for end-users
o Basic cloud administrator functions
= Define users, tenants and quotas
= No infrastructure management
e HEAT OpenStack Orchestration
o Provides template driven cloud application orchestration
o Modeled after AWS Cloud Formation
o Targeted to provide advanced functionality such as high availability
and auto scaling
o Introduced by Redhat
e CEILOMETER - OpenStack Monitoring and Metering
o Goal: To Provide a single infrastructure to collect measurements from
an entire OpenStack Infrastructure; Eliminate need for multiple agents
attaching to multiple OpenStack Projects

o Primary targets metering and monitoring: Provided extensibility

% Steps in Installing Openstack

Step 1:
e Download and Install Oracle Virtual Box latest version & Extension
package
o https://virtualbox.org/wiki/downloads
Step 2:

e Download CentOS 7 OVA(Open Virtual Appliance) from
o Link: https://linuxvmimages.com/images/centos-7
e Import CentOS 7 OVA(Open Virtual Appliance) into Oracle Virtual Box
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Step 3:Login into CenOS 7

e Login Details
o User name : centos
o Password : centos
e To change into root user in Terminal

#sudosu—

Step 4: Installation Steps for OpenStack

Step5: Command to disable and stop firewall
# systemctl disable firewalld

#systemctl stop firewalld
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Step 6: Command to disable and stop Network Manager
# systemctl disable NetworkManager

# systemctl stop NetworkManager

Step 7: Enable and start Network

#systemctl enable network

#systemctl start network
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Step 8: OpenStack will be deployed on your Node with the help of PackStack
package provided by rdo repository (RPM Distribution of OpenStack).In order to enable
rdo repositories on Centos 7 run the below command.

#yum install -y https://rdoproject.org/repos/rdo-release.rpm

Step 9: Update Current packages

#yum update -y
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Step 10:Install OpenStack Release for CentOS

#yum install -y openstack-packstack

Step 11:Start packstack to install OpenStack Newton

#packstak --allinone

Step 12:Note the user name and password from keystonerc_admin

#cat keystonerc_admin
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Step 13: Click the URL and enter the user name and password to start OpenStack
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B Logn - OpensStackDa X +
D& 100215 T8 & # O 3
openstack
Login
User Name
Password
-
OpenStack is successfully launched in your machine
B Projects - OpenStack % | +
€ 0/ 100215 fEe 4O =
ur-ﬂ:'vm.}rk 1 adrn = & wdrwn v
>
>
- . Projects
e h
Propect Name = « Filter 4+ Croute Project
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