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Laboratory Practice-11 (Cloud Computing) TE Computer

310258: Laboratory Practice |1

Teaching Scheme Credit Examination Scheme
TW : 50 Marks
PR : 25 Marks

PR: 04 Hours/Week 02

Guidelines for Instructor’'s Manual

The instructor‘s manual is to be developed as a hands-on resource and reference. The instructor's
manual need to include prologue (about University/program/ institute/ department/foreword/
preface etc), University syllabus, conduction & Assessment guidelines, topics under consideration-

concept, objectives, outcomes, set of typical applications/practicals/ guidelines, and references.

Guidelines for Student Journal

The laboratory practical are to be submitted by student in the form of journal. Journal consists of
prologue, Certificate, table of contents, and handwritten write-up of each practical (Title,

Obijectives, Problem Statement, Outcomes, software & Hardware requirements, Date of
Completion, Assessment grade/marks and assessor's sign, Theory- Concept in brief, algorithm,
flowchart, test cases, conclusion/analysis._Program codes with sample output of all perform

practical’s are to be submitted as softcopy.

As a conscious effort and little contribution towards Green IT and environment awareness,
attaching printed papers as part of write-ups and program listing to journal may be avoided. Use of
DVD containing students programs maintained by lab In-charge is highly encouraged. For reference

one or two journals may be maintained with program prints at Laboratory.

Guidelines for Assessment

Continuous assessment of laboratory work is done based on overall performance and lab practicals
performance of student. Each lab practical assessment will assign grade/marks based on parameters

with appropriate weightage. Suggested parameters for overall assessment as well as each lab

practical assessment include- timely completion, performance, innovation, efficient codes,

punctuality and neatness.

Guidelines for Practical Examination

Both internal and external examiners should jointly set problem statements. During practical

assessment, the expert evaluator should give the maximum weightage to the satisfactory

implementation of the problem statement. The supplementary and relevant questions may be asked
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at the time of evaluation to test the student‘s for advanced learning, understanding of the
fundamentals, effective and efficient implementation. So encouraging efforts, transparent evaluation
and fair approach of the evaluator will not create any uncertainty or doubt in the minds of the
students. So adhering to these principles will consummate our team efforts to the promising start of

the student's academics.
Guidelines for Laboratory Conduction

The instructor is expected to frame the assignments by understanding the prerequisites, technological
aspects, utility and recent trends related to the topic. The assignment framing policy need to address
the average students and inclusive of an element to attract and promote the intelligent students. Use
of open source software is encouraged. Based on the concepts learned. Instructor may also set one
assignment or mini-project that is suitable to respective branch beyond the scope of syllabus.

Operating System recommended :- 64-bit Windows OS and Linux
Programming tools recommended: - Information Security : - C/C++/Java

Augmented and Virtual Reality :- Unity, C#, Blender, VRTK, ARTK, Vuforia VR Devices: HTC
Vive, Google Daydream and Samsung gear VR.

Cloud Computing :- NA

Software Modeling and Architectures: Front end:HTMLS5, Bootstrap, jQuery, JS etc. Backend:
MySQL/MongoDB/NodelS
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Practical Laboratory Assignments
No.

Cloud Computing

Case study on Amazon EC2 and learn about Amazon EC2 web services.

Installation and configure Google App Engine.

Creating an Application in SalesForce.com using Apex programming Language.

Design and develop custom Application (Mini Project) using Salesforce Cloud.

Mini-Project
Setup your own cloud for Software as a Service (SaaS) over the existing LAN
in your laboratory. In this assignment you have to write your own code for|
cloud controller using open-source technologies to implement with HDFS.
Implement the basic operations may be like to divide the file in segments/blocks
and upload/ download file on/from cloud in encrypted form.
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Practical No: 01

Practical Title: Case study on Amazon EC2 and learn about Amazon EC2 web services.

Objectives:
» To learn Amazon EC2 web services

* To study on Amazon EC2 and learn about Amazon EC2 web services.

Hardware Requirements :

* Pentium IV with latest configuration

Software Requirements :
» Ubuntu 20.04

Theory:

An EC2 instance is nothing but a virtual server in Amazon \Web services

terminology. It stands for Elastic Compute Cloud. It is a web service where an AWS
subscriber can request and provision a compute server in AWS cloud.

An on-demand EC2 instance is an offering from AWS where the subscriber/user can rent
the virtual server per hour and use it to deploy his/her own applications.

The instance will be charged per hour with different rates based on the type of the
instance chosen. AWS provides multiple instance types for the respective business needs
of the user.

Thus, you can rent an instance based on your own CPU and memory requirements and

use itas long as you want. You can terminate the instance when it’s no more used and

save on costs. This is the most striking advantage of an on-demand instance- you can
drastically save on your CAPEX.
Let us see in detail how to launch an on-demand EC2 instance in AWS
Cloud.Login and access to AWS services
Step 1) In this step,
e Login to your AWS account and go to the AWS Services tab at the top left corner.

e Here, you will see all of the AWS Services categorized as per their area viz. Compulte,
Storage, Database, etc. For creating an EC2 instance, we have to choose Computea EC2

as in the next step.
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c https://console.aws.amazon.com/ec2/v2/home?region=us-east-1#Instances:sort=instancelc

i‘i AWS ~ || Services ~ | Edit

History All AWS Services ip EC2

|||D EC2 Compute Amazon Elastic Compute Cloud
able compute

capacity in the cloud.

[Tf] Console Home Storage & Content Delivery

= CloudFront Database

I Cloudwatch Networking [ EC2 Container Service

j Developer Tools .
T 1am P Amazen ECS allows you to easily

. run and manage Docker containers
€& DynamoDB IManagement Tools acress a cluster of Amazon EC2
instances.

Security & Identity

e Open all the services and click on EC2 under Compute services. This will launch the
dashboard of EC2.
Here is the EC2 dashboard. Here you will get all the information in gist about the AWS
EC2 resources running.

B AWS v Services v | Edit v

[ —

Events
Tags You are using the following Amazon EC2 resources in the US East (N. Virginia) region:
Reports 3 Running Instances 4 Elastic IPs
Limits 0 Dedicated Hosts 17 Snapshots
INSTANCES 12 Volumes 0 Load Balancers
Instances 22 Key Pairs 28 Security Groups

Spot Requests 0 Placement Groups
Reserved Instances

Scheduled Instances
Commands
Dedicated Hosts

‘ Need fast, reliable, scalable, fully-managed message queuing? Try Amazon Simple Queue Service.

IMAGES Create Instance

Abdls To start using Amazon EC2 you will want to launch a virtual server, known as an Amazon EC2 instance.

Bundle Tasks
Launch Instance
ELASTIC BLOCK STORE

Volumes Note: Your instances will launch in the US East (N. Virginia) region
Snapshots

[ SRR SRR ) - - T W R PR [ S

Step 2) On the top right corner of the EC2 dashboard, choose the AWS Region in
which youwant to provision the EC2 server.
Here we are selecting N. Virginia. AWS provides 10 Regions all over the globe

Step 3) In this step
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Once your desired Region is selected, come back to the EC2 Dashboard.
Click on 'Launch Instance' button in the section of Create Instance (as shown below).

Prachi M ~ N. Virginia -~ Sup

| US East (N. Virginia)

ia) region: US West (N. California)
- 1Ps US West (Oregon)
hots EU (Ireland)
3alancers EU (Frankfurt)

ity Groups Asia Pacific (Tokyo)
Asia Pacific (Secul)
Asia Pacific (Singapore)
Asia Pacific (Sydney)

s an Amazon EC2 instance.
Scuth America (S3o Paulo)

Contact Us

1| AWS -~ Services -~ Edit ~

| Ec2 Dashboard = Resources
Events
Tags
Reports 3 Running Instances
Limits 0 Dedicated Hosts

12 “Wolumes

You are using the tollowing Amazon ECZ2 resources i

INSTAMNCES
Instances 22 Key Pairs

Spot Requests 0 Placement Groups
Reserved Instances
Scheduled Instances Create Instance
Commands
Dedicated Hosis

IMOAMGES Launch Instance

Ardls
Bundle Tasks

To start using Amazon ECZ yvou will want to launch a

Mote: Your instances will launch in the US East (M. “irginia) re

ELASTIC BLOCK STORE Service Health

N Ua e

e Instance creation wizard page will open as soon as you click ‘Launch
Instance’.Choose AMI
Step 1) In this step we will do,

1. You will be asked to choose an AMI of your choice. (An AMI is an Amazon Machine
Image. It is a template basically of an Operating System platform which you can use as a
base to create your instance). Once you launch an EC2 instance from your preferred
AMI, the instance will automatically be booted with the desired OS. (We will see more
about AMIs in the coming part of the tutorial).

2. Here we are choosing the default Amazon Linux (64 bit) AMI.

Nf AWS v Services v Edit PrachiM ~  N.Virginia~ = Support

1.Choose AMI 070359 Instance Type 3. Configure Instance 4. Add Storage 5. Tag Instance 6. Configure Security Group 7.Review

Cancel and Exit

Step 1: Choose an Amazon Machine Image (AMI)

An Alis a template that contains the software configuration (operating system, application server, and applications) required to launch your instance. You can select an AMI provided by AWS, our
user community, or the AWS Marketplace; or you can select one of your own AMIs.

Quick Start 11022 of 22 AMIs

My Alls T Amazon Linux AMI 2015.09.1 (HVM), $SD Volume Type - ami-60b6c60a 9 m

AmazonLinux  The Amazon Linux AMI is an EBS-backed, AWS-supported image. The default image includes AWS command line tools, Python,
Ruby, Perl, and Java. The repositcries include Docker, PHP, MySQL, PostgreSQL, and cther packages

AWS Marketplace 64-bit

Community AMIs Rootdevice type: ebs  Virtualization type: hvm
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Choose EC2 Instance Types

Step 1) In the next step, you have to choose the type of instance you require based on
yourbusiness needs.

1. We will choose t2.micro instance type, which is a 1vCPU and 1GB memory
serveroffered by AWS.

2. Click on "Configure Instance Details" for further configurations

W AWS Sevices v Cdil ety M A

s n

Step 2 Choose an Instance Type

Fitler by: Al matance ypes  * Cummigenseation  +  Showihiee Columns

Cursantly svfmcted: LI s

S Opmlsed Avatstiia
Nermary (G LUS Oprimlsed Avalial

Neoork Purdoimmice

o w &= Mosctnts

Next Confipam Instance Cetamis

o In the next step of the wizard, enter details like no. of instances you want to launch at a
time.
o Here we are launching one
instance.Configure Instance
Step 1) No. of instances- you can provision up to 20 instances at a time. Here we are
launchingone instance.

W AWS v Services v | Edit v

1. Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5. Tag Instance . Configure Security Group 7. Review

Step 3: Configure Instance Details

Caonfigure the instance to suit your requirements. You can launch multiple instances from the same AMI, request Spot instances to take advantage
role to the instance, and more.

Number of instances (i) Launch into Auto Scaling Group ()

Diirabarineg antian

Step 2) Under Purchasing Options, keep the option of 'Request Spot Instances'
unchecked as ofnow. (This is done when we wish to launch Spot instances instead of on-
demand ones. We will come back to Spot instances in the later part of the tutorial).

N | AWS v Services v~ | Edit v

1. Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5. Tag Instance 6. Configure Security Group 7. Review

Step 3: Configure Instance Details

Configure the instance to suit your requirements. You can launch multiple instances from the same AMI, reguest Spot instances to take advantage of-
role to the instance, and more.

Number of instances (j) 1 | Launch into Auto Scaling Group (j)

Purchasing option (i) ) Request Spot instances _

Step 3) Next, we have to configure some basic networking details for our EC2 server.
e You have to decide here, in which VPC (Virtual Private Cloud) you want to launch your
instance and under which subnets inside your VPC. It is better to determine and plan this
prior to launching the instance. Your AWS architecture set-up should include IP ranges

for your subnets etc. pre-planned for better management. (We will see how to create a
new VPC in Networking section of the tutorial.
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e Subnetting should also be pre-planned. E.g.: If it's a web server you should place it in the

public subnet and if it's a DB server, you should place it in a private subnet all inside
yourVPC.

Below,
1. Network section will give a list of VPCs available in our platform.
2. Select an already existing VPC
3. You can also create a new VPC

Here | have selected an already existing VPC where | want to launch my instance.
Bl | AWS v | Services v | Edit v

1. Choose AMI 2. Choose Instance Type 3. Configure Instance 4 Add Storage 5. Tag Instance 6. Configure Security Group 7. Review

Step 3: Configure Instance Details

Configure the instance to suit your requirements. You can launch multiple instances from the same AMI, request Spot instances to take advantage c
role to the instance, and more.

Number of instances (i) 1

Launch into Auto Scaling Group (7)

Purchasing option (i) [ Request Spot instances

Network | (i) Vpc-05194tb0 (192.168.0.0/16) | Prachi_Test - vPC v | & Create new vPC
Launch into EC2-Classic

Subnet (j) vpe-521a5e07 (172.20.0.0/16) | POC_vpe Create new subnet
vpc-051941bD (192.168.0.0/16) | Prachi Test- VPG
B vpc-8452bcel (172.20.0.0/16) | POC_vpc
Auto-assign Public IP (i) vpc-823e39e7 (172.22.0.0/16) | TVPC
vpe-4c51bi28 (10.0.0.0/16) | POC_vpc3

IAMrole (D [None *| C create new 1AM role

Step 4) In this step,

e A VPC consists of subnets, which are IP ranges that are separated for restricting access.
e Below,

1. Under Subnets, you can choose the subnet where you want to place your instance.
2. | have chosen an already existing public subnet.
3. You can also create a new subnet in this step.

(T | AWS - Services ~ | Edit

1. Choose ANl 2. Choose Instance Type 3. Configure Instance 4. Add Storage & Tag Instance 6. Configurs Security Group 7. Review

Step 3: Configure Instance Details

Configure the instance to suit your requirements. You can launch multiple instances from the same AMI, request Spot instances to take advantage of the I
role to the instance. and more.

Number of instances (i) 1 Launch into Auto Scaling Group (i)

Purchasing option (i) [J Request Spot instances

Network (i) [vpc-d51947b0 (192 168 0.0/16) | Prachi_Test - vPC v | & Create new VPG ﬁ
1 @ [subnet-b3e300ea(192 168.2.0/24) | Prachi_Test-Pt_7 |

Create new subnet
subnet-Deeef779(192.168.3.0/24) | Prachi_Test_Public subnet 3 | us-east-1a

N . subnet-a94427de(192.168.1.0/24) | Prachi_Test- Public Subnet | us-east-1a
Auto-assign Public IP - (i) subnel-b3e3d0ea(192_168.2_/24) | Prachi_Test-Public subnet2 | us—east-1b

1AM role (i)

hd | C create new 1AM role

e Once your instance is launched in a public subnet, AWS will assign a dynamic public
IPto it from their pool of IPs.

Step 5) In this step,
e You can choose if you want AWS to assign it an IP automatically, or you want to do
itmanually later. You can enable/ disable 'Auto assign Public IP' feature here likewise.

e Here we are going to assign this instance a static IP called as EIP (Elastic IP) later. So
we keep this feature disabled as of now.
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Edit ~

3. Configure Instance 4. Add Storage 5. Tag Instance G.

Step 3: Configure Instance Details

Configure the instance to suit your requirements. You can launch multiple instances from the same AlI, request Spot instances to take advantage

role to the instance, and more.

Number of instances

[J Request Spot instances

[vpe-d5194m0 (192.168.0.0/16) | Prachi_Test - VPC v |

|subnet—bﬂssdﬂeaﬂ92,158,2,Df24) | Prachi_Test-Pu v |
251 IP Addresses available

Shutdown hahavinr
AWS ~  Services

1.Choose AMI 2. Choose Instance Type

Use subnet setting (Disable)
Use subnet setting (Disable)

['stan

Edit v

3. Configure Instance 4. Add Storage 5.Tag Instance

Step 3: Configure Instance Details

IAM role

Shutdown behavior
Enable termination protection

Monitoring

W

Tenancy

w Nebiarl intarfanas (i)

AWS ~ Sarvioes - L

), Conlipuin

tep 3. Configure Instance Details

W 0 NAACe 45 RUE YOUE TAGUIAMAITS

natance. and mors

Kwmtiaf oF INs1ancas
Purchasing cpuon
Network

Lene

Auto-33sg> Pudic F

1AM role

Shutdown Behaver
02000 101TNIDGE PEOTRCEIN

Monitanng

Tenancy

MET’s BKC Institute of Engineering,

You can kausen

| MR Ly | iy

TE Computer

Configure Security Group 7. Review

Launch into Auto Scaling Group (§)

C create new vPC

Create new subnet

“sfm—

C create new 1AM role

fi. Configure Security Group 7. Review

[None

v| C Create new 1AM role

@  [Stop

]

T

¥ Protect against accidental termination

[ Enable CloudWatch detailed monitoring
Additional charges apply.

Shared - Run a shared hardware instance
Shared - Run a shared hardware instance
Dedicated - Run a Dedicated instance

Dedicated host - Launch this instance on a Dedicated host

e

Tastiphe mazances oM e same AN fequest Spck natances to ke sdvents

Use mitmal settemy (Donazhe)

| Gt e en

f etk oy

Fain 2 sharss hangeors mtarce

Nashik.

o Of Hh Jow

Wee EHIEG FRNEN AN RCAAE MANAGemaTE

-

comcol | previous | [[ENEREETEIEY  hexc aca seorage
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Launch Status

Your instances are now launching
The following instance launches have been initiated: i-4c2c3cff  Hide launch log

Creating security groups Successful (sg-62d7d21b)
Authorizing inbound rules Successiul
Initiating launches Successiul
Applying tags Successiul

Launch initiation complete

Get notified of estimated charges
Create billing alertsto get an email notification when estimated charges on your AWS bill exceed an am

N VN - oo

- (RULERLEIIEN  Connect Actions v @ o ¢

Q sawrch  dn2e ol e 1to1or

@ Nome Instooce i) + Insmanos Type Avaiabllity Zoms Instance State Sty Uhecks Alpm Sty

@ Do Wob Server O drexe 2.micen 130361 1b T Intiakang Noao
Spot Requests
Reserved Instances Instance: | I-4cIclett (Dev_Web Server 01} Private IP; 1921602167
Stheddied Instances ————— \

ODescriphon Slolus Checks Monitonng 1803

Instances

Instance 1D deds Jeff Pubic NS

Instance staie wirg Peilic 1P
Instonco ype 32 mer Ehsse IP

Privem DSS Avalabiility one

Privain s a2 %3 2 W7 Secwity groups
Secantmy privatn 1Py Schaduled wvonts

VPCID =S T34l0 MIID

Yok
Snapenots

Suboet 1D Plattorm
Securtty Greups Netwoek btarisces ol MM raln
Shastic [Ps Sourceldest chock T+ Naey palr same
OLRAES = ClassieLink Ownar
Facement Groups

z DBSoptimized  Fals weh time  Febmsry
Key Paus LBS-optimiz L 3

Conclusion:

Thus, we saw in detail how to create an on-demand EC2 instance in this tutorial. Because it is an on-
demand server, you can keep it running when in use and 'Stop' it when it's unused to save on your
costs
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Practical No : 2

Practical Title: Installation and configure Google App Engine.

Objectives:
* To learn basic of Google App Engine.
* To install and configure Google App Engine.

Hardware Requirements :

* Pentium IV with latest configuration

Software Requirements :

» Ubuntu 20.04, Web application i.e. Google App Engine

Theory:

Introduction

Google App Engine is a web application hosting service. By “web application,” we mean an
application or service accessed over the Web, usually with a web browser: storefronts with
shopping carts, social networking sites, multiplayer games, mobile applications, survey
applications, project management, collaboration, publishing, and all the other things we’re
discovering are good uses for the Web. App Engine can serve traditional website content too,

such as documents and images, but the environment is especially designed for real-time

dynamic applications. Of course, a web browser is merely one kind of client: web application

infrastructure is well suited to mobile applications, as well.

In particular, Google App Engine is designed to host applications with many
simultaneous users. When an application can serve many simultaneous users without degrading
performance, we say it scales. Applications written for App Engine scale automatically. As
more people use the application, App Engine allocates more resources for the application and
manages the use of those resources. The application itself does not need to know anything about
the resources it is using.

The app engine is a Cloud-based platform, is quite comprehensive and combines
infrastructure as a service (laaS), platform as a service (PaaS) and software as a service (SaaS).
The app engine supports the delivery, testing and development of software on demand in a
Cloud computing environment that supports millions of users and is highly scalable.

The company extends its platform and infrastructure to the Cloud through its app engine.
It presents the platform to those who want to develop SaaS solutions at competitive costs .Have
you ever wondered as to who stands to benefit the most from the Google app engine? If you are

a business SME or enterprise which owns any web-based application that needs to be scaled
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without any compromise on the performance then Google App Engine is a good fit. Companies

like Best Buy and Khan Academy have chosen Google App Engine for their apps.

Google App Engine:

It is a platform-as-a-service (PaaS) Cloud computing platform that is fully managed and uses
inbuilt services to run your apps. You can start development almost instantly after downloading
the software development kit (SDK). You can go on to the developer’s guide right away when
you click on the language you wish to develop your app in.

As soon as you have signed up for a Cloud account, you can build your app:

] With the template/HTML package in Go

1 With Jinja2 and webapp2 in Python

[1 With Cloud SQL in PHP

[J With Maven in Java

Generally Available Features

These are covered by the depreciation policy and the service-level agreement of the app engine.
Any changes made to such a feature are backward-compatible and implementation of such a
feature is usually stable. These include data storage, retrieval, and search; communications;
process management; computation; app configuration and management.

[] Data storage, retrieval, and search include features such as HRD migration tool, Google
Cloud SQL, logs, datastore, dedicated Memcache, blobstore, Memcache and search.

[1 Communications include features such as XMPP. channel, URL fetch, mail, and Google
Cloud Endpoints.

[] Process management includes features like scheduled tasks and task queue

[1 Computation includes images.

[1 App management and configuration cover app identity, users, capabilities, traffic splitting,

modules, SSL for custom domains, modules, remote access, and multitenancy.

Advantages of Google App Engine:

[1 Infrastructure for Security

Around the world, the Internet infrastructure that Google has is probably the most secure. There
is rarely any type of unauthorized access till date as the application data and code are stored in
highly secure servers. You can be sure that your app will be available to users worldwide at all
times since Google has several hundred servers globally. Google’s security and privacy policies

are applicable to the apps developed using Google’s infrastructure.

] Scalability

For any app’s success, this is among the deciding factors. Google creates its own apps

using GFS, Big Table and other such technologies, which are available to you when you
MET’s BKC Institute of Engineering, Nashik. Prof. Anand N. Gharu
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utilize the Google app engine to create apps. You only have to write the code for the app
and Google looks after the testing on account of the automatic scaling feature that the app
engine has. Regardless of the amount of data or number of users that your app stores, the

app engine can meet your needs by scaling up or down as required.

[1 Performance and Reliability

Google is among the leaders worldwide among global brands. So, when you discuss
performance and reliability you have to keep that in mind. In the past 15 years, the
company has created new benchmarks based on its services’ and products’ performance.
The app engine provides the same reliability and performance as any other Google

product.

1 Cost Savings
You don’t have to hire engineers to manage your servers or to do that yourself. You can

invest the money saved into other parts of your business.

[1 Platform Independence
You can move all your data to another environment without any difficulty as there is not

many dependencies on the app engine platform.

Conclusion :

Thus, We have installed and Configured Google App Engine.
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Practical No: 3

Practical Title: Creating an Application in SalesForce.com using Apex programming

Language

Objectives:
» To learn salesforce cloud administration

* To create application in SalesForce.com using Apex programming

Hardware Requirements :

* Pentium 1V with latest configuration

Software Requirements :

» Ubuntu 20.04, Web application i.e. salesforce.com

Theory:

What is Apex?

Apex is a proprietary language developed by the Salesforce.com. As per the official definition,
Apex is a strongly typed, object-oriented programming language that allows developers to
execute the flow and transaction control statements on the Force.com platform server in
conjunction with calls to the Force.com API.

It has a Java-like syntax and acts like database stored procedures. It enables the developers to
add business logic to most system events, including button clicks, related record updates, and
Visual force pages. Apex code can be initiated by Web service requests and from triggers on

objects. Apex is included in Performance Edition, Unlimited Edition, Enterprise Edition, and

Developer edition.

&

Mome  Lonfs  Alowtn  Batch ipdine q...w_m._.. Opisintton  Hormmts  Ponbucn  Sepote  Dosbbonts  Cusmoer Soanh  Muntuntiors  Comtat Patsons  Motcios
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Features of Apex as a Language

Let us now discuss the features of Apex as a Language —
Integrated

Apex has built in support for DML operations like INSERT, UPDATE, DELETE and also DML
Exception handling. It has support for inline SOQL and SOSL query handling which returns the
set of sObject records. We will study the sObject, SOQL, SOSL in detail in future chapters.

[1 Java like syntax and easy to use
Apex is easy to use as it uses the syntax like Java. For example, variable declaration,

loop syntax and conditional statements.

[ Strongly Integrated With Data

Apex is data focused and designed to execute multiple queries and DML statements together. It

issues multiple transaction statements on Database.

(1 Strongly Typed

Apex is a strongly typed language. It uses direct reference to schema objects like Object and any

invalid reference quickly fails if it is deleted or if is of wrong data type.

[J Multitenant Environment

Apex runs in a multitenant environment. Consequently, the Apex runtime engine is designed to
guard closely against runaway code, preventing it from monopolizing shared resources. Any
code that violates limits fails with easy-to-understand error messages.

[ Upgrades Automatically

Apex is upgraded as part of Salesforce releases. We don't have to upgrade it manually.

[] Easy Testing

Apex provides built-in support for unit test creation and execution, including test results that

indicate how much code is covered, and which parts of your code can be more efficient.
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When Should Developer Choose Apex?
Apex should be used when we are not able to implement the complex business functionality
using the pre-built and existing out of the box functionalities. Below are the cases where we

need to use apex over Salesforce configuration.

Apex Applications
We can use Apex when we want to —

1 Create Web services with integrating other systems. Create email services for email blast or

email setup.

[1 Perform complex validation over multiple objects at the same time and also custom validation

implementation.

[1 Create complex business processes that are not supported by existing workflow functionality

or flows.

[ Create custom transactional logic (logic that occurs over the entire transaction, not just with a

single record or object) like using the Database methods for updating the records.
() Perform some logic when a record is modified or modify the related object's record when

there is some event which has caused the trigger to fire.

Working Structure of Apex
As shown in the diagram below (Reference: Salesforce Developer Documentation), Apex runs

entirely on demand Force.com Platform.

Force.com Platform

" Uncompiled Apex Compiled

Ay
Class or Trigger e
Apex

— — ’ Comgiler
Comgiler Errors

Developer User Internet | Application Dot

, ;’ Server Storéﬁ:fe'
l Request 7

L&

Apex h
Resun o Apex
Runtime _ Class l

End User

Flow of Actions
There are two sequence of actions when the developer saves the code and when an end user

performs some action which invokes the Apex code as shown below —
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Developer Action

When a developer writes and saves Apex code to the platform, the platform application server
first compiles the code into a set of instructions that can be understood by the Apex runtime

interpreter, and then saves those instructions as metadata.

End User Action

When an end-user triggers the execution of Apex, by clicking a button or accessing a Visual
force page, the platform application server retrieves the compiled instructions from the metadata
and sends them through the runtime interpreter before returning the result. The end user
observes no differences in execution time as compared to the standard application platform

request.

Since Apex is the proprietary language of Salesforce.com, it does not support some features
which a general programming language does. Following are a few features which Apex does not

support —
[J It cannot show the elements in User Interface.

) You cannot change the standard SFDC provided functionality and also it is not possible to
prevent the standard functionality execution.

[] You cannot change the standard SFDC provided functionality and also it is not possible to

prevent the standard functionality execution.

[1 Creating multiple threads is also not possible as we can do it in other languages.

Understanding the Apex Syntax

Apex code typically contains many things that we might be familiar with from other

programming languages.

Variable Declaration
As strongly typed language, you must declare every variable with data type in Apex. As seen in

the code below (screenshot below), IstAcc is declared with data type as List of Accounts.

SOQL Query
This will be used to fetch the data from Salesforce database. The query shown in screenshot

below is fetching data from Account object.
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Loop Statement

This loop statement is used for iterating over a list or iterating over a piece of code for a

specified number of times. In the code shown in the screenshot below, iteration will be same as

the number of records we have.

Flow Control Statement
The If statement is used for flow control in this code. Based on certain condition, it is decided

whether to go for execution or to stop the execution of the particular piece of code. For example,
in the code shown below, it is checking whether the list is empty or it contains records.

DML Statement

Performs the records insert, update, upsert, delete operation on the records in database. For
example, the code given below helps in updating Accounts with new field value.

Apex Code Development Tools

In all the editions, we can use any of the following three tools to develop the code —
] Force.com Developer Console

[l Force.com IDE

[0 Code Editor in the Salesforce User Interface

Conclusion:

Thus, We have created an Application in SalesForce.com using Apex programming Language.

Reference: https://www.tutorialspoint.com/apex/apex_overview.html
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Practical No : 04

Practical Title: Design and develop custom Application (Mini Project) using Salesforce Cloud.

Objectives:
» To learn salesforce cloud administration

* To install and configure the salesforce cloud administrative features

Hardware Requirements :

* Pentium 1V with latest configuration

Software Requirements :

» Ubuntu 20.04, Web application i.e. salesforce.com

Theory:
Introduction

Salesforce.com Inc. is an American cloud-based software company headquartered in San
Francisco, California. Though the bulk of its revenue comes from a customer relationship
management (CRM) product, Salesforce also sells a complementary suite of enterprise
applications focused on customer service, marketing automation, analytics and application
development.

Salesforce is the primary enterprise offering within the Salesforce platform. It provides
companies with an interface for case management and task management, and a system for
automatically routing and escalating important events. The Salesforce customer portal provides
customers the ability to track their own cases, includes a social networking plug-in that enables

the user to join the conversation about their company on social networking websites, provides

analytical tools and other services including email alert, Google search, and access to customers'

entitlement and contracts.

Lightning Platform

Lightning Platform (also known as Force.com) is a platform as a service (PaaS) that allows
developers to create add-on applications that integrate into the main Salesforce.com application.
These third-party applications are hosted on Salesforce.com's infrastructure. Force.com
applications are built using declarative tools, backed by Lightning and Apex (a proprietary Java-
like programming language for Force.com) and Lightning and Visual force (a framework that
includes an XML syntax typically used to generate HTML). The Force.com platform typically
receives three complete releases a year. As the platform is provided as a service to its

developers, every single development instance also receives all these updates.
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Community Cloud

Community Cloud provides Salesforce customers the ability to create online web properties for
external collaboration, customer service, channel sales, and other custom portals I their instance
of Salesforce. Tightly integrated to Sales Cloud, Service Cloud, and App Cloud, Community
Cloud can be quickly customized to provide a wide variety of web properties Salesforce Sales
Cloud Salesforce Sales Cloud is a customer relationship management (CRM) platform designed
to support sales, marketing and customer support in both business-to-business (B2B) and
business-to-customer (B2C) contexts. Sales Cloud is a fully customizable product that brings all
the customer information together in an integrated platform that incorporates marketing, lead
generation, sales, customer service and business analytics and provides access to thousands of
applications through the AppExchange. The platform is provided as Software as a Service
(SaaS) for browser-based access; a mobile app is also available. A realtime social feed for
collaboration allows wusers to share information or ask questions of the user
community.Salesforce.com offers five versions of Sales Cloud on a per-user, per month basis,
from lowest to highest: Group, Professional, Enterprise, Unlimited and Performance. The
company offers three levels of support contracts: Standard Success Plan, Premier Success Plan

and Premier+ Success Plan.

Create Custom Apps for Salesforce Classic
Create custom apps to give your Salesforce Classic users’ access to everything they need all in
one place.

If you're new to custom apps, we recommend using Lightning Platform quick start to create
an app. With this tool, you can generate a basic working app in just one step.

If you’ve already created the objects, tabs, and fields you need for your app, follow these
steps. With this option, you create an app label and logo, add items to the app, and assign the

app to profiles.

1. From Setup, enter Apps in the Quick Find box, then select Apps.

2. Click New.

3. If the Salesforce console is available, select whether you want to define a custom app or a
Salesforce console.

4. Give the app a name and description.

An app name can have a maximum of 40 characters, including spaces.

5. Optionally, brand your app by giving it a custom logo.

6. Select which items to include in the app.

7. Optionally, set the default landing tab for your new app using the Default Landing

Tab drop-down menu below the list of selected tabs. This determines the first tab a user

sees when logaing into this app.
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8. Choose which profiles the app will be visible to.

9. Check the Default box to set the app as that profile’s default app, meaning that new users
with the profile see this app the first time they log in. Profiles with limits are excluded

from this list.

10. Click Save

What is the difference between custom application and console application in sales force?
A custom application is a collection of tabs, objects etc that function together to solve a
particular problem.

A console application uses a specific Salesforce Ul - the console. Console applications are
intended to enhance productivity by allowing everything to be done from a single, tabbed,

screen.

Conclusion:

Thus, We have designed and developed custom application using salesforce cloud.
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Practical No : 05

Practical Title: Setup your own cloud for Software as a Service (SaaS) over the existing

LAN in your laboratory. In this assignment you have to write your own code for cloud

controller using open-source technologies to implement with HDFS. Implement the basic

operations may be like to divide the file in segments/blocks and upload/ download file

on/from cloud in encrypted form.

Objectives:

e To set your own cloud for SaaS over existing LAN
e Toimplement the basic operations may be like to divide the file in segments/blocks

Hardware Requirements :

* Pentium IV with latest configuration

Software Requirements :
» Ubuntu 20.04, VMwareESXi cloud

Theory:

Here we are installing VMwareESXi cloud

e Host/NodeESXi installation:-
o ESXiHardwareRequirements:-

ESXi6.7requiresahostmachinewithatleasttwoCPUcores.
ESXi6.7supports64-bitx86processors
ESXi6.7requirestheNX/XDbit to be enabled for the CPU in the BIOS.

ESXi6.7requiresaminimumof4GBofphysicalRAM.Itisrecommended to
provide atleast 8 GB of RAM to run virtual machines in typical
productionenvironments.

Tosupport64-bitvirtualmachines,support for hardware virtualization
(IntelVT-xor AMDRVI) mustbeenabledonx64CPUs.

One or more Gigabit or faster Ethernet controllers. For a list of

supportednetwork adapter models.

SCSI disk oralocal,non-network,RAIDLUN with unpartitioned space for

the virtualmachines.
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ForSerial ATA(SATA), a disk connected through supported SAS controller or supported on board SATA
controllers. SATA disks are considered remote not local. These disks are not used as a scratch
partition by default be cause they are seen as remote.
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Symntem Cuntomizat ion

Conl lgure Lockdown Hode
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GUIAccess :
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Create Datacenter:
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Add host .:
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Add Host
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Host View and View Config:

Cluster View and Configuration:
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Conclusion: Like this we have configure VVSphere Private Cloud
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