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CHAPTER 1: INTRODUCTION

1.1 Paxcom

[PAXCO/XN

Figure 1: Paxcom Logo

We are a team of 200+Ecommerce enthusiasts, passionate about using technology to simp
lify Digital Commerce and Payments for brands across the globe. Paxcom is a part
of the Paymentus group - aleading global paperless electronic billing and payment

solution provider.

@) paxcom

Ecommerce services to help Brands
and Sellers optimize their digital

commerce
e TR
/ \ / \
[ { \ \
( 2003 ) | 2012 ) 2019 )
\ / \ /
_—_— T N— :
ees “on “se
Vs Y N\ §
PAXCEL irchiMartt Paymentus
y gt . Amazing Gadgets
IT Services Muiti-channel eCommerce eBilling & Payment Solution
Enterprise products in production at Our Omni Channel B2C company A part of Paymentus Group - a
NYSE, Wall St. Firms, Payment selling on own online portal, leading global paperless electronic
Processors, Ecommerce Retailers, marketplaces and 9 Physical Retail billing and payment solution. Ranked
Banks and Marketing Agencies outlets in NCR. Recognized as Top by Deloitte to be amongst the fastest
Seller on Flipkart. growing North American companies
in 2011,2013, 2014 and 2019
®

Figure 2: Paxcom Timeline

Paxcom characterized way empowers the making of a uniform code base over an

association, without agonizing over characterizing certain principles.

Angular as of now accompanies these principles out of the crate. Tailing them doesn't just

build the consistency and hence the nature of the code. It makes your application more



obvious, as well. That is, in the event that you are as of now acquainted with angular. This
exacting methodology likewise proves to be useful across collaboration fringes. It
empowers new engineers to incorporate into another group rapidly, as a result of the high

commonality with the code.

What I need to state is, you should follow the angular structure rules to capitalize on the
angular system. It will make your life significantly simpler, when coming into new

undertakings and will expand the nature of your code consequently.

A typical activity, when learning angular is to put everything into the application module.
Obviously, that your application will advance into a total chaos. Modules are there which

is as it should be!

Modules help to sort out your code into littler groups to make discovering things simpler.
Yet, they are not just a corrective thing. With the assistance of lethargic stacked modules,
you can likewise build the client experience by just downloading the pieces of the

application, that are required at that point.

Angular is written in typescript by Google development team and is maintained by them
regularly. It's first initial release was in beginning of 2016. Very first version was called as
Angular-JS so in future updates to make it distinguish from other they named it to just
Angular and removed the JS. 11 stable versions has been released by the google team along
with the community support as of date 11 Nov 2020. Todo material design in anular, it

provides angular material library.

1.2 Paymentus

Paymentus is a North Carolina based software company providing complete billing

solutions.

I worked at Paxcom India Pvt Ltd at Gurugram branch. I worked with the OmniChannel
Team and was successfully able to understand their working structure and pattern. I also

learned soft skills like communicating within a corporate firm and working with a team. I



was successfully able to understand various coding paradigms used by a company to build
its application. I got a thorough understanding of some of the company's existing products

and some of the upcoming products.

The working culture of the company is great. I thoroughly enjoyed myself working there.
Paxcom has atypical blend of work and fun. Although I didn't get to spend much time in
the company office and started working from home after the coronavirus pandemic
lockdown, I really enjoyed the weekend football and various parties at the company. And
even after the lockdown the communication between me and my team was good through

various meeting platforms like skype and google meets.

There are numerous things I love about my internship - the experience/information I've
acquired, the balance between fun and serious activities climate, my director and
colleagues, and surprisingly the gathering of people 1 exercise with on my mid-day breaks.
In any case, in the event that [ needed to put it on a certain something, what I like most is,
at last, the way that this chance truly opened the entryway into my profession. The most
stunning thing about this temporary position experience is that it truly overcame any barrier
between learning things and really applying a portion of this information into a reality, and
getting paid for it! The way that I presently have an entry-level position straightforwardly
identified with what I concentrate on it makes me study more diligently and makes me need
to sort out how I can apply a greater amount of what I'm realizing in an internship. It's

interesting, in light of the fact that things I've learned in college help me at work.

1.3 Description of Industry:

In 2004, Paymentus was born from a desire to improve the way bills get paid.
Vision, innovation and exemplary service have propelled Paymentus to become
the leading paperless electronic billing and payment solution on the market,
resulting in 1,300 clients including some of the largest billers in NorthAmerica.
We know that in order to keep our solutions current and relevant, we need
people with the know how, drive and proclivity for fostering a supremely
Happy customer experience. Our highly committed, creative employees turned an
Idea into a secure, SAAS based Customer Engagement and Payment Platform;

one that enables direct bill organizations to provide a unified customer experience



and boost adoption of cost-saving electronic billing and payment services.

Recognized by Deloitte to be among the fastest growing NorthAmerican
companies in 2011, 2013, 2014, and 2016, Paymentus consistently strives to
develop better, faster, more secure, costefficient billing and payment platforms.
We continually seek higher value for our customers, in both solutions and
service. It's what has led to our remarkable growth in the last decade. We
succeed when our clients succeed. They succeed when their customer
relationships are enhanced and, in turn, their customers participate in these costs

having electronic services at high rates.

1.3.1 How Paymentus Works:

Customer
p— = Customer You thank
} places order the customer
| S
Your webshop
You create Mollie calls You retrieve the
a payment your webhook payment status
—_—
|
=
) Customer
Mollie pays
Figure 3: How paymentus works
How to Pay:

Input the URL of the organization you want to pay into your web browser and

navigate to the billing section to begin the payment process.

Unsure of the URL?:
It is often found on your paper billing statement. If not, look-up the webpage via

your preferred search engine (Google, Bing, etc.).



CHAPTER 2 : OOPs AND DATA STRUCTURES

2.1 Object Oriented Programming

Object-oriented programming (OOP) is a programming paradigm which does not have a
major focus on functions and logic, but is more concerned about the functionality that

revolves around data and objects.

It merely focuses on the logic required for the management, but strongly on the objects.
For the projects and ideology that is large and is prone to update, the developers prefer this
method of programming. If the work is concerned with the production systems, designing,
or mobile applications, the developers aim at working on the principles and features of

OOPs.

2.1.1 Structure of OOPs

1. Classes: It is just a blueprint of the methods, attributes and objects. It is considered to be

a logical entity and used to define the states of variables, methods and attributes.

2. Objects: Object is an actual instance of a class that implements the traits of the methods
and attributes of the class. It is an entity that does not exist logically but has a structure and

an existence.

3. Methods: These are the functions inside a class to describe the behaviors of objects. They

are meant to perform certain tasks.

4. Attributes: Attributes are needed to store the information and data. Inside a class, they

are used to represent the state and quality of the objects.

2.1.2 Features of OOPs

1. Encapsulation: As the name suggests, encapsulation means to put the content of the class
into a capsule. The important information is bound inside it and all the unnecessary details

are hidden from the user.



a) Data Binding: Binding the information, attributes, methods and data inside a class.
b) Data Hiding: Hiding the unnecessary details from the user.

Its major focus is to provide security.

2. Abstraction: This is a feature which is intended to not disclose the backend functionality

and details to the user, as it is totally not needed.

3. Inheritance: Inheritance is a feature by virtue of which classes can inherit the properties
of some other classes. The classes which inherit the properties are called the derived classes

and whose properties are inherited are called the base classes.

4. Polymorphism: Polymorphism is the process by which a piece of code, data, technique,

or object acts differently in different situations.

a) Compile-time Polymorphism: Compile time polymorphism, commonly referred to as
static polymorphism, is a sort of polymorphism that occurs during the compilation process.

The compiler determines the shape or value that the entity in the image must take.

b) Run-time Polymorphism: Runtime polymorphism, also known as Dynamic
Polymorphism, is a sort of polymorphism that occurs while the programme is running. It
signifies that the compiler cannot decide. As a result, the execution determines what shape

or value must be taken.

2.2 Data Structures

Data Structures is a medium of storing data and organizing it. It is a way of arranging data
on the system in order to have an efficient access and update. During the internship, before
we could actually move to the major work ahead, our mentor wanted us to brush up our

skills on Data Structures.



During the course of our proceedings, we were not asked to go through all the Data

Structures, just a few of them that were needed for our further meetings.

1. Arrays: Arrays are the Data Structures that enable contiguous memory allocation. It
follows an index based allocation, which makes it easier to access an element. All the

elements have the same data type.
2. Stack: Stack are the special Data Structures that follow the Last In First Out principle.

It is a linear data structure.

~

-]

~
| 2
[ 1]

empty push push push pop
stack

Figure 4: Stack Representation

3. Queue: Queue Data Structure follows the First In First Out principle. It is a linear Data
Structure.

‘\ ) %
- n - un n n e
=  =ss 8092 = &

empty queue enqueue enqueue dequeue

FIFO Representation of Queue

Figure 5: Queue Representation



The two operations are :
a) Enqueue

b) Dequeue

LeronT ]

l REAR -1 0 1 2 3 B

enqueue

Figure 6: Enque



enqueue

0 i 2 3 i
2345

dequeue

Figure 7: Deque

4. Linked List: This is a linear Data Structure in which elements are connected to each other
in a series of nodes. A node contains two important pieces of information, the value and

the address of the next node.

Head —» 1 next —p 2 next —» 3 next —§ NULL

A linked list

Figure 8: Linked List
Time Complexity

Worst case Average Case
Search O(n) Oln)
Insert of1) of)
Deletion of) oN)

Figure 9: Time Complexity of Linked List



Chapter 3: C# and .NET Framework

3.1 Introduction to C# :

Figure 10: C# Logo

Ct# is a programming language specially developed by Microsoft for the major purpose of
working on .NET framework. It can be used for developing web, desktop and mobile

applications.

We were made to brush up on our knowledge and the basic topics of C# including variables,
data types, type casting, operators, loops, conditional statements etc. We would not prefer
to mention them in detail in this report, but majorly focus on the latest concepts that we

learnt during the internship.

3.1.1 Language Integrated Query (LINQ):

Language Integrated Query (LINQ) is referred to as a set of technologies which integrates
the query capabilities into the C# language. Earlier, the developer was supposed to learn
and understand different query languages for different data sources such as SQL databases,

XML, web services etc.

LINQ is capable of providing numerous points of advantages to the users namely, filtering,
grouping the operations, ordering and all with a minimum piece of code. In order to query
and transform the data in SQL database, XML documents and streams, .NET collection,

LINQ prefers a basic query expression pattern.

10



3.1.2 LINQ Architecture:

DON NET Application (C#, VB.NET and Others)
LINQ Query
LINQ To Object é;':a%:; LINQ To SQL 'l-s'"ftfi:: LINQ To XML
Object Data DataSets DataBase Entities XML Docs

DataSource
Providers

Objects Relational

XML
Figure 11: LINQ Architecture
3.1.3 Generics in C# :

In order to defer the specifications of more than single data types, the concept of Generics
was made into practice. By using a generic type parameter T, a single class is written that
other client code can use without incurring the cost or risk of runtime casts or boxing

operations.

By using Generics, the functionalities like reusability, type safety, and efficiency is

obtained.

11



using System;
namespace CSharpProgram

{

class GenericClass<T>

{
public GenericClass(T msg)

{

Console.WriteLine(msg);

}

class Program

{
static void Main(string(] args)

{

GenericClass<string> gen = new GenericClass<string> (“This is generic class");
GenericClass<int> genl = new GenericClass<int>(101);

GenericClass<char> getCh = new GenericClass<char>('l");

Figure 12: Generics Code

C# compiler is smart to replace the placeholder at the times, with the specific data types

accordingly. The concept of generics is used to create general purpose classes and methods.

3.1.4 Delegates in C#:

A delegate is a type that holds pointers to methods that have a certain argument list and
return type. You can associate a delegate's instance with any method that has a compatible
signature and return type when you create it. The method can be invoked (or called) using

the delegate instance.

Delegates are ideal for establishing callback methods since they can refer to a method as a

parameter. You can create a method in your application that compares two objects. A

12



delegate for a sort algorithm can use that method. The sort function can be more broad

because the comparison code is separate from the library.

Delegate figure

1

( function()}

function()

generate |Publisher
| Delegate ] (event generator)
an event

Figure 13: Delegates

A method is typically passed as a parameter to other methods by programmers. Delegates

are used for this purpose. A delegate is a class that encapsulates a method signature.

3.1.5 C# Console Application :

In C#, a console program is one that accepts input and displays output on a command line
console, with access to three fundamental data streams: standard input, standard output,

and standard error.

A console application allows you to read and write characters from the console, either
individually or as a line. It's the most basic type of C# application, and it's usually run from
the Windows command prompt. A console programme is often a standalone executable file

that has little or no graphical user interface (GUI).

Console programmes written in C# feature a single main execution point (static main
method), which accepts an optional array of arguments as its only input to represent

command-line parameters.

13



) File Edit Selection View Go Run Terminal Help rogra 2 - Visual Studio Code

@ £R s Programcs X

vaasssserol. [ R O &
> .vscode
> bin
> obj

™ (Classes Project

€ Customer.cs

nitiato

< Program.cs

ProcessIniti
ssInitiator

Figure 14: Program.cs file

Customer Services Class consists of all the function logic to perform different operations

on our data.

1 File Edit Selection » Run  Terminal Help

cuasses prov... [

oUTLINE
TIMELINE
¥ @o0A14 & BCasesPioec? Ln1Coll Spaces4 UTFB CRIF Cf ®Golve & 0O

2 Type here to sear ® & 18°C Cloudy ~ =

Figure 15: Customer Class
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Customer Class serves as our Data Model

OUTLINE GetPhonetumber ()
TIMELINE
X @0A14 @ B CassesPoject2 Ln1,Coll Spaces4 UIF8 CRIF Cf ®Go

2 P Typeheretosearch N ., e @ ) @ & 18°C Cloudy ~ B /7

Figure 16: Data Model

ProcessInitiator.cs: Main function initiates the process Initiator Class which is responsible

for all the UI display and I/O operations conducted while the execution of the program.

OUTLNE

TIMELINE -
X @odo & InT3Col63 Spscesd UTFE CRE €2 @Gotwe & O

| £ searc ] ¥ @ & 15°C Cloudy ~

Figure 17: ProcesslInitiator.cs
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Tools.CS: Tools is a class which contains all the required arbitrary functions which are
reused in different operations.

OUTLINE
TIMELINE
1 Coll Spaces4 UTF8 CRIF ¢ ®couve & 0

o search ‘' ' ¢ ! 7 & 18°C Cloudy ~

Figure 18: Tools.cs

UserlInterface.CS: Its responsible for all the UI display operations, it is instantiated in
Processlnitiator class.

to the standard output strean

SearchCustomerByName ()

ouTLINE
TIMELINE
X @0AM @ BICassesProject2 Ln1,Coll Spaces4 UTF8 CRIF CF @Golve A O

& 18°C Cloudy

Figure 19: UserInterface.cs
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Microsoft®

NET

Framework

Figure 21: .NET Framework
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.Net is an open source and a cross platform used for different operating systems in order to
develop console and web applications. And, NET Framework is an actual implementation

of .NET to develop applications on Windows.

3.2.1 Architecture of NET Framework :

Visual
Basic
compiler

Common Intermediate
Language (CIL)

Common Language
Runtime (CLR)

Machine code

Figure 22: Architecture of .NET Framework

The major components of .NET Framework are:

1. Common Language Runtime (CLR) : The running applications are handled by an engine
which is executive in nature. The major beneficiary properties offered by it, includes

threading, management, type-safety, and handling the exceptions and errors.

18



2. Class Library: When the need comes to writing and reading files, connection with the
database, or providing types for numbers, dates, strings, the role of Class Library gets into
play. Providing a set of Application Interfaces, common functionality types, Class Library

performs the job.

The programming languages used for writing the applications in .NET are C#, F# or Visual
BASIC. The code compilation is into a language independent and agnostic intermediate
language i.e, Common Intermediate Language (CIL) and which is further stored as .dll or

.exe files in assemblies.

At the time when the application starts to run, CLR turns the machine code for executing
specific architecture with the help of JIT (Just-in-Time) compiler and in the meantime CLR

takes the assemblies.

3.3 WEB API:

API stands for Application Programming Interface. It is a software intermediary that allows

two or more apps to communicate with one another

Req_qp_s_t Req_gqst

_Response | Response

Figure 23: Web API

A web API is an application programming interface for a web application or web server, to
put it simply. It communicates with clients and websites using the HTTP protocol for data
access.

The Asp.net Core web API is a platform-independent web API.

Why is Web API required?

e The customer wishes to utilize the app on a variety of platforms, including mobile,

web, and Google devices. Web API can be handy in this situation.

19



o Web API receives requests from many devices and responds in JSON format. The
majority of gadgets can interpret JSON output.

e Take a look at the web Api Architecture diagram below.

WEB API

Web API
Controller

Figure 24: API Architecture

3.3.1 Web API project Objective:

The objective of this sub project was to convert our previously created C# console
application into a .Net based WEB API. This API can handle customer Booking services
and operations and stores data into an SQL Server database. This Web API followed N-
Layered Architecture

N-Layered Architecture: using N-tier architecture we can divide our project into different

layers enabling separation of concerns.

20



Application

User interface

}

Business Logic

7

Data Access

RDBMS

Figure 25: N Layer Architecture

3.3.2 Controller:

A Web API controller is a class that may be built in the Controllers folder or any other
location in the root folder of your project. A controller class must have a name that ends in
"Controller" and be inherited from the System.Web.Http.ApiController class. Action

methods refer to all of the controller's public methods.

CustomerController has all the action methods required by this WEB API.

00 File Edit View Git Project Build Test e 2 c +Q) WebAPI2704

ki ) & > 5 P cu

CustomerControllercs # X CustomerBLLcs CustomerDALcs
(6 WebAPI2704 - | 4 WebAPI2704 Controllers.CustomerController
= Microsoft.AspNetCore.Http;

Microsoft.AspNetCore.Mvc;

Microsoft.EntityFrameworkCore;

System;

System.Collections.Generic;

System.Ling;

WebAPI2704. Models;

WebAPI2704.Controllers

<t customerDataContext)

_context = customerDataContext;
_BLL = BusinessLogiclayer.Cus rBLL();

s> GetAllCustomers()

return _BLL.GetAllCustomers();

keyName)

Error List  OQutput

Figure 26: Customer Controller
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Business Logic Layer: Business Logic Layer is responsible for all the logical operations of
WEB APL. it consists of different functions which are invoked in the controller. Business
Logic Layer further connects to Data Access Layer for storing and retrieving data from our
database.

Customer.BLL is an implementation of Business Logic Layer

Git Project Build Debug Test c iind L Q » WebAPI2704
= D> B3 &1/ P cun

merController.cs CustomerBLLcs + X CustomerDALcs
inessLox S ~ | AgBusinessLogiclayer.CustomerBLL CustomerBLLO
System;

System.Collections.Generic

WebAPI270U.Models;

BusinesslLogicLayer

—0 ——10
=

rBLL

te DataAccesslLayer.C
fel [¢)

DataAccesslLayer.C
s> GetAllCustomers()

data = _DAL.GetAllCustomers();
return data;

GetByName (s keyName)

AllData = _DAL.GetAllCustomers();
foreach ( item in AllData)

if (item.Name == keyName)
{
return item;
3
3

return n

01— {————1}

IEnumerable<C s> GetByCountry( string keyName)

Data Access Layer: Data access Layer helps in performing all the operations on the

database. Custome.DAL is the Data Access Layer of this WEB API.

Project  Build  Debug  Tes al s E lp  Search (Ctrl+Q) WebAPI2704

>l »c

CustomerDAL.cs # X

CustomerDAL

db = ne merDa
return db.Customers.TolList();

s customerModel)

db = ne
db.Customer:
db.SaveChange

RemoveByName C ) keyName)

O;
tOrDefault(c => c.Name keyName) ;

.State = EntityState.Deleted;

Figure 28: Customer DAL
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Startup.cs is the root file of this WEB API where the execution of this project begins

following pipelining, security features, controller etc.

0 rile Edit Git Project Build Debug Test Analyze Tools B I Ctri+Q P WebAPI704

~ i =g > 3 F3 P Current Document (Starty

Startup.cs # X CustomerBooki...sController.es CustomerController.cs CustomerBLLcs CustomerDALcs
(G WebAPI2704 ~ | 93 WebAPI2704 Startup Startup(IConfiguration configuration)

Microsoft.AspNetCore.Builder;

Microsoft.AspNetCore.Hosting;

Microsoft.AspNetCore. HttpsPolicy;

Microsoft.AspNetCore.Mvc;

Microsoft.EntityFrameworkCore;

Microsoft.Extensions.Configuration;

g Microsoft.Extensions.DependencyInjecti

Microsoft.Extensions.Hosting;

Microsoft.Extensions.Logging;

system;

System.Collections.Generic;

System.Ling;

System.Threading. Tasks;

WebAPI2764 . Models;

WebAPI2764

IConfiguration configuration)

Configuration = configuration;
IConfiguration Configuration { get; }

ConfigureServices(IServiceCollection services)

services.AddControllers();
services. AddDbContext<C a (options => options.UseSqlServer(Configuration.GetConnectionString("C

Configure(IApplicationBuilder app, IWebHostEnvironment env)

if (env.IsDevelopment())
.

L

Operations

Figure 29: Startup.cs

Database: All the bookings and customer related information is processed and stored in the

database below, data is also fetched from this database.

L .); SQLQuery1.sql - IGT-G7PXVG3\SQLEXPRESS.CustomerData (IGT1-G7PXVG3\rsaini (56)) - Microsoft SQL Server Management Studio

File Edit View Query Project Tools  Window Help

G-o(B-u-aW B Newuey B R B KK % T | | 2% |order - me=ss
| CustomerData ~ | P Execute v i2 | -
Object Explorer * o x | SQLQuery2 5ql - 1G...7PXVG3\rsaini (58)) SQLQueryl.sgl - IG...7PXVG3\rsaini (56)) + X _
Connect~ ¥ ¥ <& 1 fF=**=% script for SelectTopNRows command from SSMS  *=*®k=%/

= 2 [=SELECT TOP (1@e©) [name]
= B IG1-G7PXVG3\SQLEXPRESS (SQL Serve
3 » [planeNumber]
Databases
- 4 , [seatNumber]
[ ¥ System Databases 5
5 FROM [CustomerData].[dbo].[CustomerBookings]

& Database Snapshots
= W CustomerData
= Database Diagrams
El ¥ Tables
System Tables
FileTables
External Tables
Graph Tables
FH dbo.CustomerBookings
B dbo.Customers
E Views
[ = External Resources
Synonyms
Programmability 110% ~
Service Broker
Storage
B Security
W databasel
| @ MyDatabase
| @ MyDatabase3
& MyDatabase

[= E

&

BE®HB

&2

EE Results gl Messages
name  planeNumber  seatNumber
1 Rohan : 12 12

B EE E

Figure 30: CustomerBookings Table
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L; SQLQuery2.sql - IG1-G7PXVG3\SQLEXPRESS.CustomerData (IG1-G7PXVG3\rsaini (58)) - Microsoft SQL Server Management Studio

File Edit View Query Project Tools Window Help
C-o0|B-0-LRL Brvaiey BIRIAP| X T2 - -
“F | CustomerData - | b Execute v 28 ‘ 95T g | :E
E—
Object Explorer ATl SQLQuery2.5ql - IG...7PXVG3\rsaini (58)) # X [EelNeNC k|l (ch,

Connect~ ¥ ¥ (VS

=1 8 1G1-G7PXVG3\SQLEXPRESS (SQL Serve
(=] % Databases
[ ™ System Databases
[ ¥ Database Snapshots
(= W CustomerData
[ I Database Diagrams

B ™ Tables
= System Tables
B ¥ FileTables

& ¥ External Tables

[ = Graph Tables

& B dbo.CustomerBookings
[ EE dbo.Customers

Views

2]

External Resources
Synonyms
Programmability
Service Broker
Storage

Security

[ @ databasel

@ W MyDatabase

@ W MyDatabase3

@ W MyDatabase4

@ W MyDatabase5

EREEEA

@ W TestApply

il l/*‘**” Script for SelectTopNRows command from SSMS
2 [=SELECT TOP (10@9) [name]

FREXEE

3 »[age]

4 , [phoneNumber]

5 »[city]

6 , [country]

7 FROM [CustomerData].[dbo].[Customers]

110% -~
B Results & Messages

name  age phoneNumber ity country
1 [lex 721 123412341234 Dharamshala  America
2 Rehan 21 123412341234 Ghaziabad  India
3 Vaibhav 25 123412341234 Ahemdabad India

Figure 31: Customers Table

HTTP Request method: A client (browser) sends an HTTP request to the server, which is

subsequently answered by the server. The answer may include the requested content as well

as status information about the request.

-

Client sends a request

GET
| | POST
PUT
DELETE
HTTP methods Server sends a response

Figure 32: Http Client Server Model

HTTP Methods

= GET

= POST

= PUT

= HEAD

= DELETE
= PATCH

* OPTIONS
* CONNECT
* TRACE

Figure 33: Http Methods
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3.4 Postman:

Postman is an API creation, testing, and modification tool. This programme contains
practically every functionality a developer might want. Over 5 million developers use it
every month to make API development simple. It can perform a wide range of HTTP
requests (GET, POST, PUT, PATCH), save environments for later use, and convert API to

code in a number of languages (like JavaScript, Python).
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Chapter 4 SQL Server
4.1 Introduction to RDBMS:

RDBMS stands for Relational Database Management System. A relational database is a
database category which will store data points and is able to provide access to data points
which are related to each other. Relational databases are built on the concept of relational
model which is an intuitive and straightforward method of tabular representation of data.
In a relational database there is a unique ID called the key for each row in the. The table's
columns include data attributes, and each record typically has a value for each attribute,

making it simple to construct links between data points.

4.2 Structured Query Language (SQL) :

SQL is a computer language for retrieving and managing data in relational databases.
Structured Query Language stands for Structured Query Language. SQL enables us to
conduct operations on the database's records. Update records, delete records, create and
edit database tables, insert records views, and so on are examples of such operations. SQL
is the standard language which is used for Relational Database System. MySQL, MS
Access, Oracle, Sybase, Informix, Postgres and SQL Server use SQL as the standard
database language for all the Relational Database Management Systems (RDBMS).

4.2.1 Applications of SQL
SQL is the most popular query language that is used to manage databases.

o It facilitates us to access data in the relational database management systems.
o It helps us to describe the data.
e It provides us with tools to define the data in a database and manipulate that data.

o It provides us with tools to embed within other languages using SQL modules,

libraries & pre-compilers.

o It provides us with tools to create and drop databases and tables.
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o It provides us with tools to create view, stored procedure, functions in a database.
o It provides us with tools to set permissions on tables, procedures and views.

When we need to run a SQL command on a relational database management system, the
system automatically determines the optimal approach to complete our request, and the

SQL engine decides how to interpret that command.

4.2.2 SQL Components :
e Query Dispatcher
e Optimization Engines
o Classic Query Engine

¢ SQL Query Engine, etc.

[ SQL QUERY ]

\ 4

SQL Language PARSER + OPTIMIZER ]
Processor

FILE MANAGEMENT &
TRANSACTION MANAGEMENT

PHYSICAL
DATABASE

Figure 35: SQL Components Processing
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4.2.3 SQL Architecture

SQL Server is a product of Microsoft, which obeys the principles of relational database
management system (RDBMS). The basic functionality of the server is to store and thereby
performing the retrieval operation on the data. The SQL server is completely based on a
standard programming language i.e, SQL particularly used for working with relational
databases. For over a span of two decades, SQL Server served the technical world for

Windows. And soon in 2016, Microsoft released it for Linux.SQL Server Architecture
SQL Server consists of two main components:

e Database Engine

« SQLOS

Database Engine:
Database Engine is the core component of the SQL Server. The Database Engine consists
of two things. A relational engine which is used to processes queries and a storage engine

which is used to manage database files, indexes, pages, etc.

e Relational Engine:
The Relational Engine consists of the components which decide the best way to
complete a query. The query processor is another name for the relational engine.
Based on the input query, the relational engine retrieves data from the storage
engine and processes the results. Query processing, memory management and
distributed query processing are all tasks performed by the relational engine.

e Storage Engine:
The storage engine is responsible for data storage and retrieval from storage systems

like discs and SAN.

SQLOS:

The SQL Server Operating System, or SQLOS, sits beneath the relational engine and
storage engine. Many operating system services, including as memory and [/O
management, are provided by SQLOS. Exception handling and synchronisation services

are among the other services available
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4.3 Stored Procedures:

SQL Server provides Stored Procedures with the motive of grouping multiple SQL
statements in logical units. This procedure is a names object when its comes to the storage
in SQL Server Database Server. On calling it at first, SQL Server creates a plan that handles
the execution, called the execution plan and storage is done in the cache. On further

executions, SQL Server reuses the plan for a fast and reliable execution.
The main advantages of stored procedure:

1. Better Performance: The stored procedure calls are quick and efficient. The reason
being stored procedures are compiled once and then are stored in executable form

thus giving quick response.

2. Higher Productivity: As we are reusing the same piece of code again and again

so productivity is higher.

3. Scalability: By isolating application processing on the server, SP increase
scalability.

50LCueryd.sgl - 1G...GC7S593 asuri (56))* + X

1 FCREATE Procedure [dbo].[SwitchProcedurel]
@startYear int,
@endYear int

It

4 | As

5 HBegin

6 H;with calenderCTE([year], [month])
7 As

a |

g Select @startYear,1

1@ Union All

11 Select case When [month]=12 Then [year]+1
12 Else [year]

13 End,
14 case When [month]=12 Then 1
§ Else [month]+1
16 End
17 from calenderCTE
18 Where [year]<=@endYear
1 |
20 | Select * from calenderCTE
21 | option(maxrecursion @)
22 | End
23] |

Figure 36: Stored Procedure
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4.4 Common Table Expressions (CTE):

CTE stands for common table expression. A CTE helps us to create a temporary named
result set which has temporary availability in the execution scope of a statement such

as SELECT, INSERT, UPDATE, DELETE, or MERGE. This clause can be used at in

multiple situations like it can be used in a CREATE VIEW statement as part of its defining
SELECT statement. A common table expression can even refer to itself. This is known as

a recursive CTE.

1 [FCREATE Procedure [dbo].[SwitchProcedurel]
@startYear int,
@endYear int

Wk

4 | As

5 EBegin

6 [H;with calenderCTE([year], [month])
7 As

8

g Select @startYear,1

1@ Union AlL

11 Select case When [month]=12 Then [year]+1
12 Else [year]

13 End,

14 case When [month]=12 Then 1
15 Else [month]+1

16 End

17 from calenderCTE

18 Where [year]<=@endYear

19 )

20 | Select * from calenderCTE

21 | option(maxrecursion @)

22 End

23] |

Figure 37: CTE

4.4.1 Recursive CTE:

A CTE that references itself is known as a recursive common table expression. By referring
itself, the CTE is continually executed, returning subsets of data until the entire result set
is returned. When we need to query hierarchical data, such as organisation charts where
one employee reports to a manager or multi-level bill of materials where a product is made
up of many components, each of which is made up of many more components, a recursive

CTE comes in handy.
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salQuenybsal - 16..GCTss03\esuri (59 = |

1 FALTER Procedure [dbo].[finalCTE]

2 | @startYear int,

3 | @endYear int

4 AS

5 =BEGIN

6 | DECLARE @year int, @month int

7 SET @year = @startYear

g SET @month = 1

9 O ; with CTE (yearl)

10 AS

11 (

12 SELECT @year

13 UNION ALL

14 SELECT yearl+l FROM CTE
15 WHERE yearl< @endYear

16 s

17 CTE2 (monthl)

18 AS

19 (

20 SELECT @month

2% UNION ALL

22 SELECT monthl+1 FROM CTE2
23 WHERE monthl< 12

24 )

25 SELECT * FROM CTE2 CROSS JOIN CTE WHERE
26 NOT(NOT((yearl % 4 = @ AND yearl % 100 <> @) OR yearl % 400 = thnd monthl=2)
27 | OPTION(maxrecursion @)
28 | END

Figure 38: Recursive CTE
4.5 PIVOT:

In SQL Server, the PIVOT operator perform rotation on a table-valued expression. It is

used to split a single column's unique values across numerous columns and to aggregate

any residual column values in the final result.

19
208
21
22
23
24
25

= SELECT Teacher, Chef FROM #newTable

PIVOT
max ( nameData)
For professionlame
Il ([Teacher], [Chef])
AS PivotTable

Figure 39: Pivot

4.6 DYNAMIC SQL:

Dynamic SQL is a programming approach that allows us to create SQL statements on the

fly. Because the finalised language of the SQL statements may be unknown at compilation,
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it allows us to build more generalised and flexible SQL statements. Dynamic SQL can be
used to create a stored procedure that executes a query on data against an unknown table at

runtime.

4.7 SQL Server Management Studio:

SQL Server Management Studio (SSMS) is a software tool for configuring, controlling,
and administering all Microsoft SQL Server components. It was first released with
Microsoft SQL Server 2005. It replaces the Enterprise Manager in SQL 2000 or earlier.
The tool offers both script editors and graphical interfaces for working with the server's

objects and functionalities.

SSMS is a SQL Server management tool that can be used to construct queries and
administer databases and data warehouses through a personal computer or the cloud,
independent of your location. SQL Server Management Studio (SSMS) is basically an
integrated environment with tools for configuring, monitoring, and administering SQL

Server machines and databases.

The Object Explorer is a key element of SSMS, allowing the user to view, select, and act

on any of the server's objects

L;; 1G1-GC75593.CustomerData - dbo.Customer - Microsoft SQL Server Management Studio
File Edit View Project Table Designer Tools Window  Help

(B~ h-e P BNewaey BRRRAP K AA[2-C- A -|5 ML= -1 =R \E“ﬁ@ HEE-
| | b Execute | | | | |7 <
Obic e B[ 7559 cise-ata- coocasorne: + <
Comnect~ ¥ ¥ ¢ Column Name Data Type Allow Nulls
E B 1G1-GC75593 (SQL Server 14.0.1000.169 - IG1-GC75593Nasuri) " varchar(50) O
= Databases Age int
% System Databases Number varchar(50)
il # Database Snapshots i s
= @ CustomerData
& # Database Diagrams Stats Varchai(50)
=  Tables Country varchar(50)
System Tables O

&
i % FileTables
@ External Tables

¥ Graph Tables

& BB dbo Customer

@ B dboCustomerBookings
Views

External Resources
Synonyms
Programmability

B &

B

Service Broker

)

Storage
1 Security
& @ MyDatabase
| @ MyDatabase2

[l

i zz:vue'%mem Column Properties
& ¥ Replication Eda)
& = PolyBase 7 > (Gendiml)
@ Always On High Availabilty e repme
B ¥ Management Allow Nulls No
& ¥ Integration Services Catalogs
B SQL Server Agent (Agent XPs disabled) DataType 3 varchar
& B Evencheofiler Default Value or Binding
Length 50
(General)

Figure 40: SQL Server Management Studio Environment
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4.8 Object Relational Model (ORM):

An ORM stands for object relational mapping. This just means that we map SQL objects
which are relational and you have foreign keys and primary keys to actual objects and code
so that way we can more easily both read and view respond in objects and also manipulate
them so that way you can set properties and say like save changes instead of needing to
think about how to do an update statement. ORM allows us to write in the language you
are already using. SQL is a very powerful language, but at the same time it is difficult to

write.
Need to use ORM

Assume we wish to create an application to handle a college's students. To accomplish so,
we may need to construct classes like Student, Department, Address, and so on. These

classes were formally known as Domain classes.

We have to write a lot of data access code to do the CRUD activities, i.e. store and retrieve
the Student, Department, and Address data from the underlying database tables, if we don't

use an ORM framework like Entity Framework or EF Core.

To conduct CRUD actions, such as read, insert, update, or delete from a database table, we
typically need to write custom code in our application to generate the necessary SQL
statements that the underlying database can understand. When we wish to read data from a
database into our application, we must build some custom code to translate the database
data to our model classes, such as Student, Department, and Address. As a developer, this

is a task that we perform in practically every application.

If we submit the necessary required information to the ORM Framework, such as Entity
Framework or EF Core, it can accomplish all of the above for us and save us a lot of time.
Between our application code and the database is the ORM Framework. It eliminates

most of the custom data-access code that we would normally create without an ORM.

4.9 Entity Framework Core:

Entity Framework (EF) Core is a data access ORM (Object-Relational Mapper) framework

for.Net. It is an extendable, lightweight, Open Source, and cross-platform version of Entity
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Framework data access technology that was released alongside.NET Core. It runs on a
variety of operating systems, including Windows, Mac, and Linux. It is an ADO.NET
extension that provides developers with an automated technique for accessing and storing

data in databases.

4.10.1 Entity Framework Core has two approaches:

Code-First Approach :

First, we must develop our application domain classes such as Student, Branch, Address,
and a specific class that derives from the Entity Framework DbContext class in the EF Core
Code First Approach. The EF Core then generates the database and related tables based on
the application domain classes and the DBContext class. The EF Core API generates the
database and tables using migration based on default conventions and setup in the code-
first approach. You can also change the default conventions for creating the database and

its related tables if you like.

Domain Classes and
EF C Data Base
DB Context Class n ’

Figure 41: Model of Code First Approach

EF Core Database First Approach:

If database and database tables already exist then you should utilise the EF Core Database
First Approach. EF Core constructs the DBContext and Domain classes based on the

existing database schema using EF Core Command in the database-first method.

Domain Classes and

Data Base DB Context Class

Figure 42: Model Of Database First Approach
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Column Name Data Type Allow Nulls

varchar{50) J
Age int
Number varchar(50)
City varchar(50)
State varchar(50)
Country varchar(50)

i

Figure 43: Design of Customer Table

stem.Collections.Generic;

> NewCustomerData.Models

1t? Age { get;
i Number {
] City { get;
| State { g

ng Country { get;

Figure 44: Customer Class automatically generated by EF Core

4.11 EF Core Database Providers:

Because of database providers, the EF Core can support both relational and non-relational
databases. NuGet packages are available for the database providers. Between the EF Core
and the database it supports, the Database Provider sits.

Microsoft.EntityFrameworkCore by Microsoft

Entity Framework Core is a lightweight and extensible version of the popular Entity Framework data access
technology.

Microsoft.EntityFrameworkCore.SqlServer by Microsoft
Microsoft SOL Server database provider for Entity Framework Core.

Microsoft.EntityFrameworkCore.Tools by Microsoft
Entity Framework Core Tools for the NuGet Package Manager Console in Visual Studio.

Figure 45: EF Core Dependencies
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CHAPTER 5 : FRONT-END

5.1 HTML

HTML stands for HyperText Markup Language. It's a markup language that's used to create
web pages. HTML is a markup language that combines hypertext with markup. The link
between web pages is defined as hypertext. The text document within the tag that defines
the structure of web pages is defined using a markup language. This language is used to
annotate (add notes to) text so that a computer can understand it and manipulate it
appropriately. Human-readable markup languages include HTML and others. Tags are used

in the language to specify what type of text processing is required.

HTML is a markup language that the browser uses to transform text, pictures, and other
content so that it can be displayed in the desired format. Tim Berners-Lee invented HTML
in 1991. HTML 1.0 was the first version, but HTML 2.0 was the first standard version,
released in 1995.

<IDOCTYPE html> Tells version of HTML

<html> HTML Root Element

<head> Used to contain page HTML metadata
<title>Page Title</title> Title of HTML page

</head>

<body> Hold content of HTML
<h2>Heading Content</h2> HTML headling tag
<p>Paragraph Content</p> HTML paragraph tag

</body>

</html>

Figure 46: HTML Page Structure
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5.2 CSS- Cascading Style Sheets

CSS (Cascading Style Sheets) is a stylesheet language for describing the presentation of an
HTML or XML document (including XML dialects such as SVG, MathML or XHTML).

CSS describes how elements should look on a screen, on paper, in speech, or in other media.

CSS is a basic language for the open web that is supported by all major browsers. Separate
parts of the CSS specification were previously developed in parallel, allowing for the

versioning of the most recent suggestions.

CSS is not a programming language like HTML. It's also not a markup language. CSS is
basically a style sheet language. CSS is used to style HTML components selectively.

Flex layout :

Flex Layout is included to give the component a neat appearance. The Flexbox is used to
specify the children of a component layout. We can archive the correct layout by using the

flexDirection, justifyContent, and alignltems attributes.

main-start Main axis . main-end
d l
‘_
Flex item Flex item Flex item
Flex container
é—

Main size

Figure 47: FlexBox Structure
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5.3 Javascript

JavaScript is a lightweight, cross-platform object-based scripting language. JavaScript is a
translated language, not a compiled language. The JavaScript Translator (which is built

within the browser) is in charge of translating JavaScript code for web browsers.

JavaScript (js) is a lightweight object-oriented programming language that is used to script
web pages by various websites. When applied to an HTML document, it is an interpreted,
full-featured programming language that enables dynamic interactivity on websites. It was
first released in 1995 to allow users to add programmes to web pages in the Netscape
Navigator browser. Since then, all other graphical web browsers have embraced it. Users
can utilize JavaScript to create modern web applications that interact immediately without
having to reload the page every time. Js is used on a typical website to promote interactivity

and simplicity.

There is no connection between JavaScript and the Java programming language. When Java
began gaining prominence in the market, the name was suggested and provided. Databases
like CouchDB and MongoDB use JavaScript as their scripting and query language, in

addition to web browsers.

e Synchronous JavaScript: Synchronous refers to the execution of each statement of
code in a sequential order. So, in essence, a statement must wait for the execution
of the previous statement.

e Asynchronous JavaScript: Asynchronous code permits the program to be executed
immediately, whereas synchronous code prevents the remaining code from being
executed until the current one is completed. This may not appear to be a major issue,

but when viewed in context, it can result in the User Interface being delayed.

5.3.1 AJAX

AJAX is an acronym that stands for Asynchronous JavaScript and XML. It is the use of the
XMLHttpRequest object to communicate with servers in a nutshell. It can send and receive
data in JSON, XML, HTML, and text files, among other formats. The most appealing
characteristic of AJAX is its "asynchronous" nature, which allows it to talk with the server,

exchange data, and update the website without having to refresh the page.
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The two main functionalities of AJAX:

. Make requests to the server without reloading the page
. Receive and work with data from the server
5.4 Typescript

JavaScript was introduced as a client-side programming language. JavaScript has emerged
as an emergent server-side technology as a result of the creation of Node.js. However, as
JavaScript code develops in complexity, it becomes more difficult to maintain and reuse.
Furthermore, JavaScript's failure to embrace Object Orientation, rigorous type checking,
and compile-time error checks hinders it from prospering as a full-fledged server-side

technology in the enterprise. To fill this void, TypeScript was introduced.
TypeScript is JavaScript for application-scale development.

TypeScript is a compiled, strongly typed, object-oriented language. TypeScript is a set of
tools as well as a programming language. JavaScript is compiled to TypeScript, which is a
typed superset of JavaScript. To put it another way, TypeScript is JavaScript with a few

more features.

TypeScript
Strongly Typed

Compiles to
Proto Types l J s
Dynamic Types
Constructor Functions
J s The Browser
can’t run TypeScript

Figure 48: Compilation process of TypeScript
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Typescript is the outer domain of JavaScript. JavaScript is the beginning and the end of
TypeScript. The essential building parts of your application are taken from JavaScript by
Typescript. To utilize TypeScript, you simply need to know JavaScript. For the purpose of

execution, all TypeScript code is translated to its JavaScript equivalent.

JS libraries are supported by TypeScript. Any JavaScript code can consume compiled
TypeScript. All existing JavaScript frameworks, tools, and libraries can be used with

TypeScript-generated JavaScript.

JavaScript is TypeScript. JavaScript files can be converted to TypeScript just by renaming
the .js file to .ts and compiled with other TypeScript files.

TypeScript is portable. TypeScript is cross-browser, device, and operating system
compatible. It can run in any JavaScript-enabled environment. TypeScript does not require

a separate virtual machine or a specific runtime environment to run, unlike its competitors.

Advantages of TypeScript

e TypeScript always highlights compilation mistakes during development (pre-
compilation). Because JavaScript is an interpreted language, it is less likely to
encounter runtime problems.

e Static/strong typing is supported in TypeScript. This means that type correctness
can be verified during the compilation process. JavaScript does not support this
feature.

e TypeScript is nothing more than JavaScript with some ES6 capabilities thrown in.
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CHAPTER 6: CONCLUSION

This internship was indeed a pool of knowledge, not only have I gained

knowledge in Full Stack Development but I have also learned about how development of
any project takes place, how team works, how the work of each employee is tracked, how
work is distributed between different team mates, what are the different stages of
development, what are the technical problems that one faces in the development of any
project, what all things are required before the development of any project, what the code
base should be like and what norms need to be followed in the development. I have learned
how to write code in such a manner that its understood by every team member of my team.
I have also gained some knowledge on being an active team member and leading my fellow

team members to great ideas.
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