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Abstract— This paper provides a user-friendly introduction 

to Bootstrap Framework, its use, responsiveness and 

components. This paper also gives information to boost 

Bootstrap performance of responsiveness in any project. It 

includes appropriate facts and figures to understand reader 

easily. Bootstrap also gives your ability to create responsive 

layout with much less efforts. Bootstrap grid system provides 

the quick and easy way to create responsive website layouts. 
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I. INTRODUCTION 

A time ago things were little different, people used to visit 

websites on large monitor screens more or less width Web 

pages. But now things are changed, people use tablets, 

desktops, eReaders, TVs, mobiles of all sizes to visit 

websites. It became boom of hand-held electronic devices.  

Front-end web development is the exercise of 

developing HTML, CSS and JavaScript for a website or web 

application that user can see and interact with them directly. 

It is also known as client-side development. The main 

objective of front-end development is to ensure that when 

user opens up the site they see the information is well suited 

and easy to read. Nowadays, number of people uses their 

mobile phones as their only access to the Internet. That means 

it became important to designers and developers to deal with 

Mobile Web View. The main challenge behind the front-end 

development is the tools and technique required to create 

front end of a website and developer also needs to be 

constantly aware of the field of development. 

Responsive web design is like having a single 

HTML document for all sizes of devices by applying different 

style sheets based on different screen sizes. To make this 

working on different screen sizes, it uses Media Queries, 

which lets developer to design webpage according to size of 

screen. Because of this highly interactive responsive design, 

Web programming is getting more and more important every 

day and as a consequence, many new tools are created in 

order to help developers and designers to construct 

applications quicker, easier and better structured. 

II. BOOTSTRAP 

Bootstrap is a free and open-source front-end web framework 

for designing websites and web applications. It contains 

HTML and CSS based design templates for typography, 

forms, button, navigation and other interface components, as 

well as optimal JavaScript extensions. Bootstrap is the leader 

of among all the available frameworks today. Given its huge 

popularity, this is still growing every day. Bootstrap is Sleek, 

intuitive, and powerful front-end framework for faster and 

easier web development. Built at Twitter by @mdo and @fat, 

Bootstrap utilizes LESS CSS, is compiled via Node, and is 

managed through GitHub to help nerds do awesome stuff on 

the web. 

A. History: 

Bootstrap is a framework, that it provides structure instead of 

simply being a library of predefined elements and styles. 

Bootstrap, originally named Twitter Blueprint, was 

developed by Mark Otto and Jacob Thornton at Twitter as a 

framework to encourage consistency across internal tools. 

Before Bootstrap, various libraries were used for interface 

development, which led to inconsistencies and a high 

maintenance burden. [3] 

After a few months of development by a small 

group, many developers at Twitter began to contribute to the 

project as a part of Hack Week, a hackathon-style week for 

the Twitter development team. It was renamed from Twitter 

Blueprint to Bootstrap, and released as an open source project 

on August 19, 2011. It has continued to be maintained by 

Mark Otto, Jacob Thornton, and a small group of core 

developers, as well as a large community of contributors. 

On January 31, 2012, Bootstrap 2 was announced. 

This release added the twelve-column grid layout and 

responsive design components, as well as changes to many of 

the existing components. [4] The Bootstrap 3 release was 

announced on 19 August 2013, moving to the mobile's first 

approach using a flat design. 

On October 29, 2014, Mark Otto announced 

Bootstrap 4 was in development. The first alpha version of 

Bootstrap 4 was deployed on August 19, 2015. 

B. File System: 

To make website responsive using bootstrap, one can either 

download bootstrap files offline or can include CDN (Content 

Delivery Network) in project to fetch it runtime. Well it has 

been seen that including CDN in project is best option, 

because bootstrap framework is so popular at present that we 

visit such responsive site every day and once we visit such 

sites, the browser fetches the bootstrap files and stores in 

cache. It helps further when we visit the site once again; the 

browser does not require downloading it again. It is already 

present in cache; it just need to reload those files. So, 

including CDN is best practice. The bootstrap folder contains 

three folders viz., a CSS, JavaScript and Font folder. Each 

CSS and JS file is compressed and named as filename.min[1]. 
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Fig. 1: File-Structure of Bootstrap 

  Basically void spaces are removed in such file and 

represented in a single line for quick compilation and 

execution. It also contains. map file called as "source maps" 

which is used by Firefox and Chrome debuggers to display 

compiled CSS (via LESS, SASS, etc.) in readable format. It 

is an intermediary to explain what the compiled CSS maps to 

the source file. 

C. Grid System: 

Bootstrap 3 introduces the responsive mobile first fluid grid 

system that appropriately scales up to 12 columns as the 

device or view port size increases. It includes predefined grid 

classes for quickly making grid layouts for different types of 

devices like cell phones, tablets, laptops and desktops, etc. 

For example, you can use the .col-xs-* class to create grid 

columns for extra small devices like cell phones, similarly the 

.col-sm-* class for small screen devices like tablets, the .col-

md-* class for medium size devices like desktops and the 

.col-lg-* for large desktop screens. 

 
Table 1: Grid System for different width 

 

 In bootstrap 3, one can control how website layout 

will render on different types of devices that have different 

screen sizes like cell phones, tablets, desktops, etc. As in 

above figure there are total 12 content boxes in all devices, 

but its placement varies according to the device screen size, 

like in mobile device, the layout is rendered as one column 

grid layout which has 1 column and 12 rows placed above one 

another, whereas in tablet it is rendered as two column grid 

layout which has 2 columns and 6 rows. Further, in medium 

screen size devices like laptops and desktops it is rendered as 

three column grid layout which as 3 columns and 4 rows and 

finally in large screen devices like large desktops it is 

rendered as four column grid layout which has 4 columns and 

3 rows. [4]  

 
Fig. 2: Responsive Griding System between Devices 

So, Bootstrap grid system requires three things: A 

container, row and column. Containers provide a means to 

store your site’s contents, .container is used for fixed width 

and .container-fluid is used for full width. Rows and Columns 

are you to layout the structure for displaying content.  

Bootstrap provides various helper classes that can be 

useful in certain situations in dealing with grids. These 

classes are: 

1) Offsetting Columns :  

One can move grid columns to the right for alignment 

purpose using the column offset classes like .col-md-offset-

*, .col-sm-offset-*, etc 

2) clearfix:  

Normally used to clear floats, adding this class to any column 

will make it shift to a new row automatically, to help you 

correct problems that occur with uneven column heights. 

3) Reordering:  

Use classes like .col-md-push-* and .col-md-pull-* to shift a 

column to the right or left, respectively. 

D. Preprocessors: 

Bootstrap uses LESS (style sheet language) as CSS 

preprocessor for development and to take advantage of 

variables and mixins. Bootstrap is made with LESS at its 

core, a dynamic style sheet language which makes developing 

system-based CSS faster, easier and more fun. Managing 

colors and pixels values in CSS can be a bit of a pain. LESS 

helps to assign colors and pixel values as variable which can 

be used throughout the project. For example, when we work 

on particular theme we use same colors again and again, now 

at this time if we declare that particular colors in variable then 

it becomes easy to call and invoke that color and same with 

pixel values. Through mixins we can define a group of style 

declarations once and then reuse them throughout the style 

sheet. It helps keep our code DRY as well as producing CSS 

in a more efficient way, particularly when dealing with 

complex CSS3 syntax. 
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E. Mobile First: 

Since Bootstrap 3 has been launched, Bootstrap has become 

mobile first. It means 'mobile first' styles can be found 

throughout the entire library instead of them in separate files. 

You need to add the viewport meta tag to the <head> element, 

to ensure proper rendering and touch zooming on mobile 

devices. 

<meta name = "viewport" content = "width = device-width, 

initial-scale = 1.0"> 

F. Typography: 

Bootstrap uses Helvetica Neue, Helvetica, Arial, and sans-

serif in its default font stack. Using typography feature of 

Bootstrap, you can create headings, paragraphs, lists and 

other inline elements. To add an inline subheading to any of 

the headings, simply add <small> around any of the elements 

or add .small class and you will get smaller text in a lighter 

color. To add some emphasis to a paragraph, add class = 

"lead". This will give you a larger font size, lighter weight, 

and a taller line height. HTML's default emphasis tags such 

as <small> sets text at 85% the size of the parent, <strong> 

emphasizes a text with heavier font-weight, and <em> 

emphasizes a text in italics. The HTML <abbr> element 

provides markup for abbreviations or acronyms, like WWW 

or HTTP. Bootstrap styles <abbr> elements with a light 

dotted border along the bottom and reveals the full text on 

hover. You can use the default <blockquote> around any 

HTML text. Other options include, adding a <small> tag for 

identifying the source of the quote and right-aligning the 

blockquote using class .pull-right. Bootstrap supports ordered 

lists, unordered lists, and definition lists. 

 Ordered lists: 

An ordered list is a list that falls in some sort of sequential 

order and is prefaced by numbers. 

 Unordered lists: 

An unordered list is a list that doesn’t have any particular 

order and is traditionally styled with bullets. 

 Definition lists: 

 In this type of list, each list item can consist of both the <dt> 

and the <dd> elements. <dt> stands for definition term, and 

like a dictionary, this is the term (or phrase) that is being 

defined. Subsequently, the <dd> is the definition of the <dt>. 

You can make terms and descriptions in <dl> line up side-by-

side using class dl-horizontal. 

G. Bootstrap Plugins: 

Bootstrap is bundled with 12 JQuery plugins that extend the 

features and can add more interaction to your site. To get 

started with the Bootstrap’s JavaScript plugins, you don’t 

need to be an advanced JavaScript developer. By utilizing 

Bootstrap Data API, most of the plugins can be triggered 

without writing a single line of code. 

Bootstrap Plugins can be included on your site in 

two forms − 

Individually:  

Using Bootstrap's individual *.js files. Some plugins and CSS 

components depend on other plugins. If you include plugins 

individually, make sure to check for these dependencies in the 

docs. 

Or  

Compiled (all at once): 

Using bootstrap.js or the minified bootstrap.min.js. Do not 

attempt to include both, as both bootstrap.js and 

bootstrap.min.js contain all plugins in a single file. 

H. Components: 

A dozens of components are available to make look and feel 

of website good, which includes iconography, dropdowns, 

input groups, navigation, alerts and much more. Developers 

just needed to call components in class. 

1) Gylphicons:  

Bootstrap offers about 250 glyphs icon. Basically these icons 

are available for free, but Halflings have set them for free of 

cost. Developers needs to just call the name of glyphs in their 

class where they want to represent particular glyph.  

2) Buttons:  

Bootstrap Provides A Set Of Buttons And Split Buttons With 

By Default Action Themes Like Success Is Represented By 

Green Color, Default Is Transparent, Info Is Light Blue In 

Color, Primary Is In Dark Blue, Warning Is In Orange Color, 

And Danger In Red Color. With The Type Of Buttons, They 

Represent The Action Which Is Intended To Performs. 

3) Input groups: 

It includes wide variety of inputs components like checkbox, 

radio button, segmented buttons, multiple buttons, add-ons 

etc.  

4) Navs: 

Different types of navs are available which provides different 

look in website. These different navs are like: - nav-tabs for 

simple navigation like tab, nav-pills for button type navs, nav-

stacked for one upon another likes stacked navs and nav-

justified. 

5) Navbars: 

There are two varieties available in Navbars viz., navbar-

default and navbar-inverse. Navbar-default gives default 

light-grey interface for light version and navbar-inverse gives 

black interface for darker themes. Bootstrap provides choice 

to user for fixing navbar either at top or at bottom. . 

6) Breadcrumbs: 

Breadcrumbs are the page location with navigation 

hierarchical view. Developer has to just call the breadcrumbs 

in an ordered list element with list of hierarchical location of 

current page. 

7) Dropdowns: 

There are toggleable and contextual menus for displaying 

lists of links. It can be made drop up as in upward direction. 

8) Pagination: 

Pagination helps you to navigate through the pages provided 

in the websites. These large blocks are hard to miss, easily 

scalable and also provides large click areas. It can be of 

multiple blocks or with just back and front page navigation. 

9) Labels: 

Labels act as headings for the websites to appear as texts only. 

You may represent label by different color by calling 

different label class, actions including primary, info, waring, 

danger, success and default. 

10) Badges: 

These are basically items highlighted for new links, Bootstrap 

navs, etc. It also adapts to active nav states. It is used to show 

number of counts like view. 

11) Jumbotron: 

A lightweight, flexible component that can optionally extend 

the entire viewport to showcase key content on your site. It 
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can be used to represent a set of important data in a fixed 

column. 

12) Page Header: 

It acts similar to <h1> tags i.e. heading tags to appropriately 

space out and segment sections of content on a page. 

13) Thumbnails: 

Thumbnails extend Bootstrap's grid system with the 

thumbnail component to easily display grids of images, 

videos, text, and more. Thumbnails are designed to showcase 

linked images with minimal required markup. If you want to 

make present Pinterest like look then you need to include 

plugins like Masonry, Isotope, Salvattore. 

14) Alerts: 

It provides contextual feedback messages for typical user 

actions with the handful of available and flexible alert 

messages. Alerts don't have default classes, only base and 

modifier classes. A default Grey alert doesn't make too much 

sense, so you're required to specify a type via contextual 

class. Choose from success, info, warning, or danger. 

15) Progress Bars: 

Provides up-to-date feedback on the progress of a workflow 

or action with simple yet flexible progress bars. It can be in 

stripped, animated, stacked designs. 

16) Media Object: 

Media objects are abstract object styles for building various 

types of components (like blog comments, Tweets, etc.) that 

feature a left- or right-aligned image alongside textual 

content. Media List can be simply listed or can also be nested 

type. 

17) List Group: 

List groups are a flexible and powerful component for 

displaying not only simple lists of elements, but complex 

ones with custom content. It can also include badges, linked 

items and even custom contents. 

18) Panels: 

Panels are nothing but your box-type containers. It possesses 

the headings, tables, listgroups, etc. 

I.  Performance 

It has been seen that Bootstrap is not suitable for production 

and it is limited from design perspective according to 

developers. The performance drop seems to stop at 2.3.2 

release and looks like the latest 3.0.0 release was aimed at 

making things faster. A lot of components in 3.0.0 are way 

better than their 2.3.2 counterparts. Bootstrap is a great for 

prototypes and it provides architectural support to web form 

and corresponding web pages. But, its performance lags due 

to its size point of view. Everything and every component 

must be initialized or downloaded to browser cache to read 

the web page effectively. 

1) How to boost Performance  

It’s not  tool’s fault, but it is fault of implementation that it 

took time to load the complete files and web pages. In this 

case the biggest bug of negative performance comes from 

developers who include complete package of CSS and JS. A 

developer must include only those modules that are required 

in website, which helps in faster execution and compilation.  

III. ADVANTAGES  

1) Bootstrap has all the components you would require for 

your website. It includes Drop down Menus, Navigation 

Bar, Progress Bar, Alerts, Labels, and Badges etc. 

2) Bootstrap provides LESS files for those who are 

accustomed to CSS pre-processing but if you don’t know 

it or don’t want to use it, you can have plain CSS files as 

well. 

3) It’s a CSS framework with predefined classes for layout 

using its grid system, various CSS components and 

JavaScript functions. 

4) The grid system is responsive, that is it adjusts itself 

depending on the device resolution of the client. 

5) Bootstrap can be tailor made according to the 

specifications of your project. Developers have the 

ability to pick and choose the features that are needed and 

the rest can be tossed. 

6) Bootstrap comes equipped with many elements that are 

being considered the future of design itself. 

7) Bootstrap lets you to use ready-made coding blocks in 

order to assist you in setting up. You can even buy ready-

made Bootstrap themes and alter them to fit your 

requirements, for gaining the quickest potential route. 

IV. LIMITATIONS  

1) One of the major issues that we had encountered with 

Twitter Bootstrap is that it end up with a whole lot of 

DOM elements crammed full of classes. This breaks one 

of the fundamental rules of good web design, the HTML 

is no longer semantic and the presentation is no longer 

separate from the content 

2) Twitter Bootstrap could potentially create extra work as 

you go through the project inevitably finding and fixing 

weird bugs, which you could argue defeats the purpose 

of using it in the first place. 

3) Twitter bootstrap is heavy to handle. It has CSS with 

JavaScript. It provides attractive websites but some users 

could turn down by slow loading time. 

4) It does not use SASS which is like a complete no-brainer 

to use it. 

5) After the website development it comes to notice that it 

looks like everyone else's. Because the components and 

designs are almost generic. 

6) From a design perspective Bootstrap is limited. 

V. CONCLUSION 

Many users already have downloaded Bootstrap from 

MaxCDN when visiting another site. As a result, it will be 

loaded from cache when they visit your site, which leads to 

faster loading time. Also, most CDN's will make sure that 

once a user requests a file from it, it will be served from the 

server closest to them, which also leads to faster loading time. 

VI. FUTURE WORK 

1) New components and ready-made templates. 

2) We can also include feature like object mapping with 

text, like an invisible object of different shapes that 

occupies space and text will map around the object. 

3) We can also include gradient option in Bootstrap for 

customizable designing. 

4) Responsive Data representation features like pie charts, 

table charts etc.  



A Review Paper: Bootstrap Responsive Framework 

 (IJSRD/Vol. 5/Issue 02/2017/287) 

 

 All rights reserved by www.ijsrd.com 1060 

REFERENCES 

[1] Ivaylo Gerchev : Front-end web frameworks 

getbootstrap.com(components), compatibility with 

browsers 

[2] Parashuram's Blog; Web like Release and    Development 

Agility 

[3] Wikipedia : Bootstrap Font-end Framework. 

[4] Ivaylo Gerchev : What’s new in Bootstrap 3. 


