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Abstract— Node is single-threaded and uses a concurrency 

model based on an event loop. It is non-blocking, so it 

doesn't make the program wait, but instead it registers a 

callback and lets the program continue. This means it can 

handle concurrent operations without multiple threads of 

execution, so it can scale pretty well. Node.js was never 

created to solve the compute scaling problem. It was created 

to solve the I/O scaling problem, which it does really well. 
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I. INTRODUCTION 

JavaScript’s rising popularity has brought with it a lot of 

changes, and the face of web development today is 

dramatically different. The things that we can do on the web 

nowadays with JavaScript running on the server, as well as 

in the browser, were hard to imagine just several years ago, 

or were encapsulated within sandboxed environments like 

Flash or Java Applets. 

Node.js provided solutions to several issues that 

had risen from the need for real-time communications and 

so it gained support from several large companies in the web 

industry like Google and Microsoft. This gave a boost to the 

development of this platform. Node.js allows you to 

build scalable network  applications using JavaScript on the 

server-side. 

It provides an event-driven architecture and a non-

blocking I/O API that optimizes an application's throughput 

and scalability. These technologies are commonly used for 

real-time web applications. 

II. HISTORY 

Node.js was built by Ryan Dahl. It is a small “server” built 

on top of the V8 javascript engine with a thin layer that 

allows it to talk to the host machine.[1] 

While you don’t need to know what V8 is in order 

to use Node.js, a little culture is never harmful. V8 is a 

JavaScript Engine or Runtime (a framework that interprets 

and runs JavaScript code). The V8 engine was developed as 

part of the Google Chrome project but it is now available as 

a standalone and open source project. As with all Google 

projects, a lot of effort has been put into making V8 

extremely fast and performance. And this is good news: 

Node.js inherits this performance. [3] 

A. What is Node.js? 

Node.js is an interface to the V8 JavaScript runtime – the 

super-fast JavaScript interpreter that runs in the Chrome 

browser. As it happens, you can also download V8 and 

embed it into anything; Node does that, for web servers. 

JavaScript is after all, just a language – there’s nothing that 

says it couldn’t be used on a server as well as in the user’s 

browser. In a typical LAMP server stack, you have an 

underlying Apache or NGINX web server, with PHP 

running on top of it. Each new connection to the server 

spawns a new thread, and it’s very easy to quickly lose 

performance or for a site to “go down” – the only way to 

support more users being to add more servers. It simply 

doesn’t scale well. With Node, this isn’t the case. There is 

no Apache to listen for incoming connections and return 

HTTP status codes – you’ll need to handle that core server 

architecture yourself. Luckily, there’s modules to make this 

easier, but it can still be a little overwhelming when you 

start out. The result, however, is a high performance web 

application. 

B. How Does Node Differ From Other Frameworks? 

The major difference between Node and other server-side 

technologies is Node’s use of a single thread and 

asynchronous architecture. Many other server-side 

technologies are multi-threaded and synchronous, meaning 

that threads can be blocked while waiting for replies from 

the database. Each request creates a new thread from a 

limited pool based on system RAM usage.  Node’s 

asynchronous design allows it to handle a large number of 

concurrent connections with high throughput on a single-

thread, which makes it highly scalable.[4] 

Node is not meant as a replacement for other 

technology stacks, but it can provide scalability and 

increased performance to applications which fit its purpose. 

Some examples of application types which can benefit from 

using Node are REST APIs, Chat applications and Real-

Time Tracking applications (Brokerage trading dashboards, 

real-time user statistics, etc.) 

Node’s homepage describes it as “lightweight and 

efficient, perfect for data-intensive real-time applications 

that run across distributed devices.” The applications above 

fit that description well and can take advantage of Node’s 

features. 

III. HOW DOES NODE.JS WORKS? 

A. Node js Processing Model 

The SQL query is taken from MySQL library. It implements 

callback style as well as event emitter to queue SQL 

requests. It does not execute them asynchronously, that is 

done by the internal libuv threads that provide the 

abstraction of non-blocking I/O. The following steps happen 

for making a query: 

 Open a connection to db, connection itself can be 

made asynchronously. 

 Once db is connected, query is passed on to the 

server. Queries can be queued. 

 The main event loop gets notified of the 

completion with callback or event. 

 Main loop executes your callback/event handler. 

The incoming requests to http server are handled in 

the similar fashion. The internal thread architecture is 

something like this: 

http://en.wikipedia.org/wiki/Event-driven_architecture
http://en.wikipedia.org/wiki/Non-blocking_I/O
http://en.wikipedia.org/wiki/Non-blocking_I/O
http://en.wikipedia.org/wiki/Application_programming_interface
http://en.wikipedia.org/wiki/Real-time_web
http://nikhilm.github.io/uvbook/index.html
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Fig. 1: Node js Processing Model 

The C++ threads are the libuv ones which do the 

asynchronous I/O (disk or network). The main event loop 

continues to execute after the dispatching the request to 

thread pool. It can accept more requests as it does not wait 

or sleep. SQL queries/HTTP requests/file system reads all 

happen this way.[7], [2] 

Single Threaded Non-Blocking Io Model Works In 

Node.Js. 

c.query( 

   'SELECT SLEEP(20);', 

   function (err, results, fields) { 

     if (err) { 

       throw err; 

     } 

     res.writeHead(200, {'Content-Type': 'text/html'}); 

res.end('<html><head><title>Hello</title></head><body><

h1>Return from async DB query</h1></body></html>'); 

     c.end(); 

    } 

);  [6]. 

B. Error Handling In Node Js 

Error handling is one of those things that have been left 

completely to the hands of the user. More advanced Node.js 

libraries usually provide an optional error callback when 

invoking functions, however being optional makes it easy to 

overlook. Any unhandled error will basically shut down the 

server and all subsequent requests will fail. 

C. Node.Js Asynchronous 

Async is a tool for your JavaScript utility belt that helps you 

out with the asynchronous tasks that are so often found in 

Node.js and in the browser too. It gives you methods 

like series, parallel and map, all designed around 

asynchronous functions and callbacks, to make your life 

easier. 

1) Series 

We pass an anonymous function which pushes to results and 

calls next() again: this is so that we can push the results 

passed from the callback via arguments immediately, rather 

than passing them directly to next() and handling them in 

next(). [11] 

Eg. 

async.waterfall([ 

function(callback){ 

callback(null, 'one', 'two'); 

}, 

function(arg1, arg2, callback){ 

callback(null, 'three'); 

}, 

function(arg1, callback){ 

// arg1 now equals 'three' 

callback(null, 'done'); 

} 

], function (err, result) { 

// result now equals 'done' 

}); [9] [10] 

2) Parallel 

Node.js is a single-threaded asynchronous server. If you 

block the event loop with a long running CPU task then no 

other functions can be called until your long running CPU 

task finishes. 

Instead for a big for loop, try making http requests. For 

example. 

async = require('async') 

request = require('request') 

async.parallel([ 

    function(callback){ 

      request("http://google.jp", function(err, response, body) 

{ 

        if(err) { console.log(err); callback(true); return; } 

        console.log("function: 1") 

        callback(false); 

      }); 

    }, 

    function(callback){ 

      request("http://google.com", function(err, response, 

body) { 

        if(err) { console.log(err); callback(true); return; } 

        console.log("function: 2") 

        callback(false); 

      }); 

    } 

]); [9], [10] 

3) Characteristics of Node Js? 

 Node.js is based on V8 engine developed for Chrome 

browser by Google Corporation, as a framework for 

JavaScript execution.  

 Library libuv is used in both Windows and POSIX-

based systems like Linux, Mac OS X and UNIX for 

abstraction of functionality of files, network, etc. The 

same as in browser, server-side JavaScript is the same 

single-threaded process of events with non-blocking 

input/output. But now there is a possibility to log 

program work into file that puts Node.js on par with 

other technology that allows developing executable 

applications. 

 It allows achieving high capacity, but not 

productivity. The point is that the parts of code are 

put in turn, but if there is an event that takes more 

time to execute, you may have a feeling that Node.js 

program is stuck. 

 Also it is well-known fact that Node.js is limited to 1 

GB memory that is prewritten in the V8 engine. It is 

http://stackoverflow.com/questions/14795145/how-the-single-threaded-non-blocking-io-model-works-in-node-js
http://stackoverflow.com/questions/14795145/how-the-single-threaded-non-blocking-io-model-works-in-node-js
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&sqi=2&ved=0CCsQFjAA&url=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FV8_engine&ei=U11aU_rdDLCw7Abts4FA&usg=AFQjCNE1FEKppfX0t2NPHrC9t8D53qkItw&sig2=Babzdhv5QNEyIvTx5kcY7g&bvm=bv.65397613,d.bGE
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so-called historical burden from the browser, where 

the limitation was implemented. 

 It was made in order to overload by JavaScript 

applications and also applications with wrong code 

that can overload allocated memory won't take all 

computers RAM together with browser.  

IV. WHERE NODE.JS CAN BE USED (PROS & CONS) 

Node.js with Express.js can also be used to create classic 

web applications on the server-side. However, while 

possible, this request-response paradigm in which Node.js 

would be carrying around rendered HTML is not the most 

typical use-case. There are arguments to be made for and 

against this approach. Here are some facts to consider: 

A. Pros: 

 If your application doesn’t have any CPU intensive 

computation, you can build it in JavaScript top-to-

bottom, even down to the database level if you use 

JSON storage Object DB like MongoDB. This 

eases development (including hiring) significantly. 

 Crawlers receive a fully-rendered HTML response, 

which is far more SEO-friendly than, say, a Single 

Page Application or a web sockets app run on top 

of Node.js. 

B. Cons: 

 Any CPU intensive computation will block Node.js 

responsiveness, so a threaded platform is a better 

approach. Alternatively, you could try scaling out 

the computation. 

 Using Node.js with a relational database is still 

quite a pain (see below for more detail). Do 

yourself a favors and pick up any other 

environment like Rails, Django, or ASP.Net MVC 

if you’re trying to perform relational operations. 

V. WHAT ARE THE BENEFITS OF NODE JS? 

There are several important features of node.js (such as its 

event driven model) that are very cool, and allow for quite a 

bit of power/flexibility in a single node instance. That is 

certainly a benefit, but practically speaking as a developer of 

web apps I'd say the practical benefits massively outweigh 

the technological advancement type benefits.   

The main benefits of using node.js for web apps, in 

order of importance: 

1) Tight coupling between client and server - There is 

significant value to me in being able to design the 

client and server in a way that doesn't require flipping 

back and forth between two or more technologies. [5] 

2) Platform control - Specifically as compared to a 

LAMP stack, I have a lot more power/control over 

what is happening on the server side, how a client 

connection is handled - requests are handled, etc. You 

can do all of the same stuff with Apache/PHP but it 

requires a lot more work, plugins, etc. 

3) Codes re-use - It's nice to know that I can potentially 

use any piece of code on both sides of the stack. I 

don't do this as often as you'd think, but I do 

occasionally and it makes me a little happy every 

time. 

4) The other stuff - Speed, size, scalability, etc. I think 

these would all be higher on my list if I'd actually put 

any of my node.js projects into production so I could 

actually derive benefit from them.[5] 

VI. DIFFERENT FRAMEWORKS USED WITH NODE.JS 

In computer programming, a software framework is a 

universal, reusable software environment that provides 

particular functionality as part of a larger software platform 

to facilitate development of software applications, products 

and solutions. Software frameworks may include support 

programs, compilers, code libraries, tool sets, and 

application programming interfaces (APIs) that bring 

together all the different components to enable development 

of a project or solution. 

Different frameworks supported by Node.js are : 

 Express 

 Koa 

 Hapi 

  Express.js is the most popular Node.js web 

application framework used today. It seems to be the base 

dependency in most Node.js web applications, even some 

popular frameworks like Sails.js are built off of Express. 

However there are more options available that have the 

same "sinatra-like" feel to them. The next two most popular 

frameworks are Koa and Hapi respectively.[12] 

VII. CONCLUSION 

Like any technology, Node is not a silver bullet. It just helps 

you tackle certain problems and opens new possibilities. 

One of the interesting things about Node is that it brings 

people from all aspects of the system together. Many come 

to Node as JavaScript client-side programmers; others are 

server-side programmers; and others are systems-level 

programmers. Wherever you fit, we hope you have an 

understanding of where Node may fit in your stack. 

To review, Node is 

 Built on JavaScript 

 Evented and asynchronous 

 Designed for data-intensive real-time applications. 
In conclusion it can be said that Node.js, while 

providing some unique problems, is not inherently insecure 

and thus is capable of being used in production. Although 

mistakes are more common with Node.js applications it is 

because programmers lack the extensive experience of 

writing asynchronously on the server side. This issue along 

with the stability of the applications will improve over time 

as the project matures. 
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