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Abstract: This paper deals with the optimization of internet applications. It’s aim is to 
fa-miliarize the reader with current web technologies that are present in the world, what is in 
the background of any queries on the Internet, things which one application and Web server 
must make in order to display the desired and precisely how developers create and optimize 
those applications. This paper will show the upcoming technology and give a brief 
description of the benefits and opportunities that can be expected in the near future. 

 

Introduction.  

Computer science has far advanced, from the era when the first website was published 
in 1991. Computer power exponentially increased from the first computers that had a 
workstation of several kilobytes (KB), a processing power of several megahertz (MHz) to 
today's workstations / servers with a few TB workstations and dozens of CPUs. 

But even so much computing power is not enough to serve an increasing number of 
users, no matter how much they scalate computing power, vertically (stronger hardware), or 
horizontally (more servers), and have to resort to optimization methods. Optimization, in 
addition to resulting in higher performance, reduces hardware costs and allows the same 
result and work on smaller servers with the same number of users. 

Optimization is possible on multiple levels and in more ways. Whether it's optimization 
at the hardware or software level. This paper will describe the topic of communications 
protocol basics, web server architecture and internet application architecture, and web server 
and application optimization. The aim of this paper is to provide an overview of technologies 
that dramatically change the performance of network applications and work, and how these 
affect web application developers and their existing optimization methods. 

 

Methodology and problem analysis 

The purpose of this paper is to show the influence and purpose of software 
optimization. Optimization of the code is actually any method of change whose ultimate goal 
is to improve the code quality and efficiency of its execution on specific hardware and 
software libraries. 

The software can be optimized in several ways; It is smaller in size, consumes less 
computer resources, runs more and performs multiple computing operations at a certain time. 
The basic requirement for optimization is that the software behaves the same in terms of 
delivering the same results as before optimization, only in a shorter and better way. 

Optimization can work on multiple levels, high level and low level. High-level by 
modifiers in code or low level where the internal compiler otherwise converts the written 



code to the machine language. Non-optimized software can mean higher cost, customer 
dissatisfaction, unstable service, inability to upgrade and maintain, and a host of other things. 

By using the methodology of specialization, we come from a general concept to a 
newer, richer in content, more precise in the result and narrower in scope. This comes from 
broad concepts such as web server and web application optimization to specific language 
programming technologies and the core of operating systems like kernel and its optimization. 

Basics of HTTP - application communication protocol. HTTP (Hyper-Text Transfer 
Protocol) is an application protocol for communication over the Internet. The current active 
version is HTTP / 1.1. HTTP defines how messages are formatted and broadcast (sent) 
between servers and clients. HTTP uses a model response response that works in principle 
that the client sends the request, the server (server) handles it and returns the response to the 
client. 

HTTP is a stateless protocol for its architecture - each request / command is processed 
regardless of the previous one, without any knowledge of it. The HTTP request is information 
in the form of text data sent by the user's Internet browser to the web server. 

In the current HTTP / 1.1 version, there are the following methods: GET, PUT, POST, 
DELETE, HEAD, OPTIONS, CONNECT, TRACE. While most commonly used are GET, 
PUT, POST, and DELETE 

 

Web server arhitecture. 

GNU / Linux is an operating system: a series of programs that allow you to interact 
with your computer and launch other programs. GNU is actually an acronym for "GNU is not 
Unix!" And contains recursion in its name. 

The most important part of the operating system is the kernel. In the GNU / Linux 
system, Linux is a kernel component - the central part of the operating system that serves to 
communicate its hardware with the software. 

The Internet application is set to LEMP stack that represents a combination of 4 
software. L - GNU / Linux, E - Nginx or engineX, M - MySQL, P - PHP. LEMP is a variant 
of the ubiquitous LAMP therefore used for the development and implementation of internet 
applications. 

Nginx or engineX is an open source software whose purpose is to serve Internet 
applications, it is the heart of the web server. 

Apart from the role of a web server alone, Nginx offers ops and proxy reversal options 
as one of the best known. Proxy is when a web server behaves as a special and dedicated 
computer / software system and acts as a mediator between devices at the end sites of the 
network. The advantage of a proxy server is that its memory can be used by all network 
users. That is, if an Internet application is accessed frequently, its content can be retrieved in 
proxy memory and available to all users / clients using that server. This part greatly 
accelerates the speed and performance of Internet applications for end users. 

Nginx was created from the need to serve more than 10,000 (ten thousand) 'concurrent 
connections / client connections to one web server. The problem known as the C10K problem 
is that web servers cannot serve so many customers at the same time without being left out of 
resources. 

 



Application arhitecture. 

PHP programming language was developed in 1994 when Danish / Canadian developer 
Rasmus Lerdorf initially created a set of Perl scripts called "Personal Home Page Tools" to 
maintain its own internet application / web site. You copied those same scripts into CGI 
executables in C programming language and expanded them to work with web forms and 
communicate with databases. 

HTML is a computer language that allows you to create internet applications and pages. 
Hyper Text is actually a method of moving on the Internet - clicks in a special text called 
hyperlinks. It's called hyper, but it actually means it's not linear, so we can click on a link to 
go anywhere on the Internet - there's no specific order of things to do. Markup is what HTML 
tags work when the text inside them. HTML has also experienced several versions through its 
existence for years. The current version is HTML 5 that brings many improvements in terms 
of new functionality, better performance, and more quality code. HTML5 is not a unique 
entity. It contains many elements, including the fifth revision of HTML, CSS3, and many 
JavaScript APIs. Allows the use of a multimedia desktop experience on the Internet. CSS is a 
cascading stylus tag. It is the main tool for HTML code formatting on the Internet and design 
of internet applications. Cascading means that styles are applied as they are arranged and the 
last style at the same time has the greatest importance and will be displayed. CSS is 
continually evolving and is currently in version 3. CSS is usually a code stored in files with 
the .css extension. 

 

Web server optimization. 

Most of the examples given are based on Debian flavored Linux distributions and these 
changes work within the /etc/sysctl.conf system file 

One of the first settings that you should change is the built-in limit on the number of 
files that processes can use. Raising these limits is at the expense of getting a little more 
system memory. fs.file-max = 100000 

For web servers that work with a large number of concurrent sessions, there are several 
TCP options that can be optimized. The limits for the maximum number of open connections 
are increased, the recycle time of the socket changes and the memory limit that the socket can 
use. 

net.core.rmem_max = 16777216 

net.core.wmem_max = 16777216 

net.ipv4.ip_local_port_range = 1024 65535 

net.ipv4.tcp_tw_recycle = 1 

net.ipv4.tcp_tw_reuse = 1 

 

Nginx was led by events in his design. This makes it easier for resources and is much 
more scalable. The Nginx process itself is in one thread, which is actually the smallest 
number of programmed instructions the process executes, but it can be divided into several 
auxiliary processes. Nginx processes / processes the requirements on the loop server and 
when the kernel sends the signal (event) that the data is ready to read from the socket. 



The settings that we will change are the number of processors / processes that will be 
generated from the main process and will process the requests. And their limit for the 
resources they can use. Nginx is very good for caching content while it is for the purpose of a 
proxy server. 

worker_processes <NUM_CPU_CORES>; worker_rlimit_nofile <GB_RAM * 
10000>; events { 

worker_connections <GB_RAM * 1024>; 

multi_accept on; 

use epoll; 

} 

 

proxy_buffering off; 

proxy_buffer_size 128k; 

proxy_buffers 100 128k; 

 

Application optimization. 

It is recommended to use native or built-in PHP functions rather than self-written 
because they are internally optimized by declarations in the C programming language. Single 
quotes should be used instead of "double" if we do not use variables in the string. Because the 
parser checks within the double quotation marks the existence of the variable and adds it to 
the execution time of the script. The use of comparators by type "===" is more strict and 
faster than classical comparison with operator "==". Eliminate redundant loops and call 
functions within other functions. 

Using cache and memory (software like Memcached) reduces the number of 
unnecessary connections to the database and reduces the load on the server. It is 
recommended to close unnecessary connections to the scripts and database once they are no 
longer needed. Also deleting unnecessary variables in scripts after they're done with using 
reduces the need for memory resources. Native JavaScript code is compiled into the machine 
code by most scripting systems which provides very high performance. But interaction with 
host objects (Internet browsers) outside the native environment raises unpredictable and 
noticeable failures in performance, especially when dealing with DOM objects. The solution 
is to use CSS instead of JavaScript for animations on DOM, clear HTML from overclaims, 
and select the right selectors to access objects. 

The most critical places in the code are just the iterations, that is the loops that repeat 
the unedogled. Iterations should be minimized and reduced call functions if they have them 
within these iterations. 

Internet browser and its own event / signal executives are an excellent tool for 
improving performance and user experience and reducing call depth on the stack (less 
recursive functions and functions that call other functions on several levels). It should be 
controlled to call events over user actions to reduce unnecessary calls in the code. 

Enable "Strict DTD" (Document Type Declaration) that HTML version validates the 
version of the standard used because Internet browsers can misread the version and 
unnecessarily slow parsing. Remove unnecessary whites that make it smaller and easier to 



load, remove unnecessary tags, and cut meta tags as much as possible. Reduce the number of 
tables and make sure all the tags are properly closed. Compression of images and videos to 
drastically reduce their size. Reducing their resolution and optimizing them in other formats. 
Images and videos meta data can also be extracted that are part of that same content. 

Some of the things that can be done are grouping CSS selectors, allowing web browsers 
to better parse and apply styles to HTML. Grouping multiple .css files into one to reduce the 
number of HTTP requests on the web server. There should be unnecessary comments and 
empty space / whitewash. Today's popular practice is the so-called minimization of code that 
is used by various services. 

 

Upcoming technologies 

SPDY ("SpeeDY" or "Fast") has already been suspended a project originally launched 
in Google, part of the "Let's make the web faster" initiative. This is an experimental protocol 
on the application layer for uploading content over the Internet. It is specially designed to 
reduce latency and speed up downloading of internet applications. SPDY is not a separate 
protocol but is upgrading to an existing HTTP protocol, using its capabilities with additional 
modifications 

Basic Opportunities SPDY Protocol: 

 simultaneous multiplexed server-client requests can retrieve packets in an 
unlimited number of concurrent requests over one TCP connection 

 prioritizing requirements - the web server prioritizes requirements that the client 
would not wait too long for a more important request than 

 compressing HTTP requests - each application is compressed to save network 
traffic and the time it takes to transfer data 

 

Advanced SPDY protocols: 

 a web server request - a web server can, by special request send packages to a 
client and before requesting them to greatly increase the Internet application 
speed experience 

 Hints from the Web Server - The web server hints the client through a special 
header that there are newer resources the client should have. At slower 
connections this reduces the time it takes for the client to discover that there is 
new content 

 

Average duration in milliseconds (ms) Acceleration 
RTT u ms HTTP SPDY basic (TCP)  
20 1240 1087 12.34% 
40 1571 1279 18.59% 
60 1909 1526 20.06% 
120 2927 2240 23.47% 
200 4498 3293 26.79% 

 

Table 1 – Process optimization, average duration in milliseconds 



The HTTP / 2 protocol is in the process of being created and it is precisely the SPDY 
stone founder that initiated this process. The goals are the same, utilizing TCP completely 
and reducing its shortage in favor of higher performance and speed of Internet application 
loading. It works in principle as SPDY; is used to establish a TCP connection that sends 
multiple requests to the server with maximum compatibility with the older version - HTTP / 
1.x (1.0 and 1.1) protocols. 

HTTP / 2 reduces the number of packets needed for network packets - RTT and 
completely avoids the main line-lock dilemma by multiplexing and swiping unwanted 
requests. 

 

Project results and conclusion.  

Optimization methods were developed at the architecture and application level. 
Optimization should be done according to the needs of the application that is used and it is 
essential to work best practices from the very beginning of the project and at all stages of 
development. The same optimization is not possible in the absence, but it can be used to get 
up to 20% performance and 30% less cost. 

Regardless of the technique we choose, there is a rule that every code optimization 
attempt should follow: we always have to make optimization in a way that does not change 
the meaning of the code. 

The benefits of code optimization are growing in line with the growth of our project, 
and even small startup projects can become a long time, acquiring solid code-optimizing 
skills almost always has measurable positive results. Optimizing time, knowledge and other 
resources is not always possible, but it should be persistent because there is a lot of benefits 
from greater traffic to greater customer satisfaction. Also, the project is easier to maintain, 
debug, refacturize, new plugins are easier to integrate and have a lower technical burden for a 
smaller amount of work needed for any software work. 

We always need to always consider optimizing the program code using specialized 
tools and compilers (compilers) wherever possible but to do so with great care and be 
prepared for the probability of unexpected tricks from translators from time to time. 
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