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AbstractـــThe internet has become a vital component of the 

twenty-first century as technology has advanced. The number of new 

technologies emerging in tandem with the qualities supplied by the 

Internet is rapidly increasing. The World Wide Web (WWW), which is 

commonly referred to as the world's largest information environment, is 

a vital virtual environment in which internet users may trade, read, and 

publish information using a Web browser. Web 1.0, Web 2.0, and Web 

3.0 technologies have all been seen and are still being observed in this 

review paper. However, there is no clear definition for Web 4.0, which is 

a 4th generation web technology, in the literature. Web 4.0 has multiple 

dimensions, as seen by the first examples that have appeared. Big data, 

augmented reality, machine-to-machine communication (M2M), cloud 

computing, and artificial intelligence (AI) technologies, as well as smart 

agents, will be able to integrate in the future years. Web 4.0 is a web 

technology revolution that includes a new internet of things (IoT) that 

interacts with a variety of models. The goal of this study is to clarify the 

notion of Web 4.0, which is viewed as an intelligent and symbiotic 

(human-machine interaction) network with massive interfaces and 

linkages, as well as to contribute to the literature by studying its many 

dimensions and investigating its links with new generation technologies.  

Keywords: Web Technologies, semantic web, Web 4.0, Symbiotic Web. 

1. INTRODUCTION 

The Internet offers great conveniences to people in developing age-

appropriate innovations and providing connections with constantly 

updated technologies [1]. In the last 20 years, there has been a lot of 

progress in web technologies with the use of the features offered by 

internet connections [2]. Looking at the current development 

process since the development of web technology, each period has 

emerged with new features and opportunities. The formation 

process of these developments is changing day by day with the 

change of the relationship between the concept of the internet and 

the user.[3]. 

In 1989, while working at CERN, British scientist Tim 

Berners-Lee devised the World Wide Web. Initially, the Web was 

designed and designed to address the needs of scientists from 

colleges and institutions around the world for automated 

information sharing. [4]. This technology has been developed based 

on the detailed and easy access of internet users to content in large 

databases over the Web. In this process, Social computing should 

occur on the Web and a new era called social machines should 

emerge [5]. It was also argued that "the development of interactive 

new Web applications", which analyzes large amounts of data that 

people are trying to do with increasing technological capabilities [6]. 

Web 1.0 emerged as the first learning network in the development 

of web pages with HTML, which determines the emergence of a 

new Web paradigm. It is then actively used as an interaction and 

communication network in Web 2.0 and Web 3.0 as an integration 

network [2]. Web 4.0, which is integrated with various technologies 

and is considered as the ultra-intelligent Web, has emerged as the 

fourth generation Web technology. Although there is no definitive 

judgment about Web 4.0 technology or a specific definition of how 

it will work in the literature, thoughts about how this technology will 

work are quite common. Various definitions related to this concept 

have been made in the literature. It states that "social machines" will 

have the mission of organizing our social processes invisibly. In this 

sense, it is thought that greater cooperation is needed between 

researchers in the field of the web and AI [7 - 9]. 

Web 4.0, which will be in an important position between 

2020 and 2030, is associated with four technologies such as artificial 

intelligence, nanotechnology, telecommunications and controlled 

interfaces, as well as the concept of the IoT [10]. The IoT supported 

living, e-health, advanced learning, retail, automation, financial and 

industrial production, logistics, business process management and 

intelligent transportation can be listed as some of its potential 

benefits  [11–14]. It is also possible that there will be a technology 
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that provides more interaction between humans and machines in line 

with the technology and studies carried out in the information age. 

It is thought of as a qualified and interactive web technology where 

people can communicate directly with machines, shape the world 

and respond to computers [15 – 16].  

With the emergence of Web 4.0 as a new Web generation, 

Web 4.0 will combine all the features of Web 2.0 and Web 3.0 and 

is seen as a technology that can be found anywhere [16]. It is said 

that computer users will have a powerful technology that 

intelligently conducts and interacts with the web environment 

Thinks to the powerful and intelligent interfaces of this technology. 

With the increasing communication and information channels 

developing day by day, it is an important element for the Web world 

to develop qualities that can solve these needs. Therefore, Web 4.0 

is expected to be an environment that can collaborate in industry, 

political, social and other important communities by providing 

access to important audiences with the simultaneous networking of 

technology, and participation in online networks that provide global 

transparency, governance and distribution systems [17 - 18]. In this 

context, Web 4.0 is classified as a symbiotic (human-machine 

interaction) web where data interactions occur between humans and 

smart devices and the IoT [19]. 

Within the scope of this study, a literature review of Web 4.0 with 

its intelligent and highly interactive features, which is the next 

generation of web technology, was given and comments on the 

innovations and features it will present to the Web world in the 

future are included. It is also aimed to analyze the dimensions of this 

technology by clarifying quite different approaches about what is or 

maybe about the concept of Web 4.0. 

2. WEB TECHNOLOGIES 

Machine and computer algorithms grew quickly towards the latter 

of the 20th century and are a technological revolution, are involved 

in different ways in every aspect of the current era [20]. Today, AI 

technologies, which are increasing in importance, were introduced 

for the first time by Alan Turing as the concept of machine 

intelligence, in other words, 'Thinking machines'. In 1950, a test 

called the Turing Test took a big step by measuring a machine's 

ability to behave intelligently equivalent to or similar to a human 

[21].  

In the formation of the intelligent web platform, web technology is 

needed, which has the ability to read, understand and give feedback 

on the data obtained from the machine language. Because of the 

increasingly large amount of data and the need to be converted. 

Therefore, the 4th generation of the Web is expected to experience 

a Web page integrated with AI algorithms [22].  

The data obtained from the Web will be converted into meaningful 

and processed data by reasoning. With the establishment of smarter 

Web environments, the features offered by AI technology will be 

used to facilitate Web mining. Intelligent web revolution 4.0, in 

which various opinions and ideas are proposed, is based on the 

development and use of features implemented by advances in AI 

and its associated Web 3.0. With a Web environment where objects 

interact with each other through the virtual world, Web 4.0 is a 

technology position consisting of the integration of Big data, M2M 

communication, AI, Cloud Computing, Augmented reality (VR), 

Intelligent agents, and IoT technologies [23]. 

 

2.1. Web 1.0 

The Web 1.0 period, known as the first period of the Internet, is a 

structure that contains static HTML pages created in 1995 for easy 

access when the research was conducted on the Web. In this 

structure, users were passively located on a web network without 

interacting [24]. Internet users were also not authorized to add or 

comment on any content. Users only used their web media for 

information. Web 1.0 was basically a static, one-way network that 

was read-only and focused solely on learning information. 

However, with the day-to-day development of technology, this Web 

network has been replaced by Web 2.0 technologies. Figure 1 shows 

the connection direction of Web 1.0 technology. 

 

Figure 1. Web 1.0 one-way connectivity platform [25] 

2.2. Web 2.0 

The term Web 2.0 was first used in 2004 by Dale Dougherty, who 

was O'Reilly's vice president, at a conference with MediaLive. Web 

2.0 explains why you should move to the internet In the computer 

industry, the Web is defined as becoming an interaction so that more 
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people can create applications using the platforms offered by the 

network [26]. The second generation, known as Web 2.0 was 

coined in 2004 when the Web became a popular medium. Web 2.0 

has created a user-centric and collaborative environment [27].  

A dynamic and two-way connectivity platform has occurred, with 

high engagement, user participation in content production, and 

sharing. During this period, with the emergence of very popular 

Web sites such as Wikis, YouTube, Facebook, Twitter, Blogs and 

Instagram, a serious flow of information began to occur on social 

networks [28]. Websites have become interactive, providing 

feedback among users. With these developments in the web world, 

mobile access connectivity has also grown significantly. With the 

launch of smartphones, users have moved to easier environments 

where they can interact with each other. Thus, the use of web 2.0 

environments has increased greatly. Internet users have been part of 

a platform where various shares such as photos, files, music, videos 

are made using various web tools. Using the XML (Extensible 

Markup Language) tag language, the backbone of the internet, an 

independent platform in the infrastructure of Web 2.0, provides 

information flow with permissions from databases on the Web. With 

the RSS (Really Simple Syndication/ Rich Site Summary) Web 

page declarator, it is possible to query the data contained in different 

systems and information flows that are active with various web 

resources such as XML. Web 2.0 is also known as a user-centred, 

highly interactive read-write web network. Web 2.0 users have 

dropped most of the controls they are accustomed to in Web 1.0 and 

moved to the platform where they interact more with other users 

[29]. Figure 2 shows the connectivity aspects of Web 2.0 

technology. 

 

Figure 2. Web 2.0 two-way connectivity platform [30] 

 

2.3. Web 3.0 

The (WWW) Consortium (W3C) began revolutionary work on Web 

3.0 in 2006 [31]. From 2010 until the present, the third generation 

of the Web, also known as Web 3.0 or Semantic Web, has existed 

[32–34].  Web 3.0 aims to regulate how content is searched and 

displayed by the user. With the arrival of RDF and OWL (Web 

Ontology Language)  languages with this technology, a Web 

environment based on the information obtained from web pages and 

content owned by users was prepared [35]. It has been transformed 

into a platform that manages data based on the evaluation of user 

data obtained from search engines and inferences made. The basis 

of the semantic network, inspired by XML , has been a novelty of 

Web 3.0 in making sense of OWL language data [36–38].  

The goal is to customize and optimize online search based on users' 

history, interests, and desires. Web 3.0 ensures that all information 

and data on the web is associated with descriptions. The new web 

technology is aimed at intertwining content and keywords (meta-

data) [39]. Web 3.0 is also called the smart Web by many authors 

because its functions extend beyond traditional search services. The 

behaviours that Internet users search over the Web can be sorted and 

customized according to their preferences. Web 3.0's basic idea is to 

identify build data and enable it to connect with each other to be 

more effective, supporting the creation of user profiles [40].  

In order to provide new information flows, it integrates and analyzes 

the data obtained from various datasets into its content, improves 

data management, increases users' satisfaction and ensures 

cooperation on the social network. With Web 3.0, significant 

progress has been made in the formation of big data that many 

institutions want to have today, in increasing customer satisfaction 

and in collecting data to meet their expectations. With the data in 

the data warehouses created in line with the searches of users with 

Web technologies, many institutions benefit from the opportunities 

offered by this technology in their decision-making stages. Web 3.0 

was passed in the analysis of big data where AI and fuzzy logic are 

combined [41]. 

 

Table1: Comparison in between Web1.0, Web 2.0 and Web3.0 

Parameter Web 1.0 Web 2.0 Web 3.0 

Year of foundation 1994 2004 2006 

Coined By Tim Berners- Lee Dale Dougherty John Markoff 
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Generation Cognition Communication Co-operation 

Known As 
“The Web” or “The 

Internet” 
“Web of Documents” “Web of Data” 

Human Interaction “Read-Only” “Read-Write” Personalized 

Semantics Not applicable Not applicable Applied Using RDFS/OWL 

Metadata Relational Schema XSD/DTD Ontology 

Query Language Simple SQL SQL along XPath 
SPARQL: Protocol and RDF 

Query Language 

Machine Learning Not applicable Not applicable Applied 

Data Model Relational Relational Hierarchical Graph 

Linking Hyperlink Hyperlink URI 

Used for To search the data to share the data with others 
to search, Integrate and 

control data 

Data Representation HTML HTML XHTML, XML RDF, RDF a, Micro formats 

 

. WEB 4.0 AND DIMENSIONS 

Web 4.0 may be divided into three categories: ultra-intelligent 

electronic agents, symbiotic webs, and ubiquitous webs, it is quite 

curious to see how effective its quality and performance will be. 

However, with Web 3.0, great progress is being made, and there 

is a lot of consensuses that Web 4.0 will make it easier to make 

decisions by making smart interfaces and being smart when 

reading Web content. There are opinions that it will be 

characterized as WebOS (a Linux-based mobile operating 

system). In particular, it is said that the concept of Industry 4.0, 

which first appeared in Germany in 2011, will be associated with 

Web 4.0. Smart factories, one of the objectives of Industry 4.0 

technology, are also thought to be associated with the IoT in 

interaction. Cybersystems, Web services and the IoT are very 

important to produce more efficiently in this process and to make 

these productions customizable.  In that context. There is the 

development of connections with Web 4.0. For example, if you 

want to use Consider the analysis of machine processes that are in 

communication with each other in a smart factory by collecting 

them in a database and analyzing them on the web. It is not a 

distant idea that the ultra-intelligent Web feature plays an active 

role in the processed data obtained and that Web technology can 

be directed at these objects during the decision-making stages 

[42]. 

In recent years, the analysis of information obtained with 

big data has gained a lot of momentum in customer relationship 

management (CRM) in the creation of customer network profiles 

of institutions. The underlying idea of the creation of these 

customer portfolios is the idea that the IoT will actively play a role 

in the creation of marketing strategies of organizations and the 

conversion of customers' purchasing characteristics into 

meaningful data. Organizations strive to create a platform where 

their large data can be easily analyzed with the support of self-

learning, content-generating smart agents and sensors in 

expanding the data they obtain from these profiles. For example, 

imagine a customer entering the store and suddenly getting a 

message on their phone based on information obtained by smart 

agents. The message may be able to contain information about the 

product researches that the customer has done with his phone and 

which aisle should be directed to the relationship with the products 

he purchases. With the intelligent interfaces developed, the future 

position of machine intelligence can be considered in this way. 

Web 4.0 technology, which is foreseen to have creative features 

with the algorithms developed, is also expected to have human and 

machine intelligence is expected to become a common field. The 

Smart Web feature, where interconnected devices are created and 

big data analytics is performed, is thought to be a centre for 

human-machine interaction designed with various software agents 

[43]. 

for instance, it is required to be registered via the web to 

attend the conference. When a hotel is booked for your destination 

city, a page might be found where your hotel reservation could be 

made based on your old data when it was registered for you, 
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contains data and documents learned by the web machines. With 

web 4.0, it is seen that for personalized agents with AI, a platform 

will be there in the machine-machine and machine-human 

interaction cycle where cloud technologies and systems can be 

managed anywhere regardless of location [44]. The concept of 

web 4.0 is associated with smart agents, mobile technologies, and 

cloud computing technologies, which is now used in a broadcast 

way. In recent years, cloud computing has also attracted the 

attention of industrial companies and academia organizations [45 

- 46].  

At the heart of the Cloud lies the fact that data and 

applications are accessible from any device connected to the 

Internet anytime, anywhere [47]. This feature of the cloud 

eliminates both the cost and complexity associated with the 

integration and maintenance of an information infrastructure. 

With these features, Web 4.0 will be able to achieve great 

efficiency in the business world with the increase of successful 

business models as a result of its integration with Cloud 

computing [48]. Depending on cloud computing technology, 

which is the data storage area that internet users access regardless 

of location and place, examples of the development of 

environments that do not require hard drives and can work on the 

Web with AI are seen. Looking at the present as examples of Web 

4.0, we can say that Cortana (Android), Siri (iPhone), Google 

Docs, YouOS, DesktopTWo applications are examples of this 

technology [49], today's hugely popular machine learning 

application community, offers free GPU support and any software  

With the support of the editor, the program is provided with a 

customizable environment where data analysis is performed by 

accessing the large data and code pool published by the 

community. These transactions with Google Cloud, which is used 

to perform transactions,  It is seen as a product of 4.0 technology. 

In this context, it can be shown as an example that makes it very 

easy for users to perform their transactions without using physical 

disk usage using the features offered by cloud computing 

technology. 

 With the development of 3D browsers, it may be possible 

to browse the desired stores virtually via the Web. If it is decided 

to buy a product, a platform can be experienced by selecting 

cheaper products with the web assistant. With Web 4.0, devices 

can communicate with each other to process information and act 

in the Web environment. With less human intervention, the 

desired transactions can be performed after processing the devices 

with the data received from the Web. Web 4.0 can help eliminate 

the boundary between humans and machines, give machines the 

ability to think like humans and take on tasks that people have a 

hard time with. In this direction, time losses can be avoided and 

more resources can be saved. With applications that improve by 

connecting smart devices to the internet, people can also have 

personal machines suitable for their lifestyle. In addition, better 

decision-making, Web 4.0, can be proposed as a solution to the 

problems that arise rather than computers simply generating 

information. Thus, it will be possible for institutions to make 

decisions effectively when they cannot overcome big data [50]. In 

line with AI applications, it is possible to make decisions that 

managers have difficulty making easily. In this process, 

applications consisting of the integration of AI and Web 4.0 will 

inevitably be seen soon. Today, institutions expect fewer costs and 

more labour. Therefore, less manpower and more machine 

thinking can be adopted thanks to the applications developed for 

the lower management levels in the institutions[42]. 

 

Table 2: Key Feature and used techniques of Web4.0 

Feature  Technology 

Virtual assistance as 2D/3D Experts system Experts system 

Accuracy and analysis of data Data sciences 

Security Blockchain 

Decision making and precision Adaptive fuzzy-based inferencing 

Optimization  Machine learning 

Live human-like assistance with visualization Augmented reality 

Human interaction/natural language understanding NLP 

  

Looking at some of the challenges that Web 4.0 can bring with 

various applications, there are systemic problems caused by 

internet density and excess connectivity with this technology that 

users will actively use. One of the most critical developments of 

the web is probably that the intensity of its online transactions 

affects daily life. Because physically and virtually, the challenges 
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that objects connected to someone can create when there is a 

connectivity problem are possible. For example, the phone you 

lost think of it as searching the Web to find your phone. When you 

encounter a connection problem as a result of a systemic problem, 

you may experience the negativity of not having control. One of 

the downsides that come with Web 4.0 in the future is that wireless 

connections and actual telecommunications lines will only need a 

language that should be of the same standards by all devices 

considering that they belong to a particular company [51]. 

 Considering the companies that are competing in the global 

world, it seems very difficult to establish connections with a 

certain standard. In addition, in this age of threat to information 

security, it may be difficult to access personal data and securely 

store information by third parties if the confidentiality and 

reliability of databases created by internet users are not 

guaranteed. Today, the natural language processing (NLP) 

technique, which has examples such as Google translation, is 

expected to advance and increase with the innovations that come 

with Web 4.0 as the new communication interface model between 

man and machine [52]. However, it is more prominent that 

technologies such as social networks, IoT, big data, AI and M2M 

play a key role in the adoption and implementation of Web 4.0 

[53]. 

 

Figure 3. shows Web technologies and document types [30]. 

 With the development of applications and examples starting with 

Web 1.0, the journey to Web 4.0 is on its way to becoming an 

ultra-smart web that facilitates the operations of internet users with 

updates and smartening of web technology at every step. With 

these developments and the connections offered by technology, 

worldwide comprehensibleness in the field of industry, political, 

social and different networks, it seems that there will be a 

technology that holds together governance, dissemination, interest 

and cooperation between key networks [54]. 

 

4. CONCLUSION 

The web environment is constantly evolving in a borderless way. 

In the last decade, various definitions of Web 4.0 have been made 

by many authors when looking at the literature. However, there is 

no definitive definition of Web 4.0 in relation to previous 

previously accepted definitions of Web 1.0, Web 2.0, and Web 

3.0. In recent years, the internet has become even more widespread 
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in an age when wireless networks are increasingly actively using 

smartphones and tablets throughout the day. Looking at the 

connection of technologies to Web 4.0, it is seen that important 

stages will be made and they will play a key role in big data 

analysis with Web 4.0, the next stage of Web technologies. With 

the applications offered by AI technology, it is seen that users need 

new technologies to have more interactive and immersive 

experiences.  

Web 4.0 seems possible to connect all devices in a real and virtual 

world in real-time, such as services, virtual reality services, and 

natural language services where intelligent agents and sensors 

interact. Another dimension is that web pages, web applications, 

videos, and photos connected by Web 4.0 can be interactive. In 

this process, the good configuration of information is of great 

importance. In this context, it is thought that access to the Internet 

can be made not only by humans but also from other physical 

objects, devices and tools arising from the concept of the IoT. 

With the desired new technology elements, the concept of Web 

4.0 appears as a new paradigm. With Web 4.0, it is thought that an 

interactive environment with virtual computer environments 

where AI, operating systems and cloud computing technology will 

be activated and published very soon. Web 4.0, which looks like 

it will take an active role by 2020, is proof that this technology 

will go further by the beginning of integration into today's 

technologies. In this age of ever-increasing internet users, Web 4.0 

is moving towards becoming an ultra-intelligent and intelligent 

web technology, which can be connected to the next generation of 

technologies using websites, blogs, online publications, social 

networks, databases and more interaction networks. For this 

reason, it is possible to associate the concept of Web 4.0 with 

various technologies.  

There is a possibility of many developments regarding Web 4.0, 

positive and negative. However, in the technology-oriented global 

network, web technologies appear to be at the heart of society and 

have made great progress in technology, while web generations 

and it is quite normal for the stages to develop in this direction. 

When a perspective is developed for the future, it is a fact that Web 

4.0 will be created with new updates to the innovations introduced 

by Web 3.0. Therefore, the Web that is expected to come later In 

addition to ultra-intelligent robots, machines and other 

technologies developed with the update of the next-generation 

technologies introduced by Web 4.0 technology, the arrival of 

machines that manage to think emotionally with sensuality, which 

is unique to humans, does not seem far off. 
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