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choosing a proper action. A knowledge base contains facts, statements and rules. Facts represent short-
term information, which can be changeable. Rules present long-term information about generating new 
facts or hypotheses. The knowledge base has a lot of creative opportunities and it is actively updated with 
new data. 

ESs are divided into 3 levels. The first level is small ES which focus on Access, MS SQL, Dbase 
databases. The second one is medium, which supports Oracle, Delphi, Visual Basic programming 
environments, using OS like Unix. And the last level is large which focuses on Oracle, Sybase, Informix, 
using logical programming language. ES are classified by a type of a task, for example diagnosis, design, 
prediction, planning, training. According to task characteristics it can be structured, unstructured, credible, 
credible probability. According to internal structure there are frame-based ES, which represent classes of 
knowledge, use predicates which mean knowledge relations, semantic networks, based on rules of algebra-
logic and fuzzy sets. 

Expert Systems work in two modes: knowledge acquisition, problem solving or consulting mode. In 
knowledge acquisition experts communicate with ES. They fill the system with information, which allows 
ES to solve problems in the consultation mode. Experts describe a problem domain in the form of a set of 
rules and data[2]. Data define the characteristics of the object, and the rules define the ways of data 
manipulation, characteristics for the considered domain. In the second mode, the task data, which are 
processed by the dialogue component are included in working memory. The work of logical deduction 
machine, which is based on input and available data, forms the problem solution. 

In this paper it is stated that a set of the tasks, which are solved with a help of Decision Support 
Systems, presents unstructured or unformalised problems. The main objective of these systems is to help 
specialists  in making decisions. The DSS solution strategy is based on logical inference. Database, 
knowledge base, and different rules are used as an informational base. The quality of accepted solutions 
by DSSs depends on a knowledge base. In the future, the system will be able to exclude a human factor in 
making important decisions. 
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The history of data storing systems, the path of their progress, the main types of storage and their capacity are analyzed in this 
paper. The latest and the most popular technologies for data storing, such as cloud storage, USB flash drives, HDDs, SSDs are 
also considered. Much attention is given to data storage development, including DNA storage. 

It is a well-known fact that storing information is very important in different fields of IT. Big Data, 
Artificial Intelligence, Deep Learning require a lot of space to store data. At present, the world data capacity 
is about 295 exabytes (1018 bytes). In 2020 people shared about 44 zettabytes (1021 bytes) of data through 
the Internet [1]. Mention should be made about the fact, that about 90% of generated data in the world was 
produced during the last few years. Every person, who uses smartphones or PCs, stores and generates 
data, which includes photos, videos, audio, documents, etc. 

The era of data storing started with punch cards. This is a piece of stiff paper that holds digital data 
represented by holes in predefined positions. Semyon Korsakov is considered to be the first who proposed 
using punch cards in informatics to store data. In the late 1920s IBM introduced the punch card. The 
capacity of such a punch card was about 80 bytes. Storing data should be effective because at the 
beginning of the computer era the storage capacity was small. And as a result, such data storage was 
focused on the needs of a single application. 

The next type of storing data was a magnetic drum. The magnetic drum storage unit contained a 
large metal cylinder filmed with recording material. The capacity of such storage was about 48 kilobytes 
(103 bytes). It was invented by Gustav Tauschek in 1932. Magnetic drums weren’t widely spread and were 
used only by US Navy. After World War II they became more popular in computational systems. Later a 
magnetic tape drive was invented. It was the first widely spread type of storage that could store music, 
videos, audio. The first drives could store about 231 kilobytes of data. The evolution of such type was VHS 
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drives and they could hold up to 2 gigabytes (109 bytes) of data, they were in great demand for storing 
videos. The manufacture of VHS was running until 2016. 

The next step in the development of data storage was the hard disk drives. HDD is a data storage 
device that stores and retrieves digital data using magnets to write data on a spinning disk. The first disks 
could store about 4 megabytes. And these devices are being used at present; their capacity is up to 20 
terabytes (1012 bytes). Hard disk drives are used in all PCs, servers because of their reasonable cost, 
small size and speed, in comparison with other types of storage. 

Floppy disks were worked out after hard disk drives. They presented disk storage composed of a 
thin and flexible disk of a magnetic storage medium. It can store from 80 kilobytes up to 150/200 megabytes. 
This storage also became popular and the main reason was the size of floppy disks. A lot of PCs of that 
time could read and write such disks. Now we can see the floppy disk every day in the form of the save-
icon button. A zip drive is a floppy disk, and it can store much more data. Its capacity increased from 100 
megabytes to 750 megabytes. Zip drives present the final form of floppy-like devices. 

The compact disk (CD) was designed in 1982. It could hold up to 700 megabytes of data. CD is a 
small plastic disc that stores and retrieves computer data using light. CD was used to store music. Even 
now CDs are used for listening to music. DVDs are the evolution of CDs, they could store 1.5 gigabytes of 
data and were used to store photos, videos, audio. DVDs replaced VHSs, which were popular at that time. 
The next step in disk drives is Blu-ray optical disks. Such disks are used to hold high-resolution videos. 
Such videos consume a lot of data, so one needs a device, which can hold that amount of data. The 
maximum capacity of Blu-rays is 50 gigabytes. They are still popular, but cost a lot and aren’t produced 
today, because more convenient and affordable storages are available. 

In 1991 SSD (solid-state drive) was designed. These drives are sort of upgraded HDDs, but they 
have another principle of work, so this is not the evolution of HDD. Solid-state storage is a device that uses 
integrated circuits to store data constantly. The capacity of SSD was 20 megabytes and increased to around 
31 terabytes at the present. They provide greater speeds, especially for random-access operations. This 
fact is the main reason, why they are so widely spread nowadays because we want our PC to perform 
better (modern operational systems consist of a big number of small files). 

The next step in data storing was in 1999. That year SD cards and USB flash drives were invented. 
They are portable, small drives, but at the beginning, they could hold only 64 kilobytes and 8 kilobytes of 
data respectively. The USB and SD operate closely to SSD and differ only in size. But nowadays USB 
Flash drives can store up to 1 terabyte of data and an SD card is capable of 512 gigabytes of data. This 
type of storage is still very popular today due to its size, performance and cost. 

Today some of the types are being improved to store more data, be more performant and reliable. 
The main types of storage nowadays are USB flash drives, SD cards, HDDs, SSDs. But our world is 
constantly changing and requires a lot of changes in the IT sphere. Today we are moving from storing our 
data on some drives at home to cloud storage. When we are speaking about cloud storage, we should 
begin with the history of cloud storage. The first web-based data storage was developed by AT&T. Cloud 
storage consists of servers, which are connected to the World Wide Web. HDDs and SSDs are widely used 
in cloud storage. Cloud storage must be reliable in different aspects. Big companies maintain cloud storage 
and create backups to keep data safe. All these backups are stored on magnetic tape storage, which holds 
up to 400 terabytes of data [2]. The main advantage of magnetic tape storage is that there is no need in 
electricity to store data without any loss. For example, HDDs and SSDs need the energy to ensure that 
data isn’t corrupted, so they are not acceptable as storage for backups. 

Now cloud storage is widely spread: people use smartphones, which are always connected to the 
Internet, store photos, videos, documents, music in the “Cloud” [3]. Nowadays it is very convenient because 
you do not need to think about data safety in terms of physical safety, you can get your information at any 
time and the only thing you need is the Internet. The fact about the amount of produced data is not so 
surprising because people upload and download their information from the cloud, which leads to generating 
data. Even when we share some news on social media or messengers, we produce data. 

Today, a lot of researches are targeted at discovering the ability to store data in DNA. Scientists are 
continually looking for more space-efficient alternatives to store a great amount of data. The first attempts 
were done in the previous century, but there is no usable storage based on this technology. The main 
advantage of such storage is reliability and efficiency. Theoretically, each gram of DNA can store up to 455 
exabytes of data [4]. The main problems at present are reading and writing data in DNA because it costs a 
lot and takes too much time to perform such operations. Modern systems can achieve the time of 
reading/writing at the level of a few days and the cost of such operation is about 100 USD per GB. Also, 
mention should be made about the fact that the capacity and error rate of such storage depends on which 
type of encoding was selected. The time and cost of operation on DNA-based storage depends on how big 
is the data to be encoded. At present DNA-based storage can significantly benefit from the breakthroughs 
in DNA synthesis. 

As a result of such fast progress, at present, we use the most performant and convenient storage 
types, such as cloud storage, USB flash drives, HDDs, SSDs. During the last hundred years, storage 
capacities increased more than 1012 times and became more performant. Due to this progress now, we 
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are storing and processing more information and this allows us to access new technologies, such as AI, 
AR, etc., which require a great amount of data. Of course, progress didn’t stop at current achievements, 
but each step is more and more complex and expensive to discover. It’s interesting to look over this 
progress and how such devices work and how they were improved. 
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This scientific paper demonstrates the role of new technologies for the world labour market and their impact on the growth of 
modern economy, lists the main threats for the labour market stability. 

This scientific paper deals with artificial intelligence and neural networks, the main pillars of artificial 
intelligence, its high-speed development and the evaluation of the rapid pace of unemployment after the 
4th industrial revolution.  

The new technologies open new opportunities for innovation. Information technology sphere has 
provided a start to a rapid pace of artificial intelligence development. Along with that AI keeps the leader 
role almost in all circles of our life. Nowadays it’s hard to imagine life without such things as optical character 
recognition, Siri, or Google. Information searching engines, cloud technologies may no longer be regarded 
as AI because it is so common in daily life and we are much used to it.  

But what if modern technologies are going to substitute people, reduce workplaces and make a great 
amount of people, especially in developing countries, unemployed?  

Technological advance is an inherent aspect of a free market in which innovators seeks to produce 
more value at a lower cost. Entrepreneurs want a market edge. Computerisation, industrial control systems, 
and robotics have become an integral part of that quest. Many manual jobs, such as factory-line assembly, 
have been phased out and replaced by others, such jobs related to technology, the Internet, and games. 
For a number of reasons, however, robots are poised to become villains of unemployment. 

Analysing the problem of automation, it should be mentioned that some spheres of human lives 
cannot be automated at all [1]. Such spheres as education, healthcare, art, etc. are connected with 
interrelated communication between people and as a result require from employees to be humans. Let us 
take psychologists as an example. When you come to see your doctor, you expect him to have empathy 
and real feelings. The same thing is with teachers. Of course, the best experts in their spheres can record 
a lecture, but recordings cannot replace personal communication between students and their lecturer. 
Another group of jobs that are secured from being automated is connected with inventions, design and 
other activities that machines are not good at. Some of them require from workers deep knowledge, some 
are all about uniqueness and creativity. As a result, the main features that are going to be needed and will 
be highly appraised in the nearest future are: special education, creativity and unique human qualities.  

It is also worth thinking over the dependency between the amount of a salary and the probability of 
automation [3]. Indeed, the more money can be earned, the lower risks of being fired, because qualified 
personnel is of a high value. That means that qualities that could prevent a workplace from being 
computerised affect salary as well.  

Referring to the risks of unemployment rise, a closer look at the research of Frey and Osborne “The 
future of employment: how susceptible are jobs to computerisation?” should be taken. In this work the 
authors make the analysis of unemployment risks in different segments of the US economy. According to 
their inferences, 47% of workplaces can be computerised soon. Spheres of service, sales, office 
management and administration are at the highest risks. It should be also notified that most of them are 
low-paid. Unemployment in these spheres is the hardest to solve, because low-paid workers are not flexible 
and cannot find new jobs as fast as people with special skills. Measures that a government may take are 
welfare (type of government support intended to ensure that members of a society can meet basic human 


