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1. INTRODUCTION 

The increasing volume of information flow and the social networks lead 
to significant alteration in our perceptions followed by a leap into more dis-
ordered and unstructured conclusions which a human being takes. Our 
minds get accustomed to working with partial information and separate facts 
without them being linked to each other. As a result we find more difficulties 
when coping with larger works and large-scale compositions which require 
time and attention. When reading we gradually lose our ability to concen-
trate and remember images and ideas or to find meaning and patterns in 
relatively random elements. The social networks weaken and in time lead to 
a total loss of some useful habits which we have previously established. 

The use of social networks as a basis for spreading information is 
growing exponentially. The largest so far social network – Facebook has 
more than 650 million active users registered between 2004 and 2010 [1]. 
According to the statistics each user is connected to another 130, and 
creates 90 posts including feeds, notes, photos and links to other sources 
each month. Users spend more than 700 billion minutes in Facebook [2]. 

Throughout the human history of social development the access to 
more information has practically allowed us to increase our 
knowledge. The introduction of writing is part of this process, and yet it has 
also acted as a limit to independent reasoning. Through writing we can store 
information and enforce our memory. Ever since the time of Platon has it 
been recognised that memory should be used as a mean to increase 
knowledge and to enhance structural thinking. The use of writing, as a form 
of “external memory” is widespread in today’s society. 

2. WAYS TO TRANSFER INFORMATION (SPEECH, SOUND, 
IMAGE) 

People have initially communicated with each other through 
discussions, by bringing up memories and forwarding basic information, 
stories and events from one generation to another. With the birth of writing 
we start storing information and find the ability to structure it. 
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It should be noted that a flow of information which is transmitted via 
speech is relatively limited. The volume of information which can be trans-
ferred by speaking can easily be proven as limited [3]. 

2.1. Speech transfer 

If we consider one of the ways of information transfer – the speech – 
some rough calculation can be made. Each character is coded with 6 bits 
(binary). If we assume that in average, a word consists of 5 characters, one 
needs 60 bits for two words. Man can talk no faster than 3-4 words per 
second, which means that we can assume the upper boundary of 200 
bit/sec as the one used by humans for information exchange (having 8 bits 
for coding and 4 words – 160 bits/sec, with compression – up to 4 bits and 4 
words – 80 bits/sec). 

The possibilities of the human brain for immediate use of character 
information, is huge. Let assume that a talented actor can memorize about 
200 pages text, which he can repeat, after learning it by heart. According 
the standards, 1 page has 66 characters in a line and 30 lines per page – all 
together – 1980 characters. When coding 1 character with 8 bits we got 
1980 x 8 =~16 Kb per page. 

With maximum speed of reading of 200 bits/sec, the time for reading of 
those 200 pages is: 

(200*16*103)/200 = 16*103 = ~16*103 sec = ~ 4.44 hours 
The volume of transferred information is about 400 KB. In fact (actually) 

a man reads a page for some 90 sec, i.e. with coding of 8 bits per character 
= ~176 bits/sec, when we have 6 bits per character = ~ 132 bits/sec. So, an 
upper boundary of 200 bits/sec. can be accepted. 

2.2. Sound transfer 

Let us consider a piece of music. We suggest (for simplicity) the Minute 
Waltz of Chopin, which is played by good pianists for 1 minute.  

The piano has 85 keys and for the coding of each one, we assign 1 bit 
(on, off). For the strength of the sound, from the weakest (pianissimo) to the 
strongest (fortissimo), we assign 10 bits. This scale has 1024 grades, 
enough for a good master. 

For Chopin’s waltz if we use 50 keys (out of 85), 50 bits will be needed 
in addition to the 10 bits for the volume, which comes altogether to 60 bits. 

In the musical score, one can count 730 notes (in general, in case we 
regard the chords as one position). In such case, the speed of transfer will 
be: 

( 730*60 ) / 60 = ~ 730 bits/sec 
Or a bit more, in case we include notes with longer duration. 
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We can make the conclusion that there is 3 to 4 times bigger speed for 
transferring information, in case we use sound (tune). If we compare a good 
musician to an actor, the former has to memorize several time bigger 
information than the latter (for some 3-6 hours) , maybe even more, when 
regarding the musical score of big musical compositions like symphonies, 
requiems, etc. It is not our task or intention to compare the brain abilities of 
the actor and the musician. The conclusion is linked to the fact, that using 
more musical tunes leads to transfer of more information. 

The volume of the transferred information for 4.4 hours is = 4.4 * 3600 * 
730 = 11 563 200 b, which is approximately 1.43 MB – 4 times bigger 
volume. 

We can think that a thunderstorm or sea waves will be “described” with 
higher information speed (bits/sec) and correctness if using sound than 
speech. 

If we look at some Eastern languages (Japanese, Chinese), we shall 
notice that some words express concepts and we can conclude that for the 
time, that European languages transfer some 200 bits/sec, the ancient 
languages transfer bigger quantity bits (i.e. more information if we measure 
the quantity). It is curious to know whether the ancient languages, preceding 
in terms of history the European, are more perfect in terms of information 
transfer. Or the elaboration of those languages was aimed at transferring 
more information for a shorter period of time. 

For example the speed of communication can be improved more by 
overloading the words with several meanings.  Chinese language is a good 
example on this: ma = mother, horse and question. Also notation of words 
can be improved by using reduced instruction set, also like in Chinese: 
<mother> = <woman> + <horse> <house> = <roof> + <pig> 

A natural obstruction is that using more tunes leads to more possibilities 
for errors (i.e. wrong understanding of the expressions). 

2.3. Image transfer 

Transferring information by image is faster and more effective. 
Watching modern monitors, our eye accepts for 1 second several hundred 
thousand bits (in a quality image, there are several mega pixels and not all 
shades are being percept). This imposed the cinema, TV and other image 
devices as the faster source of big volume of information. They are also the 
most informative, in terms of acceptance and processing by the human 
brain. 

Until the present moment, the education and acceptance of new facts 
and knowledge was linked to oral explanation and visual materials. 
Knowledge was gained also from books. In both cases, the sent and 
available information lets human brain to process it. Depending on the 
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intellectual abilities of the person, the processing and rationalization of the 
information was quicker or slower, but there was the option of explanations, 
the visual materials or the written information was available to the learner. 
Modern tools allow even better quality of visualization by image projection 
but this approach also allows control of time, so that the percept information 
can be realized. One can state that the process of information transfer was 
faster than the process of its processing and man had enough time to grasp 
and realize the presented information. With the mass introduction of TV, 
computers with significant abilities for visualization, the flow of information 
has increased significantly and the need for faster processing and 
realization of that information is evident. The resurrection of interactive 
methods for education allows the process of transfer of information to go in 
parallel with the one of its realization. It is clear that to explain to child what 
is “cat” is faster with picture than by oral explanation. 

The continuous information flow sometimes requires swift reaction by a 
person, depending on the situation – as in emergencies or when fast and 
effective decisions are required in areas, still controlled by man – transport, 
emergency operations, industrial processes, etc. This implies that modern 
man has to increase his abilities not only for faster understanding and 
grasping of information but also for its faster processing. Both requirements 
assume getting more abilities and skills through new approaches. 

The development or perfection of human senses – can be achieved 
by proper training and education: quick image recognition, effective filtering 
of background information, increased ability for sight and hearing. It is clear 
that individual abilities of each person should be taken into account. The 
fact, that abilities are ever improved by system training and using various 
approaches shows that using that regular work can lead to improved 
individual qualities in accordance to the demanded particular requirements. 

One can see two scenarios here: creation of abilities by purposeful 
education of people – i.e. creation of “intelligent commandos”. The other 
scenario is using gene engineering – creating “cultivated modern societies”. 
Both approaches do not provide good forcasts. Even now, Internet divides 
society to those, seeking fun and strong emotions and the ones seeking 
knowledge. The first group will soon form not very well educated class or 
group, which we can call “user”. The second group we can place at the so 
called “educated elite” (or intelligent society). This will lead invevitabely to 
division of society and a future destructible conflict can be expected in either 
near future or later on, taking into consideration national characteristics. In 
short – one might expect a digital division of society and the question “When 
destructible social conflicts will begin?” remains. They will get bigger and 
stronger also due to the increasing gap between rich and poor. 

The second scenario of improving the qualities and skills of people, by 
changing the gene material does not lead to good forecast either. Human 
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senses can not improve endlessly and there will be a moment, when a de-
deformation of organs will occur, having unforeseen consequences. 
Whatever improvement is carried out on a particular organism, there is a 
limit – it is clear that 100 meters can not be run for 1 second. 

The faster processing of information supposes the progress of 
abstract thinking and the potential for physiological and social generalization 
of the processes. Undoubtedly for people with various tendencies in certain 
societies, using certain approaches can lead to solving complex abstract or 
practical tasks. For others, there can be significant success in summarizing 
real humanitarian situations or the creation of pieces of art. The first group 
can work well in the field of technology in the name of mankind’s prosperity, 
while the second will be leading for their spiritual enlightening. 

One can present the hypothesis that the human organism was and 
will be developing in the direction of increasing its abilities for 
maximal perception and fastest processing of information. 

Let us consider the possible boundaries for speed of transferred 
information. According to some examples from university classes [4], during 
the use of light in the micron scope (1.3 microns), where the attenuation is 
almost a constant, for example for ∆λ * 0.17*10-6, we have 
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Using Shannon’s formula for the speed of information transfer [5] we 
get: 
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Having a ratio signal/noise = 1 000 000 = 106. 
Even if we consider electromagnetic radiation with shorter waves, the 

speed of transmission will be limited to tens Pb/s. Is there a limit of the 
speed theoretically? As S/N is limited, the increase of ∆f is also limited; c is 
constant, so theoretically it is hardly possible to achieve speed of several 
Exab/s. 

Processing of information. Let us consider the possibilities of 
computer processing.  Modern speeds of processing are in the range of 
PFlops/s with the tendency of achieving ExaFlops/s. Reaching the next 
order will be difficult due to technological and power problems. Energy 
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losses (power consumption + cooling) can be unsuitable from environmental 
point of view. 

The problem can be solved by the introduction of new principles of 
computing – for example – quantum computing, molecular computers using 
other principles of computing, though some restrictions can arise. 

This raises the question of perceiving of the results of the processed 
information and its use in terms of expedience. In certain cases, human 
brain can be used to take decisions in real time, even when using computer 
systems, which he must get going. This means that his reaction won’t be in 
time – i.e. there won’t be the necessary result, hence it is not expedient. 

3. MAN AND THE DIGITAL WORLD 

As far as human’s intellect is related to the brain’s capacity, the 
relationship between its development and the introduction of new 
technology stands as a question of high importance. Some papers already 
describe technical approaches that allow faster introduction of information 
and also ways to use it more rational when managing real systems 
[6][7][8][9]. 

This is obviously a process that is limited in the long run, a question that 
can now be left for a solution. It is associated with certain paradoxes – is 
there a limit to the knowledge one can gain and can one reach this limit. If 
there is no limit to a person’s potential knowledge then this knowledge will 
constantly grow up to a level, providing human’s consciousness a new way 
of being. How will this development affect the group of people who are 
directly involved with physical labour and cannot reach the minimum 
intelligence level? Will we reach to a rift between the two groups or will we 
search for a mutually beneficial solution – a matter of research under certain 
assumptions, which is both technological as well as philosophical. The more 
likely scenario is that conflicts will arise, since earth’s resources will be 
depleted, and people with higher intellectual standing will be able to deal 
with certain diseases, the cures of which will be out of grasp for the other 
group. But without this other group the food issue should be viewed in a 
whole different perspective. What will this society be – one of highly 
developed intellectuals who will use modern technology to supply their basic 
necessities, or will we inevitably pass through a global conflict leading to an 
uncertain outcome about the preservation of our civilization? 

4. PROCESSING INFORMATION. COMPUTER-MAN 

If we assume that there is a given connection between a human’s and a 
computer’s methods of processing information, we can roughly derive the 
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following parallels. Durring the administration of the different activities in the 
computer systems, a certain part of the RAM is kept for the preservation of 
the base supervising program (SP).  

Looking into the development of the computer systems, the supervising 
program has taken from 10% to 20 % of the RAM. What is more, in order to 
use the full capacity of the computer, there is a continuous exchange 
between the RAM and the external memory. Let us assume that roughly 
20% of the memory preserved for administration provides for the use of the 
rest of the RAM in a wide variety of tasks. 

It should be noted that an increasing complexity of tasks corresponds to 
an increasing need for a larger quantity of SP and RAM. A parallel with the 
human brain can be made. The number of neurons is regarded to be around 
1011 [10] and the number of connections is around 1014 (synopsis). 
According to research [11], [12], out of approximately 86 billion neurons, 69 
billion are located in the brain and 16.3 billion find place in the cortex. It is 
possible that these 16.3 billion perform functions similar to the SP. 

We will focus with more detail into the supervising program which 
usually takes place in a protected part of the RAM. 

The SP aims to ensure functionality of the computer system by using 
RAM and external memory. The RAM hosts the data that is to be 
processed. Whether it will be hosted it pages intended to solve certain task 
in a multi-program mode, or whether batch-processing will be performed is 
an issue related to the performance of the computer system, and naturally 
its organization and architecture. In any case, however, SP aims also to 
ensure completion of the programs and their interactions with the 
environment (peripherals). We take it clear that the SP cannot pro-create 
new features within itself, but rather the system programmer or designer will 
add any amendments if needed. I.e. once confined, the SP cannot be 
modified during the execution of a specific task. Corrections can only be 
made in a certain time intervals depending on the requirements and 
functionality set by the designer. Figuratively speaking, the SP cannot 
cultivate and acquire new skills. 

In the human brain, things look way more different. A fixed portion of the 
brain cells have a task of managing operations of the other cells, whilst 
constantly introducing them with new information subject to storage and 
processing. 

The work process in the brain differs from the relationship SP-RAM (in 
the computer system) as a certain minimum of initial functions should be 
introduced which would serve to accumulate information in the brain cells. 
This process begins its development with the birth of a human being when 
he/she starts to percept and sense. Part of the information is stored, but at 
the same time is processed by those brain cells responsible for carrying out 
the connections. It is thus that we start accumulating a certain volume of 
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information in our brain which can be perceived through sight, hearing, 
touch, smell, and any other form of sensing known to the human body. This 
is a volume of information that constantly increases but managing the links 
between this information is carried out by the corresponding CPB (Control 
Program of the brain), which occupies part of the brain cells. An interesting 
fact [10] is that each neuron can carry out 7000 connections (synopsis). 
Within time, the data accumulated from the external environment grows 
more and more, resulting in a need for an improved supervising system so 
that better processing of this information can be achieved. This respectively 
leads to improving a human’s organism actions in his/her environment. In 
such respect we can establish similarities with a computer system carrying 
out tasks for real-time processes. 

In the same way that these actions can be associated with food 
gathering, they can also be associated with obtaining new knowledge about 
the surrounding environment. Such knowledge may improve a human’s 
survival skills and/or may contribute for acquiring useful information in 
respect to his/her activities. In other words, we derive at a process where 
the volume of information is increased and at the same time the CPB is 
improved. Unlike a computer system, however, this improvement in the CPB 
is obtained thanks to training and self-training due to the contact between 
different personalities, and also thanks to the accumulated volume of 
information which allows management capabilities to grow. I.e. an 
interesting feature is that the more information the human brain acquires, 
the more complicated it becomes to manage this information in respect to 
survival related activities or development of the human’s skills and 
intelligence. Moreover, giving progress to the CPB by the creation of new 
neuron cells will further improve the functionality of the whole brain system. 

That is to periphrases the hypothesis as follows: the larger the volume 
of accumulated information and the improved quality and speed of its 
processing should lead to an extended life expectancy. 

There is another interesting feature in the case of computer systems. In 
this case, the SP and volume of memory for a certain generation is fixed 
and cannot be substantially altered, and only a next generation can be 
designed with better functionality, increased memory, increased volume of 
the SP, etc. However, in the case of a human being this is all performed 
through an internally-dependent process. I.e., improving CPB is related to 
the increased volume of information which a person must perceive. As 
observed – this volume increases over time, which leased to an even 
increased number of connections between the separate brain cells. 

And having in mind that there are 100 billion cells with 86 billion 
neurons and around 16 billion connections all of which responsible for the 
brain’s functionality, there will yet be portions of the memory, which could be 
utilized, i.e. we should be able to continue adopting new information. When 
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considering a rough estimate of around 10 GB RAM in the human brain and 
several GB of CPB, the human’s potential is far from exhausted. 

Since it is estimated that the total volume of the world’s information at 
present is around several exabytes, then it is logical that the information 

used by one individual is considerably smaller, i.e. appK <<1. 
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where appK  - coefficient of applicability, effV  - effective volume of used 

information, V  - Volume of information. 

5. INFORMATION AND EDUCATION 

The access to a larger volume of information that allows individuals to 
expand their knowledge requires changes in the educational system. Within 
the educational field there have already been some studies developing new 
methods and approaches to education. Without considering the entirety of 
the field there are some interesting examples. Implementation of new 
techniques is evident in the training of tutors in the field of computer science 
due to the high applicability. Paper [13] discusses not only the demand of 
greater number of teachers but also the need to train them according to the 
technological developments. 

The methods of education are the essence of the educational system. A 
greater percentage of academic graduates and practical trainees learn how 
to do the work they have studied for on the job rather than at university. On 
many instances this proves unsatisfactory for the employer which would 
require the educational providers to implement more focused and practical 
training. On one hand a future employee needs to be practically prepared in 
order to satisfy the requirements of the employer. On the other hand the 
limited study of basic theoretical theory makes it more difficult for 
professionals to acquire the new developments which would eventually be 
introduced in their field. A solution to this problem would be the constant 
improvement of one's knowledge and qualifications, or continuous 
education throughout one’s lifetime. 

The question then becomes what changes need to be introduced by the 
educational providers in order to implement such improvements. It is time to 
start making professional administrators aware of the development, needs 
and requirements of the different subjects thought in universities - a goal 
which depends on many things in order to be realised. For instance the 
people writing educational policies are not necessarily prepared 
professionally for the job or might not have the financial motivation. On the 
one hand the usually long term of employment of the heads of the university 
departments gives a guarantee to the public that traditions and best 
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practices will be observed. On the other hand this academic conservatism is 
harmful to the quickly developing digital field of education and does not 
allow for an account to be made of the realities of the spiritual and public 
life. Special attention should be given to economic and computer science 
universities which provide education in some of the vastly changing fields. 

The introduction of computer technology is dynamically taking place in 
almost all aspects of modern education – starting with natural sciences, 
through humanities and social sciences and even including arts [14]. 
Although this technology brings many advantages throughout its wide range 
of applications, there are also some certain drawbacks. 

An important element which restricts some of these disadvantages but 
is yet absent in our educational system is the code of ethics. The implication 
of such field is crucial in order to address a few existing ethical problems: 

• Protection of copyrights from plagiarism; 

• Sharing materials related to narcotics, alcohol, porn etc, via the 
computer networks; 

• Control over the sites of educational institutions which should assess 
if any ethical code is actually conducted; 

• Unbiased assessments of students, teachers, etc. 

6. MAN AND DIGITAL SOCIETY 

The Internet has changed the political and social realities, creating new 
opportunities for communication between people, expanding our horizons. 
The social networks and electronic media have set the roots of forming a 
“digital society” where the voice of social formations is increasingly being 
heard and recognised. The birth of this “digital society” implies a 
development of newly established communication, networking and literacy. 
This new literacy, in turn, includes active communication and an 
involvement of all participant members. In reality this should involve a 
combination of both the technical and social skills of the participants in this 
society. Just as our current traditional literacy and skills open the doors to 
the working and social processes, so should the “digital literacy” and “digital 
skills” provide certain abilities and confidence to become an active member 
of the “digital society”. The in-depth studies and implementations of 
computer and communication technology can expand our knowledge and 
skills from a childhood age improving the quality of the “digital society”. 

The use of mobile communication and mobile technology has 
significantly improved our access to information at any time. Within the 
already established cyber space the access to information is related to two 
important (user) aspects. 
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The first aspect is the behaviour of the users. It can be recognised, for 
example, that when we use roads, public transport, driving, etc. we keep 
compliance with certain requirements and standards of behaviour. This 
implies that we achieve a certain level of literacy. In the “digital society”, one 
should in the same way establish certain behaviour and habits. Literature 
[15] identifies several important areas of behaviour which users of the 
“digital society” have to keep in compliance with: etiquette, communication, 
education, access, trade, responsibility, rights, safety and security. Other 
authors [16] suggest four key areas: digital compliance, digital ethics, digital 
sensibility and digital participation.  

The second aspect is related to cyber threats and their relationship to 
the user’s behaviour in the digital society. The exponential growth of the use 
of Internet in economic, public and social areas has led to a tremendous 
increase in cyber attacks and threats. The existing firewalls are not always 
well-proofed requiring more responsibility and considerable efforts on the 
side of security experts [17]. 

7. PRIVACY OF INFORMATION 

Protecting information is becoming a more and more serious problem. 
With the internet era and the expanding volumes of data uploaded online it 
is a challenge to find new preventive methods. In retrospect, one would find 
comparable dangers to privacy of information even before the invention of 
the computer. For example, even though the type of security used on social 
security cards and key-cards is not even comparable to the sophisticated 
protection used for online social networks the risks and dangers are alike. 
Computer systems, local network and internet in general have differences in 
vulnerability to breaches, but the types of the problems posed are similar. 

The greatest danger to social network users is the breach (loss) of 
private information. According to [2] security of information researchers 
have estimated that up to July 2010,  the private information of more than 
100 million Facebook users is publicly accessible through the search 
engines. Several other threats are posed such as identity theft, debit and 
credit cards fraud and the like. The so called "hackers" attach social 
networks for one or more of the following reasons: 

• The large number of users 

• Abundance of private information that might be used for different 
purposes 

• Easy access the such networks 

• The high level of trust amongst users 

• The variety of links to different applications allows more than one 
attack to be made 
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• Opportunity for spreading viruses 
The increasing number of ways to breach the privacy of information 

requires serious protection.  
The traditional protective methods such as cryptography, security 

protocols and insurance are no longer sufficient. The main goal of 
researchers is to perform the necessary analysis of protocols and methods 
of protection of privacy of information and to suggest entirely new 
approaches and a paradigm adequate to the new security requirements 
[18]. 

8. CONCLUSIONS 

The rapidly growing flow of information via the Internet and other 
sources sets enormous challenges and stress in our lives. It is only natural 
that this will influence both positively and negatively human and society. 
Appropriate measures and programs should be introduced as soon as 
possible. These should be embraced by all age groups, starting as early as 
preschool, otherwise the consequences might evolve to be hard to predict. 
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