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1 FOREWORD

It is not simple to describe concisely all, whicliormation science encompasses. Though it
may be easy to state that it is the science dealitigtransfer of information within society, its
enormous purpose and benefits become clear ordyghrspecific studies.

Information science is relatively young, yet, a dymc field, which in the view of constantly
growing necessity for systematization of informativas been quickly expanding. Information
science disregards the technical aspects of tlwenmattion transmission (leaving that issue for
informatics to deal with); rather, it probes the wvament of information within society,
concerning itself with information content. It rasehes the manner of its symbolic expression
(representation), its mediatisation and, the poéds final reception.

This particular science contains two basic socista&ntific aspects; one, carrying a pronounced
philosophical accent, the other a technical onechvprovides very effective tools to search for
information and once the information is found tganrize it. In this publication we will, at first,
devout time to the philosophical and societal reses, and further, we shall attempt to describe
the technical tools, which are at the disposahefihformation science.

To demonstrate the importance of the informatiaersme’s subject of interest, let us point out
one of the many examples of its ingenious appbcati the phenomenal growth of the Google
Company. It is an excellent example, and it is piheof that within the field of information
systemization lays enormous scientific potentiedat)achievements, and the future. It underlines
a strong societal need for this particular reseaitchdds meaning to cross-branch scientific
coordination, even the possibility of work synefmptween the sciences and commercial spheres.
In the Google’s case, the result of such successfoperation has been twenty five billion US
dollars in yearly turnover, which surely warrantsi@se attention.

However, if the information science wishes to cdasisuch achievements it needs a wide base
and an extensive cross-branch scientific efforte Triformation science must not lose sight of

neither the philosophical, societal, legal, mathtezag nor the technical aspects; and, at the
same time, it has to retain its direction and ireejence. If it succeeds, it will in the near future

represent one of the most important science fiel@s.

2 INFORMATION SCIENCE



The information science reflects the changes thaetbeen taking place under the influence of
modern communication technologies; it monitorsrtimpact on all areas of human endeavour.
Manuel Castells insists that we all live in a nea, avhich he terms informational, that lives of
all individuals, and the societal groups as welk, flarmed by the new technological means. It is
the development of these technological means, wimtdrtwines the world through the ever
thicker information network. This network grows ckly in its capacity, offering new methods
of communication and thus changing the core ofrmtdion flows, and with it, the behavioural
approach to information across all societies.

Simply said, information science researches seuergl areas, which, within the context of
development of the information society, have begdly changing -ereation and the rise of
information sources, transmission, circulation and the spread of information; its
processing, storage and search for information; irdfrmation funds (collections, libraries); the
language tools to communicate information with ahe,human role as the intermediary and
the receiver of information.

In short, it is a theoretically-practical field, w#e central theme is the research of the
relationship betweernumans, information and technology within their common societal
context. In the intersection of these three intartvg compounds, which mutually influence and
complement each other rests the core of informattence (Greskova, 2007).

Information science is a relatively young field foendations which were laid in the first half of
the 20" century. Information science was declared an ieddpnt scientific discipline in 1958,
at the time of the creation of the Great Britailistitute of Information Scientists (11S). Then,
the main emphasis had been levelled at the apipirchavel of information science in the area of
bibliometrics and the theory of information. Latemerged the cognitive aspects of information
and into the forefront of interest entered the hurf@etor, accompanied by research into human
interaction with information environment. That Haught about an important turnaround in the
development of this particular field (Ingwersen929

2.1 Information Science - Areas of Interest

Information science is a typical multi-field sciendiscipline. Listed below is a selective
overview, which illustrates the multiplicity of thplatform. Attached is a brief description of the
transitional plane at which a given field is in tagt with the information science:

sociology- the rise of communication changes and their ahpa society in view of a sweeping
evolution of information technologies and the newdm, a problem of the division of society
according to its approach to the new technologigsitél divide), prototypes of communication
tendencies in society; issues for sociological sysy



philosophy — Philosophical aspects of informational/knowlealgje society; ethical issues
regarding the use of information,

informatics — problems with technical implementation of comication, such as, coordination

of the development of electronic communication glownith the expansion of computer

performance, the growing capacity of data storagkthe standardization of protocols within the
information systems,

psychology— psychological aspects of searching for inforomatbehaviour of information users
(information seeking behaviour); psychological atpeof human-computer communication
(human-computer interaction); understanding infdioma as a psycho-physiological
phenomenon,

pedagogy— the theories regarding the upbringing and edwutapedagogical and didactical
methods; the specific types and degrees of thdachmgrams at educational institutions,

politics — the impact of public’s ability to work with infmation and the resulting impact on the
decisions in political life; the principle of commapproach toward information and its impact
on democracy

the law — legislative aspects of approach to informatind s utilization

linguistics — common principals of the function of the natikeman tongue as the basic
communication tool; usage of mathematical and sttedél methods to research communication
and language, computer modelling of language systand machine translation,

economy— economical aspects of the growing level of infation literacy (impact on work
productivity, rate of unemployment etc.),

theory of information - transmitting, coding, mathematical conceptsnébrimation, technically
defines the communication environment in the cantek the theory of information’s
transmission,

statistics — development and processing of empirical dataagusnathematical methods,
modelling of coincidences and vagueness using theory of probability, planning,
summarization and analysis of concrete findings.

2.2 Important Personalities of Information Sciene



Paul Otlet (1868 - 1944) — Belgian lawyer and bibliographene of the founders of the
information science, author of the volume regardimg theory of documentation. Along with
Henri La Fontain they founded the Internationakitnte of Bibliography in Brussels, with the
aim of capturing worldwide literary works productioThey created MDT to facilitate a rating
system by content.

Shyali Ramamrita Ranganathan(1892 - 1972) — is considered the creator of fjosxience in
India; worldwide, he belongs among the importantspealities the field ofibrarianshipand
information science. His most important contribatido library science is his theory of
classification and indexation.

George Kingsley Zipf (1902 - 1950) — American psychologist and linguistofessor of
linguistics at Harvard University. He availed hirlidge the quantitative analysis of language (the
Zipf Law).

Samuel Clemens Bradford (1878 - 1948) — American librarian, one of the rfders of
bibliometrics. In the Bradford Law, he generalizb@ results of his studies regarding article
layouts in scientific magazines in the geophysiekif it is valid for all fields.

Derek J. De Solla Price(1922 - 1983) — American historian of science,nfiber of the
scientometrics. He, in his works Little Scienceg Eicience (1963) and Science since Babylon
(1961), proved empirically, aside of other thingse exponential rise in the volume of
documents.

Vannevar Bush (1890 - 1974} formerly, the director of MIT (Massachusettstitoge of
Technology) and the US Office for Scientific Resdaand Development; advisor to President
Roosevelt. Author of the proposal for hypertexttsys (Memex), which could organize
information and on the principal similar to humamought association, could facilitate its
accessibility.

Eugene Garfield (1925) — the founder and an honorary directorhef institute of Scientific
Information, since 1955 publishes Science Citalimtex, the publisher of the Scientist.

Ji i Cejpek (1928 - 2005) — professor at the Charles UniverisitiPrague. From 1956 to 1970

had been active at the Philosophical Faculty atrl€sdJniversity; first held the post of assistant
specialist and since 1968 docent at the departofditiraries and scientific information. From

1990 t01994 had stood at the helm of Institutenédrimation Studies and Library Science.



3 THE CONCEPT of “INFORMATION"
3.1 What is Information?

This is not one of the easiest questions; stifls letart with it — so, what is information? On s#o
examination, the term, which is so often used, sadifficult to be fully grasped.

The term “information” permeates all human activaiyeas, and exactly in its proliferation lays
its power and its problems. On one hand, all ofarmehow understand the term, interpret it in
some way and allow for its importance, yet, ondheer hand the forms of its interpretation are
very variable and hardly compatible.

Etymologically, the term “information” has its r@oin the Latin noun “information”, which was
drawn from the verb “informare” — to inform. Thisrin was in ancient times understood to be in
the material sense of the word. It meant to fooygive a form to something, to form a likeness
of something, to create. The middle age philosopksrpreted the term as a somewhat altered
sense of the word; it had been understood to be mostract, as to “give form to a thought”, to
form an idea. In that form, it represented a certaay of materializing the thought into a
communicable state that aimed to share, transéasido communicate.

To demonstrate, let's examine three various wayehich to interpret the term “information”:

Information as deliverance — communicable knowleag@ch has a meaning for
the receiver (a statement facilitating the selectioom alternative decisional
options).

Information as a physiological phenomenon, thaassan integral part of human
consciousness.

Norbert Wiener defines information as “The contehthat, which is exchanged
with the outside world, while we have been adaptog and influence it through
our adaptation”

It is obvious, that in the case of information, &re dealing with a mathematical value, which is
measurable or interpretable only with difficultytuitive approaches to comprehension of this
term do exist; we feel that information is that,iethwe receive, for example, in the form of
speech, text or with pictorial help and, that tim&rmation most likely pertains to the value
gained.

E



For example, Ingwersen understands information éoabphenomenon that brings a certain
change; on one hand it reflects the change in thewledge of the creator, who has had
formulated it; on the other hand it impacts thesreers of the information and the state of their
knowledge. In case the change happens only toréfaar’s knowledge structures, it may be said
that it is only a potential data or information,ielinfor the receiver have only hidden and latent
value (Ingwersen, 1992).

The concept ofnformation closely links with the related concepts lafowledge and data.
Data in this context are considered only the marks ifin& chain, which formalize the
expression of still only potential information, whiis ready to be received by people or be
accepted for machine processing. Data needs todoegsed, communicated and comprehended
and only then it becomes information. Another lewkén, is theknowledge (understanding),
which prepossesses its rating, safekeeping andpnmetation of the information within the
framework of hierarchically stacked knowledge dnues, be it within the mind of the receiver
or within the structure of the informational systeknowledge, then, is all, which has been
arranged within connectivity; it is that, which amdividual gains as knowledge, once he
interprets the information within a certain context
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Figure 1- The connectivity of information, data earibwledge

3.2 Bucland’s Three Approaches to the Term “Iformation”



M.Bucland draws on the relationship between thewtedge, objects and process. He
distinguishes in among three views:

information as knowledge— which is an entity, not a process. Knowledgewg,
faith... they cannot be touched directly.

information as process- someone informs someone other; he/she commesitia¢
news. Everything depends on context.

information as an object — a touchable entity, such as a document. It I&l so
information within a specific material represeruati

In the context of systematized view of the termoinfation, the dividing line between the
immaterial and material information is seen as faildf it is possible to touch and measure it, it
is not knowledge but some physical entity; it dan.example, be a document on paper. In an era
of electronically processed information it, howeveray represent some informational system
that is represented physically by the servers atd danks, in which the information has been
processed and often constantly transformed, egistina never ending flux of change. That
causes the term information to divide into foureadtp, given by the division of information into
the material or immaterial and either an objec process. It brings a temporary state of calm in
the division, while information itself and the pess in which it develops are without a change.

"88.)" s )

Figure 2- Four aspects of information; as per Buarid
3.3 Is Information Measurable?

It is said that information has, in the contextsofcial communication, a similar role as the
energy has in thermodynamics. For that reasos,sbmetimes connected with the term entropy,



which had originated in this particular field. Tkey in this connection is the second law of
thermodynamics, according to which the closed systeave a tendency to constantly increase
their own entropy — their own measure of disortiee, measure of diversity. The highest degree
of entropy involves the system that is not beingaoized by any of its internal rules, it is
homogeneous, all elements of it are disengagetipuiitvariations, and the heterogeneity in it is
induced by adding energy from the outside.

The transposition of this model into the spherénédrmation science creates the space for the
determination of the size of the information, whitds been entering the system via monitoring
of the changes to the orderliness of the particgjyatem. It means that, the more the information
grows, the more the entropy decreases and vicaveEre amount of information is, then, given
by the difference between the state of vaguenesiseofystem (its entropy), which the system
was in before accepting the information and theesthvagueness, which has been eliminated by
the acceptance of the information. Thus the infdionareduces, or eliminates the entropy of the
system, because it is the quantitative measurdefirtherent internal laws. In that sense the
information may be considered as the charactewstibe organized materiality, which expresses
its own internal structure.

3.4 Scientific Information

The form of exchange of scientific information withthe context of science and research is
important, because it determines the ability of Hugence to evolve itself on the basis of
cooperation and exchange of the knowledge gainddd fbrm of this communication is
established within the standard proceedings thrahigin most common form, such asaticle

in a scientific magazine Other results of the science and researcloc@réerence contributions
(published in the convention catalogue)iews (summary of subject in an informative article)
or largebanners (used at conferences to describe the issues argp#rtifics of the subject under
discussion). The analysis of the scientific outisuthe base for the field of scientometrics, the
field that researches scientific communication atigmpts to measure and evaluate it. The
product of the scientific endeavour, then, is theligation of its results using one of the listed
forms, the one, which carries a certain weight imfidence in the world of expertise. The only
non-subjective method of measuring this influersguotation feedback regarding the interest
and resonance that the given production evokes gntio& experts in the given field. This
citation resonanceshould be mapped systematically and a networklghmeidrawn from it, in
which the individual scientific productions interbe, and from which, later on, important
relations and associations arise. It is importarthis point to emphasize the characteristics of
scientific information, which differ from other kats of social communication (Konig, 2002).

accuracy, objectivity, truthfulness, validity, exjitihess, utilisation, societal value, etc.,

information obsoleteness - diminishing of valueglevance to time,



semantic character — the information is presenyea tmeaningful group of characters,

independence from the language and the media saim® content may have variable
forms,

un-interestedness, non-commutability, non-socighili
dispersion of information within magazines,

independence from creators.

4 THEORIES REGARDING INFORMATION

4.1 The basic structure of communication:

" " neon
» » > ! >

3

IS: information source — person, machine or Nature

Coder: information has been coded (= message)

Transfer: the coded information is damagedlbterference
Decoder. decoded messages (transferred to speech, witieth etc.)

RI: receiver of information



The above demonstrates that information is not thlaich we have in mind, but it is that, which
we are able to communicate to someone else. Addhee time, it is obvious there is no method
in which the decoded information corresponds ineitéirety to the original information — the
semantic content transferred to the receiver doésarrespond, or is not precisely compatible
with the content at the point of source.

It is obvious, then, that the term ‘information’shaany levels and that it is not easy to define the
term ‘information’ in its full extent.

The basic element for processing information (iochsa manner as to be actually possible to
transmit it from the sender to the receiver) isiegdwhich implies transcribing of information
into a chain of marks (the marks may even be phesethe smallest components of speech).
For that reason, let's get familiar with the basimciples of coding.

4.2 Coding

Alphabet =is a (finite) set of symbols used in a given code.
Word = a finite succession of characters of a given dpha

Length of the word the number of characters in the word.

Coding is a transfer of information into a givenrdiopertinently; it is a transfer of information
from one code to another.

Binary coding alphabet contains only two characters 0 a 1 ngafi= {0,1}.

Code a code is created, once the set for the codesnsréntered, that is, the subset of the set of
all possible words. Usually the set for the codedsos determined by some assemblage of
conditions.

Block Code the message is divided into blocks of the sanze,seach block is coded
independently and the coded blocks are then intedjiato the coded message.

4.3 Amount of Information



1 bit = unit of information = the amount of informati@ontained in a binary word of value of
one.

The amount of information contained in binary warfdvalue “n” (word = a...a,, where ar
{0,1},i=1, ..., “n”) equals “n” bits, Inf (word bvalue “n”) = “n” bits.

Function Inf is defined as information containedailgiven character chain expressed with help
of a bit unit.

The amount of information may commonly be expressgld using the number of all possible
words.

If there are binary words of the value “n”, therittamount is equal td'2

The rule applied to binary words then is -

Inf (binary word value n) 4292 (amount of binary words value n)

Common definition: amount of information contained in a word of tfieen length is equal to
binary logarithm of all words possible of the givength.

That is, for example, valid for any alphabet

A = alphabet = {z, ..., z} where z, ..., zs are the ABC characters.
The amount of possible words of n value in thishalpet obviously is'S therefore

| (word value n) _log,(S")=hvtog, S

For example: information contained in 1 alphabetrabter A equaléogz S

Note: 1092 is the number, with which 2 must be augmentedh witorder to arrive at x; as in
equation:

2Iog2 X — X

4.4 Self correcting codes

Self-correcting codes are necessary for the funatibcomputers — they are able to eliminate
completely the potential memory and disc errorss itmportant to be aware of this connection,



because without these corrective mechanisms, canpechniques, which everything is
immersed in nowadays, would function for no momntfive minutes.

For illustration consider binary codes, such as2sA = {0,1}.

Hamming’s distance of two one bit words (of the saralue) is equal to the amount of spaces in
which these two one bit chains differ.

Basic lterative Code

Word a...a,(where a,...,a,¢ {0,1}) is coded as @ a aad adnan.
It is clear that error 1 can be always corrected.

Iterative Code is defined as the set of code wfrdkie 3).
OpKod = { aja1a; ...@nanan : ay,...,aq ¢ {0,1}}.

It is easy to see that the two code words of thEdprepresent Hammig’s distance 08.

4.5 Summary

If a code is created, in which each of the two wdrdve Hamming’s distance of at least 3, it will
always be possible to correct an error, providimg ¢hain contains only one error. A concrete
structure of the self-correcting codes is the subg algebra and, has been systematically
developed and refined. The basic self-correctinghiang’s code allows 7 binary characters of
information containing 4 bits to be coded into obleck in such a form that the code

automatically corrects one error. (Using Iterattvede, 12 bits would be needed to transfer 4
bits).

The methods used to create self-correcting codew ahrough suitably built in redundancy, to
lower the probability of uncorrected error, praatig down to a nil. There is no need to detail
these methods, because they form a part of appifedmnatics, which is not within the content
of Information Science.

The emphasis again is, that for the practical inmgletation of computers the creation and use of
effective self-correcting codes are necessarys lalso interesting that the idea of quantum
computers began to be taken seriously only aftezfattive theory of quantum self-correcting
codes had been conceived.



5 INFORMATION EXPLOSION

“During the last third of the 20 Century the technological revolution surroundimgormation
had changed the manner in which we think, live, cdaduct wars, and love”. Manuel Castells

5.1 The Three Break Point Periods

When analysing the historical development of infation, three break point periods are
mentioned at which the form of informative commuion within society changed
significantly; the points at which the new informoat and communication channels emerged,
and even the manner of information sharing chantpedughout the all inclusive societal
context.

Historically, the first such basic marker was tineation of the written word and the succeeding
period of establishment of libraries (commonly nemed is the # century BC, after the
emergence of the written word in the valleys ofrikiers Euphrates and Tigris and, successively,
in the Nile Valley). That ended the period of wafdmouth delivery of information, knowledge
and the religious teachings, and brought on thst fohase of processing and storing of
information, as well as its systematization.

Another key break point was the invention of pngti at the oncoming of the middle ages,
which meant the important revolution in the disseation of information. The main document,
which the print process had spread around were fhoskich ceased to be inaccessible and
expensive to obtain; and thus, they gradually fotimeir way even into the lower levels of
society. The foundations of all inclusive learnemgd wide availability of information had been
laid out. This event became the founding impulseclmange in the reading manner; reading
ceased to be the reading aloud and listening actpeople started to read by themselves and for
themselves. The more readable lettering facilita@sier reading, which motivated many people
to learn how to read. Specific authors of individbaoks began appearing and the era of
anonymous publishing ended. The™16entury then became the century of communication
revolution, since at its onset, there had beenistence almost a thousand printing shops across
Europe. Hundreds of issues of particular titles been processed, which caused a huge drop in
their cost and in turn an increase in their avditsb

The third breakpoint period had been the evolutibmformational technologies, which brought
an important change in the communication withinietyc This process began in the second half
of the 19" century with the expansion of telegraph technoldgiiad continued during the post-
war period through the development of electronimpoters (electronics), which replaced their



electromechanical predecessors. However, the Isagietal change took hold only with the
arrival of, and the wide use of the internet at #ved of the nineties. Then, due to the
development of the means of recording and dissém@anformation, along with a fast

infrastructure expansion began the change in thenaraof working with information.

That is how the information explosion of the modgnmes had begun, having markedly different
characteristics, when compared to the above listedk point periods of the ancient era and the
beginning of our very own modern era. Here, welao&ing at the principle of the social and
cultural change, which is characterized by the témfiormation overload” — information
explosion. This term and its social understandmthe preamble for the internet era. The term
was coined and popularized in the seventies ofldse century by Alvin Toffler, who had
brought to the fore the problems of people havimgniake decisions while pressured by too
much information.

5.2 The Premises of Information Explosion

As the world enters the era of globalization, mamne more people have been connecting to the
internet (since 1995 the amount of users has fiedy times — up to approximately 2 billion
users currently) and these users have in totaham®us ability to create and process data using
web pages; pages, whose amount grows in geomebgegssion.
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Our society is further and further dependent oorimfation channels. The main premises of the
societal and economic growth are no longer theraband economic resources, but it is the
quality information and knowledge. Therefore, tlepeindence on all forms of information has
been growing, and surprisingly, no one poses atiques such dependence is, at all, beneficial
or, if information may in certain situations exanegative impact on people’s lives.

The premise of information explosion may be cham@oed by three major factors, which are:

enormous growth in volume of documents&nd information in electronic form,
accessibility of information due to steadily improving networks,

the validity of Moore’s law, regarding the exponential growth of computer cotimg
performance.

5.2.1 The Growth of Volume of Information in Electronic Form

The volume of information that is produced growsiddy; it is created either directly in
electronic form (born digital), or it is, in someammer, digitalized (scanning, OCR, digitalization
of analogue sources). Currently, a large amountesburces is put into the digitalization
processes, while making older and historical documeccessible, which in many cases are
interesting and valuable documents. They also nfakeveb space increasingly more attractive.
In reality, the rate, at which the volume of acdassinformation grows, constitutes an
explosion, which is strongly enhanced by the edsepying, publishing and sharing of data.

At the same time, there is a marked increase inratla through which to receive information,
such as, email communication, instant messaging R&BMobile phones, PDA, the electronic
book readers, (Kindle, Sony PRS, iPad) and others.

5.2.2 The Accessibility of information

Web space expands with terrific speed, it intereatérand renders accessible huge volumes of
information, offering its users steadily more of tame.

Number of web sites on the internet

2000- ccal0 milion web sites

2005- cca70 milion web sites



2007- ccal35 milion web sites
2009- cca232 milion web sites

Total Sites Across All Domains August 1995 - April 2009

232000000

= Hosthares

ZOBEO0000
AEGE0000
162400000
139200000
1LE00G000
QZEOO000
BRG0G0
46400000
23200000
0

Fig. 3- Number of internet web sites

5.2.3 The Moore’s Law — the Prerequisite for Infornation Explosion

For a number of years now, the forecast of sysienethnical and technological developments
are being confirmed, as Gordon Moore, the chemist eofounder of Intel Company had
foretold. The original pronouncement stated, “Thenplexities of the parts (output) will double
every year, while the price will remain the sami¢’pertains to the exponential growth in the
output power of computers, which are commonly add on the open market. This law for
almost half a century and until now has been camsidl an accurate assessment of the
technological and economic development. To mildigrect that fact, currently, is to say that the
computer output and the disk capacity double eealiteen months. That means, in real terms,
that during roughly the last forty years the congpwtutput has increased by approximately one
hundred million times. Many scientists predict th@s particular rule will remain valid for the
next twenty or more years.

For information science the importance of thatnsrenous, because, that specific triandge,
person — technology— information represents the engine, which powers the spiratariny
changes within the information processes of th@esbciety, and its informational behaviour.
The result of these changes is a large growth exftegdnic information of all kinds, of various
guality and importance; thus, the process, whicthaxe termed the information explosion. The



Moore’s Law characterizes the technological ancheodc development, which in a long term
context is the direct cause and premise of thisosiqn.

5.3 Impacts, Problems

The impact of the information explosion is evidémtevery field of human endeavour. The
volume of scientific information alone in the ldktee years has doubled, and this interval has
been gradually shortening. The information explosf course, generates documents of various
guality and reliability. At the same time, it brnprth a number of discourse information, even
information accessed by error that renders soméh@fdocuments misleading; or, distorted
information chatter lacking any satisfactory stawet The user’s position may be complicated by
the unavailability of methods to compare and preeasious kinds of information.

Al Gore has termed the problem the “information t@gsmeaning the information, which is of
no value to anyone, it is redundant (only compiigatthe processes) or, even harmful and
dangerous, which he calls “ex-formation”. The exdmmight be the login gigabytes of
operating systems and applications, which no ome b&as been able to process or decipher; or
perhaps, the out rightly negative “toxic” infornat| for example xenophobic, communist and
fascist materials, instructions how to make toxaempounds, drugs etc. Evidently, data and
information has been created in much larger quastthan ever, but no one is asking to whose
benefit, or if any of it does benefit anyone at @ have begun the disruption of the process, in
which the information gradually transfers into kredge and then, sometimes, within the
domain of intelligent people transmutes into wisddrhere is not much time to complete this
process, because the slow, natural process ofittcemsf information to knowledge has been
interrupted by the flood of new data, which bangg ithe attention of people and demand to be
processed.

This process in expert vocations causes a necesgacyalization of all qualified staff members,
and their need to focus on specific, narrowly dadiproblems. In extreme cases the result may
give rise to a person who “knows almost everytrabgut mainly nothing” (sometimes he/she is
called by a derogatory term work-idiot). If suchparson does not have the knowhow of
information pertaining to related branches of leddf he or she cannot comprehend the wider
connectivity and make correct decisions in compdidasituations. A person with polyglot
education, who would be able to acquire the coraphatrldwide wisdom could not be of this
world and remains a fathom image of a vague chgdlérom antiquity.

The value of information declines equally with teent of its distribution. Information has a

substantial worth only if it is rare; once it beasra common knowledge its informational value

declines (today, the fact that the Earth orbits 8w is trivial knowledge and worthless

information). At the same time, we may see the @secin which a flood of new information
00



renders older information obsolete. The old knogktecomes irrelevant, as all is overtaken by
the new (old technological processes and trades).

Clearly, in our modern times an enormous amounbfofmation in a wide range of fields and
sectors is easily accessible. It is up to eachviddal, how they take advantage of this
opportunity. Notwithstanding, human capacity tosatb” information is limited by intellectual
abilities and this capacity expands very slowlatigll.

5.3.1 The “Information Overload Research Group”

A number of academics, company directors and pi@iis have become aware of the growing
importance of this phenomenon. In June 2008 a godupsearchers from various work stations
had foundedinformation Overload Research Group (IORG) — a non-profit organization
slated to support the research of this issue anesearch new ways of dealing with issues in the
field of Information Overload.

Information Overload
Research Group

reducing information pollution

bl 04s

First time here? Click here to find what IORG can do for you (or vice versa)

Quick Links Our Mission: Members’ Blog
IORG brings together research, solutions, and people to help reduce Read and comment !
© Home the impact of information overload. IORG achieves this purpose by:

Let us know if you'd like to
share your own thoughts on

® Secking to understand the effects of information overload in
the blog

society—including for-profit, not-for-profit; and government
institutions.

@ About IORG

@ Member directory

© Resource Center
© Mews archive

@ [ORG blog

© Tips archive

© Contact us

EEEN Subscribe to

@ Board and Officers

Facilitating conversations, collaboration and networking among
people worldwide who experience information overload, who
study the people who experience it; and who are developing
solutions—farmal and infarmal—to address the problem,

Educating organizations and individuals about the economic
and social costs of infarmation averload, and cost-effective
countermeasures,

Spreading research-based solutions, including best practices
and technologies.

More about IORG..,

I0RG blog

What's happening? [Q

Tip of the Month

When sending someons a
mesting request, phrase the
subject and location so they
make sense to all parties to
the meeting. For instance, if Jill
sends Jack a calendar item
that says "Meeting with Jack -
rrvy office” it will be quite
meaningless when viewed by
Jack on his calendar. Always

include both names and an
biealid 1l ey

Figure 4- IORG, www: iorgforum.org




5.3.2 Dealing with Impacts of Information Explosion Effective Search for Information

The resolution of, or at least the alleviation led information explosion is complicated, and not
at all trivial. In any case, the information spédisia need to be recruited to help; the people who
draw on experience of librarians, who have beerd usethe process of systemization of
information for thousands of years, and who, as@né are able to use their knowledge in the
area of ICT to create informational processes, Wwhidl function as certain “extension” and
“strengthening” of human abilities. The resultsgethwould be informational systems that are
able to categorize information thematically andlgatavely, to assign it with metadata and offer
it to the user in a simple user friendly environmmen

There are two approaches to setting up Metadatahwh the key system used to systemize
information — manual and mechanical:

manual entry — represents systemization of information in firen of library categorization,
relevant and identifying description, entry of tiecuments into thesauruses and code books, use
of selective languages, all of which plays an intgiatr part in libraries, quality collections and in
professional databases

machine processing- typically, it is the indexing of documents fofudl text search, automatic
generation of annotations, search engines, datepsmg using artificial intelligence, without
human hand; it is mainly utilized in the web enwincent

It is becoming clear that, aside of the most qualdtabases and digital libraries, the mechanical
indexing and full text search in the worldwide infation space has clearly been winning,
because other effective ways of processing the hudesver growing volume of information do
not exist.

Machine processing allows for high speed procesaimy due to that, it is possible to process
enormous data volumes. Understandably, in suchraenat is impossible to attain high quality,
accuracy of the process, nor the advantage of adalee, which the manual processing does
offer. However, in the result the need for a langéut and real time actualization of metadata is
a deciding factor. Regarding mechanical informagoocessing, the Google Co has progressed
the most, as it leads the way in the direction mcl these technologies will develop in the
future; mainly the application of algorithms to purward the relevance and expansion of
parallelization of search processes, which are &blgenerate a huge computer output (one
request in Google Search is processed by roughytifiousand computers).

In the context of the enormous data volumes, thst pimgressive for the future seems to be the
machine information processing. Especially that tiipe of data processing technology has been
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under constant and intensive new development. Taeual processing and categorization is
more and more reserved for common library colletjalatabase systems of the highest quality
and the most valuable data.

6 IMPACTS OF MODERN TECHNOLOGIES ON THE SOCIETY
Jan in era

According to some writers, subjected to informatethics are even the area of micro-ethics,
which researches information technologies and sesvifor their impacts on society. It is

obvious, that by development and distribution, arthat matter, using certain applications, we
have been entering a network of complicated samalronmental relationships; from which

have arisen ethically charged conflicts. The impadtinformation services and technologies on
modern society have been researched by many voehtiwmanches; however, considering the
complexities of such impacts, it is not possiblegach any conclusive judgment.

Regarding information ethics, the following maydfenterest:
impact on people and their self-image realisation.
impact on working and leisure time regimen.
impact on distribution of power.
impact on living environment.

6.1 Impact on People and their Self- Realization

Let's open a few key areas affecting the self-sadilon of people, in which to demonstrate
problems tied to information ethics. One of therthis internet addiction. It presents itself as the
inability to end one’s work on the internet, theo\gng number of hours spent surfing the
internet, lying about the amount of time spend ame,l or some other indications of

psychological dependency. The most addictive apiitins are considered to be mainly those
allowing for real time communication.

The specific areas are as well thew types of sexualityfacilitated by internet application
(cybersex). Again, it can be said, that while s@u#hors worry about the estrangement caused
by this sexual form, or the risks brought on by tway anonymity, others point out legitimacy
of free sexual expression among adults.

Another issue is the experimentatiauith person’s own identity. Anonymity of the internet
applications allows to freely chose and experimwaith variable identities, for example
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identifying self under the guise of the oppositg, s& hide one’s own true age. The impact of
these experiments on the psychology and self-inhagebeen the subject of discussions — while
some authors value the positive sides of new egpeess, others worry about the split between
the internet and off-internet identity and peopleaability to combine the two aspects in real life.

6.2 Impact on People’s Work and Time of Leisure

A few issues may be of interest regarding this .afea example, what are tlmplications of
telemarketing on work effectiveness, or social intaction? Current research focuses mainly
on the impact of home office work and on employsesal activities, which have, by enlarge,
been considered as strongly negative; yet on therdband are valued for savings in the
workplace, reduction of commuting costs and theaathges of employing workers from distant
poorer countries.

The influence of modern technologies certainly @fehe pace of life in general and the amount
of, and utilization of leisure time. Theocial networksespecially represent a new phenomenon
in the area of social interaction among peoplese¢havho have known each other personally or
those, who have never met face to face.

As well, arising on the internet are ndarms of online spirituality, new religious groups
appear, online magic is active, and religious dqaesthave been discussed on line. The believers
are able to consult their faith issues with priestsom they never met in reality because they
live in distant lands. That may influence their xiseence with the majority of the society and
reinforce their fundamentalism.

6.3 Impact on Distribution of Power within Society

The distribution of power in the society is printamletermined by the judicial system in which
people function. The judicial norms, of course,@npass the “life” on the internet and they
cause a certain contraposition to the original iofethe internet being a free media. The issues
regardinginternet censorshiphave been discussed in the context of the web eonti@s, such

as the rightfulness of hackers to fight ethicadulfy documents, or other activities spilling out
of the common judiciary framework.

The internet’s influence omodern vision of democracyis felt on many levels; internet impacts
traditional elections, it increases public’s cohtower politicians, offers even the vision off
online democracyas it utilizes real time electronic referendumsaregng current issues. On the
other hand, internet also allows the state andacatipns to control the citizenry and factually
limits the protection of the right to privacy.
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Digital divide is the issuewhich has been discussed curreniyy often and on many levels. It

is viewed as a negative effect of information testbgies and by the internet on the level of
influence and power sharing between the poorer thedwealthier social strata; eventually
between the poor and the rich countries. On theroltand, this process may carry certain
positive aspects, since in the past the expandivigedbetween the two worlds had been the
issue, today a number of positive examples of ey be pointed out, such as the usefulness
of cell phones to poor inhabitants of Africa, oteimet benefits to English speaking consultants
and programmers in India.

6.4 Impact on the Living Environment

The impact of information society on our environtena controversial issue, creating more
problems and offering fewer solutions. The questionay be asked if the modern media
facilitate thepaperless societyor, vice versa, in reality actually feed the higlpeoduction of
paper. While during the last twenty years the sdqamnt had more validity; at present, perhaps,
the spread of electronic document reading gadgditsesult in the displacement of a certain part
of “paper communication” in favour of the electromine; unfortunately, it still is only just one
of the trends desired. At the same time, the isfube enormougrowth in electronic waste is

a reality (the implication of Moore’s Law); and aitable form of recycling or disposal to deal
with such waste has still not been found. In additia number of negative environmental and
social impacts are tied to electronics manufacinrthe countries, which export the particular
raw material or, the countries in which the dispadabsolete, liquidated electronic equipment
is carried out.

At this point, it is also prudent to mention thia¢ tmarkedly positive influence of the internet on

the environment awareness is, for example, the cgham coordinate international behaviour

altering projects, to share supportive data andrimnétion, to engage students to carry out their
independent searches etc.

Over all, it may be summarised that the impact otlern information technologies and services
on society is unambiguous and strong as well. Bmauld be a meaningful motivation for
everyone to research these issues more deeplygtihsystematic sociological analyses, which
would allow us to quickly and accurately understdahd above mentioned problems. It is
commonly accepted that some of the impacts ardatiphegative and that our duty is to find
separate solutions for the emergent situationsluatiag other impacts seems to be the matter of
opinion and societal discussions, and then ther@anblems remaining to which it is impossible
to take a definite stand, because of their unptablie future development and implications.



6.5 McLuhan’s Media Theories

Marshall McLuhan (1911-1980) radically altered thew of social sciences regarding the
media. He viewed media as he did all other tectgietothat extend the human body and senses,
not to be, according to his idea, ethically neutnediators of information. On the contrary, “the
medium itself is the message”. It is the activetdgcwhich carries its own information and
changes the receiver by its very own essence.

6.5.1 Media’s Influence on Society

According to McLuhan the media are not only thelddo transfer information; they are the
expansion of human entity — an extension, to aategoint. Written word and the means to
transfer the written word (book print) is, for exaley an extension of vision. The radio is the
extension of the ability to listen. However, by arding their senses, people themselves undergo
a change. The form of awareness changes and satdoesmmunication with the world; then
our perception of the world is altered and, finallyen the society’s institutions change, since
they are dependent on this awareness.

McLuhan describes three phases of human societghition which happen according to the

prevailing media. In pre-literary cultures the direommunication prevailed, which involved

typical engagement of many senses: vision, heattugh, the olfactory sense. The society of
those times had had the likeness of countrysidenmamities. The power rested in the hands of
strong leaders, who possessed substantial abiltiesfluence others. Privacy was nonexistent;
at the same time the society was intertwined bijouarstrong ties.

The book printing brought about a basic turnarowalthwing vision to dominate over other

human senses. People could communicate indiregdtipe, through the means of books. That
led to the demise of original countryside powendires and established individualization.
Individualization created the sense for privacy #reconcept of human rights.

Electronic media caused another change, becaussgén engaging other senses. As a result,
according to McLuhan, certain countryside valuegehaeen presently returning and the world is
becoming the “global village”. Regardless of thegmphical distances people connect with
other people, creating electronic communities, Wtdce giving rise to habitual unwritten rules.
Privacy is becoming a disputable and a threateoedept.

In the similar view, per McLuhan, every temporagripd is by en large characterized by social
insecurity and bursts of violence. The media of plast epochs (handwritten books, pressed
books) are commonly considered to be more valuatde)pared to the new media (printed

books, electronic books).
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Another attention deserving aspect is the quesiforoluntary use of the new media. McLuhan
points out that the new media are, firstly, a ftheice; however, once distributed they become a
required necessity. Perhaps, at present, is the tintonsider the reality of electing not to use
cell phones or the internet...

6.5.2 McLuhan’s Tetrad of Media Research

McLuhan suggests researching the media as phenomwéizh, to a certain degree, live their
own life and impact the society independently adicay to the wishes of their original inventors
and users. To analyze media, McLuhan created fonsecutive areas of questions, called tetrad:

1. what doetensify, or potentiate, multiply and strengthen the media?
2. what doesrchaizethe media; or denotes it old, obsolete?
3. what doesctualize media, meaning; what brings it to new life?

4. what is the inevitable inversion of media, ihetwords, what does it eventuatignigrate
into?

For better understanding of the issue, let’s trgeémonstrate it using cell phone example:

The cell (mobile) phonemtensify social communication, oral and written. They imse the
amount of opportunities to stay in contact with rge@e’s close people, allowing for various
communication and activity coordination. They midstly increase our work pace, because they
allow us to manage and resolve problems quicket,sanwe try to tackle even more problems
than before. On the other hand theghaizethe traditional postal services. To a certain degre
they archaizesolid planning and reliability — thanks to cellgptes it is possible to change and
actualize appointments from everywhere, at any.tithenay be considered as the archaizing the
solid division of time into work and, the leisurmé — thanks to the cell phone we have become
always reachable and often this instant availgb#itrequired from us. Cell phonastualizethe
written communication, of course, in a form of ed and comprised language. They actualize
the possibilities of control — for example parergapervision. Mobile phones might perhaps
denigratefrom a communication tool into pure entertainmerthe communication for the sake
of communication.

McLuhan’s media theory remains till today an insgy provocative theory. In current times,

which have been shaped by media in a much largasune than ever before, McLuhan’s views
are well worth the reminder and analysis. In hismomay he had stood at the beginning of
research in the field of information science, resieiag, for example, the internet’s impact on
social relationships, sexuality and how leisureetiie spent. The analysis of media’s societal
impacts opens up a wide spectrum of ethical comwesit the understanding of which is

fundamental for everyone, who is professionallyvacin this field.
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7 INFORMATION ETHICS
Jan in era
7.1 Definition of Information Ethics

Aside of the common problems, the practical usefoifmation creates ethical dilemmas, which
must be dealt with on an individual, institutiomalgovernmental levels. Theoretically, the ethics
deal with these dilemmas under the terminology déeet on their type as, informational,

computer, cybernetic, newsprint ethics, or othegwis



Karel Janos (1993) has defined the informationcsths the “area of morals applied at the source
of information, its spread, transformation, storagearch, its usage and, the organization of
information”.

Ethical dilemmas, which may in practice be percgias interconnected, may still have two
levels. The main issue at the first, the microeghievel stands most of all the correctness or
incorrectness of a certain manner of informatiomdhag. Micro-ethical problems are the
problems connected to the very information workd anth the individual behaviour of the
aspects of the information process (for exampletgation of privacy, protection of intellectual
property, etc.).

In contrast, macro-ethical issues tie in with ti@act of information technologies on society, for
example, the issue of unequal access to informdtalted the digital divide), the vulnerability
of the information society, etc.

According to Ladda (2000), the subject of macraestlis the moral judgment of the standards,
practices, institutions and laws, which have betnctired on the basis of micro-ethics.
Especially, the focus on the internet’s societgbawts is becoming the feature of every work
partaking in the information ethics.

7.2 Conflicting Areas of Information Handling not Covered by Ethical Bounds

Let’s, within the context of this chapter, concatér on micro-ethics. Typical problem and
conflict causing situation may, for example, be i8®ie of the level at which @low access to
some information, and at which point, in certain casdispit the access to information
Another typical issue could be thHability for the information product oinformation
published. The third group of problems is theorrect handling of the property rights
belonging to the source of particular informatiorirdormation product.

7.2.1 Open Access Versus Limited Access to informan

It is quite common to often come across confligtBadlt to resolve, which do not promote an
unequivocal solution. Such cases require a seasitinprejudiced case by case approach and a
strong effort finding an ethically correct decisigngood example may be a request for privacy
protection versus a government’s attempt to assiee safety of the citizenry; especially
regarding the fight against terrorism (informatiertaining to politically sensitive data, secure
cryptography, explosives manufacture, creation o€lear devices, etc.). Another problem
causing conflict is finding the dividing line betare the right to information and, the legitimate
effort to protect privacy. This type of conflict mmonly appears at all levels of human
interaction. To what measure do employers haveigin to enter the privacy of their employees



(for example, monitoring their staff's corresponde)? Where do the business confidentialities
end and the right to information, such as regardimg companies’ impact on the living
environment, begin? What is the legally allowaldeel for trading with personal information
gained from computer networks or various other ses? Where the limit of personal privacy is
for publicly active people, how much informatiorosid we get about the people who had been
criminally convicted, or people for various reaseonssidered posing danger to public safety?

7.2.2 The Liability for Information Product or P ublished Information

In this field the most frequently discussed issaes the problems regarding the operation of
information applications, which often carry an irdm& risk that an individual or society will due
to their use suffer certain harm. As examples nmayesthe operation of potentially addictive
applications (such as online casinos), publicatidnracist or otherwise violence inducing
documents, xenophobic materials, aggressive irtteeaapplications, such as computer games,
virtual world (MUDSs), issuance of untruthful or @mttionally distorted information (for example,
purposeful political disinformation).

7.2.3 Proper Handling of Creator's Ownership Rights Regarding Information or
Information Product

This case refers to the manner of information peatglthandling, which is contrary to the wishes
of their originators. It is, in most cases, thaies®f disrespect for, or breach of citation code,
hacking and cracking, illegal downloads of softwanel other products.

7.2.4 An Analysis of Information Conflicts
How best to approach these types of conflicts?folh@wing procedure may be applied:

Compare the existing situation with the currentnm®r meaning, with lawful regulations,
company'’s code of ethics or social acceptance.tifgethe participants involved in the conflict
and asses their view, their position and the rea$onstanding their grounds. Try to judge the
conflict in the light of the common ethical cod#sat is, according to established imperatives or
utilitarian approach. During such assessment censiour own feelings and conscience.

7.2.5 Something to Ponder: Ethically Complicated ifiations

Opponents of internet censorship are convinceddhihe community is capable of resolving
their own differences without the disruptive ininrs by the power of the state. Organized
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groups of hackers active on the internet attackggraphy or spam servers in unison, using both
legal and illegal means. It is arguable, whethes¢hgroups achieve the same effectiveness as
the police action would be able to attain. Thetivaty is, first, unlawful and it is ineffective —
the deleted pornography servers are capable ofviegeheir activity within few minutes. That

is the reason many anti-pornography hacker groupsCondemned, Cyber Angels,
antichildporn.org are abandoning the hacker metlaodstake up the legal forms of their fight.
That lacks effectiveness as well. Despite the faat child pornography is banned across the
world (in 1982 the Supreme Court of the United &atuled that child pornography is not
protected by freedom of expression, guaranteedh®y-irst Amendment of the Constitution and
that both its distribution and simple possessianikegal), so far FBI is not able to act against
child pornography in virtual space [Burke, 2000].

The Church of Scientology is considered by manypjeedo be one of the most dangerous
religious sects, which has been using refined pdgpgical tactics to recruit more money
contributing members. Despite the fact that it rfragly operate in the United States, it has been
sanctioned or banned in many European countriesfdhmer German Chancellor Kohl had
actually identified it as a threat to German deraogr The year 1991 gave rise to an internet
discussion group allying the opponents of the Churaf Scientology religion at
alt.religion.scientology. One day, at the sessibrthts particular group long texts appeared,
obtained illegally by hackers’, who had broken itite Church of Scientology’s web sites. Those
texts contained internal information, known as Athed Technologies, which had been meant
for the Church initiates only. The text containedabre descriptions of extraterrestrial beings,
prehistoric nuclear wars and various other chaptengh to the “uninitiated” must have seemed
quite comical. The representatives of the Churchet to courts claiming charges of
transgression of their author’s rights. The coad hgreed with their charges, however, when the
lawyers for the Church requested the closure of hbstile group’s conference, it became
apparent that it is not possible to do: confersrmeer the internet are mirrored on hundreds of
servers, which do not have any accredited superv@@omplicating the effort was the fact that
the conference entries had been sent from an armrg/memailer in Finland, and it had been
impossible to determine their exact originator. Bwentologists failed to gain a court order to
pressure the Finn operator of the remailer semvitee revealing the names of the mail senders.
That had created a strong outcry among the inte@oramunity and certain critical article started
appearing at discussion conferences, dispatchedghra network of anonymous remailers; of
course, from unidentifiable senders. Because duhisgphase of the war, the Scientologists had
been considering a spam attack to inundate the aamnferences with emails celebrating the
Church of Scientology, tools had been developedagauch spam: “Cancelbot”, deleting the
spam originating at the conference, “Cancel-fil@€ifitating automatic deletion of email from a
specific address. Of course, the Church of Sciegtoltilized these tools as well, and so, from
1994 the texts began to disappear from alt.religmantology. The deletions of the information
texts had been signed as “Cancelbunny”, an anongrmetsonality, which never admitted any



connection to the Church of Scientology; the sesellfi never acknowledged any ties to it either.
The war surely did not end: the internet commudgyeloped a tool called Lazarus, which may
be used to revive deleted items [Post, 1996].
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8 INFORMATION WITHIN THE WEB ENVIRONMENT Information within the Web
Environment is available at different access lev@srtain data is openly displayed on web
servers; others are stored in manners that preliexdt access, be it intentional or by error of
their administrators.

In that respect the web is recognised as the surftnee) web, which is available to public,
commonly indexed by search engines, and which digggoximately one trillion (1000 000 000
000) indexed web pages; then, there is the deep (lndden), which the search engines are
unable to index.

Simply said, if the surface web is all of searcbutes accessible on request within the common
search engine of the Google type, all other itdmas éxists in the electronic and shared form on
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the web constitute the deep web and, the publianaadiscover any of that through search
engines through the same means and context ofsiloleesesults.

8.1 The Surface Web

The section of the internet space indexed and raadessible by a common Google type search
engine is considered the surface web. This webesisagell known to everyone and it is only up
to the ability of each person to formulate theiesfion and find an instant answer to it. On the
other hand, this web space principally contain@rimfation that many times is unconfirmed,
incomplete, unreliable, in short, it is data the¢ alassified as pejorative areas of information
“smog”.

8.1.1 The Definition of the Surface Web and itsrihcipal functions

The surface web, in short, is the web space, wiscindexed by the search engines and is
searchable within the context of the search useciBctly said the surface web is all that the
Google search does find. That suggests that therer@as which the Google Search cannot
enter...

In order to understand the term surface web,ifhgerative to understand the mechanism, which
individual internet search engines use to proce$srmation within the web environment.
Internet search engines are comprised of three lm®du web robots, indexers and search
modules. There are many such internet search es)gatthough Google obviously dominates,
tens of others are listed in, for example, the Yatatalogue.

8.1.2 Robots, Surface Web Indexing

Imagine that the robota(crawler) downloads a certain web page into a database.rdlet
gradually goes through all references across tge pad downloads the pertaining pages. In that
manner it continues further (from the initially giv starting points) until it peruses through a
large section of all web servers and enters thdeobrof their pages into the database. The
downloaded pages are then divided into words, whigh legitimized, the stop words are
eliminated and the remaining base is filed intoittieex used for full text searcin@lexer). Once

the user wishes to find the page containing cen@nds, thesearch moduleis engaged to
search the index; it sorts out the pages foundrdoup to their relevance and sends the few
priority ones to the user.

The relevance criteria, according to which the gaaye filed is the key. Google has its own page
rank; Seznam uses S-Rank, Jyxo search engine kaRR#nk. The key to success of the entire
search engine is properly designed algorithm, whiechto determine the rank order of the page.



As mentioned above, every search engine uses oot to index the web pages, and each of
these robots has its own specific characterisfib® examples of these robots are GoogleBot,
SeznamBot, JyxoBot, Morfeo Holmes, MsnBot, Slurd athers.

8.2 The Deep Web

The deep web is comprised of commonly inaccessib@iments and data within professional
databases. It is listed that it is circa 500x vahous than the surface web, even though the more
accurate numbers are not available, because thametia reliable manner, through which to
completely measure or map the deep web. In any tasextent of the deep web in comparison
to the surface one is quit@posing.

8.2.1 The Definition of the Deep Web and its Baskrinciples

The termdeep web or the invisible web, denotes the section ofwled space that for standard
web users of search engines like Googleidslen. The mentioned term “invisible” is not quite
precise, since its information is, of course diggable, onlynot through common full text
search used by the vast majority of internet users. Tas#) the hidden information simply
remains invisible.

The deep web is the internet section thatasengine searchablghaving its very own specific

characteristics. In contrary to disorderly and mebete information that is know from the
common surface web, the deep web providésrmation systemizedin database centres that
by most part are relevant and reasonably reliable.

The termdeep webhas been in use roughly since the year 2000, wh&asg introduced by the
company BrightPlanet. They defined it, the deep,vesba not index-able part of the web and,
they have insisted that the deep welsubstantially larger than the surface web The deep
web containshundreds of billions of high quality documents which are accessible by the
means of database centres [MAKULOVA 2002].

8.2.2 Reasons for Deep Web’s Invisibility

To better understand the reasons for deep webisiloility, it is necessary to disengage the
thinking from themanner in which thesearch engines function As mentioned above, the
robots peruse the web through individual referenbesvever their movement is limited to a
straight line direction of the html code. Shoule ttobot, during a user entry, encounter an
enquiry window in its path, flash and or other $anbbstacles, his path becomes shut. So, let's
look what the robots cannot search for:

Pages that require registration;



Pages restricting access to a specific extenteolRaddress;
Databases, to which the user mpisse a question

Pages secured by CAPTCHA technology;

Pages using JavaScript, FLASH or AJAX in an unslgtananner;

As soon as the search engine comes across patjesritein the above described characteristics,
it stalls, unable to index them. Thest two points listed are important, because when it comes
to deep web, those two points playnajor role. That is the reason whgll database centres
are excludedfrom indexation, from all of the dynamic portalsntaining databases, databases
hidden within the internet and so on. The users tieed to approach these sources in a different
manner, for example, use entry point which willdescribed in further chapters.

The entry points in question are sophisticated gbodpplications, which function in
heterogeneous database environment called profieégsiatabase centres, database aggregators,
the servers of professional information sourceséience and research.

8.2.3 Searching the Deep Web Environment

The main data source, which forms the largest parthe deep web are the professional
databases; therefore, the knowledge of the deepmvegbbe equated with the orientation ability
within these databases and database centres.

The database centres are, then, the deep spadeh, iwhmost cases are built on commercial
foundations, and which contain large amounts oéstéd information sources grouped in
individual databases of the same type orientaifibie. condition in these situations usually is that
the organization whose services the user requiasshiad a contract of agreement with the
pertaining databases and has settled with themsgue of fee payments. As opposed to the
portals discussed in the previous chapter, theéter @atabases are not accessible free of charge.

Used as example may be Dialog, the largest datatzsee, often termed the most extensive
database in existence ever [VLASAK 1999]. Withia iange of product, it currently offers
access to databases of total data volume countiegld terabytes. It certainly is terldwide

top in the field of online information service provideegarding business, technology, sciences,
finances and law. It employs more than 670 staff] ia has direct offices in 27 countries across
the world.

Deep web gateways — examples

Turbol0 Turbol0 facilitates search requests to more 8t@hsearch tools that focus on
the deep web.



BusinessResearcthis search tool specializes in research apjbicsat

Science Research Portakhis search portal facilitates the search ofdbep web within
the range of scientific information.

Lycos Invisible Web Catalog represents one of the best service sites t@atevin the
deep web environment. It maps over 10 000 databases

Infomine Multiple Database Seareha signpost to over 15 000 databases gearedymainl
to the academic community. It includes referencesléctronic magazines, books, book
catalogs etc.

AlphaSearch- the service, which offers many references oftiglest quality, though
their number is not one of the highest offered. Wheapping the invisible web this
server focuses on sources denoted as “entry gasdway

WebData— database portal that provides annotations twidhehl databases, reviews and
evaluations of quality.

8.3 The Google Phenomenon

The manner of working with information does chamyer time — evolutionary development
does not come along alone; it is accompanied valution. Revolutionary development may
show as the new understanding of access to infaymaas the Google Company has proven
since 1999. Ambitions such as theirs had never bearidered before; no one could ever have
imagined such ambitions to become reality. Thespedy of activities rise above the
categorization of the deep and surface web, andhatr reason they will be discussed in a
separate chapter.

8.3.1 The Company’s Aims

Upon its inception, the Google Company set follfitbe following goals:
To organize information available on the web (polgdiocated elsewhere)
Make the available information accessible

The first goal — organization of information on theweb — first of all means, indexing of the
entire web content.

The Google representatives set this goal for themasdirmly, despite the fact that such goal had
at that time been virtually impossible to reacheyrhad not allowed that reality discourage them
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and set out to work. In order to be able to indéxexsting web it was necessary to create new
procedures in both, the area of SW and DW as wW&leé goal requiring such an enormous
computing and memory capacity required new proasjua large computing parallelization in
SW area, and creation of a huge memory capacithgnrDW area. The founders resolved the
task by creating new procedures for the networkpecation (mostly patented) and in doing so,
created enormous stable of PC-servers which prdviggrecedented computing and memory
output. Due to that, Google is rightfully calledetmew company type, because of their
originality of connecting the DW and SW sometimessited “Googleware”, which is practically
without competition. The quantitative data — Googfiizes more than 500 000 PC servers and
every request entry is processed by 7 000 compuaensresent, Google has indexed (stored in
multiples) the entire content of the internet, asaf digitalized and indexed content of large
libraries, the production of tens of thousands wflighers, available data regarding the surface
of Earth (maps and photographs), and much of attffiermation. The conclusion is that Google
Company’s first goal - to organize available infation - has been successfully attained.

The second goal making information accessible— is just as ambitious as the first goal — the
organization of information - it is, perhaps, ewveare ambitious; but let’s allow the future to be
the judge of that. Google sees the goal of makifmyination accessible as follows:

The user enters the inquiry for information usimg tmeans of worded language to
specify the type of information searched for.

Google is able to alter (interpret) the data gibgnthe entry in order to “understand”
what the user needs.

The aim of Google Search is to arrange the suanresdi web pages into the order of
declining relevance — meaning the relevance péngito the given inquiry — the needed
tool is PageRank, which does the evaluation ofvezlee of the given page to the given
inquiry (the exact procedure is Google’s businesset)

With the target of attaining the ability to arrantiee pages in relevance to the inquiry, the
Google Company had set for them a practically wirable goal. The aim is to interpret the
given search sequence in the context of “what isthenusers’ minds when they enter this
particular inquiry sequence”? The task viewed &h $si the ultimate goal of the Semantics field,
yet in the view of theoretical semantics, it is tmaable. The Google Company once again (for
the second time after the task of indexing theremtiternet) set a target, which on the surface is
unreachable — using mechanics to, from given iyguinderstand what is the true need of the
user. The developers at Google somehow manadethttie the task. They created the notion of
page relevance in view of the given inquiry — tl&t the page has a specific PageRank
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determined by the frequency of reference from offegyes, as well as other aspects, which suit
the relevance of the specific page to the inquirguestion. Further, they formulated the idea
that, representing the semantic content of anyuagg expression is possible by utilizing the
content of pages on the internet, using the mukteirelation of the internet pages. In practice,
this bold idea means that internet in some formtaioe a true representation of semantic
content. Should this “hypothesis” be true it wouldtan a historical progress in the field of
semantics. It would mean that, all of the semaaictent is found on the internet, and all that
needs be done is to look for it. That would be\shgion in the area of information science,
because, the end goal of semantics is to repredles¢mantic content, and it finally might be
effectively reached. So far, it is, more or les®pia but the progress made is enormous. The
creation of the relevancy index, which allows fistihg the responses to inquiries according to
their relevance, is respectable (still, the facalgbrithms are not precisely known).

8.3.2 Services Provided

The Google Search is the flag ship of the comp&yyever, Google also provides at least a
hundred other very sophisticated applications.d eténtion at least some of them:

Gmail is a new type of email, which has a number ofifitant advantages
It provides a large capacity; and it is fast

It allows for filing of emails for group communidai

It allows unprecedented speed to search the mail

It allows for parallel search over the internet

It provides a simple, functional office package ¢@e Documents), which allows for
parallel work on the same document by severakuse

Google Maps a Google Earth- application to map the Earth surface — popurat a
useful; it allows viewing maps and photographs aftk surface, undersea terrain relief
and the star systems.

Google Books- the application allowing for search in digitalizbooks by indexing their
synopsis (commonly not the ability to search tlogintents). Google maintains a stand
that simple book synopsis indexing does not breakcbpyright law: it allows finding the
location of inquiry, but does not allow browsingetbooks content (only an excerpt).
Users’ intention to buy the book or not dependdhenrelevance of the book - Google
only helps find the correct assessment of thataslee. The user then may buy the book
or borrow it from a library. Google believes thatiéxation alone is not an encroachment
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on authors’ rights and, first, that the copyrighed not cover the semantic content, which
is never revealed by the indexation itself.

The decision by Google to provide these applicatifivee of charge to users was the key one —
for the company and for the users. It gave Godggedecided volume of users because it has
provided a variety of very good products withoustc@oogle realized that gaining steady users
is more valuable than their individual payments.

The activities of the Google Company come acrossrablimits of the society, most often the
authors’ rights. Google’s goal is to index all infaation and make accessible only that, which is
in the public domain. That is, where the basic bonérises; the question is, how long should
findings, scientific disclosures and creations b&terted by ownership rights. In this context it
may be stated that rights to ownership and own@es’ to findings (knowledge) may under
certain conditions slow down the human progresseXneme example may be the image of the
world, if Pythagorean Theorem were in private owhgy. The quantum physics and the theory
of relativity would have never been discovered thaut the Pythagorean Theorem neither of the
two is possible to even contemplate.

8.3.3 PageRank

PageRankis a well known Google trade mark. It is an algon created by the company’s
founders, and which is regularly improved and uedafThis particular concept reflects the
importance of individual pages and, in the wordsitefown creators; it is described ‘8o
calculate the uniquely democratic nature of the vimbusing its vast link structure as an
indicator of an individual page's value[PAGE L. 1998].

The entire system is supported by #malyses ofa billion web pageeferences,which comprise
the internet. Its principle is as followi§:one page refers to the next it gives it a voiceyhich
increases its importanceIt, of course, does not mean that during theckepages appear only
according to the PageRank; their final order isedeined only by the combination of the
contents of the page and a specific on-page factor.

The current RankPage algoritheinot precisely known(it is a part of business secret), it is
available only as the originally published form [BE 1998]:



PR(A):(l— d), " 4 PRBI)

m ..  C(Bi

PR (A) is PageRank page A

PR (Bi) is PageRank page Bi, which refers to pages
C(Bi) is the number of outgoing references on [dige
m is the total number of indexed pages

d is the inhibition factor (damping factor), whighins value from zero to one.

The further algorithm steps
PR(Bi) PageRank values from past page iterativeutation are taken as entry values
when a page refers to another it gives it a voiceffect, increasing its importance

pages do not appear only as per PageRank durimghséheir final order is determined
by the combination of the contents of the pageaodncrete on-page factor.

9 INFORMETRICS, SCIENTOMETRCS AND IBLIOMETRICS

Lucie Vavikova

Informetrics, Scientometrics and Bibliometrics avery closely related, often, perhaps
rightfully, inter-exchanged; however that may beissd especially because they do mutually
intertwine, cooperate, use the same methods anadays it is impossible to imagine one
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without the others. Usual sources list severalade concepts of their mutual relation; however,
the definition for each is not completely unequiziod heir relation is shown in Fig.2.

<

Fig.2. —Mutual relationof informetrics scientometrics anbibliometrics

As the term itself suggests, informetrics is atllisive as it deals with information, respectively
with the information processes and gauging of th®rmation flows. Bibliometrics and
scientometrics overlap quite extensively, they pssdentical scientism methods, they carry out
similar analysis; however, bibliometrics is limitéal recorded information and its bibliography
(commonly publications), while scientometrics isniled by social scholarship aspects; it
researches only publications, respectively thensifie productionof the science community.
Bibliometrics is “older”, scientometrics is, badlga its upgrade and a supplement; the
scientometrics uses mainly the bibliometrics meshod’he terms bibliometrics and
scientometrics were coined by Pritchard and Nalimithh Mulcenko, almost at the same time
(1969); the informetrics had to wait for its owrfid&ion for another ten years.

9.1 Informetrics

Out of the three separate disciplines mentioned, itfiormetrics is the most widespread. Its
characteristic is, on most part, theoretical, anthat form it serves as a method-logical base for
the two other ones. Informetrics focuses on meaguof the information flow, and the
evaluation of the information processes. It is ergdic field, which uses mathematically-
statistical methods to describe and analyze infaanmavents in order to discover their inherent
laws [KTD, 2003]. As an integral part of scientaléals s mainly with the qualifications of
information and the quantitative analyses of infation flows, documents, etc.; their results
serve for example to analyse the quantitative franf literature, effectiveness of information
systems or the role information plays in scieatdommunication. The informetrics is a method
researching and quantitatively measuring the dseulation and influence of information in any
area of social life of individuals or the societseif. It aspires to express the value of inforovati
message [KONIGOVA, 2001].



9.2 Scientometrics

There are a number of ways to measure quality aadtdy in science. Th8cientometricss the
science that deals with the measurements; it ateetopfind methods and metrics to determine
either of the aspects; also, as more commonly tesed the measurement of science efficiency.
In short, “scientometrics” is concerned with théake and output of sciences, as well as, with
the measurement procedures for the same. [KONIGQ0A1]. From a sociological view, it is
the study of quantitative aspects of scientific ommication (publications, citations). Its goal is
to develop indicators of intellectual and sociajanisation of science disciplines using mutual
relations between the writers and the texts. Somatrics carry out mathematical and statistical
analysis of scientific research (often of so-calledrd science) [KTD, 2003]. Using
scientometrics, it is possible to determine andatifiethe characteristics not only of authors, but
of documents as well. The use of the Scientomataethods facilitates the interconnection of
information pertaining to institutions at the dey@hent level of individual disciplines and
fields. One of the most important goals of the sitimetrics is to research quantitative relations
of production, dissemination and impact of sciéniiiformation [VINKLER, 2008].

Considering the current economic aspects of scg#reealuation, it is possible to push the
definition of the scientometrics even a little het; the scientometrics researches the scientific
production and its resulting beneficence. The aurmesearch utilizes bibliometrical and
economic analyses [DIODATO, 1994], sciences are@itas economic activity.

The founder of scientometrics, D. J. de Solla Piieal especially focused on the area of history
of science, and science regarding the sciences) fioantitative analyses he would deduce
assertions about the exponential developmentabctaistics, or the layout of the subject of the
research. Among the most known is the law of thpoaential growth in the number of
documents and assertions that half of the scierditicles are published by the square root of the
amount of the total of authors [KTD, 2003].

Currently, the scientometrics use especially tha &am two commercial products, the database
of citation registries, which have been combindd the ISI Web of Science (Thomson Reuters)
platform with more than forty year long history daa competition citation base Scopus from the
Elsevier Publishers in Holland that was launche@004. With the expansion of technologies,
though, it is ever easier for other producers tmiporate scientometric analyses’ elements into
their knowledge products, and, mainly, to monitweit bilateral citations. A very much debated
is, for example, the Google Scholar tool. Otherdpiais including these tools are PubMed and
CSA lllumina databases; other tools exist in theropccess domain, for example Citeseer and
others.
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9.3 Bibliometrics

The term bibliometrics is often used to mean a sargnterm, since various authors do not
differentiate much between the bibliometrics, infetrics or scientometrics. It is caused most
likely by the fact that the majority of the methdalgical apparatus has been classified as
bibliometrical.

Bibliometrics deal with the studies of quantitat&gepects of production, expansion and use of
recorded information. It creates a mathematical eh@hd theories of procedures and then
utiizes them to predict development and resolwiofTAGUE-SUTCLIFFE, 1992].
Bibliometrics, using quantitative analyses, stafistand data visualizations, determines the
characteristics of references, citations, authorstitutions, words, key words, classification
codes, etc. One of the oldest and typical exampléise bibliometrical analysis of quantitative
growth of literature. Currently, and quite oftere thield of the informational requirements and
requisites (user satisfaction or dissatisfactian)listed under the bibliometrics, because the
bibliometrics form a substantial part of this fiefdr example, the evaluation of the intensity of
utilization of libraries and information resources.

9.3.1 Bibliometric Laws

As mentioned above, there are three bibliometni¢s)d.otka’s, Bradford’s and Zipf's; among
the most commonly used bibliometrical methods atdipation and citation analyses.

The Lotka’s Law, known as the law for measuring the scientificdoctivity [KONIGOVA,
2001], which had been defined during the comparigbmpublication activity of authors in
chemistry and physics fields, says, that with tise in the amount of published articles the
number of authors who create the highest measutigesé articles diminishes [Scientometrics,
2007].1f a4 of authors publishes one article, ttagrwill be the number of authors, who publish
articles:

an=a /n
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The Zipf's Law, otherwise the frequency analysis, respectively dtgpersion of words within
the text” [KONIGOVA, 2001], has been defined by Katey Zipf, an American linguist and
psychologist. Zipf's Law expresses the reality thatelatively low number of very frequent
words form the basis of the lexis. Zipf arranged thords according to their frequency of
appearancef), words having the highest frequency value argasdr = 1, following r = 2 and

so on. If the words of a long text are arrangethendescending sequence of their frequency of
appearance, then the product of the sequencanfl frequencyf) for each word of the text is
approximately of the same consta@),(which is dependent on the length of the text.

r*f=c

The dictionaries of insignificant (stop) words, waiiconstitute the base for automatic search,
have been constructed on the basis of the Zipf'Law.

TheBradford’'s Law is the law of dispersion of information, or thepmirsion of relevant articles
in magazines [KONIGOVA, 2001]. It had been defineg Samuel Clemens Bradford, an
American librarian, one of the founders of biblonwt This particular law may be commonly
used to, for example, create and balance the ¥ilstaicks. Similarly as the Lotka’s Law, the rule
defines the indirect proportion among the magazaresthe relevant articles they contain — the
maximum amount of relevant articles is concentratedhe minimal amount of magazines,
which form are called the core. Then, the coreheffield is created by the narrowest group of
magazines, which publish the most of the releveitles.

9.4 Webometrics

With the onset of computers that provide a huge prding, connecting and storage space
potential, the scienometrics has expended subsligntihne transformation of the bibliomentric
methods into this environment has taken place badybermetricsotherwise thevebometrics,
has formed. Both may be considered as identicalditterentiate them, somewhat, the
cybermetrics is commonly assigned to applicatioitBimwthe cyberspace; consider that the first
magazine dealing with this field has been naf@gbermetricsthe webometrics pertains to the
context of the World Wide Web, simply called theéeimet or the web. Discussions regarding
both of those terms had begun in 1997. Considehagurrent limits of the services, especially
within the framework of the internet, respectivellge utilization of sources through the web
interface on which analyses are founded, the teaiometrics will be used collectively further
on, herein.
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The Webometricsconcerns itself with the quantitative aspects ofaton and usage of
information sources, structures and technologiesthaf entire internet, while using the
bibliometric and informetric approach. In other @sg, the web may be viewed as similar to a
typical “paper” communication; however, within tiveb the traditional information entities and
citations are substituted by web references andpagles. The significant difference between the
typical media is a possibility of two sided connectand, of course, that the quality control in
the web environment is nonexistent [BJORNEBORN, WEERSEN, 2004]. The Webometrics
is still in the experimental state; it is underesgarch to determine, if the bibliometric methods
may be applicable to this particular media [NORUZI06].

It is possible to research all the elements ofdilgéal media, meaning the network of individual
domains, intranet; the webometrics carries out e@lialuation of networks according to the
volume of their information collections, number wkb pages, number of entries, and the
response time. It carries out the classificatiompades according to the presentation manner, it
creates statistics of usages, and it evaluategsrdwictivity of authors.

9.5 Citation Analyses

This chapter attempts to denote the basic methduedbiblometrics and scientometrics research:
citation analyses, their purpose, utilization amdts. Even though the chapter is briefly titled

“Citation Analyses”, let’s first familiarize oursads with publication analyses, which, basically,
are the foundations of citation analyses. Citatdod publication analyses are basic bibliometric
methods, which facilitate measurements, and alaitiy twat, the mutual comparison in the area
of science and research.

To introduction to the publication analyses is segy because, to gain a complete picture of
science, say, in a given country, it is essentidbtus on the primary level, meaning, focusing
directly on the publishing itself, before startithg research of the further communication of the
particular work within the framework of the sciendieis necessary for a diligent interpretation
of a citation analysis to take into consideratitie tresults of the publication analysis. For
example, if on the basis of a citation analysis itoncluded that there are no scientists of strong
stature in a given region, just because none has bked, it is important to first assure, if any
publications sat all are produced in the givenaegiThe citation and publication analyses are
not always standing alone; the publication analysieften done within the framework of the
citation analyses.



Publication analysids a mathematically-statistical bibliometric methadhich deals with the
quantitative measuring of publication productiorublcation analysis most often assesses
[INGWERSEN, LARSEN, 2007]:

geographical region

science field

time period

type of scientific literature

authors, active in the particular field or a coyntr
magazines in the particular field

institutions

Publication analysis is used to establish whictesypf publications are typical for given region
[INGWERSEN, LARSEN, 2007]:

natural sciences and medicine

reviewed articles

review type articles

letters and notes (typical mainly for physics amdilar fields)

technical and computer sciences

reviewed articles

contributions to collective volumes (reviewed)

patents

societal and humanitarian sciences

books (anthologies and monographs; reviewed antispeil)

reviewed articles

Citation analysidgs the mathematically-statistical bibliometric madh which qualifies relations
between authors, documents and the science figldhe basis of bibliographic citations and
references. Citation analyses research especidlgitation ability of documents, frequency of
citations in other works, etc [KTD, 2003]. Ans#s engage in the research of citation linkages
and citations. It is the research of subjects, @enuolume and linkages; for example, as citation
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networks and graphs are formed [JANSSENS, 2006. résult of a citation analysis may even
be the value assessment of the scientometric iwdi®MELSER, BALTES, 2004]. It is
possible to identify and describe the direction tbé future development of the science
disciplines, and map the science through citatinalysis of registries [JANSSENS, 2006].
Citation analyses are used to measure the so caikdaility’ in the area of science.

Citationis the sign of the scientific communication; ithe mark of information usage. Citation
interconnects documents, and it helps to modelnieahliterature into a document network, in
which documents are linked by citations. There @wve types of citations: citations and
references. Formally, the references in the sdéientommunication marked the usage of
information; citation expresses the reception & tisage in the scientific communication.

Citation analyses measure and indicate mainly:

the number of document citations
relation of documents
mutual content linkage

indirect content linkage (more documents cited bg document, one document cited by
more documents)

the core of the particular field

qualified profiles of the field and prognostic cectures

The results of citation analyses can be interpretednumber of ways, from them may be drawn
[MOED, c2005]:

performance of science
the caliber of quality
influence

impact

As an applied method, the Citation analysis isviai to the optimizationf information flows
and to profiling of book stocks; with the suppaxirh the citation network construction [KTD,
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2003] it is also the basis for the mapping of thersce. Citation analyses have been currently
used mainly in the area of science assessment.r@hdts of citation analyses are directly

dependent on the source of the data, on their pttorr on the quality of records and their

metadata. During interpretation of the results itdtion analyses, it is necessary to take into
account the potentialities and limits of the methadd sources used.

9.5.1 Risks and Limitations of Citation Analyses

Citation analyses are limited by many aspects, lvhiay distort the results. The identification
of the elements is essential; it is extremely diffi to determine if the particular authors or
institutions are one and the same, it is complet&tadentify the quality level of the element and
the cooperation(the research team), and simildsl@nes are encountered with the identification
of the publications themselves. The identificatadrnthe text, then, is imparted by homonyms,
synonyms, abbreviations and other title variatiohss quite complicated, to determine the
typology of the documents.

Counted among the technical limits is especiallg tuestion of citations’ interconnections
(stemming from imperfect identification). Citati@nalyses presuppose citation morality, thus
the third limitation is the moral aspect. Regardthg ethical level, mentioned is mainly the
excessive self citation (auto-citation), the bitateunfounded citation and the misuse of co-
authorship (crediting authors, who take the minioraho part in the publication).

The citation customs vary within the individuallfis; it is easier to reach the citation frequency
in molecular biology and biomedicine, as compagetheoretical physics (to a certain level, the
same appears even in other fields). In the inteiglisary areas, the higher citation frequency
brings research to the very confines of the fields.

On a more common level the awareness should bieeofatt that many sources (informal) are
not cited at all, (consultations with colleaguds,)ethat everyone is always limited by the given
source and that no one is able to avoid a perswnblreaucratic error.

The review articles especially, and some methodolegrk, receive a high amount of citations.

Even though the high citation probably indicatest tihe given work, or its authors, contribute
something important or a breakthrough discovern, #till prudent to keep in mind that even the
people whose original research is not substardral,excellent promoters, have organizational
abilities or are great lecturers. Limitations aisiks are detailed in the chapter “Scientometrical
and Bibliometrical Indicators”.



9.5.2 Citation Registers

Currently, along with the rapid growth of computechnology, the tools for citation analyses
have been quickly developing. The typical toolhs titation registry(citation index), whose
purpose is to map the science, the prestige obasitimagazines, various fields, work stations,
etc. The founder of citation registries is Eugerfi@ld, who defined the citation register and, to
promote its further development he founded the itlrist of Scientific Information in
Philadelphia in 1958. The citation register in fitgnimal state is a list of published articles,
supported by the account of the number of the#tioihs within a certain time period. The basic
method, then, is the monitoring and recording td#tmns and the count of their number; it serves
not only the research, they also are used as theesdor creation of the citation analyses.
Currently, the citation registry may be viewed invaler context, because, in its core, any
information source, which handles data pertainindirtkage of documents via citations and
references, may be termed a citation registry. makeeverse, it could be said that the citation
registries are nowadays an integral part of citatlatabases, which offer further tools to create
citation analyses.

Citation registers may be divided into several kind:

polythematical

They encompass a number of science fields, theknesin is the Science Citation Index
(in the context of ISI Web of Science on the ISIBNE Knowledge platform),

Latest databases Scopu$f://www.Sscopus.coim

Google Scholarhttp://scholar.google.com

specific fields

included in the database - Medlir#gtp://www.medline.com

astronomy, physics - NASA ADiitp://adsabs.harvard.edu

medicinal citation index off the National Medicabkary (http://www.nlk.c2

pre-printing digital library for physics in Los &mos http://www.lanl.goy




specialized

these are oriented toward a specific form of s@ientommunication, for example the
patented citation register the Derwent Innovatimshelk, STN International, etc.

9.6 Scientometric a Bibliometric Indicators and ther Metrics

“Every indicator has its own advantages and limiat. They cannot be viewed as “absolute”
criteria; they serve in a complementary role. Vasobibliometrical procedures and methods
must be used in combination, even though they pragtime lead to contrary results, especially
if they provide useful information and correspodstientific and expert standards. Despite
their limitations, bibliometrical indicators provefundamental quantitative measurements of the
scientific performance”. [OKUBO, 1997]

The Scientometrics is a science that attemptski® b@ld of intentions and results of sciences,
mainly quantitatively. To do that, it needs theided metrics and, on their basis to be able to
determine the quantity; it is determined by theidatbrs, in the context of the evaluative
scientometrics, these are considered scientometgments. During the evolution of the
scientometrics a large number of indicators hadnbdesigned, which characterize the
scientometric elements, in other words, they detegntheir status [BOLLEN, RODRIGUEZ,
SOMPEL, 2008]; and currently, at a great pace, neeicators have been designed and
developed. The most traditional indicator is th@act factor, designed by Eugene Garfield, and
another from the collection of thee Institute fariédtific Information (Citing Half-life, and
others), with H-Index providing them with adequatenpetition. Because all indicators contain
certain limits, disadvantages and in their own w&stort the results, complimentary indicators
are always designed, which attempt to decreasee th@stations and reduce the misleading
resulting values.

Speaking of indicators and their definitions, itciear that a contradiction arises regarding the
hard and social sciences (social and humanitarindjcators may be applied to social sciences
only in a limited measure, because the social se®mrontain very different characteristics in
scientific communication, whether it is the type mfblications, halftime of disintegration or
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regional borderlines. That is the reason why, nyainl social sciences, the importance of
indicators is very much pointed out as being re¢atvhile the importance of review directives is
constantly emphasized. The value differences amtemgndicators reflect the differences among
the individual science disciplines, of course,tsi8 hot wise to compare them, the same applies
indirectly to the scientists and institutions, audthey cannot be compared based on the absolute
value of a given indicator. Generally, though, theicators are applied to assessments on all
levels, on micro — (author, article), middle (resbateam, project, institution) and at the macro
level (large institutions, region, and government).

As mentioned at the onset of the article, indicat@present quantitative aspects. Currently,
many assessment systems used to evaluate sciereg# e indicator as a substitute evaluation
tool. Exactly, because, of their many limitationghich individual indicators carry, it is not
possible to substitute qualitative judgment jusirash as it is not possible to with the same coin
measure the resulting values of individual metridse decision to engage an indicator as the
evaluating element requires a thorough familiam@atvith its characteristics, definitions, and
the methods used, at least, so that it best camnelspwith the purpose of the evaluation itself.
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9.7.1 Impact factor

“A good servant, not a good master”. Spéla

Much has been written about the impact factormigsy year long history has subjected it to a
line-up of criticism, which gave the impulse fortlereation of other indicators, however, the
impact factor has remained an acknowledged indicatany science evaluating systems utilize
this particular metric as an integral part of fhr®@cess of assessing the production of the
sciences.

impact factor = number of citations
impact factor = number of citations / number of lpzdtions

impact factor expresses the impact of individuagamnes according to their average
citations garnered in the two prior years (in 2082 F is set as per 2002-03).

impact factor is expressed in three decimal places
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The complete title of this factor is the Journaphlmnt Factor, which indicates that it is primarily
intended for magazine application, not for othaersmmetric elements; it cannot be used to
assess the authors or articles per say. Suchcapph festers errors, allowing for a situation, in
which an article citied many times is identifiecthvanother, that had rarely been citied, perhaps
published in the same magazine; this potentialsulteng in judging the articles’ authors as
equally successful, thus, both receiving the sanpact factor [EGGHE, 2007].

The impact factor is assigned to magazines thae lmeen excerpted into citation registers,
currently into the I1SI Web of Science databasegdpced by Thomson Reuters Corporation. This
database includes ti&cience Citation Indexhe Social Science Citation Indend theArts &
Humanities Citation Indexegisters. The ISI Web of Science database is sitéesaside of
others, in thelSI Web of Knowledgéntegrated interface, along with thlurnal Citation
Reports which publishes, specifically, the values of imipéctors and other factors derived
from citation registries.

A deduction from the impact factor may be madetpashat the expected probability of articles
being citied is once they are published in a paldicmagazine [SPALA, 2006]. The reason is,
that precisely the magazine, in which the artidd been published has been assigned the factor
of how many its articles get in average citatiahsis it may be expected that the article may
garner the same number of citations as well.

History

The impact factor had been defined in 1955, withmframework of citation registry project by
Eugene Garfield, who in order to launch this intbcafounded the Institute for Scientific
Information in Philadelphia (USA). In 1960 the ficommon registry is established and a year
later the firstScience Citation Indewas producedThe publication of Journal Citation Reports
followed, and today, all is accessible in the iné¢gd interface under the production of Thomson
Reuters ISI Web of Knowledge.

Controversial impact factor:

In his last articles, Eugene Garfield himself deaith the impact factor phenomenon and its
detractions, respectively its use. There are doaltxdsit assigning it the three decimal points. It is
impossible to use the impact factor to neither camapnagazines from various science fields nor
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assess the authors, the impact factor differs dowgpito a time period and not in all cases does
the impact factor during a longer period rise [SRAR006].

Most likely, the strongest criticism of the impdattor concept was pronounced in 1997 by Per
O. Seglen [SEGLEN, 1997] [HIZRLAND, 2007]. The logsints are:

It does not statistically individual represent #récles contained in a magazine
It does not correlate with current citations ofividual articles

Authors choose by many other criteria when offeanticles for publication
Citation of unsuitable items are included in theatlase

It does not reflect the over-citation of review éypublications

Extensive articles garner more citations, the valutae impact factor increases

Enhancing of citations through auto citation in m@&ges of short issue timeline,
otherwise, also selective auto citation, the atidend to prioritize citations by other
articles of the same magazine

Editors of the magazine prefer citation in the veatanguage of the magazine
Limited database coverage

Database does not include books, even though tmeyaa important source of
information

Database’s preference of mainly English languagmidation of American publications
The magazine selection in the database may vany year to year

The research areas with quickly expiring informati®t higher values

Dependency on the dynamics of the field in a gitvere

Weaker disciplines, by en large, do not have higpact magazines

The factor is strongly influenced by relations bedéw individual disciplines (e.g. clinical
versus basic research)

It is determined by the measure of citations, wiilobs not apply vice-versa

Ignores the quality of the citations received, cadiction between the prestige and
popularity

9.7.2 Other Typical Bibliometric Indicators ISI



Along with the introduction of the impact factortther indicators had been established, whose
values are assigned from the collection of citatiegistries. Indexes are determined either for
individual magazines or within the subject’s fietd/led aggregated indexes.

Immediacy Index

The immediacy Index, or as it is called in the Gekmguage, the index of immediate impact or
response, sometimes termed also as Garfield’s Jredgresses the average number of citations
that the article had gained in the year of its malion.

immediacy index = number of article citations ie tiven year / number of articles in the given
year

Considering that the average of citations per larie taken, the immediacy index reduces the
influence of large magazines. Magazines with highigalicity are advantaged, because they
have more time to collect citations during the y@dagazine issued irregularly or towards the
end of the year have a lower immediacy index. Tidex is mainly suitable for comparison of
magazines focusing on very current issues and dignseience disciplines.

Cited Half-life

Cited Half-life the form of translation off this indicator intbet Czech language indicates after
how many years (in relation to a certain year) Sfi%ll citation appears in regard to the articles
of the given magazine in citation registers. Faregle, a magazine, that in 2001 has cited half
life 5, which means that articles published in 12901 (inclusive) correspond to half of all
citations in this magazine in 2001. Cited half-idecalculated only for those magazines that had
been cited more than hundred times in the given yea

Cited half life has a telling value mainly for adggjtion and archiving, changes may indicate a
change in the format of the magazine and from tlabsenges the magazine’s history may be
deduced.
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Citing Half-life

Citing Half-life expresses the average age of the articles, whigh bhaen cited in a given
magazine within one year. For example, if in 2088 magazine has the Citing Half-life value 9,
it means that half of the articles, which had beiéed in the given magazine within the past half
year, had been published in 2000-2008 (inclusi8ajilar as the Citing Half-life, this index is
calculated counting only magazines with more thad references.

9.7.3 H-index

H-indexis a relatively new indicator; it had been defined®005 by the physicist Jorge Hirsh.
This indicator has been quickly adopted by thergifie community, and nowadays is a fully
accredited indicator. The name H-index was origyndtown from its author’s surname, Hirsh,
currently though it is its characteristics thaail H is interpreted dsghly cited index.

H-index is the letteh, whichdenotes the number of publications that have beented at least
h-times. If the scientist has h-index equal to 5 it meaagardless of how many publications he
has written in total, 5 of his publications has tii®ly been cited at least 5times.

H-index may be simply taken out from the list obpcations organized according to the number
of citations, when h-index is the cross point & #pecific document and number of citations.

Example:
rank title number of citations
1 Document A 20
2 Document B 8
3 Document C 5
4 Document D 4  h=4:rank = number cditddins
5 Document E 1
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On a micro level H-index may be applied to any sttimetric element (to assess authors, this
indicator was originally designed differently, fexample, a magazine) and on the middle level
(a research team, institution and others). Usingdéx helps deduce the science disciplines as
well, if we carry out retrieval of this area andyamize them per citations; to define current

themes and on the contrary eliminate themes tleadlasolete [BORNMANN, 2007].

H-index advantages

The fact, that H-index was quickly accepted by sh&ntific community proves that it offers
many advantages. It is mainly designed for effecagsessment on a micro level, it covers not
only the quantity but also “visibility” [BORNMANNZ2007], it does not consider infrequently
cited publications regardless of their number [EE&5BR007], and it minimizes the influence of
scientists with one only citation, who do not oféery other gain (typically an author of a review
type publication). The main virtue is its simphciand deducibility from its simple registry
[BORNMANN, 2007].

H-index disadvantages

Whatever from one angle is interpreted as an adgeantay seem as a disadvantage when
looked at from another angle. Specifically, H-indoes not take into account if the article has
been cited any further, or if it still receives @01 1000 or more citations [EGGHE, 2007],
meaning, it does not differentiate between quaitientists, which in popular disciplines are
plenty of. The index is sometimes called the indéxaverages because it strongly favours
scientists, who are active in the given field fdoag-term; however, in that case it is simple to
apply a time limit and then, it allows for compayiauthors of various ages [SPALA, 2006].
Specifically, the possibility of specifying the #mperiod, it is possible to construct a
classification scale. For example, if a sciencekeoafter 20 years of work reachequal to

20 he or she may be termed as successful. Ifiikeesven 40 he or she is termed excellent and
having a value of 60 (or 90 after 30 years) mayobrex truly prominent personality [SPALA,
2006].

As well, too much of simplicity has become a targktriticism; the question remains, if it is
possible to measure all through one index, and, tieasice a multi-view [GLANZEL, 2006]. H-
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index until now has not been examined by all s@efnelds, mainly some of the hard sciences
(physics, biology, ecology, evolutionary biolog@gain, it comes back to the common limits of
the majority indicators, which allow for comparisonly of the scientists, active in one and the
same science area, it does not solve the probletheotharacteristics of other science fields.
Hirsh, alone, acknowledges that the index doeshwminate the review problem, which always
attains more citations than an article containirigioal research data [SPALA, 2006].

Revision of H-index and the New Indicators Derivedrom It

All of the H-index’s limitations have led to contptation and, an attempt to limit the given
specifics, which enter into the metrics and to theher improvement of this indicator. As
mentioned above, the use of the limits on the fp@rod took effect instantly. The issue of auto
citations may as well be easily solvable by acdognof the publications only in the case, when
the deduction of auto citations reaches above dékalting number of citations of the H-index
value. Bornmann [2007] and Hirsch also agreed erstiiving of the differences problem among
various disciplines on the basis of their co-awhgy; if all h-authors are added up (multi-
disciplinarily) and all are assigned the h-indelxe tresulting values reduce the differences
between the individual disciplines and thus, théhats may be compared [BATISTA, 2006].

There are other defined indexes that have beenleomeptary to H-index and which arise from
its core, for example a-index or g-index (see tive sub-chapter regarding other indicators).

9.7.4 Eigenfactor

One of the new methods designed to assess thesdgeaoffered byeigenfactor.orgportal under
the heading ,Ranking and Mapping Scientific Knovgetl It uses two indicators to process
assessments, thEigenfactor Scoreand Article Influence Eigenfactor Score expresses the
measure of magazine’s importance to the sciencentomty. According to the definition and the
mathematical model of the interconnected documetwark, in which the scientist operates, is
the estimate of the time percentage, which reasigesd reading the given magazine. That is
also the reason for the score rising along withsize of the magazine, it is directly dependent
on the number of articles, and the large magazatss have a higher Eigenfactor Score. The
score is listed as the percentile, meaning thé sotare of all magazines is equal to 100. In 2006
the highest Eigenfactor Score was attained by thgazine Nature at 2. 138; within the first one
thousand magazines, the score does not descendfdle




Another indicator, the Article Influence, is desgghto determine the estimate of the magazine’s
importance regardless of its size (number of phblisarticles). Article Influence expresses the
measure of the average influence of every artitlthé magazine during the five years after its
publication. If its value for the magazine is 20mieans that the average article in that magazine
is twenty times more effective than the averagelarin the entire collection of data. This
indicator is comparable to the impact factor.

10 CITATION DATABASES and ASSESSMENT of SCIENCE
Lucie Vavikova

One of the qualifications for information professis the knowhow of where to find the proper
information and which sources to use to acquirepiréaining information.

If the information professional lacks such knowledbe or she must at least know the methods
used to find the most relevant sources. One ofhtbthods available is the use of the citation
databases, which by utilizing the citation and mation analyses direct their users to sources,
which have already gone through certain kind oesssent. It may be possible to evaluate the
source’s quality according to the measure of atabf an article (magazine, author). However,
this type of source selection is not always reléviammust be kept in mind that criterion for the
measure of citation may not always be adequatatabese of the specific expert field may often
be a better source.

Specific field databasdsave one advantage, they manipulate with specifarination. Mostly
they retain a relevant description apparatus, sty are able to bring into the forefront the
typical structure of the documents. They have tbein thesauruses, item codes and key words.
They stand out with their depth of content, areadblanswer very specific and defined inquiries.
However, in consideration of their content orieiotat they do not handle more advanced
function, such as, working with authors or instaos; rarely do they provide specific functions
that make the work easier for their users.

The citation databasesin comparison provide quick identification of impent sources,

publications and authors within the given sphefeeyTare less in depth compared to the expert
fields; though with their polythematical focus theypplement the expert database by their
interdisciplinary aspect. There are other anaytiools available to their users; the databases

DO



strive to authoritatively process authors and tastins. Thanks to these tools, it is possible to
compare magazines, authors, research their coapesic.

While focusing on scientometrics, several informatsources may be encountered. Typical are
the previously mentioned citation databases, tackwbielong the ISI Web of Science with their
citation registers, databases Scopus, Google Schmtbsome other specialized databases, which
connect individual documents on the basis of atetiand references (PubMed). These sources
are used to analyze the production of the sciemck ane specific assessment of scientific
production.

Above all, Thomson Reuters Company developed ssuiar scientometrics in the field of the
science about science and its assessment. It cféxaral databases that serve to assess the
science on the magazine, institution and governdexal. Scopus has been gradually catching
up with these databases with their implementatidarctions directly into their database, which
facilitates comparable analyses.

The scientometrics may utilize other synthetic $paluch as information portals regarding the
most cited scientists or magazines, or portalsdhahe basis of citation interconnection attempt
to map out the science and, create other analydes.division into various types is not
categorical, many sources overlap and they mapdmporated into other categories.

10.1 DATABASE FOR THEASSESSMENT OFSCIENCE

Database for science assessment may be dividedtwaobasic types. The first, from the
provenience of the society Thomson Reuters [Thonkuters, 2008] (section Scientific, oblast
Research and Development), which provide analyindl synthetic data drawn from ISI Web of
Science and citation registries and their usageséidatabases unfortunately are inaccessible
within the Czech Republic territory. The other gaty is the databases on the national level,
which secure the assessment process in the givemtrgo In the Czech Republic it is RIV
database, the registry of information pertainingdsults,, which is a part of the information
system for research, development and innovatidhenCzech Republic. It may be accessed at
http://aplikace.isvav.cvut.cz/prepareResultFormToese databases will not be explored in this
publication.




ESSENTIAL SCIENCEINDICATORS

An aggregated statistical database of the scieromuption and trends is based on the number of
published articles and citation data from ThomseutBr's databases. It is an analytical source
of information that facilitates analyses of theestific production at various levels, identificatio

of trends, to determine the most productive coasfrmagazines, institutions, etc., to evaluate
scientific output and their impact, to assess astho

INSTITUTIONAL CITATION REPORT

This database is designed to analyze scientifipuisitand their impact on the institutional level.
It facilitates comparisons, classifications andeasments of institutions.

NATIONAL CITATION REPORT

It is a variant of the above listed Institutionatafion Reports database, which focuses on the
governmental level.

NATIONAL SCIENCEINDICATORS

It is a statistical database of scientific prodoctwithin the framework of the state. It contains
statistics from more than 180 countries; the abélaata is from 25 years back; it provides data
visuals.

JOURNAL PERFORMANCEINDICATORS

Offers data from more than 10000 scientific higblied magazines of more than 25 years,
provides various periods for many magazines andestof various citable and impact-factored
data. In comparison with the Journal Citation Repadt provides more accurate data [SPALA,
2006].

JOURNAL CITATION REPORTS
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Traditional database is the direct output fromchation the Science Citation Index and Social
Science Citation Index data registries.

IS| Web of Knowledge®™

Journal Citation Reports®

Inforrmation for Mew Users

Select a ICR edition and year: Select an option:
% JCR Science Edition |2EIEI? "l @ wiew a group of journals by |CDuntr},x,."'I'errih:|ry ;I

' sSearch for a specific journal
' wiew all journals

" ICR Social Sciences Edition IEEIEI? vl

Fig.2 —Entry window of Journal Citation Reports

Journal Citation Reports provides statistical infation and analytical data about magazines,
results of citation analyses; it determines bibkdrnc magazines’ indicators of impact factor
such as Immediacy Index, Cited Half-life. Upon ttleek of the magazine title it provides
additional data about the magazine, including th&uwations of the given indictors. The
database is well connected with Ulrich’s Perioditatiabase, which accesses details magazine
data. It is accessible from the Czech Republic upho the ISI Web of Knowledge
(http://www.isiknowledge.complatform.
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2 Journal Sum mary List Journal Title Changes

Journals from: subject categories INFORMATION SCIENCE & LIBRARY SCIEMCE
\ﬁ VIEW CATEGORY SUMMARY LIST

Sorted by:  |[ImpactFactor | | SORTAGAI

Journals 1 - 20 (of 56) | [z12121)p bl Page 1 of 3

MARK ALL | | UFDATE MARKEDUST | panking is based on your journal and sort selections,

Mark [Rank Ahhr?f;j:s;g'qc;?ozrr??:ﬂTltle ISSM E?tt:; IFrEEqu: Imﬂ?jii:“ Articles HEIiEI'ijfe
information)

O 1 |MIS QUART 0275-7783 (4329 | E5.B26 0.533 30 9.4

O 2 |1AaM MED INFORM ASSH | 1067-5027 | 2394 3.094 0.699 a3 5.2

C 3 |IMFOBM SYST RES 1047-7047 2146 Z2.68Z2 0.130 23 8.3

O 4 |ANMNU REY INFORM SCI ooeE-4200( 378 1.963 0.533 15 6.1

O £ |1 MAMAGE IMFORM SYST |0742-1222 (1861 1.867 0,175 40 77

Fig. 3 — Analytical review of magazines in the aref Information Science and
Librarianship as per the impact factor

10.2 CITATION DATABASE

The base platform “two plus one” is currently lt@s a citation database: ISI Web of Science,
Scopus and Google Scholar are cautiously inclu@¢dourse, it might be possible, considering
the current technological possibilities, to lishet databases, for example PubMed, Medline
interface database, which collect citation inforiovat Citation databases connect these records in
both directions and offer other functions for d¢daatand other analyses. For that reason the
Google Scholar is listed carefully with the paigchuse at the moment it mostly serves as a
search engine rather than a citation database.

10.2.1 ISI WEB OF SCIENCE AND CITATION REGISTRIES

ISI Web of Sciencgatabase has previously been mentioned many tltedsstorical roots reach
all the way to the 60ties of the 2@entury, when Eugene Garfield began to creatdiaita
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registries and founded the Institute of Scientifitormation (acronym ISI — ahead of the title of
the database).With the oncoming of information ammmunication technologies a new
computer version has been created. Its current fertie typical green interface of I1SI Web of
Science. The media and information magridiemson Reuteiis its current producer; not long
ago, before the fusion with Reuters, it belongedenThomson Scientific.

ISI Web of Science is the database, which combs®geral separate information sources,
depending on the subscription institution. In @®ech Republic all three registers are accessible
through ISI Web of Science, Science Citation Ind8&cial Science Citation Index, Arts and
Humanities Citation Index and some separate da¢gbas

Under the integration of their resources the ThaniReuters Company operates tBé Web of
Knowledge(http://www.isiknowledge.com/platform, which combines all prepaid sourcess It
possible to work within one or all databases atsthime time. Accessible in the Czech Republic
are, typically in the framework of ISI Web of Knadge, databases the ISI Web of Science,
Current Contents Connect and the Journal CitatiepoRs. Current Contents Connect is a
database of content and bibliographical informatiérspecialized magazines and books. This
database publishes articles ahead of their magpuminlecation.

Science Citation Indebs the oldestcitation register; it was launched in 1961 and tfor first
time published in 1963. It is a database mainlpibfiographic information (less full text). This
registry excerpts approximately 3 700 specializeggazines, and in its expanded version
Science Citation Index Expandeder 6500 regarding agriculture, biology, ecologygineering
and technical sciences applied sciences, medicidareedical sciences, physics and chemistry.
Information is updated weekly.

Social Science Citation Indexas launched in 1973, it contains data for appnaxely 2 000
magazines of 50 societal science disciplines. Saintiee magazines may be listed in more than
one register. Traditionally, the strongest magaziaee the ones listed in both registers; among
them would be psychology, psychiatry and sociakc@ther visible disciplines are economy,
management, politics and sociology.

Arts and Humanities Indeis the youngest, it dates to 1979. This datalmseti produced as the
two prior ones, into the Journal Citation Repolt&ontains over 1000 magazines regarding art
and humanistic sciences, among them are discipfinels as archaeology, arts and architecture,
history, language sciences and linguistics, litegtphilosophy, acting, religion teachings; not
even the miscellaneous category is missing. Thggster has its own special descriptive
apparatus.



ISI Web of Knowledge™

All Databases

Take the next step @

Select a Database Web of Science Additional Resources

! Search History | Marked List() |

Search Cited Reference Search

Structure Search Advanced Search

Web of Science®

Search for:

I in |Topic ;l
Exarmple: ol spill* mediterranean
[anD ]| in [Authar =l Q
Example; O'Brian C* OR OBrian C*
Meed help finding papers by an author? Use Author Finder.

IAND ;” in IPuincation Name;l Q

Exarmple: Cancer™ OR Journal of Cancer Research and Clinical Oncology

Add Another Field ==

Search ) ( Clear )

Current Limits: [Hide Limits and Seftings] (_Save As My Defaults

Timespan:
& [alvears =] wpdated 2008-10-11)

€ From [1945-1954 = | ta | 2008 | (defauttis allyears)

Citation Databases:
¥ Science Citation Index Expanded (SC-EXPANDED)--1945-present
' social Sciences Citation Index (SSCN--1980-prasent
¥ arts & Humanities Citation Index (AEHC--1880-present
Chemical Databases:
M Index Chemicus (1C)--1993-present
¥ current Chemical Reactions (CCR-EXPANDED [hackto 1840])--1986-present

Fig. 1 — Entry window for ISI Web of Science datbwith simple search interface

The ISI Web of Science Database manages simplefusedly search interface. It provides
specific search choices such as “Cited Referen@zscB’, the search of a given author’s
citations, sources and advanced search. It isigegsi download and save the search. Any set of
results may be analyzed according to the numbesaafrds per author, country, document type,
institution, magazines, etc. All data may be saved.
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292 records. Topic=(scientometrics)

Rank the records by this field: Analyze: Set display options: Sort by:

UptnlEDD vi Shnwthetnp! 10 "I results. & Record count
Country/Territary records. Minimum recard count threshald): " Selected field
Document Type 3

Institution Mame Li

Analyze

Llse the checkhoxes below to view the records. You can choose to view those selected records, or yvou can exclude them {and
viewy the others).

Nate: The number of records displaved may be greater than the listed Record Count

ifthe original set contained maore records than the number of records analyzed.

: ‘:““:::'Ri'::m : Field: Author '?:if:?;{l ‘:g:-zf Bar Chart Save Analysis Data to File |
O GARFIELD, E 12 410596 % Il
- GARG, K 11 ITET1 % i
[} LEYDESDORFF, L 10 34247 % [ |
[ SCHUBERT, A 10 34247 % il
[ GLAMZEL, W g 27387 % |
[3 BOMITZ, W ] 2.0548 %
[ COURTIAL, JP f 20548 %
[ KRETSCHMER, H ] 20548 % I
O WINKLER, P f 20548 %
- WOUTERS, P ] 2.0548 %
: \I‘Z‘fxluixilﬁ::rr_‘ Field: Author l}:icl:?:l ;bgg Bar Chart Save Analysis Data te File |

(346 Author value(s) outside display options.)

FIG. 2 —Analysis of the set of records found pehau

The website provides personalized functions sudh@aset up of own list of magazines, alert to
citations or freshly saved search. It is conneetéectively with other services from Thomson
Reuter’s workshop, such as the citation manager NBtel Web
(https://www.myendnoteweb.cojnivhich accepts direct filing of records, as waddl into other
reference managers. It offers a link to MyReseatshB web, which with users’ help is setting
up a standardized list of experts. It is possiblesd¢arch the internet using Scientific WebPlus
(http://scientific.thomsonwebplus.coynvhich focuses on seeking specialized information
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Recently, the database has focused strongly onoweprent of the author and institution
identification, if the search recognizes the autiean authority, then it provides Distinct Author
Set, which is the summary of all data in the databapertaining to that author.

1 Author Sets for GI?nzel W* lairage 1| of 1 (Godimm

Select one or more sets and click "view Records".

Select Set Author Names #Zof Source Titles

. # View Records | Provide Feedback | Clear All |

Records  (top 5 by record count)

- SCIENTOMETRICS (68)
- INFORMATION PROCESSING & MAMAGEMENT (4)
u 1. Glanzel, W a0 - JOURNMAL OF INFORMATION SCIENCE (4)
- TRAC-TRENDS IN AMALYTICAL CHEMISTRY (3)
- CZECHOSLOY &4 JOURNAL OF PHYSICS (2)

Select Set  Author Names #of Source Titles

Records  (top 5 by record count)

= View Records || Provide Feedback ! Clear All |

Publication
Years

1983 - 2005

Publication
Years

Subject Areas
(top & by record count)

- Multidisciplinary Science & Technology (313
- Physical Sciences (113
- Social Sciences {13

Subject Areas
(top & by record count)

Fig. 3 — The set of information about the giverhaut(Distinct Author Set)

This database allows for the creation of Citati@p®&t, which analyses all results. It displays a
graph of publications and citations accepted withipear. It informs about the overall citation
activity, average citation frequency and h-indextdcitation is eliminated from the results of
the analysis. It contains a chart of citationsipdividual articles per year.

Citation Report author=(Gi7nzel w)

Timezspan=2All Years. Databases=SCI-EXPANDED, S2C1, A8HT I, CCR-EXPARDED [back to 1840].

This report reflects citations to source items indexed within Web of Science. Perform a Cited Reference Search to include citations to tems not

indexed within Web of Science

Published Items in Each Year
12
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8
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200

150

Lon

50
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The latest 20 vears are displayed.
“iewy a graph with all vears.

Sum of the
Times Cited [7]: 16289
Wiewy Citing Articles
“Wiewy without zelf-citations

Fig. 4 — Citation analysis of articles by a giventlaor — graph of items published in
specific year, graph of citations accepted eveary®lore statistics listed at right.



Lse the checkboxes to remove individual items from this Citation 2004 2005 2006 2007 2008 Total Average

Report -« Citations
o or restrict ta items processed between per Year
: [1945-1954 > |and| 2008 =] (6o 82 130 172 145 226 1,629  62.65

[T 1. Title: SCIENTOMETRIC DATAFILES - & COMPREHENSIWE SET
OF INDICATORS ON 2649 JOURMALS AND 95 COUNTRIES [N
ALL MAJOR SCIEMCE FIELDS AMD SUBFIELDS 1931-1935
Author(s): SCHUBERT A, GLANZEL WY, BRAUMN T
Sodrce; SCIENTOMETRICS volume: 16 Issue: 1-6 Pages: 3-&
Fuhlished: JUN 1989

[T 2, Title: Journal impact measures in bibliometric research
Authar(sy: Glanzel W, Moed HF
Source: SCIENTOMETRICS “olume: 53 [ssue: 2 FPages: 171-193
Fublished: FEB 2002

Fig. 5 — Analysis of citation per each article pedividual year

The ISI Web of Science database contains easily ageable tools facilitating basic
scientometric analyses. It is a respected infdomasource; considering its stability and long
term position in the market, it still is the sulije€ critical voices. Regarding the user interfate,
somewhat lacks behind its competition, the Scopatlédse, which is substantially more
intuitive and aims a closer focus on the usess difficult to find out how to explore the sources
that it contains. Considering content, the ISI Véélscience database is mentioned as deep and
narrow, while Scopus is said to be shallow and wilBeth may be an advantage and a
disadvantage at the same time. A considerable maiy be that two the competing products
press the development of their possibilities fodvand attempt to outdo each other in
eliminating their disadvantages.

10.2.2 Scopus

Scopus (www.scopus.cgms an abstractive database produced by Elsefoemded in 1880),
which is a traditional publishing company of spéze literature. Scopus was launched in 2004. It
excerpts over 15 000 science magazines in all akasdeavor. It includes information sources
from the largest patent databases, the web and stheces. Retrospective of the database dates
back to 1966 and it is updated daily. Citation atlter analyses may be done with dates from 1966;
older records are not fully detailed.




Lucie Vavrikova is logged in

-~
SCOPUS Loout
search | Analytics | My alerts [ My List | My Profile @ vetp @ scopus Labs
Scopus completes extensive archive project - backfilling 2,450 journals grought to you by | ) )
to volume 1, issue 1. Read more... The Scopus Team 3/ Askalibrarian

Basic Search [ Author Search T Affiliation Search T Advanced Search 1

@ Saarch Tips

Search for: | in |Artic|e Title, Abstract, Keywords LI
E.g., "heart attack" AND stress

AND ;I | in |Artic|e Title, Abstract, Keywords LI

[:3 Search l [Clear]

Limit to: Date Range [inclusive) Document Type
& published IAII yearsll to IF'resent ;I All ;I

" Added to Scopus in the last I? 'I days

Subject Areas @
V¥ Life Sciences (> 3,400 titlas) ¥ Physical Sciences (> 5,500 titles)

W Health Sciences (= 5,300 titles) ¥ Social Sciences (= 2,800 titles)
Includes 100% Medline coverage

[{3 Search] [Clear]

Fig. 6 — Entry window display of the Scopus databagh easy search interface

The entry window display offers traditionally sireptearch enhanced by the choice of specific
time period, document type and the subject areberCitles offer specific searches of authors’
workstations and advanced search. Once the seadame, the results are displayed according to
the category of the source — directly from Scopatalobse, then from the reference databases,
which do not have a primary record in the datab#dse web results that are found using the
Scirus (www.scirus.cojrsearch in patent databases, selective sourcesiimgeinstitutionalized
repositories, preprint archives, open access ashand others. The database also includes

Articles in Press, which are articles ready forlhiing, already accepted for publishing by the
magazine.

Every record lists the number of citations, anyafeesults may be analyzed, as is the case with
ISI Web of Science, according to years and numbeitations received. Attached to the article
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is a list of references listing the number of aitas; and another apparatus makes it possible to
work directly with the list or individual referenge

Regarding authors and workstations, Scopus datapasedes their authorized lists; extra
analytical data are prepared for each author ditutisn. Quite a detailed information is
provided in each author’s profile, such as varyiitigs and names; affiliations, current and
historical, author’s subject area, or the list ofauthors. In the analytical data the number of
articles is listed, as well as references andiaitat h-d index for the author and the review of
articles and citations for the entire publicatiostdry per each individual year. The data may be
analyzed for each author’s h-graph, which visudlynonstrates the review of citations as per
article. Also available are graphs of articles jmii#d in individual years, and the same applies
for the citations. H-graph may be applied to artyo$eesults, sets of articles, magazine, etc.

Let’s return to the workstations, their identificet and available analytical tools. Aside of the
descriptive information, data found are the accoointrticles, authors, number of patents,
sources in which the authors of a particular watksh publish, and, an analyses of cooperating
institutions is listed as well. A pie graph demoatds the roster of activities in individual
science disciplines; the pie graph may be swit¢bhedchart display.

For analytical processing of magazines, Journallyea is available in the Analytics section,
which may be used to compare magazines on the tlaamsanalysis.



Fig. 7 — Analysis tool for magazines allows comparcitations and published articles in
various magazines

Individual magazine profiles provide reviews of alimbers and with it an analytical tool for
display of citation analyses according to individyears.

This database also offers the possibility of pestimation, it allows to file own list of authors,
magazines and articles. It is possible to set uppt#ication alert of new magazine issues,
changes in the search results and about the do¢isneerauthor’s citations. The search history
may be saved.

Similar to ISI Web of Science it provides the coctian to reference managers (RefWorks), and
other searches, catalogues of local libraries @mer sources, (also Ulrich’s Periodical).

Scopus has many built in tools, which in ThomsomnitBes products are broken into individual
databases, it is very well arranged and intuithrelrawback is the mentioned processing of data
only after 1996; question is if during the currémt evolution of the sciences this retrospective
is satisfactory. This database should be availablkhe Czech Republic in the next year. The
results gained from this database have been intlid¢he assessment of the sciences in the
Czech Republic.

10.2.3 GOOGLE SCHOLAR



Fig. 8 — Google Scholar search results

Google Scholar Beta (http://scholar.googleazhttp://scholar.google.coinvas launched at the
end of 2004. At the onset, the expert public esplgciviewed the Google Scholar with
skepticism. Google Scholar searches the databakesuldishers of technical literature,
specialized magazines, repositories, preprint apenoaccess archives, its contributors are
Elsevier, American Chemical Society, PubMed, OCB@ckwell, the Institute of Physics, the
Nature Publishing Group, Wiley Interscience andir@mar etc. Its content includes the project
Google Books. Often, problems arise with the largeurces, because only a part of their
content is actually indexed (Elsevier, PubMed). @edcholar has so far not managed to plug
the gaps in their content created by the absencineofmost favorably assessed magazines
[JACSO, 2008].

In the area of citation analyses the Google Schuffers only the number of citing documents,

with the appropriate references to them. It assetge key authors (around 5) — most often of
authors who appear most frequently in their seaesults. Considering the huge content of
citations, the number of citations may not be thing factor, because the Google Scholar
contains a large volume of duplicates, triplicadesl higher rates of appearances. That mainly
stems from faulty work with structured texts; nanséshonexistent authors appear very often,
information in areas where it does not belong taj aften despite the fact that in the source
material they are listed properly. On top of tiabogle Scholar does not manage to rank their
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results in any other order, except ranking thenoating to the number of citations [JACSO,
2008].

The advantage of Google Scholar is a simple ang geick search in a staggering volume of
sources, regardless of the discipline type. It rgasao find a full text of an article, which in
typical databases is not accessible because theesisunot prepaid, while on the internet it is. It
provides connection with the Czech SFX services atiter library catalogues. A great
advantage is the breadth of the geographical amgutge coverage. Practically anyone may
connect to Google Scholar.

Google Scholar is free of charge; it provides sgeszhrch across fields, though currently it is
still not suitable for any bibliometric or scientetric assessments [JACSO, 2008].

10.3 OTHER ANALYTICAL AND SCIENCE M APPING TOOLS

In the current days of extensive web services thegeportals available, which provide citation
analyses’ results automatically. Mostly they arenmmxrted to the producer of the citation
database. Scopus TopCited and ISI HighlyCited.celorig among such producers.

Scopus TopCited(http://www.topcited.con)/

The TopCited portal provides exactly that what ntsme suggests. Based on the database
information Scopus publishes comprehensibly 20hef most frequently cited articles for each
science discipline from 2004 to 2008, in any chas®e period. Using this tool, it is possible to
easily get characteristics of a science discipoeording to the number of its citations. The
most often cited articles are in the area of gesgparticle physics and medicine.

IS| HighlyCited (http://isihighlycited.comn)/

This portal provides profiles of the most citedrews and the most prestigious workstations; it

draws on data from Thomson Reuters the ISI Welcmt8e database. This portal clearly shows

the original focus of the American ISI Web of Saerdatabase, not even one Czech scientist
may be found there.

SciMago (http://www.scimagojr.con)/




SClimago Journal & Country Rank is a portal thattams and provides scientometric indicators
of the magazines and countries created from daggnating from the Scopus database. This
website has gotten its name from SCimago Journak RaJR) indicator, which was developed
on the same principal as the Google PageRank #igois [HANUSOVA, 2008]. This indicator
provides the image of “visibility” or “familiarity” with the scientific periodicals. Data’s
retrospective dates to 1996.

When it comes to magazines and states, the reviewatormation is available at SClmago
Journal Rank, H-index, total number of documenéferences citations, citable documents,
comparison of documents and citations, references documents. The magazines may be
filtered according to a country or the focus of pgeFiodical. Not to be missed is an interesting
page World Report, which summarizes data regartiaegntire worldwide scientific production.
It lists, for example, that the ratio of all citéadbis 10:9, or that the busiest publishing fiedd i
that of medicine (aprox. 20 % of all documents).

One of the web’s main SCimago functions is the ckaiw compare two to four periodicals or
countries. It is given, that it is possible to linhe comparison to only a specific field or, to
compare a region (for example the Czech Repuldicientific output in the context of Eastern
Europe). Available are even advanced visualizdtimctions.

Eigenfactor.org (http://www.eigenfactor.org/index.phfVAV [KOVA, 2008]

Eigenfactor.org portal, subtitled “Ranking and Mapping Scientificnévledge” provides
evaluations of specialized magazines, interestirsgalizations, statistical and comparative
outputs of science mapping and, in a very compra@hEn manner it demonstrates the
interconnection of scientific disciplines. This fay as well, provides information regarding the
price of the magazine (as per subscription) andepdomparison of other magazines (in
cooperation with the Journalprices.com portal).

Available on the portal are statistics of the beagazines. The portal analyzes the data provided
by Thomson Reuters Journal Citation Reports Datasédcts data from Science Citation Index a
Social Science Citation Index registries.

For its own assessments the portal uses the faewmdow, that means the assessment of 2006
is calculated from the data from 2001-2005. Thesitelassigns two indicators to the magazines
- Eigenfactor Score a Article Influence.

Eigenfactor Score(further ES) is the measure of magazines’ impaeaio the scientific
community. According to the definition and the neattatical model of the interconnected
document network, in which the scientist operaiess the estimate of the time percentage,



which readers spend reading the given magazinet i§halso the reason for the score rising

along with the size of the magazine, it is directBpendent on the number of articles, and the
large magazines also have a higher EigenfactoreScidre score is listed as the percentile,

meaning the total score of all magazines is equdl0D. In 2006 the highest Eigenfactor Score
was attained by the magazine Nature at 2. 138jmiitte first one thousand magazines, the score
does not descend under 0.01.

In order to assess the magazine’s importance,géisdleng its size, (the amount of published
articles), another indicator the Articlafluence(further Al) is applied. Al is a measure of the
average influence of every article in the magadimeng the five years after its publication. If its
value for the magazine is 20, it means that theagsearticle in that magazine is twenty times
more effective than the average article in therentollection of data. This indicator is
comparable to the impact factor. Information isyided about each magazine, the values of the
website’s indicators and their comparisons to tmpact factor. Charts clearly indicate the
evolution of the magazine, from which, if need = possible to deduce the evolution of a
particular discipline, as such, in the context lbé tentire science, in reverse to determine
worldwide trends. The statistics are listed andlalbbke for several years.

Quite interesting are the website’s visuals. Onlibsis of document interconnection through
citations, an interactive map of the science ivioled, which always presents the connections to
related disciplines, including the type of the ocection. Another visual serves for a
demonstrative comparison of magazines and andlygtata.



Fig.12 — The map of societal sciences as per Eagtorf.org portal
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11 HUMAN - COMPUTER INTERACTION

Andrea Fojt

The creation of HCI dates correspondingly to theeapance of the personal computers,
beginning with the seventies to eighties of théhZf#ntury. At that particular time, many people
had realised how important the change of focusumdn computer interaction is, because an
incorrectly designed interface between people aedcomputer may lead to sudden, surprising
problems.

Up to now, an absolutely defining, commonly usat@énition of HCI does not exist. However,
it may be possible to state that it is a societehhological science, which researches problems
of communicational interaction between people (gsoor individuals) and computers (computer
systems), and the peoples’ perception, understgratid as well the ability to utilise computers.
It studies the behavior and informational neederd users, when utilizing informational and
communication technologies (ICT - Information andn@nunication Technologies), with the
aim to improve the usefulness and intuitivenesshe utilization of ICT even for less expert
users. It includes the processes, searches fovardglanformation, user interface and other
attributes of information systems or informatiosheologies (Pilecka, 2009; Sdwva, 2003).
For that reason HCI is oriented to design, creadiod testing of the utilisation and accessibility
of informational systems and their interface intsaovay as to make them the simplest and most
intuitive for a specifically defined group of usef$ere are at least seven key principles for the
design of user interface (UID - User Interface Qa¥i which should not ever be dismissed, they
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are tolerance, simplicity, visibility, accessibjlitconsistency, structure and feedback (Tidwell,
1999).

11.1 LINKS TOOTHER AREAS AND RELATED FIELDS

HCI represents a network of intertwined fields -meaoiter graphics, cognitive psychology,
(including human factors), ergonomics, and engingefields and systems, which are part of
computer science, including the operating systédtiser related fields may be attached, such as
arts, design, psychology, artificial intelligencegnitive science, ethics and aesthetics.

11.1.1 INITIATIVES ANDORGANIZATIONS OHCI

The best known organization involved in human aathputer interaction problems is ACM
SIGCHI. This special interest group of experts, fggsionals, academicians and students
(Special Interest Group on Computer—-Human Intesagtipublishes trade papers, tutorials,
magazines and produces on line discussion forumsegularly organizes conferences and
workshops. Their annual yearly conference ACM'sf€amnce on Human Factors in Computing
Systems is one of the most prestigious HCI confagn

The Czech branch ACM - Prague ACM SIGCHI is a pubksociation, whose goal is to build
up a community of members interested in internedr usterface design, its usability and
accessibility.

Another, no less known organization is The Ameri€Camtre for Design (ACD), which belongs
among primary sources pertaining to design infoionatit differs from ACM SIGCHI by solely
including in their fold only professionals and expan the most variable areas of theoretical and
practical design.

11.1.2 METHODOLOGY OFHCI
Many design methodologies start with a model inokhisers, designers and technical systems
mutually interact. Despite that the HIC methodology dependent on its own specific
application. The common feature is most likely jtstir evaluation. For example, the early
methodologies used to consider their users and tgnitive processes as predictable and
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therefore fully qualified, which the early interfaprototypes corresponded to. Current modern
interest of users is directed rather to constamtifack and communication between users,
designers and engineers.

User oriented design (UCD - User-centered desitp®);design aimed at the user represents a
modern, quickly expanding philosophy of design whmmonsiders a good design as a must,
mainly geared to the interest of the user. Useuirements are (from the beginning of the
creation of the user interface life cycle) recorded latter refined through various methods, e.g.
ethnographic studies, prototype testing, applicatisefulness etc. Methods of a more common
character are for example listed as participatia@sighs, which emphasises an active
participation of end users in interface designulgiovarious sessions and workshops. It offers a
suitable cooperative communication environment technical or nontechnical participants
(developers, designers, even users).

Among other, the most often used HCI methods, mairlen creating the user interface, is the
design centered on activity (activity-centered ge)i ‘Affordance Analysis’, ‘body storming’,
contextual design, ‘focus group’, ‘iterative desjgffictive user interface workshop method’,
design based on scripts (Scenario Based Design D),S&nalysis/modeling of tasks (task
analysis, task modeling), Wizard of Oz experiment,user focused design (usage-centered
design).

12.1.3 User as the Key Element

As can be seen above, the current trend is fullyged on the user and his needs. The user is the
central and determining factor of the entire infation system. Without respecting the needs of
users, the system basically runs on empty. Thetywdlthe user friendly interface is determined

by:

interactivity — the interface communicates with tlser, informs him of events
10



transparency — the manipulation is simple and yistes reaction is predictable

arrangement — orientation is easy not only in th&al window but throughout the
system

empathy — the interface is “tailored” to the user

standardization — user’s typical and habitual woricedures are retained even with the
regard to standards and habits of the operatioystesis for which the program is
designed

easy understanding - terms used by the interfeeece@mmon, at least for a group of

users, for whom the program is meant

guidance — the interface guides the user througketitire system without having to learn

navigation
protection — from dangerous operations, which naayse the loss of data

help — provision of well arranged manuals and props

11.2INFORMATION ARCHITECTURE

The term information architecture (IA) was coineg Richard Saul Wurman in 1976 at the
Architecture of Information conference. It had takeore than 20 years before IA became
established as a discipline of science.

IA may be defined as the discipline of science fhatises on the layout of the system interface,
the web. But also as art and science of organizatma modeling of information, in a manner
which successfully satisfies the user needs edpeaiacomplex systems. It involves library
systems, content management systems, in which mersessary to properly support the
development of databases and the web, programmitaglonical texts.

Institute of information architecture (details redjag the institute further) defines information
architecture using three general statements (@O7)2

STRUCTURAL DESIGN OFSHARED INFORMATION ENVIRONMENTS.

Art and sciences of organization and descriptiomeb sites, intranet, online communities and
software, with the aim of further search and use.



Emerging special interest group transferring ppats of design and architecture into digital
sphere.

Information architect is then the person, who oigesthe data patterns, transferring them from
complex to easily understood form, builds a strrector a map of information allowing for easy
orientation and the path to knowledge. It is thefgssion of the Zicentury with the task of
solving organizational problems of information uch a way as to make them easily understood
(Makulova, 2005).

11.2.1INITIATIVES ANDORGANIZATION OHA

The Information Institute — 1Al was established?002 as a non-profit organization for experts
and technically able specialists. It provides cogrfees, workshops, seminars etc. It aims to offer
international memberships, which will connect vagdanguages, cultures and perspectives.

11.2.2THE SUPPORTINGPILLARS OFIA

The information architecture is comprised of selvetgpporting “pillars” - organization system,
labeling system and the search system. IA focusesformation rather than on graphic design.

The organization system — information is organiedchieve better management, explanation,
understanding and the last but not the least usgws. is why its foundation should be proper
classification. The aim is the support for navigatisearch a labeling, which will suit the users
of the system, interface, the web site.

The labeling system — a descriptive system sersethe representation of the information. Its
task is the description of information in semargpecific (therefore effective) manner for the
end user or user community.

The Navigation system — are elements, which makeaton of the system, interface, website

easier according to predetermined steps. The typocds are organizational systems, global

navigation systems, local navigation systems, naaplsindexes of the system, interface, website,
the guides or substitute navigation schemes

The search system — belong among the tools thditdte the formulation of user request —
searchable interface, searchable algorithm, largoéthe request with its syntax and semantics,
displayed results of the search etc. (MorvilleQ@0Makulovéa, 2005).
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ACCESSIBILITY

Accessibility (web accessibility) commonly meang ttate, in which the given aspect (web
page, website, system, and user interface) doepasat any obstacles for its users while in use
(Spinar, 2004).

The term accessibility is sometimes wrongly intaraeed in its meaning for availability or

usability. Though these are in common languagersymous, in the HCI field the idea is firstly

the logical accessibility (suitable conditions fmformation processing in one’s mind), as
compared to a physical access (availability), forample an internet connection. The
accessibility of the web is an inseparable parthaf usability of the web. There is no solid
divider between the two, even though it is not d/ialhat every accessible page is as well
immediately usable and vice versa.

11.3.1INITIATIVES IN THEAREA OFWEB ACCESSIBILITY

Obviously the best known initiative is in the aefaweb accessibility is Web Accessibility
Initiative - WAI which functions in the context &¥orld Wide Web consortia. Its activities may
be divided into five basic areas: the developmémtesv technologies, research, instruction and
education, provision of tools, publishing of spézed manuals. Realized in the last mentioned
area have been two issues of guidelines for weesadaility — Guidelines for Web Accessibility
1.0 and 2.0 (Web Accessibility Guidelines - WCAG).

Not any less known association is WebAIM - Web Assilility in Mind, which has provided
solutions to web accessibility since 1999. It inan-profit organization under auspices of the
Centre for Persons with Disabilities at Utah Sthaheiversity. The goal of WebAIM is to
propagate the awareness of web accessibility aalilitg for all groups of disadvantaged users
— the publishing activity, support for informatic@xchange and experiences within online
communities, active participation in research amdhie legislative process, providing services
and development of software tools and instructiemndgos.

11.3.2METHODS ANDLEGISLATIVEGUIDELINES FORWEB ACCESSIBILITY

Some countries wished to solve web accessibilitpufh their legislation. The pioneers had
been the USA. At the beginning of the ninetieshefliast century, a few court cases took place in
the United States, in which the disadvantaged usedsorganization fighting for the rights of
minorities brought suit requesting the equal actessformation. President Clinton at the time
reacted to these conflicts by signing the novelilzed the Rehabilitation Act from 1973, which
brought up the request for enacting regulationtiier website access. That gave rise to Section

508 document. The foundation for this document ibeeh the Regulation for the web access1.0
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(WCAG 1.0). In 1998 the Canadian Government seghen goal by approving the Regulation
of the second degree of priority — in contrast ®8AUwhere Section 508 stems from the first
degree of priority only.

The first European country that has accepted theluBon pertaining to the web accessibly is
Portugal in 1999 (Slatin, 2003). In May 2002 theateleth Kingdom enacted the Code of Practice,
which created the base for the Disability Discriation Act (DDA) law.

It is not always necessary to go far to find théesufor web accessibility. Two very good
methods exist in the Czech Republic, Blind Friendlgb (further as BFW) and the Rules for the
Creation of Accessible Web, which constitute thi@awyto law # 365/2000 Sh. Pertaining to the
information system of the public administration.

BFW describes in detail the rules for accessiblb foe the visually challenged users. The author
of the rules is Radek Pawik of the United Organization of the Blind and Lgg&lind of the
Czech Republic.

In Best Practice — the rules for design of theeasible web, in contrast to BFW, the control
points are quite specifically defined (better setiea), which make their comprehensibility
easier even without a detailed explanation. Thessibility manual contains 37 control points,
which are available in the basic and the expanded &s well with detailed description.

12.3.3 The Disadvantaged User Category

Even though under the “heading” of disadvantageg befound a much disparaged group of
people, a partial categorization is still possitteugh it must be kept in mind that these groups
might overlap. That means that the user underdhiegory may fall into a number of groups,

respectively with a number of disadvantages. Tlagsegories are:

Physically challenged users, (physically, sensibbgnitively) — for example, immobilized or
partly immobilized citizens, visually, hearing grech impaired, and also people with impaired
cognition.

Users with pictorial problems — user using the etgriof hardware and software equipment
(using monochromatic or those without monitor, sjpegynthesizer etc.)

Temporarily disadvantaged users — not only phylsicgiallenged, (for example as results of
accidents, broken bones etc.), also users workinghsuitable work environment (for example
people having a dim or extra brightly lit monitor).
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Spinar (2004), with a little overemphasis terms ribteots of the search tools (web crawlers) as
an independent disadvantaged group of “users”, usecdahey also are blind, their activity
depends on a quality, clear source code.

WEB’' SUSABILITY

Adherence to the most important rules regardingilisaof the system, interface, and web
enhances the clarity and comprehension. Interagtitnthe interface should take place without
the need for complicated thinking.

Available are a few more examples of usability wi@bns:

usability is a degree of easy use, at which thévso€, hardware or any product suits

people who use it

usability is about the product’s effectiveness,doiciivity and the satisfaction of people

who use it

usability marks a group of techniques, which preif@sals in the usability area use to

create usable products

usability may be defined as easy use of the syBtespecific purposes

International 1SO 9241 standard in section 11 d@sfimsability as the utilisation of the
product for the purpose of achieving specific tgsgeffectively, in high degree of

productivity and a measure of satisfaction. In aemmmmon understanding, usability may
be taken as an approach to the product developmdmnth presupposes the direct user
feedback during its manufacturing cycle, with a lgof lowering the expenditures and

fulfilment of the users’ needs (Makulova, 2009).

INITIATIVES IN THEWEB USABILITY

The goal of the most important initiative in thebwgsability field - The Usability Professionals’
Association — UPA — is to be above all an authtivéaorganization regarding usability, user
oriented design and ‘user experience’ (UX). Furtlteils an aim to support research, education
and professional growth, to promote business vatuaser oriented design and at the same level
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to facilitate easy communication of the specialstssharing and exchange of information. For
that reason every year UPA organises a one daydWidsability Day conference, which takes
place always on the same day in more than 43 deardcross the world involving the widest
possible spectrum of the public. In the Czech Rkpubtakes place under the auspices of
Prague’s ACM SIGCHI.

WEB' SUSABILITYMETHODS

Among the most frequent usability methods is ussting, ‘eye-tracking’, the testing of
prototypes still on paper (on paper or in the fafnelectronic presentation). Important is, to find
out and assure the readability of the contentdl aesolution levels, clear aim of the web, text
formatting, information about the purpose of theoywenessage of the information regarding the
organization, company or the institution owning treadministering the given system. Further,
the manner of the content’s creation, navigatiaarch including the graphics, animation,
graphics design and the elements of the interfld. to be missed is the heading of the
windows, URL addresses, welcome and thanks, infoomabout possible technical problems,
news and press releases, informative windows, aadiig pages, advertising, community
support and information gathering about the cliefitse most important information should
always be located in the first half of the screen.

If the majority of the above listed criteria thes®ms, interface, website fulfil, they have,
according to Nielsen (2005) the following four msirk

Easy learn ability and memorization
High productivity of users wile executing and fimisg of their given tasks
Low error rate

Satisfaction.

SUMMARY

With the oncoming of personal computers, many peopalised how important the turning of
attention to human-computer interaction has beetalse insufficiently designed interface
between the person and the computer may lead tcedicpable problems.HCI represents the
mesh of mutually intertwined fields computer gragshicognitive psychology (including the
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human factor), ergonomics, engineering fields aystesns, which are the part of information

science, the operational system not excluded. isl@lso oriented to design, creation and testing
of the accessibility and usability of informatioysgems and their interfaces, so that they would
be the simplest and most intuitive for a specificdefined group of users. The accessibility is
an inseparable part of usability. A solid dividdvieeen them does not exist, however, invalid is,
that every access system, interface or web is irantiy usable and vice versa.

Not to be neglected is that even information aeditre, which designs a suitable layout for the
content of the system, interface, web, and orgaisand modelling of information, must do it
in such a way, so the user needs, especially ipnsystems, are successfully satisfied.
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The Law and the Internet

12.1 INTERNET IN VIEW OF THE LAW

To answer the key question of this chapter — Whatternet from the law’s point of view? - will
not be simple. Internet, as such, does not possessubjectivity, it cannot gain rights, nor can it
make commitments. An infinite number of people, wiave unquestionable influence on its
operation and form (for example ISOC, IAB, etc.gynbe considered its integral part. However,
no directional, fully responsible administrationis#®, which could form anything close to a
statutory body to oversee the internet. Internbyjiausly, is not even a corporeal entity or an
incorporeal good under law or any other estateevdlu the law’s view, it is a complex system,
constructed of many elements. Various subjectsato (ISOC, IAB, operators of individual
networks, states, service providers, users, dtungs (optical fibers, cables, telephone lines,
servers, satellites, routers, etc.) and the rigims, other property valuables (the right of use,
information, databases, trademarks, copyright).et@iough these elements are interconnected,
they do not form one institution, which could bes thubject to laws, and it cannot even be
considered as the subject to law en bloc (as irc#ise of a company may be considered under
commercial laws). Smejkal (2001) suggests viewintgrnet as media, respectively, as various
services provided through the use of this media.sHemits an analogy to the use of the
television or a radio receiver. However, ruling tladio and television are a number of special
regulations that guide their operations and ussglecdommunication law), while in the case of
the internet no singular guideline exists (thougbvying of individual information services
through internet has been gradually regulated dwliy created laws and European directives).
That, of course, does not mean that internet han bging in some legislative vacuum.
Applicable to it are the same general obligatogndards of existing laws, just as they are
applied to any other space or media; however, densig internet’s character their application is
often complicated. Problem causing is the nonexcgteof unified international arrangement,
judicial assessment of the data, which are founthennternet and its trans-territoriality.

Nonexistence of Unified International Arrangement

To a certain degree, the internet is based on thecipal of voluntarism and agreements.
Administrations such as ICCB (Internet ConfiguratiGontrol Board) and later IAB (Internet
Architecture Board) have published recommendatams standards, most often in the form of
RFC (Request for Comments), which are, more or, leskintarily accepted by the internet
parties; however, adherence to them has not bgaflyleenforceable. Whoever agreed to them
risked the loss of compatibility with the rest dktnetwork. Basically, there has never been a
supreme body with administrative powers.



The suspicions towards a hierarchical structur@resue authority and deeply rooted power
mechanisms had stood at the very moment of interoegation. Its primary state was based on
an open cooperative model; anyone could participatthe discussion of the administrators
responsible for further development, whoever hadwiil to do so and had access to internet.
Standards and procedures, on which the given astrators agreed, were simply made publicly
available. If they proved to be workable and suitegl users, they spread out quickly. “It seems
as if we had voted in trial laws, and automaticalncelled them should their usefulness not
prove itself valid in two years” commented Christiduitema (1996, p. 76), one the authors of
these standards.

The effort to keep the organization of the intertrae to the original ideals of cooperation,
consensus and independence, gets into conflicttivtimeeds and expectations of common users
and with the judicial rules of individual statess Xladimir Smejkal (2001, p. 101) states: “This
manner of self organization may function, perhaphlig effectively, during the period of
construction of non-commercial use. As for toddae principals of voluntarism and absolute
consensus prove to be a considerable problem fonalzation and management of further
development and, mainly, for legislative determmratof internet in view of international and
national judicial rules”. Currently, within th@wtext of the judiciary of European partnerships
an extensive harmonization of selected judicialeatp pertaining to internet has been taking
place and an international Agreement regardingnetecriminality (Convention on Cybercrime)
is waiting to take effect; however, a unified im&tional arrangement still does not exist.

Data and their judicial assessment

Aside of computers and other equipment, which paflsi facilitate the function of the internet,
and which may in common language and in the lettdaw be termed things, there are many
objects in the internet sphere not so easily deterdohe under judicial consideration. It pertains
to various programs and data (operational systapydjcations, drivers, web pages, texts, data
files, sound, graphics and others). These obje&sofien structured and composed of other
objects — a web page may contain text files, sgrigund and graphic files, a program may use
data files of many kinds in order to function, agnam or other data may be sent out by email
etc. According to circumstances, the law considers thesgructural objects as singularities,

or single entities.Programs and data files may be inscribed in vanoedia (computer memory
bank, hard discs, floppy discs, CD-ROMs, tapes),ete, may be found in a transfer state in
between individual servers (as a sequence on ohaivibinary units). On their own, such data
are of immaterial character, independent of the maarof their storage that may change
according to various needs. Their legal determamatmay vary under individual judicial
branches, and often depends on their sensory geEnedpnction and form (a computer program
may under certain circumstances be a subject dhancegime, for example web page or email).
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The civic code (law # 40/1964 Sb., in the lettetthed latter regulations, further QD) in itself
does not define things, by enlarge, the civic jisgicdoctrine considers things as material items
(res corporales), providing they are physically aggable and useful, in other words, if they
provide service. These prepositions are cumulafirem a civil point of view, the physical
supports of data, not the data itself, are ternmiuys. Although, 8 118 odst. 1 Qb allows
considering these items to béher property assets.Those, then, may be the subjects of civil
case relation, if their character does allow forlit theory, there is another teftem composite,
which means an immaterial property value, embodiethaterial substrata. As such, the theory
terms these items to be the result of human ciigatithat is, author’'s work, innovations etc.
Most internet data falls under this definition; tiieages of this definition are clear; however, for
example, when transmission of packs is the subjia, definition is not clear (wireless
transmission of data lack the material substrata).

The commercial code (law # 513/1991 Sb., in thededf latter regulations) in § 6 sectionl,
details the term property as things, such as clamasother rights, and other values measured by
money. From the commercial code point of view, itliernet data may be consideinathngible

property .

The copyright law (law# 121/2000 Sb., in the letiklatter regulations, further as AutZ) directly
lists in 8 2 section 1, that the subject to copyrigre literary works, and other art or, scientific
works, which are the sole result of their authar®ativity and, are expressed in any sensory
form, including electronic form, permanently or temporarily, regardless of its teats,
intention, or relevance. The legislators have tyeander the authorship protection included
most of the objects that appear on the intern2tAgtZ emphasizes that as computer program is
an author’s work, if it is original, and in the senthat it is the work of its author’s intellectual
creativity. A database is then considered to bellaation of works, which in certain way are the
content of the selection or the arrangement ofaighntellectually created property. Despite of
the clear definitions, it is not always obvious,aiid what type of protection certain internet
objects require (for example domain titles, somecs web pages, etc.).

In view of the criminal law, the situation is sonmt&at different. The obligatory sign of a criminal
act is its object. The theory considers crimingkots to be theocial relations, interests and
values protected by the criminal law. By enlarge, for the criminal law the outward fooh
internet data is not the deciding factor, it is thaet that they may be manipulated with (deletion
from the memory, unauthorized changes, falsificatienauthorized use, distribution or
publication, etc.), which constitutes the breach tfe above mentioned protected interests
(relation, value). Still, in certain cases, thenaracteristics may be important for assessment of
the criminal act and its underlying intentions. example, the criminal act as per § 184 TrZ
(slander) deals with a qualified fact accordingséxtion 2, should the deed be done through
press, film, radio, television, publicly accessibamputer network, or in other similarly active
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manner. In such case, the law establishes a hgheshment rate then in the case of a common
criminal deed of slander.

Domain titles fall under a specific regime, since their legaliniébns are not explicit (for
details see Pelikanovagrmak, 2000)

The domain titles fall under very specific regimdiose legal definition is not unequivodébr
more see Pelikanovagermak, 2000)

Trans-territoriality of the internet

Global network encompasses the territories of tlagority of most states of the world. It
connects not only various judicial regulations, tatious judicial systems as well (continental
model, Common Law, Islamic law, etc.). The intei@cbf many judicial regimes, and problems
connected with it, are nothing new to judicial scie. In the international trade, especially in
complicated financial transactions, various legaimes interact, practically, every second. Of
course, finding substantial differences - inteioadi trade is very old, its functional mechanisms
have gone through a long evolution and, comparethterynet it is an area quite closed and
unified. While surfing the internet, it is possipl@ith one cursor click, to transit to a server
physically located on the territory of another stathich has a different legal system, while the
user may not even be aware of where he or sheispbssible to copy data quickly from one
server to another, and either one of them may bgested diametrically to a different legal
regime. While in one state the data may be fredtriduted, in another, simply viewing these
may constitute a criminal act.

There are many types of relations containing agrmational element, in which the internet plays
a part. It may be an issue of contracts closed tiverinternet, accesses to foreign servers,
criminal acts committed through internet on theritety of other states, submissions and
requests sent through internet to foreign autlesitpublication or distribution of copyrighted
material in states with different set of rules melyag intellectual property etc. In view of current
possibilities and the use of the internet the simalccount is a crosscut of most judicial branches.
At the same time, every one of them has its ownoSetles and standards, which guide the
relations containing international elements.

CLAIMS AND LAW AUTHORITY OVER THEINTERNET
If the law is considered a normative system, theesy to regulate human behavior; and since
adherence to it is enforced by the state, it isr&sd to ask, which law, of which concrete state i
applied to individual cases of internet behavidn judicial science, this issue is termed the
guestion of the governing law and the jurisdiction As listed above, the interaction of
individual subjects to law in the internet sphefrG provision of information service to
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committing criminal acts) often includes internatib elements. In such cases, it is important to
determine which rule of law is applicable (the es&f law authority), and which legal court is
appropriate to decide the dispute in the given d#se issue of jurisdiction). Every judicial
branch (criminal law, administrative law, civil awmdmmercial law) carries different standards,
which define the issues of law authority and gidson. The following text will briefly
demonstrate the applicable regulations in the CRepublic regarding the issues of criminal
and civil jurisdiction.

Criminal acts

The local application of criminal laws of the Cze&Rkpublic is defined by 88 4 — 11 of law #
40/2009 Sb., of the criminal code (TrZ). In theat&n of the criminal code and the internet, it is
impertinent to examine mainly thpeinciples of territoriality.

Per§8 4 TrZ, according to the law of the Czech Repub$cassess the criminality of the act,
which had been committed in the territory of thee€@z Republic,

has the perpetratacted in full or in part, even if the breach of, or theeat to the interests
protected by the criminal law, took place, or irtted to take place wholly or in part abroad or,

has the perpetrator’s act broken, or threatenethteeests protected by criminal law, or has it in
part of suctconsequencempacted such, even though the act has been ctednaibroad.

The first statute obviously impacts all cases, whige perpetrator of the crime connects to
internet from a computer located in the territorf the Czech Republic (for example

unauthorized breaches into foreign computer systamsil extortion, sexual harassment in
social networks etc.). For application of this tason it is not important where the impact of the
criminal act took effect.

The second statute affects the breach or a thodhetinterest protected by the criminal law, if
such a consequence impacted in the territory of Glzech Republic. Understood as the
consequence, is the threat to the values whiclp@tected by the criminal law. In question is
the different situation, as compared to the previquestion, for example a computer breach
located in the republic’s territory, extortion oénsons in the Czech Republic, etc., independent
of the physical location of the computer used toeot such a deed. Further, this regulation
covers a situation, in which the perpetrator imparformation to a computer physically present
in the Czech Republic, and its publication or disition is punishable under the Czech judiciary,
even though this act had taken place in the teyrivd another state. As per some opinions, it is
enough to place such information onto the serveatkx in the territory of any state, should it be
accessible from the Czech Republic and, shoulduse a negative impact in the Czech Republic
(see Smejkal 2001).
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8 5 TrZ widens the law application even to acts wutted outside of the republic’s territory, on
board of a ship, aircraft, which have been registan the Czech Republic. The place of the
commitment of such act is then judged as per 84 T

As per 8 6 TrZ, theorincipal of personality, according to the law of the Czech Republic, is
judged even if the punish-ability of the act thatllbeen committed by a Czech citizen or by a
stateless person, who has on its territory a psrangor permanent residency.

As per 8 7 TrZ according to th@inciple of universality contains an enumerative account of
acts whose punish-ability is assessed accorditigetétaw of the Czech Republic, even when the
act had been committed abroad by a Czech citizenstateless person who has the permanent
residence permission in the Czech Republic. Thesebasically criminal acts, which the
international community considers to be so dangetbat it strives through a set of international
agreements to pursuit them in all judicial regolasi (for example 8 311 terroristic attack
damaging the integrity of the information system).

Civil jurisdiction

In case of civil relation between the subjects,itben agreement closed over the internet by
citizens of two states, the judicial questions (tmenpetence of court, which will decide the
possible case) and the deciding law (law which ditlect the possible court) will be answered
by the international privacy law. It is necessanya concrete case, to assure that this relation is
regulated by some direct international standardchvinegates the contradictory internal state
standard. If it cannot be done, it is necessagréceed according to the contradictory standard,
in the Czech Republic according to law # 97/1963, $&garding the international privacy
procedural law (ZMPS), and thus determine the w@guy code of the state to be used.
Regarding the obligations stemming from agreemehts first applied is the legal regulation,
which the participants have elected to use (it may be the legal regulation of their own
citizenship states). If it is not done, then theliigatory relation will be directed by a legal
regulation, the use of which answers a wise resoludf their given relation. ZMPS contains the
listing of certain agreements and defines the mpemte of each, on which depends the
determination of the deciding law. Considering tatinually rising popularity of e-trade, it is
necessary to mention at least the purchase, anddhecontract, which are commonly regulated
by the code of the place of residence, either efdéller or the work provider at the time of
contract signing.
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However, in the law context of the European pasihigr, the harmonization of judiciary
regulations has been done, firstly by the formndéiinational agreements and later by directives
from the Advisory Committee, (ES) # 44/200, pertagnto appropriateness and acceptance of
execution of court decisions regarding civil andhoeercial issues.

As per the article 5 of this directive, if the sedtj of contention stems from an agreement, any
person having a permanent residence in the tegrrdbrany member state, may be brought to
court in any other statat the court of the place, in which the obligationin question had
been or, was supposed to have been fulfillednlesspreviously agreed otherwise, the place of
fulfillment of the obligation is the place of sumeal delivery of such; in the case of sale of
merchandise instead of in the territory of the mensgtateywhere, according to the agreement

it is to be delivered to(for example sale over the internet), in case oWjling service in the
territory of the member statehere according to the agreement the service had &e or were
supposed to have been renderegdor example at webhosting).

A person whose permanent residence is in thedgyrrdaf any member state, may be charged in
any other member state in matters pertaining tawfull acts at the court of the plagéhere the
damaging event happened, or a potentially damagingct could have happened.

In view of the internet legal relations, the keymmf the above article is the fact that an entity
(physical or legal), who has a permanent residéisaegistered) in the territory of any member
state, may be in many widely defined cases chamgelde member state of the opposing side,
which markedly reduces the expenditures and adtratige and bureaucratic problems
connected to eventual satisfaction of the law. Bbheve listed directives thus significantly
simplify the legal internet transactions betweeivgie subjects of individual EU states, and
improve the enforcement of the law. Still, the indual legal internet relations create doubts in
regard to some of the above mentioned criteriaardigg their application (for details see
Pol ak, 2007).

Further, in agreement with the customs of the nagonal privacy law, the described directive
ES regulates the possibility to determine the cdaemee of the courts through the agreement by
the participants. The important regulation, in viefathe internet legal relations, is paragraph 2,
according to whictlall electronically created messages are consideréaly equal to those in
written form, which facilitates a permanent record of the agregme

12.3 THE AUTHORSHIP OFWORK



The protection of authors’ rights falls under a &idategory of the protection of the Intellectual
Property rights, under which also, aside of théhauitrights, belong even the industrial rights
(for example technical prototypes, and patents).

The law # 121/2000 Sb., the copyright law, in thiéelr of latter regulations (further as AutZ) in
8 2 defines the author’s work as a literary world athers, such as artwork and scientific work,
which is theunique result of the creative activity of its autho and, which isexpressed in any
objectively sensory form(spoken aloud, written, drawn, modelled, demotetras pantomime,
etc.), regardless of its extent, purpose or meaning

Authors’ works are mainly

verbal work expressed as speech (a speech), én {(atbook, poem, an article),
musical work, drama work, and musical drama woek|éb),

photography work and work expressed by procedunédasito photography,
audiovisual work, such as cinematography,

art work, a painting, graphical work and a sculetur

cartographic work (a map),

computer program,

or adatabase which is the intellectual creation of its authorthe sense of themanner of
selectingandrating of data.

The above account is only of a demonstrative clarand does not in any case limit the idea of
authors’ work. On the contrary, the author's waknot only the theme of the work itself, daily
news or another data as is, an idea, procedunggiple, method, discovery, scientific theory,
mathematical formula, statistical graph and a sinmobject as its own.

Aside of the author’s rights, the copyright law f@as the rights of production artists (actors,
singers, musicians, dancers, conductors, choirargsinovie directors, artists), who through
their own endeavor create new interpretations ahasting author’s work.

According to § 3 AutZ the protection does not apfdyan official work, which is a legal
regulation, a decision, measures of a common ctara public document, publicly accessible
register and a collection of its documents, suclrasfficial proposal, or proposal for official
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work and other preparatory documentation, includamg official translation of such work,
parliamentary and senate publications, civic meahtobiooks, (civic chronicles), the state
symbol, and the symbol of a territorial unit's selfe, and other such works which warrant the
exclusion from the protection; creations of tramhfl folk culture, if the true author’s name is
not commonly known and if the work is not anonymawrs is under a pseudonym; using such
work is, however, only possible without demeanisgvalue.

According to 8§ 27 AutZ the property rights for aatteor's work lastduring the life of the
author and then for 70 years after his deathlf the work is a creation of co-authors, the péri

is counted till 70 years after the death of theaathor. The works for which the property
protection limit has expirethay be freely used further by anyoneHowever, after the author’s
death, no one can assume the authorship of the, woekwork may not be used to demean its
value and if it is common, the author must be tistenless the works is anonymous.

12.4 ACCESSIBILITY OF WORK OVER THE INTERNET

The right to use the work (§ 12 AutZ)

The author has an unlimited right to use or allowther to use the work (to license). Such a
contract, however, does not negate the authorlt tig use the work; the author’'s must only
agree to the usage of the work by those he or gheaed to do so. Other persons may use the
work only if the author's agreement or the copyright lawallows them to use it AutZ
specifies two manners farsing the work, which are relevant especially in viewirdbrmation
technologies regarding the multiplication and stgithe work with the public.

Multiplication of the work is understood by § 13 AutZ as the creation of any copies of the
work: temporary or permanent, direct or indiredtthee entire work or in part, in any form or
using any means. The form of the copy may mainlpieted, photographic, audio, image, a
building of an architectural work or any other #rdimensional copy or aslectronic form,
including theanalogueor digital expression.

Public Sharing of the work considers 8§ 18 AutZ as making the work accessibimmaterial

form, as a recording or live, through wire or wared connection. Public sharing of the work is
EE



also making the work accessible to public in suchamner that anyone may have access to it at
a place, time according to their own volition, mgithrough acomputer or similar network .

The conclusion of the above is that making the wackessible through the internet (using
copyrighted text or pictures in their web pageskim@ available musical file or movie
recordings accessible on their servers, etc.) msidered by the copyright law as sharing the
work publicly, therefore the use of the work, whickeds author’'s permissionor a specific
authorization given by the copyright law.

It is still possible to use other person’s workgcartain cases, without the express permission by
the author. In &imited and justified extent, which corresponds with the monitored purpose, the
copyrighted work may be used according to § 31 A(g@ calledcitation), in this case the
excerpts from the copyrighted work in one’s own kgyrexcerpts from works or in case of
minute works the entire work for theurpose of a critique or a reviewregarding the same
work, scientific or specialized work under that dition that such use corresponds to honest
customs, foteaching purposedo illustrate a theme or facientific research whose purpose is
the achievement of economic benefit.

As is clear from the account above, it deals whih isage oéxcerptsfrom copyrighted works;
only for the teaching, or, for scientific reseatibentire work may be used.

It is especially important in such cases to caathe above stated condition of the usage in a
limited and justified extent, for example in the lwdrame of a closed information, accessible
only by the course participants and this accetises limited by the length of the course. In all
listed cases is, however, necessary to stateaif ppssible, th@ame of the author, title of the
work andits source

12.5 DOWNLOADING OF WORKS FROM THE INTERNET

While downloading any data from the internet a cplgeing made (the original remains on the
server). As said above, AutZ considers even artreldic form of work as protected work, (8 2
sect. 1 AutZ) and so the download to be an eleroopy. Downloading works from the
internet is then necessary to consider thaittiplications in the letter of AutZ (ermak, 2003,

p. 47). That is the usage of the work as per AfdZwhich the express permission by the author
(unless it is a citation, as listed above), howeyertZ defines the institute ion dfee usage,
which does limit the copyright significantly.



According to § 30 AutZ the above listed “usage loé tvork” is not, according to the law,
considered the usage for personal needof a physical entity with théntent to gain an
economic benefit So the copyright law is not breached by someohe @veates a copy of the
work for their personal need (for example a reamgdif a live concert) a copy (for example, a
reproduction of a musical CD) or the likeness @rample, a reproduction of a painting).



The above stated does not, of course, pertain to

usage ofcomputer programs and electronidatabasesfor personal needs and creating their
copies for personal need

getting a recording of an audiovisual work

The computer program (for example a computer garaeihot be installed by the user on more
computers than allowed by the license agreememtcoy the contents of a physical support
(CD/DVD) on which the program is stored. It is aslwunlawful to get a recording of an
audiovisual work performed from a recording, foraeple recording the movie shown in a
movie theatre, even though the recording mightdreedor personal use only.

According to some opinions (for exampleermak, 2003), downloading works from the
interment, unless it is a computer program or alakege, and if it is expressly for personal use, is
allowed, regardless of the permission, if the wdrge been displayed on the internet legally or
not. Other opinions, of course discourse with thew. Notwithstanding, any distribution of
recordings, copies and likenesses obtained imtlisner constitutes the breach of the copyright
laws.

12.6 F2P TECHNOLOGY

sharing of files in the frame work of exchange raks type Peer (p2p) is more and more
popular, and in many regions this type of use ofkswan the context of the internet basically
pushed out the typical, centralized access to wérlesmak, 2003, p. 91). In its core it is a
distribution form of sharing of data, during whietaery station (for example the computer of the
end user) serves the role of the receiver andeatdime time the provider of the data. As is stated
above, from the point of view of the Czech Republicopyright law, distribution of data
protected under AutZ as author's works (for exanfphas, computer programs, music files),
allowing public access of these workssing p2p according to § 18 AutZ. It is then theetiof
the work for which the author’s permission is neegg; without this permission (and if it is not
the use of a citation as stated above) such useaking the copyright law. Nothing can change
the reality that the p2p connects to the networly éor the purpose of downloading the works
for personal use; if during the download of the kgothe user also provides the work to other
users, even though for a limited time and only aégtain part, it constitutes breaking of the
copyright law. The exception to the rule are the p2tworks, which allow the data downloads
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without providing it further to other users; a danimodel, though, to a certain extent negates the
very core of the p2p technology.

12.7 THEPROTECTION OFAUTHOR SRIGHTS

Should the author’s right be broken, the damagety paay, according to the type of damage,
claim the compensation for his or her losses tHmowiyvic, administrative or criminal
proceedings. Within the framework of a civic litigen the wronged author may turn to a civic
court and claim the ban on the breach of the cghyand ask for a financial compensation. The
rights of the author are accounted for in § 40 AasZ

the right to compensation for damages, includirgpiofit lost and

the right to surrender of the improper enrichmeahg

Within the framework of thadministrative law according to the author’s rights law, the person
wronged may claim the redress at the municipalceffiwhich will investigate the case and
eventually will fine the person who breached thehaus right, respectively impose the

obligation to compensate the author for damagesethuAccording to 8 105 and AutZ the

physical person commits a misdemeanor by

using without authorization author’s work, art puotion, audio or audiovisual recording, radio
or television broadcast, or database, or

without authorization breaches the author’s righé imanner stated in 8§ 43 sect. 1(in other words
circumvents effective technical means for protectad rights) or sect.2 (holds, distributes or
promotes faculties serving to circumvent the effectechnical protection means) or in § 44
sect. 1 (removes or changes any electronic infoomaiertaining to the administration of the
work’s rights, or in such adjusted work distribytes

For a misdemeanor according to 8 105a a fine dbupe amount CZK 150 000, resp. 100 000
may be levied.

In case of a serious systematic breach of the dathight thecriminal law enters the play. The
police in that case will investigate and pursue ghgoetrator and in court he or she will face a



state prosecutor; the author in criminal proceeslisignds in the position of the wronged party
with the right to full compensation for damagesfexgd. The criminal law pursues only the
serious breaches of the author’s rights; accordinghe common regulations of the criminal
code, the perpetrator may be sentenced and punistigdh cases of societal damages, in which
assigning of the responsibility according to otlew regulations is not satisfactory ( such as
according to author’s rights law in civic proceegih Criminal acts against industrial rights and
against author’s rights right are determined inldve #40/2009 Sb., the criminal code, in valid
wording (TrZ).

According to 8 270 TrZ sect. 1he who unlawfully dckes not minimally into the protected by
law rights covering the author’'s work, art prodantiaudio or audiovisual recording, radio or
television broadcast or a database will be punislyeidhprisonment for up to two years, banning
of his activities or by forfeiture of a thing ortate value.

The perpetrator will be punished by six month e fyear imprisonment, financial punishment
or forfeiture of a thing or other estate value

if the deed stated in section 1 demonstrates nwrkgsiness activity or other enterprise

if he, through such an act gains for him or othersubstantial benefit or causes to another
considerable damage (CZK 500.000 or more), or

he commits such a deed in a substantial extent.
The perpetrator will be punished by three to eyg#r imprisonment,

If he gains by the deed stated in section 1 for twirathers the benefit of a large extent or causes
to another considerable damage (CZK 5.000.000 oe)ay

he commits such a deed in a substantial extent.
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13 Information Security

With the information-lisation of the society neweas appear, in which a staggering amount of
finances and power concentrates. Just like evemagwlse these two subjects draw many people,
who want to acquire gains and do not hesitate éosesi legal or illegal means to attain it. That
is one of the fundamental reasons, why many typesaurity incidents tied to ICT agglomerate
qualitatively and quantitatively.

Information specialists represent somewhat of ddgaribetween users and inform-arians, they
help the public to access the internet and a gdaitteon focuses on information education, the
process leading to information literacy. That hazkrb defined in 1989 by the Presidential
Committee on Information Literacy:Tp be information literate, a person must be alde t
recognize when information is needed and have biigyato locate, evaluate, and use effectively
the needed informatidrjLi, Lester 2009]. This definition of informatiohteracy is only one of
many; perhaps everyone involved in this subjecingsfit according to their needs, and usually
draws from the stated definition. Information dgey commonly represents a complete
knowledge and ability to work with information arnide technologies that support it [Lloyd,
2010]. In that sense, it is vital for informatiopesialists to know well all the issues of
information security and in case of a problem dnle #o provide professional help to the user. It
is logical that during times of trouble the usemgito the people presenting themselves as
experts, seeking help for his or her problem, nodvking the specific nature of the service
needed, however, expecting an expert one. The uskersot ask for repairs that they are able to
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do themselves, if they end up not satisfied with work done; they lose trust in the service
personnel and the institution that employs them.

Many models have been designed in order to achavdéeast a semblance of unified
understanding of information literacy, which deBrtee themes that fall into this category. There
are many categories in this field, and new one® lmen springing up all the time. One of the
oldest and most appreciated is Big6, Fluency witbrimation Technologyinformation Literacy
Competency Standards for Higher Educatialh include the information security already, the
newer models usually draw from them and emphagiie garticular issue more and more,
referring exactly to the broadness of the secisyes mentioned at the onset of this chapter.

Even the political organizations have started tg p#tention to the subject of information
security. EU strategic documents and to them rélataterials in the Czech Republic reflects
this trend; the interest in information securityultb have been found locally as early as the
nineties of the 20 century. The strategic documents have been fotlobe the legislatives,
which currently pursue many incidents connectelft, even though the legislative is not even
close in step with the latest developments in idile.f

Attempting to assess the main spheres that repgatppear in the above mentioned documents,
it may be possible to formulate three cornerstategories:

Lawful and ethical use of information sources, ilthg the responsibility for one’s own actions
in the information environment,

judicial thinking and evaluation of information asdurces critical thinking and evaluation of
information and sources,

securing the information and the data.

The areas in question are extensive, in which ntamgrete new themes may be identified, but
which cannot be strictly separated. Because tis¢ tivo spheres have been at least partially
examined in previous chapters, we will, furtherjmhafocus on the area of data and information
security.

13.1 DATA SECURITY
Focusing on the third of the above listed categayuires distinguishing between the two
subjects, the information security and data secufiie reason is the receiver of information; the
rest is data, which may be worked with using techalnequipment only.



The data security is, in that sense, given by tb#ware and hardware security. The
enlightenment in the area of information securigppening over the last few tens of years,
reached success it the sense that most of the ne@randerstand the importance of backing up
their files. Which is, basically, the questionav€hiving of the data, which has been mentioned,
the correct settings of the equipment, hardwardtwace of all kinds, starting with the
operational system, down to the firewall, and a#l weing the security protective tools. It is
necessary to pay close attention to all parts efptotection systems. Even if the computer is
protected by the best quality antivirus system, thet data is not backed up, it might still be
overwhelmed by, for example, a sudden wave of ledtac

The data security is an area of a never endirg figtween the attackers and the developers of
the security solutions, and that actually maketitee field moving forward quite fast. For that
reason it is not important to go into the depttihaf issue by pointing out a few basic common
rules, which all users of ICT and information sjdists should be aware of.

To keep data secure, it is essential to use sgaypplications. Average user should be using
antivirus, antirootkit, antispyware, firewall, asggam, in case of need even the parental controls.
In a company setting, it is best to add other ms&wphisticated tools, of course they are
somewhat costlier, which is given by the scoperofqztion they offer. At this point it may be
prudent to bring up that, safety applications aseanmust for computers only, they have become
just as necessary for Smartphones and other egnipme

Even though many security applications are provitded of charge, making them quite easy to
obtain, many users are not aware of their true mapoe. According to the survey by Steganos
Security Companyin USA and Great Britain 13% of people questiogednot use antivirus
system and 9% is not sure if they do; firewall @ nsed by 13% as well, and 21% are unsure if
they do use it. 52 surveyed people did not knowtwsiistem they used to protect their privacy at
all. It is safe to assume that current situatiorthe Czech Republic is not much better. That
underlines that it is prudent to raise the awargeésomputer and data security.

For the security tools to work properly, the wagythare supposed to, their settings are the key.
The key role in this is played by the password,clvtserves to identify the users once they enter
the electronic space. There are many recommendgb@rtaining to the proper and the best way
of setting the password, but at times, the passwsedhas to be forcefully demanded. The basic
rule is to make the password complicated enought sannot be guessed (it may be a word

containing a numeral), the same password shouldbeatsed for more than one application

(passwords in some applications or services ackedaeasier than in others, as in case of social
engineering, see below); and, the password shoenernbe recorded anywhere at all, neither



should it be disclosed to anyone; the last butthetleast, it should contain a minimum of 8
digital marks, etc.

Aside of all that, all software equipment should regularly activated, the best is automatic

update, so it is not vulnerable to any loopholetha system — that is the essence of above
mentioned contest between the “bad guys” and thedguys” of this field, again, as mentioned

above.

13.2INFORMATION SECURITY
Returning to the above defined separation of dathiaformation, once we deal with the data
security the situations involve the sharing of infation through technical equipment. The threat
to information happens through human action, bex#uws person is (often by rights) marked as
the weakest link of security.

13.2.1 SOCIAL ENGINEERING

Due to ever more sophisticated and widely spreatinieal protection of electronic traffic,
which is the focus of the above paragraphs, thackdts now attempt by manipulative
psychology to coax the user to unwittingly discldsethem the information they want. This
practice is the core of many types of attacks, satphishing, hoax or grooming, aimed at
information. Many harmful threats are connectechw@€T, malware, among others; attackers
use these tactics to enhance their chances of sjdeewever that is not the main element of
their action. The above mentioned manipulationnighie overall context considered as social
engineering. In reality it is fraud, whose goaldsconvince the user to take action that will harm
him. Many methods are used to create an impachenargets’ psychology, characteristic of
people are used to that end, such as, curiosityudent in the attachment is a secret, unless it is
for you, do not open), fear for finances (thank youpurchasing our services, within 3 days we
will withdraw CZK 15 000 from your account, if yalid not place the order you may cancel it
by entering a code and your account number withih@urs after receiving this email), common
fear (if you do not want me to tell your girlfrierabout our relationship, pay up), compassion
(help a dying boy, send just CZK 5 and send timaik to all your friends), etc.

Technical means will not prevent these types oéatw, despite the existence of anti-phishing
tools; the best protection is the common sensetlaogbugh verification of the source of the
message. The knowledge of socio-technical methmetsguse it leads the user to more frequent
and deeper thinking and verification, a better amwass of the warning signs, say, the time limits
suggested (they limit the chances for verificationgrease stress, which impact reasoning),
inability of verification (often the attacker pratis to be someone else, and any verification
attempt would give him away). The false identityetending to be trustworthy, requires the
attacker to be familiar with the identity he usesha shield).



13.2.2 DIGITAL TRACKS

Much information found on the internet may be canee to a specific person, information,
which have been knowingly placed there, perhapshkeypeople themselves, it has been left
behind without their knowledge as a left over frtbrair activity in cyberspace. Such information
is called the digital trace, and it may be usedn@used for many purposes. It may perhaps be
used for direct advertising, personal service, rdunnvestigation of legislative breaches in
electronic space and, many other instances. Atstirttes use may stand on the borderline of
misuse, when the given address is used to senaddeattisements, or when the user entering his
address is informed about such intention, or, ihioreign language or the small print that is
hardly ever read by anyone. Other times, misuse lmayue to its term, when cyber bullying or
cyber stalking is encountered. That situation gomit the fact that misuse of information on the
internet may take on an illegal form. It may onb/donsidered as unethical by some; however, it
is not so straight forward, as the chapter InforomaEthics closer demonstrates.

The theme of the digital tracks closely relatethtoperception of privacy by our current society.
On one hand, people feel wronged, when monitorinth® society by state officials and their
powers in the area of access to personal informasiaeliberated. On the other hand, it is not
so rare that users disclose carelessly everythngtahemselves in the blank spaces of registry
forms for social assistance. So far, most peopleatacare, how misuse prone the information
about them on the internet is, where practicallyome may accesses it.

As mentioned already, the digital tracks do noblag only the information provided to users.
Many applications and services are set up to codertain information data without the users’
outward participation, at the same time informatiorguestion is quite varied, for example the
IP address gives out the operation version of flsesn or other accessories, time spent at a
certain web page, the previous page displayedgtines searched for, etc. For this reason, aside
of others, when it comes to privacy the Google Canys behavior is closely monitored. As
mentioned in previous chapters, this company offensimber of products, used by many users.
At the same time their interconnection has beemggglace under one profile, even a tie in with
the “friendly” services and tools, and all thatlme name of the access simplification. Of course,
for the price, that Google Company knows about theérs truly a lot, and it is never certain that
the societal politics will change, or the privaaptection conditions might change as well, as
had happened at other firms in the past.

Of course, it is easy to argument against a sugddstreat, that current information will lose
value once everything is known about everyone. &erhthen, we could all extort each other,
which would be senseless. However, all that is tne¢. Contra-arguments are many; let's
mention only one common one: Is it good to givepupacy only because everyone does it? A
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similar sentiment, even though aimed sharper ag#iesviews of those people, who view the
supervision of the users by the state positivelgrasentative and as well as repressive means, is
carried by a known Benjamin Franklin’s citatiohpse who would give up Essential Liberty
to purchase a little Temporary Safety, deservénaeitiberty nor Safety*.
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