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Annotace

Utelem této bakalaiské prace je pieklad esky psaného technického textu do
jazyka anglického a analyza rozdild mezi obéma jazyky, jez se vyskytuji v prekladu.
Prace je rozdé¢lena do tii hlavnich ¢asti: teoreticky tvod, preklad technického textu a
analyza prekladu. Teoreticky ivod se zabyva typy piekladu, charakteristikou odbornych
textll a jejich prekladem. Pielozeny text je z oblasti "pocitaCovych siti". V zavérecné
casti jsou na prikladech z prelozeného textu analyzovany jazykové jevy a

charakteristické rysy anglického a ¢eského jazyka.
Klic¢ova slova

Terminologie, ekvivalence, slova ciziho pivodu, zkratka, podstatné jméno,

sloveso, technicky text

Abstract

The purpose of the bachelor thesis is to translate a technical text from Czech into
English and analyze the differences between both languages in translation. The work
presented is divided into three main parts: theoretical introduction, translation of the
technical text and translation analysis. The theoretical introduction deals with the types
of translation and characteristic features of the technical texts and their translation. The
translated text deals with computer networks. In the last part, the language phenomena
and characteristic features of the English and Czech languages are analyzed on the

examples of the translated technical text.
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1. Theoretical introduction

During the process of globalization, the English language has acquired the highest
priority and even prospects not only in the list of the world languages, but also in the
languages which enhance the process of globalization. A person who wants to discover
the world and have an access to the Internet resources and various literatures has to
know at least one of such languages. The knowledge of the English language not only

expands a person’s mind, but also provides good prospects for future.
English is globally popular due to:

e Political and economic influence of English speaking countries
e Geographical expansion of English

e Relatively simple grammar compared to other languages

English is very popular in modern science and professional-scientific communities.
The knowledge of English, even at the passive level, provides an access to many
scientific information sources and research works form all around the world. In the
contemporary state of the media age, with the appearance of new spheres of science and
scientific discoveries, the popularity of English can be associated with information
technology, which comprises the fields like computer networking, programming and
system administration. Since the language of science is based on terminology, the
majority of terms related to the above-mentioned fields are used in English. For
example, in case of information technology they are: names of network protocols,
network devices, computer architecture, even the codes in popular programming

languages are written in English.

The next good reason for English popularity is a successful economic and
geopolitical position. The majority of countries which aim for prosperity and stability
choose European and English speaking countries as a good example of developed and
civilized countries. For achieving economic progress, it is necessary to integrate into
civilized society and accept all its cultural features and views. The important tool for
this is the English language. The English language is necessary for cultural connections
not only with English speaking countries, but also with other developed countries,

therefore globally, the English deserves the title of “the global language”.

Regarding the connection between language and politics, it is possible to fully

10



realize the success of English. It is indicated by Table 1, which shows the preferences of

pupils on foreign languages in the countries of former socialist block, where the Russian

language was a popular foreign language.

English French German
Bulgaria 145.5 67.4 59.8
Czech Republic 113.8 15.4 88.5
Hungary 107.0 20.0 83.0
Poland 421.0 118.0 334.0
Slovakia 59.0 7.0 47.0

Table 1:Number of pupils (in thousands) learning English, French, German in five
central European countries, school year 1994-95 (Maurais & Morris, 2003:97)

We can state with certainty that the English language has become a particular field,

and one of the human activities dealing with foreign languages is the translation.

According to Barkhudarov (1975: 11) “Translation is a process of transformation
of a speech product of one language into another language, while keeping its permanent
content, which is the meaning”. For keeping the semantic content of any text, it is
necessary to take into consideration all the particularities related to the style and genre

of the source text.

Kuzenko (2008: 9) describes two main types of translation according to genre-
stylistic classification , which means the classification by the nature or type of the

source text:

e  “Literary translation — the main purpose of this type of translation is to create the target text that
makes an aesthetic and artistic impact on the reader

e Informative translation — the translation of texts related to specific fields the main purpose of
which is to provide the reader with some information. According to the functional style of the
source text, there are the sub-types of the informative translation, such as general interest

translation, scientific and technical translation and legal translation, etc. “
Kuzenko (2008: 9)

Barkhudarov (1975: 46-47) denotes the second type of translation - psycho-

linguistic translation, which takes into consideration the manner of activity of the
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translator during the process of translation, especially the way of how the source text
was perceived and how the target text was created:

e  “Oral translation — the type of translation performed in the oral form, which means that the
translator can once receive a speech text and translate it without correction, analysis and
rethinking. According to the time criteria the oral translation is classified into:

o Consecutive translation — the oral translation performed after the source text was
delivered by speaker or during the speaker’s pause

o Synchronous translation — the oral translation performed simultaneously with the
delivery of the source text

e  Written translation — the type of translation in which the source text is translated into the target
text in written form. During the written translation the translator has many opportunities to look

at the source text

Barkhudarov (1975: 46-47)

According to the orientation criteria the oral tranlsation is classified as (Bazylev et
al. 2010: 212):

e  “One-directional translation — the oral translation performed in one direction, from one
language into another (can be performed in written form)
e Bidirectional translation — the oral consecutive translation performed from one

language to another and vice versa during talks, discussions and so on.
Bazylev et al. (2010: 212)

Classification according to the person’s participation in translation process:

e Machine translation

e Traditional translation

If we focus on the particularities of technical translations, we can see that the
technical translation generally uses the informative style. The technical translation is
performed in the written form (handbooks, instructions, manuals, etc.) or orally (on
meetings, lectures). The technical translation is classified according to the scientific
fields, for example in electrical engineering, medicine, informatics and other fields of
science (Knittlova 1995: 81).

The first characteristic feature is the accuracy. During translation of a technical text
the translator should be familiar with the field the source text is related to. It is mostly
desirable that technical translation is performed by the specialist who not only speaks a

foreign language, but also has technical knowledge in the appropriate field.
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Another characteristic feature stems from the above, which is frequency of
terminologies (Knittlova 1995:81). The terminological vocabulary is extremely
informative, which makes it irreplaceable in scientific-technical translation, thus
enabling accurately and briefly convey the gist of text. The context helps us to
understand the meaning and definition of individual words, and determine whether the
term is related to a common-literary or special technical style. The terms during
technical translation should be treated very carefully, especially when explaining with
“own words”. On the one hand, the explanation can give the meaning of a difficult term,
on the other hand, it is possible to confuse when explaining the term, if the translator is
not familiar with the given professional field. In this case, the relatively correct
technical translation may considerably differ from the original text by losing the logic
and meaning, thus causing discontent of the client-specialist (Krhutova 2009: 42, 107).

The technical translation as opposed to artistic translation should convey the
meaning and content of a text without any emotional and expressional elements
(metaphors, figurative comparisons, etc.) (Knittlova 1995:81,82). As a result of such
translation, we get the text which contains logical, brief and informative material. This
is the basic stylistic feature of the scientific-technical text that excludes expressional
elements, that gives an emotional impact and focuses on the logical side of the text, but

not emotional and sensitive.

Consequently, translating a scientific-technical text is complicated from the
viewpoint of accuracy, since in order to understand the technical text it is necessary to

have technical knowledge and the related terminology (see Krhutova 2009).

1.1. Translation equivalence

High-quality translation of any professional purpose assumes complying with rules
for achieving the equivalence on all levels. In some cases, it is completely impossible
in practice to achieve hundred-percent equivalency due to language differences from

linguistic, pragmatic, cultural viewpoints and meaning.

Cook (2010: 56-67) describes different situations as an example where the
translator faces problems with translating when attempting to reach the maximum
appropriate translational equivalence. These situations are related to different levels of
equivalence. For example, in the equivalence of meaning there are difficulties and

inaccuracies which occur even in translation of simple and trivial sentences. Cook

13



introduces the differences between the Russian and English languages, however these
apply to the Czech language too, since the Russian and Czech are, in many cases,
similar in terms of grammar. Let us suppose that a simple sentence in the Czech
language, which is in the past tense that is to be translated into English. Even so, there
can appear too many questions regarding the correctness of translation, since the
accuracy of translation depends on the context and other external circumstances. For
example, “Ja jsem pfi§la” can be translated as “I’ve arrived”. On the one hand, the given
sentence is so simple, that it does not cause any difficulty to translate. On the other
hand, the highly-skilled translator has to take into consideration all the linguistic
characteristics of Czech (target language) and English (source language), considering
that the above-mentioned sentence has grammatical features which are not characteristic
of English: the gender can be determined, it is possible to define by which means this
person moved (piijit— arrive on foot, ptijet— arrive by car, ptiletét— arrive by plane), it is
possible to define the duration of action (if the action is in the past perfect, respectively,
the translation should be in the corresponding tense). This applies to the Russian
language too. There is also pragmatic equivalence. The author should know that any
kind of expression or utterance can be perceived in different way. For the accurate
translation, it is necessary to translate expressions based on functions of such
expressions and avoid literal translations as often as possible. As an example we can use
the Czech phrase “Neni za¢”, which means “You’re welcome”. In literal translation,
these phrases lose functional values, that is the purpose of those expressions. Therefore,
the translator should note that no matter how different the expressions can sound and
look, they can have similar functions. The next by no means unimportant approach to
equivalence problematics is the cultural aspect. It means that the translator should know
the cultural particularities of native speakers of the source and target languages. It
applies to translation of the Bible for countries populated predominantly by Muslims (it
may happen that the translator will have to express by language of Koran, for example
in Syria the Arabic Christians call the God as Allah), also the translation of the Western

literature for countries culturally distant from the West and vise versa, and so on.

In case of translation of technical literature, such listed characteristics are not taken
into consideration, because technical literature is expressed by language of technology:
this is, first of all, terminology. Accordingly, it assumes the presence of knowledge in a

certain technical field. The deeper knowledge is, the more the translation is of higher-
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quality.
1.2. Terminology

According to Krhutova (2009: 109), there are types of terms classified as:

e General scientific terms : analyze, technology, interconnect
e General technical terms : Internet, network, computer

e Branch-specific terms” : protocols, IP telephony, WiFi

Krhutova (2009: 109) states that: “The more specific information included, the more
specific terms used. Thus, texts determined for certain professional community comprise

branch-specific terms, which can be understood only by highly instructed readers.”

The aim of this work is the translation and analysis of the technical text. This topic
was chosen, because it is very important from globalization perspective, modern
linguistics and translation study. The world is changing due to development of
technology including spheres of human activities, and the language is not an exception.
For the future specialists in the field of translation business/study it will not be very
difficult to translate the common technical terminologies, since many of them are of the
English origin. Nevertheless, there will always be distinctive characteristic features
form lexical, pragmatic and grammatical aspects. In this bachelor thesis, we will
conduct analysis by comparing the characteristics of both languages and describing the
similarities related to the above-mentioned branches of linguistics. They are:

1) Analyzing lexis which deals with loanwords, equivalence of words,

2) Analysis of translation methods applied, such as paraphrasing, substitution, etc.,

3) By grammar analysis we can find the grammatical approaches typical for
technical literature, such as passive voice, etc.

4) Dealing with pragmatic and stylistic features of target and source languages on

the example of the translated text.
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2. Translated text

Introduction to computer networks

In this chapter, we will explain the basic terms related to computer networks, and
focus on them in the next chapters. Also, we will explain the meaning of the terms (for

individual network components) which will be further used.

1.1 How does computer network operate?
1.1.1 Network services and network technologies

While service refers to what is provided, technology refers to the ways of how it is

provided. Let’s see the examples of network services and the technologies related to

them:
Services Technologies
Access to internet xDSL, WIMAX, GPRS, EDGE, LTE,. ..
IP telephony VolP, VOLTE,. ..
e-mail SMTP, POP3, IMAP.,. . .
WWW HTTP, HTTPS,. ..
File transmission FTP, SFTP,. ..
Remote administration rlogin, telnet, SSH

Table 1.1: Network services and network technologies

NOTE: The predecessor of the modern Internet as the largest provider of network
services was ARPANET (Advanced Research Projects Agency Network) launched in
1969. It was a project of American Department of Defense as an experimental network
financed by DARPA (Defense Advanced Research Project Agency). It was initially
concerning with networking of power computers, which then became capable of being
accessible remotely. The first European country to have connected to ARPANET was
Norway (in 1973). The ARPANET implementation was completely finished in 1990,

when it has already served as its successor — the Internet.

1.1.2 What does the computer network consist of?

Hereinafter, we will be using the term computer network, but not literally, since the

term does not necessarily refer only to computers (however, that term is quite common).

By term “computer network” we intuitively think of interconnecting certain

16



devices so that they were able to communicate to each other. Exactly what kind of
devices do we want to interconnect? Of course, they are computers, laptops, tablets,
smart phones, servers, smart television or rather any smart device. Nowadays, many
devices are designed as smart, that it is possible to connect kitchen appliances to
computer network. These types of nodes (at the beginning or end of communication

path) can generally be called client components.
Here are the types of network components providing communication:

1) Active networking components — devices which actively influence on
communication, for example, they perform routing, amplify the signal and so on.
2) Passive networking components — components which only “passively transmit”

the information, for example cabling.

DEFINITION (Computer network): Computer network is a system of nodes
interconnected with transmission path. A node in computer network is either a client

component or an active networking component.

We have defined two important terms, such as node and transmission path. We
have explained the term node, but not the transmission path. It can be a transmission
medium, for example some passive component such as a metallic cable or an air (Wi-

Fi). It can also be a transmission path combined by different transfer media.

DEFINITION (Link, transmission channel, transmission circuit): Link is a
general (or abstract) term for a transmission path shared between the nodes within a

network.

Transmission channel is a one-way transmission path determined not only by
nodes, which interconnect, but also by physical characteristics, such as speed,

bandwidth, level of noise and so on.

Transmission circuit (or telecommunication circuit) is a bidirectional transmission
path which has a couple of transmission channels (one channel for each different

direction).

Transmission circuit as a communication line for data transmission is usually
established by a certain organization and reserved for their clients. Such circuit is called

leased circuit (or leased line).

DEFINITION (Network connectivity provider, ISP). Network connectivity
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provider is an organization providing access services to a given network.

Internet Service Provider is an organization which provides an access to the

Internet (directly or provides services of another superior ISP).
There are two types of transmission circuits:

e Physical circuit — the circuit used as a physical transmission media which is not
interrupted by any internode and is not often used nowadays (only in private
secure communication path)

e Virtual circuit — logical circuit spread across the different shared physical
circuits , also can be temporary, which means one physical circuit can have
many virtual circuits distinguished by duration periods:

e Permanent virtual circuit (PVC) exists over a long time during the
lease/ownership period.
e Switched virtual circuit, (SVC) - dynamically created when

communication is required and exists for a short period.

Permanent virtual circuits are considerably expensive, but on the other hand they
bypass internodes (which makes communication faster) and are resistant to errors
related to sharing the circuit. Switched virtual circuits are often used in modern large
networks, since they are cheaper, more flexible and they do not block the capacity of

transmission path, when the circuit is not used.

NOTE: In the past, the circuits were configured manually (the operators had to
wire two contacts). Today this operation is automated in traditional

telecommunications.
According to the size of networks, we can classify them into:

1) PAN (Personal Area Network)— personal network within a little area. It is a
network that connects devices by Bluetooth, irDA, USB and so on.

2) LAN (Local Area Network) — local network which covers tens and hundreds
meters, usually within a building (through WiFi, Ethernet).

3) MAN (Metropolitan Area Network)— metropolitan network comprising a town
or a residential area (within kilometer or tens of kilometers), serves for
interconnecting different LANs (for example WiMAX), usually serves as an

access network to Internet.
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4) WAN (Wide Area Network )— wide network covering a region, country and
continent, serves for interconnecting smaller networks (for example, different
LANs and MANSs) and has the same functions as WAN, but on higher level thus
building the Internet.

In every type of network we can use metallic cables or an air (radio connection -
electromagnetic wave) as a transmission medium. For example, LAN and wider
networks use optic-fiber, infra-red transmission is used in PAN, and in MAN, we can
deal with laser links.

In this subject, we will be dealing mainly with LAN and WAN networks.

1.1.3 Data transmission

Network deals with not only connecting nodes, but takes also into consideration the
capability of data transmission between nodes. Physical connection is only a medium,

but transmission is the goal, which is conducted only by means of a certain media.
Types of transmission:

1) Simplex - communication takes place in one direction
2) Full duplex - communication takes place in both directions
3) Half duplex is bidirectional communication, but not simultaneous (nodes

communicate one after one, and they cannot transmit data at the same time)

Full duplex communication can be realized by connecting two or more simplex

communication links.

More often we want to communicate bidirectionally, but sometimes it is not
technically possible; some transmission paths should be reserved for avoiding collisions
during transmission. In a wireless type of communication, in which transmission path is
an air, the data transmission is performed by multiplexing: for example modification

(modulation) of frequency-division or time-division multiplexing.
According to form of transmitted data, transmission is classified into:

e Stream mode- a continuous stream of data is transmitted and is not necessarily

restricted or fragmented
e Block mode — data is segmented into series of blocks of certain size and assigned

with the “logistic information” (address, content, method of data processing
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along the path and so on) and is sent, when received it is reassembled into

original form.

Stream transmission mode is typical for a wvoice transmission through
telecommunication link (audio signal is transmitted with no segmentation) or hardware,
e.g. HDMI (multimedia signal transmission). Block transmission mode, on the contrary,
is typical for computer networks and hardware fields such as Display Port interface.

We have defined above the term “transmission circuit”. Stream mode is closely
related to circuits, since transmission is conducted through dedicated transmission

circuit and data can “stream”, provided that the connectivity is established in the circuit.

In case of the block transmission mode, it is not necessary to dedicate a certain
circuit. Any address or destination identifier is a part of packet, and when the data is
segmented into more packets, each of these packets can be transmitted through different
physical paths. It is important that all the packets will reach the destination, and there is
a certain technique for their reassembly (since the packets can be received in the order
different from the one they were sent).

From the abovementioned we can see that a data is transmitted either in stream or
in series of individual blocks. Switching is performed between two streams or packets

(the objects will be sent one after one). It is classified as:

e Circuit switching — the stream of data is transmitted only in the dedicated or
earlier established circuit, and the data is delivered in the correct sequence.

e Packet switching — there is no need to establish a transmission circuit; packets
contain information for correct routing to their destination and choose currently
efficient route, and at the destination packets are reassembled in proper

sequence.

NOTE: Circuits are like a railway network. A locomotive with wagons moves
along with dedicated (or reserved) line and wagons do not change their order. Packet
switching is like a road network, when large groups of people with different cars can
take any path which is more efficient, and at the destination they come in the order

different from the order they left.

While telecommunication relies on “railway networks” (circuits), computer

networks rely on “road networks” (packets).

20



Packet switching as a principle originated in ARPANET in 1964 (Paul Baran),
because the concept of switching in telecommunication recognized as unsuitable for a
data transmission: reserving a circuit did not allow others to use the same path, which
means that the usage of such method would become inflexible. Generally, the term

packet has been used since 1965 (Donald Davies).

According to whether connectivity was initiated before a certain transmission there

are two types of communication classified:

e Connection-oriented includes establishment of connectivity first, then data
transmission and termination.

e Connectionless does not require connectivity initiation before transmission.

What is the relationship between circuit/packet switching and connection-

oriented/connectionless service?

e Circuit switching is always a connection-oriented service. Creating transmission
circuit always means establishing connectivity, whereas disestablishing the
circuit after the data transfer means terminating the connection.

e Packet switching can take place in two different forms:

e Datagram — connectionless transmission in which an individual packet
contains the full destination address

e Virtual circuit — connection-oriented service when a data is divided into
packets and uses SVC as a transmission path, and requires establishing

connectivity in advance.

When using virtual circuits, packets have brief routing information for active
network components. Network components have special tables with records, which
navigate packets with specific information. It means the full address of receiver has to
be neither in the packet nor the intermediate network components (they have local

information of network interfaces assigned with destination addresses).

During transmission, the data can be corrupted or lost (due to interference,
eavesdrop, weak signals). They often happen in Wi-Fi: during network overload
transmission slows down not only because network components operate slowly when

detecting the problem, but also because corrupted data has to be resent.

According to reliability the transmission is classified as:
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e Reliable — if an error is detected during transmission (packet corrupted or lost),
the repetition is required (for example, the corrupted packet is resent)
e Unreliable — when corrupted packet is simply dropped and the lost one is

ignored.

NOTE: Unreliable service does not mean that the data cannot reach its destination!
It simply means that it does not conduct an error correction, and it is performed by
another service. Network technologies is characterized by their performance which is
divided into layers, each layer of which performs its task, and when one layer provides

an unreliable service, the next one provides an error correction.

Providing reliable services (error correction) is beneficial in case of error
occurrence, but, on the other hand, it is time-consuming. Therefore, unreliable
transmission is used when lost packet does not create a problem or errors correction is

performed in another layer.

DEFINITION (Best Error Principle): Best Effort Principle solves unreliability

in the following way:

e There is a maximum effort to deliver packet.
e Packet delivery is not guaranteed due to the lack of resources and transmission

capacity.

Maximal effort means that when there are plenty of resources, the packet will be
delivered, but when the resources run out, the packets will be dropped till new resources
are available. This principle does not only deal with packet delivery, but also with

managing limited resources.
According to the amount of recipients communication is classified as:

e Unicast — transmitted data is aimed only for one recipient.
e Multicast — data is sent to a group of recipients (belonging to a specific group).
e Broadcast — data is sent to all connected recipients.

e Anycast — data is sent to one recipient (anyone) from a certain group.

It shows that nodes in network can be organized into groups. We will attend to

groups in further chapters.

1.1.4 Topology
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The term topology generally refers to an area and interconnection of objects in

certain area.

DEFINITION (Physical and logical network topologies): In computer networks,
topology is classified into physical and logical:

e Physical topology determines how individual nodes are interconnected to each
other.

e Logical topology determines how the nodes communicate to each other.

Topology does not take into consideration characteristics like the path length,
throughput and technology used, it is concerned with physical and logical connection of
nodes.

The term topology is not presently as important as it was in the past, however we

sometimes deal with topologies, so let us look into several common types of them.

Bus topology. Transmission path is shared by all connected devices; there is no
need of a central component. It includes a segment or a backbone cable (one cable to
which all devices are connected). The signal transmitted by some device is propagated
into both directions and can be received by any connected device. Usually, both ends of
backbone is terminated with a terminator which absorbs the signal for preventing from
back-propagation which causes communication disruption. Devices are connected to the

main cable by T-joint.

The advantage is simplicity and less cable consumption, it is sufficient to conduct a
cable effectively between devices. If the cable is damaged, network is divided into two
segments, and if back-propagation is prevented in damaged part, the communication

within segments is possible (not between them).

The disadvantage is a high load on the link, all devices share the transmission path

and every transmitted signal is propagated along the whole path.

Nowadays, this topology as a physical topology is not used in computer networks,
however it is used in cable television, or in cable internet, in some hardware interfaces
in PAN networks (SCSI). Earlier it was used in Ethernet (with coaxial cable). As a

logical topology it is used in old slower generation of Ethernet.

Star topology. There is one central component in the network which connects all

nodes in network. Any communication is conducted through this central component.
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The advantage is that if there is any damage between the central component and
some nodes, the network works uninterruptedly (only the node with damaged link
cannot communicate). The next advantage is the division of communication links
between the individual pairs of nodes (central component provides division in logical
level).

The disadvantage is that the central component is “a bottle neck of
communication” and exposed to overloading, since all the communication is conducted
only through this component, which means the damage of this component causes the
collapse of the network. One more disadvantage is greater consumption of cable (more

cabling comparing with bus topology).
This physical topology is the basis of modern local networks.

Ring topology. Is a variation of the bus topology with connected ends, its
properties physically resemble the bus topology’s properties, including signal
propagation, but as a logical topology it works differently. The packet is circulated, and
thus it is clearly defined which connected device can transmit at that moment.

The advantages and disadvantages are similar to the bus topology.
This topology was used in Token Ring (local) and FDDI (WAN).

Tree topology. It is a generalized form of the star topology. The devices are
divided into levels according to separate operation in individual parts of the network; it
does not mean that nodes in different parts cannot communicate with each other, it

means they do not need to communicate, thus not disturbing each other.

The advantage is uncomplicated network administration and minimal risk of
congestion, the disadvantage is great consumption of cables (especially when building a
network is spontaneously being conducted without a plan). The failure of some internal

nodes causes failure of their sub-trees.

Tree topology is often used in middle and large local networks, and is the base of

the structured cabling. Typical technology used is Ethernet.

Mesh topology. This topology usually uses redundant links, which means that
there are multiple links between two nodes. The nodes in the network are equal (only at
the border of network there can be types of nodes, which enable internal nodes to

communicate with the ‘rest of the world”). Redundancy is not only typical feature for
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this network. It is also a great amount of nodes, therefore reaching the destination will
be challenging.

The advantage is high resistance to a network failure; the disadvantage is again
high usage of cabling.

This type of topology is typical for modern WAN (MPLS and so on). It is
necessary to secure the reliability of the paths, while operation is large and variable,

where redundancy is necessary.

Point-to-point connection. It is a simple connection of two devices. As a physical
topology it can be useful, in case we need to connect only two devices, but also it can be
used as a logical topology. For example, in the physical star topology we can use the
device as a central component which is able, at a logical level, to separate
communication of individual connected devices into a set of point-to-point connections

(each end devices sees only the central component).

Backbone. Backbone is a part of network connecting its individual parts. It is
supposed that active components are directly connected to the backbone and they
separate the operation (they recognize if packets should be sent to “their” network or
away to backbone). In large networks, the backbone is multilayer (individual layers or

tiers are hierarchically arranged). Backbone is often met in tree topology.

NOTE: The Internet has its backbone. It was originally created by its predecessors
ARPANET, and in the second phase, backbones turn into networks of commercial

providers. Today the basic structure of the Internet consists of three levels:

e Tier 1 (Backbone providers) — national-scale ISP organization, which owns the
most important parts of the Internet backbones and controls operation in that
layer

e Tier 2 (National providers) — national-scale ISPs which provide services of its
part of the Internet backbone, they pay to ISPs of Tier 1 for access to main
backbone and provide access points to Tier 1 (POP-point of presence).

e Tier 3 (Local Providers) - ISPs which provide services within a country and
compete with each other, they rent connectivity from providers of Tier 2 and
offer connection to the Internet to end users (firms, users and public institutions
and so on). They provide an access network for their clients, which is the third

level of the backbone of the Internet.
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Further information:
http://www.slideshare.net/abdurrenmanabdurrehman391/iap-03-isp-hierarchy-
types-of-delays

1.2 Network hardware

Every device connected to network should have at least one network interface, i.e.
the component enabling communication with the network (receiving or sending

packets). Personal computers and notebooks usually have network interface cards.

Network interface could be integrated into the motherboard (typical for small
devices) or it could be a dedicated card (for incorporating into PCI/PCle slots) or an
external card (connected with USB).

Network interface card is an expansion card which provides users with network

interface.

o,
b

Figure 1.1: Network interface cards — the first two are for Ethernet, the remaining
two are for Wi-Fi (Source: Heureka.cz)

In Figure 1.1 there are different network interface cards for connection of PC to
LAN. The first card is incorporated into PCle slots and enables communication through
Ethernet, the second one is external and uses USB and Ethernet. The remaining two
cards enable wireless communication, the one of which is plugged in PCle and the

second one is an external card connected with USB.

First two cards (Fig. 1.1) have physical ports, to which we plug the cable’s
connector, since Ethernet uses cables. Other two cards do not have physical ports,
because Wi-Fi is a wireless network, which means we do not need to connect any cable.
In case of the integrated network card physical ports are at the back of computers (in

classical computers), in one of both sides or at the back of a laptop.

Servers have similar network cards, usually with more than one port (apparently for

backup, parallel communication or for scaling communication area). They can also have
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plagues/ interfaces (Fibre Channel).

Active networking components, which are not end devices (communication is
performed only through them), also need interfaces. They have more interfaces than
servers and computers, because they are intermediary devices which arrange
communication by linking tens of devices. Since network operations are their main

tasks, their network cards are integrated.

There exist different active components which are distinct by their basic features.
You could have also noticed that the intermediary devices are represented with different
icons in figures of topologies.

Repeater — simple active network component with two ports. It amplifies (or
generates) input signals and delivers further. Nowadays, repeaters are used in wireless
local networks, and also in HDMI, where they serve for enhancing the signal range.

Hub — active component with more than two ports. Any input coming into a port is
delivered to other ports (input signal is amplified or re-generated). Hub, similarly to the
repeater, works with signals, but is not able “to look inside” packet. Every port works as

a repeater — it either amplifies or re-generates the signal.

Its advantage is the speed (it does not perform any complicated operations), the
disadvantage is network congestion (packet is sent to everyone except the sender). At
present, a hub is not often used in computer networks, but it is used in some PAN or
USB.

Switch is a slightly smarter active networking component which creates tables of
nodes’ addresses (each node is assigned with an address and port accessible). From the
incoming packet contains it finds the destination address and from the table of ports it
finds the port to which packets are sent. If the destination address is not in the table or if
the packet is destined for broadcasting, the packet is sent to all ports. We say that switch
divides the network into segments and if the nodes of the segment are able to
communicate with each other, it means that communication will not interfere with the

other segments.

The advantage is that it does not cause congestion, and secure functions can be
implemented. The disadvantage is the issues with complicated calculation operations

(possible to solve technically). Switches are used in LAN, MAN and WAN networks.
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Bridge is a device which divides network into two segments like a switch. The real
bridge is not as often used as a switch which connects more than two network segments.

Moreover, expensive switches have wider functionalities.

Router is a more complicated active component. It has a table, called routing table,
which has network addresses rather than addresses of individual nodes. The incoming
(or received) packet is analyzed in a more detailed way than in a switch, so according to
destination address it determines the network the recipients belong to, and with help of
routing table it determines the port leading to that destination address. It serves as a
default gateway for packets with unknown destination addresses. It drops the
broadcasted packets (i.e. packets addressed to all devcices), it ignores them and does not
redirect them.

While the switch separates the segments within network, router separates different

networks (of course enhancing theirs communication, and not leading to congestion).
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Figure 1.2: Examples of switches (D-Link and Cisco) and routers (Cisco and HP,
backsides) (Source: Heureka.cz)

The advantage of the router is the possibility of advanced administrative and
security functions implementation and the capability of separating communication in
different networks. The disadvantage is more complicated calculation operations than in
a switch, therefore typical routers have less ports than switches, a more powerful

processor and memory for managing calculations.

Gateway serves for connecting two different types of networks, it functions as an
access point and serves as a “translator*. For example, if we have ADSL router at home,
we have gateway for communication between local network and ADSL network of the

provider.

1.3 What is transmitted and how is it transmitted through the computer
network?

1.3.1 Data and information

People often count in decimal numeration system, because they have ten fingers,

but computers conventionally work with binary numeration system, because electronic

28



components can produce only two states — switched on/ off or current is flowing or not

flowing. Also the data sent through the computer network is in the binary form.

We have used the term data for defining what is sent over the network, but a more

specific term for this would be information.

DEFINITION (Information): Information is a data which decreases or eliminates

system’s uncertainty. Information can be received, sent, saved and processed.

Information volume is considered as a difference between system’s uncertainty

condition before and after reception of information.

The extent to which data information is relative depends on the expert and on how

the concerned data is “new”’and “usefull”

The information unit is a bit, which gains one of these values — 0 or 1. The derived

unit is a byte, which consist of 8 bits.

There are prefixes defining multiples — it could be according to SI (where 1000
=103) system or binary prefix (where 21° = 1024). Binary prefixes are standardized as
IEC 60027-2 and its Czech standard is CSN IEC 60027-2.

Metric Unit Value

Kibibyte KiB 1KiB = 2'°B =1024B

Mebibyte MiB 1 MiB = 2!°KiB = 1024 KiB = 22°B

Gibibyte GiB 1 GiB = 2'°MiB = 1024 MiB = 22°KiB = 23°B

Tebibyte TiB 1 TiB = 2'°GiB = 1024 GiB = 2?°MiB = 23°KiB = 2*°B
etc.

Table 1.2: Binary multiplication

The table shows the meanings of prefixes for multiplicity. Unlike SI system, binary
could be more challenging:

e 1MB-1000000B

e 1MiB-1048576B

It means that 1 MiB is by 48 576 bytes more, which represents in 5% difference.

NOTE: As stated above, Byte usually consists of 8 bits. Why usually? Because it
depends on specific hardware architecture. One byte can have 6, 7, 8 or 9 bits. Most of

those exceptions are connected with deep history, but nowadays we can still meet with

29




7-bits coding in some emails written in English speaking countries.

In computer science, there is an important principle which is called
unambiguousness. We need to express so precisely, that we could understand what we
are dealing with. That’s why, apart from Byte, there is a more unambiguous equivalent:

octet.

Octet is a unit of information representing 8 bits. The meaning in Latin is “eight”

and it is pronounced as “octo”.

In many cases, the terms octet and Byte are synonyms, but the term “octet” is
always unambiguous , thus used in computer networks. Also we can add prefixes
meaning multiplicity, for example kilooctet (ko) or kibioctet (Kio), which are rarely
met, instead the term Byte is more used.

1.3.2 Protocols: how do electronic foreigners communicate?

In computer network we can interconnect quite many devices which have not only
different OS versions, such as Windows, Linux, Solaris for servers, MacOS X, 10S (not
Apple’s, but also Cisco’s), however active network components often have Linux, but
also we can interconnect devices with different hardware and software. How do such

“foreigners” manage to contact each other?

In a real world people communicate with different languages — Czech, English,
German, Chinese and so on, so can we talk to everyone who either speaks our native
language or has an interpreter. A language defines how things are named, how to greet
at the beginning of communication, how to share information, how to respond to the
shared information, how to know that our partner does not understand, how to finish the

conversation and say goodbye.

In the world of electronics there are protocols instead of languages. Protocols
define how communication should start, how to set parameters for communication, how
to share a certain type of information, how the other participant should acknowledge
receiving the information or share, or indicate whether the transmission should be

repeated, how to terminate communication and so on.

DEFINITION (Protocols and their implementation): Protocol is a conventional
set of rules which manage performing a certain type of communication (mostly

electronic). It defines the rules on syntax (order of signals), semantics (meaning) and
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communication synchronization.

Protocol is just a rule which should be implemented (programmed to be used in

practice). Implementation could be software, hardware or combination of both.

For example HTTP protocol defines how web browser should “talk” to Web server
(actually, HTTP is more universal, this example is used because every user had
experienced how HTTP works). HTTP is implemented (programmed) into operation

system running in computer, and also in a Web server, which you communicate with.

NOTE: When designing protocols, there is one important rule (especially in
UNIX): the protocol should be brief, simple and easily implemented. It should not be
complicated, because the more complicated the less resistive to errors it is. For that
reason, there is no very universal protocol, it can perform one particular task and does it
well. It is called KISS (Keep it Simple, Stupid).

There are certain rules for cooperation of protocols, for following such principles:

what a certain protocol cannot do, can be done by another protocol.

Protocols are not only used in computer networks, they are also used in
telecommunications, consumer electronics, civil engineering, also in internal

components of computer, for example USB, SATA.

1.3.3 Properties of protocols

As mentioned above, protocols usually have the following properties:

e They are generally known and can be implemented by anyone ,
e They are quite simple, not too complicated,

e They can cooperate with other protocols.

Let us focus on the first property. Why is it important? Imagine the situation, when
network hardware manufacturer has a new device and decides that this device will
communicate with other devices according to a new protocol. However, that device will
only communicate with devices supporting similar protocol, which means it will not be
able to communicate with devices of different manufacturers. It would be good for that
manufacturer if he persuaded his consumers to buy only his products, but the reality is
different. The consumer would prefer to buy devices which are easily implemented and

which could belong to different manufacturers.
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Consequently, most of protocols are freely available or available in a different way

(for a charge, as a license), but their implementation is licensed.

Open-source protocol is a freely available protocol, but proprietary protocols are
those whose specifications are not published (released) anywhere and their creators

leaves it for themselves or gives license for money.

NOTE: OSPF is one of the examples of open-source protocols on routers. On the
contrary, IGRP is not used only in Cisco routers.

On the other hand, Skype is proprietary, but it does not impact on its popularity.

If network devices support some proprietary protocols, for this function it usually
supports some alternative protocols with accessible specifications, for “chatting” with

devices of different manufacturer.

Other two properties are simplicity and capability of operating with different
protocols. The more complicated the product is the less resistive to errors it is and
harder it is to create. This applies to any product in hardware and software. In field of
technology development is fastest-growing, thus making the time aspect in creating and
updating products important, including security. Moreover, different types of devices
have certain set of functions, but are distinct in some features. Therefore, it is necessary
to create brief sections of codes (programs, protocols and parts of components in

hardware) and then to insert in necessary goal.
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3. Translation analysis

3.1. Analysis from lexical viewpoint.

One of the main qualities of technical texts is greater occurrence of terminology by
means of abbreviations, acronyms and loanwords. As to equivalencies in translation of
technical texts, English words are mainly polysemantic, and therefore it is necessary to
find the correct equivalent in Czech based on functionality in context. For example, the
Czech word zarizeni is the correct equivalent for the English word device, whereas the
English word path correctly matches with the Czech word cesta, which has context-
based multiple meanings. In case if cesta is used in IT books, especially in computer
networks it has meaning of communication tool for transferring data, such as physical
connection by cables or wireless connection through air. In English, all of such
communication tools for data transfer are considered to be a path, namely
communication or transmission path. Another example is that the translated word from
the source language has multiple meanings in the target language. The word spoj can be
translated as link in texts concerning with transports and computer networks. However,
link, apart from connection, means URL (Uniform Source Locator) address of a certain

web site, which in Czech is odkaz.

With the growth of the Internet, the language develops by increasing its vocabulary
with neologisms and loanwords. The loanwords related to the Internet or any other
technical fields mostly originate from the English language. Here is a short list of

loanwords from the original text:

Czech English

e-mail e-mail

financovat finance (verb)
klientska client

virtudlni Virtual (adjective)
simplexni simplex (adjective)
duplexni duplex (adjective)
paketovy packet (adjective)
multiplexovani multiplexing
topologie topology
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lokalni local (adjective)
protokol protocol
harware hardware
software software

server server

operacni system

operation system

webovy

web (adjective)

implementovat

implement

The difference between abbreviation and acronym is the way how they are
pronounced. Abbreviation is pronounced the way the initial letters are spelled, whereas
acronyms are pronounced in the expanded form. Nearly in all technical and scientific
books and magazines, particularly in IT books there are acronyms and abbreviations of
the English origin. In our case, the source text has abbreviations translated into the
target language by transliteration method. For example, FTP (File Transfer Protocol) in
Czech is pronounced either [ef-ti-pi] or just [f-t-p] without vowel sounds; SSH (Secure
Shell) can be pronounced either [&s-a&s-e1d3] or in Czech [es-es-ha]. The abbreviations
used in the text are mostly names of organizations (ARPANET, ISP, DARPA...),
network protocols (HTTP, IMAP, TCP...) and devices (USB, PCI...).

Jak funguje pocitacova sit’ — How do computer network operate?

Here we also have similar and appropriate equivalent to the Czech loanword
fungovat, which is operate in English. Both of them are related to implementation, some
activity, intent or purpose. The reason of this option is a frequent usage of the word
operate in many textbooks when explaining the performance of some system or device,

etc.

Byl to projekt amerického ministerstva obrany — It was a project of American

Department of Defense

The important lexical-grammatical aspect in translation is equivalence of words in
both languages, that is to choose words which perfectly fit in the context. Ministerstvo
can be translated as a ministry, department or administration. In American English, the
governmental authority administrating in a certain field is named as Department, but not

Ministry (Knittlova. D. 1995: 50). For example: Department of Health and Human
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Services, Department of Justice, etc.

Provoz ARPANETU byl definitivné ukoncen — The ARPANET implementation was
completely finished

Despite the fact that definitivne is a loanword with meaning of finally or
definitively, here we can use another similar equivalent completely which is also applied

to full termination of the implementation process.

Puvodné §lo o sesit’ovani vykonnych pocitacii, ke kterym se navic dalo pristupovat
vzdalené — It was initially concerning with networking of power computers, which then

became capable of being accessible remotely

In the sentence, we encounter the difficulties with words that are never to be
translated literally, since such words have different meanings, or can be translated
differently depending on the context. The verb daz se literally means allow, but in this
context we can translate as became capable of. Thus, we should emphasize on that the
meaning of sentence can be misunderstood. For example, the reader could think that the
organization named as ARPANET has enabled power computer networks to be
accessed remotely, but on the contrary, the network of power computers was gradually
evolving that had then the function of remote access. Another example is the verb jit
(slo) o which also can be translated variously based on context. We can translate it as
concern with meaning that the agency DARPA was interested in networking of power

computers.

...ve skutecnosti zde ani zdaleka nepiijde pouze 0 pocitace — ...since the term does

not necessarily refer only to computers

As it was mentioned before the verb jit o has several meanings. In this case, it is
translated as refer to which means the term computer network is not applied only to
computers.

Intuitivné urcité chdpeme, Ze v pocitacové siti jde 0 propojeni urcitych zarizeni
tak...- By term “computer network” we intuitively think of interconnecting certain

devices so that...

Here we can omit the verb jit o, and replace it with think of. Thus, we regard the

word computer network as a term which is associated with interconnection of devices.

...miiZe jit o dvojici prenosovych kanalii — ...which has a couple of transmission
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channels...

Another meaning of the verb jiz o is to involve/include, which is here replaced with
to have.

aktivni sit‘ové prvky — aktivné ovliviuji komunikaci, napriklad provadéji
smérovdni, zesiluji signdl apod.,- Active networking components - devices which
actively influence on communication, for example they perform routing, amplify the

signal and so on.

The term network components and networking components are usually
interchangeable in the context of computer networks. The noun-adjective network
means that a component is just a part of network, and networking emphasizes the
operation and function of a component. For example, PC is not a networking
component, since it does not perform data routing and switching, because it is an end
user, whereas routers and switches have such functions, and therefore they are called
active networking components. The use of networking is appropriate when defining

types of components taking part in the networking process.

Provadeéji smerovani, in English routing, and to be more specific routing
information. The process of routing in computer networks or just routing includes the
information exchange between network devices. However, if the reader does not know
what exactly is being routed, we can be more specific in this context by adding the word
information (Knittlova 1995: 49). However, since the text is related to the style of
science and technology, it can introduce implicitness. The given extract is from the
textbook designed for students dealing with Informatics and Telecommunications, or
Networking. It amounts to the fact that the person is assumed to have a background
technical knowledge for comprehension such literature, especially terminology related
to network technologies. The word route in the context of networking is understood as a
process of information or data delivery. In other context it can be understood as a part
of road, in aviation - flying lines, in production it is route of process/manufacture,
something to be processed. If it were a popular scientific style, explicitness would really
be necessary. This is one of the similarities of Czech and English in terms of

pragmatics and how pragmatics work in technical literature.

Switch (prepinac) je jiz trochu inteligentnéjsi aktivni sit’ovy prvek — Switch is a

slightly smarter active networking component
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Smarter is a better option rather than more intelligent, because it is a technical
term for describing multi-functionality of new devices, for example: smart phones,

smart televisions, etc.

Jednotkou mnozstvi informace je bit, ktery miize nabyvat jedné ze dvou hodnot - 0
nebo 1. - The information unit is a bit, which gains one of these values — 0 or 1.

Nabyvat literally means to obtain/gain. It could be translated as to represent a
certain value or to reach a certain value, because bits are represented by 0 and 1, but in
this sentence bit is considered from physical viewpoint (signal is switched off/on), but

not from the visual viewpoint (the way how information visually looks like).

Odvozenou jednotkou je Byte, ktery obvykle zabira 8 bitii — The derived unit is a
byte, which consist of 8 bits

Zabirat literally means to capture or to cover, but the equivalent fitting correctly in
the target text is to consist of, meaning 8 bits make up 1 byte.

3.2. Analysis of translation method applied.

One of the strong methods of translation by keeping the main idea is paraphrasing,
or in our case replacing with an appropriate equivalent. It is very necessary to avoid
literality in translation, and there are cases when a word in source language cannot be
translated literally in target language, but in case if it is translated, it will lose its

meaning for the context.

Zatimco sluzba nam ¥ikd, co je poskytovano, technologie nam ¥ikd, jakym
zpiisobem to funguje. — While service refers to what is provided, technology refers to

the ways of how it is provided.

In this sentence, we can use the verb refers to instead of tells us, since it is more
appropriate. Literal translation is commonly acceptable for technical texts, however we
should avoid too much literality. Furthermore, refers to has strong denotative function.
Jakym zpiisobem to funguje should not necessarily be translated as the ways it
operates/works or how it operates/works, since it refers to how generally the process of

providing services works. Therefore it is replaced with ways of how it is provided.

... jak se ma “bavit” webovy prohlizec s WWW serverem... — ...how web browser

should “talk” to Web server ...
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The more proper term for servers dealing with Web browsers in English is Web

server, however Web server and WWW server can be interchangeable similarly with

Webovy server.

3.2.1. Vinay and Darbelnet’s techniques

Here is one of the techniques and approaches of translation introduced by two

French scholars named Jean-Paul Vinay and Jean Darbelnet (Knittlova 2010: 19):

1)

2)

3)

Equivalence — substitution of TL statement for SL statement which have the
same situation or function, but have different structure and semantic
correspondence :

casové narocna— time-consuming

Transposition — a change in grammar from SL to TL:

Sitové sluzby — network services - the difference is in grammar, i.e. morphology.
The Czech adjective has an inflexion which is characteristic of the Czech
language, whereas the English equivalent adjective is a noun-adjective, which
does not have a corresponding inflexion

Prenos souboru— file transmission - here we see the difference in the word
order and the grammatical case: the word is composed of two nouns, the first
noun is in the nominative case (Cz), the second one is in the genitive case (Cz),
whereas the English translation consists of noun-adjective and noun in the
nominative case (Eng), however it could be “transmission of file”, where the
preposition “of”” determines the possessive case

pokud dojde k poskozeni kabelu — if the cable is damaged - the difference is in
the sentence structure: the Czech phrase literally means “if the cable happens to
be damaged”, which translated into English using passive voice.

maji pod controlou — controls - the simple English word is expressed in Czech
by set of words

Znovu vygeneruje— re-generate - the Czech phrase literally meaning “generating
once more” is translated into English as one word with prefix meaning the
repetition of a certain action

Modulation - change of viewpoint, and of perspective with respect to original

form, in spite of being grammatically, syntactically and lexically correct:
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Internetova telefonie— IP telephony - IP telephony is common term used for
telephony over Internet, and there is no term “Internet telephony”. IP stands for
Internet protocol, which means that the telephony is performed by protocols (set
of rules/regulation) through the Internet. Czech translation is less specific simply
denoting “Telephony over Internet”
Stavet — focus on
v rozsahu — comprising
Jje treba — should be
klientska zarizeni — client components
4) Borrowing:
E-mail — e-mail
financovand — financed
fyzikadlni charakteristiky — physical characteristics
hierarchicky - hierarchically
5) Calque - literal translation:
Meziuzly — internodes
vzddlend sprdava — remote administration
smart device — chytré zarizeni
moznost— capability
uzké hrdlo - bottleneck
obchdzet— bypass

3.2.2. Joseph Malone’s techniques

Here is another type of translation strategies (Knittlova 2010: 20):

1) Reduction — omitting redundant element:
maji pod kontrolou — controls
2) Condensation — producing more condensed word:
Znovu vygeneruje — re-generate
3) Reordering — change of sentence structure or word order:
Z evropskych stati ... jako prvni pripojilo— the first European country to have
connected - two sentences have different word order, but their meanings are

similar
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protoze by ... dochazelo ke kolizim — for avoiding collisions - the Czech sentence
is a complex sentence: the first one is a simple sentence, the second refers to the
first, but expresses the reason, whereas the English sentence uses just
preposition + gerund, and implies the purpose. The sentence structure is
different, since the English sentence is more condensed. However, the meanings
are similar

aby nedochazelo ke zpetnému Sireni — for preventing from back-propagation -

the same situation described above
3.3. Analysis from grammatical viewpoint

Uvod do pocitacovych siti — Introduction to computer networks

The term pocitacova sit’ can be translated either computer network or computer
networks. The plurality of nouns here is very important, because computer network
refers to a system of computers interconnected with communication path, whereas
computer networks can be regarded as a study about networking or a subject dealing
with configuration or troubleshooting a computer network. Even pocitacova sit is in
plural form in the original text, its English translation can be considered as either a

subject about networking or the real physical/logical network of computers.

From the grammar perspective, one of the similarities of technical literature in both
Czech and English is the use of passive voice. Because using passive voice is one of the
approaches expressing impersonality, which is typical for technical texts, and thus
expressing objectivity (Krhutova. M. 2009: 150). We can observe them in the text, for
example: co je poskytovano — what is provided, spustény roku 1969 — launched in 1969,
financovana agenturou — financed by agency. And also, there is conversion of words
into passive voice in target text which were in active voice in source text. Tyto typ uzli
miuiZzeme souhrnné nazvat klientskd zarizeni — this type of node is generally called client
device. In this sentence, the usage of passive voice eliminates modality in the Czech
language, because in English text, when we define or give definition of some term we
do not use expressions like we could call or it it can be called, especially in English
technical handbooks, however in Czech technical texts it is accepted. Moreover, we can
see how reflexive verbs in Czech are converted into passive voice in English, for

example vyzZadda se — is required.

...data jsou predem rozdélena (zabalena) do blokii o urcité velikosti, opatiena

40



‘logistickymi informacemi’...- ...data is segmented into series of blocks of certain size

and assigned with “logistic information ”...
ISP ndrodniho dosahu, kteri provozuji... — national-scale 1SPs which provide...
Informace jsou data, kterd snizuji ... — Information is a data which decreases ...

Logistickymi informacemi — with logistic information, here we can see the
difference in numbers between both languages. In Czech, the word information has a
plural form, however in English, this word is uncountable, therefore does not have a

plural form.

ISP in the source text is in singular form, whereas in the target text is in plural.
Both in Czech and English interpretation, ISP (Internet Service Provider) can serve as a
collective noun, which means that it is an organization which includes some sub-
organizations, thus having hierarchical structure. The difference is that acronyms are not

pluralized in Czech language, especially those of English origin.

The word information is not pluralized, since it is an uncountable noun. In English
version it is a collective noun meaning the term which involves various types of
information and formats, therefore in the Czech version it is pluralized meaning any
type of information (Baker 2011: 96,97).

3.4. Stylistic analysis

The main function of the scientific style is to convey the gist of different
professions, scientific fields precisely, accurately and completely (Knittlova 2010: 149).
The author communicates with reader only by relying on correct arrangement of
phrases, correctly articulated sentences, and their correct orders. It can be performed by

using connectors, referencing and denoting items and auxiliary conjunctions.

The syntax is arranged in the proper way for objectiveness and avoiding
expressivity. Regarding the lexical aspect, the scientific style is full of terminology.
Subjective and expressive phrases are not used. The more scientific, the narrower the

terminologies are (Knittlova 2010: 149).

Here are the examples the specific terms which are related only to
telecommunication sphere: transmission path, virtual circuit (permanent/switched),
LAN, WAN, packet/circuit switching, logical topology, HTTP, OSPF. It means that they
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are not used in other scientific fields, exactly outside of telecommunication.

According to Knittlova (2010: 150), one of the particularities is impersonality, i.e.
impersonal convey of information which is significant for exact science. It is due to the

fact that the author relies on conducted experiments and the real facts.
Extracts from the translated text :

Extract which shows personality: In this chapter, we will explain the basic terms
regarding computer networks, ... 2) Let’s see the examples of network services , 3)
Hereinafter, we will be using the term computer network, 4) By term ‘“computer
network” We intuitively think of...- here the pronoun we is used even in the Czech text

with the intention to make topic more available for readers (Krhutova 2009: 151).

Extract which shows impersonality: 1) According to way of transmission, transmission
mode is classified info... 2) In case of the block transmission mode it is not
necessary to dedicate a certain circuit. 3) It means the full address of receiver has to be
neither in the packet nor the intermediate network components 4) It shows that nodes
in network can be organized into groups. In the given examples, there is passive voice
used and special phrases indicating that the author relies on conducted experiments and
authentic facts. The translated text contains expressions indicating impersonality
described in the Herbert’s book “The Structure of Technical English”. These
expressions are mainly used for describing the technical facts and thoughts (Knittlova
2010: 152).

3.5. Analysis of the scientific style from the pragmatic perspective.

Explicitness vs Implicitness

As mentioned above, when there was an example with word “route” in the
networking context, we can be implicit if the text is designed for future or current
networking specialist, or should be explicit when the text is for completely beginners in
networking field. It means that the author relies on the professional knowledge of the
readers (Krhutova 2009: 57).

Here are the examples of implicitness in the style of science and technology taken

from the translated text:
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1)

2)

These types of nodes (at the beginning or end of communication path) can
generally be called client components. Here the word “node” could seem
unambiguous for readers who do not have experience with networking, since
this term in the networking context has the meaning of any device participating
in the network and networking process.

Definition: “In a communications network, a network node is a connection
point that can receive, create, store or send data along distributed network
routes.” (http://searchnetworking.techtarget.com). This sentence does not
provide a definition which could explain the meaning of “node” exactly in the
context of computer networks.

...some transmission paths should be reserved for avoiding collisions

during transmission...

Definition: “In a half duplex Ethernet network, a collision is the result of two

devices on the same Ethernet network attempting to transmit data at exactly the

same time.” (http://searchnetworking.techtarget.com)

3)

In a wireless type of communication, in which transmission path is an air, the
data transmission is performed by multiplexing: for example modification

(modulation) of frequency -division or time-division multiplexing.

Definition: “Here, multiplexing is a term related to a signal processing,
which was not described in detail. Multiplexing (or muxing) is a way of sending
multiple signals or streams of information over a communications link at the
same time in the form of a single, complex signal.” (from:

http://searchnetworking.techtarget.com)

Popular scientific style

Popular scientific style contains features of colloquial style, partially publicistic

styles.

It attempts to convey the information in an interesting and attractive way, by

using articulated sentences, which attracts a reader, short sentences are also admitted,
the terminology is not extremely narrow, or the terminologies are explained or
commented, described and expressive phrases can be found. The popular scientific style
is very important, since its audience covers the majority of people (Knittlova 2010:
150).

Popular scientific style can be explicit, by adding details about and definitions of
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what the given subject is about.

The first extract is related to the text of the style of science and technology (taken

from the translated text):

2) LAN (Local Area Network) — local network which covers tens and
hundreds meters, usually within a building (through WiFi, Ethernet).

3) MAN (Metropolitan Area Network)— metropolitan network
comprising a town or a residential area (within kilometer or tens of
kilometers), serves for interconnecting different LANs (for example
WIMAX), usually serves as an access network to Internet.

4) WAN (Wide Area Network )— wide network covering a region, country
and continent, serves for interconnecting smaller networks (for example,
different LANs and MANs) and has the same functions as WAN, but on higher

level thus building the Internet.

The second extract is taken from the text related to the popular scientific style

(source: http://www.dummies.com):

A WAN is a type of Local Area Network (LAN). A LAN is a private network
that typically is made up of a well-connected, reliable, and fast network
connection. Alternatives on the LAN framework include CANs, MANs, and
WANS.

MANS

If your buildings are more dispersed, say around a city, your network
increases to a Metropolitan Area Network (MAN). In this case, the odds are
very high that you will not own the entire network infrastructure, so you will be

buying or leasing network connectivity from a service provider.

Because your network connections are fairly short range and may all be
hosted by one provider, the technology choices may allow you to utilize higher
speed or cheaper technologies over traditional WAN technologies. These

choices are entirely dependent on what your service provider can offer.
WANS

Finally, you get into Wide Area Network (WAN), using traditional WAN
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connectivity options such as Frame Relay and switched circuits. These
technologies allow you to create a multi-location LAN, or WAN, that could
span the globe.

In that case, you are dealing with and negotiating connections in many
countries and getting all of your service providers or telephone companies to
communicate with each other, so you probably need to rely on a routing
protocol to deal with the changing link states and network availability.

(http://www.dummies.com)

The above illustrated texts are written in different styles, since they are designed
for different audience. The first extract is taken from the translated text from the
handbook about networking, and is aimed at students studying in telecommunication or
computer science fields, future experts. This is shown by: occurrence of terms (LAN,
Ethernet, WIMAX), degree of implicitness (there are definitions for each type of
network, but they were not provided with examples and added with detailed
explanation), and formality (strict structure and usage of formal English, no
interaction with reader) and impersonality, which determines that the author relies on
the real facts (Krhutova 2009: 54).

The second text is aimed for non-experts, and respectively, the style is written
according to the aimed audience. The text has personal pronouns (you will not own,
your network, your building) which show that the author and reader are on the same
level of knowledge. As to explicitness, we can observe that some terms are provided
with not only explanations, but also with examples as it was highlighted above
(Krhutova 2009: 54).
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4. Conclusion

In the first part of the bachelor thesis, we described the types of translations
according to different criteria and characteristic features of the technical literature and
its translation. It is necessary to always keep to the certain rules to keep the objectivity
when writing technical literature, for example (using passive voice and the avoidance of
words with emotional coloring), and rules concerning different linguistic categories
characteristic of the technical literature. Also, this part deals with translation
equivalence and explains the global popularity and importance of the English language.

In the practical part, we have the translated text from the Czech language into
English on the topic of “computer networks”. This topic is selected for the purpose to
demonstrate the influence of the English language on the Czech, especially in IT field,
by expanding the Czech vocabulary with borrowed words.

The last part presents the analysis of the translation from lexical, grammatical,
pragmatic viewpoints. On the example of the translated text, we have learned the
distinctive features of English and Czech languages in different linguistic categories and
examined in detail the problems encountered during the translation, methods of
translation appropriate for these cases, especially in the technical literature, and the
similarities in pragmatics and style. Hence, it follows that the language is a steady
phenomenon in terms of grammar, and despite the fact that language is evolving in
terms of vocabulary replenishing itself with neologisms and borrowed words,
grammatical and semantic structures will always be unchanged and will require a
special effort from translators including deep professional and cultural knowledge.
Consequently, the language should not always be regarded as an auxiliary or
complementary subject, it is one of the main spheres of human activities where
everything is interconnected and involved, from the culture and history to the politics.

Speaking about the language in technical literature, it should be pointed out that the
main constituent of technical literature is terminology and technical literature is
characterized by terminology. Exactly terminology is a dynamical phenomenon in
linguistics, since with development of technology there are new scientific branches and
new terms. It is no exception that the future technical specialists belonging to different
linguistic communities, but to the same professional community will be able to
negotiate relying on common knowledge by using terms, but with different grammar

structures.
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Kapitola
Uvod do poéitacovych sit

V této kapitole si osvétlime zakladni pojmy tykajici se pocitacovych siti, v dalsich kapitolach pak
jiz budeme na téchto pojmech stavét. Taky si uvedeme znaceni (napfiklad pro jednotlivé sifové

prvky), které bude déle pouzivano.
1.1 Jak funguje poéitacova sit

1.1.1 Sitové sluzby a sifové technologie

Zatimco sluzba nam tika, co je poskytovano, technologie nam fika, jakym zpusobem to funguje.

Podivejme se na piiklady sifovych sluzeb a k nim pfislusejicich technologii:

Sluzba Technologie |
pristup k internetu | xDSL, WiMAX, GPRS, EDGE, LTE....
internetova telefonie | VoIP, VoLTE....

e-mail SMTP, POP3, IMAP....

WWW HTTP; HTTPS;. ..

prenos souborii FTE; SFTP....

vzdalena sprava rlogin, telnet, SSH.. ..

Tabulka 1.1: Sifové sluzby a sitové technologie

|E| Poznamka:

Predchiidcem Internetu coby nejvétsiho zprostfedkovatele sitovych sluzeb byl ARPANET (Advan-
ced Research Projects Agency Network) spustény roku 1969. Byl to projekt amerického minis-
terstva obrany, experimentalni sit financovana agenturou DARPA (Defense Advanced Research
Projects Agency). Piivodné $lo o sesitovani vykonnych poéitacéi, ke kterym se navic dalo pristupo-
vat vzdalené. Z evropskych stati se k ARPANETu jako prvni pfipojilo Norsko (r. 1973). Provoz
ARPANETu byl definitivné ukoné¢en roku 1990, kdy jiz plné fungoval jeho potomek — Internet.
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1.1.2 Co se nachazi v pocitacové siti

Dale budeme pouzivat pojem pocitacova sit, ale to je nepfesné, ve skutecnosti zde ani zdaleka
nepujde pouze o pocitace (nicméné ten pojem je pomeérné vzity).
Intuitivné uréité chapeme, ze v pocitacové siti jde o propojeni urcitych zatizeni tak, aby tato
zarizeni spolu mohla komunikovat. Jaka zafizeni to vlastné chceme propojovat? Urcité pocitac,
notebook, tablet, smartphone, server, pripadné chytrou televizi ¢i jiné ,chytré zafizeni* — dnes uz
je chytré kdeco, dokonce existuji i kuchynské spotfebice, které mohou byt zapojeny do pocitacové
sité. Tyto typy uzli (nachazeji se na zacatku nebo konci komunikaéni cesty) muzeme souhrnné
nazvat klientskd zarizent.

Déle do pocitacové sité patii sifové prvky, pres které komunikace probiha. RozliSujeme

o aktivni sitové prvky — aktivné ovliviiuji komunikaci, napiiklad provadéji smérovani, zesiluji

signal apod.,

e pasivni sitové pruky — pouze ,pasivné prenesou” data, napiiklad kabelaz.

Definice (Poéitadova sit)

Pocitacova sit je soustava uzli (node) vzajemné propojenych prenosovymi cestami (transmission

V definici vidime dva diilezité pojmy — uzel a prenosova cesta. Pojem uzlu jsme si uz v zakladu

path). Uzel v poéitacové siti je bud klientské zafizeni nebo aktivni sifovy prvek.

osvétlili, ale co je to pfenosova cesta? Muze jit o jedno konkrétni prenosové médium, tteba néktery
pasivni sifovy prvek, tfeba metalicky kabel, nebo to muze byt tfeba vzduch (u Wi-fi). Nebo muze

byt pfenosova cesta zkombinovana z vice riznych prenosovych médii.

Definice (Spoj, pfenosovy kanal, pfenosovy okruh)
Spoj (link) je obecnym (abstraktnim) pojmem oznacujicim pouzivanou pfenosovou cestu mezi
danymi uzly sité.
Prenosovy kandl (channel) je jednosmérna pfenosova cesta uréena nejen uzly, které propojuje,
ale také fyzikalnimi charakteristikami — pfenosovou rychlosti, sitkou pasma, tirovni Sumu apod.
Prenosovy okruh (circuit) je obousmérna pfenosova cesta, muze jit o dvojici pfenosovych

kanali (pro kazdy smér jeden kanal).

Prenosové okruhy coby komunikaé¢ni cesty pro data jsou obvykle zfizovany organizaci, ktera je

pronajima svym zakaznikiim. Takovy okruh nazyvame pronajaty (leased circuit).

Definice (Poskytovatel sitové konektivity, ISP)
Poskytovatel sitové konektivity (Network Connectivity Provider) je organizace poskytujici sluzbu
pristupu do dané sité.

ISP (Internet Service Provider) je organizace poskytujici pfistup do Internetu (bud piimo

nebo zprostfedkovava sluzbu jiného — nadfizeného — ISP).
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Prenosové okruhy existuji v téchto variantach:

e fyzicky (pevny) okruh (physical circuit) — okruh uréeny pfimo fyzickou pfenosovou cestou,
neni pferusen zidnym meziuzlem, dnes se moc nepouzivaji (jen pro soukromé zabezpecené
komunikaéni cesty),

o virtudlni okruh (virtual circnit) — logicky okruh vedouci pfes riizné sdilené fyzické pfenosové
cesty, miize byt docasny, v jedné fyzické prenosové cesté mize vést vice virtudlnich okruhi,
podle doby trvani rozlisujeme

— pevny wirtudlni okruh (PVC, permanent virtual circuit) — existuje stabilné po celou
dobu pronajmu/vlastnictvi, dlouhodobé,
— prepinany virtudlni okruh (SVC, switched virtual circuit) — vytvaii se dynamicky pfi
potiebé komunikace, existuje tedy jen kratkodobé.
Pevné virtualni okruhy jsou vyrazné drazsi, ale na druhou stranu obchdzeji meziuzly sité (coz
znamend rychlejsi komunikaci) a jsou odolnéjsi vzhledem k tém porucham, které souviseji se
sdilenim okruhii. V souéasnych rozlehlych sitich se viak vice pouzivaji pfepinané virtualni okruhy,
protoze jsou levnéjsi, pruznéjsi a zbyteéné neblokuji kapacitu prenosové cesty, kdyz okruh zrovna

neni pouzivan.

Poznamka:

Dtive se okruhy prepojovaly ruéné (spojovatelka v istiedné musela dva kontakty propojit dratem),

Podle rozlehlosti rozlisujeme tyto druhy poéitacovych siti:
e PAN (Personal Area Network) — osobni sif na malém prostoru (napiiklad propojeni zafizeni
pomoci Bluetooth, IrDA, USB),
e LAN (Local Area Network) — lokalni sité, rozlehlost v desitkach az stovkach metrii, obvykle
v ramci jedné budovy (napfiklad Wi-fi, Ethernet),

e MAN (Metropolitan Area Network) — metropolitni sité v rozsahu mésta nebo bloku budov

dnes uz je tato operace dokonce 1 v tradicionalistickych telekomunikacich automatizovana.

(kilometry, desitky kilometrii), slouzi k vzajemnémn propojeni riiznych LAN siti (napfiklad
WiMAX), ¢asto jde o pfistupové sité do Internetu,
o WAN (Wide Area Network) — rozlehlé sité pokryvajici region, stat, kontinent apod., slonzi
k vzAjemnému propojeni mensich siti (napiiklad riiznych LAN a MAN), plni podobnou roli
jako WAN, ale na vySsi irovni, Internet je také WAN siti.
Jako pfenosové médium je mozné ve viech druzich pouzivat metalické kabely nebo vazduch (radiové
spoje — elektromagnetické viny), v LAN a rozlehlejsich se mizeme setkat s optickymi kabely (¢im
rozlehlejsi, tim pravdépodobnéji), infracerveny pfenos se pouziva v PAN sitich, v MAN sitich se
miizeme setkat s laserovymi spoji.

V tomto pfedmétu se budeme zabyvat predeviim LAN a WAN sitémi.

1.1.3 Prenos dat

V siti nejde ani tak o samotné propojeni uzli, ale pfedevsim o moznost pfenosu dat mezi témito
uzly. Propojeni (pfenosova cesta, spoj) je pouze prostfedkem, cilem je pfenos (transmission):

pfenos probiha vidy s vyuzitim nékterého spoje.
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Rozlisujeme pfenos

e simplerni (simplex) — komunikace probih4 jen v jednom sméru,

e piné duplexni (full duplex) — komunikace probiha v obou smérech,

e poloduplerni (half duplex) — komunikace sice probiha v obou smérech, ale ne zaroven (uzly
se v komunikaci stfidaji, nemohou vysilat oba najednou).

Plné duplexni spoj muze byt realizovan napiiklad dvéma nebo vice simplexnimi spoji.

Vétsinou samozfejmé checeme komunikovat obousmérné, ale nékdy to neni technicky moiné;
nékteré prenosové cesty je tieba vyhrazovat, protoze by pfi sdileni dochézelo ke kolizim. U bez-
dratovych feSeni, kdy je pfenocsovou cestou vzduch, se sdileni feSi multiplexovanim: napfiklad
pfidélovanim riznych frekvenci nebo pfidélovanim ¢asu vysilani.

Prenos dale délime podle formy pfenasenych dat na

e proudovy (stream) — pienasi se souvisly proud dat, ktery neni tieba nijak vymezovat ani
vnitiné ¢lenit,

e paketovy (blokovy, block, packet) — data jsou pfedem rozdélena (zabalena) do bloku o uréité
velikosti, opatfena logistickymi“ informacemi (adresy, typ obsahu, zptisob zachazeni po
cesté apod.) a takto odesilana, v cili jsou rozbalena a zkompletovana do puvodni podoby.

Proudovy pfenos je typicky napfiklad pro pfenos hlasu po telekomunika¢ni lince (po navazani
spojeni je prenasen audiosignal bez jakéhokoliv déleni) nebo v oblasti hardwaru napfiklad u HDMI
(prenos multimedialniho signdlu). Paketovy pfenos je naopak typicky pro poéitacové sité, v oblasti
hardwaru u rozhrani DisplayPort.

O néco vyse je definovan pojem ,pfenosovy okruh“. Proudovy pfenos tizce souvisi s okruhy
— vzdy probiha tak, ze je stanoven okruh, po kterém ma prenos probihat, pfipadné je navazano
spojeni pfes tento okruh a data mohou zaéit ,proudit®.

U paketového prenosu se nemusime (ale mizeme) na konkrétni okruh vazat. Adresa nebo jina
identifikace cile je soucasti paketu, tedy pokud jsou data rozdélena do vice paketii, mize kazdy
tento paket jit jinou fyzickou cestou. Dilezité je, ze do cile viechny pakety dorazi, také je stanoven
postup, jak je sefadit (pakety mohou byt doruéeny v jiném pofadi nez jak byly odeslany).

7 vyse uvedeného vyplyva, Ze posilame bud proud dat nebo jednotlivé pakety. Na hranici
mezi dvéma proudy dat nebo dvéma pakety se provadi prepojovdni (pfepinani; odeslali jsme jeden
objekt, budeme odesilat dalsi objekt). RozliSujeme:

» piepojovdni okruht (circuit switching) — cely proud dat je pienaSen po tomtéz okruhu, ktery

je tfeba pfedem sestavit, data vzdy dojdou ve spravném pofadi,

s piepojovdint paketi (packet switching) — neni nutné sestavovat pienosovy okruh, pakety
obsahuji informace potfebné ke spravnému nasmérovani k cili, paket jde tou cestou, ktera

je v daném okamziku povazovana za optimalni, v cili je nutné pakety spravné sefadit.

Poznamka:

Okruhy jsou obdobou Zelezniéni sité — lokomotiva 1 s vagony jede po jedné konkrétni vyhrazené

koleji, vagdny se cestou ,nemichaji“. Pfepojovani paketi je jako silniéni sit — vétsi skupina lidi
miiZze jet ve vice automobilech, pfidemz kazdy automobil miiZe jet po jiné trase (kazdy fidi¢ ma

vlastni pfedstavu o nejlepsi trase), v cili mohou byt v jiném pofadi nez v jakém wvyjeli.



Karitora 1 Uvobd DO POCITACOVYCH SiTi 5

Zatimco telekomunikace ziistavaji u ,.Zeleznice® (okruhy), poéitacové sité spoléhaji spiSe na

wsilnicich* (pakety).

Pfepojovani paketii jako princip se poprvé objevilo v ARPANETu roku 1964 (Paul Baran), protoze

koncept pfepojovani okruhti bézny v telekomunikacich byl pfi pokusech uznan za nevhodny pro
posilani dat: vyhrazeni okruhu by znemoznilo tuto cestu pouzivat komukoliv jinému a celkové
by bylo pouzivani okruhti nepruzné. Oviem samotny pojem ,paket” se pouziva az od roku 1965
(Donald Davies).
Podle toho, jestli je pfed samotnym pfenosem navazovano spojeni, rozlisujeme pfrenos

® spojovany (sluzba se spojenim, connection-oriented) — nejdiiv je navizano spojeni, nasleduje

prenos, pak se ukonéi spojenti,

® nespojovany (connectionless) — pfimo pfed samotnjm pfenosem se nenavazuje spojeni.
Jaky je vztah mezi pfepinanim okruhii/paketi a spojovanou/nespojovanou sluzbou?

e Prepojovani okruht je vidy spojovana sluzba. Vytvofeni pfenosového okruhu znamena vidy

navazani spojeni, zrufeni okruhu po pfenosu dat je ukonéeni spojeni.
¢ Prepojovani paketi muze probihat dvéma riznymi zpusoby:
— datagramovd sluzba — nespojovany zpiisob pfenosu, samotny paket obsahuje plnou ad-
resu piijemce,
— wvirtudlni okruhy — spojovana sluzba, kdy jsou sice data rozdélena do paketil, ale predem
je stanovena cesta pro jejich pfenos, pouZivaji se pfepinané virtualni okruhy (SVC).

Pii vyuziti virtualnich okruhii je v paketech jen kratkda smérovaci informace pro aktivni sifové
prvky. Na sifovych prveich je pak ve specialni tabulce zdznam o tom, kterym smérem ma byt paket
s tou konkrétni informaci poslin. Takze plna adresa pfijemce vlastné nemusi byt ani v paketu,
ani na mezilehljch sifovych prveich (tam je jen lokalni informace o tom, pies které sitové rozhrani
vede k adresatovi cesta).

Béhem pfenosu miiZe dojit k poSkozeni nebo ztraté prenasenych dat (napiiklad vlivem ruseni,
pireslechi, slabého signalu). S tim se bézné setkavame napfiklad u Wi-fi: pfi zahlceni sité se pfenos
zpomali nejen tim, Ze sifové prvky mohou pii detekovani problémii sniZit rychlost, ale i tim, ze
poskozené pakety je tfeba poslat znovu.

Podle spolehlivosti élenime pfenos na

e spolehlivy (reliable) — pokud je detekovana chyba pfi pfenosu (poSkozeny nebo chybéjici

paket), vyzada se jeho opakovani (napfiklad poskozeny paket je znovu poslan),

e nespolehlivy (unreliable) — poskozeny paket je jednoduse zahozen, chybéjici ignorovan.

Poznamka:

Pozor — nespolehliva sluzba jesté neznamena, ze data do cile nemuseji vibec dorazit! Znamena

to jednoduse, Ze o oSetfeni chyb se prosté postara nékdo jiny. Sifové technologie jsou typické tim,

ze jejich ¢innost je rozdélena do vrstev, kde kazda vrstva plni uréity ukol, a pokud jedna vrstva

poskytuje nespolehlivou sluzbu, jind vrstva muize zajistit oSetfeni chyb.
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Zajisténi spolehlivé sluzby (s oSetfenim chyb) je sice vyhodné z pohledu vyskytu chyb, ale na
druhou stranu je takova sluzba fasové naroéna. Proto se nespolehlivy pfenos pouziva viude tam,

kde bud sem tam ztraceny paket moc nevadi nebo se chybami zabjva jina vrstva.

Definice (Princip Best Effort)
Princip Best Effort (nejlepsi snaha) fesl nespolehlivost sluzby néasledovné:
s je marimadlni snaha paket doruéit,

o neni zaruden vysledek — kdyz neni dostatek zdrojii, pfenosova kapacita apod., k doruceni

Maximalni snaha znamena, ze dokud je dostatek zdroji, budou pakety doru¢oviany, ale kdyz zdroje

nedojde.

dojdou, budou pakety bez rozlifovani zahazoviny, dokud se nenajdou nové zdroje. Tento princip
se zdaleka netyka jen dorucovani paketii, ale obecné hospodafeni s omezenon mnozinou zdroji.
Podle mnozstvi adresati rozliSujeme komunikaci

e unicast — posilana data jsou uréena jen jedinému adresatovi,

e multicast — data jsou uréena skupiné adresatfi (vSem patficim do konkrétni skupiny),

e broadcast (viesmérova komunikace) — data jsou urcena vsem pripojenym,

s anycast — data jsou uréena jednomu (kterémukoliv) adresatovi z konkrétni skupiny.
Z toho vyplyva, Ze uzly v siti mohou byt sdruzeny do skupin. Ke skupinam se dostaneme v dalich
kapitolach.

1.1.4 Topologie

Pojem topologie obvykle souvisi s prostorem a vztahy (uspofdddnim) mezi objekty v prostoru.

Definice (Fyzicka a logicka topologie sité)

V poéitacovych sitich rozlisujeme fyzickou a logickou topologii:
s fyzicka topologie uréuje, jak jsou jednotlivé uzly sité navzajem propojeny,
e logicka topologie urcuje, jak tyto uzly navzajem komunikuji.

U topologie neni dulezitd délka cest, propustnost ani pouzita technologie, jde o zptisob fyzického

V soucasné dobé uz pojem topologie neni az tak dilezity jako v minulosti, nicmeéné se s topologiemi

nebo logického propojeni uzli.

obéas setkAvame, proto si predstavime nékolik nejbéznéjsich.

Topologie sbérnice. Pfenosova cesta je sdilend vSemi

zapojenymi zafizenimi, nepotfebujeme az tak nutné cent-

ralni prvek. Hovofime také o segmentu, pfipadné patefi (to

je kabel, ke kterému jsou vSechna zafizeni pfipojena). Sig-
’ » w , i 2 w A w w o
nal vyslany nékterym zafizenim se $ifi obéma sméry, mize
byt prijat kterymkoliv jinym pfipojenym zafizenim. Obvykle je potfeba oba konce patefe ukon-
¢it terminatorem, ktery pohleuje signaly, aby nedochazelo ke zpétnému Sifeni a tim ruseni dals

komunikace. Zafizeni jsou k hlavnimu kabelu pfipojena pomoci T-kusit (T-spojek, ,técek”).
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Vvhodou je jednoduchost a nizsi spotfeba kabelu, sta¢i co nejefektivnéji vést kabel mezi
zafizenimi. Pokud dojde k poskozeni kabelu, je sif rozdélena na dvé €asti, a pokud je docasné
vyfeSeno pfipadné zpétné Sifeni signalu od mista poSkozeni, pak se v ramci dvou takto vzniklych
segmentti da dale komunikovat (ale ne mezi nimi).

Nevyhodou je prilis velké zatizeni linky — vSechna zafizeni sdileji tutéz pfenosovou cestu
a kazdy vyslany signdl se Sifi po celé této cesté.

V soucasné dobé se tato topologie jako fyzicka v poéita¢ovych sitich ani nepouziva, setkame se
s ni spise u kabelové televize, na ni navazaného , kabelového internetu” a u nékterych hardwarovych
rozhranich v PAN sitich (SCSI). Diive se pouzivala u Ethernetu (na koaxialnim kabelu). Jako

logicka topologie se pouziva u starsich pomalejsich generaci Ethernetu.

Topologie hvézda. V siti je jeden centralni prvek, k némuz
jsou pripojeny ostatni uzly sité. Veskera komunikace probiha pres
tento centralni prvek.

Vyhodou je, ze pokud je poskozen spoj mezi nékterym uzlem
a centralnim prvkem, sif funguje dal (jen ten jeden uzel nemtize
komunikovat). Dalsi vyhodou je moznost oddéleni komunikaénich

cest mezi jednotlivimi dvojicemi uzlii (oddéleni zajisfuje na lo-

gické firovni centralni prvek).

Nevyhodou je, Ze centralni prvek je ,uzkym hrdlem komunikace® (tj. jakikoliv komunikace
musi jit pfes néj, je nejvic vytézovan), dale poskozeni nebo pfetizeni centralniho prvku znamena
kolaps celé sité. Nevihodou je také vétsi spotieba kabeldZe (ve srovnani s topologii shérnice).

Tato (fyzicka) topologie je zakladem soucasnych lokalnich siti.

Kruhova topologie. je vpodstaté obménou topologie shérnice se spoje-
nymi konci, vlastnosti této topologie jako fyzické jsou podobné jako vlastnosti
shérnice, véetné zptisobu $ifeni signilu, ale jako logicka topologie funguje tro-
chu jinak — miize byt napfiklad vyuzit princip ,peska® jako specialniho paketu
povolujictho vysilani, obihajiciho v kruhu, éimz je jednoznacné uréeno, které

pripojené zafizeni mize v daném okamziku vysilat.

Vyhody a nevihody jsou podobné jako u sbérnice.
Dfive se tato topologie pouzivala u siti Token Ring (lokalni) a FDDI (WAN).

Stromova topologie. Je to
zobecnéni topologie hvézda. Zafi-
zeni jsou rozdélena do urovni a po-
¢ita se s oddélenim provozu v jed-
notlivych éastech sité; to nezname- i'
na, ze by uzly v raznych éastech
nemohly spolu komunikovat, jen se
v pripadé, ze zrovna spolu komu-

nikovat nechtéji, navzajem nerusi.

Vivhodou je usnadnéni spravy
sité a malé riziko zahlceni spoje, nevyhodon je vy33i spotieba kabelii (pfedeviim pokud se budovani

sité provadi zivelné bez planu). Pfi vypadku nékterého z vnit¥ich uzli se jeho podstrom rozpadne.
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Se stromovou topologii se dnes bézné setkdvame ve stfednich a velkych lokalnich sitich, je

zakladem strukturovane kabeldZe. Typickym zastupcem je Ethernet.
Topologie mesh (smiSena). Pro tuto topologii jsou typické

‘\\\\1
=
/

redundantni spoje (tj. mezi dvéma uzly miZe vést vice nez jedna
cesta). Uzly v siti jsou viceméné rovnocenné (jen na okrajich mohou
byt jiné typy uzli, které zprostfedkovavaji komunikaci vnitinich uzla
se ,zbytkem svéta“). Pro tyto sité je typicka nejen redundance, ale -

také velké mnozstvi uzlhi, proto je hledani cesty v siti naroénéjsi.

Vyhodou je vysoka odolnost proti vypadku, nevyhodou vysoka
spotieba kabelaze.
Tento typ topologie je typicky pro soucasné WAN sité (MPLS apod.). V nich je tieba zajistit

spolehlivost cest, pricemz provoz je v prumeéru velky a proménlivy, tedy redundance je nezbytna.

q m Point-to-point spoj. Jednoduché propojeni dvou zafizeni. Jako fy-
=7 Jicka topologie je pouzitelna v pfipadé, ze opravdu potfebujeme propojit
pouze dvé zatizeni, ale jako logickd topologie je v soucasné dobé hodné

— I8
(00000
= —

pouzivana — pokud napfiklad u fyzické topologie hvézda pouzijeme jako

centralni prvek takové zafizeni, které dokize na logické irovni oddélit komunikaci s jednotlivymi
piipojenymi zafizenimi, pak je logickou topologii mnozina point-to-point spoji (kazdé koncové
zafizeni ,vidi* jen centralni prvek).

Patefni vedeni (backbone). Pitef je ¢ast sité propojujici jeji jednotlivé éasti. Predpoklada
se, Ze piimo na patef jsou napojeny aktivni prvky sité schopné oddélovat provoz (poznaji jestli
maji dotyény paket poslat do ,své* sité nebo pryé na pater). U vétsich siti je patef viceuroviova
(jednotlivé irovné — tier — jsou hierarchicky uspofadany). S patefi jsme se ve skutecnosti setkali

u stromové topologie.

Poznamka:
Také Internet ma odeddvna svou pater. Ze zacatku ji tvoril jeji pfedchiidece ARPANET, V druhé
tazi se patefi stalo nékolik siti komerénich poskytovateli. Dnes je zakladni struktura Internetu

sloZena ze tfl trovni:

e Tier 1 (Backbone Providers) — ISP organizace vét$inou nadnarodniho dosahu, které vlastni
nejdulezitéjsi ¢asti internetové patefe a maji pod kontrolou smérovani provozu na této pateri,

e Tier 2 (National Providers) — ISP narodniho dosahu, ktefi provozuji svou narodni éast patefe
Internetu, plati nékterému ISP z Tier 1 za pristup na hlavni patef a provozuji pfistupové
body na tuto patef (POP — Point of Presence),

e Tier 3 (Local Providers) — v rdmci zemé je (mélo by byt) vice téchto ISP, ktefi si navza-
jem konkuruji, nakupuji konektivitu od svého narodniho poskytovatele z Tier 2 a nabizeji
sluzby (pfistup k Internetu) koncovim zdkaznikiim (firmam, béZnym uZivatelfim, stdtnim

institucim apod.). Pro své zakazniky provozuji piistupovou sit, coz je tfeti firoven patefe

Internetu.
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Dalsi informace:

http://www.slideshare.net/abdurrehmanabdurrehman391/iap-03-isp-hierarchy-types-of-delays

1.2 Sifovy hardware

KaZzdé zafizeni pripojené do sité musi mit nejméné jedno sifové rozhrani, tedy komponentu,
pres kterou dokaze komunikovat se siti (pfijimat pakety nebo je odesilat). U bézného poéitace,
notebooku apod. jde jednoduse o sitovou kartu.

Sitové rozhrani mize byt integrovano na zakladni desce zafizeni (v posledni dobé to je pomérné
bézné, zejména pro mala zafizeni) nebo to miize byt dedikovana karta (pro zasumuti do slotu PCI
nebo PCle) nebo externi (pfipojujeme vétsinou pres USB).

Sitovd karta (NIC, Network Interface Card) je rozifujici karta poskytujici sitové rozhrani.

Obrazek 1.1: Sifové karty — dvé pro Etnernet, dvé pro Wi-fi (Zdroj: Heureka.cz)

Na obrazku 1.1 jsou étyfi riizné sifové karty pro zapojeni bézného poéitade do lokalni site.

Prvni karta je dedikovana do slotu PCle a umoziiuje komunikovat pres sit Ethernet, druhd je
externi pro USB a také je pro sit Ethernet. Zbyvajici dvé sifové karty numo#iuji komunikovat pfes
bezdratovou sit Wi-fi, a také je jedna dedikovana do PCle a druha externi do USB.
Prvni dvé karty na obrazku 1.1 maji fyzicky port, do kterého zasouvame konektor kabeln,
protoze Ethernet je sif vyuzivajici kabely. Dalsi dvé karty zadni fyzicky port nemaji, protoze Wi-fi
je bezdratova sit, tedy nepotfebujeme Zadné kabely piipojovat. Pokud je sifova karta integrovana
a potfebuje fyzické porty, najdeme je v piipadé klasického poéitade na back paneln (vzadu),
u notebooku taky vzadu nebo na boku.

Servery maji podobné sifové karty, jen obvykle s vice neZ jednim portem (bud ziloZni spoj,
nebo paralelni komunikace nebo pro rozsifeni komunikaéniho pasma), taky se u nich mtzeme
setkat 1 s jinymi plugy /rozhranimi nez u béznych poéita¢i (napfiklad Fibre Channel).

Aktivni sifové prvky, tedy na takova zafizeni, kterd nejsou koncova (komunikace jde pfes né,
nikoliv pouze od nich nebo jen k nim), samoziejmé taky potfebuji sifova rozhrani. Obvykle jich
viak mivaji mnohem vic nez bézné poéitace nebo servery, protoze pracuji jako zprostredkovatelé
komunikace, mezilehla zafizeni propojujici jednotky, desitky,... jinych zafizeni. Protoze prace se
siti je hlavni naplni jejich éinnosti, jsou jejich sitova rozhrani typicky integrovana.

Existuji riizné aktivni sifové prvky, které se 1idi uz svymi zakladnimi vlastnostmi. Na obrazcich
v sekci s topologiemi jste si uréité vSimli, Ze pro mezilehla zafizeni je pouzivano nékolik riznych

ikon. Ty nejdiilezit&jsi aktivni sitové prvky si dile predstavime.
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I Repeater (opakovac) je jednoduchy aktivni sifovy prvek se dvéma porty. Prichozi sig-
nél zesili (pfipadné znovu vygeneruje) a posle dal. Dnes se s repeatery setkavame spise
u bezdratovych lokalnich siti, ale také napt. HDMI, kde slouzi ke zvyseni dosahu signalu.

=’ Hub (rozbocovaé) je jednoduchy aktivni sitovy prvek, ktery ma typicky vice nez dva
porty. Cokoliv pfijde na néktery port, jen pfeposle na vSechny ostatni porty (tento
signal zesili nebo znovu vygeneruje). Stejné jako repeater, i hub pracuje pouze se signdlem, ne-

b4 3

dokaze se podivat ,dovniti“ paketu. Kazdy port se taky chova jako repeater — zesili nebo znovu
vygeneruje signal.

Jeho vyhodou je rychlost (nic slozitého nedéla), nevyhodou je, ze zbytec¢né zahlcuje sit (paket
posle vSem kromé odesilatele). V béznych pocitacovych sitich se uz dnes s huby moc nesetkavame,

pouzivaji se ale napfiklad v nékterych PAN sitich nebo u USB.

q Switch (pfepinac) je jiz trochu inteligentnéjsi aktivni sifovy prvek, ktery si vede tabulku
_— adres uzli (ke kazdému uzlu, ktery ,zna“, ma poznamenano, pfes ktery port je tento
uzel dosazitelny). U pfichoziho paketu zjisti adreséata, podle tabulky uréi port, ktery k nému vede,
a paket odesle jen na tento port. Pokud adresiata ,nezna“ (nema ho v tabulce) nebo kdyz je
paket uréen vSem (broadcast), odesle ho na vSechny porty. Rikime, Ze smérova¢ rozdéluje sit
na segmenty — pokud mezi sebou komunikuji uzly ze stejného segmentu, pak takova komunikace
nepronikne do jiného segmentu.

Vyhodou je, ze tolik nezahlcuje sit, také je mozné implementovat spravni a bezpecnostni
funkce. Nevyhodou je vypocetné naro¢néjsi provoz (coz je technicky fesitelné). Se switchi se bézné

setkavame v LAN, MAN i WAN sitich.

Bridge (most) je zafizeni navzajem oddélujici dva segmenty sité, podobné jako switch.

S ,Cistym*“ mostem se vSak moc nesetkavame — béznéjsi jsou switche, které propojuji vice
nez jen dva segmenty sité, navic drazsi switche mivaji rozsifenou funkcionalitu (napfiklad nékteré
funkee typické pro routery).

vvvvv z

&> Router (smérovac) je jesté slozitéjsi aktivni sifovy prvek. Taky si vede tabulku (fikame ji

==

ve kterych se nachazeji uzly. Prichozi paket ,,pitva* o néco dikladnéji nez switch (o tom podrobnéji

smérovact tabulka), v ni vSak obvykle nema adresy konkrétnich uzli, ale spiSe adresy siti,

déle), pri¢emz podle cilové adresy zjisti, do které sité patii adresat, ve smérovaci tabulce ovéfi,
ktery port je cestou do této sité, a na ten port paket odesle. Taky ma stanoveny port, na ktery
odesila uzly patrici do nezndmych siti. Broadcast pakety, tedy pakety adresované vsem, zahazuje
(pfijme, ale nikam neposle, ignoruje).

Zatimco switch oddéluje segmenty jedné sité, router oddéluje riizné sité (a taky samoziejmé

umoziuje jejich vzajemnou komunikaci, pficemz se navzajem nezahlcuji).

Obrazek 1.2: Piiklady switcha (D-Link a Cisco) a routeru (Cisco a HP, zadni strany) (Zdroj:
Heureka.cz)
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Vvhodou routeru je moznost implementace pokroéilych spravnych a bezpecnostnich funkei
a schopnost oddélit komunikaci v riznych sitich. Nevyhodou je jesté vice vypodetné narocny
provoz nez u switche, proto typicky routery maji méné porti nez switche, vykonnéjsi procesor
a vice paméti, aby vy3&l vypocetni zatéz unesly.
Brdina (gateway) slouzi k propojeni dvou ruznych typu siti, resp. slouzi jako spojovaci bod
a zaroven ,prekladatel*. Napfiklad pokud méame v domacnosti ADSL router, pravdépodobné ma

vestavénou branu pro komunikaci mezi nasi lokalni siti a ADSL siti poskytovatele internetu.

1.3 Co a jak prenasime po pocitacové siti
1.3.1 Data a informace

Lidé vétsinou poé¢itaji v dekadické (desitkové) soustavé, protoze maji deset prsti, ale pro pocitace
je prirozenéjsi poéitat spiSe v binarni (dvojkové) soustavé, protoze elektronické soucastky se mohou
vyskytovat v jednom ze dvou stavii — vypnuto,/zapnuto, neprochazi proud/prochazi proud. Také
data, kterd posilame poé¢itacovou siti, jsou ve skutecénosti v bindrnim forméatu.

Zatim jsme pro to, co je pfenaSeno siti, pouzivali pojem data, coZ je ve vétdiné piipadt

v pofadku. Konkrétnéjsim pojmem je vsak informace.

Definice (Informace)

Informace jsou data, ktera snizuji nebo odstrafiuji neuréitost systému. Informace lze pfijimat,
odesilat, uchovavat a zpracovavat.
Mnozstvim informace rozumime rozdil mezi stavem neuréitosti systému pred a po pfijeti dané

informace.

%

To, do jaké miry jsou data informaci, je relativni — zdlezi na posuzovateli a na tom, jak moc jsou
konkrétné pro néj dotyéna data ,nova“, ,uziteéna“.
Jednotkou mnozstvi informace je bitf, ktery mize nabyvat jedné ze dvou hodnot — 0 nebo 1.
Odvozenou jednotkou je Byte, ktery obvykle zabira 8 bitt.

Také se pouzivajl predpony uréujici nasobné mnozstvi — bud podle soustavy SI (nasobnost
1000 = 10*) nebo binarni nasobky (nasobnost 2'° = 1024). Binarni nasobky jsou standardizovény
jako IEC 60027-2, tento standard je prevzat jako ¢eska norma CSN IEC 60027-2.

‘ Nazev ‘ Znacka ‘ Hodnota v B ‘
Kibibyte KiB |1KiB = 21B = 1024B

Mebibyte | MiB | 1MiB = 29 KiB = 1024KiB = 2B

Gibibyte GiB |1GiB = 2'MiB = 1024 MiB = 22 KiB = 2B

Tebibyte TiB |1TiB = 2!°GiB = 1024 GiB = 22 MiB = 2% KiB = 2B
atd.

Tabulka 1.2: Binarni nasobky
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V tabulce 1.2 je ukdzan vyznam pripon pouzivanych pro nasobnost (v pripadé jednotky Byte,
pro bit by to bylo samozfejmé podobné). Na rozdil mezi nasobnosti podle SI a binarni je tfeba si

davat pozor — napriklad:
e IMB = 1000000B
o | MiB = 1048576 B

To znamena, ze 1 MiB je o 48 576 Byt vétsi, coz je rozdil témér 5 %.

Poznamka:

Jak je vyse uvedeno, Byte miva obuykle 8 biti. Pro¢ ebvykle? Protoze zalezi na konkrétni hard-

warové architektufe. Jeden Byte mize mit 6, 7, 8 nebo 9 bitii. Vétsina téchto vyjimek se vztahuje

k hlubové historii, ale napfiklad dodnes se miizeme setkat se Thitovym kddovinim v nékterych

V informatice je preferovan jeden dilezity princip — jednoznacnost. Potfebujeme se vyjadfovat

e-mailech psanych v anglicky mluvicich zemich.

jednoznaéné, presné, tak, aby bylo vzdy jasné, o éem a o jakém mnozstvi mluvime. Proto kromé
pojmu Byte existuje i jeho jednoznacnéjsi ekvivalent: oktet.

Oktet je jednotka mnozstvi informace predstavujici 8 bitt. Vyznam tohoto pojmu se promitl
i do jeho ndzvu — v latiné se ,osm" fekne ,octo®.

Ve vétsiné pfipadi jsou tedy terminy Byte a oktet synonyma, ale pojem oktet je vidy jedno-
znacny, proto je predeviim v oblasti pocitacovych siti pouzivan vice. Dokonce je mozné k nému
pfidruZzovat pfedpony znamenajici nasobky — naptiklad kilooktet (ko) nebo kibioktet (Kio), ale
s tim se uz zdaleka tolik nesetkdvame, ve zkratkovém zapisu a s nasobnostmi se pouZiva spiSe

pojem Byte.

1.3.2 Protokoly: jak se elektroniéti cizinci navzajem domluvi

V poéitaéové siti miizeme propojit i pomérné hodné odlisna zafizeni — nejde jen o to, Ze na jednom
pocitaci bézi Windows v uréité verzi, na dalsi Windows v jiné verzi, pak je tu néjaky Linux, server
se Solarisem, MacQOS X apod., na aktivnich sifoviych prveich ¢asto mame Linux (opravdu!l), 10S
(ne ten od Applu, ale od Cisca) nebo néco Oplné jiného... Zafizeni v siti se mnohem vice nez
softwarem lisi svym hardwarem. Jak se vlastné takovi ,cizinci* dokidzou navzajem domluvit?

Ve svété lidi se doroznmivame nékterym jazykem — éesky, anglicky, némecky, éinsky.. .., a do-
kaZeme si popovidat s kazdym, kdo bud ovlada néktery jazyk, ktery ovladame i my, anebo existuje
ochotny prekladatel ovladajici néktery nas jazyvk a néktery jazyk naSeho partnera pro komunikaci.
Jazyk uréuje, jak je co pojmenovino, jak maAme pozdravit na zacatku komunikace, jakym zpihso-
bem mame druhé strané sdélit uréitou informaci, jak nam na toto sdéleni druha strana odpovi,
jak se dozvime, ze nadm ten druhy nerozumi, jak mame rozhovor ukonéit a rozlouéit se.

Ve svété elektroniky jsou misto jazykt protokely. Protokol uréuje, jakym zptisobem ma ko-
munikace zaéit, pfipadné jak se dohodnout na uréitych parametrech komunikace, jak sdélit druhé
strané uréity typ informace, jak ma druha strana potvrdit pfijem nebo sdélit, Zze je tfeba pfenos

opakovat, jak se komunikace ukoncuje, atd.
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Definice (Protokol a jeho implementace)

Protokol je konvence, podle které probiha uréity typ (vétsinou elektronické) komunikace. Definuje
pravidla uréujici syntaxi (jak jsou které signaly poskladany), sémantiku (vyznam) a synchronizaci
komunikace.

Protokol je pouze predpis, ktery je tfeba implementovat (naprogramovat, aby mohl byt v praxi

pouzivan). Implementace mize byt softwarova, hardwarova nebo kombinace softwarové a hard-

Napftiklad protokol HTTP uréuje, jak se ma ,bavit“ webovy prohlizec s WWW serverem (pro

WATOVE.

upresnéni: HTTP je ve skutefnosti univerzalnéjsi, tento priklad byl zvolen proto, Ze s timto pou-
zitim se kazdy setkal). Protokol HT'TP je implementovan (naprogramovian) v operaénim systému
bézicim na poéitaci, u kterého sedite, a taky samozfejmé na druhé strané — v operaénim systému

WWW serveru, se kterym komunikujete.

Poznamka:

Pro navrh protokolu plati jedno dilezité pravidlo (vlastné je zachovavano i jinde, napfiklad u sys-

tému UNIX): protokol by mél byt jednoduchy, kratky, jednoznaéné implementovatelny. Nemél by
byt moc slozity, protoze ¢im vétsi slozitost, tim vétsi pravdépodobnost chyb. Proto zadny proto-
kol neni moc univerzalni — umi jednu konkrétni véc, a umi ji dobie. V anglié¢tiné se to vyjadiuje
zkratkou KISS (Keep it Simple, Stupid — at je to jednoduché, hloupé).

Aby tento princip mohl byt dodrzovan, existuji uréité konvence pro spolupraci protokoli: to,

Princip protokoli neni ani zdaleka jen zalezitosti poéitatovych siti — protokoly se pouzivaji v te-

co protokol neumi, pfeda ke zpracovini jinému protokolu.

lekomunikacich, spotfebni elektronice, strojirenstvi, ale napfiklad i ,uvniti* pocitace. Kazdy se

setkal tfeba s protokolem USB, SATA ...

1.3.3 Vlastnosti protokola

Jak bylo vyse uvedeno, bézné pouzivané protokoly maji obvykle (kromé jinych) tyto tii dilezité
vlastnosti:

® jsou vieobecné znamé a (téméi) kdokoliv je miiZe implementovat,

# jsou spise jednoduché, nepfilis komplexni,

o mohou spolupracovat s jinymi protokoly.
Nejdfiv se zaméfime na prvni vlastnost. Pro¢ je dulezita? Predstavme si situaci, kdy vyrobce
sifového hardwaru pfijde s novym zafizenim a rozhodne se, Ze toto zafizeni bude komunikovat
podle nového protokolu, jehoz specifikaci nikomu jinému neposkytne. Toto zafizeni si oviem bude
Sozumét” jen s takoviymi zafizenimi, ktera budou podporovat tentyz protokol, takze nedokaze ko-
munikovat se zafizenimi od jinych vyrobeil. Pro dotyéného vyrobee by to snad mohlo byt vyhodné,
pokud by dokazal své potenciilni zdkazniky presvédéit, aby kupovali jenom od néj, ale realita byva
jind — zékaznici by radsi kupovali takova zafizeni, kterd by mohli bez problémn zatadit do své

sité, ve které uz pravdépodobné maji néjaka zafizeni od jinych vyrober.
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Proto je vétdina protokoli bud volné dostupna (specifikace je zcela volné k nahlédnuti, im-
plementovat mtize kdokoliv) nebo alesponi dostupna jinym zptisobem (specifikace miize byt po-
skytnuta za poplatek, udéleni licence), pifipadné je specifikace sice dostupna, ale za jeji pouziti
(implementaci) je tfeba platit formou nakupu licence.

Otevieny protokol je protokol zcela volné dostupny, naopak proprietarni protokol je takovy
protokol, jehoZ specifikace neni nikde zvefejnéna a jeho tviirce si ji bud nechava jen pro sebe nebo

licencuje vybranym obchodnim partnertim za poplatek.

Poznamka:

vvvvvv

smérovacim protokolem otevieny protokol OSPF. Naopak IGRP (proprietarni smérovaci protokol
spoleénosti Cisco) se témé&F nepouziva dokonce ani na zafizenich od samotného Cisca.

Na druhou stranu — Skype je taky proprietarni, ale to na jeho popularité neubira (nicmeéné se

Pokud sifové zafizeni podporuje néktery proprietarni protokol, obvykle pro danou funkci taky

nejedna o protokol, na némz by stilo fungovani siti).

podporuje néktery alternativni protokol s dostupnéjdi specifikaci, aby si mohlo ,,popovidat® se
zafizenimi jinych vyrobem.

Zaméime se ted na druhou a tfeti vlastnost — jednoduchost a schopnost spoluprace s jinymi
protokoly. O jakémkoliv produktu (af uz hardwarovém nebo softwarovém) plati, Ze ¢im je slozi-
t&jSi, tim vétsi je pravdépodobnost chyb a tim naroénéjsi je takovy produkt vytvofit. V oblasti
technologii jde vyvoj velmi svizné kupfedu, takze i casové hledisko vytvareni nebo aktualizace pro-
duktii je dilezité, o bezpefnosti nemluvé. Navic — rizné typy zafizeni maji uréitou mnozinu funkei
spoleénou, lifi se jen v nééem. Proto je bézné vytvafet mensi tiseky kédu (programi, protokoli,
piipadné u hardwaru kusy souéastek) a pak je vhodné sklddat do pozadovaného celku.

Dale se k principu otevienosti, jednoduchosti a spoluprace budeme ¢asto vracet.

1.4 Standardizace a modely pocéitacovych siti

Definice (Standard, norma a standardizace)
Standard (v oblasti technologii) je pozadavek na splnéni uréitych konkrétnich vlastnosti pro uréity
typ hardwaru, softwaru apod. Je to dokument popisujici pozadavky, specifikace, navody a popisy
pro dany produkt, proces ¢ sluzbu. RozliSujeme standardy

e normativni (de ture, podle zdkona) — jejich dodrzovani je vyzadovano, obvykle je stanovi

prislusna statni instituce,

® popisné (de facto) — jejich dodrzovani sice neni striktné vyzadovano, ale je v zajmu virobce.
V oblasti technologii obvykle pouzivime pojem nerma pro normativni standardy, jinak prosté
pouzijeme pojem standard, tiebaZe se taky ¢asto mluvi o deporuéenich (recommendation).

Standardizace je proces sjednoceni vlastnosti a funkei daného produktu pomoci stanoveni

standardu.




