
 

 



 

 



 

 

ABSTRACT 

This bachelor thesis deals with Czech to English translation of a scientific text. The goal 

is to translate and then comment on an educational text about computer architecture. The 

thesis will draw upon various linguistic tools to identify and name differences between 

Czech and English languages and explain how to maintain the same meaning in the genre 

of a scientific text. 
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ABSTRAKT 

Bakalářská práce se zabývá překladem odborného českého textu do anglického jazyka. 

Cílem je přeložit a okomentovat studijní materiál týkající se počítačové architektury. 

Práce využije různé lingvistické prostředky pro určení a pojmenování rozdílů mezi 

českým a anglickým jazykem, a také jak udržet stejný význam v žánru odborného stylu. 
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Odborný text, architektura počítačů, překlad, rozdíly mezi textem v českém a anglickém 

jazyce, komentář, překlad z rodného jazyka do cizího 
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1. INTRODUCTION 

The objective of this bachelor thesis is to translate a scientific text and present a 

commentary on the differences between the source and target languages texts which arise 

during the translation process. A part of the education material Computers and 

Programming 1 (Provazník) has been chosen. It should provide sufficient content for the 

thesis. The text deals with computer architecture enabling for a comprehensive study of 

problems which may emerge while translating a text concerning computer hardware. 

The process of translation from the source language to the target language is a complex 

task. It is important to express original meaning of the author in a way that is both 

comprehensible and accurate in the target language. Likewise, all aspects must be 

considered: social and cultural background of the author, the knowledge of the target 

audience, the genre of writing to perform a translation which is adequate and satisfies 

requirements of the given field accordingly. In case of a scientific text, a certain degree 

of professional knowledge is required. 

The bachelor thesis will provide an outline of fundamental translation theories and genres 

used in a scientific text. This will be followed by the translation itself and a commentary 

which will analyze and compare both the differences and similarities. Shifts, which arose 

during the translation process, will be addressed. The glossary will contain a summary of 

terms related to the topic of the source, scientific text. In conclusion, the thesis overall 

will be evaluated.
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2. TRANSLATION PROCESS 

This chapter introduces the problematics of a translation process. The influence of 

language itself and fundamental theories of translation will be covered. A topic related to 

genres will provide necessary insight during the translation of a scientific text. 

2.1. LINGUISTIC RELATIVITY 

The Sapir-Whorf hypothesis states that every language affects the way an individual 

perceives and reacts to the world. It consists of two versions. Linguistic relativity claims 

that different languages provide different form of cognitive processes. In contrast, the 

second version – linguistic determinism – states that language entirely determines “all 

thinking, specifically what one can think about and how the cognitive processes can 

occur” (Kennison 2014:201). 

This hypothesis is based on the research conducted by Edward Sapir and his student 

Benjamin Lee Whorf. In his statement, Sapir (1929:209) compared different speech 

communities: “No two languages are ever sufficiently similar to be considered as 

representing the same social reality. The worlds in which different societies live are 

distinct worlds, not merely the same world with different labels attached” (1929:209). 

This means that the differences between various languages representations of reality 

cause speakers to perceive the world differently. 

The effect of this difference is analyzed by Everett (2013:3), who points out 

complications during translation of ideas between languages the speakers are fluent in: 

“…it is often difficult to translate ideas accurately between them, and frequently it seems 

that concepts are being missed even after careful deliberation over a given translation” 

(2013:3). 

These impacts of language are advocated by Whorf, who express the differences between 

various languages as “patterns of language” which “are not the same for all men but 

specific for each language and constitute the formalized side of language, or its grammar” 

(1956:221). Furthermore, he states that “users of markedly different grammars are 

pointed by their grammar toward different types of observations . . . and hence are not 

equivalent . . . but must arrive at somewhat different views of world” (1956:221).  
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2.2. TRANSLATION THEORY 

In his translation studies, Munday (2012:8) states that the origin of “the English term 

translation” is ambiguous and dates either from Old French or Latin. This term can 

represent the field of study, the final product, or the process itself. The process of 

translation involves transformation of a source language text into a text in the target 

language. 

According to Newmark (1988:11), the translation itself should be preceded by proper 

reading of the source text to fully understand the meaning, identify potential problems 

and choose the suitable translation method for its purpose. He also distinguishes two types 

of reading: “general and close reading”.  The purpose of the “general reading” is to 

achieve the required knowledge in a given field. The “close reading” is thorough reading 

of the source text and analysis of “words both out of and in context.” 

Jakobson (1959, cited in Knittlová, Grygová and Zehnalová 2010:15) presents three types 

of a translation: 

a) Intralingual – repetition using synonymic words on both lexical and syntactic 

level of the text. It can include reiteration, repeating of text or paraphrase. 

b) Inter-semiotic – verbal language interprets non-verbal language (e.g. reading 

of mathematical formulas). 

c) Interlingual – expressing the information of the source language text in the 

target language without any undesirable changes in content, stylistics, or 

formal aspects of the text. 

Grygová (in Knittlová, Grygová and Zehnalová 2010:14) appends that a translation must 

be natural and organic in the target language. The meaning must remain equal or as close 

as possible to the meaning of the original text. In other words, the recipient of the 

translated text receives the same information as the recipient of the original text – entropy 

is reduced to the minimum. At last, the translated text affects the recipient in the same 

way as the original text – it preserves its dynamics. Grygová defines an ideal translation 

as a translated text which gives the impression of a text written in the original language.  

However, the differences between the source and the target languages commonly lead to 

impossibility of preserving the exactly the same meaning. Newmark (1998:17) points out 

the presence of “untranslatable words”. The following methods of Vinay and Darbelnet 

(in Knittlová, Grygová and Zehnalová 2010:19) address the issue of an absent equivalent: 
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1. Transcription – transforming a term using the target language system while 

satisfying transliteration 

2. Calque – literal translation 

3. Substitution – substituting the original term by its alternative equivalent 

4. Transposition – necessary grammar changes required by target language 

5. Modulation – change of viewpoint (e.g. change of miles to meters) 

6. Equivalence – transforming a term using the expressions, idioms, and 

proverbs of the target language  

7. Adaptation – substitution of an event not present in a culture of the target 

language using an equivalent 

Another approach of solving the absent equivalent is introduced by Malone (1988, cited 

in Knittlová 2000:15): 

1. Equality (A = E) 

2. Substitution (A : S) 

3. Divergence (A : B/C) 

4. Convergence (B/C : A) 

5. Amplification (A : AB) 

6. Reduction (AB : A) 

7. Diffusion (AB : A/B) 

8. Condensation (A/B : AB) 

9. Reordering (AB : BA) 

The differences in languages responsible for difficulties in creating a target language 

equivalent are analyzed by Nida (1982, cited in Knittlová 2000:16). He presents several 

examples: 

1. The source language omits information which is necessary in the target language 

2. The source language does not distinguish semantic elements which are present in 

the target language 

3. The target language requires information which is polysemous in the source 

language 

4. Information which is implicit in the source language is explicit in the target 

language 

5. Explicit information must be rephrased in the target language 
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An example is provided by Everett (2013:7) who mentions Karitiâna language which 

lacks an equivalent for a superordinate term “monkey”. This is most presumably a result 

of result of the presence of various species of monkeys living in the vicinity of Karitiâna 

speech community. 

Nida (1982:12) distinguishes two translation principles: dynamic equivalence and formal 

correspondence. Nida advocates the dynamic equivalence and defines it as a reproduction 

“in the receptor language the closest natural equivalent of the source.” The word “closest” 

implies the impossibility of achieving an absolute equivalent and marks the closest as the 

most appropriate. Another important word, “natural” represents the requirement of the 

translated text to be perceived as a text originally written in the target language. In 

comparison, formal correspondence is an act of reproducing the form of the source 

language text in the target language. This leads to a translation which sounds unnatural 

(or foreign) to a native speaker. Therefore, the translated message is altered and may lead 

to incorrect comprehension. 

To summarize this chapter, the objective of a translation process is to preserve the 

meaning and context of the source language text. This can be achieved by using adequate 

linguistic tools offered by the target language. 

2.3. GENRE 

While translating or interpreting, it is important to perceive the context of the original 

source. This source – whether it is a written text or a spoken utterance – holds additional 

information, the context, which can succumb to entropy if omitted. These contexts can be 

analyzed using Kramsch definition: 

“Whereas a literacy event is defined as any interaction between readers and written texts 

within a social context, a genre is a socially sanctioned type of communicative event, 

either spoken – like a sermon, a joke, a lecture–or printed, like a press report, a novel or 

a political manifesto.” (1998:62) 

This definition discriminates the communication by its form (written or spoken) and genre 

(settled social expectations of a specific communicative event). The latter (e.g. 

administrative, journalistic, scientific, literature…) is then further divided according to 

the field of interest. The individual genres are characterized by specific requirements on 

syntax, terminology, form, and the objective. 
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2.3.1. SUBGENRES 

There are two types of genres used in technology – popular scientific and scientific 

(formal) style. Krhutová (2009:57) points out that “distinctive feature is the degree of 

explicitness and implicitness.” Therefore, the differences are closely related to the 

knowledge of the target audience: the scientific style requires a greater degree of 

knowledge while the popular scientific style employs simple terms which are 

understandable by non-professional recipients. The popular scientific style also uses 

colloquial expressions and “establishes a close connection to reader” (see Krhutová 

2009:58; Urbanová 2008, cited in Krhutová 2009:57). 

Thus, the less descriptive text, the more scientific it is: 

Scientific style 

Von Neumann model was introduced in 1945 by American mathematician John 

von Neumann (born in Hungary) as a model of automatic computer. Nowadays, the 

model is with certain degree of changes, preserved. 

Popular scientific style 

John von Neumann was one of the great scientists born in the last century. Formerly 

born in Hungary, this American mathematician is best known for his model of 

automatic computer, a computer which allows to carry out a set of operations 

without human intervention. As a matter of fact, we can say that the model was 

well designed because modern computers still use an altered version of it. 

TABLE 2.1: Demonstration of differences 

The example (TABLE 2.1) demonstrates the differences between styles: the popular 

scientific text presupposes inadequate knowledge of the audience (explanation of 

automatic computer). Another difference is the attempt of the author to connect to the 

reader by using we. In contrast, the scientific style text is impersonal and presents the data 

without the delay while getting to the point of the sentence. 

Knittlová, Grygová and Zehnalová (2010:149) points out the context the author must 

consider. The text is a monologue, i.e. there is no immediate feedback from the audience, 

thus the presented information must be clear, accurate, and exact. 
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Another distinction lies in the lexis applied. According to Knittlová, Grygová and 

Zehnalová (2010:149) the scientific style is characteristic by the repetition of terms while 

the popular scientific style uses various synonyms. Krhutová (2009:58) also points out 

that this can be further observed in devices which create lexical cohesion chain. Scientific 

style employs terms rather than deictic expressions, general words, or synonyms. 

To summarize, a specific genre has its typical linguistic features which frequently occur 

and are expected by a particular discourse community. These expectations are different 

in different speech communities and they must be considered during the translation 

process.
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3. COMPUTER ARCHITECTURE 

Von Neumann model was introduced in 1945 by American mathematician John von 

Neumann (born in Hungary) as a model of automatic computer. Nowadays, the model is 

with certain degree of changes, preserved. 

This model states that computer consists of five main modules: 

➢ Primary storage – designed for storage of the program being processed, the data 

being processed and the results of calculations. 

➢ Arithmetic-logic unit (ALU) – a unit which performs all arithmetical (e.g. 

addition, multiplication, division) and bitwise (e.g. shifts, logical AND and OR) 

operations. 

➢ Control unit – a unit that directs operation of all computer units. This directing 

is done by control signals, which are sent to individual modules. Responses to 

control signals, also known as process states of individual modules are sent back 

to the control unit via status reports. 

➢ Input device – devices designed for input of programs and data. 

➢ Output device – devices designed for output of results. 

Von Neumann model can also distinguish two more modules formed by connecting 

previous components: 

➢ Processor: Control unit + ALU 

➢ Central Processor Unit (CPU): Processor + Primary storage 

Principle of Computer Operation by Von Neumann Model  

A program, which will perform calculation, is placed into primary storage via ALU. The 

data to be processed by the program, are placed into primary storage in the same way. 

The calculation itself will take place, the individual steps of which are performed by ALU. 

This unit is, along with other modules, directed throughout the calculation by control unit 

of the computer. Intermediate results are stored into primary storage. Results are sent via 

ALU to output device after the calculations are completed. 

Basic Differences between Modern Computer and Von Neumann Model 

➢ Von Neumann model states that computer can operate only one program at a time. 

This leads to poor usage of process time (CPU time). Therefore, it is common that 

the computer parallelly processes more programs at once. This is called 
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multitasking. 

➢ Computer can contain more than one processor 

➢ Von Neumann model operated only in discrete mode (program and data are placed 

into memory followed by calculations being performed. During calculations, the 

computer is irresponsive to user’ input). 

➢ There are input/output devices that allow for bidirectional data flow. 

➢ No necessity for complete program initialization in memory, allowing for partial 

initialization and postponing initialization of other parts only when they are 

needed. 

Historically, computers are categorized into so called generations. Every generation is 

characteristic with its configuration, speed and elementary electronic component. 

Generation Year Speed  Electronic Component 

0. 1940 1 – 10 Relay 

1. 1950 100 – 1,000 Vacuum tubes 

2. 1958 1,000 – 10,000 Transistors 

3. 1964 10,000 – 100,000 Integrated circuits 

3. ½ 1972 100,000 – 1,000,000 Integrated circuits LSI 

4. 1981 10 mil. Integrated circuits VLSI 

TABLE 3.1:  Computer generations 

3.1.  PC ARCHITECTURE 

A portable-computer class device consists of the following parts: 

➢ Base unit: part enclosed in the case of computer. Contains (or can contain) these 

components: 

• motherboard, 

• processor, 

• numeric (math) coprocessor, 

• primary storage, 
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• cache memory, 

• CMOS memory, 

• floppy disk drive, 

• hard disk drives, 

• disk controllers, 

• internal drives for disc media (CD-R, CD-RW, DVD-R, DVD-RW, ZIP, 

JAZ, SyJet,…), 

• graphics card, 

• sound card, 

• I/O card, 

• network card, 

• other devices. 

➢ screen, 

➢ printer, 

➢ keyboard, 

➢ pointing device (mouse, trackball, …), 

➢ external drives of disc media, 

➢ PCMCIA devices, 

➢ scanner, 

➢ other devices. 

 

3.1.1. MOTHERBOARD 

A motherboard is a printed circuit board which provides a foundation for the whole 

computer. The motherboard primarily contains these components (modules): 

➢ processor (microprocessor), 

➢ numeric coprocessor (in older computers), 

➢ chipset circuits, 

➢ expansion bus, 

➢ memory, 

➢ buffering cache memory, 

➢ slots located on expansion bus for connection of expansion cards. 
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Major computer components such as a processor, numeric coprocessor, cache memory 

controller, memory and circuits of chipset are interconnected by so-called system bus. 

This enables a fast, mutual communication.  

Processor 

Processor is an integrated circuit which carries out the functions of the CPU. It 

substantially affects the performance of the whole computer (the more powerful 

processor, the more powerful computer). Processor contains quick memory locations of 

a small capacity called registers. Basic parameters are: 

Parameter Description Unit 

Clock rate Number of steps (operations) executed per second Hz 

Throughput The maximum number of instructions executable 

during one clock period  

- 

Word size The maximum number of bits processed during one 

operation 

bit 

Transmission 

bandwidth 

The maximum number of bits transferrable during 

one operation from (to) a chip  

bit 

Cache memory 

capacity 

Capacity of the quick internal memory located on 

the processor chip 

byte 

Allocation 

memory size 

Size of the memory directly addressable by the 

processor  

byte 

TABLE 3.2:  Basic computer parameters 

Processor is a synchronous device. This means that neither the control signals it generates 

nor its consecutive operations are random but are related to a clock signal. The clock 

signal is generated by other devices and is usually distributed to more units of the 

computer. This clock signal secures correct timing of communication for every device 

and operation taking place inside the processor. Instruction processing usually takes a few 

clock periods of the clock signal. Number of clocks required for the processing of an 

entire instruction is called an instruction cycle. 

Registers are a crucial part of the processor. They are very fast memory locations of a 
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small capacity (in orders of bytes) usually located inside of the computer processor. 

Registers can be divided into general-purpose registers and special-purpose registers. 

Similarly, as the primary storage, general-purpose registers are designated for storage of 

operands, intermediate results and results. Their advantage over primary storage is the 

instant accessibility of information stored without the necessity of access outside of the 

processor. The second group of registers are special-purpose registers. Every special-

purpose register is designated for specific operation. A change of its content can be 

utilized for adjustment of the processor operation. 

The processor performance also depends on the effectiveness of its microcode instruction 

set. Basically, it means how effectively are individual instructions programmed. For 

example, the processor may require 25, or even 70 clocks for the division of two numbers. 

As a matter of fact, almost every instruction can be processed during one clock. The 

procedure, which performs one-clock operations is called pipelining. This procedure is 

based on the fact, that processing of every processor instruction can be divided into five 

primary stages: 

➢ PF (Prefetch) – instruction selection (next instruction that is being processed 

is fetched from RAM or buffering cache memory), 

➢ D1 (Decode1) – instruction decoding (length and type of instruction is 

determined), 

➢ D2 (Decode2) – determination of operands addresses being used by 

instruction, 

➢ EX (Execution) – execution of instruction, 

➢ WB (Write Back) – recording results of the processed instruction. 

Each stage can be processed by individually operating unit. The moment the unit finishes 

its operation, it sends its result and continues with another instruction. This result is 

received by another unit which process subsequent stage. Classical processing and 

pipelining are documented in Figure 3.1 and Figure 3.2. 
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 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 

PF I1     I2     

D1  I1     I2    

D2   I1     I2   

EX    I1     I2  

WB     I1     I2 

Figure 3.1:  Classical processor processing of instructions  

 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 

PF I1 I2 I3 I4 I5 I6 I7 I8 I9 I10 

D1  I1 I2 I3 I4 I5 I6 I7 I8 I9 

D2   I1 I2 I3 I4 I5 I6 I7 I8 

EX    I1 I2 I3 I4 I5 I6 I7 

WB     I1 I2 I3 I4 I5 I6 

Figure 3.2:  Pipelining 

Individual columns represent clocks of the processor. Instructions in appropriate stage of 

processing are depicted in rows. During classical processing, the first instruction is 

completely processed during five clocks. Second instruction is then processed during the 

following five clocks. In case of pipelining, the first instruction is completely processed 

during the first five clocks while subsequent instructions are being simultaneously 

processed. This means that every following clock completes another instruction. Optimal 

situation is that the six of instructions are completed on tenth clock. 

While pipelining, a problem occurs when one of the instructions performs a jump. 

Afterwards, it is necessary to empty the queue. The reason for that is that the yet to be 

processed instructions are not going to be processed at all. The program will continue at 

a different location meaning that the queue of instructions will start anew. 

A processor, which has only one queue for pipelining is called scalar processor. The 

pipelining can be performed with more than one queue, though. A processor, with more 
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than one queue for pipelining is called a superscalar processor. This technique enables 

the possibility of processing more than one instruction during a single clock time. 

Chipset 

Chipset is the core of the motherboard. Its task is to provide communication between 

individual parts of the motherboard and cooperation with other computer components. 

Chipset restricts the parameters of peripheral devices and computer components which 

are connected to the motherboard, affecting the performance profile of the whole 

computer. 

Chipset is divided into two basic modules: System Controller (North Bridge) and 

Peripheral Bus Controller (South Bridge). The System Controller is closer to the 

processor and provides fast data flows in key areas of the computer. It is connected 

through the FSB (Front Side Bus) to the processor. The FSB provides its entire interaction 

with the other parts of the motherboard and the PC itself. The memory bus is also 

connected to the System Controller. Its speed is usually equal or greater than the speed of 

the FSB. The second module, Peripheral Bus Controller, provides connection of 

peripherals to the motherboard. The connection between both modules is provided by PCI 

bus. Its slots are prepared for a connection of expansion cards. 

Peripheral Bus is primarily for a connection of the hard disk system. The parameters of 

the whole module (respectively the whole chipset) decide the maximum transmission 

speed which can be achieved by hard disks connected to the motherboard. Peripheral Bus 

also handles USB, serial and parallel ports and provides BIOS services. 

Memory 

Computer memory is a device which provides storage for programs and data operated by 

the computer. Memory can be divided into three basic groups: 

➢ Registers – memory locations on the chip of the processor which are used for 

short-term storage of the information being processed. 

➢ Internal memory – memory usually fitted on the motherboard. They are 

semiconductor-based. They are used for initialization of programs (or their 

parts) being launched and data, which they require. 

➢ External memory – memory usually based on devices using removable disk 

media. Writing to this memory is performed by magnetic or optic principle. 

They provide long-term storage and backup of data. 
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Basic parameters of memory: 

➢ Capacity – the amount of information which can be stored to the memory, 

➢ Access time – the time required by memory before information can be 

accessed after receiving a request, 

➢ Transmission speed – the amount of data which can be read or written per 

unit of time, 

➢ Static / Dynamic, 

• Static memory – retains the stored information as long as the memory 

is connected to a power supply, 

•  Dynamic memory – stored information vanishes even while being 

connected to a power supply (the information must be periodically 

refreshed to prevent its loss), 

➢ Destructive readout, 

• Destructive readout – reading of information from memory leads to 

loss of this information (information must be rewritten into memory 

after reading), 

• Non-destructive readout– reading of information does not lead to any 

negative influence, 

➢ Volatility, 

• Volatile – stored information is lost after power supply is 

disconnected, 

• Non-volatile – retains the stored information even while not being 

connected to power supply, 

➢ Accessibility, 

• Sequential – all the preceding information must be read before the 

required information is accessed, 

• Random – required information can be directly accessed, 

➢ Reliability – average time between two memory malfunctions, 

➢ Cost per bit – the price which must be paid for one bit of memory. 

 



23 

 

3.2.  PC COMMUNICATION INTERFACE  

PC class computers consist of various interfaces designed for communication of devices 

inside and outside the computer. Basic categorization is performed depending on whether 

the data is transmitted in the whole word size (parallel) or sequentially one bit at a time 

(serial). 

Serial interfaces primarily comprise: 

➢ serial port, 

➢ USB, 

➢ IEEE-1934, 

➢ IrDA, 

➢ Bluetooth. 

Parallel interfaces primarily comprise: 

➢ parallel port, 

➢ IDE, 

➢ SCSI, 

➢ SATA. 

Serial interfaces and a parallel port are discussed in chapters 3.2.1 and 3.2.2. Individual 

chapters are devoted to IDE, SCSI and SATA interfaces. 

3.2.1. SERIAL INTERFACE 

Serial Port 

Asynchronous serial interface was designed as a port for a communication between two 

devices. Asynchronous means that neither the synchronization nor the clock signal is 

used. This means that individual signs are sent with an arbitrary timing. 

Each sign sent via serial interface is defined by a standard start signal and stop signal: a 

sign of start is called a start-bit and a sign of stop are one or two stop-bits. Every start-bit 

is followed by another 8 bits (1 byte) forming transmitted data themselves. Receiving 

device then identifies individual signs by the start and stop signals. This means that the 

interface is sign oriented. Data transmission overhead given by the start and end signals 

is approximately 20%.  

The term serial means that data is sent on the same wire while each bit has its assigned 
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position in flow. In case of PC, serial ports are in one of multifunction adapters or on a 

card which includes at least one parallel port. In modern computer motherboards, a built-

in chip Super I/O creates either one or two serial interfaces. This means that expansion 

adapters are not required to be used in modern computers. 

Various devices like modems, plotters, printers, other computers, a barcode scanner or 

various peripherals can be connected through serial ports. 

Serial communication is defined by the Reference Standard 232 revision C (RS-232C). 

Therefore, serial ports are sometimes called ports RS-232. 

USB Interface 

The main objective during the development of USB (Universal Serial Bus) bus was to 

enable a connection of external devices to the computer without the necessity of 

configuring system resources and the need to restart the computer. Another objective was 

to avoid the usage of more expansion cards.  

The first version of the USB standard called 1.0 was released in 1996, soon followed by 

the first modification USB 1.1. which supports bit rate up to 12 Mbit/s (1.5 Mbit/s). Data 

are transmitted over a simple cable which consists of four wires. This bus is based on the 

tiered-star technology and enables for a connection of up to 127 devices. Hubs are the 

basic devices of this topology. They can be in the computer or any other device connected 

to the bus or can be created by the devices themselves. However, all the devices share the 

same bandwidth of 1.5 MBit/s. The USB bus reserves a subchannel with a bit rate of 1.5 

MBit/s for a connection of slower devices such as mouse, keyboard etc. 

Data sent over the USB bus are encoded using the method NRZI (Non Return Zero 

Invert). This method is based on having individual bits represented by inverted and 

alternating high and low voltages. There is no return to zero (or some referential) voltage 

between individual bits. While NRZI coding, 1 is sent without any change of voltage and 

0 is represented by the voltage change. This means that the string of 1 will not cause any 

voltage change while every transmitted 0 will change the voltage. This method of data 

transmission eliminates the need of a supplementary clock signal. 

According to the USB specification, individual devices can be divided into three 

categories: hubs, terminal equipment and multifunction devices. Hubs enable a 

connection of additional devices to the bus. Terminal equipment is an end of the bus 

(keyboard, mouse, camera etc.). Ports in computer are the starting point of the whole bus 
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and are called root-hub. 

The advantage of the USB is a support for Plug-and-Play, i.e. simple installation of 

devices without the need of configuration. The whole USB bus utilizes a single interrupt. 

Individual devices can also be disconnected or connected to a running computer. 

Nowadays, there is also a USB 2.0 hub offering up to 40 times the transmission speed 

(i.e. maximum of 480 MBit/s). This hub utilizes the same cables and connectors with only 

hubs being redesigned. Full compatibility towards earlier versions is guaranteed. When 

one of interconnected device does not support higher data rate, the bit rate will decrease 

to 1.5Mbit/s. 

IEEE-1394 Interface 

IEEE-1394 standard (called i.Link and FireWire by Sony and Apple Computer companies 

respectively) defines a high-speed serial hub. The maximum bit rate of this interface is 

400 MBit/s. The IEEE-1394 standard defined in 1995 describes three variants of hub 

differing in bit rates: 100 MBit/s, 200 MBit/s and 400 MBit/s. The real maximum bit rate 

is 393.216 MBit/s. This IEEE-1394 parameter is fully comparable with the USB 2.0 

which is unable to reach the theoretical speed of 480 MBit/s. The maximum length of 

cable is 4.5 m. This limitation can be overcome by using maximum of 16 cables connected 

by active repeaters or hubs. 

The IEEE-1394 hub cables are based on Nintendo video game console cable technology 

and use similar connectors: four wires for data transmission and two wires to provide 

power supply. The IEEE-1394 entirely corresponds with standards of the Plug-and-Play 

technology. This means that individual devices can be connected to a running computer 

without the need to configure the system. The IEEE-1394 does not require any hub 

ending. The individual connected devices maximum power consumption is 1.5 A. 

A single card with the IEEE-1394 interface can support up to 63 connected nodes of bus 

(device). This can be realized in one daisy-chain or by branching. Each supports 

maximum of 16 devices. If this is not enough, the IEEE-1394 standard defines an option 

for a connection of 1,023 buses via bridges. Therefore, the theoretical maximum number 

of connected nodes is 64,000. 

Newer standard IEEE-1394b enables a theoretical bit rate of 800 Mbit/s (actual being 

786.432 Mbit/s) over an optical cable or category 5 unshielded twisted pair connections 

up to 100m. 
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IrDA Interface 

IrDA standard was created by the IrDA consortium (Infrared Data Association). It defines 

method of wireless data transmission over infrared waves. The IrDA defines standards 

for both physical terminal devices and communication protocols. 

IrDA devices communicate over infrared waves radiated by infrared diodes with 

wavelengths of 875 nm ± 30nm. PIN photodiodes are the receivers. 

According to the norms IrDA 1.0 and 1.1, the IrDA devices operate at a maximum 

distance of 1.0 m with a bit error ratio BER (ratio of altered and correctly transmitted bits) 

of 10-9 in an area illuminated up to 10 Klx (the daily sunlight, approximately). These 

values are defined for 15° misalignment of a transmitter and a receiver. Performance of 

individual optical elements is measured for a misalignment of 30°. The maximum data 

rate of the IrDA 1.0 interface is from 2400 to 115200 kbit/s with a pulse modulation of 

3/6 length the original duration of a bit. Data format is the same as in case of a standard 

serial port. This means that words are asynchronously sent along with a start-bit and stop-

bit.  

The IrDA devices utilize the following communication protocols: IrLAP (Infrared Link 

Access Protocol), IrLMP (Infrared Link Management Protocol), Tiny TP (Tiny Transport 

Protocols), IrOBEX (Infrared Object Exchange Protocol), IrTran-P (Infrared Transfer 

Picture Specification).  

Bluetooth Interface 

Bluetooth is a radio communication system in a bandwidth of 2.4 GHz reserved for 

mobile phones, PDA, portable computers, printers and other devices. Originally, it was 

developed in 1994 by the Ericsson company and later formalized by a group of producers 

called Bluetooth Special Interest Group (SIG). A detailed description of the technology 

can be found there. The purpose of the development was to secure an inexpensive tool of 

short-range wireless communication, that is easy to implement and not limited to 

computer applications. 

Bluetooth implemented devices work together to overcome distance limitation given by 

the technology class. Nowadays, Bluetooth available devices are divided into three 

classes: 

➢ Class 1 (Power of 100 mW): maximum range of 100 meters (rarely used for its 

power demands due to usage of high-performance transmitter) 
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➢ Class 2 (Power of 2.5 mW): maximum range of 10 meters (the most widely used 

class) 

➢ Class 3 (Power of 1 mW): maximum range of 1 meter (rarely used for its small 

range) 

Communication of systems with the Bluetooth is performed according to the following 

scenario: Bluetooth system in a master role can communicate with up to 7 slave role 

systems. This network with a maximum of 8 systems is called piconet. The data can be 

transmitted between the master and a single slave system anytime. The master system can 

rapidly switch between the slave systems enabling the simulation of simultaneous data 

transmission. Every device in the piconet can switch between the master and slave roles. 

The Bluetooth specification enables the connection of 2 or more piconets creating a 

scatternet. Some devices in the scatternet replace a bridge (bridging between networks). 

Today, these bridges are of the master role in one network and the slave role in the other. 

This specification is already defined and planned to be implemented in 2007. 

The latest Bluetooth version 2.0 from 2004 provides communication with a data rate of 

2.1 Mbit/s. Wireless networks utilizing Bluetooth technology are defined in detail by the 

IEEE 802.15.1 norm from 2002. 

3.2.2. PARALLEL INTERFACE 

Parallel port physical properties, data transmission modes and electrical characteristics 

were most recently defined in 1994 by standard IEE1284. This standard defines several 

modes of port operation. Support of every mode is not required, however. 

The IEEE-1284 standard presumes usage of not only parallel, but also twisted pair cables 

for communication. Another section of this standard defines the connectors for parallel 

ports which, besides the two common types (called type A and type B), includes a type C 

connector. This connector’s size was lowered by a significant reduction of distance 

between the individual pins. The type A corresponds to a connector DB25 (with 25 pins), 

which is used in most PCs. The type B is a common Centronics connector (with 36 pins), 

usually located in printers. Finally, the type C (with 36 pins) is a newer type of connector, 

utilized in some types of printers (especially used by Hewlett-Packard). 

In terms of communication, the IEEE 1284 standard defines five modes overall while the 

emphasis is on EPP and ECP modes (see below). Some of these modes are designed for 
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receiving, while others are for data sending only. Various combinations of these five 

modes are the basis for a definition of four different parallel port types. 

Standard Parallel Ports (SPP) 

SPP (Standard Parallel Port) are original parallel ports designed for data sending only. As 

a result of appearance of devices which demand the ability to receive data (e.g. postscript 

printers), the port has been modified to support data sending. The outcome was a port 

enabling 8-bit data sending (compatible mode) and 4-bit data receiving (Nibble mode). 

Modern PCs does not utilize these ports, however. 

Bi-directional Parallel Ports 

Originally, a bi-directional parallel port was a part of the IBM company PS/2 computer 

series. Today, these ports are still used in inexpensive computers. This port enables 

quality communication between a computer and a device connected to the parallel port. 

EPP Parallel Ports 

A standard developed by Intel, Xircom and Zenith Data Systems, sometimes called a fast-

parallel port. It can be said that every contemporary computer with a parallel port made 

by a Super I/O circuit supports EPP type port. The main objective during this port 

designing was to increase data rate. This would enable a connection of devices such as a 

tape drive, network adapters or external hard drives via parallel port. 

Two versions of the EPP port specification were published: version 1.7 (original) and 

version 1.9 (included in IEEE 1284). 

ECP Parallel Ports 

ECP parallel ports were developed together by Microsoft and Hewlett-Packard. Similarly 

to the EPP, the ECP offers a significant increase in throughput of a port. The main 

objective during the development was not a support of portable devices connected to 

parallel port, however. The port was designed to enable communication with high-

performance printers and high definition scanners. Besides, the ECP port is based on 

utilizing one of the direct memory access channels (DMA channel) which can lead to 

conflicts while using system resources. 

A majority of contemporary computers is equipped with the Super I/O circuits capable of 

creating both EPP and ECP ports. The specific port can be selected in the system BIOS 

Setup program. Still, the highest data rate is provided by the ECP ports. 
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Bi-directional parallel ports are often utilized for data transmission between two 

computers (e.g. portable computer and desktop computer). If two computers are equipped 

with the EPP/ECP ports, the communication can reach data rates of 2Mbit/s. A specially 

adapted cable, also called null-modem is required for two computer parallel ports 

connection. 

3.2.3. IDE INTERFACE 

The abbreviation IDE (Integrated Drive Electronics) is quite common and can describe 

any (disk) drive with an integrated controller. Nowadays, the correct term for the form 

the of used IDE is ATA (AT Attachment) standardized by the ANSI organization. In other 

words, it is a developing standard with several versions. Letters AT of the ATA 

abbreviation are derived from a former IBM AT, which was the first to utilize a 16-bit 

ISA bus. This means that the ATA abbreviation refers to any hard disk drive directly 

connected to some version of AT bus (or 16-bit ISA bus). 

Nowadays, many different types of disk drives with integrated controllers are utilized. 

The controller is usually firmly secured to the disk drive itself. This combination is then 

connected to a bus connector located on the motherboard or an expansion card. This firm 

connection of the disk drive and controller yields several advantages: special cables for 

signals and data, which connect the controller and disk drive, are not required. The overall 

number of parts is decreased and cables for the individual signals are shorter and more 

resistant to disturbances. The integrated controller enables potential increase in speed of 

the digital to the analog signal conversion and disk drive capacity. 

The IDE connector itself, located on motherboards, is basically a cut-down version of a 

standard bus connector. Usually, this connector has 40 pins out of 98 which forms a 

standard 16-bit ISA bus connector. There are even smaller 2” ATA drives using 44 pin 

connectors. These connectors contain additional pins for a power supply and 

configuration cables. Connector pins and their function remains the same even when the 

ATA interface is connected to the peripheral controller circuit on the chipset of the 

motherboard and operates in speed of PCI bus. 

It should be emphasized that the term IDE can refer to any drive with an integrated 

controller. On the contrary, the term ATA only refers to a few types of the IDE interface 

drives. However, today the most used drives are ATA and so the terms are often 

interchanged, despite the fact that it is not correct in terms of technology. When 
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comparing with newer alternatives, e.g. SCSI interface or FireWire, the biggest advantage 

of the IDE drives is price. The cost of purchasing IDE drive is substantially lower than 

the cost of a separate disk drive and controller.  

Nowadays, the only version of the IDE interface used – ATA IDE – is designed for 16-

bit ISA bus. Faster and more powerful versions of ATA IDE interface were also 

developed and specified and are labeled by number (e.g. ATA-2, ATA-3 etc.). Another 

label for these more powerful variants is EIDE (Enhanced IDE), Fast-ATA, Ultra-ATA 

or Ultra-DMA. 

ATA IDE Interface 

The first disk drives which can be considered ATA IDE interface disk drives were made 

by the CDC, Western Digital and Compaq companies in 1986. These were CDC disks 

with a capacity of 40 MB to which were firmly attached Western Digital controllers, 

further connected to Compaq 386 computers via a 40-pin connector. 

Later, the design of the connector and disk drive interface was presented to the ANSI 

standardization bureau which in cooperation with the other disk drive manufacturers 

altered some of original design parameters and published as a CAM ATA (Common 

Access Method AT Attachment) in 1989. However, this standard is not entirely strict: 

some of its parts can be modified by a disk drive manufacturer. As a consequence, there 

is a difficulty while low level formatting – a special program from a specific disk drive 

manufacturer is usually required. This program uses certain commands for rewriting 

headers and sectors which can be freely defined by a specific manufacturer. 

ATA Standards 

Today, the ATA interface development is controlled by an independent group of 

representatives from major PC, drive and other component producers. This group is called 

Technical Committee T13 and is responsible for all the interface standards related to the 

AT Attachment. The Committee T13 is a part of the American National Committee on 

Information Technology Standards (NCITS), operating under regulations approved by 

the American organization for standardization American National Standard Institute 

(ANSI). 

Overall, there were 6 ATA interfaces standardized: 

➢ ATA-1 (1986-1994), 

➢ ATA-2 (1996, Fast-ATA, Fast-ATA-2 or EIDE), 
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➢ ATA-3 (1997), 

➢ ATA-4 (1998, Ultra-ATA/33), 

➢ ATA-5 (1999, Ultra-ATA/66), 

➢ ATA-6 (2000, Ultra-ATA/100), 

➢ ATA-7 (2001, Ultra-ATA/133). 

Each variant of this interface is designed to be backward compatible. Newer ATA 

versions are usually created on a previous version with the addition of expanding 

functions. 

ATA-1 Interface 

ATA-1 interface was used since 1986 but was not standardized until 1994. The basic 

characteristics of ATA-1 specification include: 

➢ connectors and cables with 40, respectively 44 pins, 

➢ configuration option to configure HDD as the Master/Slave or a change of the 

disk drive role according to which connector the disk drive is connected 

➢ signal timing for the basic modes PIO and DMA 

➢ drive parameter translation CHS (Cylinder Head Sector) and LBA (Logical 

Block Address). 

The ATA standard enables operation of two hard disk drives, connected in a row to the 

interface, in a single system. Primary (directing) hard disk drive (disk 0) is called a master 

whereas a secondary hard disk drive (disk 1) is called a slave. The hard disk drive role 

can be set by adjusting special jumper located on the hard drive body.  

ATA-2 Interface 

This interface was standardized in 1996 and represents a major modernization of former 

ATA standard. Probably the most important revision is in its nature, rather, philosophical: 

ATA-2 was defined to be utilized as a universal interface between the host and any storage 

device, not only the hard disk drive. ATA-2 standard includes other significant changes:  

➢ support for faster PIO and DMA modes 

➢ support for power management 

➢ support for removable devices 

➢ support for PC cards (PCMCIA) standard 

➢ supports hard disk drives up to 136.9 GB in capacity 

➢ definition of standard translation methods CHS/LBA (Cylinder Head Sector / 
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Logical Block Address) for disk drives up to 8.4 GB in capacity 

ATA-3 Interface 

This revision is a small adjustment of the ATA-2 standard and was published in 1997. 

Basically, the only important upgrades are: 

➢ eliminated all 8-bit DMA channel using transfer protocols 

➢ added S.M.A.R.T. (Self-Monitoring, Analysis and Reporting Technology) 

technology support enabling prediction of device performance decrease 

➢ added option to secure the device access by password 

➢ received recommendations focused on lowering the noise during higher data 

rates 

The ATA-2 and ATA-3 interfaces are commonly referred to as an Enhanced IDE (EIDE) 

which is purely a marketing term, advocated by the Western Digital company. On the 

contrary, the Seagate company rather used terms such as Fast-ATA or Fast-ATA-2 which 

were later also taken over by the Quantum company. 

ATA-4 Interface 

ATA-4 interface, which became another major ATA modernization, was standardized in 

1998. The Packet Command attribute, which was a key part of ATAPI (AT Attachment 

Packet Interface) interface, became included in this standard. This enables ATA-4 

interface to support connections of CD-ROM, type LS-120 floppy drives, tape drives etc. 

The second significant change of this standard is a support of 33 Mbit/s data rate, which 

the interface enables in Ultra-DMA or Ultra-ATA mode. Below is a summary of all 

important changes: 

➢ Ultra-DMA mode support, enabling data rate of up to 33 Mbit/s (mode is 

labelled UDMA/33 or Ultra-ATA/33), 

➢ integrated support for ATAPI interface, 

➢ support for improved power management, 

➢ optional 80 conductors 40 pins cable definition, improving noise resistance, 

➢ support for Compact Flash cards standard. 

Besides the increase of a data rate, UDMA/33 also decreases processor load resulting in 

another improvement of system performance. A support for commands of queue 

operations also became a part of this specification. The ATA-4, therefore, became more 

like the SCSI-2 interface (see chapter 3.2.4). These commands improve the support of the 
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multitasking for they are capable of processing several programs demands for data 

transmission. 

ATA-5 Interface 

This version of ATA interface was published in early 2000 with the following changes: 

➢ Ultra-DMA mode support, enabling data rate of up to 66 Mbit/s (mode is 

labelled UDMA/66 or Ultra-ATA/66), 

➢ cable with 80 conductors is a requirement for UDMA/66 mode 

➢ automatic detection of a cable with 40 or 80 conductors 

ATA-5 interface data rate was, in comparison with the ATA-4, doubled by reducing the 

time for settings and increasing the speed of the interface. However, the speed increase 

lead to the increase in interference which in turn made a usage of standard 40 conductor 

cables impossible. As have been said in previous sections of this chapter, the cable 

additionally contains 40 conductors for grounding, which increase the resistance against 

the interference of individual signals. However, this cable can also be utilized with older 

devices which do not support UDMA modes. Simultaneously, the support of Cable Select 

became a standard of this cable and the colors of individual connector were normalized. 

Blue connector should be connected to a host interface, i.e. a motherboard. Black 

connector, located on the other end of the cable, is designated to connect to a primary 

master drive and gray should be used for a secondary slave drive. 

Reliability of the UDMA transmission modes is increased by utilizing error detection 

mechanism labeled CRC (Cyclic Redundancy Checking). This algorithm is utilized for a 

checksum calculation of a data flow. This checksum is, in case of the UDMA modes, 

calculated on both host and disk drive side. Any difference detected between the data 

received by the host and data sent by the disk drive enables the disk drive to request the 

host to decrease data rate or resend identical data. 

Hard Disk Drive Capacity Limits 

One of the ATA disadvantages is the limitation of the maximum disk drive capacity 

capped at 136.9 GB. Depending on BIOS used, the maximum capacity can decrease to 

8.4 GB or even 528 MB. These values are given by combining the ATA interface and 

BIOS limitations. 
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3.2.4. SCSI INTERFACE 

SCSI (Small Computer System Interface) is an interface utilized for a connection of 

devices to the computer. Principle is that a single SCSI bus supports 8 or 16 physical 

devices while each of them is assigned an identification number (SCSI ID). SCSI 

controller, which acts as a gate between the SCSI bus and PC system bus, is permanently 

connected to the bus. Every device located on the bus contains its integrated controller. 

The SCSI bus does not directly communicate with the individual devices, but with their 

controllers. Some of these controllers are able, after host’s request, to take control of the 

bus and communicate with the rest of devices.  

SCSI interface standards define physical and electrical parameters of parallel input/output 

bus used to connect every device and computer in a single chain. The first SCSI standard 

was approved in 1986, followed by the SCSI-2 eight years later with first section of SCSI-

3 being published in 1995. The SCSI-3 standard has many different variations. 

Many commands in the original SCSI-1 standard were defined as optional. Therefore, it 

was not possible to rely on specific device to support these commands. This has led to an 

agreement between SCSI device manufacturers according which a support of the 

Common Command Set (CCS) was required. This command set became the basis for the 

SCSI-2 standard. 

The SCSI-2 standard supports substantially more types of devices (e.g. CD-ROM drives, 

tape drives, removable devices etc.). At the same time, Faster variations Fast SCSI-2 (8-

bit) and Wide SCSI-2 (16-bit) also were defined. Moreover, the SCSI-2 standard 

introduced support for commands queueing: device can simultaneously receive several 

different commands, store them in queue and then execute in an order which is, in terms 

of device, optimal. The SCSI-2 specification also includes optional features. However, 

not every device supports them; e.g. the mentioned Fast SCSI-2 mode is an optional 

feature. 

The SCSI-3 standard consists of several more specifications: SPI (SCSI Parallel 

Interface) being one of them, defines parallel interconnections of SCSI devices. Up to 

now, four versions of this standard were published: SPI, SPI-2, SPI-3 and SPI-4, with 

SPI-4 still being in development. Individual SPI versions primarily differ in data rate. 

The SCSI standard is backward and forward compatible. This means that if a faster hard 

disk drive is connected to a slower host adapter, the speed of the whole system decreases 
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to the speed of the slower component. Special adapters enable for a connection of an 8-

bit or a 16-bit device to a single bus. 

3.2.5. SATA INTERFACE 

SATA (SERIAL ATA, S-ATA) interface is a computer bus technology primarily 

designed for a data transmission to, or from a disk. It is a successor to the ATA (also IDE) 

technology, which is sometimes retroactively renamed to Parallel ATA (PATA). 

Development of the SATA interface is handled by a non-profit consortium, Serial ATA 

International Organization.  

Contemporary SATA technology is represented by two serial buses with a clock of 1.5 

GHz (labelled SATA/15) or 3 GHz (labelled SATA/300, SATA 3Gb/s, SATA II or 

SATA-IO, which represents the abbreviation of Serial ATA International Organization). 

As a result of usage of security coding, SATA/150 provides 80% efficiency of a data 

transmission on a physical level, with actual data rate of 1.2 Gbit/s or 150MBit/s. 

Therefore, the data rate is only slightly higher than the data rate of the fastest Ultra-

ATA/133 parallel technology (133 MBit/s). However, the advantage is a relatively easy 

connection process and an option for the future expansion, which in turn increases the 

data rate. The expansion is already represented by SATA/300 technology with the actual 

data rate of 300 Mbit/s and upcoming SATA with a data rate of 600Mbit/s (available in 

2007). 

SATA utilizes seven wire cables with 8 mm thick connectors on both ends. Cables can 

be one meter long (ATA technology utilizes 40 or 80 wire cables with a maximum length 

of 45cm). Each SATA interface has a cable reserved and is a self-sufficient device (the 

master and slave role system utilized by ATA is discarded). Introduction of the hot-swap 

technology, which enables to disconnect a disk from a power-connected system, is a 

significant advantage.
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4. SOURCE TEXT 

According to their morphological typology, languages are categorized into analytic, 

synthetic, and mixed languages. The original text was written in Czech – a synthetic 

language.  

In synthetic language, words are formed by attaching affixes (morphemes) to a root. 

These affixes indicate grammatical relations. In turn, the word order is more liberal when 

compared to analytic languages (see 5.1). Analytic languages transmit grammatical 

information via word order and particles rather than morphemes (see Denham and Lobeck 

2013). 

The following excerpts will demonstrate the combined nature of the English language. It 

uses affixes for plural forms and past tense, same as the Czech language: 

Asynchronní sériové rozhraní bylo navrženo jako port pro komunikaci mezi 

dvěma zařízeními. 

Asynchronous serial interface was designed as a port for a communication 

between two devices. 

To express future, English relies on the word order. Czech can utilize both the affixes and 

word order: 

Do operační paměti se pomocí vstupních zařízení přes ALU umístí program, který 

bude provádět výpočet.  (provede) 

A program, which will perform calculation, is placed into primary storage via 

ALU.  

In contrast to the Czech language, a negation is expressed by an addition of a morpheme 

not: 

IEEE-1394 nevyžaduje žádné zakončovací sběrnice. 

The IEEE-1394 does not require any hub ending. 

The language which comprises features of both analytic and synthetic languages is 

defined by Denham and Lobeck as a “mixed type” (2013:187). 



38 

 

4.1. STYLE 

The source text is, according to the prevalent features (see 2.3 and 2.3.1), written in formal 

scientific style. There are no signs of subjectivity. The author neither uses first person nor 

attempts to connect to the audience – the text is objective and impersonal. The author is 

consistent in terminology (see cohesion, 6.2). There is a number of unexplained terms 

which might seem simple to an information technology professional; however, their 

meaning is unknown to wide public (automatic computer, integrated circuit…). Only 

terms explained are those which are presumed to be above the level of the target audience 

(discrete mode, synchronous device…). The purpose of figures and tables is not to attract 

the audience. Their purpose is to present an organized source of information (see tables 

3.13.2 and 3.23.23.23.23.2) or to describe the phenomenon being discussed (see figures 

3.1 and Figure 3.2). 

4.2. SHIFTS IN TRANSLATED TEXT 

The original language text file contained several words with hyperlinks, most presumably 

referencing to sources of additional information, which could not be opened, and thus 

were omitted in the final translated text. The words with missing hyperlinks are 

underlined and grey highlighted. 

A mistake can be found within the source text: the numbers in Table 3.1 were incorrectly 

written in a form with decimal marks (e.g. 100 – 1.000) instead of non-breaking spaces 

(100 – 1 000) and were corrected during the translation (100 – 1,000). Thus, the original 

values in the Czech text were in range of 1 – 100.  
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5. SYNTACTIC ANALYSIS 

When compared to English, Czech permits a construction of long, complex sentences 

which are comprehensible to a native speaker. This is enabled by Czech being a synthetic 

language. English sentences are more concise. This difference has, in particular instances, 

reflected itself in the translated text. Preserving the structure of such a sentence would 

create an uncommonly long sentence in English: 

1. Další součástí uvedeného standardu je definice konektorů pro paralelní porty, 

zahrnující kromě dvou běžných typů (nazývaných typ A a typ B) i konektor typu 

C, jehož rozměry byly sníženy díky výraznému zmenšení vzdáleností mezi 

jednotlivými vývody. 

This sentence was divided into two relatively short sentences: 

Another section of this standard defines the connectors for parallel ports which, 

besides the two common types (called type A and type B), includes a type C 

connector. This connector’s size was lowered by a significant reduction of 

distance between the individual pins. 

The following example demonstrates the opposite, a connection of more sentences: 

2. Specifikace SCSI-2 také obsahuje některé volitelné součásti a ne všechna zařízení 

SCSI-2 je podporují. K těmto volitelným součástem patří např. zmíněný rychlejší 

režim FAST SCSI-2. 

The first sentence in the source text was divided into two sentences. The subsequent 

source text sentence was then integrated (via semicolon) to the second sentence of the 

translated text: 

The SCSI-2 specification also includes optional features. However, not every 

device supports them; e.g. the mentioned Fast SCSI-2 mode is an optional feature. 

The syntactic differences between these two languages has frequently caused the 

sentences to be transformed during the translation. These changes were motivated by the 

effort to provide a clear and natural text in the target language. 
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5.1. THEME AND RHEME 

Functional sentence perspective is a theory which was intensively analyzed in 

Czechoslovakia. Its research was started by V. Mathesius who followed concepts of 

French scholar H. Weil who analyzed the movement of ideas which is expressed by the 

order of words. (Danes 1974:11). 

Mathesius distinguished two parts of a sentence: theme and rheme. The theme is a topic 

about which something is stated. The rheme is the stated fact itself. The word order of 

theme-transition-rheme in Czech makes word order non-emotive and unmarked. Rheme-

transition-theme word order is emotive and marked (Danes 1974:13). In turn, these 

sentence units enable language speakers to achieve their personal goals of 

communication. 

The author chooses the theme to support the audience correct comprehension of a 

sentence. Halliday, M. A., & Matthiessen, C. M. state that, in English, a sentence “is 

organized as a message by having assigned a distinct status to one part of it” (2014:88). 

Krhutová agrees: “internal textual structure within the sentence, i.e., theme and rheme 

systems… are organizers of sentence as a message” (2009:78). 

Therefore, the position determines the status of theme and rheme. In English, the theme 

is located at the beginning of a sentence and is extended by the rheme. There is a shift in 

Czech when compared to English. In the following example, the theme is located at the 

end of the sentence:  

Přijímačem jsou PIN fotodiody. | PIN photodiodes are the receivers.  

Thus, in contrast to English, the rheme in Czech was expressed at the beginning. The 

meaning of the sentence would be different if translated word by word:  

Receivers are the PIN photodiodes.  

This translation would assign the theme status to receivers, not photodiodes, and in turn, 

would change the meaning resulting in incorrect translation. 

As mentioned before, the Czech language has more liberal word order. The following 

excerpt demonstrates how it can achieve the same result with theme + rheme and their 

reversed order: 
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Von Neumannovo schéma bylo navrženo roku 1945 americkým matematikem 

(narozeným v Maďarsku) Johnem von Neumannem jako model samočinného 

počítače. | 

Von Neumann model was introduced in 1945 by American mathematician John 

von Neumann (born in Hungary) as a model of automatic computer. 

The sentence will be natural in the Czech language when written in order of rheme + 

theme:  

Americký matematik John von Neumann (narozený v Maďarsku) roku 1945 

navrhl Von Neumannovo schéma jako model samočinného počítače.  

Translating this sentence back to English according the theme + rheme would yield the 

results found in the translated text. This difference could be explained by the use of 

passive voice in a scientific text. Furthermore, the Czech language has more freedom in 

the order of rheme and theme statuses resulting in the requirement to thoroughly analyze 

the text. In contrast, English places the most important information at the beginning of 

the sentence. 

This difference in the theme and rheme between Czech and English has caused the 

sentences which contained the important information at their end to be reversed during 

the translation process.  
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6. LEXICAL ANALYSIS 

The source text contained numerous professional terms borrowed from English. This is a 

result of English being primary language used in information technology. During the 

translation, this fact has led to omission of words which were formerly present in the 

source text. In the following instance, these words were most likely an outcome of the 

author’s intention to describe and deliver their established English language term: 

Čipová sada se dělí na dva základní moduly, z nichž první je systémový řadič (tzv. 

North Bridge, System Controller) a druhý řadič periferií (South Bridge, 

Peripheral Bus Controller). | Chipset is divided into two basic modules: System 

Controller (North Bridge) and Peripheral Bus Controller (South Bridge). 

6.1. APPLIED EQUIVALENTS 

As previously stated (see 2.2), the differences between languages frequently create a 

scenario in which there is no direct equivalent. In these instances, absent equivalents are 

replaced by their partial equivalents. Suitable counterparts were produced by utilizing 

strategies of Malone and Vinay & Darbelnet. 

1. Existují vstupní/výstupní zařízení, která umožňují jak vstup, tak výstup dat (nebo 

programu). | There are input/output devices that allow for bidirectional data 

flow. 

English commonly uses there is something instead of something exists, which is a domain 

of the Czech language. 

The Latin prefix bi- means twice or two. While used connection with direction, the term 

bidirectional means in two directions opposite to each other. This phenomenon is 

common in technology: the internet connection – upstream and downstream – is, as well 

as input and output devices, in two opposite directions i.e. bidirectional. 

The correct equivalent in English is descriptive in contrast to the explanation in Czech. 

The literal translation (…that allow for input and output of data) would lead to a shift in 

style and is appropriate in a popular scientific text. 
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Ten je generován vnějšími obvody a je rozváděn obvykle k více jednotkám 

počítače.  | The clock signal is generated by other devices and is usually 

distributed to more units of the computer. 

The implicature of the source text is that a device other than the processor generates the 

clock signal. In Czech, it is acceptable to say outer circuits, but incorrect in English. 

Therefore, the adaption was used to properly translate vnější obvody. This instance 

represents an example of shift during the translation to an expression which is more 

specific (other devices) than the more general word in the source text.  

Energetická závislost | Volatility 

There is a shift in meaning when describing the energy dependency of a computer 

memory. The English language uses a term volatility, which implicates an instability or a 

sensitivity instead of a dependency. Therefore, the description of this phenomena varies 

per language. This difference could be a result of the Sapir-Whorf hypothesis (see 2.1). 

A literal translation energy dependency would prime a native English speaker to expect a 

discussion on a general state of affairs in civilization dependency on electricity and its 

problematics. Moreover, there is no such thing as an energy dependent memory in the 

English language.  

In Czech, it is common that the word is borrowed i.e. Volatilní/Nevolatilní paměť. 

2. Borrowed Words 

Czech professionals frequently borrow technical terms from the English language. These 

terms can then be used by users without the knowledge of the language itself. This is not 

a bad practice as a literal translation of such terms (scatternet, hot-swap, master, slave) 

would often create ineligible collocations. Furthermore, such collocations would make 

communication between experts difficult. 

There is an option to translate English terms utilizing their meaning. An example is the 

master and slave role. These terms can be translated (nadřazená or řídící role; podřízená 

role) and will be perfectly comprehensible for a native Czech language user. However, 

for reasons previously mentioned (see 6), the author has decided to preserve the original 

term. The Czech meaning of these terms was described in the footnote. 
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3. Difference in Number 

A shift from plural towards singular occurred during the translation of word memory. It 

is appropriate to use plural form in Czech. In English, however, it is established by the 

discourse community to use a singular form for a computer memory: 

Základní parametry pamětí…    Basic parameters of memory… 

Paměti lze rozdělit…      Memory can be divided…  

Záznam do externích pamětí…   Writing to this memory… 

Using word memories would evoke a feeling that the author is going to recount the past. 

There is an option to use memory chips instead, but using such a collocation does not fit 

in this specific scientific text. This would be appropriate in an education material directly 

aimed at memory chips. 

4. Registry univerzální; registry se specifickým významem; zřetězené zpracování | 

general-purpose registers; special-purpose registers; pipelining 

These Czech words have their established counterparts in information technology. 

Therefore, their literal translations (universal registers; registers with specific purpose; 

chain processing) would be incorrect and ambiguous to a reader. 

6.2. LEXICAL COHESION 

According to Halliday and Hasan (1978:276, cited in Krhutová 2009:66), the 

relationships between words – cohesive chains – are created by reiteration (synonym, 

repetition, superordinate, and general word) and collocations. The lexical cohesion 

comprises the relationships which are created by lexical words. 

As discussed before (see 2.3.1), scientific texts contain cohesive chains created by 

repetition of terms instead of synonyms or other expressions. This is motivated by the 

effort to make the text clear. 

This excerpt demonstrates the monotonous nature of a scientific text. In the following 

example, the lexical cohesive chains of terms processor and clock signal are created by 

the repetition: 
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Procesor je synchronní zařízení. To znamená, že ke generování řídících signálu i 

k jeho dalším činnostem nedochází nahodile, ale v souvislosti s tzv. hodinovým 

signálem. Ten je generován vnějšími obvody a je rozváděn obvykle k více 

jednotkám počítače. Díky tomuto hodinovému signálu je zabezpečeno správné 

časování veškeré komunikace mezi jednotlivými zařízeními i činností 

probíhajících uvnitř procesoru. Zpracování jedné instrukce programu obvykle 

trvá několik taktů hodinového signálu. |  

Processor is a synchronous device. This means that neither the control signals it 

generates nor its consecutive operations are random but are related to a clock 

signal. The clock signal is generated by other devices and is usually distributed 

to more units of the computer. This clock signal secures correct timing of 

communication for every device and operation taking place inside the processor. 

Instruction processing usually takes a few clock periods of the clock signal. 

In contrast, using (seemingly correct) synonyms to create lexical cohesive chains would 

create an inconsistency in terminology. The text would become unclear and in terms of 

professional discourse, incorrect. To demonstrate this, the cohesive chains from the 

previous excerpt were recreated using synonyms instead of repetition: 

Processor is a synchronous device. This means that neither the control signals it 

generates nor its consecutive operations are random but are related to a clock 

signal. The time signal is generated by other devices and is usually distributed to 

more units of the computer. This timing signal secures correct timing of 

communication for every device and operation taking place inside the central 

processor unit. Instruction processing usually takes a few clock periods of the 

signal. Number of clocks required for the processing of an entire instruction is 

called an instruction cycle. 

This outcome demonstrates that the consistency in terminology during the translation 

process of a formal scientific text is a requirement for a comprehensible translated text. 

Therefore, the stereotypical lexis corresponds to the function of the scientific style, to 

produce a simplest to receive source of information.  
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7. CONCLUSION 

The aim of this thesis was to translate a scientific text and perform an analysis to compare 

the source and translated texts. 

The theoretical part briefly introduced theories related to the influences of languages on 

thought. These are described by the Sapir-Whorf hypothesis. Subsequently, the linguistic 

barriers in communication between two different languages were covered. These are 

represented by the absence of an absolute equivalent and were addressed by relevant 

translation strategies. At last, the theory of genres was studied to ensure the correct 

approach to the translation process of the source text. 

The source text is an educational material. It contains terminology explained to the extent 

of entry knowledge expected from undergraduates in the first semester of electrical 

engineering programs. This means that the explanation of simple terms is omitted and 

terms expected to be advanced are elaborated. However, even the unexplained terms 

require some degree of knowledge and therefore, the text is scientific. The biggest 

difficulties originated from finding the correct equivalent in the target language. 

The syntactic analysis described a contrast in the construction of sentences. In several 

cases, they were either connected or fragmented. This was a result of the intent to produce 

a natural text in the target language. Another distinction revealed was the placement of 

theme. In English, the theme is placed at the beginning of sentence. In contrast, the Czech 

language has more freedom and requires higher level of knowledge to properly 

understand where the theme and rheme status is placed. 

In terms of lexis, the analysis demonstrated the differences between terms and their 

origins in the Czech and English languages – Czech professionals frequently borrow 

terms from English. This has led to an omission of parts of sentences during the 

translation – they are redundant in the target language. Their presence in the source text 

was motivated by providing their correct term in English. The analysis of lexical cohesion 

has demonstrated how the use of correct lexical cohesive devices supports the 

comprehensibility of an education material. 

The analysis itself proved effective in discovering the differences and similarities of 

compared texts. The process of translation always results in shifts which are, depending 

on a genre, acceptable (poetry…) or unacceptable (a scientific text…).   
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8. GLOSSARY 

allocation memory adresovatelná paměť 

alternating střídající se 

arbitrary Nahodilý 

arithmetical Aritmetická 

arithmetic-logic unit aritmeticko-logická jednotka 

asynchronous Asynchronní 

automatic computer samočinný počítač 

backward compatible zpětně kompatibilní  

bandwidth šířka pásma 

base unit základní jednotka (skříň desktop PC) 

bidirectional dvojsměrný, v protilehlém směru 

bit rate přenosová rychlost 

bitwise operation binární logické funkce 

bus sběrnice 

cable kabel 

central processor unit centrální procesorová jednotka 

checksum kontrolní součet 

clock takt 

clock period takt hodinového signálu 

clock rate taktovací frekvence 

clock signal hodinový signál 

coding kódování 

component komponenta 

conductor vodič 
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control signal řídící signál 

control unit řadič 

daisy-chain řetězová topologie 

data flow tok dat 

data rate přenosová rychlost 

decoded dekódovaný 

directs řídí 

division dělení 

elementary základní 

encoded zakódovaný 

expansion bus rozšiřující sběrnice 

external externí 

fitted osazeny 

forward compatible dopředně kompatibilní 

general-purpose register univerzální registr 

hub rozbočovač 

initialization zavedení programu do paměti 

input/output (I/O) vstupně/výstupní zařízení 

instruction cycle instrukční cyklus 

instruction set instrukční sada 

integrated circuit integrovaný obvod 

interface rozhraní 

internal interní (vnitřní) 

inverted opačné 

launch spustit (program) 
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malfunction porucha 

master „master“, řídící role 

microcode mikrokód 

mode režim 

module modul 

motherboard základní deska 

multifunction devices kombinovaná zařízení 

multiplication násobení 

overhead režie 

parallelly paralelně 

power supply zdroj napětí, napájení 

primary storage (main memory, memory) operační paměť 

printed circuit board deska plošných spojů 

referential referenční 

relay relé 

repeater opakovač 

running computer běžící počítač 

scalar processor skalární procesor 

sequential sekvenční 

shift posuv 

slave „slave“, podřízená role 

slots sloty 

special-purpose register registr se specifickým významem 

string řetězec 

subchannel subkanál 
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superscalar processor superskalární procesor 

support podporovat 

synchronous synchronní 

system resources systémové zdroje 

terminal equipment koncové zařízení 

throughput počet instrukčních kanálů 

timing časování 

topology topologie 

transmission bandwidth šířka přenosu dat 

unit jednotka 

vacuum tube elektronka 

video game console herní konzole 

wire vodič 

word size šířka slova 
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