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Книга представляет собой учебное пособие, которое целесообразно использовать студентам, что получают техническую специальность. Например в области ИТ.
Целю обучения есть: повышение уровня владения английским языком; увеличение словесного запаса, в том числе за счет узкотехничных терминов; совершенствование навыков, что используются на коммуникационном уровне, связном с производственными условиями специальности; обретение студентами уровня знаний, соответствующего к требованиям дипломированного специалиста, который обеспечит возможность инструментального использования иностранного языка.

What is a computer?

Computers affect your life every day and will continue to do so in the future. New uses for computers and improvements to existing technology are being developed continually. 

The first question related to understanding computers and their impact on our lives is, “What is a computer?” A computer is an electronic device, operating under the control of instructions stored in its own memory unit that can accept data (input), process data arithmetically and logically, produce results (output), and store the results for future use. Most computers also include the capability to communicate by sending and receiving data to other computers and to connect to the Internet. While different definitions of a computer exist, this definition includes a wide range of devices with various capabilities. Often the term computer or computer system is used to describe a collection of devices that function together to process data. 

Data is input, processed, output and stored by specific equipment called computer hardware. This equipment consists of input devices, a system unit, output devices, a system unit, output devices, storage devices, and communications devices.

Input devices are used to enter data into a computer. Two common input devices are the keyboard and the mouse. As the data is entered using the keyboard, it is temporarily stored in the computer’s memory and displayed on the screen of the monitor. A mouse is a type of pointing device used to select processing options or information displayed on the screen. The mouse is used to move a small symbol that appears on the screen. This symbol, called a mouse pointer or pointer, can be many shapes but is often in the shape of an arrow.

The system unit is a box-like case that contains the electronic circuits that cause the processing of data to occur. The electronic circuits usually are part of or are connected to a main circuit board called the motherboard or system board. The system board includes the central processing unit, memory and other electronic components. The central processing unit (CPU) contains a control unit that executes the instructions that guide the computer through a task and an arithmetic/logic unit (ALU) that performs math and logic operations. The CPU is sometimes referred to as the processor.

Memory also called RAM (Random Access Memory) or main memory, temporarily stores data and program instructions when they are being processed.

Storage devices, sometimes called secondary storage or auxiliary storage devices, store instructions and data when the system unit is not using them. Storage devices often function as an input source when previously stored data is read into memory. A common storage device on personal computers is called a hard disc drive. A hard disc drive contains a high-capacity disc or discs that provide greater storage capacities than floppy discs. A CD-ROM drive uses a low-powered laser light to read data from removable CD-ROMs.

Communication devices enable a computer to connect to other computers. A modem is a communications device used to connect computers over telephone lines. A network interface card is used to connect computers that are relatively close together, such as those in the same building. A group of computers connected together is called a network.

The devices just discussed are only some of the many types of input, output, storage, and communications devices that can be part of a computer system.  A general term for any device connected to the system unit is peripheral device.

Whether small or large, computers can perform four general operations. These four operations are input, process, output, and storage. Together, they comprise the information processing cycle. Each of these four operations can be assisted by a computer’s ability to communicate with other computers. Collectively, these operations describe the procedures that a computer performs to process data into information for immediate use or store it for future use.

All computer processing requires data. Data refers to the raw facts, including numbers, words, images, and sounds, given to a computer during the input operation. In the processing phase, the computer manipulates and organizes the data to create information. As long as information exists only inside our heads, there is no way for it to be processed by a computer. For computer processing, information must be represented by such concrete symbols as words, numbers, drawings, and sounds. Information refers to data that has been processed into a form that has meaning and is useful. The production of information by processing data on a computer is called information processing. During the output operation, the information that has been created is put into some form, such as a printed report or an electronic page that people can use. The information also can be stored electronically for future use.

The people who either use the computer directly or use the information it provides are called computer users, end users, or simply users.

Comments:

auxiliary (AUX)        допоміжний, додатковий                               

capacity                     ємність, об’єм

circuit                        схема, мікросхема, ланцюг                 

device                        прилад, пристрій           

hardware                   апаратні засоби, апаратура, обладнання;

                                  загальне позначення сукупності фізичних пристроїв 

                                  комп’ютера або його окремих частин на відміну від 

                                  програм або даних

network                     комп’ютерна мережа. Призначена для спільного  

                                  використання обчислювальних ресурсів, периферійних 

                                  пристроїв, застосувань і даних. Мережі класифікуються за 

                                  географічною ознакою (локальні, кампусні, міські, 

                                  регіональні, глобальні) топологією, передавальним 

                                  середовищем, способом комутації тощо.

pointing device         координатно-вказівний пристрій, позицію вальний 

                                  пристрій, вказівний пристрій, маніпулятор; клас 

                                  периферійних пристроїв, який застосовують для 

                                  переміщення курсору на екрані монітора

to process                  обробляти

storage                      зовнішня пам’ять; зовнішній пристрій для зберігання

                                  даних; пам’ять (основна).

to store                      запам’ятовувати, зберігати

unit                            пристрій, блок, вузол

I. Match words in the text with their definition

1. Improvement                      A. A main circuit board

2. Input                                   B. A control unit together with an arithmetic-logic unit

3. Output                                C. Making things better

4. Processing                          D. Something that is put into a computer

5. Motherboard                       E. Work on information used

6. CPU                                    F. Information retrieval

II. Continue the following sentences:   

1. A computer is an electronic device …

2. Most computers include the capability to communicate by …

3. Input devices are used to …

4. A mouse is a type of …

5. The system board includes the central processing unit …

6. Storage devices often function as …

7. Communication devices enable a computer to …

8. The computer manipulates and organizes the data to create …

III. Identify whether the following statements are true or false. Use the model:

1) Student A: All computer processing requires data. – Student B: Yes, that is true. 

2) S. A: The arithmetic/logic unit executes the instructions that guide the computer through a task. –  S. B: No, you are wrong. It is the control unit’s function. The arithmetic/logic unit performs math and logic operations.

1. Computer is a collection of devices that function together to process data. 

2. The system board includes the central processing unit and memory. 

3. Main memory permanently stores data and program instructions when they 

are being processed.

4. Information processing cycle comprises input, process and output.

5. For computer processing, information is represented in words, numbers, 

are being processed.

IV. Convert sentences from Active Voice into Passive Voice. 

1. He connected his computer to the Internet over telephone lines.

2. We use the mouse to move a cursor on the screen of the monitor.

3. Sometimes we refer to the CPU as the processor. 

4. High-capacity discs provide greater storage capacities than floppy discs.

5. Computers can perform four general operations. 

V. Answer the following questions:

1. What is a computer?

2. What operations can a computer perform?

3. What are the components of a computer?

4. What are two common input devices?

5. What is the function of input devices?

6. What elements does the system board include?

7. What kinds of memory do know?

8. What are the functions of storage devices?

9. What is called information processing?

10. What is the function of the communication devices?

Topics for Discussion

Examine your attitude towards computers. Are they based on personal experience? Do you fear or distrust computers, and, if so, why? How do you think people’s attitude towards computers might change as computers become more common at home, at school, and on the job?

Computer Generations

The first Generation, 1951-1958:

The Vacuum Tube

The beginning of the computer age may be dated June 14, 1951. In the first generation, vacuum tubes – electronic tubes about the size of light bulbs were used as the internal computer components. They were used for calculation, control, and sometimes for memory. However, because thousands of such tubes were required, they generated a great deal of heat, causing many problems in temperature regulation and climate control. In addition, all the tubes had to be working simultaneously, they were subject to frequent burnout-and the people operating the computer often did not know whether the problem was in the programming or in the machine. In addition, input and output tended to be slow, since both operations were generally performed on punched cards.

Another drawback was that the language, used in programming was machine language, which uses numbers, rather than the present-day higher-level languages, which are more like English. Programming with numbers alone made using the computer difficult and time-consuming.

Therefore, as long as computers were tied down to vacuum tube technology, they could only be bulky, cumbersome, and expensive.

In the first generation the use of magnetism for data storage was pioneered. For primary storage, magnetic core was the principal form of technology used. This consisted of small, doughnut-shaped rings about the size of a pinhead, which were strung like beads on intersecting thin wires. Magnetic core was the dominant form of primary storage technology for two decades. To supplement primary storage, first-generation computers stored data on punched cards. In 1957, magnetic tape was introduced as a faster, more compact method of storing data. The early generation of computers was used primarily for scientific and engineering calculation rather than for business data processing applications. Because of the enormous size, unreliability, and high cost of these computers, many people assumed they would remain very expensive, specialized tools, not destined for general use.

The Second Generation, 1959-1964:

The Transistor

The invention of the transistor, or semiconductor, was one of the most important developments leading to the personal computer revolution. Bell Laboratories engineers John Bardeen, Walter Brattain, and William Shockley invented the transistor in 1948. The transistor, which essentially functions as a solid-state electronic switch, replaced the much less suitable vacuum tube. The transistor revolutionized electronics in general and computer in particular. Not only did transistors shrink the size of the vacuum tube – but they also had numerous other advantages: they needed no warm-up time, consumed less energy, and were faster and more reliable.

The conversion to transistors began the trend toward miniaturization that continues to this day. Today’s small laptop (or palmtop) PC systems, which run on batteries, have more computing power than many earlier systems that filled rooms

During this generation, another important development was the move from machine language to assembly languages. Assembly languages use abbreviations for instructions (for example, “L” for “LOAD”) rather than numbers. This made programming less cumbersome. 

After the development of the symbolic languages came higher-level languages. In 1951, mathematician and naval officer Grace Murray Hoper conceived the first compiler program for translating from a higher-level language to the computer’s machine language. The first language to receive widespread acceptance was FORTRAN (for FORmula TRANslator), developed in the mid-1950s as a scientific, mathematical and an engineering language. Higher-level languages allowed programmers to give more attention to solving problems. They no longer had to cope with all details of the machines themselves. Also in 1962 the first removable disc pack was marketed. Disc storage supplemented magnetic tape systems and enabled users to have fast access to desired data.

The rudiments of operating machines were also emerging. Loading programs loaded other programs into main memory from external media such as punched cards, paper tape, or magnetic tape. Monitor programs aided the programmer or computer operator to load other programs, monitor their execution, and examine the contents of memory locations. An input-output control systems consisted of a set of subroutines for manipulating input, output, and storage devices. By calling these subroutines, a program could communicate with external devices without becoming involved in the intricacies of their internal operations.

All these new developments made the second generation of computers less costly to operate – and thus began a surge of growth in computer systems.

The Third Generation, 1965-1970:

The Integrated Circuit

One of the most abundant elements in the earth’s crust is silicon, a nonmetallic substance found in common beach sand as in practically all rocks and clay. The element has given rise to the name “Silicon Valley” for Santa Clara County, which is about 30 miles south of San Francisco. In 1965 Silicon Valley became the principal site of the electronics industry making the so-called silicon chip.

In 1959, engineers at Texas Instruments invented the integrated circuit (IC), a semiconductor circuit that contains more than one transistor on the same base (or substrate material) and connects the transistors without wires. The first IC contained only six transistors. By comparison, the Intel Pentium Pro microprocessor used in many of today's high-end systems has more than 5,5 million transistors, and the integral cache built into some of these chips contains as many as an additional 32 million transistors. Today, many ICs have transistor counts in the multimillion ranges.

An integrated circuit is a complete electronic circuit on a small chip of silicon. The chip may be less than 1/8 inch square and contains hundreds of electronic components. Beginning in 1965, the integrated circuit began to replace the transistor in machines now called third-generation computers.

Silicon is used because it is semiconductor. That is, it is a crystalline substance that will conduct electric current when it has been “doped” with chemical impurities shot into the latticelike structure of the crystal. A cylinder of silicon is sliced into wafers, each about 3 inches in diameter, and wafer is “etched” repeatedly with a pattern of electrical circuitry.

Integrated circuits entered the market with the simultaneous announcement in 1959 by Texas Instruments and Fairchild Semiconductor that they had each independently produced chips containing several complete electronic circuits. The chips were hailed as generation breakthrough because they had four desirable characteristics: reliability, compactness, low cost, low power use.

In 1969, Intel introduced a 1K-bit memory chip, which was much larger than anything else available at the time. (1K bits equals 1,024 bits, and a byte equals 8 bits. This chip, therefore, stored only 128 bytes–not much by today’s standards.) Because of Intel’s success in chip manufacturing and design, Busicomp, a Japanese calculator manufacturing company, asked Intel to produce 12 different logic chips for one of its calculator designs. Rather than produce 12 separate chips, Intel engineers included all the functions of the chips in a single chip.

In addition to incorporating all the functions and capabilities of the 12-chip design into one multipurpose chip, the engineers designed the chip to be controlled by a program that could alter the function of the chip. The chip then was generic in nature, meaning that it could function in designs other than calculators. Previous designs were hard-wired for one purpose, with built-in instructions; this chip would read from memory a variable set of instructions that would control the function of the chip. The idea was to design almost an entire computing device on a single chip that could perform different functions, depending on what instructions it was given.

The third generation saw the advent of computer terminals for communicating with a computer from a remote location.

Operating systems (OS) came into their own in the third generation. The OS was given complete control of the computer system; the computer operator, programmers, and users all obtained services by placing requests with the OS via computer terminals. Turning over control of the computer to the OS made possible models of operation that would have been impossible with manual control. For example, in multiprogramming the computer is switched rapidly from program to program in round-robin fashion, giving the appearance that all programs are being executed simultaneously. 

An important form of multiprogramming is time-sharing, in which many users communicate with a single computer from remote terminals.    

The Fourth Generation, 1971-Present:

The Microprocessor

Through the 1970s, computers gained dramatically in speed, reliability, and storage capacity, but entry into the fourth generation was evolutionary rather than revolutionary. The fourth generation was, in fact, an extension of third-generation technology. That is, in the early part of the third generation, specialized chips were developed for computer memory and logic. Thus, all the ingredients were in place for the next technological development, the general-purpose processor-on-a-chip, otherwise known as the microprocessor. First developed by an Intel Corporation design team headed by Ted Hoff in 1969, the microprocessor became commercially available in 1971.

Nowhere is the pervasiveness of computer power more apparent than in the explosive use of the microprocessor. In addition to the common applications of digital watches, pocket calculators, and microcomputers – small home and business computers – microprocessors can be anticipated in virtually every machine in the home or business. (To get a sense of how far we have come, try counting up the number of machines, microprocessor controlled or not, that are around your house. Would more than one or two have been in existence 50 years ago?) 

The 1970s saw the advent of large-scale integration (LSI). The first LSI chips contained thousands of transistors; later, it became possible to place first tens and then hundreds of thousands of transistors on a single chip. LSI technology led to two innovations: embedded computers, which are incorporated into other appliances, such as cameras and TV sets, and microcomputers or personal computers, which can be bought and used by individuals. In 1975, very large scale integration (VLSI) was achieved. As a result, computers today are 100 times smaller than those of the first generation, and a single chip is far more powerful than ENIAC.

Computer environments have changed, with climate-controlled rooms becoming less necessary to ensure reliability; some recent models (especially minicomputers and microcomputers) can be placed almost anywhere. 

Large computers, of course, did not disappear just because small computers entered the market. Mainframe manufacturers have continued to develop powerful machines, such as the UNIVAC 1100, the IBM 3080 series, and the supercomputers from Gray.

Countries around the world have been active in the computer industry; few are as renowned for their technology as Japan. The Japanese have long been associated with chip technology, but recently they announced an entirely new direction.

The Fifth Generation: Japan’s Challenge

In 1982, Japan’s Ministry of International Trade and Administration, together with eight leading Japanese computer companies, launched a project to develop the fifth-generation computers. So far the Japanese government and Japanese private industry have each contributed $300 million toward the project, in an attempt to develop radically new forms of computer systems. The real significance is not the money itself, however, but the cooperation among government and Japanese industries and the writing of blank check for computer development. Afraid of being left behind, other countries including the United States have started similar projects. The following are some of the expected characteristics of the fifth-generation computers. Only time will tell, of course, whether these expectations are correct.

· Most computers of the fourth and earlier generations can carry out only one arithmetical or Boolean operation* at a time. A key to the fifth-generation computers is expected to be the parallel processing, in which hundreds or thousands of operations are carried out simultaneously.

· The Japanese believed that the fifth-generation computers will be based on logical inference rather than on arithmetical and Boolean calculations. The Japanese fifth-generation project has adopted the programming language PROLOG (PROgramming in LOGic), which is based on logical inference.

· The fifth-generation computer systems are expected to make extensive use of the techniques of artificial intelligence, which simulate some aspects of human thought. Such systems might communicate with users and programmers in natural languages, rather than in specialized computer languages. They might solve problems without having to be told step-by-step how to arrive at the solution. Instead, they would draw on knowledge and problem-solving techniques previously collected from human experts in the fields in which the problem arises. Such expert systems have already come in use. 

*Boolean Algebra – invented in the mid-nineteenth century by the English mathematician George Boole. Boole invented algebra of logical reasoning in which the truth or falsity of a statement is represented by a truth value of 1 and 0 for false. The operations of Boolean algebra, as the algebra of logic is now called, corresponds to logical connectives such as and, or, and not.  

Comments:

vacuum tube                       вакуумна лампа        

magnetic core                     магнітне осердя  

reliability                            надійність, імовірність того. Що пристрій у заданих 

                                           умовах і протягом заданого часу безвідмовно 

                                            виконуватиме потрібні від нього 9закладені в ) нього 

                                           функції

substance                            речовина    

storage  capacity                 об’єм пам’яті

semiconductor                     напівпровідник; клас матеріалів (наприклад, германій

                                            і кремній), який за електропровідністю знаходиться

                                            між провідниками (такими, як мідь і срібло) та 

                                            ізоляторами  (такими, як скло і гума)

punched card                     перфокарта; паперовий носій інформації, поширений

                                           до появи ПК

transistor                            транзистор; електронний прилад, на якому побудовано

                                           логіку інтегральної мікросхеми

higher-level language        мова високого рівня (МВР); мови програмування рівня 

                                           3GL і вище, які забезпечують вищий рівень абстракції, 

                                           ніж асемблери, допомагаючи в процесі розроблення

                                           програми сконцентруватись на особливостях

                                           розв’язування задачі, я не на конкретній апаратній 

                                           платформі

compiler                             компілятор, транслятор; програма, яка виконує 

                                           трансляцію вхідного тексту розроблюваної програми

                                           з МВР в еквівалентну програму цільовою мовою.

advent                                прихід

remote                                дистанційний, віддалений

I. Match words with their definition:

1. Magnetic core                          A. The general-purpose processor-chip.

2. Silicon                                      B. Electronic tube about the size of light bulb.

3. Vacuum tube                            C. Nonmetallic crystalline substance.

4. Microprocessor                        D. Form of primary storage.

5. Reliability                                E. Heavy and awkward to carry, wear, etc.

6. Cumbersome                            F. The quality of been trusted; dependable.

II. Identify whether the following statements are true or false. Use the model:

1) Student A:  In the first generation, vacuum tubes were used as the internal computer components. – Student B: Yes, that is right.

2) S. A: Transistors had only one advantage – they consumed less energy. – S. B: No, that is false, because they not only consumed less energy, but they also needed no warm-up time and were faster and more reliable.

1. Large computers disappeared just because small computers entered the market.

2. Magnetic core was the secondary form of primary storage technology.

3. In 1957 magnetic disk was introduced as a faster, more compact method of storing data.

4. In the third generation the use of magnetism for data storage was pioneered.

5. The first language to receive widespread acceptance was FORTRAN.

6. The chips had four desirable characteristics: reliability, compactness, low cost, low power use.

7. Turning over control of the computer to the OS made possible models of operation that would have been impossible with manual control.

8. The early generation of computers were used primarily for business data processing applications.

III. Convert sentences from Active Voice into Passive Voice. 

1. Higher-level languages allowed programmers to give more attention to solving problems.

2. Assembly language made programming less cumbersome.

3. Texas Instruments and Fairchild Semiconductor announced in 1959 that they had each independently produced chips containing several complete electronic circuits.

4. Scientists all over the world associated Japan with chip technology.

5. In 1962 the developers marketed the first removable disc pack. 

IV. Continue the following sentences using words and expressions given below.

1. In addition all tubes had to be working … , they were subject to … … .

2. Programming with numbers alone made using the computer …  … .

3. For primary storage, magnetic core was the… … of technology used.

4. In 1957 magnetic tape was introduced as a faster, … … … of storing data.

5. After the development of the symbolic languages came … … .

6. An integrated circuit is a complete electronic on a … … … .

7. A cylinder of silicon is sliced into wafers, each about … … …, and wafer is “etched” repeatedly with a pattern of electrical circuitry.

8. The fourth generation was, in fact, an … of third-generation technology.

extension , higher-level languages, difficult and time-consuming, 3inches in diameter,  

principal form   small chip of silicon   more compact method   simultaneously   frequent burnout

V. Fill in the prepositions if necessary:

An integrated circuit (IC) is a collection of electronic components fabricated … a semiconductor device or chip. Integrated circuits are widely used … consumer, commercial and industrial applications. With high developments … technology, integrated circuits have become the most important unit in electric products. Integrated circuits are used in a wide area … commercial and consumer technology, including, for example, calculators, computers, video games, digital watches, and the like. Integrated circuit technology has made significant progress over the last forty years. Integrated circuits are now manufactured … much lower costs, with lower power consumption, higher speeds, and smaller sizes. An integrated circuit is a complete electronic circuit, containing transistors, diodes, resistors, and capacitors, along with their interconnecting electrical conductors, contained entirely … a single chip of silicon. An integrated circuit includes multiple layers of wiring that interconnect its electronic and circuit components. These layers made … metal, semiconductor and insulator material, each configured so that it cooperates … other layers to define circuit elements, such as buffers, memory devices, gates and routing wires. Each layer is stacked or overlaid on a prior layer and patterned to form the shapes that define devices and connect the devices into circuits. The metal layers define routing wires for connecting together various elements, including memory matrices. Generally, integrated circuits are mainly divided … two categories: logic device and memory, wherein the logic device, such as a microprocessor of a computer, is used to execute logic operations, and the memory is a semiconductor device used … storing data.

VI. Answer the following questions:

1. What is the characteristic feature of the 1-st generation computers?

2. What are the advantages of the 1-st generation?

3. What are the disadvantages of this generation?

4. What was the principal form of primary storage technology?

5. What important development came with the second generation computing?

6. When did higher-level languages appear?

7. What higher-level languages do you know?

8. What are the advantages of higher-level languages?

9. When did the electronics industry begin to make silicon chips?

10. Why did the integrated circuit begin to replace the transistor?

11. Why is silicon so widely used?

12. What are the most important characteristics of the chips?

13. What is an important form of multiprogramming?

14. What is the most important development of the 4th generation computers?

15. What did two innovations in LSI technology lead to?

16. When was VLSI achieved?

17. When did the development of the 5-th generation begin?

18. Enumerate all the desired features of the 5-th computer generation.

Read and translate the text.  

Charles Babbage and His Inventions

     An eccentric mathematician and a genius, Charles Babbage was a prolific inventor, whose inventions included the ophthalmoscope (for examining the retina of the eye), the skeleton key, the locomotive “cow catcher”, and the speedometer. He also pioneered operations research, the science of carrying out business and industrial operations as efficiently as possible. Babbage was a fellow of the Royal Society, and at Cambridge University he held the same chair that was once held by Isaac Newton, the most famous of British scientists. 

The mathematical tables of the 19th century were full of mistakes. Even when the tables were calculated correctly, the printed versions often contained typographical errors. Because people who published new tables often copied old ones, the same errors cropped up in table after table.

Babbage set out to build a machine that would not only calculate, but would also automatically print. He called the machine the Difference Engine because it worked by solving what mathematicians call “difference equations”. The name is somewhat misleading in that the machine constructs tables using repeated additions, not subtractions.

However, struck by a much better idea Babbage abandoned the Difference Engine. He wanted to build a punched-card-controlled calculator. He called his proposed automatic calculator the Analytical Engine.

 The Difference Engine could compute only tables. But the Analytical Engine could carry out any calculation. All a person had to do was punch the cards with instructions for the desired calculations.

The Analytical Engine had many of the major components found in modern computers. Babbage referred to the machine’s main memory as “the store”; the terms “store” and “storage” are still sometimes used to refer to main memory. The Analytical Engine’s central processing unit consisted of “the mill”, which carried out arithmetical calculations, and “the barrel”, which actuated the parts of the machine needed to carry out each instruction. Today we would call the mill the arithmetic/logic unit and the barrel the control unit. Input data for the Analytical Engine was on punched cards, and its output was printed on paper. 

Had the Analytical Engine been completed, it would have been a 19yh-century computer. But alas, that was not to be. The British Government had already sunk thousands of pounds into the Difference Engine and had received nothing in return. It had no intention of making the same mistake with the Analytical Engine. No working Analytical Engine was ever built, and Babbage’s work was forgotten until after the same discoveries had been made independently by the computer pioneers of the 20th century.  

Topic for Discussion. 

If Charles Babbage succeeded in building a mechanical computer around the middle of the 19th century, how might our present use of computers and our attitudes to them be different?

The Current and Future Design of Computers. Components. (Hardware)

Computer Input

Data input devices have been used since the sixties as a graphic user interface (GUI) to allow a user to input certain information into computer systems and to modify or operate on images or information displayed on an output screen attached to the computer system.

Input examples are keyboard; CD ROM's; DVD ROMs; microphone (including speech analysis/recognition); graphic cards; digital video cards; scanners; cameras; camcorders; video devices such as TV and VCR's; sensors. 

There has been trend toward the increased uses input technologies that provide a more natural user interface for computer users. You can now enter data and commands directly and easily into a computer system through pointing devices like electronic mice and touch pads, and technologies like optical scanning handwriting recognition, and voice recognition. These developments have made it unnecessary to always record data on paper source documents and then keyboard the data into a computer in an additional data entry step. Further improvement in voice recognition and other technologies should enable an even more natural user interface in the future.

Keyboards are still the most widely used devices for entering data and text into computer system, but they have some serious limitations. For example, persons who are not trained typists find using a keyboard tedious and error producing. That is why researches in such areas as pointing devices, optical character recognition, and speech recognition are seeking ways to eliminate or minimize the use of keyboards.

A computer keyboard has keys for all the characters as well as mathematical and foreign-language symbols. The enter key causes the cursor on the display to move to the beginning of a new line. The escape key, which is usually marked Esc, is often used to cancel data entries and to terminate the execution of commands and programs. The number keys along the top row of the keyboard are inconvenient for entering large amounts of numeric data. For that reason a numeric keypad, in which the number keys are arranged in a square array, as on a calculator is provided.

Holding down the shift key causes the letter keys to type uppercase rather than lowercase letters. 

Holding down the control key (Ctrl) causes certain other keys, mainly letter keys, to generate control keys.

The Alt key, when pressed, establishes an alternate meaning for each key. 

The Ctrl and Alt keys are often used to indicate that a keystroke represents a command to the program rather than a part of the input data.

Cursor control keys move the cursor on the display up, down, left, and right, allowing the user to position the cursor at the point on the display where data is to be entered or changes are to be made.

Pointing devices are a better alternative for issuing commands, making choices, and responding to prompts displayed on your video screen. They work with your operating system’s graphical user interface (GUI), which presents you with icons, menus, windows, buttons, bars, and so on, for your selection. For example, pointing devices such as electronic mice and touch pads allow you to easily choose from menu selections and icon displays using point-and-click or point-and-drag methods.

The electronic mouse is the most popular pointing device used to move the cursor on the screen, as well as to issue commands and make icon and menu selections. By moving the mouse on a desktop or pad, you can move the cursor into an icon displayed on the screen. Pressing buttons on the mouse activates various activities represented by the icon selected.

The trackball, pointing stick, and touch pad are other pointing devices most often used in place of the mouse. A trackball is a stationary device related to the mouse. You turn a roller ball with only its top exposed outside its case to move the cursor on the screen. A pointing stick (also called a trackpoint) is a small buttonlike device, and sometimes likened to the eraserhead of a pencil. It is usually centered one row above the space bar of a keyboard. The cursor moves in the direction of the pressure you place on the stick. The touch pad is a small rectangular touch-sensitive surface usually placed bellow the keyboard. The cursor moves in the direction your finger moves on the pad. Trackballs, pointing sticks, and touch pads are easier to use than a mouse for portable computer users and are thus built into most notebook computer keyboards.

Touch screens are devices that allow you to use a computer by touching the surface of its video display screen. Some touch screens emit a grid of infrared beams, sound waves, or a slight electric current that is broken when the screen is touched. The computer senses the point in the grid where the break occurs and responds with an appropriate action. For example, you can indicate your selection on a menu display by just touching the screen next to that menu item.

Comments:

pointing device                 координатно-вказівний пристрій, позицію вальний

                                          пристрій, вказівний пристрій, маніпулятор

prompt                               запрошення, підказка (на екрані)

point-and-click                  “вказати і клацнути” – загальний метод роботи

                                           з мишею в ОС

point-and-drag                   “вказати і перетягнути” – технологія роботи з 

                                           екранними об’єктами у Windows за допомогою миші 

to emit                                випромінювати     

to occur                              траплятися, відбуватися            

tedious                                нудний, стомливий        

seek                                    пошук; шукати, розшукувати, намагатись знайти                              

I. Match the following words from the text with their definitions.

1. To respond to                                 A. A stationary device related to the mouse.

2. Input device                                   B. Devices that allow you to use a computer by  

                                                                 touching the surface of  its VD screens.

3. Output device                                C. To do something in answer; react.                                                                              

4. Stationary                                      D.  Correct or suitable for a particular situation

                                                                 or occasion.                                                          

5.Appropriate                                    E. A small rectangular touch-sensitive surface      

                                                               usually placed bellow the keyboard.                                                                                                                          

6. Trackball                                       F.  Standing still, not moving.                                                     

7. Pointing Stick                               G. Machines by which information is sent to the 

                                                               computer.                               

 8. Touchpad                                    H. A small buttonlike device, sometimes likened 

                                                              to the eraserhead of a pencil.                                                                             

9. Touch screens                               I. Machines by which information is received 

                                                              from the computer.                       

II. Identify whether the following statements are true or false. Use the model:

1) Student A: Using the touch screen, you can indicate your selection on a menu display by just touching the screen next to that menu item. – Student B: Yes, you are quite right.

2) S. A: The Esc key is often used to type uppercase rather than lowercase letters. –S. B: No, you are wrong! This key is used to cancel data entries and to terminate the execution of commands and programs.

1. Pressing buttons on the mouse activates various activities represented by the icon selected.

2. You can now enter data and commands into a computer system through pointing devices like electronic mice.

3. The enter key is often used to cancel data entries and to terminate the execution of commands and programs.

4. Holding down the shift key causes the letter keys to type lowercase rather than uppercase letters. 

5. The trackball, pointing stick, and touch pad are other pointing devices most often used together with the mouse.

6. Touch screens are devices that allow you to easily choose from menu selections and icon displays using point-and-click or point-and-drag methods.

III. Complete the following sentences using words and expressions given below.

a) The computer senses the point in the grid where the break occurs and ... with an appropriate action.

b) A ... is a stationary device related to the mouse. 

c) Pointing devices are a better alternative for ... commands.

d) Some touch screens emit a grid of infrared beams that is broken when the screen is ... . 

trackball   issuing   touched   responds

IV. Fill in the prepositions if necessary :

Computers are used by more and more people every day for use … home and … the office. Modern desktop computers provide … users with user-input mechanisms that are well suited for the applications that run … these computers. The use of a hand operating pointing device for use with a computer and its display has become almost universal. A computer user manipulates … a pointing device to change the position of a cursor or other object … a computer display, or to select objects … the display. The physical movement … the pointing device results … a similar movement of the cursor and/or object on the display. 

V. Answer the following questions.

1. What are the major I/O devices?

2. What pointing devices for entering data do you know?

3. What recent developments in input technologies can provide a more natural interface for computer users?

4. Are keyboards still used for entering data?

5. What limitations do the keyboards have?

6. What is the most popular pointing device?

7. What is the function of touch screens?

Read and translate the text.

Computer Mouse

A computer mouse is a handheld device that a user slides over a suitable surface causing the cursor on a computer screen to move in a direction determined by the motion of the device. 

Computer mice are often referred to as cursor positioning devices or cursor control devices, although mice are utilized to perform many other functions, such as to launch applications, re-size and move windows, drag, open and drop documents, select icons, text, menu items in a pull-down menu, and others. The mouse permits a computer user to position and move a cursor on a computer screen without having to use a keyboard. The mouse and mouse button allow the user to move a cursor or other pointing device to a specific area of the computer screen and depress the one or more buttons to activate specific computer program functions. 

Computer mice can be found in a variety of physical embodiments. Typically, a mouse comprises a body that serves as a grip for the user's hand and as a structure for mounting a movement sensing system and two or more mouse buttons for selecting computer functions.

A computer mouse is ergonomically designed so that a user's hand fits snugly around the device.

Computer mice are available with electro-mechanical, opto-mechanical, or optical movement sensing systems. The electro- and opto-mechanical systems typically incorporate a ball arranged for rotation in the body and protruding from the bottom of the mouse into contact with the surface on which the mouse is resting. Movement of the mouse causes the ball to rotate. Electrical or optical transducers in the body convert the motion of the ball into electrical signals proportionate to the extent of movement of the mouse in x and y directions.

In addition to mechanical types of pointing devices like a conventional mouse, optical pointing devices have also been developed. The optical mouse has several advantages such as its precise detection of a movement of user's hand and its smooth movement, compared with a conventional ball mouse, thus its use increasing more and more. An optical mouse utilizes optical sensors to detect movement of the mouse relative to a surface. The optical mouse has no mechanical moving parts, and may be used on almost any flat surface. They respond more quickly and precisely than electromechanical mice, and are growing in popularity. An optical mouse overcomes at least the dust problem by generating the movement signal of the mouse by means of detection of reflection light. Generally, an optical mouse is operated by reflecting light emitted from the main body of the optical mouse from a touching object, thus, enabling the movement of the mouse on the pad to be detected and enabling a cursor on a computer monitor to be moved. An optical mouse optically recognizes its movement on the touching object, converts the recognized value to an electric signal, transmits the electric signal to the computer, and thereby the position of the cursor on the monitor can be recognized.

Mechanical mouse devices incorporate moving parts that can wear out. The roller ball mechanism also requires periodic cleaning to remove accumulated dirt and to prevent internal malfunctioning. To overcome those drawbacks, an optical mouse is provided and has a light transmitter such as light emitting diode (LED), light receiver such as a photo diode and associated components.

Since such an optical mouse has advantages of the accuracy of its motion detection, and smoothness in its motion, as compared with the conventional ball-type mouse, its use is gradually increasing.

Role Play.

You are a shop assistant at the Computer Store. Describe all the advantages of an optical mouse to the customer.  

Read the text. 

Touch screen monitor

Portable electronic devices have been designed to perform a large variety of functions, including cellular phone, personal digital assistants (PDAs), video camcorders, digital cameras, and notebook computers. All of these devices store information and perform tasks under direction of the user of the device, and therefore have a user interface. A typical user interface includes a means for displaying information, a means for inputting information and operation control, and often a means for playing sounds and audio signals. As the size of these communication devices decreases and as the number of functions increase, it has become increasingly important for a user to be able to enter commands and information into the communication device in an efficient manner. With a reduction in size of the device, a keypad input device must also be reduced in size, thereby decreasing the efficiency with which information can be input by reducing the number and size of the keys.

Furthermore, with a reduction in size of the device, the display size must also be reduced. Still furthermore, the use of a mouse with such devices is usually not possible since a mouse requires a flat clean surface to be properly used. 

The touch screen display is an alternative to fixed buttons. Touch screens are more convenient than conventional computer screens because the user can directly point to an item of interest on the screen instead of having to use a mouse or other pointer. A touch screen allows the user of a terminal to enter a menu selection or data by placing a finger or other object at a location on the display screen that corresponds to the menu item, function or data numeral to be entered. 

The touch screens are manufactured as separate devices and mechanically mated to the viewing surfaces of the displays. Touch screens can be activated by many different types of contacts, including by finger, pen, and stylus. The user touches different areas of the touch screen to activate different functions. Touch screens for computer input permit a user to write or draw information on a computer screen or select among various regions of a computer generated display, typically by the user's finger or by a free or tethered stylus.

The use of a touch screen input device that serves both as a display and as an input device for the communication device allows a larger display in that a large keypad is no longer required since many of the functions have been taken over by the use of the display screen as an input device. 

The touch screen is made of transparent material. When the touch screen is placed over a video display device, images from the video display device are visible through the touch screen. A touch screen typically involves a cathode ray tube monitor (CRT) or liquid crystal display (LCD) monitor and a transparent touch-sensitive overlay that is attached to the front face of the monitor. 

Comprehension questions:

1. What does a typical user interface include?

2. Why has it  become increasingly important for a user to be able to enter commands and information into the communication device in an efficient manner?

3. What is an alternative to fixed buttons?

4. How can touch screens be activated?

5. What material is the touch screen made of?

Source Data Automation

Source data automation, or source data collection, refers to procedures and equipment designed to make the input process more efficient by eliminating the manual entry of data. Instead of a person entering data using a keyboard, source data automation equipment captures data directly from its original form. The original form is called a source document. In addition to making the input process more efficient, source data automation usually results in a higher input accuracy rate.

An image scanner, sometimes called a page scanner, is an input device that can electronically capture an entire page of text or images such as photographs or art work. The scanner converts the text or images on the original document into digital data that can be stored on a disk and processed by the computer. The digitised data can be printed, displayed separately, or merged into another document for editing.

Optical recognition devices use a light source to read codes, marks, and characters and convert them into digital data that can be processed by a computer.

Optical codes use a pattern or symbols to represent data. The most common optical code is the bar code. Most of us are familiar with the “zebra-striped” Universal Product Code (UPC), which appears on most supermarket products. It consists of a set of vertical lines and spaces of different widths. The bar code reader uses the light pattern from the bar code lines to identify the item. The UPC bar code, used for grocery and retail items, can be translated into a ten-digit number that identifies the product manufacturer and product number.

Optical character recognition (OCR) devices are scanners that read typewritten, computer-printed, and in some cases hand-printed characters from ordinary documents. 

A number of optical character recognition (OCR) systems are known. Typically, such systems comprise apparatus for scanning a page of printed text and performing a character recognition process on a bit-mapped image of the text, which is a pixel-by-pixel representation of the overall image in a binary form. The recognition system reads characters of a character code line by framing and recognizing the characters within the image data. During the recognition process, the document is analyzed for several key factors such as layout, fonts, text and graphics. The document is then converted into an electronic format that can be edited with application software. The output image is then supplied to a computer or other processing device, which performs an OCR algorithm on the scanned image. The document can be of many different languages, forms and features. The purpose of the OCR algorithm is to produce an electronic document comprising a collection of recognized words that are capable of being edited. In general, electronic reading machines using computer-based optical character recognition (OCR) comprises personal computers outfitted with computer scanners, optical character recognition software, and computerized text-to-voice hardware or software. 

The OCR devices scan the shape of a character, compare it with a predefined shape stored in memory, and convert the character into the corresponding computer code. They use a light source to read special characters and convert them into electrical signals to be sent to the CPU. The characters can be read by both humans and machines. They are often found on sales tags in department stores or imprinted on credit card slips. 

In large department stores you can see a device called the wand reader. It is capable to read OCR optical characters. After data from a retail tag has been read, the computer system can automatically and quickly pull together the information needed for billing purposes. 

Wands are an extremely promising alternative to key input because they eliminate one more intermediate step between “data” and “processing” – that of key entry. 

Magnetic ink character recognition (MICR) characters use special ink that can be magnetized during processing. MICR is used almost exclusively by the banking industry for processing checks. Blank checks already have the bank code, account number, and check number printed in MICR characters across the bottom. When the check is processed by the bank, the amount of the check is also printed in the lower right corner. Together, this information is read by MICR reader/sorter machines as part of the check-clearing process.

Comments:

source document                            початковий документ

to capture                                       захоплювати, збирати (дані)

recognition                                     розпізнавання

pixel                                               елемент зображення, точка растра; мінімальний

                                                       адресований елемент двомірного растрового

                                                       зображення, колір і яскравість якого можна

                                                       задати незалежно від інших точок                        

bar code                                         штриховий код; спеціальний код, у якому 

                                                       кожний знак складено з вертикальних темних 

                                                       і світлих смуг різної ширини, який друкують на

                                                       упаковці товарів тощо для автоматизованого

                                                       вводу даних про них                                    

I. Match words in the text with their definitions.

1. Accuracy                                           A. To combine, so as to become a single thing.

2. To merge                                           B. (Done or happening) between two others.

3. Retail                                                 C. A collection or mass considered as a unit in

                                                                    terms of its size, number, etc..

4. Intermediate                                      D. Exactness or correctness.             

5. Amount                                             E. The sale of goods in shops to customers for

                                                                   their own use.

II. Identify whether the following statements are true or false. Use the model:

1) Student A: Source data automation equipment captures data directly from its original form. – Student B: Yes, that is true.

2) S. A: Computer-based optical character recognition (OCR) includes personal computers outfitted with computer scanners. – S. B: No, you are wrong! Computer-based OCR comprises not only personal computers outfitted with computer scanners, but optical character recognition software and computerized text-to-voice hardware or software as well.

1. An image scanner is an input device that electronically captures an entire page of text or images such as photographs or art work. 

2. Source data automation eliminates the manual entry of data. 

3. The OCR devices use a light source to read special characters and convert them into digital signals to be sent to the CPU.

4. MICR is used in the banking industry for processing checks and is often found on sales tags in department stores or imprinted on credit card slips. 

5. A bit-mapped image of the text is a pixel-by-pixel representation of the overall image in a binary form.

III. Complete the following sentences using the words and expressions given below.

1. Blank checks have the bank code, … ..., and check number printed in MICR characters across the bottom. 

2. Universal Product Code appears on most … products.

3. Source data automation results in a higher input … rate.

4. The scanner converts the text or images on the original document into … data that can be stored     on a disk and processed by the computer.

5. The purpose of the OCR algorithm is to produce an electronic document comprising a collection of recognized words that are capable of being ….

supermarket   accuracy   edited   digital   account number

IV. Define what part of speech the words in bold type are. Translate them into Ukrainian.

Document processing systems employing optical character recognition devices for scanning and storing the contents of documents are widely applied. Document image processing is a crucial process in the field of office automation. Office automation involves automating the tasks of processing, filing and retrieving documents to increase productivity of the work environment. Document image processing begins with the optical character recognition (OCR) phase where a computer and optical imaging system are used to optically scan a paper document to acquire optical image data, convert the optical image data into electrical image data, and process the electrical image data to determine the content of the document. Optical character recognition is widely used to extract text from printed or handwritten documents and forms.

V. Answer the following questions.

1. What procedures does source data automation refer to? 

2. What are the results of source data automation? 

3. How is an input device that can electronically capture an entire page of text or images such as photographs or art work called? 

4. Into what data does the scanner convert the text or images on the original document?

5. What devices use a light source to read codes, marks, and characters and convert them into digital data that can be processed by a computer? 

6. What is the most common optical code?

7. Where is it used?

8. What are optical character recognition devices and where can we find them?

9. How does the OCR system read characters?

10. What is the wand reader capable to do?

11. Where is magnetic ink character recognition used? 

Role Play.

You have installed a new scanner at your office. Explain your employees how to use it. Use a specification to the device. 

Read the text. Replace the Ukrainian words into their English variants given after the text.

Optical Character Recognition Systems

There are three essential elements to OCR technology — scanning, recognition, and reading text. Initially, a printed document is scanned by a camera. OCR software then converts the images into recognized characters and words. The synthesizer in the OCR system then speaks the recognized text. Finally, the information is stored in an electronic form, either in a personal computer (PC) or in the memory of the OCR system itself.

The recognition process враховує the logical structure of the language. An OCR system will зробить висновок that the word "tke" at the beginning of a sentence is a mistake and should be read as the word "the." OCRs also use a lexicon and apply методику перевірки правопису similar to those found in many word processors.

All OCR systems create temporary files containing the texts' characters and схему розміщення сторінки. In some OCRs these temporary files can be converted into formats retrievable by commonly used computer software such as word processors and spreadsheet and database software. The blind or visually impaired user can access the scanned text by using adaptive technology devices that magnify the computer screen or provide speech or braille output.

Current generation OCR systems provide very good accuracy and formatting capabilities  at prices that are up to ten times lower than a few years ago. 

deduce                                                                   takes account of

page layout                                                            

                spell-checking techniques

Computer Input: Speech/Voice Recognition

Voice input, sometimes referred to as speech or voice recognition, allows you to enter data and issue commands to the computer with spoken words. It is an alternative to typing on a keyboard. The software has been developed to provide a fast method of writing onto a computer and can help people with a variety of disabilities. It is useful for people with physical disabilities who often find typing difficult, painful or impossible. Voice recognition software can also help those with spelling difficulties, including dyslexic users, because recognized words are always correctly spelled. Put simply, you talk to the computer and your words appear on the screen.    

If you talk with pauses between your words, computers have been able to understand human speech since the early 1970's. However, no one wants to talk like that, at least for very long. The goal has always been to enable computers to understand our continuous speech. There are no pauses between our words when we talk normally. 

Voice recognition promises to be the easiest method for data entry, word processing and conversational computing, since speech is the easiest, most natural means of human communication. Voice input has now become technologically and economically feasible for a variety of applications. Early voice recognition products used discrete speech recognition, where you had to pause between each spoken word. New continuous speech recognition software recognizes continuous, conversationally paced speech.

Voice recognition systems analyze and classify speech or vocal tract patterns and convert them into digital codes for entry into a computer system. For a computer to decipher the signal, it must have a digital database, or vocabulary, of words or syllables, and a speedy means of comparing this data with signals. The speech patterns are stored on the hard drive and loaded into memory when the program is run. A comparator checks these stored patterns against the output of the A/D converter.

In practice, the size of a voice-recognition program's effective vocabulary is directly related to the random access memory (RAM) capacity of the computer in which it is installed. A voice-recognition program runs many times faster if the entire vocabulary can be loaded into RAM, as compared with searching the hard drive for some of the matches. Processing speed is critical as well, because it affects how fast the computer can search the RAM for matches.

All voice-recognition systems or programs make errors. Screaming children, barking dogs, and loud external conversations can produce false input. Much of this can be avoided only by using the system in a quiet room. There is also a problem with words that sound alike but are spelled differently and have different meanings – for example, "hear" and "here." This problem might someday be largely overcome using stored contextual information. However, this will require more RAM and faster processors than are currently available in personal computers.

Several programs are available that provide voice recognition. These systems work best on Windows 2000 and Windows XP. A number of voice recognition programs can be used with Windows, including a basic one that is supplied with Microsoft Office XP and 2003. Most special voice applications include a software CD, a microphone headset, a manual and a quick reference card. You connect the microphone to the computer, either into the soundcard (sockets on the back of a computer) or via a USB connection. Then you can begin talking using the following steps.

Enrolment

Everybody sounds slightly different, so the first step in using a voice recognition system involves reading an article displayed on the screen. This process, called enrolment, takes less than 10 minutes and results in a set of files being created which tell the software how you speak. The enrolment only has to be done once, after which the software can be started as needed. The new pieces of software claim that the enrolment process is even easier then in previous versions.

Dictating and Correcting

When talking, people often hesitate, mumble or slur their words. One of the key skills in using voice recognition software is learning how to talk clearly so that the computer can recognize what you are saying. This means planning what to say and then delivering speech in complete phrases or sentences. The voice recognition software will misunderstand some of the words spoken and it is necessary to proofread and then correct your mistakes. Corrections can be made by using the mouse and keyboard or by using your voice. When corrections are made the voice recognition software will adapt and learn, so that the same mistake will not occur again. Accuracy should improve with careful dictation and correction. 

Editing and Formatting Text

Text can be changed (edited) very easily. The text to be changed can be selected (highlighted) by using commands like “select line”, “select paragraph” and then the changes can be spoken into the computer. These will then replace the selected text. 

Typically, voice recognition systems with large vocabularies require training the computer to recognize your voice in order to achieve a high degree of accuracy. Training such systems involves repeating a variety of words and phrases in a training session and using the system extensively. Trained systems regularly achieve a 95 to 99 percent word recognition rate. Training to 95 percent accuracy takes only a few hours. 

Two examples of continuous speech recognition software for word processing are Naturally Speaking by Dragon Systems and Via Voice by IBM. 

Dragon Naturally Speaking

This program is distributed by Nuance. NaturallySpeaking is recognised as the market leader and is the alternative most frequently recommended by AbilityNet.

IBM ViaVoice

This is also distributed by Nuance. It offers good accuracy, but is not as easy to use as NaturallySpeaking. 

Qpointer

Qpointer provides good command and control facilities, but is not so good for writing tasks as is makes more recognition errors. It operates differently to Naturally Speaking and Via Voice. 

Minimum requirements are a 133 MHz Pentium class microprocessor, 32 MB of RAM, an industry standard sound card, and 50 MB of available hard disk capacity. The products have 30,000-word vocabularies expandable to 60,000 words, and sell for less than $200. 

Comments:

dyslexic                  дислексія,  невміння писати     

accuracy                 точність; безпомилковість; чіткість зображення

to decipher             розшифровувати, дешифрувати 

to convert               перетворювати, конвертувати

comparator             компаратор, порівнювач, блок порівняння; 

enrolment               реєстрація

I. Match words in the text with their definitions.

1. Recognition                                                 A. Esp. tech. separate; distinct.

2. Feasible                                                         B. A person, thing, or form that is an

                                                                                            example to copy.                                                                                                                                                                 

3. Discrete                                                        C. To do something in answer.

4. Accuracy                                                      D. The fact of knowing someone or

                                                                               something.

5. To respond                                                    E. Able to be carried out or done; 

                                                                               possible.

6. Pattern                                                           F. The quality of being accurate;

                                                                               exactness or correctness.  

II. Identify whether the following sentences are true or false. Use the model:

1) Student A: I’ve heard that IBM ViaVoice offers good accuracy, but is not as easy to use as NaturallySpeaking. – Student B: Yes, that is quite right.

 2) S. A: All voice-recognition systems are faultless. – S. B: No, that is false, because all voice-recognition systems make errors. Such noises as screaming children, barking dogs, and loud external conversations can produce false input. 

1. Early voice recognition products used conversationally paced speech recognition.

2. Training to 95 percent accuracy takes only a few hours. 

3. Voice recognition devices in work situations provide faster and more accurate input.

4. The sounds of a sequence of words are like a series of sound bites.

5. Trained systems regularly achieve a 95 to 99 percent word recognition rate.

6. Voice recognition systems work the best only on Windows 2000.

III. Complete the following sentences using words and expressions given below.

1. Voice recognition allows you to enter data and issue commands to the computer with … words.

2. The goal has always been to enable computers to understand our … speech. 

3. Speech is the easiest and the most natural means of human … .

4. Training voice recognition systems involves … a variety of words and phrases in a training session.

5. The speech patterns are stored on the …

spoken   hard drive   repeating   continuous   communication

IV. Complete the raw.

to recognize – recognition – recognizer

to process – processing – recognizer

to convert – conversation – converter 

compare – comparison – comparator

to install –installation– installer 

produce – production – producer

to correct –correction– corrector

V. Answer the questions.

1. What does voice input allow?

2. What is the goal of voice recognition?

3. What are the sounds of a sequence of words like? 

4. Why does voice recognition promise to be the easiest method for data entry, word processing, and conversational computing?

5. What speech recognition did early voice recognition products use? 

6. What must the computer have to decipher the signal?

7. What makes a voice-recognition program run many times faster? 

8. What pace does new continuous speech recognition (CSR) software recognize?

9. What do voice recognition systems do?

10. Why do voice recognition systems with large vocabularies require training the computer?

11. What does training voice recognition systems involve?

12. What are the steps you follow beginning to talk?

13. What are the examples of continuous speech recognition software for word processing? 

Read and translate the text. Replace the Ukrainian words into their English variants given after the text.

If you installed speech recognition with Microsoft Office XP, or if you purchased a new computer that has Office XP installed, you can use speech recognition in all Office programs as well as other programs for which it it is enabled, such as Microsoft Internet Explorer.

Speech recognition enables the operating system to convert spoken words to written text. An internal driver, called a speech recognition engine, recognizes words and converts them to text.  The speech recognition device may be installed with the operating system or later with other software. During the installation process, speech-enabled packages such as word processors and web browsers, may install their own engines or they may use existing engines. Additional engines are also available through third-party manufacturers. These engines often use a certain jargon or vocabulary; for example, they may use a vocabulary that specializes in medical or legal terminology. They can also use different voices allowing for regional accents such as British English, or use a different language altogether such as German, French, or Russian.

You need a microphone or some other sound input device to receive the sound. In general, the microphone should be a high quality device with noise filters built in. The speech recognition rate is directly related to the quality of the input. The recognition rate is significantly lower or may be unacceptable if you use a poor microphone. The Microsoft Speech Recognition Training Wizard (Voice Training Wizard) guides you through the process, recommends the best position to place the microphone, and allows you to test it for optimal results.
 

to convert                               the speech recognition rate

sound input device                the speech recognition device

it is enabled                            web browsers

optimal results 

Central Processing Unit (CPU)

The Central Processing Unit is the centre of a computer's operations. The operations a microprocessor performs are called the instruction set of this processor. The instruction set is "hard wired" in the CPU and determines the machine language for the CPU. The more complicated the instruction set is, the slower the CPU works. Processors differ from one another by the instruction set. If the same program can run on two different computer brands they are said to be compatible. Programs written for IBM compatible computers will not run on Apple computers because these two architectures are not compatible.

There is an exception to this rule. Apple Macintosh with a program SoftPC loaded can run programs written for IBM PC. Programs like SoftPC make one CPU "pretend" to be another. These programs are called software emulators. Although software emulators allow the CPU to run incompatible programs, they severely slow down the performance.

The CPU processes collections of bits called bytes. A byte is the number of switches or bits that the CPU can receive from RAM/ROM at one time and consider in its calculations in one operation. Most of today's personal computer CPU's have a 32 bit byte and the computer industry is heading to the 64 bit byte in personal computers. 

The CPU is composed of several units: 

Central Processing Unit

Control     Arithmetic

Unit          Logic Unit

Registers

The Arithmetic/Logic Unit

The ALU can perform arithmetical operations, comparisons, logical (Boolean) operations, and shifting operations. Comparison operations allow a program to make decisions based on its input data and the results of previous calculations. Logical operations can be used to compute whether a particular statement is true or false. Logical operations are also frequently used for manipulating particular bits within a byte or word. The logical and shifting operations are used together to edit bit patterns – to extract a group of bits from one pattern and insert it at a given position within another bit pattern.

While performing these operations the ALU takes data from the temporary storage area inside the CPU named registers. Registers are a group of cells used for memory addressing, data manipulation and processing. Some of the registers are general purpose and some are reserved for certain functions. It is a high-speed memory, which holds only data for immediate processing and results of this processing. If these results are not needed for the next instruction, they are sent back to the main memory and registers are occupied by the new data used in the next instruction. 

The Control Unit

The control unit directs and controls the activities of the internal and external devices. It interprets the instructions fetched into the computer, determines what data, if any, are needed, where it is stored, where to store the results of the operation, and sends the control signals to the devices involved in the execution of the instructions.

The speed at which a computer can carry out its operations is referred to as its megahertz rate. A CPU that runs at one megahertz would complete one million operations per second. Many of the computers that you use on this campus are in the 200 to 400 megahertz rate. By the end of the year 2002, 2000 megahertz (e.g., 2 gigahertz) rates became available. In line with the trends noted above, ever faster systems can be designed. Because other technologies must work with the CPU, computers which are rated with a higher megahertz rate than others do not necessarily run faster. The best test of a computer's speed is to get out your stop watch and time basic operations such as saving a file or running an animation, then run the same program on a different computer and compare. 

It is also possible for many CPU's to share computing responsibilities in one computer. Soon new computer operating systems will force personal computer buyers to also make decisions about how many CPU's they want in their computer, perhaps one for every application. The world’s fastest computer is a supercomputer in Yokohama that runs at over 35 trillion operations per second for the Earth Simulator Project which does climate modeling, merging the work of over 5,000 integrated CPUs. The term supercomputer is a relative term referring to the fastest computers available on the planet in any given year. Nevertheless, the room size computer or computer complex has never really gone away. Today's supercomputers still need much of the space and cooling equipment that the original room sized Eniac computer did. 

In spite of their rapid growth in capacity, today's computers based on electrons may one day become the dinosaurs of the early history of computer technology. Think of today's computers as being in the steam engine age of the history of the automobile that came before today's internal combustion engines. The next generation of computers may be based on photons (light beams) and run hundreds of times faster than today's fastest computers. The patents for photon transistors were first filed in Scotland in 1978. One could surmise from this alone that the next fifty years of central processing unit technology will be as dramatic as the last.  

Computer chip technology continues to become even more sophisticated, adding more features to the chips than just transistors storing ones or zeros. Companies are now developing three-dimensional structures on the chips at nanotechnology scale. Nanotechnology involves work with molecular or macromolecular levels in the length scale of approximately 1 - 100 nanometer range (1 billionth of a meter is a nanometer). One application of this capacity would be with drug companies seeking to speed up and drop the cost of research. They would like to run entire sets of research lab procedures on chips using microfluidics.  Microfluidics refers to moving microscopic liquids on chips. In addition to the standard transistors holding ones and zeros, these chips are built in layers which contain miniature valves, pumps and channels that act within a chip as fluidic circuitry. 

Another approach used by computer centers is blade computing. From 20 to 300 cell computers are packed in a rack like blades in a knife rack, hence the name blade computing. This concentrates the number computers that can fit into one space and greatly reduces electrical power and management costs. Link up a cluster of really fast processors and the device becomes a supercomputer. That is, the network is the computer. 

Chips 

Analog chips   

Computer chips, thumbnail size wafers of silicon or other substances, come in two distinct species, digital and analog. Computers communicate within themselves and with other computers using the digital 1's and 0's. To interact with the world around them they need analog chips that can deal with continuous states of states of information and translate back and forth between discrete the analog and digital environments. 

Digital Chips

The CPU is one kind of digital chips and it has already been discussed. Memory chips make up the second major part of a computer. 

Computer memory contains many digital chips, which contain small switches representing a condition of on or off, or a 1 or a 0. Many different techniques and chemical structures are used to make this concept work. Currently computer "chips" made out of silicon are currently used to manage the state of these switches. Silicon is one common substance used to create computer memory, but it was not the first, and is certainly not the last. For example, serious work is being done on using the chemical structure of proteins to create computer memory. Biochips are in your future.

Comments:

application                             застосування, прикладна програма; завезшена

                                               прикладна програма або пакет, що забезпечує 

                                               користувачу розв’язання певної задачі, наприклад, 

                                               електронна таблиця або текстовий процесор

compatible                             сумісний

emulator                                емулятор; програма, за допомогою якої комп’ютер

                                              може виконувати програми, написані для іншого

                                              комп’ютера

nanotechnology                     нанотехнологія; загальний термін для позначення 

                                              методів створення пристроїв, розмірами менш ніж 

                                              100 нм., серед яких і нова елементна база для 

                                              комп’ютерів (наноелектроніка)                   

performance                          продуктивність, ефективність; виконання

I. Match words in the text with their definitions.

1. CPU                                  A. Light beam.

2. Byte                                  B.  Able to exist together, live together, or to be used 

                                                   together or with (another thing).                                                 

3. Supercomputer                 C. The centre of a computer’s operations.

4. Photon                              D. Moving microscopic liquid on chips.

5. Nanometer                        E. The number of  switches or bits.

6. Microfluidics                    F. 1 billionth of a meter.

7. Compatible                       G. The fastest computer available on the planet in any

                                                  given year.  

II. Identify whether the following statements are true or false. Use the model:

1) Student A: Software emulators slow down the performance. – Student B: That is really so, although software emulators allow the CPU to run incompatible programs, they severely slow down the performance.

2) S. A: The more complicated the instruction set is, the faster the CPU works.

 – S. B: No, that is wrong. The more complicated the instruction set is, the slower the CPU works.

1. The CPU is composed of the control unit and the arithmetic-logical unit only.

2. Three-dimensional structures on the chips at nanotechnology scale are not possible.

3. Most of today’s personal computer CPU’s have a 32 bit byte.

4. Today’s supercomputers do not need much space and cooling equipment.

5. Silicon is the only substance used to create computer memory.

6. Today’s computers based on electrons may one day become the dinosaurs of the early history of computers.

7. Computer memory does not contain many digital chips.

8. All the registers are general purpose. 

III. Complete the following sentences using the words and expressions given below.

1. The CPU processes collection of bits called … .

2.  If the same program can run on two different computer … they are said to be compatible.

3. A byte is the number of switches or bits that the CPU can receive from RAM/ROM at one ….

4. Comparison operations allow a program to make decisions based on its … data.

5. Companies are now developing three-dimensional structures on the chips at nanotechnology ….

6. It is possible for many CPU's to share computing … in one computer.

7. The ALU takes data from the … storage area inside the CPU named registers.

responsibilities   temporary   bytes   input   scale   brands   time

IV. Fill in the prepositions if necessary.

The CPU is centrally located on the motherboard. The processor is responsible … everything your computer does. For example, the CPU runs … the operating system, the software programs installed on your computer, and device peripherals such as printers and flatbed scanners. Since the CPU carries … a large share of the work in the computer, data pass continually … it. After processing, the data is sent back to the RAM and the units. The CPU continually receives instructions to be executed. Each type of CPU is designed to understand a specific group … instruction called the instruction set. The work itself consists mostly … calculations and data transport.  Many types of personal computers can execute instructions in less than one-millionth of a second; supercomputers can execute instructions in less than one-billionth of a second. Each central processing unit has an internal clock (or system clock), which produces pulses … a fixed rate to synchronise all computer operations. A single machine cycle instruction is made … of a number of subinstructions, each of which must take … least one clock cycle. The faster the clock speed, the more instructions it can execute.

V. Answer the following questions.

1. How are the operations a microprocessor performs called?

The operations a microprocessor performs are called the instruction set of this processor.

2. What does the instruction set determine?

The instruction set is "hard wired" in the CPU and determines the machine language for the CPU.

3. What computers are called compatible?

If the same program can run on two different computer brands they are said to be compatible.

4. What are the functions of the CPU?

5. What units does the CPU consist of?

CPU consist of Control Arithmetic Unit, Logic Unit, Registers.

6. What operations can the ALU  perform?

The ALU can perform arithmetical operations, comparisons, logical (Boolean) operations, and shifting operations.

7. Where are the registers situated? What are their functions?

8. What operations does the control unit perform?

9. What is the speed at which a computer carries out its operations referred to? 

10. What are the advances of nanotechnology? 

Nanotechnology involves work with molecular or macromolecular levels in the length scale of approximately 1 - 100 nanometer range (1 billionth of a meter is a nanometer).

11. What approach does greatly reduce electrical power and management costs? 

12. How are computer chips divided?

Read the text.

We can visualize the central processing unit as a clerk (the control unit) with a calculator (the arithmetic-logic unit). The clerk carries out computations with the aid of the calculator, following a detailed set of instructions (the program) written on a chalkboard (main memory). The clerk also uses the chalkboard for temporary data storage. Values to be saved are copied onto the board from the calculator; when they are needed later in the calculation, they are entered into the calculator from the board. By telephone (the bus), the clerk instructs assistants (drive controllers) to transfer data between filing cabinets (auxiliary memory) and the chalkboard. Since the assistants transfer data directly to and from the chalkboard, rather than going through the clerk for each transfer, their activities correspond to direct memory access. An assistant can also obtain data (input) from those for whom the calculations are being performed and supply them with results (output).

When an assistant finishes an assigned task, he or she telephones the clerk for further instructions (interrupt request). After marking his or her place in the program, the clerk carries out a set of special instructions for answering telephone calls (interrupt handler). These instructions, which are also written on the chalkboard, specify what orders are to be given to the assistant. When the assistant has been properly instructed, the clerk resumes executing the program from the point at which it was interrupted when the telephone rang.

Now say with what functions of the CPU the given words can be compared:

a clerk        

a calculator

a set of instructions

a chalkboard

telephone

assistants

filing cabinets

direct memory access

to obtain data

to supply with results

further instructions

a set of special instructions for answering telephone calls

Computer  Storage Fundamentals

Data are processed and stored in a computer system through the presence or absence of electronic or magnetic signals in the computer’s circuitry in the media it users. This is called a “two-state” or binary representation of data, since the compute and the media can exhibit only two possible states or conditions. This binary characteristic of computer circuitry and media is what makes the binary number system the basis for representing data in computers. Thus, for electronic circuits, the conducting (ON) state represents the number one, while the nonconducting (OFF) state represents the number zero. For magnetic media, the magnetic field of a magnetized spot in one direction represents a one, while magnetism in the other direction represents a zero.

The smallest element of data is called a bit, or binary digit, which can have a value of either zero or one. The capacity of memory chips is usually expressed in terms of bits. A byte is a basic grouping of bits that the computer operates as a single unit. Typically, it consists of eight bits and represents one character of data in most computer coding schemes. Thus, the capacity of a computer’s memory and secondary storage devices is usually expressed in terms of bytes. Computer codes such as ASCII (American Standard Code for Information Interchange) use various arrangements of bits to form bytes that represent the numbers zero through nine, the letters of the alphabet, and many other characters.

Storage capacities are frequently measured in kilobytes (KB), megabytes (MB), gigabytes (GB), or terabytes (TB). 

The primary storage (main memory) of your computer consists of microelectronic semiconductor memory chips. Memory chips with capacities of about 300 gigabytes are now common. The capacity of a computer is the quantity of data that its memory unit can hold. Plug-in memory circuit boards containing 16 or 32 megabytes or more of memory chips can be added to your PC to increase its memory capacity. Specialized memory can help improve your computer’s performance. Examples include external cache memory of 256 or 512 kilobytes to help your microprocessor work faster, or a video graphics accelerator card with 2 megabytes or more of RAM for faster and clearer video performance. Removable credit-card-size and smaller “flash memory” RAM cards can also provide several megabytes of erasable direct access storage for PDAs or handheld PCs.

Some of the major attractions of semiconductor memory are its small size, great speed, and temperature resistance. One major disadvantage of most semiconductor memory is its volatility. Uninterrupted electric power must be supplied or the contents of memory will be lost. Therefore, emergency transfer to other devices or standby electrical power (through battery packs or emergence generators) is required if data are to be saved. Another alternative is to permanently “burn in” the contents of semiconductor devices so that they cannot be erased by a loss of power.

Thus, there are two basic types of semiconductor memory: random access memory (RAM) and read only memory (ROM).

RAM: random access memory. This is a poor term, since all main memory has the property of random access. A better term would be read-write memory; the most likely reason why this term is not used is that its acronym, RWM, is unpronounceable.*

Users work with the random-access-memory (RAM). RAM is a collection of cells and we can access any cell at any given time, hence the name random access memory. 

RAM is often referred to as main memory or primary storage. RAM usually occupies a number of chips connected together. It is used to store programs and data being used by these programs while the computer is on. When the computer is turned off any information is erased from the RAM. That is why RAM is often called volatile while ROM is a non-volatile type of memory.

As we have already mentioned this is a volatile memory. Because your most current computer work is stored in RAM, this is why you lose your most recent typing at the computer when your computer crashes or the electricity goes out. The need often arises, however, to store some programs permanently in main memory. The bootstrap program that starts up the computer when it is first turned on is a case in point. Some computers provide permanent storage for operating system and frequently used programs such as language processors and word processors, thus assuring that these will be ready for immediate use when the computer is turned on. 

To facilitate quick access for processing, a typical modern computer has a main memory connected by a memory bus directly to the processor. Random access memory is much faster to read from and write to than the other kinds of storage devices in a computer such as the hard disk, floppy disk, and CD-ROM.

Read-only-memory (ROM) is a chip or a group of chips containing programs, tables of constants and instructions for the CPU. Only the CPU has access to this memory. For example, when we turn on the computer, the CPU gets its first instructions from the ROM. These instructions are burnt into the chip with the help of special equipment before the chip is installed inside the computer. Users do not have access to the ROM, so they cannot change these instructions.

Nonvolatile random access memory chips are used for permanent storage. ROM can be read but not erased or overwritten. Frequently used control instruction in the control unit and programs in primary storage (such as parts of the operating system) can be permanently burned in to the storage cells during manufacture and cannot be erased once they are programmed or loaded with specific instructions.  This is sometimes called firmware, which is “hard” software. Variations include FROM (programmable read only memory) and EPROM (erasable programmable read only memory) that can be permanently or temporarily programmed after manufacture.

Computer chips are designed to serve several different kinds of memory needs. Though RAM and ROM are the most common forms of computer memory chips, there are other forms of memory: 

EPROM is Erasable Programmable Read Only Memory. These chips allow the user to store data that will not be lost when electrical power to the computer stops, but through various techniques can be quickly erased to start over again. This is known as nonvolatile memory. These are sometimes referred to as Flash chips because they can be erased in a flash, yet hold data when the power is off. 

MRAM is Magnetic Random Access Memory, which uses the magnetic spin of electrons instead of power refreshing to hold the electrical signal of one or zero. This is another form of nonvolatile memory which allows: immediate start up without booting software from a hard drive; greatly reduce battery usage; store more data in the same chip space; and provide faster access to data.  When purchasing additional RAM for a computer, the computer manual that ships with your computer will tell you which kind you need. These chips might be titled SIMMs or DIMMs chips and new types will emerge. 

Comments:

media (мн. від  medium)                  носії (даних); матеріали, які зберігають дані 

                                                         в різноманітній формі або дозволяють

                                                          передавати їх через себе 

primary storage                                основна (первинна) пам’ять комп’ютера

plug-in memory circuit board         убудована схемна плата

resistance                                         опір

video graphics accelerator card      графічний прискорювач

standby electrical power                 резервне (запасне) електропостачання

bootstrap program                           програма (початкового) завантаження

firmware                                         умонтоване ПЗ

I. Match words in the text with their definitions.

1. Spin                                                 A. Representation of facts, concepts or 

                                                                 instructions in a formalized manner suitable

                                                                 for communication,  interpretation or

                                                                  processing.                                                                       

2. Bit                                                   B. To make easy or easier; help.

3. ROM                                               C. It can be read but not erased or overwritten.

4. RAM                                               D. Chips that allow the user to store, erase or 

                                                                           correct data.                                   

5. EPROM                                           E. The smallest element of data.

6. To facilitate                                      F. Chips which are used for permanent 

                                                                   storage.

7.  Data                                                G. Fast turning movement.

II. Identify whether the following statements are true or false. Use the model:

1) Student A: For electronic circuits the conducting (ON) state represents the number zero, the nonconducting (OFF) state represents the number one. – Student B: Yes, that is true.

2) S. A: One major advantage of most semiconductor memory is its volatility. – S.B: No, that is wrong! Volatility is one of the disadvantages because uninterrupted electric power must be supplied not to lose the contents of memory.

1. A byte is a basic grouping of bits that the computer operates as a single unit.

          2. Removable credit-card-size and smaller “flash memory” RAM cards can also provide several megabytes of permanent direct access storage for PDAs or handheld PCs.

3. Emergency transfer to other devices or standby electrical power (through battery packs or emergence generators) is not necessary if data are to be saved.

4. Nonvolatile random access memory chips are used for permanent storage.

5. When we turn on the computer, the CPU gets its first instructions from the RAM.

6. ROM can be read, erased and overwritten.

7. Users have access to the ROM, so they can change the instructions.

III. Complete the following sentences using words and expressions given below.

1. The capacity of memory chips is usually expressed in terms of ….

2. The primary storage of a computer consists of microelectronic semiconductor … ….

3. Specialized memory can help improve your computer’s ….

4. Some of the major attractions of semiconductor are its small size, great speed and… ….

5. Emergency transfer to other devices or standby electrical power is required if data are to ….

6. MRAM uses the magnetic spin of … instead of power refreshing to hold the electrical signal of one or ….

temperature resistance   bits   zero   memory chips   electrons   performance   be saved

IV. Read and translate the text. Replace the Ukrainian words into their English variants given after the text.

We can think of main memory as the computer’s chalkboard in that it is used for тимчасового зберігання during the course of a computation. The following are some characteristics of main memory:

· Fast Access. The CPU can transfer a data item to or from main memory in less than a millionth of a second. A typical час доступу is one fifth of a millionth of a second.

· Прямий доступ. The access time for each item in main memory is the same, regardless of the order in which the items were stored or the місцезнаходження  of each item in memory. 

· Moderate Capacity. Typically, small computers have main memory capacities у межах from 128 MB to 4 GB. The trend in recent years has been for the cost of memory chips to drop and their capacity to increase, making ever larger main memory possible.

· Енергозалежність. The most commonly used type of main memory is volatile – the stored data is lost when the electrical power is removed. Normally, this means that everything stored in main memory is lost when the computer is turned off. 

location                                                   temporary storage

ranging                                                    volatility

access time                                               random access

V. Answer the following questions.

1. What makes the binary number system the basis for representing data in computers?

2. In what terms is the capacity of computers memory expressed?

3. What is the difference between the computer and any adding machine?

4. What does the primary storage of your computer consist of?

5. What are the advantages of semiconductor memory?

6. What is the major disadvantage of semiconductor memory?

7. What types of semiconductor memory can you define?

Cache Memory

[image: image1]
The cache memory was introduced as the first attempt at using memories of different speeds. The problem was to increase speed of instruction execution. The analysis of programs showed that in the majority of programs only few variables are used frequently, so only few memory cells are frequently accessed. The solution was to store this frequently used data in a special memory with the higher speed. This type of memory is called a cache memory. For example, on a typical 100-megahertz system board, it takes the CPU as much as 180 nanoseconds to obtain information from main memory, compared to just 45 nanoseconds from cache memory. 

When the program is executed, some of the variables are held in the cache memory. The control unit interprets the instruction and looks for the necessary data in the cache memory first. If the data is there, it is processed; otherwise the control unit looks for the data in RAM. A more sophisticated cache memory keeps acount of number of accesses made to each variable. These counts are compared at regular intervals and the most frequently used variables are moved to the cache.

The cache memory system is managed by an 'intelligent' circuit called the cache memory controller. When a cache memory controller retrieves an instruction from RAM, it also takes back the next several instructions to cache. This occurs because there is a high probability that the adjacent instruction will also be needed.

To speed up the computers even more, some CPUs (e.g. 80486 and Pentiums) have got built-in cache memory. In this case, there will be two cache memories: one – built-in and another – external (to the CPU). The built-in cache memory is also referred to as level 1 cache or L1 or primary cache. It is located inside the CPU. External cache is referred to as level 2 cache or L2 or secondary cache and is located on the motherboard. The capacity of built-in cache is between 8 and 32K, depending on the microprocessor. The capacity of external cache ranges in size from 64K to 1M.

When CPU chips do not contain internal cache, the external cache, if present, would actually be the primary (L1) cache. Some secondary caches can be expanded, some cannot.

Some advertisements specify the type of the secondary cache installed as write-back or associative.

Write back cache holds off writing to the hard disk until there is a lull in CPU activity. This gives an advantage in speed but there is a danger that data can be lost if the power fails. 

Associative cache describes an alternative architecture to direct mapped memory, and is generally faster than direct mapped cache.

Cache Speed and RAM Speed

In Pentium systems, 20ns cache SRAM is generally used for 50-60MHz system boards (using the Pentium 75/90/100/120), and 15ns cache SRAM is normally utilized for 66MHz system boards (using the Pentium 100/133). Cache SRAM at speeds up to 8ns has recently become available, although rare and expensive. 

Comments:

cache memory                               кеш-пам’ять; надшвидкодіюча оперативна 

                                                       память, яка слугує для буферизації команд 

                                                       і/або даних із повільної памяті перед їхньою об-

                                                       робкою процесором або операціями вводу-

                                                       виводу

variable                                         змінна; у програмуванні – поіменована ділянка 

                                                      пам’яті, якій програмно присвоюються різні 

                                                      значення.

controller                                      контролер; мікросхема, плата чи блок, які 

                                                      здійснюють керування внутрішнім або 

                                                      периферійним пристроєм та обмін даними між

                                                      ним і комп’ютером

associative cache                          асоціативний кеш; тип кеш-памяті, розроблений,

                                                      щоб усунути проблему зіткнень, характерну для

                                                      кеша з прямим записуванням

SRAM (Static RAM)                    статичний ОПЗ; дорожчий і швидший (із

                                                      часом доступу до 5 нс) динамічний ОПЗ

I. Match words from the text with their definitions.

1. To obtain                                              A. Extremely unusual or uncommon.

2. Adjacent                                               B. To increase in size, number, volume, 

                                                                       degree, etc.

3. To expand                                            C. To become the owner of, esp. by means

                                                                      Of effort or planning.

4. Rare                                                     D. Very close; touching or almost touching.

II. Identify whether the following statements are true or false. Use the model:

1) Student A: Some secondary caches can be expanded, some cannot. – Student B: Yes, that is true.

2) S. A: The control unit interprets the instruction and looks for the necessary data in RAM first. – S. B: No, that is false. It interprets the instruction and looks for the necessary data in the cache memory first. If the data is there, it is processed; otherwise the control unit looks for the data in RAM.

1. The cache memory was introduced to increase speed of instruction execution.

2. The analysis of programs showed that all the memory cells are frequently accessed.

3. After the program had been executed, some of the variables are held in the cache memory.

4. A cache memory controller retrieves  instructions from ROM.

5. The capacity of built-in cache is between 8 and 32K, depending on the microprocessor.

6. Associative cache is generally slower than direct mapped cache.

III. Join the sentences with the proper variant in the right column. 

1. Write back cache holds off writing              a) although rare and expensive.

to the hard disk                                                     

2. A more sophisticated cache memory keeps b) ranges in size from 64K to 1M.

3. The built-in cache memory                          c) an alternative architecture to direct 

                                                                               mapped memory.

4. Associative cache describes                        d) until there is a lull in CPU activity.

5. Cache SRAM at speeds up to 8ns               e) a count of number of accesses made

has recently become available,                            to each variable.

6. The capacity of external cache                    f) is located inside the CPU.                                                 

IV. Answer the following questions.

1. What was the reason of the cache memory introduction?

2. What are the functions of the control unit in case of cache memory?

3. What can a more sophisticated cache memory do?

4. What is called a cache memory controller?

5. What types of cache memory help to speed up the computer’s performance?

6. What cache holds off writing to the hard disk until there is a lull in CPU activity?

7. What cache describes an alternative architecture to direct mapped memory?

8. What cache SRAM is generally used for system boards?

 Read the text. 

In order to make room for the new entry on a cache miss, the cache generally has to evict one of the existing entries. The heuristic that it uses to choose the entry to evict is called the replacement policy. The fundamental problem with any replacement policy is that it must predict which existing cache entry is least likely to be used in the future. Predicting the future is difficult, especially for hardware caches which use simple rules amenable to implementation in circuitry, so there are a variety of replacement policies to choose from and no perfect way to decide among them. One popular replacement policy, LRU, replaces the least recently used entry.

When data is written to the cache, it must at some point be written to main memory as well. The timing of this write is controlled by what is known as the write policy. In a write-through cache, every write to the cache causes a write to main memory. Alternatively, in a write-back or copy-back cache, writes are not immediately mirrored to memory. Instead, the cache tracks which locations have been written over (these locations are marked dirty). The data in these locations is written back to main memory when that data is evicted from the cache. For this reason, a miss in a write-back cache will often require two memory accesses to service: one to read the new location from memory and the other to write the dirty location to memory. This is also called batch mode.

There are intermediate policies as well. The cache may be write-through, but the writes may be held in a store data queue temporarily, usually so that multiple stores can be processed together (which can reduce bus turnarounds and so improve bus utilization).

The data in main memory being cached may be changed by other entities, in which case the copy in the cache may become out-of-date or stale. Alternatively, when the CPU updates the data in the cache, copies of data in other caches will become stale. Communication protocols between the cache managers which keep the data consistent are known as cache coherence protocols.

Find the English equivalents in the text. 

Витісняти (дані із кеш-памяті)

Методика заміщення

Алгоритм видалення елементів, які найдовше не використовувались

Кеш із прямим записуванням

Кеш із зворотним записом

Змінені (дані) 

Застарілі (дані)

Протоколи синхронізації кеша

Flash Memory Devices

A memory card, also known as a smart card or multimedia card, is one of the external storage media of a personal computer and multifunction terminal electronic equipment. A semiconductor memory card has an internalized non-volatile memory, which is accessed by a connected device, enabling the semiconductor memory card to be used as a recording medium. The most widely used solid-state memory devices include flash-memory chips configured on a small removable memory card, and are commonly referred to as flash memory cards. A flash memory is a type of EEPROM that can be erased and reprogrammed in blocks instead of one byte at a time. 

Compared with other memory devices, flash memory devices have many advantages, which include their non-volatility, speed, ease of erasure and reprogramming, small physical size and related factors. A flash memory is a semiconductor memory showing low power consumption and maintaining stored information even when power is off. Flash memory devices typically use a one-transistor memory cell that allows for high memory densities, high reliability, and low power consumption. Flash memories can program, read and erase data for multiple times, and data stored therein can be maintained even if the power applied thereto is off. Flash memory devices do not require refreshing and can store data indefinitely after the power is removed. Flash memory devices are applicable for multiple operations of data writing, reading and erasing. Flash memory devices have achieved a commercial success in an electronic industry because they are able to store data for a relatively long time even without a power supply. Flash memory has been widely used for high volume data storage in devices such as personal computers, personal digital assistants (PDA's), cellular phones, digital TV, digital camcorder, digital camera, and MP3 players.

Flash memory brings convenience to information industries for storage of data. The multimedia network technology has developed to the extent that digital contents such as video information are distributed via a communication network such as the Internet. For example, traditional film cameras have been widely replaced by digital cameras capable of recording images that may be directly downloaded to and stored on personal computers. The pictures recorded by digital cameras can easily be converted to common graphics file formats such as joint photographic experts group (JPEG), graphic interchange format (GIF) or bitmap (BMP), and sent as e-mail attachments or posted on web pages and online photo albums. Many digital cameras are also capable of capturing short video clips in standard digital video formats, for example, moving picture experts group (MPEG), which may also be directly downloaded and stored on personal computers or notebook computers. Small flash-memory cards have been designed that have a connector that can plug into a specialized reader, such as for compact-flash, secure-digital, memory stick, or other standardized formats. 

Flash memory cards are formed in card shapes in which memory chips are sealed in card type outer shells. Flash memory cards are designed in many standards such as an SD (Secure-Digital) card, a multimedia card, a Smartmedia, a compact flash (CF) card, and a memory stick. SD card is an extension of the earlier MultiMediaCard (MMC) format. SD cards are hot-swappable, allowing the                        user to easily insert and remove SD cards without rebooting or cycling power. Information equipment such as personal computers, PDAs, digital cameras, and cellular phones are generally provided with a card slot for mounting a flash memory card. 

More recently, flash memory cards are being designed that contain a USB connector which is constructed that the flash memory card is insertable and extractable in a direction parallel to a mounting wiring board through the slot port. USB flash-memory drives and devices have been developed to transport data from one host to another, replacing floppy disks. A USB-flash card can have a capacity of more than ten floppy disks in an area not much larger than a large postage stamp.

Comments:

smart card                              картка пам’яті, мікропроцесорна картка

refreshing                              відновлення змін зображення//заміна частини або 

                                               всього зображення на екрані за допомогою

                                               виводу нових графічних даних;  

                                               регенерація//періодичне пере записування 

                                               зображення на дисплеї для оперативного 

                                                 відображення

MP3 player                              технологія ущільнення звуку МР3//формат для

                                                 зберігання та пересилання сильно ущільнених 

                                                цифрових музичних та аудіофайлів

JPEG (Joint Photographic    об’єднана група експертів із машинного

Experts Group)                      оброблення фотографічних зображень// 

                                               робоча група зі стандартів цифрових                                                

                                               відео- та мультиплікаційних зображень; алгоритм 

                                               ущільнення нерухомого зображення

GIF Graphics Interchange     формат обміну графічними даними

Format  BMP (від bitmap)    формат ВМР//стандартний формат растрових 

                                               графічних файлів

 reboot                                    перезавантаження; перезавантажити// перезапуск 

                                               комп’ютера з клавіатури                                          

EEPROM                              електричний програмований ПЗП, який

(також E2PROM)                 дозволяє стирати; пам’ять, яка електрично Electrically Erasable             стирається

Programmable   

Read-Only Memory                          

I. Match words from the text with their definitions.

1. Removable                                  A. Something that can be put or placed in

                                                             (something else).

2. Consumption                               B. Directed towards or concerning a particular

                                                             person or group.

3. Applicable                                   C. The act of consuming.

4. Insertable                                     D. Been able to be pulled or taken away.                                                              

5. Extractable                                  E. Able to be taken away (from a place) taken 

                                                           to another place.

II. Identify whether the following statements are true or false. Use the model:

1) Student A: The semiconductor memory card is used as a recording medium. – Student B: Yes, it is true.

2) S. A: SD cards are built-in. – S. B: No, it is false. These  cards are hot-swappable, allowing the  user to easily insert and remove them.

1. A memory card is one of internal storage media of a personal computer and multifunction terminal electronic equipment.

2. A flash memory is a type of EPROM that can be erased and reprogrammed in blocks instead of one byte at a time.

3. A flash memory is a semiconductor memory maintaining stored information even when power is off.

4. Flash memory devices require regular refreshing.

5. Flash memory cards are designed only in one standard. 

6. USB connector is constructed that the flash memory card is insertable and extractable to a mounting wiring board through the slot port.

III. Complete the following sentences using words and expressions given below.

1. Flash memory devices have achieved a commercial success in an electronic industry because they are … to store data for a relatively long time.

2. Traditional film cameras have been widely … by digital cameras capable of recording images that may be downloaded to and stored on personal computers.

3. A semiconductor memory card has an internalized non-volatile memory, which is accessed by a connected device, enabling the semiconductor memory card to be used as a recording ….

4. Many digital cameras are also capable of … short video clips in standard digital video formats.

5. The pictures recorded by digital cameras can easily be … to common graphics file formats.

6. SD cards are hot-swappable, allowing the user to easily insert and remove SD cards without … power.

cycling   able   medium   converted   replaced   capturing

IV. Answer the following questions.

1. What is one of external storage media of a personal computer?

2. What enables the semiconductor memory card to be used as a recording medium?

3. What type of memory is flash memory? 

4.  What advantages do flash memory devices have comparing with other memory devices?

5.  What conveniences does flash memory bring to information industries?

6. What standards of flash memory cards design are available?

7. What is a USB connector?

 Read the text.

The flash memory cards have the advantages of small size, large capacities, quick access and easy to install and carry. The use of non-volatile memory systems such as flash memory storage systems is increasing due to the compact physical size of such memory systems, and the ability for non-volatile memory to be repetitively reprogrammed. 

A major advantage of flash over ROM is that the memory contents of flash may be changed after the device is manufactured. The ability to repetitively reprogram non-volatile memory included in flash memory storage systems enables flash memory storage systems to be used and reused. Flash memory has found wide acceptance in many types of computers, including desktop computers, mobile phones and hand held computers. Flash memory is also widely used in digital cameras and portable digital music players. 

The flash memory is divided into a NAND-type flash memory having a large memory capacity and a NOR-type flash memory having a high processing speed. The NAND-type flash memory, which attains high integration and has a replaceable hand disk, is mostly used to store high integration voices or images. Flash memory storage systems may include flash memory cards and flash memory chip sets. Flash memory chip sets generally include flash memory components and a controller component. A flash memory chip set may be arranged to be assembled into an embedded system. In the case of an MP3 player, a number of digitized audio files in the form of MP3 files are stored in a storage medium included in or coupled to the player in a fashion deemed most suitable to that user.

Find the English equivalents in the text. 

кишеньковий ПК

носій даних

висока швидкість обробки

убудована система

енергозалежна пам’ять

переваги

Definition of a Hard Disk

A hard disk drive (HDD) is a digital data storage device that writes and reads data via magnetization changes of a magnetic storage disk along concentric tracks.  Computer hard disk drives have become a standard data storage component of modern computer systems and are used in other modern consumer electronics as well. Their proliferation can be directly attributed to their low cost, high storage capacity and high reliability, in addition to wide availability, low power consumption, high data transfer speeds and decreasing physical size.

A hard disk drive contains rigid, disk-shaped platters usually constructed of aluminium or glass. Unlike floppy disks, the platters cannot bend or flex – hence the term hard disk. In most hard disk drives, the platters cannot be removed; for that reason, IBM calls them fixed disk drives. Hard disk drives used to be called Winchester drives. This term dates back to the 1960s, when IBM developed a high-speed hard disk drive that had 30M of fixed-platter storage and 30M of removable-platter storage. The drive had platters that spun at high speeds and heads that floated over the platters while they spun in a sealed environment. That drive, the 30-30 drive, soon received the nickname Winchester after the famous Winchester 30-30 rifle. After that time, drives that used a high-speed spinning platter with a floating head also became known as Winchester drives. The term has no technical or scientific meaning; it is a slang term, and is considered synonymous with hard disk. 

A hard drive uses spinning disks with heads that move over the disks and store data in tracks and sectors. The mechanism for reading and writing data on a disk is called an access arm. A track is a concentric ring of information, which is divided into individual sectors that normally store 512 bytes each. The nearer to the circumference of the magnetic disk, the higher the track recording density can be made.

Hard disks usually have multiple platters, each with two sides on which data can be stored. Most drives have at least two or three platters, resulting in four or six sides, and some drives have up to 11 or more platters. The identically positioned tracks on each side of every platter together make up a cylinder. A hard disk drive normally has one head per platter side, and all the heads are mounted on a common carrier device, or rack. The heads move in and out across the disk in unison; they cannot move independently because they are mounted on the same rack.

The heads in most hard disks do not and should not touch the platters during normal operation. When the heads are powered off, however, they land on the platters as they stop spinning. While the drive is on, a very thin cushion of air keeps each head suspended a short distance above or below the platter. If the air cushion is disturbed by a particle of dust or a shock, the head may come into contact with the platter spinning at full speed. When contact with the spinning platters is forceful enough to do damage, the event is called a head crash. The result of a head crash may be anything from a few lost bytes of data to a totally trashed drive. Most drives have special lubricants on the platters and hardened surfaces that can withstand the daily “takeoffs and landings” as well as more severe abuse.

Magnetic drives, such as hard disk drives, operate by using electromagnetism. This basic principle of physics states that as electric current flows through a conductor, a magnetic field is generated around the conductor. This magnetic field then can influence magnetic material in the field. When the direction of the flow of electric current is reversed, the magnetic field’s polarity also is reversed. An electric motor uses electromagnetism to exert pushing and pulling forces on magnets attached to a rotating shaft.

Another effect of electromagnetism is that if a conductor is passed through a changing magnetic field, an electrical current is generated. As the polarity of the magnetic field changes, so does the direction of the electric current flow. For example, a type of electrical generator used in automobiles, called an alternator, operates by rotating electromagnets past coils of wire conductors in which large amounts of electrical current can be induced. The two-way operation of electromagnetism makes it possible to record data on a disk and read that data back later.

The overwhelming majority of the data necessary to operate the hardware and software of the computer is stored on the hard disk drive. The larger the capacity of the hard disk drive, the more data the computer can store. The storage capacity of hard drive is measured in megabytes, gigabytes, or terabytes. 

The flow of data to and from the hard disk is managed by a collection of electronic circuits called the hard disk controller. The controller can be built into the disk drive or it can be a separate board in an expansion slot. For personal computers two types of controllers are common, IDE and SCSI. Integrated drive electronics (IDE) controllers can operate one or two hard disk drives. Small computer system interface, or SCSI (pronounced scuzzy), controllers can support multiple disk drives or mix of other SCSI-compatible devices.

Comments:

proliferation                     швидке збільшення

access                               доступ

circumference                  коло

head crash                        аварія голівок//непередбачуване зіткнення

                                         рухомих магнітних голівок із поверхнею жорсткого

                                         диска, що призводить до псування даних або 

                                         відмови накопичувача

to exert                             здійснювати  

alternator                         альтернатор, генератор змінного струму

I. Match words in the text with their definitions.

1. Shaft                                          A. The flow of electricity past a fixed point.

2. Disk drive    


    B. A unit of computer information equal to eight 

                                                            bits.                                         

3. Winchester

              C. A device by which a computer operates.

4. Byte                                           D. A nick-name of a disk-drive.

5. Head crash

              E. A severe damage to computer system.

6. Current



    F. A state of having two opposite poles.

7. Polarity



    G. A bar which turns or around which a disk turns 

                                                           to pass on power or movement.  

II. Identify whether the following sentences are true or false. Use the model:

1) Student A: 1. In most hard disk drives the platters cannot be removed. – Student B: Yes, That is true. For that reason they are called fixed disk drives.

2) S. A: A hard disk drive contains rigid, disk-shaped platters made of copper. – S. B: No, that is false. They are made of aluminium or glass.

1. Winchester drives is considered synonymous with hard disk. 

2. A sector is a concentric ring of information, which is divided into individual tracks. 

3. A hard disk drive normally has two head per platter side.

4. The nearer to the circumference of the magnetic disk, the lower the track recording density can be made.

5. The result of a head crash may lead to a totally trashed drive. 

6. The basic principle of physics states that as electric current flows through a conductor, a magnetic field is generated inside the conductor. 

7. The two-way operation of electromagnetism makes it possible only to record data on a disk.

III. Complete the following sentences using words and expressions given below.

1. A hard drive uses … heads that move over the disks and store data in tracks and sectors. 

2. Disk drives have become a standard data storage component of modern computer systems due to … physical size.

3. Hard disks usually have … platters, each with two sides on which data can be stored. 

4. When the direction of the flow of electric current is reversed, the magnetic field's … also is reversed. 

5. The term Winchester drive has no technical or scientific … . 

6. A car alternator operates by rotating electromagnets past coils of wire conductors in which large amounts of electrical current can be ….

multiple   decreasing   induced   polarity   meaning   spinning disks

IV. Read the text.

Today's personal computer systems provide users with a high degree of flexibility in terms of the number of peripheral devices that may be connected to a given system. Users are generally able to connect additional internal and external peripheral devices to meet the storage or data access demands required to complete the user's job. Portable external hard drives have been developed to work with the hard drive built in the computer, which dramatically increases the convenience to the user. A portable hard disk drive provides convenient access to data stored therein through a signal cable assembly. A removable external hard drive allows a plurality of users to each have a separate hard drive with the respective user's applications and data. In this manner, multiple users each having their own drives can effectively share a single computer system. A removable hard drive also allows a single user to store a greater number of applications and data for use in the computer system than would otherwise be available with a single non-removable hard drive. External hard drive solves the problem of connecting a drive to a computer without opening up the computers. The external hard drives attach to a computer via one of the common I/O ports on a computer: USB, FireWire or PCMCIA.

Find the English equivalents in the text.

тут

зовнішні периферійні пристрої

відповідною прикладною програмою

переносний накопичувач на дисках

були створені

таким чином

з точки зору кількості

Answer the question.

What opportunities are opened to users by the device described in the text?

V. Answer the questions.

1. What is called a digital data storage device that writes and reads data via magnetization changes of a magnetic storage disk along concentric tracks?

2. To what features can the proliferation of HDD be directly attributed?

3. What is the origin of the term Winchester drive?

4. Does this term have any technical or scientific meaning?

5. How does the hard drive store data?

6. How is the mechanism for reading and writing data on a disk called?

7. What does the track recording density depend on?

8. What do hard disk drives consist of?

9.  Do the heads in most hard disks touch the platters during normal operation?

11. What is a head crash and what can be the result of it?

12. How do magnetic drives operate?

13. What are the effects of electromagnetism?

14. In what is the storage capacity of hard drive measured? 

15. What devices manage the flow of data to and from the hard disk? 

Computer Output

Output is data that has been processed into a useful form called information that can be used by a person or a machine.

The type of output generated from the computer depends on the needs of the user and the hardware and software that are used. Two common types of output are reports and graphics. These types of output can be printed on a printer or displayed on a screen. Printed output is called hard copy and output that is displayed on a screen is called soft copy. Other types of output include audio (sound) and video (visual images).

The table below shows you the trends in output media and methods that have developed over the generations of computing.

	
	First

Generation
	Second

Generation
	Third Generation
	Fourth

Generation
	Fifth Generation

	Output 

Media
	Punched Cards

Printed Reports and Documents
	Punched Cards

Printed Reports and Documents
	Printed Reports and Documents

Video Displays


	Video Displays

Audio Responses

Printed Reports and Documents


	Video Displays

Voice Responses

Hyperlinked Multimedia Documents


As you can see, video displays and printed documents have been and still are the most common forms of output from computer systems. 

Video displays are the most common type of computer output. Usually, the clarity of the video display depends on the type of the video monitor you use and the graphics circuit board installed in your computer. These can provide a variety of graphics modes of increasing capabilities. A high resolution, flicker-free monitor is especially important if you spend a lot of time viewing multimedia on CDs or the Web.   

The research and development of higher quality monitors has led to improvements in the miniaturization of internal components, in the reduction of monitor thickness, and in the quality of picture displayable by a monitor. Accordingly, various display technologies, such as a cathode ray tube (CRT), plasma display panel (PDP), light emitting diode (LED), electroluminescent display (ELD), liquid crystal display (LCD). Electrochemical display (ECD), field emission display (FED), electrophoretic image display (EPID), and vacuum fluorescent displays (VFD), have been developed. The cathode ray tube has been used for a television or a monitor of a computer as a display device for a long time since it has a high quality and a low manufacturing cost. However, cathode ray tube monitors are heavy and bulky, and have a high power consumption and low display quality. 

A liquid crystal display device has a number of advantageous features including light weight, reduced thickness and low power consumption, providing a thin, flat display. Today, CRT monitors are being replaced with compact LCD monitors that are designed using a combination of LCD and semiconductor techniques. LCD monitors have been widely applied to several portable information products, such as notebooks, PDAs, digital cameras, cell phones. The LCD monitors gradually replace the CRT monitors of the conventional desktop computers.

In a liquid crystal display, a liquid crystal is deposited between two sheets of polarizing material. When an electrical current passes between crossing wires, the liquid crystals are aligned so light cannot shine through, producing an image on the screen. Advances in technology such as active matrix and dual scan capabilities have improved the clarity of LCD displays. Active matrix LCD screens use individual transistors to control each crystal cell. Dual scan is a type of passive matrix LCD screen frequently used on lower cost portable computers. 

Resolution

Images are displayed on a monitor using patterns of lighted dots. Each dot that can be lighted is called a picture element, or pixel. The resolution, or clarity, of the image on a monitor is directly related to the number of pixels the monitor can display and the distance between each pixel. The distance between each pixel is called the dot pitch. In general, the greater the number of pixels and the smaller the dot pitch, the better the monitor resolution, because it means more pixels can be displayed. Pixels are the standard unit of measure for screen resolution. The number of pixels the monitor can display is expressed as the number of pixels horizontally and lines vertically on the screen. The number of pixels actually displayed is determined by three things: the software program, the capability of the video adapter card and the monitor itself.

Monitors and video adapter cards often are identified by the highest graphics display standard they support. Today, most monitors and video adapter cards support VGA and SVGA standards. VGA (video graphics array) devices can display a resolution of 640 X 480 pixels. SVGA (super video graphics array) devices can display resolution even higher than 640 X 480 pixels. Having a high-resolution monitor is important, especially when the monitor will be used to display graphics or other non-text information. High-resolution display can produce an image that is almost equivalent to the quality of a photograph.

Each of the video graphics standards has a specific frequency or rate at which the video signals are sent to the monitor. Some monitors are designed to only work at a particular frequency and video standards. Other monitors, called multiscanning or multisync monitors are designed to work within a range of frequencies and thus can work with different standards and video adapters.

Comments:

resolution                           дозвіл, роз дітна здатність//кількість елементів 

                                           збраження, що чітко відображає пристрій

                                           графічного вводу-виводу  

multimedia                         мультимедіа//технології, призначені за допомогою 

                                            комп’ютера інтегрувати, обробляти й одночасно 

                                            відтворювати різноманітні типи сигналів, різні 

                                            середовища, засоби та способи обміну інформацією

flicker                                 мерехтіння, тремтіння (зображення)//будь-яка форма

                                            видимих небажаних швидких спотворень зображення

                                            на екрані, викликаних, зокрема, низькою частотою 

                                            регенерації                          

dual scan                             подвійне сканування                          

active matrix                      активна матриця//технологія формування зображення 

                                           за допомогою активної матриці

adapter                               адаптер, перехідний пристрій. Плата розширення 

(add-on card)                     або мікросхема, що забезпечує інтерфейс між 

                                           системною шиною комп’ютера і шиною вводу-виводу

                                           або іншим пристроєм. У загальному випадку 

                                           адаптером називають пристрій, який дозволяє 

                                           одній системі з’єднуватись і працювати з іншою

                                           системою або підсистемою.

I. Match the words in the text with their definitions: 

1. Capability                                                 A. Technology of a display on liquid 

                                                                      crystals.

2. Display                                                     B. Following accepted customs and 

                                                                      standards, sometimes too closely and 

                                                                      without originality.                                                                         

3. LCD                                                          C. Something that have the power, skill or

                                                                     other qualities needed.                                                                          

4. Conventional                                           D. A device used for output of

                                                                     information.   

5. VCR                                                         E. A device for voice recognition.

II. Identify whether the following sentences are true or false. Use the model:

1) Student A: Printed output is called soft copy and output that is displayed on a screen is called hard copy. – Student B: Yes, that is true. These types of output can be printed on a printer or displayed on a screen.

 2) S. A: The number of pixels actually displayed is determined by the software program. – S. B: No, that is false, because the number of pixels is determined not only by the software program, but the capability of the video adapter card and the monitor as well.

1. Flat screens of five to eight inches thick have become popular recently.

2. The clarity of the video display depends on the graphics circuit board installed in your computer. 

3. A liquid crystal display device does not have so many advantageous features as CRT.

4. Dual scan is a type of active matrix LCD screen frequently used on lower cost portable computers. 

5. The smaller the number of pixels and the bigger the dot pitch, the better the monitor resolution

6. High-resolution display is capable of producing an image that is almost equivalent to the quality of a photograph.

III. Complete the following sentences using words and expressions given below.

1. Flat screens are made of ... crystal displays. 

2. Alternatives to LCDs are also .... 

3. High-resolution display can produce an image that is almost equivalent to the quality of a .... 

4. Active matrix LCD screens use individual transistors to control each crystal ….

5. The type of the video monitor provides a variety of graphics modes of … capabilities.

6. The distance between each pixel is called the dot ….

7. Some monitors are designed to work at a particular … and video standards.

8. LCD monitors have been widely applied to several … information products.

cell   available   portable   pitch   increasing   frequency   photograph   liquid

IV. Fill in the prepositions if necessary:

A LCD monitor is a display apparatus capable … visually changing an optical characteristic … a liquid crystal … varying a molecular arrangement … applying a voltage … a liquid crystal. An LCD monitor generally includes a liquid crystal panel on which a picture is displayed and has such a construction that the liquid crystal panel is mounted in a space defined … the front and rear cases of the monitor. The LCD display unit's front and rear housings are assembled … a single housing containing both an LCD and a printed circuit board. A LCD monitor is a light receiving type display apparatus capable of changing … an optical characteristic … a liquid crystal cell based … a change of a molecular arrangement by applying a voltage … a liquid crystal.

V. Put the verbs in brackets in the correct tense:

Various types of liquid crystal devices (to develop). They (to include) a reflective liquid crystal device, a transmissive type liquid crystal device, and a transflective liquid crystal device. The reflective liquid crystal device (to display) an image by reflecting ambient light through a liquid crystal by reflecting means provided in the device. In the transmissive/transmission type liquid crystal display, light emitted from a light source provided in the device (to pass) through a liquid crystal and output to the outside thereby forming an image. The transflective liquid crystal displays (to be capable) of switching its displaying mode between reflective and transmissive modes. A reflective type LCD (to comprise) a reflector, instead of a backlight, to reflect ambient light. 

VI. Answer the questions.

1. In what forms do the computers provide information? (Use the table)     

2. What is the most common type of computer output?

3. What does the clarity of the video display depend on?

4. What monitor is important if you spend a lot of time viewing multimedia on CDs or the Web?

5. What display technologies have been developed recently?

6. Why has the cathode ray tube been used for a long time?

7. What advantageous features does a liquid crystal display device have?

8. What advances in technology have improved the clarity of LCD displays?

9. How are the images displayed on the monitor? 

10. What does the monitor resolution depend on?

11. What is the number of pixels actually displayed determined by?

12. What standards can display a high resolution? 

13. Why is it important to have a high-resolution monitor? 

14. Are all the monitors designed to work only at a particular frequency and video standards?

Read the text.

CRT vs. LCD - The Pros and Cons of Each

          Resolution & Viewing Quality

Resolution on a CRT is flexible and a newer model will provide you with viewing resolutions of up to 1600 by 1200 and higher, whereas on an LCD the resolution is fixed within each monitor (called a native resolution). The resolution on an LCD can be changed, but if you are running it at a resolution other than its native resolution, you will notice a drop in performance or quality. 

Both types of monitors (newer models) provide bright and vibrant colour display. However, LCDs cannot display the maximum colour range that a CRT can. In terms of image sharpness, when an LCD is running at its native resolution, the picture quality is perfectly sharp. On a CRT the sharpness of the picture can be blemished by soft edges or a flawed focus.

A CRT monitor can be viewed from almost any angle, but with an LCD this is often a problem. When you use an LCD, your view changes as you move different angles and distances away from the monitor. At some odd angles, you may notice the picture fade, and possibly look as if it will disappear from view. 

          Refresh Rate 

Some users of a CRT may notice a bit of an annoying flicker, which is an inherent trait based on a CRTs physical components. Today's graphics cards, however, can provide a high refresh rate signal to the CRT to get rid of this otherwise annoying problem. LCDs are flicker-free and as such, the refresh rate is not an important issue with LCDs.

          Dot Pitch

Dot pitch refers to the space between the pixels that make up the images on your screen, and is measured in millimetres. The less space between pixels, the better the image quality. On either type of monitor, smaller dot pitch is better and you are going to want to look at something in the 0.26 mm dot pitch or smaller range.

Screen (viewable) Size

Most people today tend to look at a 17-inch CRT or bigger monitor. When you purchase a 17-inch CRT monitor, you usually get 16.1 inches or a bit more of actual viewing area, depending on the brand and manufacturer of a specific CRT. The difference between the "monitor size" and the "view area" is due to the large bulky frame of a CRT. If you purchase a 17" LCD monitor, you actually get a full 17" viewable area, or very close to a 17". 

Physical Size

There is no denying that an LCD wins in terms of its physical size and the space it needs. CRT monitors are big, bulky and heavy. They are not a good choice if you are working with limited desk space, or need to move the monitor around (for some odd reason) between computers. An LCD on the other hand is small, compact and lightweight. LCDs are thin, take up far less space and are easy to move around. An average 17-inch CRT monitor could be upwards of 40 pounds, while a 17&-inch LCD would weigh in at around 15 pounds.

Price

As an individual one-time purchase an LCD monitor is going to be more expensive. Throughout a lifetime, however, LCDs are cheaper as they are known to have a longer lifespan and lower power consumption. The cost of both technologies has come down over the past few years, and LCDs are reaching a point where smaller monitors are within many consumers' price range. You will pay more for a 17" LCD compared to a 17" CRT, but since the CRT's actual viewing size is smaller, it does bring the question of price back into proportion. 

Innumerate as many advantages/disadvantages of LCDs/CRTs as you can. Use the model:

Student A: LCDs cannot display the maximum colour range.

Student B: But a CRT can.

History of the Internet. E – mail

The Internet began in 1969 as a network of four computers located at the University of California at Los Angeles, the University at Santa Barbara, the University of Utah, and the Stanford Research Institute. The initial work was funded by an agency of the U.S. Department of Defense called the Advanced Research Projects Agency (ARPA). The first network thus was called ARPANET. In fact, it was not originally designed for the public's personal use.  The Department of Defense had two major goals for the initial project. The first goal, which was driven by national security concerns, was to develop the hardware and software needed to create a geographically dispersed network that could function even if part of the network was disabled or destroyed. The second goal was to create a way for scientists at different locations to share information   and collaborate on military and scientific projects.

Over the years, the total number of computers connected to the original network has grown steadily and, within the last five years, explosively. Within two years of it creation, more than 20 sites were connected to the Internet. Within 10 years, more than 200 sites, including several European sites, were connected; within 20 years, more than 100,000 sites were linked to the original network. Today, experts estimate more than 19 million computers distribute information over the Internet.

    What really caused the Internet's tremendous growth spurt was the invention of something that made the Internet both easy to use and easy to transmit multimedia (graphics, sound, and video).  The invention was a software product now known as a browser. A browser is a software program written specifically to enable users to easily navigate the Internet. Before browsers, users had to choose from menus or type a variety of commands to search the Internet.

         In 1991, software was developed in Europe that made the Internet easier to use. Tim Berners-Lee, a programmer working at the European Particle Physics Laboratory (CERN) in Geneva, Switzerland, released a program that allowed you to create a document called a Web page that had built-in links to other related documents. These links, called hyperlinks, allowed you to move quickly from one document to another, regardless of whether the documents were located on the same computer or on different computers in different countries. Hypertext is a text or words on a screen that when clicked on causes a predetermined action. This action usually takes the user to another page that has more information concerning the word clicked on. Hypertext has made using the Internet's vast resources much easier to find. With the invention of hypertext came an entire new group of Internet users and software. This single feature made the Internet easier to use.  

          With this invention came new users from small kids to senior adults who felt comfortable riding the information super highway.  This has forever changed the way average people use the Internet.  Today we find people reading magazines, buying products, listening to radio stations, talking to friends, writing messages, playing games, even watching video all through the use of the Internet. 

The collection of hyperlinked documents accessible on the Internet has become known as the World Wide Web, or simply the Web. Internet locations that contain hyperlinked documents are called Web sites. Multiple Web sites may be on the same computer. For example, many small companies or individuals can have their Web sites located on a single server operated by an Internet service provider.

Web browser software, also called a Web browser or simply a browser, is a program that interprets and displays Web pages and enables you to link to other Web pages. 

    Before you can use a Web browser to view pages on the WWW, your computer has to connect to an Internet computer through an Internet access provider. The Internet connection is established by an Internet communication program. Once the connection to the Internet is established, the browser program is started. When the browser program starts, it retrieves and displays a Web page called a home page. A home page is the Web page designated as the page to display each time you launch you browser. Most browsers use the manufacturer’s Web page as the default, but you can change your browser’s home page at any time.

    E-mail, the electronic exchange of messages from one person to another, was one of the original features of the Internet. E-mail enabled scientists and researches working on government-sponsored projects to communicate with their colleagues at other locations. Today, e-mail is still a widely used Internet feature.

    Internet e-mail works essentially the same as e-mail on other system – messages can be created, sent, forwarded, stored, printed, and deleted. To receive e-mail over the Internet, you must have a mailbox, which is a file used to collect your messages on an Internet computer. Although your mailbox can be located anywhere on the Internet, it usually is located on the computer that connects you to the Internet, such as the server operated by your Internet service provider (ISP). Most ISPs and online services provide an Internet e-mail program and a mailbox as a standard part of their Internet access services.

    An Internet mailbox address is a combination of a user name and the domain name that identifies the location of the mailbox computer. Your user name, or user-ID, is a unique combination of characters that identifies you. It must be different from other user names located on the same mailbox computer. A user name sometimes is limited to eight characters and often is a combination of your first and last names, such as the initial of your first name plus your last name. 

Comments:

to disperse                             розкидати; розповсюджувати, поширювати   

to disable                              забороняти, відмикати, блокувати

to collaborate on                  співробітничати          

to release                              випускати (версію продукту)

hyperlink                              гіперпосилання, гіперзвязок//активний (виділений

                                             кольором і/або підкреслений текст, зображення або 

                                             кнопка на веб-сторінці (у гіпертекстовому 

                                             документі), клацання яких (активізація гіпер-

                                             посилання) викликає перехід на інший сайт, іншої 

                                             сторінки або іншої частини поточної сторінки

default                                 (установлений, використовуваний) за про 

                                             мовчанням, значення за промовчанням

I. Match the words in the text with their definitions.                                        

1. To navigate                                       A. A person who supplies services.

2. To estimate                                        B. A collection of information for a computer                                                                                                     

                                                              stored under one name.                           

3. To link                                               C. To join or connect.

4. Provider                                             D. To go be sea, air, etc. from one side or

                                                               end to the other.

5. File                                                     E. To calculate the probable cost  

                                                                    of doing a job.            

II. Identify whether the following sentences are true or false. Use the model:

1) Student A: The invention of e-mail caused the Internet's tremendous growth. – Student B: Yes, that is true. Today it is a widely used Internet feature.

2) S. A: To have your e-mail mailbox you have to get permission from the Internet provider. – S. B: No, that is false! You don’t have to get it. All you have to do is to enroll yourself.

1. The first goal of Internet was to develop the hardware and software needed to create a geographically limited network. 

2. Hypertext has made using the Internet’s vast resources longer to find.

3. Small companies or individuals cannot have their Web sites located on a single server. 

4. To view pages on the WWW, there is no need to connect your computer to an Internet computer through an Internet access provider. Just click the left button of the mouse.

5. To receive e-mail over the Internet, you must have a mailbox located on the computer that connects you to the Internet.

III. Complete the following sentences using words and expressions given below.

1. User-ID is a unique combination of characters that … you.

2. The Internet connection is … by an Internet communication program.

3. You can change your browser’s home … at any time.

4. Today experts estimate more than 19 million computers … information over the Internet.

5. E-mail enabled scientists to communicate with their colleagues at other …. 

6. With the invention of hypertext came an entire new group of Internet users and ….

7. Hypertext is a text or words on a screen that when clicked on … a predetermined action.

established   software   causes   page   locations   distribute   identifies

IV. Open the brackets using the necessary Voice (Active or Passive).

         HTML is the simple and powerful language (to use) to describe web pages, and still (to use) as the main interface language to the web.

        Tim Berners-Lee invented the HyperText Markup Language (HTML) to define the structure of web pages. He never planned HTML to be more than a structure into which a wide range of multi-media documents would (to fit), but it (to design) to present a wide range of content itself. The main structure of modern HTML (to agree) at a meeting at the first WWW Conference held on May 25 1994, including the incorporation of tables, graphics, and mathematics symbols, as would (to expect) for a language then aimed at academic work. Every web page (to write) in HTML, which is text based, so it (to communicate) easily and quickly across the Internet. On most browsers you can view the HTML for any web page you visit. 

V.  Answer the questions.

1. How did the Internet begin?

2. What were two main goals for the initial project? 

3. What software was developed in Europe in 1991 by a programmer Tim Berners-Lee? 

4. What links are called hyperlinks and what do they allow you to do?

5. How is the collection of hyperlinked documents accessible on the Internet called?

6. How are Internet locations that contain hyperlinked documents called? 

7. What is Web browser software?

8. How can you use a Web browser to view pages on the WWW?

9. By what program is the Internet connection established? 

10. How is the Web page designated?

11. What is one of the original features of the Internet?

12. How do you to receive e-mail on the Internet?

13. What is an Internet mailbox address? 

14. What do we call a user-ID?

   Topic for Discussion.

Consider some familiar technological developments such as the automobile, airplane, and the Internet. List the effects of each development on society. Which effects are harmful, which are beneficial, and which are controversial – considered beneficial by some and harmful by others?

Artificial Intelligence

Artificial intelligence (AI) is a broad field, and means different things to different people. It is concerned with getting computers to do tasks that require human intelligence. However, there are many tasks, which computers can do very easily. Conversely, there are many tasks that people do without even thinking - such as recognising a face - which are extremely complex to automate. AI is concerned with these difficult tasks, which seem to require complex and sophisticated reasoning processes and knowledge. 

People might want to automate human intelligence for a number of different reasons. One reason is simply to understand human intelligence better. For example, we may be able to test and refine psychological and linguistic theories by writing programs, which attempt to simulate aspects of human behaviour. Another reason is simply so that we have smarter programs. We may not care if the programs accurately simulate human reasoning, but by studying human reasoning, we may develop useful techniques for solving difficult problems. 

AI is a field that overlaps with computer science rather than being a strict subfield. Different areas of AI are more closely related to psychology, philosophy, logic, linguistics, and even neurophysiology. 

Artificial intelligence research makes the assumption that human intelligence can be reduced to the manipulation of symbols, and that it does not matter what medium is used to manipulate these symbols - it does not have to be a biological brain! This assumption does not go unchallenged among philosophers etc. Some argue that true intelligence can never be achieved by a computer, but requires some human property, which cannot be simulated. There are endless philosophical debates on this issue, brought recently to public attention again in Penrose’s book. 

The most well known contributions to the philosophical debate are Turing’s “Turing test” paper, and Searle’s “Chinese room”. The best way to gauge the intelligence of a machine is British computer scientist Alan Turing's test. He stated that a computer would deserve to be called intelligent if it could deceive a human into believing that it was human. Very roughly, Turing considered how you would be able to conclude that a machine was intelligent. He argued that the only reasonable way was to do a test. The test involves a human communicating with a human and with a computer in other rooms, using a computer for the communication. The first human can ask the other human/computer any questions they like, including very subjective questions like “What do you think of this Poem”. If the computer answers so well that the first human cannot tell which of the two others is human, then we say that the computer is intelligent. 

Searle argued that just behaving intelligently was not enough. He tried to demonstrate this by suggesting a thought experiment (the “Chinese room”). Imagine that you do not speak any Chinese, but that you have a huge rulebook, which allows you to look up Chinese sentences, and tells you how to reply to them in Chinese. You do not understand Chinese, but can behave in an apparently intelligent way. He claimed that computers, even if they appeared intelligent, would not really be, as they would be just using something like the rulebook of the Chinese room. Many people go further than Searle, and claim that computers will never even be able to appear to be really intelligent (so will never pass the Turing test). There are therefore a number of positions that you might adopt: 

- Computers will never even appear to be really intelligent, though they might do a few useful tasks that conventionally require intelligence. 

- Computers may eventually appear to be intelligent, but in fact they will just be simulating intelligent behaviour, and not really be intelligent. 

- Computers will eventually be really intelligent. 

- Computers will not only be intelligent, they will be conscious and have emotions. 

Though computers can clearly behave intelligently in performing certain limited tasks, full intelligence is a very long way off. However, these philosophical issues rarely impinge on AI practice and research. It is clear that AI techniques can be used to produce useful programs that conventionally require human intelligence, and that this work helps us understand the nature of our own intelligence. 

Cognitive Science. This area of AI is based on research in biology, neurology, psychology mathematics and many allied disciplines. It focuses on researching how the human brain works and how human can think and learn. The results of such research in human information processing are the basis for the development of a variety of computer-based applications in AI. Applications in the cognitive science area of AI include the development of expert systems and other knowledge-based systems that add a knowledge base and some reasoning capability to information systems. Also included are adaptive learning systems that can modify their behaviors based on information they acquire as they operate. Chess-playing systems are primitive examples of such applications, though many more applications are being implemented. Fuzzy logic systems can process data that are incomplete or ambiguous, that is, fuzzy data. Neural network software can learn by processing sample problems and their solutions. As neural nets start to recognize patterns, they can begin to program themselves to solve such problems on their own. Genetic algorithm software uses Darvinian (survival of the fittest), randomizing and other mathematical functions to simulate evolutionary process that can generate increasingly better solutions to problems. And intelligent agents use expert systems and other AI technologies to serve as software surrogates for a variety of end user applications. 

Comments:

assumption                             припущення, допущення

conscious                               обізнаний, свідомий     

to impinge on                         приходити у зіткнення       

Cognitive Science                  пізнавальна наука

fuzzy logic                             нечітка логіка//концепція часткової правди. 

                                               дозволяє уникнути однозначності відповіді на

                                               запитання. Часто застосовують в експертних 

                                               і самонавчальних системах, системах керування 

                                              пристроями й технологічними процесами, а 

                                              також у системах розпізнавання образів                     

neural network                       нейронна мережа

expert systems                       експертна система//система, яка використовує 

                                               базу знань (правил) для вирішення завдань у 

                                               певній предметній області                               

I. Match the words in the text with their definitions: 

1. Artificial intelligence                     A. Knowing, understanding or

                                                                 reorganizing something.                                                        

2. To simulate                                     B. The way or the manner of conducting.   

3. Behaviour                                       C. The scientific study of nervous system 

                                                                 connected with psychology.                                                                            

4. Neurophysiology                            D. About, not exectly.

5. Conscious                                        E. To give the effect or appearance of, 

                                                                  imitate.

6.  Roughly                                          F. A computer system, which contains 

                                                                   information on  a particular subject and is 

                                                                   intended to solve problems in a similar way 

                                                                   to the human brain.   

II. Identify whether the following sentences are true or false. Use the model:

1) Student A: People want to automate human intelligence to understand it better. – Student B: Yes, that is true, but another reason is  simply we want to have smarter programs.

2) S. A: Fuzzy logic systems can process data that are fully complete. – S. B: No, that is completely false, they process incomplete or ambiguous data, called fuzzy data.

1. Artificial intelligence is concerned with getting computers to do tasks that do not require human intelligence.

2. By studying human reasoning we may develop useful techniques for solving difficult problems. 

3. AI is a subfield of a computer science.

4. Searle argued in his “Chinese room” that behaving intelligently for the computer was enough to conclude that a machine was intelligent.   

5. Computers will just be simulating intelligent behaviour, and not really be intelligent. 

6. Computers will not only be intelligent, they will be conscious and have emotions.

III. Complete the following sentences using words and expressions given below.

1. Neural network software can learn by … sample problems and their solutions. 

2. AI techniques help us understand the nature of our own …. 

3. AI is a field that … with computer science. 

4. Chess-playing systems are primitive examples of … learning systems. 

5. Genetic algorithm software uses Darvinian (survival of … ) functions. 

6. There are endless philosophical … on the issue of AI. 

7. Full intelligence is a very long way off though computers can clearly … intelligently.

intelligence   debates   adaptive   behave   the fittest   overlaps   processing 

IV. Fill in the prepositions if necessary.

McCulloch and Pitts wrote a paper … neural network theory. The thesis dealt … how the networks … connected neurons could perform logical operations. It also stated that, on the level of a single neuron, the release or failure to release an impulse was the basis … which the brain makes true / false decisions. Using the idea of feedback theory, they described the loop, which existed between the senses – brain – muscles, and likewise concluded that memory could be defined as the signals in a closed loop … neurons. Although we now know that logic in the brain occurs … a level higher then McCulloch and Pitts theorized, their contributions were important to AI because they showed how the firing of signals between connected neurons could cause … the brains to make decisions. McCulloch and Pitt's theory is the basis of the artificial neural network theory. 

VI. Answer the questions.

1. What tasks is artificial intelligence concerned with?

2. Why do people want to automate human intelligence?

3. Is AI a field that overlaps with computer science or a strict subfield?

4. What sciences are different areas of AI closely related to?

5. What are philosophical debates on the issue of AI?

6. What positions resulting from the tests of Turing and Searle are there?

7. What disciplines is cognitive science based on? 

8. What does it focus on?

9. What systems do applications in the cognitive science area of AI include? 

Read the text, name it, divide the text into paragraphs.

Give the main idea of the text (2-3 sentences).

The human brain is made up of a web of billions of cells called neurons, and understanding its complexities is seen as one of the last frontiers in scientific research. It is the aim of AI researchers who prefer this bottom-up approach to construct electronic circuits that act as neurons do in the human brain. Although much of the working of the brain remains unknown, the complex network of neurons is what gives humans intelligent characteristics. By itself, a neuron is not intelligent, but when grouped together, neurons are able to pass electrical signals through networks. Research has shown that a signal received by a neuron travels through the dendrite region, and down the axon. Separating nerve cells is a gap called the synapse. In order for the signal to be transferred to the next neuron, the signal must be converted from electrical to chemical energy. The signal can then be received by the next neuron and processed. Warren McCulloch after completing medical school at Yale, along with Walter Pitts, a mathematician, proposed a hypothesis to explain the fundamentals of how neural networks made the brain work. Based on experiments with neurons, McCulloch and Pitts showed that neurons might be considered devices for processing binary numbers. An important back of mathematic logic, binary numbers (represented as 1's and 0's or true and false) were also the basis of the electronic computer. This link is the basis of computer-simulated neural networks, also know as Parallel computing. 

Virtual Reality

Virtual reality (VR) is computer-simulated reality. Virtual reality is a fast-growing area of artificial intelligence that had its origin in efforts to build more natural, realistic, multisensory human/computer interfaces. So virtual reality relies on multisensory inputoutput devices such as a tracking headset with video goggles and stereo earphones, a data glove or jumpsuit with fiber-optic sensors that track your body movements, and a walker that monitors the movement of your feet. Then you can experience computer-simulated “virtual words” three-dimensionally through sight, sound and touch. Thus, virtual reality is also called telepresence.  For example, you can enter a computer-generated world, look around and observe its contents, pick up and move objects and move around in it at will. Thus, virtual reality allows you to interact with computer-simulated objects, entities and environments as if they actually exist.

Current application of virtual reality are wide ranging and include computer-aided design (CAD), medical diagnostics and treatment, scientific experimentation in many physical and biological sciences, flight simulation for training pilots and astronauts, product demonstrations, employee training and entertainment, especially 3-D video arcade games. CAD is the most widely used industrial VR application. It enables architects and other designers to design and test electronic 3-D models of products and structures by entering the models themselves and examining, touching and manipulating sections and parts from all angels.

VR designers are creating everything from virtual weather patterns and virtual wind tunnels to virtual cities and virtual securities markets. For example, by converting stock market and other financial data into three-dimensional graphic form, securities analysts can use VR systems to more rapidly observe and identify trends and exceptions in financial performance. Also promising are applications in information technology itself. This includes the development of 3-D models of telecommunications networks and databases. 

VR becomes telepresence when users that can be anywhere in the world use VR systems to work alone or together at a remote site. Typically, this involves using a VR system to enhance the sight and touch of a human who is remotely manipulating equipment to accomplish a task. Examples range from virtual surgery, where surgeon and patient may be on either side of the globe, to the remote use of equipment in hazardous environments such as chemical plants or nuclear reactors.

VR Limitations. The use of virtual reality seems limited only by the performance and cost of its technology. For example, some VR users develop cybersickness, such as eyestrain and motion sickness, from performance problems in the realism of VR systems. The cost of a virtual reality system is another limitation. A VR system consisting of a headset with goggles and headphones, a fiber–optic data glove, motion-sensing devices and a powerful engineering workstation with top-quality 3-D modelling software can exceed $ 50,000. If you want less cumbersome devices, more realistic displays and more natural sense of motion in your VR world, costs can escalate into several hundred thousand dollars. CAVEs (cave automatic virtual environments), virtual rooms that immerse you in a virtual reality experience, cost several million dollars to set up.  

For example, the Market Risks Department of Morgan Stanly & Co. uses Discovery virtual reality software by Visible Decisions to model risks of financial investments in varying market conditions. Discovery displays three-dimensional results using powerful Silicon Graphics workstations.

Comments:

video goggle                        (захисні або темні) відеоокуляри        

fiber optics                           оптоволоконний кабель//тонкий і гнучкий кабель 

                                        високої пропускної здатності для передавання світ-

                                        лових сигналів                     

stock market                        рівень цін на фондовій біржі

to immerse                           заглиблювати, занурювати                    

3-D video arcade games      тривимірні аркадні ігри//клас комп’ютерних ігор 

                                        зі сценарієм, який вимагає активних дій гравця 

                                        під час проходження керованим ним персонажем 

                                        численних рівнів

hazardous environment       небезпечне середовище

to enhance                            посилювати          

I. Match the words in the text with their definitions: 

1. To experience                                    A. Contains risk or danger.

2. At will                                                B. Something that has a single separate and  

       



                            independent existence.                                                

3. Entity             



   C.To act as one wishes.                                               

4. Application                                         D. To feel or to learn by studying or watching 

                                                                      something. 

5. To manipulate                                      E. To control or influence for one’s own

                                                                     purposes.       

6. Hazardous                                           F. A particular practical use.

 II. Identify whether the following sentences are true or false. Use the model:

1) Student A: Virtual reality is also called telepresence. – Student B: Yes, this is true.  

2) S. A: The use of virtual reality is unlimited. – S. B: That is false. Its use is limited by the performance and cost of its technology.   

1. Virtual reality is still remaining behind area of artificial intelligence.

2. CAD is the most widely used industrial VR application.

3. VR application enables architects and other designers to examine, touch and manipulate       sections and parts from only 2 dimensions

4. Applications in information technology include the development of 3-D models of telecommunications networks and databases.

5. VR systems are completely harmless for the health of humans.

6. By converting stock market and other financial data into three-dimensional graphic form, securities analysts can use VR systems to more rapidly observe and identify trends and exceptions in financial performance.

III. Complete the following sentences using words and expressions given below.

1. Virtual reality relies on … inputoutput devices.

2. The use of virtual reality is limited by the performance and cost of its … . 

3. Virtual reality allows you … computer-simulated objects, entities and environments as if they actually exist. 

4. A VR system consisting of a … with goggles and headphones, a fiber–optic data glove, motion-sensing devices and a powerfull engineering workstation. 

5. VR designers are creating everything from virtual weather … and virtual wind tunnels to virtual cities and virtual securities markets.  

technology   headset   patterns   to interact with   multisensory 

IV. Fill in the prepositions if necessary.

Many science fiction books and movies have imagined characters being "trapped … virtual reality". The science fiction books have promoted the idea … virtual reality as a partial, but not total, substitution … the misery of reality (in the sense that a pauper in the real world can be a prince in VR), or have touted it as a method for creating breathtaking virtual worlds in which one may escape … Earth's now toxic atmosphere. They are not aware … this, because their minds exist … a shared, idealized virtual world known as Dream Earth, where they grow…, live, and die, never knowing the world they live … is but a dream.

V. Answer the questions.

1. What is VR?

2. What are its origins?

3. What multisensory devises do you know?

4. Why is VR called a telepresence?

5. What does VR allow you to do?

6. What do current applications of VR include?

7. What is the most widely used industrial VR application?

8. What are VR designers creating?

9. What do applications in IT include?

10. Does VR becomes telepresnce when VR systems are used at a remote site?

11. Are there any limitations of VR?

Read the text.

            Virtual reality technology is so powerful that it gives the user a sense of being immersed in the virtual world. In order to let the users/operators have the sense of being immersed in the virtual environment, two important devices are needed: Data Glove and Head-Mounted Display (HMD). 

            Data Glove is a kind of virtual reality input device that allows a user to react to the virtual environment. By wearing this data glove on the hand, the robotic arm coupled to this data glove will replicate exactly the way this data glove is manipulated by the user. The arm can be directed to, say, pick up an object. Once the object is in hand, information is sent back to the data glove to apply stress to the user movement, inducing a sense of holding the object. 

        HMD is a device that cuts off visual and audio sensations from the surrounding world and replaces them with computer generated three-dimensional images. 

       Imagine you are in the dining room at home. Once you put on a HMD connected to a computer, you may feel that you have been teleported to the surface of Mars, with the two moons, the Phobos and Deimos, and numerous stars glowing in the distant horizon. What is in front of you is no longer the dining table but the foot of the gigantic Olympus Mons: a volcano larger than any mountain on Earth. When you take a step forward, your point of view (3D) moves forward in this virtual space. You find yourself no longer in the dining room; you are in the cyberspace of Mars you came across in science fiction. Everything is so real that you cannot deny you are exploring on that planet. 

       These are all due to the 3D computer generated images produced by the sophisticated computer. Besides, the head-tracking system senses the exact position and orientation of your head, while the computer uses this set of data to update the view on the display. 

      A Head-Mounted Display consists of six major components : 

1) the housing

2) head strap

3) liquid crystal display ( LCD ) screens 

4) aspheric lenses 

5) focusing rings 

6) video cable. 

The housing holds the LCD screens in a fixed position relative to each other to reduce the possibility of image misalignment, and at a sufficient spacing from the operator’s eyes to alloy spectacles to be worn. The focusing ring moves the aspheric lens closer or further relative to the LCD, to facilitate focusing of the image and to adjust for accommodation variances between different users. 

The aspheric lens is composed of two convex surfaces each having an aspheric shape. This focuses the image from the 13.5mm x 10mm active matrix LCD screen located approximately 75mm in front of the viewer's eyes, onto the fundus of the viewer's eye with minimal distortions. The perceived field of view is approximately 35° horizontal, and 25° vertical.
As a result, using these high tech but user friendly data glove and HMD, an astronaut, for example, can experience being on a planet millions of miles away to control a robotic arm to do various tasks. Without these two important devices, he may only be able to use the keyboard and mouse as input devices and view the non-3D display on the monitor, making a 3D task difficult.
       Head-mounted displays, BOOMs (binocular omni orientation monitor), and the CAVE are the most popular output devices. The BOOM is similar to a head-mounted display but without the hassle of a helmet. Its viewing box suspends from a two-part rotating arm. Simply place your eyes into the BOOM's two eyepieces and you are in the virtual world. The CAVE, however, is slightly different. Instead of putting on a helmet or looking into an eyepiece, you step into a small room. This device gives you the distinct advantage of enjoying the sensation of being "in" the data. The CAVE also has other advantages. Because the viewer only needs to wear a special pair of glasses, multiple people can enjoy the experience at the same time. Currently the CAVE is the only viewing device that allows for unrestricted movement. 

the 

Comprehension check:

By wearing this device on the hand, the robotic arm coupled to it will replicate exactly the way it is manipulated by the user.

· Data Glove

· Head-Mounted Display

· Binocular Omni Orientation Monitor

· CAVE

Device that cuts off visual and audio sensations from the surrounding world and replaces them with computer generated three-dimensional images. 

· Data Glove

· Head-Mounted Display

· Binocular Omni Orientation Monitor

· CAVE

The BOOM’s viewing box consists of 

· a two-part rotating arm.

· six major components :

                      1) the housing

                      2) head strap

                      3) liquid crystal display ( LCD ) screens 

                      4) aspheric lenses 

                      5) focusing rings 

                      6) video cable. 

· the robotic arm coupled to this device.

This device gives you the distinct advantage of enjoying the sensation of being "in" the data.

· Data Glove

· Head-Mounted Display

· Binocular Omni Orientation Monitor

· CAVE

real understanding of the new planets a robot simply cannot achieve our needs. T
, no 

Therefore the 

Personal digital assistant (PDA)

Nowadays people are in pursuit of high efficiency, causing them to change from conventional diaries, personal computers and notebook computers to more portable computer devices. One of such devices is a personal digital assistant (PDA)
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PDA is a palm-sized computer that works as a digital personal assistant. A personal digital assistant generally consists of a microprocessor or microcontroller, a data storage memory area, and an input/output device such as a keyboard and a touchscreen or a liquid crystal display (LCD) screen on which symbols, text or icons are displayed and, into which signals can be input and detected thereby providing a two way communications capability by which information can be stored in and retrieved from memory which is a part of the personal digital assistant computer. 

Personal digital assistants can be used to store, display, and/or manipulate various personal information. Most personal digital assistants have electronic clocks and calendars by which a user can keep track of scheduled events or appointments, descriptions and/or dates or other information. A PDA is a compact device that can serve various functions of a cellular phone, facsimile transmitter, and personal organizer. PDAs can be used for sending and retrieving e-mail, web browsing, and data-sharing applications over the Internet, intranet or corporate networks. Data communication, including Internet connection, PSTN connection to an information media like UNITEL, and fax communication has recently become the most significant function of the PDA. In addition, many PDAs are capable of running a variety of application software packages. A personal digital assistant may also be used to store and display calendars, addresses and telephone numbers, to-do lists, and other electronic information. 

By an appropriate input signal to a button, a soft key, or a particular key stroke entered into the PDA input screen, information can be retrieved for display by the user. The touch-sensitive screen of a PDA may be activated by a separate handheld stylus. The stylus can be used to input information for the purposes of sending electronic mail or entering data related to the stored and displayed information. 

Personal digital assistant (PDA) has become the most popular apparatus with the majority of consumers because of its small size, multi-function data processing, large storing capacity, etc. Personal digital assistants are compact computers designed to be carried easily in a purse, brief case or pocket. In recent years, they have become an essential item for both business and non-business users. This is because the PDA is lightweight, easy to start, highly expandable and has a complete range of accessories allowing the users to install various kinds of application software to meet their needs. By virtue of their size, palmtop computer systems are also lightweight and so are exceptionally portable and convenient. Owing to their compact size, personal digital assistants are easily carried and transported by their users, allowing information to be entered and retrieved from a large number of settings and environments not normally accessible by traditional desktop computing units. 

A PDA can transfer its stored information to a host computer and receive information from the host computer by using a portable information terminal. Many existing PDAs offer the ability to wirelessly transmit and receive electronic-mail  messages, browse shares-related information, record revenue and expenditure, browse e-books, games, spreadsheets, databases, information about daily life and wireless communication, etc.

A personal digital assistant may include a fold down display screen and a control panel. The PDA enables a user to easily access a small and portable terminal using a pen or voice, instead of a conventional keyboard, and provides a graphic user interface (GUI) environment. 

PDAs always have several connecting ports for electrically connecting to other peripheral devices.  PDA also can electrically connect to other peripheral devices through the add-on card. Some PDAs have built-in wireless communication modules. In addition to being used as beepers, they can also receive real-time information such as stock market news, traffic statuses, weather predictions, and real-time news. The process of loading data into a personal digital assistant or reading information from a PDA is frequently referred to as hot linking.

Comments:

to keep track (of)                   стежити           

PSTN Public Switch                      телефонна комутована мережа загального 

Telephone Network                        користування//поєднання засобів локального, 

                                                        міжміського та міжнародного зв’язку, що

                                                        створює глобальну, загальносвітову 

                                                        телефонну мережу

real-time information                      інформація в реальному часі

traffic                                              трафік; переміщення, потік даних у переда-

                                                        вальному середовищі                                   

hot linking                                       швидке (активне) зєднання з іншою веб-

                                                        сторінкою, файлом, Інтернет-ресурсом

I. Match the words in the text with their definitions: 

1. Stylus                                               A. That can be (easily) carried or moved; 

                                                             quite small and light.

2. To browse                                        B. A pointed instrument used in ancient times 

                                                             for writing on wax.

3. Environment                                    C. Able to increase in size, number, volume,

                                                             degrees, etc.

4. Expandable                                      D. To look through or read parts of a book, 

                                                             magazine, etc without any clear purpose, esp. 

                                                             for enjoyment.

5. Portable                                           E. The natural conditions in which people, 

                                                           animals, and plants live.

II. Identify whether the following sentences are true or false. Use the model:

1) Student A: A personal digital assistant may be used to store and display addresses and telephone numbers, to-do lists, and other electronic information. – Student B: Yes, this is true.

2) S. A: Personal digital assistants do not have large storing capacity. – S. B: No, this is false. They have become the most popular apparatus with the majority of consumers because of its small size, multi-function data processing and large storing capacity.

1. PDAs need a plug-in memory.

2. Liquid crystal display may be activated by a separate handheld stylus.

3. PDAs can be used for data-sharing applications over the Internet.

4. Personal digital assistants are rather bulky to be carried in a purse, brief case or 

    pocket.

5. A PDA transfers and receives information from the host computer by using a 

    portable information terminal.

6. PDAs have one port for electrically connecting to other peripheral devices.

III. Complete the following sentences using words and expressions given below.

1. A personal digital assistant generally consists of a microprocessor, data storage 

memory…, and an input/output device such as a  keyboard and a touchscreen 

or a LCD screen.

2. PDAs are capable of … a variety of application software packages.

3. The touch-sensitive screen of a PDA are activated by a separate …     stylus.

4. Many existing PDAs offer the ability to … transmit and receive e-mail messages.

5. The process of … data into a personal digital assistant or reading information from a PDA is referred to as hot linking.

6. A personal digital assistant may include a … down display screen and a control panel.

7. The PDA enables a user to access a terminal using a pen or voice, instead of a conventional ….

fold   handheld   keyboard   wirelessly   loading   area   running

IV. Put the questions to the words in bold type.

Personal digital assistants are popular both as portable computers and as wireless communication devices. Personal digital assistants are utilized in a variety of applications. They are adapted to perform a variety of functions including organizing, computing, paging, internet browsing, cellular communication and even global positioning. Personal digital assistants provide a user with the convenience to be able to store diaries, meeting schedules, and address books in a compact, transportable form as well as to be able to instantly add new entries such as meeting notes, new addresses etc. A PDA provides computing and information storage and retrieval capabilities for personal or business use. In general, the personal digital assistant is a multi-media product.

V. Answer the questions.

1. What is PDA? 

2. What does a personal digital assistant generally consist of?

3. What are personal digital assistants used for?

4. What function of the PDA has recently become the most significant one?

5. By what device is the touch-sensitive screen of a PDA activated?

6. Owing to what features are PDAs so popular?

7. How are PDAs connect to other peripheral devices?

8. How is the process of loading data into a personal digital assistant or reading information from a PDA referred to?

DVD players

           A portable DVD player is a handheld compact video player that reads and reproduces picture information previously recorded on a digital video disk. A digital video disk (DVD), also known as digital versatile disk, is a type of optical data storage disk that utilizes a low power laser to read data from the disk. DVD discs are small, circular discs used as a non-volatile storage medium. DVD discs are commonly used to store digital data, especially audio and video image data. 

        A digital video disk can store information in several formats. DVD-VIDEO discs can store video information (e.g., movies, TV episodes, or music videos) using information compression algorithms, such as MPEG-2 for video compression/decompression. DVD-ROM discs can store digital data in compressed form for computer use, though the format is usually significantly different from that found on DVD-VIDEO discs. The data stored in the digital video disk may be categorized into two types: presentation data and navigation data. The presentation data is compressed audio and video data. The navigation data is control information used to reproduce the presentation data. The audio and video images are typically formatted and encoded according to industry standard protocols before being stored on a DVD disc. Such standards include DVD VOB, VideoCD, CD-I, MPEG-1, MPEG-2, CD-ROM, or CD-DA. A DVD player reads the encoded data from the DVD and decodes it for reproduction on a computer, television, or other audio/visual device.

       DVD systems have become popular in recent years as home video entertainment systems. DVD systems may also be used to record, store and provide data, such as computer and computing systems, in larger quantities than have heretofore been practicable with other storage devices. The digital versatile disk standards provide for many features that were not available in previous standard video technologies, such as VHS tape and laser disc.        

        The information storage capacity of a typical DVD is much higher than a CD. Presently available DVDs have a variety of capacities, which depend on the technology used to manufacture the discs. Single-layer technologies can be either single or double-sided with capacities of 4.7 gigabytes and 9.4 gigabytes, respectively. Dual layer technologies will soon be available which use single or double-sided capacities that hold approximately 8.5 gigabytes per side. This high information storage capacity makes DVDs suitable for storing not only audio information, but also video information and large amounts of computer data as well.                                                             

A digital versatile disc player is generally composed of three logical units, as defined in the DVD specification. The first logical unit is a DVD player application that presents an interface to the user and relays user commands to the second logical unit. The second logical unit is a DVD navigator that reads and interprets the information on the DVD and controls, which segments of video and audio are processed, based on the user commands. The third logical unit is a DVD presentation layer that decompresses data read from the DVD and presents the corresponding audio, video and subpicture streams, as applicable, to one or more renderers. 

       DVD players are compatible with VCD and CD, that is, can read VCD and CD including CD, CD-R, and CD-RW and DVD including DVD, DVD-R, DVD+RW, DVD-RW, and DVD-RAM. 

       Mobile audio/video is an important form of entertainment and information today. Mobile A/V devices are often utilized in automobiles, at the gym, jogging and the like. People have come to rely on mobile devices for entertainment and information content. Portable electronic devices have decreased both in size and weight over the

last few years and are becoming ever more popular with travellers. This demand for smaller size with ever-increasing capability results in the rapid popularization of portable electronic devices, such as laptop computers, personal digital assistants, portable digital and video cameras, portable music players, portable electronic games, and cellular phones. Portable electronic devices being designed today require the ability to operate with multi-media features and provide the user with the same enjoyable experience as that experienced from conventional high quality desktop systems. 

        Because DVD players must be operationally attached to a video display, such as a television or television monitor, they are virtually impossible to use anywhere space is limited. Thus, portable DVD players incorporated with display devices were developed. Portable DVD players include a battery for providing power to the disc drive as well as other electronic components of the system that are collateral to the disc drive. 

         The display devices used in portable DVD players are generally liquid crystal displays (LCD) and organic light emitting diode (OLED) displays. An organic light-emitting diode display uses organic luminous devices as the light source of the display. Compared with LCD screens, an OLED has advantages of simpler structures, self-emitting design, excellent operating temperature, high definition, high contrast, and a wide viewing angle. Hence, it is the preferred display device for portable DVD players and other portable electronics such as mobile phones, personal digital assistant, hand-held videogames, digital cameras, portable DVD players, and automobile navigation devices.

Comments:

versatile                         гнучкий              

MPEG-2                         стандарт MPEG-2//розширення MPEG-1 для кабельного

                                        телебачення та відео дисків DVD

Video Home System      стандарт VHS//стандарт для аналогового

 (VHS )                           відеозаписування на відеокасети

collateral                         спільний

I. Match the words in the text with their definitions: 

1. Entertainment                             A. Valuable property promised to a lender                                

                                                             if one is unable to repay a debt.

2. Specification                               B.  The amount of stated substance contained in    

                                                        Something.

3. Content                                       С. The act of entertainment.

4. Attached to                                 D. A detailed plan or set of descriptions or 

                                                        directions

5. Collateral                                     E. To belong to or be connected with.

II. Identify whether the following sentences are true or false. Use the model:

1) Student A: Modern portable electronic devices require the ability to operate with multi-media features. – Student B: Yes, this is true.

2) S. A: A digital video disk can store information in one format – DVD-ROM. – S. B: No, this is false. It can store information in several formats.

1. A portable DVD player is a laptop compact video player that reads and reproduces picture information previously recorded on a digital video disk.

2. DVD discs are used as a volatile storage medium.

3. 4. DVDs available now have a variety of capacities, which depend on the technology used to manufacture the discs.

4. Portable electronic devices have increased both in size and weight over the

past few years.

5. Liquid crystal displays are the preferred display devices for portable DVD players and other portable electronics

III. Complete the following sentences using words and expressions given below.

1. A digital video disk is a type of optical data storage disk that … a low power laser to read data from the disk.

2. DVD-VIDEO discs can store video information using information compression ….

3. The data stored in the digital video disk is categorized into two types: presentation data and … data.

4. DVD players are … with VCD and CD.

5. Demand for smaller size with ever-increasing capability results in the … popularization of portable electronic devices

6. Portable electronic devices being designed today require the ability to operate with … features.

multi-media   compatible   algorithms   rapid   navigation   utilizes

IV. In the text first define the sentences with the verbs in Passive Voice, then with the verbs in Participle II. 

A DVD player is implanted via a graphical user interface that is displayed to a user, and through which the user is able to selectively control playback. A system microcontroller, which controls the DVD player, reads playback control information from a disk and stores the information in a buffer memory. The system microcontroller subsequently reproduces the audio and video data on the disk, with reference to the stored playback control information as needed. In a DVD player, a data controller transfers the coded picture information to a video decoding portion when the picture location information of controller corresponds to the recording location of the picture from optical pick-up. The video decoding unit consists of an input buffer and a video decoder. Video decoder reproduces the buffered picture information, and the reproduced picture information is transmitted to a reproduction picture buffer. Reproduction picture buffer buffers the reproduced picture information, which is then fed to an output controller. Output controller converts the reproduced picture information into an analog picture signal that is then reproduced by output device as a picture. The output device may be a television set or other display devices. The decoded data on a DVD disc typically includes an audio stream, a main video image stream, and a sub-picture video image stream. The sub-picture typically overlays the main video image and may contain a variety of different types of information such as menus, sub-titles, and directives. The main video image and the sub-picture image are separately processed, then combined for simultaneous display on the screen.

Name the text. 

Put five questions to the text.

V. Fill in the prepositions if necessary.

A popular use … the DVD device is to play movies. The user buys a movie DVD and inserts the DVD … the DVD device. The DVD device converts the DVD signal … a video signal … a television connected … the DVD device. DVD players have many … CD player features, such as the ability to play selections … any order desired and the ability to read information … any point … the disc. The audio data recorded in a DVD-Video has a much higher quality than that in a CD since the audio data … the DVD has a higher sampling frequency and larger numbers of quantization bits and channels than that … the CD. Thus, the DVD player reproduces … high quality audio data … multiple channels. DVD players have an advantage … video cassette players because DVD players can quickly and accurately access specific segments … data anywhere … the medium. 

VI. Answer the questions.

1. What device is called a digital video disk?

2. What devices are commonly used to store audio and video image data?

3.  In what formats does a digital video disk store information?

4.  Into what two types is the data stored in the digital video categorized? 

5. Why have DVD systems become so popular in recent years?

6. What is the information storage capacity of a typical DVD?

7. Of what three logical units is a digital versatile disc player generally composed?

8. Where are mobile A/V devices often utilized?

9. What are the results of smaller size with ever-increasing capability of portable DVDs?

10. What display devices are used in portable DVD players?

11.  List the advantages of OLED displays.

Read the text.

Think what device is described in the text.

Define the main idea of the text.
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These players are portable audio players that store, organize and play digital music files using MPEG layer 3. This format is a compression system for digital music that helps reduce the size of a digitized song without degrading the sound quality. Generally, this player is a type of digital data player for processing digital data files. It is portable digital audio equipment capable of readily downloading and reproducing desired music from a computer communication network using an audio data compression coding technique prescribed in MPEG layer 3. The player is small in size and light in weight, thereby allowing high activity uses such as being carried during physical exercise. For these reasons, this product is being touted as an alternative to a portable cassette tape recorder and compact disk (CD) player. Audio players and specifically, portable audio players have developed dramatically since their innovations. Music players of widely varying type have evolved through various forms over the years, from portable single transistor radios to tape cassette players to compact disc players and more recently to players, which enable a user to download audio material from an internet site and store it in storage medium of a player in this format for subsequent selective listening. Audio and video files, before being compressed, typically consist of 16-bit samples recorded at a sampling rate more than twice the actual audio bandwidth, which yields more than 1.4 Mbit to represent just one second of stereo music in CD quality. Since such vast amounts of data are unwieldy, data compression is required. Audio and video information may be compressed to remove redundancy within the information and allows the information to be stored using less memory. Digital audio is a basic component of any video or multimedia application. Due to the large bandwidth occupied by digital audio in any such application, compression of the audio data is an important part of the encoding process. There are two main high-fidelity audio compression techniques: the Motion Picture Expert Group (MPEG) audio standard and the Dolby Digital audio compression algorithms developed by the Dolby Laboratories. MPEG (Motion Picture Experts Group) provides standards for compressing digital audio and video signals. In order to accommodate different levels of audio quality with the compression method, MPEG is further divided into Layer1, Layer2 and Layer3. Generally speaking, the higher the level of the layer, the more complicated the compression method, the distortion of the corresponding recovered audio signal is much less, and the effect is better. 

Programming Languages

Several hundred programming languages exist, each with its own language rules or syntax. Some languages were developed for specific computers; others were developed for specific uses, such as scientific or business applications. The American National Standards Institute has standardized some of these languages. Programs written in an ANSI-standard language can run on many different types of computers, as well as many different operating systems.

Programming languages are classified in five major categories: machine languages, assembler languages, third-generation languages, fourth-generation languages, and natural languages. 

Machine languages (or first-generation languages) are the most basic level of programming languages. This type of programming involves the difficult task of writing instructions in the form of strings of binary digits (ones and zeros) or other number systems. Programmers must have a detailed knowledge of the internal operations of the specific type of CPU they are using. They must write long series of detailed instructions to accomplish even simple processing and item of data used. Instructions must be included if every switch and indicator used by the program. These requirements make machine language programming a difficult and error-prone task. 

Assembler languages (or second-generation languages) are the next level of programming language. They were developed to reduce the difficulties in writing machine language programs. The use of assembler languages requires language translator programs called assemblers that allow a computer to convert the instructions of such languages into machine instructions. Assembler languages are frequently called symbolic languages because symbols are used to represent operation codes and storage locations. Convenient alphabetic abbreviations called mnemonics (memory aids) and other symbols represent operation codes, storage locations, and data elements.

Advantages and Disadvantages. An assembler language uses alphabetic abbreviations that are easier to remember in place of the actual numeric addresses of the data. This greatly simplifies programming, since the programmer does not need to know the exact storage locations of data and instructions. However, assembler language is still machine oriented, because assembler language instructions correspond closely to the machine language instructions of the particular computer model being used. In addition, each assembler instruction corresponds to a single machine instruction, and the same number of instructions is required in both illustrations.

Assembler language is still widely used as a method of programming a computer in a machine-oriented language. Most computer manufacturers provide an assembler language that reflects the unique machine language instruction set of a particular line of computers. This feature is particularly desirable to system programmers, who program system software (as opposed to application programmers, who program application software), since it provides them with greater control and flexibility in designing –a program for a particular computer. They can then produce more efficient software, that is, programs that require a minimum of instructions, storage, and CPU time to perform a specific processing assignment. 

High-level languages (or third-generation languages) use instructions, which are called statements, that use brief statements or arithmetic expressions.

Individual high-level language statements are actually macroinstructions; that is, each individual statement several machine instructions when translated into machine language by high-level language translator programs called compilers or interpreters. High-level language statements resemble the phrases or mathematical expressions required to express the problem or procedure being programmed. The syntax (vocabulary, punctuation, and grammatical rules) and the semantics (meanings) of such statements do not reflect the internal code of any particular computer. For example, the computation X = Y + Z would be programmed in the high-level languages of BASIC and COBOL.

Advantages and Disadvantages. A high-level language is obviously easier to learn and understand that an assembler language. In addition, high-level languages have less-rigid rules, forms, and syntaxes, so the potential for error is reduced. However, high-level language programs are usually less efficient that assembler language programs and required a greater amount of computer time for translation into machine instructions. Since most high-level language are machine independent, programs written in a high-level language do not have to be reprogrammed when a new computer is installed, and computer programmers do not have to learn a new language for each computer they program.

Comments:

error-prone                       схильний до помилок           

assembler                         асемблер – машинно-орієнтована мова програмування

mnemonic                        мнемонічний, символічний//абетково-цифрове 

                                         ім’я, використовуване для кращого запам’ятовування 

                                         людиною кодів операцій, помилок тощо

compiler                           компілятор, транслятор//програма, яка виконує 

                                         трансляцію вхідного тексту розроблюваної програми 

                                         з МВР в еквівалентну програму цільовою мовою.  

                                         Зазвичай це машинний або проміжний код.

I.Match the words in the text with their definitions: 

1. Programming languages                         A. A letter, sign or figure which 

                                                                         expresses a sound, operation,

                                                                         number, etc.

2. To convert                                               B. Expression in words.          

3. Symbol                                                    C. A system of instructions used for                            

                                                                          programming.

4. Application software                                D. To look like or be like.    

5. Statement                                                 E. Firm or fixed in behavior, views or                






                        methods.

6. Rigid                                                         F. The set of systems in the form of

                                                                          programs.

7.To resemble                                              G. To change into another form,

                                                                         substance or state.

II. Identify whether the following sentences are true or false. Use the model:

1) Student A: Translator programs called assemblers allow a computer to convert the instructions of such languages into machine instructions. – Student B: Yes, that is true.

2) S. B: Most high-level languages are machine oriented. – S. B: No, this is false. Most high-level languages are machine independent. Assembler is machine oriented.

1. Programming in machine language involves the difficult task of writing instructions in the form of strings of binary digits.

2. An assembler language uses symbols.

3. High-level language programs are usually more efficient that assembler language programs. 

4. Machine languages are the most basic level of programming languages. 

5. In high-level languages the potential for error is reduced.

III. Complete the following sentences using words and expressions given below.

1. Each programming language has its own unique …  …  and … . 

2. Necessity to write long series of instructions in the form of binary digits makes machine language programming an … … . 

3. Assembler languages were developed to … the difficulties in writing machine language programs. 

4. Assembler allows the computer to … instructions into machine instructions. 

5. Assembler language is machine … . 

6. High-level language programs require a … amount of computer time for translation into machine instructions.

language rules   syntax   oriented   greater   reduce   error-prone task   convert 

IV. Fill in the prepositions if necessary.

       Java is a programming language originally developed … Sun Microsystems and released … 1995 as a core component of Sun's Java platform. The language derives much of its syntax … C and C++ but has a simpler object model and fewer low-level facilities. Java applications are typically compiled to bytecode which can run … any Java virtual machine (JVM) regardless … computer architecture.

      The original and reference implementation of Java compilers, virtual machines, and class libraries were developed … Sun from 1995. … May 2007, in compliance … the specifications of the Java Community Process, Sun made available most of their Java technologies as free software … the GNU General Public License. Others have also developed … alternative implementations of these Sun technologies, such as the GNU Compiler for Java and GNU Classpath.

V. Answer the questions.

1. What is a machine code?

2. What can cause many errors?

3. What languages are called the first-generation languages?

4. Why are machine languages very tedious and exacting?

5. What does programming in machine languages require?

6. What makes machine language programming a difficult and error-prone task?

7. Why were assembler languages developed?

8. Why are they called symbolic languages?

9. What are advantages of assembler language?

10. What are disadvantages of assembler language?

11. What instructions do high-level languages use?

12. What are advantages and disadvantages of high-level languages?

Read the text.

        Icon is a high-level programming language with extensive facilities for processing strings and structures. Icon has several novel features, including expressions that may produce sequences of results, goal-directed evaluation that automatically searches for a successful result, and string scanning that allows operations on strings to be formulated at a high conceptual level. Icon also provides high-level graphics facilities. 
      Icon emphasizes high-level string processing and a design philosophy that allows ease of programming and short, concise programs. Storage allocation and garbage collection are automatic in Icon, and there are few restrictions on the sizes of objects. Strings, lists, and other structures are created during program execution and their size does not need to be known when a program is written. Values are converted to expected types automatically; for example, numeral strings read in as input can be used in numerical computations without explicit conversion. Icon has an expression-based syntax with reserved words; in appearance, Icon programs resemble those of Pascal and C.
         Although Icon has extensive facilities for processing strings and structures, it also has a full repertoire of computational facilities. It is suitable for a wide variety of applications. Some examples are: 

· text analysis 

· text editing 

· document formatting 

· artificial intelligence 

· expert systems 

· rapid prototyping 

· symbolic mathematics 

· text generation 

· data laundry.

Fourth-Generation Languages

The term fourth-generation language describes a variety of programming languages that are more nonprocedural and conversational that prior language. These languages are called fourth-generation languages (4GLs) to differentiate them from machine languages (first generation), assembler languages (second generation), and high-level languages (third generation).

Most fourth-generation languages are nonprocedural languages that encourage users and programmers to specify the result they want, while the computer determines the sequence of instructions that will accomplish those results. Users and programmers no longer have to spend a lot of time developing the sequence of instructions the computer must follow to achieve a result. Thus, fourth-generation languages have helped simplify the programming process. Whereas a fourth-generation language program must follow a specific set of rules and syntax, a natural program does not. A natural language, sometimes called a fifth-generation language, is a type of query language that allows the user to enter requests that resemble human speech. Research and development activity in artificial intelligence is developing programming languages that are as easy to use as ordinary conversation in one’s native tongue. 

Advantages and Disadvantages. There are major differences in the ease of use and technical sophistication of 4GL products. For instance, INTELLECT and English Wizard are examples of natural query languages that impose no rigid grammatical rule, while languages like SQL requires concise structured statements. However, the ease of use of 4GLs is gained at the expense of some loss in flexibility. It is frequently difficult for an end user to override some of the prespecified formats or procedures of 4GLs. In addition, the machine languages code generated by a program developed by a 4GL is frequently much less efficient (in terms of processing speed and amount of storage capacity needed) that a program written in a languages like COBOL. Major failures have occurred in some large transaction processing applications programmed in a 4GL. These applications were unable to provide reasonable response times when faced with a large amount of real-time transaction processing and end user inquiries. However, 4GLs have shown great success in business applications that do not have a high volume of transaction processing.

Comments:

nonprocedural language          не процедурна мова//мови програмування, які 

                                                ґрунтуються не на послідовно виконуваних 

                                                операторах, а на описі набору (бази) фактів і

                                                відношень (правил), за якими виводиться відповідь 

                                                на поставлене запитання                    

concise                                    короткий, стислий; чіткий, виразний

to override                              скасовувати; відхиляти

SQL  Structured                      мова структурованих запитів, мова SQL

Query Language                    мова запитів                          

I.Match the words in the text with their definitions: 

1.To differentiate                                   A. The amount that something can hold or 

                                                                    contain.

2.To gain                                                B. To obtain (something useful, wanted, 

                                                                     profitable, etc.).

3. To specify                                          C. Not too much too many or too great. 

4. Reasonable                                         D. To see or to express a difference 

                                                                    (between).

5. Capacity                                             E. To state exactly.

II. Identify whether the following sentences are true or false. Use the model:

1) Student A: A natural language is a type of query language that allows the user to enter requests that resemble human speech. – Student B: Yes, this is really so.

2) S. A: INTELLECT and English Wizard are examples of natural query languages that require rigid grammatical rules. – S. B: I think you are wrong. I fact, these languages impose no rigid grammatical rules.

1. Most fourth-generation languages are procedural languages. 

2. Fourth-generation languages have helped simplify the programming process. 

3. 4GLs  are very different from English or other human languages. 

4. There are no differences in the ease of use and technical sophistication of 4GL products. 

5. The machine languages code generated by a program developed by a 4GL is frequently much   less efficient that a program written in a languages like COBOL. 

III. Complete the following sentences using words and expressions given below.

a) The 4GLs are more … and … than prior ones. 

b) The computer must follow the … of instructions to … a result. 

c) 4GLs simplified the process of … . 

d) English Wizard is a natural query languages that imposes no … grammatical rules.  

e) The ease of use of 4GLs is gained at the expense of some loss in … . 

f) There can be some failures in transaction processing … programmed in 4GLs. 

g) 4GLs show great … in business applications.

Nonprocedural   conversational   success   to achieve   applications   flexibility   rigid   the sequence   programming 

IV. Read and translate the text.

One of the most popular database application computer languages these days is Structured Query Language (SQL). This language powers simple and complex database management protocols, from basic data input and deletion to complicated queries, manipulation, and reporting of the highest order.

Many individual desktop or laptop computers run database programs powered by SQL. These days, SQL is the norm for such things. However, it is also powerful enough to handle enterprise functionality for mainframes, servers, and enterprise protocols. This kind of data manipulation activity gets the big names of Oracle and IBM involved.

These two companies, more than any other, have pioneered the adoption of SQL as the primary database manipulation language. SQL, however, has its limits. It is primarily a query-based language, and that accurately describes its limitations as well. The queries SQL runs can be as demanding as programmers or systems managers can imagine, but in the end, SQL will not do more than it is asked to do. Data management departments that want more expandable database functionality would do well to look to BASIC, C, C++, or various Web-based languages instead.

Still, if database querying and reporting are what you need the most, the chances are excellent that the database application you use to perform such tasks runs on SQL. Programmers design SQL to be fast and efficient. One pleasant consequence of its limited functionality is that it performs its designated tasks very quickly indeed. Data retrieval, even of large amounts of data, is nearly instantaneous. Data manipulation takes a bit longer in millisecond terms, but the difference will not likely be noticeable to human users. In this case, limited functionality is not a drawback, but an advantage.

Not only Oracle and IBM are designing in SQL these days, however. Many others are doing so as well. Not surprisingly, Microsoft is at the head of this class. The Windows creator has its own version of SQL, which is more server-based and consequently called Microsoft SQL Server. Microsoft's wildly popular Access database program runs this version of SQL. Other familiar SQL-based database programs include FileMaker Pro, FoxPro, and the open source-based MySQL.

List the advantages and the disadvantages of SQL.

V. Answer the questions.

1. What is the difference between 4GLs and prior ones?

2. Why are they called nonprocedural languages?

3. How do 4GLs help simplify the programming process?

4. What languages are 4GLs close to?

5. What are differences between 4GLs products?

6. How is the ease of use of 4GLs gained?

7. What are the difficulties with transaction processing applications programmed in 4GLs?

8. In what applications have 4GLs shown great success?

Multimedia

Multimedia refers to any computer-based presentation software or application that integrates at least two or more of these elements: text, color, graphics, animation, audio, and video. 

Multimedia PCs are designed to present you with information in a variety of media, including text and graphics displays, voice and other digitized audio, photographs, animation, and video clips. Mention multimedia, and many people think of computer video games, multimedia encyclopedias, educational videos, and multimedia home pages on the World Wide Web. However, multimedia systems are widely used in business for training employees, making sales presentations, and other business presentations. 

While sound, video and animations are still most important for games and educational software, multimedia technology has begun to suffuse business application as well. Film clips and animations – already a staple in PC-based presentations –– are turning up in tutorials and training materials. Shared documents annotated with voice, digitized photographs, or 3-D graphics operate within the company network.

Text is the fundamental component in many multimedia programs. Multimedia applications not only use ordinary text to convey basic information, they also use a variety of textual effects to emphasize and clarify information. 

Still graphic images are graphics that contain no movement, such as photographs or drawings. Graphics play an important role in multimedia because people are more visually oriented as ever. Television, movies, and visual magazines, for example, are a key source of information for many. 

Animation refers to moving graphic images. It can be used in multimedia applications to convey information more vividly than just text and graphics. 

Audio is sound that has been digitized and stored in some form for replay. As with the animation, integrating audio into a multimedia application allows you to provide information not possible through any other method of communication in computer environment. Using audio in a multimedia application to supplement text and graphics can enhance understanding.

Today more and more multimedia applications integrate video. To use video in multimedia applications, you must digitize it, possibly using digital video production software. You can also use digital video production software to edit and add video to multimedia application. 

The basic hardware and software requirements of a multimedia computer system depend on whether you wish to create as well as enjoy multimedia computer system presentations. Owners of low-cost multimedia PCs marketed for home uses do not need authoring software or high-powered hardware capabilities in order to enjoy multimedia games and other entertainment and educational multimedia products. These computers are equipped with a CD-ROM drive, stereo speakers, additional memory, a high-performance processor, and other multimedia processing capabilities.

People who want to create their own multimedia productions may have to spend several thousand dollars to put together a high-performance multimedia authoring system. This includes a high-resolution color graphics monitor, sound and video capture boards, a high-performance microprocessor with multimedia capabilities, additional megabytes of memory, and several gigabytes of hard disk capacity. Sound cards and video capture boards are circuit boards that contain digital signal processors and additional megabytes of memory for digital processing of sound and video. 

Multimedia applications are used by instructors for classrooms presentations, by marketers in interactive advertisements, and by businesses for job training. Another important use of interactive multimedia is to create simulations, which are computer-based models of real-life situations. Computer simulations can replace costly and sometimes hazardous demonstrations and training in areas such as chemistry, biology, medicine, and flight.

Computer-based training (CBT) is the use of computer-aided instructions to teach specific skills. CBT is used in business and industry, sports, and education for employee and student training. Airlines, for example, use multimedia simulations to train employees for emergency situations. CBT allows flexible, on-the-spot training. Training stations can be set up in corporate training labs or right at employee’s workstations, so they can update their job skills without leaving the workplace. Interactive training software called courseware also can be distributed on CD-ROM or shared over a network. 

Electronic books are digitized texts that use hyperlinks to give the user instantaneous access to information. These texts contain hotwords that serve as hyperlinks. You can click a hotword to display a definition, play a sound, show a graphic, or play a video sequences. You turn pages of an electronic book by clicking icons. Another popular type of electronic book includes electronic reference texts, such as multimedia encyclopedias on CD-ROMs. Like electronic books, multimedia electronic reference texts use text, graphics, sound, animation, and video to explain a topic or provide additional information. The multimedia encyclopedia, for example, Microsoft Encarta, includes the complete text of a multimedia encyclopedia, new articles on history, modern culture, computers, photos, animations, and detailed illustrations. 

Interactive multimedia computer games use graphics, sound, and video to create realistic and entertaining game situations. These CD-ROMs often are used to teach children in a fun and appealing way.

Comments:

animation                         анімація, (комп’ютерна) мультиплікація//вивід 

                                    на екран послідовності зображень, які дещо 

                                    відрізняються, для створення ілюзії руху

authoring software           авторський інструментарій//ПЗ, яке використовують 

                                         для створення мультимедійних і гіпертекстових 

                                         продуктів та презентацій

simulation                        імітація, моделювання, імітаційне моделювання//

                                         програмна імітація поведінки фізичного механізму, 

                                         процесу, об’єкта або живої істоти  

I.Match the words in the text with their definitions: 

1. Tutorials                                                  A. A person who is hired.                                                                                 

2. To convey                                                B. An unexpected and dangerous

                                                                         happening which must

                                                                          be dealt with at once.

3. Emergency                                                   C. To make known.
                                                                                               4. Staple                                                            D.  Educational materials.
                           

5. Employee                                                      E. Used all the time, usual.

II. Identify whether the following sentences are true or false. Use the model:

1) Student A: Multimedia systems are widely used in business for training employees, making sales presentations, and other business presentations. – Student B: Yes, this is true.

2) S. A: Interactive training software is a built-in computer’s feature. – S. B: No, that is false. It is distributed on CD-ROM or may be shared over a network.

1. Owners of low-cost multimedia PCs marketed for home uses need authoring software.

2. Film clips and animations are turning up in tutorials and training materials.

3. Network servers are usually powerful microcomputers that coordinate telecommunications and resource sharing in small local area networks, and Internet and intranet Web sites. 

4. Most microcomputers are handheld computers.

5. High-performance multimedia authoring system includes only a high-resolution color graphics monitor and a high-performance microprocessor. 

III. Complete the following sentences using words and expressions given below:

1. Multimedia applications are used by instructors for classrooms ….

2. Training stations can be set up in corporate training … or right at employee’s workstations.

3. A popular type of electronic book is … electronic texts.

4. Audio is sound that has been digitized and stored in some form for ... .

5. Sound … and video capture …are circuit boards that contain … signal processors. 

boards   presentations   labs   replay   digital   reference   cards

IV. Answer the questions.                             

1. To what software does multimedia refer to? 

2. What do multimedia PCs are designed for? 

3. What is the fundamental component in many multimedia programs?

4. What are still graphic images? 

6. What does animation refer to?

7. What is audio? 

8. Do multimedia applications integrate video?

9. What are the basic hardware and software requirements of a multimedia computer system?

10. What is called multimedia-authoring system?

11. What can multimedia authoring system include?

V. Read and translate the text.

      The pedagogical strength of multimedia is that it uses the natural information-

processing abilities that we already possess as humans. The old saying that "a picture is worth a thousand words" often understates the case especially with regard to moving images, as our eyes are highly adapted by evolution to detecting and interpreting movement.

     For the student, one advantage of multimedia courseware over the text-based

variety is that the application looks better. If the courseware includes only a few

images at least it gives relief from screens of text and stimulates the eye, even if the

images have little pedagogical value. More often than not, the inclusion of non-

textual media into courseware adds pedagogical value to the application. In this respect, using the text only, even in a creative way, has obvious limitations as compared to the use of both text and pictures.

       Multimedia requires high-end computer systems. Sound, images, animation, and

especially video, constitute large amounts of data, which slow down, or may not

even fit in a low-end computer. Unlike simple text files created in word processing,

multimedia packages require good quality computers. A major disadvantage of

writing multimedia courseware is that it may not be accessible to a large section of its

intended users if they do not have access to multimedia-capable machines. For this

reason, courseware developers should think very carefully about the type of

multimedia elements that need to be incorporated into applications and include only

those that have significant value.

       Multimedia has other weaknesses too. While proponents of this new technology are very enthusiastic about its potential, they often leave the financial and technical

issues unattended. Development in multimedia are very high and the process

of developing effective multimedia takes time. 

        The critical question, then, is: How do we overcome some of the identified barriers and begin the process of multimedia implementation alongside the instructor,

textbook, and blackboard? 

        Let us look at some examples of what is called “innovative use”. Let us say a student wants to write a paper on computer architecture. Traditionally, the primary source for obtaining information would be the textbooks generally available in the library.

       With access to interactive multimedia, the student would collect various textual

materials about the computer architecture from sources on a CD-ROM. With a multimedia approach, the student could also access Web sites on the Internet to get more information. The student could then add film clips on this topic

and blend them into a report. Then by adding titles and credits, the student now has a new and original way of communicating his/her own individual perspective.

       Besides students use, teachers should find multimedia of great use in delivering their lessons. For example, a teacher of English language could use a multimedia CD to create a lecture on culture of English-speaking countries by using film clippings and audio tapes, also by incorporating other audio visual information with text to make the subject come alive. All this material are available now.

     Similarly, a university professor might use a multimedia CD to prepare, to update information, or to teach to enliven and add insight to his /her teaching, thereby improving the quality of the course. 

     The uses of multimedia need not be seen as a tool for classrooms only. In an industry dealing with hazardous materials, workers need to be trained. It could be risky to provide hands on training. In this case, simulated learning can take the place of actual hands on training by using all the features of interactive multimedia. Training can thus take place individually at the learner' space and on his/her own time. Medical procedures, first-aid training and instruction of paramedics or even surgeons are made both simple and interesting through the use of multimedia. The doctor or paramedic can run through a complete procedure on video disc and analyze all the possible outcomes and can evaluate the possibilities before treatment of the patient.

List the advantages and disadvantages of multimedia in education. 

Give the examples of multimedia software. 

Computer Software

          A computer is directed by a series of instructions called a computer program that tells the computer what to do. Computer programs are commonly referred to as software. Before they can be performed, the program instructions must be loaded from disk into the memory of the computer. Many instructions are used to direct a computer to perform a specific task. For example, some instructions allow data to be entered from a keyboard and stored in memory; some instructions allow data in memory to be used in calculations such as adding a series of numbers to obtain a total; some instructions compare two values stored in memory and direct the computer to perform alternative operations based on the results of the comparison; and some instructions direct the computer to print a report, display information on the screen, draw a color graph on a screen, or store data on a disk.

    Most computer programs are written by people with specialized training. These people, called computer programmers, write the instructions necessary to direct the computer to process data into information using a computer programming language. 

    Computer software is the key to productive use of computers. With the correct software, a computer can become a valuable tool. Software can be divided into two types – system software and application software. 

    System software consists of programs that are related to controlling the actual operations of the computer equipment. An important part of the system software is a set of programs called the operating system. The instructions in the operating system tell the computer how to perform functions such as load, store, and execute a program and transfer data among the system devices and memory. Many different operating systems are available for computers. An important part of the system software is the user interface.

Before any application software is run, the operating system must be loaded from the hard disk into the memory of the computer and started. The operating system tells the computer how to perform functions such as processing program functions and transferring data between input and output devices and memory. 

All software, including the operating system, is designed to communicate with you in a certain way. The way the software communicates with you is called the user interface. A user interface is the way you tell the software what to do and the way the computer displays information and processing options to you. One of the more common user interfaces is the graphical user interface (GUI). The graphical user interface, or GUI (pronounced gooey), combines text and graphics to make the software easier to use. Graphic user interfaces include several common features such as icons, windows, menus, and buttons.

Icons are small pictures that are used to represent processing options such as an application or program, or documents.

A window is a rectangular area of the screen that is used to present information. The term Windows, with a capital W, refers to Microsoft Windows, the most popular operating system and graphical user interface for personal computers.

    Application software consists of programs that tell a computer how to produce information. Application software resides permanently in storage, such as on a hard disk. You load a program into a memory when you need to use it. When you think of the different ways that people use computers in their careers or in their personal lives, you are thinking of examples of application software.

    Most computer users do not write their own programs. In some corporation, the information systems department develops custom software programs for unique company applications. Programs required for common business and personal applications can be purchased from software vendors or stores that sell computer products. Purchased programs often are referred to as application software packages, or simply software packages. Some of the more widely used personal computer software packages are word processing, electronic spreadsheet, presentation graphics, database, communications, and electronic mail software. 

Comments: 

operating system                      операційна система//системне ПЗ, що забезпечує 

                                                 середовище для виконання застосувань, надаючи 

                                                 їм за допомогою системних викликів (АРІ) 

                                                 доступ до пристроїв компютера

system software                       системне ПЗ, потрібне для розробки та виконання

                                                 програми, наприклад, ОС, компілятори,

                                                 налагоджувачі                             

application software                прикладне ПЗ – програми бухгалтерського 

                                                обліку, навчальні програми, комп’ютерні ігри та ін..

I. Match words in the text with their definitions.

1. To reside                                                   A. A seller of small articles that can 

                                                                            be carried about or pushed on a cart.                                                                                  

2. Option                                                       B. A variant, version, opportunity, or

                                                                             a choice.                                   

3. Vendor                                                      C. To belong to.

4. Software package                                      D. The act of finding out, esp. by using 

                                                                            numbers.

5. Calculation                                                E. A set of program media sold or offered 

                                                                           as a  unit.                                                                               

II. Identify whether the following statements are true or false. Use the model:

1) Student A: A computer is directed by a series of instructions called a computer program. – Student B: Yes, that is true.

2) Purchased programs often are referred to as system software packages. – S. B: No, that is false. These programs are referred to as application software packages.

1. Most computer users write their own programs. 

2. Application software consists of programs that tell a computer how to produce information.

3. A window is a small picture that is used to represent processing options.

4. One of the more common user interfaces is the graphical user interface, which makes the software easier to use.

5. Programs required for common business and personal applications can be easily written by any PC user.

6. An important part of the application software is a set of programs called the operating system.

III. Complete the following sentences using words and expressions given below.

1. A window is a rectangular … of the screen that is used to present information.

2. Purchased programs often are referred to as ...  software packages.

3. Some instructions allow data in memory to be used in calculations such as adding a series of numbers ... a total.    

4. The graphical user interface combines text and ...  to make the software easier to use.

5. Before computer programs can be ... , the program instructions must be loaded from disk into the memory of the computer.

6. Many different operating systems are … for computers. 

available   application   to obtain   performed   graphics   area 

IV. Read and the text. Define what parts of speech the words in bold type are. Translate them into Ukrainian.

We see an operating system as the programs that make the hardware useable. In brief, an operating system is the set of programs that controls a computer. Some examples of operating systems are UNIX, Mach, MS-DOS, MS-Windows, Windows/NT, Chicago, OS/2, MacOS, VMS, MVS, and VM. 

Controlling the computer involves software at several levels. We will differentiate kernel services, library services, and application-level services, all of which are part of the operating system. The core of the operating system is the kernel, a control program that functions in privileged state (an execution context that allows all hardware instructions to be executed), reacting to interrupts from external devices and to service requests and traps from processes. Generally, the kernel is a permanent resident of the computer. It creates and terminates processes and responds to their request for service.

Operating Systems are resource managers. The main resource is computer hardware in the form of processors, storage, input/output devices, communication devices, and data. 

Some of the operating system functions are: implementing the user interface, sharing hardware among users, allowing users to share data among themselves, preventing users from interfering with one another, scheduling resources among users, facilitating input/output, recovering from errors, accounting for resource usage, facilitating parallel operations, organizing data for secure and rapid access, and handling network communications.

V. Answer the questions.  

1. How is a computer directed by? 

2. How are computer programs commonly referred to?

3. What are the instructions used for?

4. Who writes the most computer programs? 

5. What is the key to productive use of computers?

6. Into what types can software be divided?

7. What does the system software consist of?

8. What is an important part of the system software?

9. What do the instructions in the operating system tell the computer to do?

10. What is an important part of the system software and what does it tell the computer?

11. How is the way the software communicates with you called?

12. What is one of the more common user interfaces and what does it include?

13. What does aapplication software consist of? 

14. Where can programs required for common business and personal applications are purchased and how are they referred to?

15. What are the more widely used personal computer software packages?

Read and translate the text.

Operating systems have evolved through a number of distinct phases or generations, which corresponds roughly to the decades.

The 1940's - First Generations

The earliest electronic digital computers had no operating systems. Machines of that time were so primitive that programs were often entered one bit at time on rows of mechanical switches (plug boards). Programming languages were unknown (not even assembly languages). Operating systems were unheard of.

The 1950's - Second Generation

By the early 1950's, the routine had improved somewhat with the introduction of punch cards. The General Motors Research Laboratories implemented the first operating systems in early 1950's for their IBM 701. The system of the 50's generally ran one job at a time. These were called single-stream batch processing systems because programs and data were submitted in groups or batches.

The 1960's - Third Generation

The systems of the 1960's were also batch processing systems, but they were able to take better advantage of the computer's resources by running several jobs at once. So operating systems designers developed the concept of multiprogramming in which several jobs are in main memory at once; a processor is switched from job to job as needed to keep several jobs advancing while keeping the peripheral devices in use.

For example, on the system with no multiprogramming, when the current job paused to wait for other I/O operation to complete, the CPU simply sat idle until the I/O finished. The solution for this problem that evolved was to partition memory into several pieces, with a different job in each partition. While one job was waiting for I/O to complete, another job could be using the CPU.

Another major feature in third-generation operating system was the technique called spooling (simultaneous peripheral operations on line). In spooling, a high-speed device like a disk interposed between a running program and a low-speed device involved with the program in input/output. Instead of writing directly to a printer, for example, outputs are written to the disk. Programs can run to completion faster, and other programs can be initiated sooner when the printer becomes available, the outputs may be printed.

Another feature present in this generation was time-sharing technique, a variant of multiprogramming technique, in which each user has an on-line (i.e., directly connected) terminal. Because the user is present and interacting with the computer, the computer system must respond quickly to user requests, otherwise user productivity could suffer. Timesharing systems were developed to multiprogram large number of simultaneous interactive users.

 

Text Comprehension. Continue the following sentences. Work in the groups of two students. Student A begins and student B continues.

The earliest electronic digital computers had …

By the early 1950's, the routine had improved somewhat with the introduction of …

The systems of the 50’s were called single-stream batch processing systems because …

The systems of the 1960's were able to take better advantage of the computer's resources by … 

Operating systems designers developed the concept of multiprogramming in which …

Another major feature in third-generation operating system was the technique called …

Another feature present in this generation was …

Time-sharing technique is a variant of …
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A

abuse n                                             неправильна експлуатація;                                                                     

                                                         неправильне поводження  

accept v                                            приймати, брати

accessories n                                          приналежності

accomplish v                                          здійснювати, виконувати; завершувати

acquire v                                                 набувати, здобувати; досягати; опановувати

adapt v                                              адаптувати, пристосовувати

adjacent a                                        суміжний

adult n                                                      доросла, повнолітня людина

advantageous a                                сприятливий, вигідний, корисний

align v                                              вирівнюватись; випрямляти

allied disciplines n                               суміжні дисципліни

allow v                                                     дозволяти, давати згоду; робити можливим

alter v                                               змінювати(ся)                                     

alternate a                                        альтернативний

ambiguous a                                          двозначний; сумнівний; проблематичний

anticipate v                                      передбачати; використати

apparently adv                                      явно, очевидно

appealing a                                            зворушливий; привабливий

application n                                   застосування, використання;

                                                        прикладана програма                                                                     

approximately adv                                приблизно, наближено

arrangement n                                  розташування  

array n                                             масив; сукупність, набір

attach (to) V                                      підключати; прикріплювати, 

                                                         додавати,  приєднувати

attachment n                                     приєднання; пристосування                                                

attribute v                                         приписувати; відносити  

average a                                         середній; звичайний, нормальний  

B

bend v                                              згинати(ся)

binary a                                           двійковий

break n                                             розрив

bulky a                                            великий; громіздкий  

C

calculation n                                          обчислення, підрахунок

cancel V                                           зупинити (виконання команди),

                                                        скасувати

capacity n                                        ємність, об’єм

cause v                                                    бути причиною, заподіювати, викликати   

cell n                                                клітинка; ділянка; сегмент

claim v                                                     вимагати; претендувати; стверджувати

clarity n                                                   чистота, прозорість; ясність

combustion engine n                       двигун внутрішнього згоряння

compare v                                        порівнювати

comparison n                                   порівняння

compatible a                                    сумісний

complete v                                       закінчувати, завершувати

сompression n                                 ущільнення, стиснення 

concern (with) v                              стосуватися; займатися, цікавитися

consumption n                                 споживання; витрата         

convenience n                                 зручність; вигода

conversational a                              розмовний         

convert v                                                 перетворювати, конвертувати

convey v                                                 передавати

cool v                                               охолоджувати(ся)

cope (with) v                                   справитися, упоратися

crash n                                             аварійна відмова, збій

cumbersome a                                 громіздкий, обтяжливий                

 cushion n                                        подушка

 custom software                             замовлене програмне забезпечення  

D

defence n                                                 оборона, захист

delete v                                                    видаляти, знищувати, стирати

density n                                          щільність; інтенсивність

deserve v                                                заслуговувати  

desirable a                                              бажаний; відповідний, придатний

destined (for) a                                призначений

device n                                           пристрій, прилад

dinosaur n                                        динозавр

disability n                                      нездатність; непрацездатність

discrete a                                         переривчастий, роздільний    

domain name n                                     доменне ім’я

dot n                                                        крапка

download (to) v                               завантажувати, пересилати

drawback n                                      перешкода; недолік

drug n                                              ліки, медикаменти

E

electronic spreadsheet n                     електронна таблиця

eliminate V                                      усувати; знищувати

embodiment n                                 втілення; об’єднання; формування

emerge v                                          з’являтися, виникати

emergency transfer n                      аварійне передавання  

enable v                                           уможливлювати, дозволяти

encode v                                                 кодувати, шифрувати, зашифровувати

encourage v                                            заохочувати, підтримувати

entertainment n                                    розваги

entity n                                                   суть, істота; економічний суб’єкт

environment n                                 оточення, навколишнє середовище

escalate v                                               посилюватися

estimate v                                               оцінювати  

exact a                                                    точний; акуратний, вірний

execute v                                         виконувати

exhibit v                                                  показувати; виставляти  

expand v                                          розширювати

expansion slot n                              гніздо (слот, рознім) розширення   

expenditure n                                        витрата, видаток

experience n                                          досвід; враження, переживання

expose V                                          виставляти

extensively adv                                широко  

external a                                        зовнішній  

extract v                                                  витягати; добувати

extractable a                                    з’ємний

eventually adv                                       зрештою, нарешті; згодом

F

facilities n                                        можливості, засоби, обладнання

feasible a                                         здійснимий; можливий

fetch v                                              вибирати, витягати

floating head n                                 рухома (плаваюча) голівка

font n                                               шрифт                      

forceful a                                         сильний; дієвий

G

gauge v                                                    вимірювати, перевіряти; оцінювати

generate v                                        породжувати, генерувати 

generation n                                    покоління

generic a                                         загальний, узагальнений

glove n                                                    рукавичка

go out v                                           кінчатися

grid n                                               сітка

H

hail v                                                вітати

hazardous a                                           ризикований, небезпечний

hence adv                                         звідси; з цих пір

hesitate v                                         коливатись; вагатись

host a                                              головний, основний

I

impact (on) v                                    впливати                                    

improvement n                                поліпшення, удосконалення               

impurity n                                        домішка                                                                

induce v                                                  вводити; представляти  

inference n                                      (логічне) виведення                                            

initial a                                                    початковий; первинний

ink n                                                чорнило

insertable a                                      вставний

install v                                            інсталювати

instantaneous a                                     миттєвий, негайний; одночасний

intelligence n                                         інтелект

internal a                                         внутрішній

intricacy n                                       заплутаність, складність  

issuing n                                          редагування

J

jumpsuit n                                  тренувальний костюм

L

launch v                                           запускати (комп’ютерну програму)

latticelike a                                      решітчастий

layout n                                           схема розміщення; верстання                                                                 

limitation n                                     обмеження

link to v                                           зв’язувати

liquid n                                            рідина

list                                                   список; to-do ~ список запланованих заходів

lubricant n                                       мастильний матеріал, мастило

lull n                                                тимчасове затишшя, перерва

M

mailbox n                                                поштова скринька

manual a                                          ручний, неавтоматичний

manual n                                          опис

map v                                               перетворювати

         medium n                                                засіб, спосіб

meet one’s needs v                             задовольняти потреби

mounting n                                      монтаж, установлення, збирання

mumble v                                             бурмотіти

N

navigate v                                               пересуватися по об’єктах Мережі

network n                                               мережа

O

observe v                                               спостерігати; стежити; додержуватись

obtain v                                                   отримувати, діставати; досягати

occur v                                                    траплятися, відбуватися

original a                                                первинний; оригінальний; самобутній

overlap v                                                 перекривати; частково співпадати, збігатися

overlay n                                         накриття

overwhelming a                              незліченний; переважний

P

particular a                                             специфічний, особливий; докладний 

patent n                                            патент

pervasiveness n                                проникнення, розповсюдження

platter n                                           тарілка

pointer n                                          вказівник

precise a                                          точний

predetermine v                                 зумовлювати, вирішувати наперед

pressure n                                        тиск    

previously adv                                 заздалегідь, раніше

prior a                                                     колишній, попередній; вагомий

property n                                        властивість; якість                                                      

protein n                                          протеїн, білок

pump n                                            насос, помпа

punched card n                                   перфокарта

pursuit                                            переслідування; погоня; гонитва; in ~of  у 

                                                      пошуках; у погоні за, переслідуючи

Q

quantity n                                         кількість

query language                                мова запитів

R

rack n                                               стояк

random a                                          довільний, випадковий

rare a                                                рідкісний, незвичайний

rate n                                                рейтинг, оцінка

raw a                                                необроблений

recognition n                                    розпізнавання

rectangular a                                    прямокутний

refer (to) v                                        відноситись

refine v                                                    очищати; удосконалювати

relate (to) v                                      відноситися

remote a                                                 дистанційний, віддалений

removable a                                     змінний (диск)

renderer n                                               той, хто оплачує; покупець, замовник

resemble v                                              походити, мати схожість

requirement n                                  вимога; необхідна умова                                         

reside v                                                  перебувати, знаходитися

resolution n                                            дозвіл, роздільна здатність

respond (with) v                                           відповідати; реагувати

retrieve v                                    знайти; відновлювати; знайти

revenue n                                              річний дохід

rigid a                                              жорсткий, негнучкий  

S

save v                                               зберігати, записувати

scheme n                                          схема

securities market n                              ринок цінних паперів

sequence n                                             послідовність; порядок (проходження)

severely adv                                     строго; жорстоко; сильно

shaft                                                 вал, вісь, шпиндель  

sheet n                                                     лист, листок, друкований аркуш

ship (тут) v                                       перевозити, відправляти

shrink v                                            скорочуватись

simulate v                                               моделювати, імітувати

skill n                                                      майстерність, уміння

slice (into) v                                     поділяти на

slur v                                                        зливати; ковтати

snugly adv                                        зручно

software n                                        програмне забезпечення 

solid-state a                                     твердотільний

sophisticated a                                 ускладнений, витончений;  

                                                        складний

specification                                    характеристика

specify v                                                 специфікувати; точно визначати 

spin v                                                       крутити, вертіти

(in) spite of                                      незважаючи на                                                

spot n                                               пляма  

steadily adv                                            постійно; твердо; вірно

steam engine n                                паровий двигун

statement n                                            твердження; формулювання; висловлення

stationary a                                     нерухомий, стаціонарний                   

stylus n                                            (безчорнильне пишуче) перо

subject to a                                      схильний до                   

subroutine n                                     підпрограма

suffuse v                                                 покривати

suspended a                                     відкладений (тимчасово)

swappable (від. swap, swap v)         змінювати

switch n                                           комутатор, перемикач; 

 T                  

temporarily adv                                тимчасово        

terminate v                                       завершувати, зупиняти, припиняти

time-sharing n                                  режим поділу часу

therein adv                                       тут, там, у цьому, у тьму; у цьому  

                                                        відношенні                                                                     

thereto adv                                       до того, до цього; до того ж

thickness n                                             товщина, щільність

tract n                                              слід; доріжка; трек   

transaction n                                          трансакція

transducer n                                     перетворювач

trash v                                                     очищати від сміття  

transparent a                                   прозорий

tube n                                              електронна лампа          

tutorial n                                                 курс навчання

U

unique a                                                  неповторний; унікальний

user interface n                                     інтерфейс користувача

utilize v                                            використовувати

V                                                                                 

valuable a                                       дорогий; цінний, корисний

valve n                                            клапан, вентиль

vendor n                                                 продавець

versatile a                                               гнучкий

vividly adv                                             яскраво; живо; ясно

volatility n                                       енергозалежність

W

wafer n                                            (кремнієва) пластина

width n                                             ширина; смуга

wire n                                                       дріт, провід

withstand v                                      протистояти, витримати; опиратися
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