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Chapter 4: The Components of the System Unit

OBJECTIVES:

After completing this chapter, you will be able to:

1. Differentiate among various styles of system units

2. Describe the components of a processor and bow they complete a machine cycle

3. Define a bit and describe how a series of bits represents data

4. Differentiate among the various types of memory

5. Describe the types of expansion slots and adapter cards

6. Explain the differences among a serial port, a parallel port, a USB port, and other ports

7. Describe how buses contribute to a computer’s processing speed

8. Identify components in mobile computers and mobile devices

9. Understand how to clean a system unit
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THE SYSTEM UNIT

Whether you are a home user or a business user, you most likely will make the decision to purchase a new computer or upgrade an existing computer within the next several years. Thus, you should understand the purpose of each component in a computer. As Chapter 1 discussed, a computer includes devices used for input, processing, output, storage, and communications. Many of these components are part of the system unit.

The system unit is a case that contains electronic components of the computer used to process data. System units are available in a variety of shapes and sizes. The case of the system unit is made of metal or plastic and protects the internal electronic components from damage. All computers have a system unit (Figure 4-1).

On desktop personal computers, the electronic components and most storage devices are part of the system unit. Other devices, such as the keyboard, mouse, microphone, monitor, printer, scanner, PC video camera, and speakers, normally occupy space outside the system unit. On notebook computers, the keyboard and pointing device often occupy the area on the top of the system unit, and the display attaches to the system unit by hinges. The location of the system unit

FIGURE 4.1 All sizes of computers have a system unit.
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on a Tablet PC varies, depending on the design of the Tablet PC. Some models position the system unit below the keyboard, while others build the system unit behind the display. The sys tem unit on a PDA and smart phone usually consumes the entire device. On these mobile devices, the display often is built into the system unit.

At some point, you might have to open the system unit on a desktop personal computer to replace or install a new electronic component. For this reason, you should be familiar with the electronic components of a system unit. Figure 4-2 identifies some of these components, which include the processor, memory, adapter cards, ports, drive bays, and the power supply.

The processor interprets and carries out the basic instructions that operate a computer. Memory typically holds data waiting to be processed and instructions waiting to be executed. The electronic components and circuitry of the system unit, such as the processor and memory, usually are part of or are connected to a circuit board called the motherboard. Many motherboards also integrate modem and networking capabilities.

Adapter cards are circuit boards that provide connections and functions not built into the motherboard. Two adapter cards found in some desktop personal computers today are a sound card and a video card.

FIGURE 4-2 The system unit on a typical personal computer consists of numerous electronic components, some of which are shown in this figure. The sound card and video card are two types of adapter cards.
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Devices outside the system unit often attach to ports on the system unit by a connector on a cable. These devices may include a keyboard, mouse, microphone, monitor, printer, scanner, card reader/writer, digital camera, PC video camera, and speakers. A drive bay holds one or more disk drives. The power supply allows electricity to travel through a power cord from a wall outlet into a computer.

The Motherboard

The motherboard, sometimes called a system board, is the main circuit board of the system unit. Many electronic components attach to the motherboard; others are built into it. Figure 4-3 shows a photograph of a current desktop personal computer motherboard and identifies some components that attach to it, including adapter cards, a processor chip, and a memory module. Memory chips are installed on memory cards (modules) that fit in a slot on the motherboard.

A computer chip is a small piece of semiconducting material, usually silicon, on which integrated circuits are etched. An integrated circuit contains many microscopic pathways capable of carrying electrical current. Each integrated circuit can contain millions of elements such as resistors, capacitors, and transistors.

FIGURE 4-3 Many electronic components attach to the motherboard in a desktop personal computer, including a processor chip, memory module, and adapter cards.

For more information, visit scsite.com/dcf2e/ ch4/weblink and then click Motherboards.
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PROCESSOR

The processor, also called the central processing unit (CPU), interprets and carries out the basic instructions that operate a computer. The processor significantly impacts overall computing power and manages most of a computer’s operations. On a personal computer, all functions of the processor usually are on a single chip. Some computer and chip manufacturers use the term microprocessor to refer to a personal computer processor chip.

Processors contain a control unit and an arithmetic logic unit (ALU). These two components work together to perform processing operations. Figure 4-4 illustrates how other devices that are connected to the computer communicate with the processor to carry out a task.

FIGURE 4.4 Most devices connected to the computer communicate with the processor to carry out a task. When a user starts a program, for example, its instructions transfer from a storage device to memory. Data needed by programs enters memory from either an input device or a storage device. The control unit interprets and executes instructions in memory, and the ALU performs calculations on the data in memory. Resulting information is stored in memory, from which it can be sent to an output device or a storage device for future access, as needed.

The Control Unit

The control unit is the component of the processor that directs and coordinates most of the operations in the computer. The control unit has a role much like a traffic cop: it interprets each instruction issued by a program and then initiates the appropriate action to carry out the instruction.

The Arithmetic Logic Unit

The arithmetic logic unit (ALU), another component of the processor, performs arithmetic, comparison, and other operations. Arithmetic operations include basic calculations such as addition, subtraction, multiplication, and division. Comparison operations involve comparing one data item with another to determine whether the first item is greater than, equal to, or less than the other item. Depending on the result of the comparison, different actions may occur.
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Machine Cycle

For every instruction, a processor repeats a set of four basic operations, which comprise a machine cycle (Figure 4-5): (1) fetching, (2) decoding, (3) executing, and, if necessary, (4) storing. Fetching is the process of obtaining a program instruction or data item from memory. The term decoding refers to the process of translating the instruction into signals the computer can execute. Executing is the process of carrying out the commands. Storing, in this context, means writing the result to memory (not to a storage medium).

FIGURE 4-5 THE STEPS IN A MACHINE CYCLE

A student enters a math problem in to the memory of the computer

Step 1: The control unit fetches the math problem’s instructions and data from memory.

Step 2: The control unit decodes the math problem’s instructions and sends the instructions and data to the ALU.

Step 3: The ALU performs calculations on the data.

Step 4: The results of the math problems are stored in the memory.

The results in memory appear on the screen of the monitor

The System Clock

The processor relies on a small quartz crystal circuit called the system clock to control the timing of all computer operations. Just as your heart beats at a regular rate to keep your body functioning, the system clock generates regular electronic pulses, or ticks, that set the operating pace of components of the system unit.

The pace of the system clock, called the clock speed, is measured by the number of ticks per second. Current personal computer processors have clock speeds in the gigahertz range. Giga is a prefix that stands for billion, and a hertz is one cycle per second. Thus, one gigahertz (GHz) equals one billion ticks of the system clock per second. A computer that operates at 3.2 GHz has 3.2 billion (giga) clock cycles in one second (hertz). The system clock is one of the major factors that influence a computer’s speed. The faster the clock speed, the more instructions the processor can execute per second. Read Looking Ahead 4-1 for a look at the next generation of processing speeds.

For more information, visit scsite.com/ dcf2e/ch4/weblink and then click Clock Speed.
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LOOKING AHEAD 4-1

US Plans World’s Fastest Computer

Nine of the world’s ten fastest computers are located in the United States. The fastest computer is located in Japan, according to the Top500 Project, a group that monitors supercomputers throughout the world.

The U.S. Department of Energy is planning to have the United States regain the record as having the world’s fastest civilian computer. It is helping to fund a new supercomputer at a research laboratory in Oak Ridge, Tennessee, with $50 million in federal grants and assistance from Cray Corp., IBM Corp., and Silicon Graphics Inc.

Oak Ridge scientists predict the new computer will be able to perform 50 trillion calculations per second. The Japanese computer sustains 36 trillion calculations per second. For more information, visit scsite.com/dcf2e/ ch4/looking and then click Fastest Computer.

Comparison of Personal Computer Processors

The leading processor chip manufacturers for personal computers are Intel, AMD (Advanced Micro Devices), IBM, Motorola, and Transmeta. These manufacturers often identify their processor chips by a model name or model number.

With its earlier processors, Intel used a model number to identify the various chips. After learning that processor model numbers could not be trademarked and protected from use by competitors, Intel began identifying its processors with names — thus emerged the series of processors known as the Pentium. Most high-performance PCs use some type of Pentium processor. Many notebook computers and Tablet PCs use a Pentium M processor. Less expensive, basic PCs use a brand of Intel processor called the Celeron. Two more brands, called the Xeon and Itanium processors, are ideal for workstations and low-end servers.

AMD is the leading manufacturer of Intel-compatible processors, which have an internal design similar to Intel processors, perform the same functions, and can be as powerful, but often are less expensive. Transmeta, also a manufacturer of Intel-compatible processors, specializes in processors for mobile computers and devices. Intel and Intel-compatible processors are used in PCs.

Apple computers use an IBM processor or a Motorola processor, which has a design different from the Intel-style processor. The PowerPC processor has a new architecture that increased the speed of the latest Apple computers.

In the past, chip manufacturers listed a processor’s clock speed in marketing literature and advertisements. Today, however, clock speed is only one factor that impacts processing speed. To help consumers evaluate various processors, manufacturers such as Intel and AMD now use a numbering scheme that more accurately reflects the processing speed of their chips.

Buying a Personal Computer

If you are ready to buy a new computer, the processor you select should depend on how you plan to use the computer. If you purchase an IBM-compatible PC, you will choose an Intel processor or an Intel-compatible processor. Apple Macintosh and Power Macintosh computers have a Motorola or IBM processor. Current Apple processors include the PowerPC G4 and PowerPC G5.

Your intended use also will determine the clock speed you need. A home user surfing the Web, for example, may need only a 2 GHz processor, while an artist working with graphics or applications requiring multimedia capabilities such as full-motion video, may require at least a 3 GHz processor.

For detailed computer purchasing guidelines, read the Buyer’s Guide feature that follows Chapter 7. Read At Issue 4-1 for a related discussion.
_____

At Issue 4-1: Computer Waste and the Environment: Whose Problem Is It?

Experts estimate that about 1 billion computers will be discarded by 2010. As technology advances and prices fall, many people think of computers as disposable items. But, disposing of old system units, monitors, and other computer components is a major problem. Computers contain several toxic elements, including lead, mercury, and barium. Computers thrown into landfills or burned in incinerators can pollute the ground and the air. One solution is to recycle old computers. Computers for Schools refurbishes donated computers and makes them available to schools and students at very low prices, and donors earn tax breaks. Some lawmakers prefer a more aggressive approach, such as setting up a recycling program that would be paid for by adding a $10 fee to a computer’s purchase price, or forcing computer makers to be responsible for collecting and recycling their products. Manufacturers already have taken steps. Several have reduced the amount of toxic material in their products, and some have set up their own recycling programs, for which users pay a fee. One manufacturer admits, however, that only seven percent of the computers it has sold have been recycled. What can be done to ensure that computers are disposed of safely? Should government, manufacturers, or users be responsible for safe disposal? Why? How can computer users be motivated to recycle obsolete equipment?
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Test your knowledge of pages 134 through 139 in Quiz Yourself 4-1.
Instructions: Find the true statement below. Then, rewrite the remaining false statements so they are true.

1. A computer chip is a small piece of semiconducting material, usually silicon, on which integrated circuits are etched.

2. Four basic operations in a machine cycle are: (1) comparing, (2) decoding, (3) executing, and, if necessary, (4) pipelining.

3. Processors contain a motherboard and an arithmetic logic unit (ALU).

4. The central processing unit, sometimes called a system board, is the main circuit board of the system unit.

5. The leading processor chip manufacturers for personal computers are Microsoft, AMD, IBM, Motorola, and Transmeta.

6. The system unit is a case that contains mechanical components of the computer used to process data. Quiz Yourself Online: To further check your knowledge of system unit styles, processor components, and machine cycles, visit scsite.com/dcf2e/ch4/quiz and then click Objectives 1 — 2.
FIGURE 4-6 A computer circuit represents the 0 or the 1 electronically by the presence or absence of an electronic charge.

FIGURE 4-7 Eight bits grouped together as a unit are called a byte. A byte represents a single character in the computer.

DATA REPRESENTATION

To understand fully the way a computer processes data, you should know how a computer represents data. Most computers are digital. They recognize only two discrete states: on and off. The two digits, 0 and 1, easily can represent these two states (Figure 4-6). The digit 0 represents the electronic state of off (absence of an electronic charge). The digit 1 represents the electronic state of on (presence of an electronic charge).

The computer uses a binary system because it recognizes only two states. The binary system is a number system that has just two unique digits, 0 and 1, called bits. A bit (short for binary digit) is the smallest unit of data the computer can process. By itself, a bit is not very informative. When 8 bits are grouped together as a unit, they form a byte. A byte provides enough different combinations of Os and is to represent 256 individual characters. These characters include numbers, uppercase and lowercase letters of the alphabet, punctuation marks, and others, such as the letters of the Greek alphabet.

The combinations of Os and is that represent characters are defined by patterns called a coding scheme. In one coding scheme, the number 4 is represented as 00110100, the number 6 as 00110110, and the capital letter F as 01000101 (Figure 4-7). Two popular coding schemes are ASCII and EBCDIC (Figure 4-8). The American Standard Code for Information Interchange (ASCII pronounced ASK-ee) scheme is the most widely used coding sys tem to represent data. Most personal computers and midrange servers use the ASCII coding scheme. The Extended Binary Coded Decimal Interchange Code (EBCDIC pronounced EB-see-dik) scheme is used primarily on mainframe computers and high-end servers.
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Coding schemes such as ASCII make it possible for humans to interact with a digital computer that processes only bits. When you press a key on a keyboard, a chip in the keyboard converts the key’s electronic signal into a scan code that is sent to the system unit. Then, the system unit converts the scan code into a binary form the com puter can process and is stored in memory. Every character is converted to its corresponding byte. The computer then processes the data as bytes, which actually is a series of on/off electrical states. When processing is finished, soft ware converts the byte into a human-recognizable number, letter of the alphabet, or special character that is displayed on a screen or is printed (Figure 4-9). All of these conversions take place so quickly that you do not realize they are occurring.

Standards, such as those defined by ASCII and EBCDIC, also make it possible for components in computers to communicate successfully with each other.

FIGURE 4-8 Two popular coding schemes are ASCII and EBCDIC.

FIGURE 4-9 HOW A LETTER IS CONVERTED TO BINARY FORM AND BACK

Step 1: [Illegible].

Step 2: The scan code for the capital letter T is sent to the system unit.

Step 3: The system unit converts the scan code for the capital letter T to its ASCII binary code (01010100) and stores it in memory for processing.

Step 4: After processing, the binary code for the capital letter T is converted to an image and displayed on the output device. 

Page 142

MEMORY

Memory consists of electronic components that store instructions waiting to be executed by the processor, data needed by those instructions, and the results of processed data (information). Memory usually consists of one or more chips on the motherboard or some other circuit board in the computer.

Memory stores three basic categories of items: (1) the operating system and other system soft ware that control or maintain the computer and its devices; (2) application programs that carry out a specific task such as word processing; and (3) the data being processed by the application programs and resulting information. This role of memory to store both data and programs is known as the stored program concept.

Bytes and Addressable Memory

A byte (character) is the basic storage unit in memory. When application program instructions and data are transferred to memory from storage devices, the instructions and data exist as bytes. Each byte resides temporarily in a location in mem ory that has an address. An address simply is a unique number that identifies the location of the byte in memory. The illustration in Figure 4-10 shows how seats in a concert hail are similar to addresses in memory: (1) a seat, which is identified by a unique seat number, holds one person at a time, and a location in memory, which is identified by a unique address, holds a single byte; and (2) both a seat, identified by a seat number, and a byte, identified by an address, can be empty. To access data or instructions in memory, the computer references the addresses that contain bytes of data.

FIGURE 4-10 Seats in a concert hail are similar to addresses in memory: a seat holds one person at a time, and a location in memory holds a single byte; and both a seat and a byte can be empty.

Memory Sizes

Manufacturers state the size of memory chips and storage devices in terms of the number of bytes the chip or device has available for storage (Figure 4-11). Recall that storage devices hold data, instructions, and information for future use, while most memory holds these items temporarily. A kilobyte (KB or K) is equal to exactly 1,024 bytes. To simplify memory and storage definitions, computer users often round a kilobyte down to 1,000 bytes. For example, if a memory chip can store 100 KB, it can hold approximately 100,000 bytes (characters). A megabyte (MB) is equal to approximately 1 million bytes. A gigabyte (GB) equals approximately 1 billion bytes. A terabyte (TB) is equal to approximately 1 trillion bytes.

Types of Memory

The system unit contains two types of memory: volatile and nonvolatile. When the computer’s power is turned off, volatile memory loses its contents. Nonvolatile memory, by contrast, does not lose its contents when power is removed from the computer. Thus, volatile memory is temporary and nonvolatile memory is permanent. RAM is the most common type of volatile memory. Examples of nonvolatile memory include ROM, flash memory, and CMOS. The following sections discuss these types of memory.

FIGURE 4-1 1 Terms commonly used to define memory and storage sizes.
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RAM

Users typically are referring to RAM when discussing computer memory. RAM (random access memory), also called main memory, consists of memory chips that can be read from and written to by the processor and other devices. When you turn on power to a computer, certain operating system files (such as the files that determine how the Windows XP desktop appears) load into RAM from a storage device such as a hard disk. These files remain in RAM as long as the computer has continuous power. As additional programs and data are requested, they also load into RAM from storage.

The processor interprets and executes a program’s instructions while the program is in RAM. During this time, the contents of RAM may change (Figure 4-12). RAM can hold multiple programs simultaneously, provided the computer has enough RAM to accommodate all the programs.

Most RAM is volatile, which means it loses its contents when the power is removed from the computer. For this reason, you must save any items you may need in the future. Saving is the process of copying items from RAM to a storage device such as a hard disk.

FIGURE 4-12 HOW PROGRAM INSTRUCTIONS TRANSFER IN AND OUT OF RAM

Step 1: When you start the computer, certain operating system files are loaded into RAM from the hard disk. The operating system displays the user interface on the screen.

Step 2: When you start a Web browser, the program’s instructions are loaded into RAM from the hard disk. The Web browser and certain operating system instructions are in RAM. The Web browser window is displayed on the screen.

Step 3: When you start a word processing program, the program’s instructions are loaded into RAM from the hard disk. The word processing program, along with the Web browser and certain operating system instructions, are in RAM. The word processing program window is displayed on the screen.

Step 4: When you quit a program, such as the Web browser, its program instructions are removed from RAM. The Web browser no longer is displayed on the screen.
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Three basic types of RAM chips exist: dynamic RAM, static RAM, and magnetoresistive RAM.

• Dynamic RAM (DRAM pronounced DEE-ram) chips must be re-energized constantly or they lose their contents.

• Static RAM (SRAM pronounced ESS-ram) chips are faster and more reliable than any variation of DRAM chips. These chips do not have to be re-energized as often as DRAM chips, thus, the term static.

• A newer type of RAM, called magnetoresistive RAM (MRAM pronounced EM-ram), stores data using magnetic charges instead of electrical charges. Manufacturers claim that MRAM has greater storage capacity consumes less power, and has faster access times than electronic RAM.

RAM chips usually reside on a memory module, which is a small circuit board. Memory slots on the motherboard hold memory modules (Figure 4-13).

RAM CONFIGURATIONS 

The amount of RAM necessary in a computer often depends on the types of software you plan to use. A computer executes programs that are in RAM. The more RAM a computer has, the faster the computer will respond.

A software package typically indicates the minimum amount of RAM it requires. If you want the application to perform optimally, usually you need more than the minimum specifications on the software package.

Generally, home users running Windows XP and using basic application software such as word processing should have at least 256 MB of RAM. Most business users who work with accounting, financial, or spreadsheet programs, voice recognition, and programs requiring multimedia capabilities should have a minimum of 512 MB of RAM. Users creating professional Web sites or using graphics-intensive applications will want at least 2 GB of RAM. The amount of RAM in computers purchased today ranges from 256 MB to 16 GB. Read At Issue 4-2 for a related discussion.

At Issue 4-2: Do Lower Computer Prices Mean Less Value?

Today, you can buy a personal computer for less than $1,000 that can do more than one sold at nearly twice its cost three years ago. Some manufacturers even are offering basic computers for less than $500 Part of the plunge in prices is lower cost components but another factor is a growing demand for cheaper machines One computer maker estimates that it sells almost 3 500 sub $500 computers a month Many of the new buyers are from families earning less than $40 000 far below the $50 000 average that once characterized typical computer buyers These consumers are looking for inexpensive computers that are adequate for the most popular tasks such as word process ing spreadsheets and Internet access They feel that spending higher prices for faster processors more memory 3 D graphics cards higher-quality sound cards, more hard disk space, and other extras is an unnecessary, frivolous expense. As one industry analyst asks, “Why buy a Porsche when you are going to drive only 55 miles per hour?” How might a greater availability of lower costing personal computers change the way people, schools, and businesses buy and use them? With respect to computers, does a higher price always mean greater usefulness? Why or why not? Who might be satisfied with less than the latest and greatest computer technology? Why?

Cache

Most of today’s computers improve processing times with cache (pronounced cash). Two types of cache are memory cache and disk cache. This chapter discusses memory cache.

Memory cache helps speed the processes of the computer because it stores frequently used instructions and data. Most personal computers today have two types of memory cache: Li cache and L2 cache.

For more information, visit scsite.com/ dcf2e/ch4/weblink and then click RAM.

FIGURE 4-13 This photo shows a memory module being inserted in a motherboard.

For more information, visit scsite.com/dcf2e/ ch4/weblink and then click Cache.
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• L1 cache is built directly in the processor chip. Li cache usually has a very small capacity, ranging from 8 KB to 128 KB.

• L2 cache is slightly slower than Li cache but has a much larger capacity ranging from 64 KB to i6 MB. Current processors include advanced transfer cache, a type of L2 cache built directly on the processor chip. Processors that use advanced transfer cache perform at much faster rates than those that do not use it. Personal computers today typically have from 512 KB to 2 MB of advanced transfer cache.

Cache speeds up processing time because it stores frequently used instructions and data. When the processor needs an instruction or data, it searches memory in this order: Li cache, then L2 cache, then RAM — with a greater delay in processing for each level of memory it must search. If the instruction or data is not found in memory, then it must search a slower speed storage medium such as a hard disk, CD, or DVD.

ROM

Read-only memory (ROM pronounced rahm) refers to memory chips storing permanent data and instructions. The data on most ROM chips cannot be modified — hence, the name read-only. ROM is nonvolatile, which means its contents are not lost when power is removed from the computer. Manufacturers of ROM chips often record data, instructions, or information on the chips when they manufacture the chips. These ROM chips, called firmware, contain permanently written data, instructions, or information.

Flash Memory

Flash memory is a type of nonvolatile memory that can be erased electronically and rewritten. Most computers use flash memory to hold their startup instructions because it allows the computer easily to update its contents. For example, when the computer changes from standard time to daylight savings time, the contents of a flash memory chip (and the real-time clock chip) change to reflect the new time.

Flash memory chips also store data and programs on many mobile computers and devices, such as PDAs, smart phones, printers, digital cameras, automotive devices, music players, digital voice recorders, and pagers. Some MP3 players store music on flash memory chips (Figure 4-14). Others store music on tiny hard disks or flash memory cards. A later section in this chapter discusses flash memory cards, which contain flash memory on a removable device instead of a chip.

For more information, visit scsite.com/ dcf2e/ch4/weblink and then click Flash Memory.

FAQ 4-1: Can I add more RAM to my computer?

Check your computer documentation to see how much RAM you can add. RAM modules are relatively inexpensive and usually include easy-to-follow installation instructions. Be sure to purchase RAM compatible with your brand and model of computer. For more information, visit scsite.com/dcf2e/ch4/faq and then click Upgrading RAM.

FAQ 4-2: How much music can I store on an MP3 player?

MP3 players that store music on flash memory chips can hold up to 8 or 9 hours of music, which is about 120 songs in the WMA format or 60 songs in the MP3 format. MP3 players with tiny hard disks have a much greater storage capacity — from 1,000 to 10,000 songs. For more information, visit scsite.com/dcf2e/ch4/faq and then click MP3 Players.

FIGURE 4-14 HOW AN MP3 MUSIC PLAYER MIGHT STORE MUSIC ON FLASH

MEMORY

Step 1: Purchase and download MP3 music tracks from a Web Site. With one end of a special cable connected to the system unit, connect the other end to the USB port in the MP3 player. 

Step 2: Instruct the computer to copy the MP3 music tracks to a flash memory chip in the MP3 player. 

Step 3: Plug the headphones in the MP3 player, push a button on the MP3 player, and listen to the music through the headphones. 
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CMOS


Some RAM chips, flash memory chips, and other types of memory chips use complementary metal- oxide semiconductor (CMOS pronounced SEE-moss) technology because it provides high speeds and consumes little power. CMOS technology uses battery power to retain information even when the power to the computer is off. Battery-backed CMOS memory chips, for example, can keep the calendar, date, and time current even when the computer is off. The flash memory chips that store a computer’s startup information often use CMOS technology.

Memory Access Times

Access time is the amount of time it takes the processor to read data, instructions, arid information from memory. A computer’s access time directly affects how fast the computer processes data. Accessing data in memory can be more than 200,000 times faster than accessing data on a hard disk because of the mechanical motion of the hard disk.

Today’s manufacturers use a variety of terminology to state access times (Figure 4-15). Some use fractions of a second, which for memory occurs in nanoseconds. A nanosecond (abbreviated ns) is one billionth of a second. A nanosecond is extremely fast (Figure 4-16). Other manufacturers state access times in MHz; for example, 133 MHz RAM.

While access times of memory greatly affect overall computer performance, manufacturers and retailers usually list a computer’s memory in terms of its size, not its access time.

FIGURE 4.15 Access times are measured in fractions of a second. This table lists the terms used to define access times.


FIGURE 4-16 It takes about one-tenth of a second to blink your eye, which is the equivalent of 100 million nanoseconds. In the time it takes to blink your eye, a computer can perform some operations 10 million times.

FAQ 4-3: What should l do if my computer’s date and time are wrong?

First, try resetting the date and time. To do this in Windows XP, double-click the time on the taskbar. If the computer continues to lose time or display an incorrect date, you may need to replace the CMOS battery on the motherboard that powers the system clock. For more information, visit scsite.com/ dcf2e/ch4/faq and then click CMOS Battery.

Test your knowledge of pages 140 through 146 in Quiz Yourself 4-2.

Instructions: Find the true statement below. Then, rewrite the remaining false statements so they are true.

1. A computer’s memory access time directly affects how fast the computer processes data.

2. A gigabyte (GB) equals approximately 1 trillion bytes.

3. Memory cache helps speed the processes of the computer because it stores seldom used instructions and data.

4. Most computers are analog, which means they recognize only two discrete states: on and off.

5. Most RAM retains its contents when the power is removed from the computer.

6. Read-only memory (ROM) refers to memory chips storing temporary data and instructions. Quiz Yourself Online: To further check your knowledge of bits, bytes, data representation, and types of memory, visit scsite.com/dcf2e/ch4/quiz and then click Objectives 3 — 4.
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EXPANSION SLOTS AND ADAPTER CARDS

An expansion slot is a socket on the motherboard that can hold an adapter card. An adapter card, sometimes called an expansion card, is a circuit board that enhances functions of a component of the system unit and/or provides connections to peripherals. A peripheral is a device that connects to the system unit and is controlled by the processor in the computer. Examples of peripherals are modems, disk drives, printers, scanners, and keyboards.

Figure 4-17 lists a variety of types of adapter cards. Sometimes, all functionality is built into the adapter card. With others, a cable connects the adapter card to a peripheral, such as a scanner, outside the system unit. Figure 4-18 shows an adapter card being inserted in an expansion slot on a personal computer motherboard.

Some motherboards include all necessary capabilities and do not require adapter cards. Other motherboards may require adapter cards to provide capabilities such as sound and video. A sound card enhances the sound-generating capabilities of a personal computer by allowing sound to be input through a microphone and output through external speakers or headset. A video card, also called a graphics card, converts computer output into a video signal that travels through a cable to the monitor, which displays an image on the screen.

FIGURE 4-17 Currently used adapter cards and their functions.

PC Cards, Flash Memory Cards, and USB Flash Drives

Notebook and other mobile computers have at least one PC Card slot, which is a special type of expansion slot that holds a PC Card. A PC Card is a thin, credit card-sized device that adds memory, storage, sound, fax/modem, network, and other capabilities to mobile computers (Figure 4-19).

All PC Cards conform to standards developed by the Personal Computer Memory Card International Association (these cards originally were called PCMCIA cards). These standards help to ensure the interchangeability of PC Cards among mobile computers. Although some PC Cards contain tiny hard disks, many PC Cards are a type of flash memory card.

FIGURE 4-18 An adapter card being inserted in an expansion slot on the motherboard of a personal computer.

FIGURE 4.19 A PC Card slides in a PC Card slot on a notebook computer.

For more information, visit scsite.com/dcf2e/ ch4/weblink and then click Adapter Cards.
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A flash memory card is a removable flash memory device that allows users to transfer data and information conveniently from mobile devices to their desktop computers. Many mobile and consumer devices, such as PDAs, smart phones, digital cameras, and digital music players use these memory cards. Some printers and computers have built-in card readers/writers or slots that read flash memory cards. In addition, you can purchase an external card reader/writer that attaches to any computer. The type of flash memory card you have will determine the type of card reader/writer you need. Storage capacities of flash memory cards range from 64 MB to 5 GB.

Another widely used type of removable flash memory is the USB flash drive. A USB flash drive is a flash memory storage device that plugs in a USB port on a computer or portable device. (The next section discusses USB ports.) Storage capacities of USB flash drives range from 64 MB to 1 GB.

Figure 4-20 shows a variety of removable flash memory devices.

FIGURE 4-20 Removable flash memory devices are available in a range of sizes.

PORTS AND CONNECTORS

A port is the point at which a peripheral attaches to a system unit so the peripheral can send data to or receive information from the computer. An external device, such as a keyboard, monitor, printer, mouse, and microphone, often attaches by a cable to a port on the system unit. Instead of port, the term jack sometimes is used to identify audio and video ports. The back of the system unit contains many ports; some newer personal computers also have ports on the front of the system unit (Figure 4-21).

For more information, visit scsite.com/dct2e/ ch4/weblink and then click Removable Flash Memory Devices.

FIGURE 4-21 The back of a system unit has many ports. Most computers have ports on the front of the system unit, also.
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Ports have different types of connectors. A connector joins a cable to a peripheral. One end of a cable attaches to the connector on the system unit, and the other end of the cable attaches to a connector on the peripheral.

Most desktop personal computers have at least one serial port, one parallel port, several USB ports, and a FireWire port. The next section discusses these and other ports.

Serial Ports

A serial port is a type of interface that connects a device to the system unit by transmitting data one bit at a time (Figure 4-22). Serial ports usually connect devices that do not require fast data transmission rates, such as a mouse, keyboard, or modem. The COM port (short for communications port) on the system unit is one type of serial port.

Parallel Ports

Unlike a serial port, a parallel port is an interface that connects devices by transferring more than one bit at a time (Figure 4-23). Parallel ports originally were developed as an alternative to the slower speed serial ports. Many printers connect to the system unit using a parallel port. This parallel port can transfer eight bits of data (one byte) simultaneously through eight separate lines in a single cable.

USB Ports

A USB port, short for universal serial bus port, can connect up to 127 different peripherals together with a single connector type. Devices that connect to a USB port include the following: mouse, printer, digital camera, scanner, speakers, MP3 music player, CD, DVD, and removable hard disk. Personal computers typically have six to eight USB ports either on the front or back of the system unit (Figure 4-21). The latest version of USB, called USB 2.0, is a more advanced and faster USB, with speeds 40 times higher than that of its predecessor.

To attach multiple peripherals using a single port, you can use a USB hub. A USB hub is a device that plugs in a USB port on

FIGURE 4-22 A serial port transmits data one bit at a time. One wire sends data, another receives data, and the remaining wires are used for other communications operations.

FIGURE 4-23 A parallel port is capable of transmitting more than one bit at a time. The port shown in this figure has eight wires that transmit data; the remaining wires are used for other communications operations.
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the system unit and contains multiple USB ports in which you plug cables from USB devices. Some newer peripherals may attach only to a USB port. Others attach to either a serial or parallel port, as well as a USB port.

FireWire Ports

Previously called an IEEE 1394 port, a FireWire port is similar to a USB port in that it can connect multiple types of devices that require faster data transmission speeds, such as digital video cam eras, digital VCRs, color printers, scanners, digital cameras, and DVD drives, to a single connector. A FireWire port allows you to connect up to 63 devices together. Ports such as USB and FireWire are replacing all other types of ports.

SPECIAL-PURPOSE PORTS

Four special-purpose ports are MIDI, SCSI, IrDA, and Bluetooth. These ports are not included in typical computers. For a computer to have these ports, you must customize the computer purchase order. The following sections discuss each of these ports.

MIDI Port 

A special type of serial port that connects the system unit to a musical instrument, such as an electronic keyboard, is called a MIDI port. Short for Musical Instrument Digital Interface, MIDI (pronounced MID-dee) is the electronic music industry’s standard that defines how devices, such as sound cards and synthesizers, represent sounds electronically. A synthesizer, which can be a peripheral or a chip, creates sound from digital instructions. A system unit with a MIDI port has the capability of recording sounds that have been created by a synthesizer and then processing the sounds (the data) to create new sounds.

SCSI Port

A special high-speed parallel port, called a SCSI port, allows you to attach SCSI (pronounced skuzzy) peripherals such as disk drives and printers. Some computers include a SCSI port. Others have a slot that supports a SCSI card. 

IRDA Port

Some devices can transmit data via infrared light waves. For these wireless devices to transmit signals to a computer, both the computer and the device must have an IrDA port. 

To ensure nothing obstructs the path of the infrared light wave, you must align the IrDA port on the device with the IrDA port on the computer, similarly to the way you operate a television remote control. Devices that use IrDA ports include a PDA, smart phone, keyboard, mouse, printer, and pager.

BLUETOOTH Port

An alternative to IrDA, Bluetooth technology uses radio waves to transmit data between two devices. Unlike IrDA, the Bluetooth devices do not have to be aligned with each other. Many computers, peripherals, PDAs, smart phones, cars, and other consumer electronics are Bluetooth-enabled, which means they contain a small chip that allows them to communicate with other Bluetooth-enabled computers and devices. If you have a computer that is not Bluetooth enabled, you can purchase a Bluetooth wireless port adapter that will convert an existing USB port or serial port into a Bluetooth port. Also available are Bluetooth PC Cards for notebook computers and Bluetooth cards for PDAs and smart phones.

FAQ 4-4: How popular is Bluetooth?

Experts predict Bluetooth chip sales will grow to 720 million units by 2008 with revenues of $1.7 billion, as shown in the chart below. For more information, visit scsite.com/dcf2e/ ch4/faq and then click Bluetooth Growth. Source: In-StatJMDR

For more information, visit scsite.com/ dcf2e/ch4/weblink and then click Ports and Connectors.
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BUSES

As explained earlier in this chapter, a computer processes and stores data as a series of electronic bits. These bits transfer internally within the circuitry of the computer along electrical channels. Each channel, called a bus, allows the various devices both inside and attached to the system unit to communicate with each other. Just as vehicles travel on a highway to move from one destination to another, bits travel on a bus (Figure 4-24).

Buses transfer bits from input devices to memory, from memory to the processor, from the processor to memory, and from memory to output or storage devices. Buses consist of two parts: a data bus and an address bus. The data bus transfers actual data and the address bus transfers information about where the data should reside in memory.

The size of a bus, called the bus width, determines the number of bits that the computer can transmit at one time. For example, a 32-bit bus can transmit 32 bits (4 bytes) at a time. On a 64-bit bus, bits transmit from one location to another 64 bits (8 bytes) at a time. The larger the number of bits handled by the bus, the faster the computer transfers data.

Most personal computers today use a 64-bit bus. Every bus also has a clock speed. Just like the processor, manufacturers state the clock speed for a bus in hertz. Recall that one megahertz (MHz) is equal to one million ticks per second. Most of today’s processors have a bus clock speed of 400, 533, or 800 MHz. The higher the bus clock speed, the faster the transmission of data, which results in applications running faster.

A computer has two basic types of buses: a system bus and an expansion bus. A system bus is part of the mother board and connects the processor to main memory. When computer professionals use the term bus by itself, they usually are referring to the system bus.

An expansion bus allows the processor to communicate with peripherals. Some peripherals outside the system unit connect to a port on an adapter card, which is inserted in an expansion slot on the motherboard. This expansion slot connects to the expansion bus, which allows the processor to communicate with the peripheral attached to the adapter card.

BAYS

After you purchase a computer, you may want to install an additional storage device such as a disk drive in the system unit. A bay is an opening inside the system unit in which you can install additional equipment. A bay is different from a slot, which is used for the installation of adapter cards. Rectangular openings, called drive bays, typically hold disk drives.

Two types of drive bays exist: external and internal. An external drive bay allows a user to access the drive from outside the system unit (Figure 4-25). Floppy disk drives, CD drives, DVD drives, Zip drives, and tape drives are examples of devices installed in external drive bays. An internal drive bay is concealed entirely within the system unit. Hard disk drives are installed in internal bays.

For more information, visit scsite.com/dcf2e/ ch4/weblink and then click Buses.

FIGURE 4-24 Just as vehicles travel on a highway, bits travel on a bus. Buses transfer bits from input devices to memory, from memory to the processor, from the processor to memory, and from memory to output or storage devices.

FIGURE 4-25 External drive bays usually are located beside or on top of one another.
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POWER SUPPLY

Many personal computers plug in standard wall outlets, which supply an alternating current (AC) of 115 to 120 volts. This type of power is unsuitable for use with a computer, which requires a direct current (DC) ranging from 5 to 12 volts. The power supply is the component of the system unit that converts the wall outlet AC power into DC power.

Some external peripherals such as an external modem, speakers, or a tape drive have an AC adapter, which is an external power supply. One end of the AC adapter plugs in the wall outlet and the other end attaches to the peripheral. The AC adapter converts the AC power into DC power that the peripheral requires.

MOBILE COMPUTERS AND DEVICES

As businesses and schools expand to serve people across the country and around the world, increasingly more people need to use a computer while traveling to and from a main office or school to conduct business, communicate, or do homework. Users with such mobile computing needs often have a mobile computer, such as a notebook computer or Tablet PC, or a mobile device such as a smart phone or PDA (Figure 4-26).

Weighing on average between 2.5 and 8 pounds, notebook computers can run either using batteries or using a standard power supply. Smaller PDAs and smart phones run strictly on batteries. Like their desktop counterparts, mobile computers and devices have a motherboard that contains electronic components that process data.

FIGURE 4-26 Users with mobile computing needs often have a notebook computer, PDA, and/or smart phone.
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A notebook computer usually is more expensive than a desktop computer with the same capabilities because it is more costly to miniaturize the components. The typical notebook computer often has video, serial, parallel, modem, network, FireWire, USB, headphones, and microphone ports (Figure 4-27).

Two basic designs of Tablet PC are available: slate and convertible. With the slate Tablet PC (shown in Figure 4-1 on page 134), all hardware is behind the display — much like a PDA. Users can attach a removable keyboard to the slate Tablet PC. The display on the convertible Tablet PC, which is attached to a keyboard, can be rotated 180 degrees and folded down over the keyboard. Thus, the convertible Tablet PC can be repositioned to look like either a notebook computer or a slate Tablet PC. Tablet PCs usually include several slots and ports (Figure 4-28).

PDAs and smart phones are quite affordable, usually priced at a few hundred dollars or less. These mobile devices often have an IrDA port or are Bluetooth enabled so users can communicate wirelessly with other computers or devices such as a printer. Read Looking Ahead 4-2 for a look at the next generation of mobile computer.

LOOKING AHEAD 4-2

DNA Computer Works to Fight Cancer

One of the newest computers is so tiny that one trillion of them can fit inside a drop of water. The hardware of this biological invention is composed of enzymes that manipulate DNA, and the software is composed of actual DNA.

The concept for this computer had been proposed in 1936, but the actual computer was developed at the Weizmann Institute in Israel in 2001. Today, researchers at the Weizmann Institute are developing applications that process biological information. Their most current success is being able to program the computer to diagnose and treat cancer.

The researchers are hopeful they will be able to have the medical computer function inside a human cell. For more information, visit scsite.com/dcf2e/ch4/looking and then click DNA Computer.

FIGURE 4-27 Ports on a typical notebook computer.

FIGURE 4-28 Ports and slots on a Tablet PC.
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PUTTING IT ALL TOGETHER

When you purchase a computer, it is important to understand how the components of the system unit work. Many components of the system unit influence the speed and power of a computer. These include the type of processor, the clock speed of the processor, the amount of RAM, bus width, and the clock speed of the bus. The configuration you require depends on your intended use.

The table in Figure 4-29 lists the suggested minimum processor, clock speed, and RAM requirements based on the needs of various types of computer users.

FIGURE 4-29 Suggested processor, clock speed, and RAM configurations by user.
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KEEPING YOUR COMPUTER CLEAN

Over time, the system unit collects dust — even in a clean environment. Built up dust can block airflow in the computer, which can cause it to overheat, corrode, or even stop working. By cleaning your computer once or twice a year, you can help extend its life. This preventive maintenance requires a few basic products (Figure 4-30):

• can of compressed air — removes dust and lint from difficult-to-reach areas

• lint-free antistatic wipes and swabs

• bottle of rubbing alcohol

• small computer vacuum (or small attachments on your house vacuum)

• antistatic wristband — to avoid damaging internal components with static electricity

• small screwdriver (may be required to open the case or remove adapter cards)

Before cleaning the computer, turn it off, unplug it from the electrical outlet, and unplug all cables from the ports. Blow away any dust from all openings on the computer case, such as drives, slots, and ports. Vacuum the power supply fan on the back of the computer case to remove any dust that has accumulated on it. Next, release short blasts of compressed air on the power supply fan. Then, use an antistatic wipe to clean the exterior of the case.

If you need assistance opening the computer case, refer to the instructions that came with the computer. Once the case is open, put the antistatic wristband on your wrist and attach its clip to the case of the computer. Use the antistatic wipes to clean dust and grime inside the walls of the computer case. Vacuum as much dust as possible from the interior of the case, including the wires, chips, adapter cards, and fan blades. Next, release short blasts of compressed air in areas the vacuum cannot reach. If the motherboard and adapter cards still look dirty, gently clean them with lint-free wipes or swabs lightly dampened with alcohol.

When finished, be sure all adapter cards are tightly in their expansion slots. Then close the case, plug in all cables, and attach the power cord. Write down the date you cleaned the computer so you have a record for your next cleaning.

If you do not feel comfort able cleaning the system unit yourself, have a local computer company clean it for you.

FIGURE 4-30 With a few products, this computer user keeps his computer clean.
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Test your knowledge of pages 147 through 155 in Quiz Yourself 4-3.

Instructions: Find the true statement below. Then, rewrite the remaining false statements so they are true.

1. A bus is the point at which a peripheral attaches to a system unit so the peripheral can send data to or receive information from the computer.

2. An AC adapter is a socket on the motherboard that can hold an adapter card.

3. Serial ports can connect up to 127 different peripherals together with a single connector type.

4. The higher the bus clock speed, the slower the transmission of data.

5. When cleaning the inside of the system unit, wear an antistatic wristband to avoid damaging internal components with static electricity.

Quiz Yourself Online: To further check your knowledge of expansion slots, adapter cards, ports, buses, components of mobile computers and devices, and cleaning a computer, visit scsite.com/dcf2e/ch4/quiz and then click Objectives 5 — 9.

CHAPTER SUMMARY

Chapter 4 presented the components of the system unit; described how memory stores data, instructions, and information; and discussed the sequence of operations that occur when a computer executes an instruction. The chapter included a comparison of various personal computer processors on the market today. It also discussed how to clean a system unit.

CAREER CORNER

Computer Engineer

A computer engineer designs and develops the electronic components found in computers and peripheral devices. They also can work as researchers, theorists, and inventors. Companies may hire computer engineers for permanent positions or as consultants with jobs that extend from a few months to a few years depending on the project Engineers in research and development often work on projects that will not be released to the general public for two years Responsibilities vary from company to company All computer engineering work however demands problem

solving skills and the ability to create and use new technologies The ability to handle multiple tasks and concentrate on detail is a key component Assignments often are taken on as part of a team Therefore computer engineers must be able to communicate clearly with both computer personnel and computer users who may have little technical knowledge.

Before taking in depth computer engineering design and development classes students usually take mathematics physics and basic engineering Computer engineering degrees include B S M S and Ph 0 Because computer engineers employed in private industry often advance into managerial positions, many computer engineering graduates obtain a masters degree in business administration (M B A) Most computer engineers earn between $56 000 and $92 000 annually depending on their experience and employer but salaries can exceed $115 000 For more information visit scsite.com/dcf2e/ch4/careers and then click Computer Engineer

COMPANIES ON THE CUTTING EDGE

AMD

PC Processor Supplier

Customer needs influence the integrated circuits Advanced Micro Devices (AMD) develops for the computing, communications, and consumer electronics industries. AMD calls this philosophy “customer-centric innovation.”

As a global supplier of PC processors, AMD engineers its technologies at its Submicron Development Center (SDC) in Sunnyvale, California. The technologies are put into production at manufacturing facilities in the United States, Europe, Asia, and Japan.

Among the company’s most recent products are the AMD Athlon 64 processor for desktop and personal computers and the AMD Opteron processor for servers and workstations. The company also is working with personal computer manufacturers to develop media-center computers based on its Athlon 64 chips for playing and distributing music and video throughout a home. For more information, visit scsite.com/ dcf2e/ch4/companies and then click AMD.

Intel

Chip Maker Dominates the Computer Market

When Gordon Moore and Robert Noyce started Intel in 1968, their goal was to replace magnetic core memory with semiconductor memory. Noyce and Moore, together with Andy Grove, refined the process of placing thousands of tiny electronic devices on a silicon chip. In 1971, the company introduced the Intel 4004, the first single-chip microprocessor.

When IBM chose the Intel 8008 chip for its new personal computer in 1980, Intel chips became standard for all IBM-compatible personal computers. Today, Intel’s micro processors are the building blocks in countless personal computers, servers, networks, and communications devices. In 2003, Intel developed its Centrino mobile technology, which integrates wireless capabilities in notebook computers and Tablet PC5. For more information, visit scsite.com/dcf2e/ch4/companies and then click Intel.

TECHNOLOGY TRAILBLAZERS

Jack Kilby

Integrated Circuit Inventor

Jack Kilby holds more than 60 patents, but one has changed the world. His integrated circuit, or microchip, invention made microprocessors possible.

Kilby started his work with miniature electrical components at Centralab, where he developed transistors for hearing aids. He then took a research position with Texas Instruments and developed a working model of the first integrated circuit, which was patented in 1959. Kilby applied this invention to various industrial, military, and commercial applications, including the first pocket calculator, called the Pocketronic.

Kilby is retired from Texas Instruments and works as a consultant and teacher. He was awarded the Nobel Prize in physics in 2000 for his invention of the integrated circuit, an invention he believes will continue to change the world. For more information, visit scsite.com/dcf2e/ch4/people and then click Jack Kilby.

Gordon Moore

Intel Cofounder

More than 40 years ago, Gordon Moore predicted that the number of transistors and resistors placed on computer chips would double every year, with a proportional increase in computing power and decrease in cost. This bold forecast, now known as Moore’s Law, proved amazingly accurate for 10 years. Then, Moore revised the estimate to doubling every two years.

Convinced of the future of silicon chips, Moore founded Intel in 1968. Moore’s lifelong interest in technology was kindled at an early age when he experimented with a neighbor’s chemistry set. Even then, he displayed the passion for practical outcomes that has typified his work as a scientist and engineer.

Moore says that the semiconductor industry’s progress will far surpass that of nearly all other industries. For more information, visit scsite.com/dcf2e/ch4/people and then click Gordon Moore.

Chapter Review

The Chapter Review section summarizes the concepts presented in this chapter. To obtain help from other students regarding any subject in this chapter, visit scsite.com/dcf2e/ch4/forum and post your thoughts or questions.

1. How Are Various Styles of System Units Different?

The system unit is a case that contains electronic components of the computer used to process data. On desktop personal computers, most storage devices also are part of the system unit. On notebook computers, the keyboard and pointing device often occupy the area on top of the system unit, and the display attaches to the system unit by hinges. On mobile devices, the display frequently is built into the system unit.

2. What Are the Components of a Processor, and How Do They Complete a Machine Cycle?

The processor interprets and carries out the basic instructions that operate a computer. Processors contain a control unit that directs and coordinates most of the operations in the computer and an arithmetic logic unit (ALU) that performs arithmetic, comparison, and other operations. The machine cycle is a set of four basic operations — fetching, decoding, executing, and storing — that the processor repeats for every instruction. The control unit fetches program instructions and data from memory and decodes the instructions into commands the computer can execute. The ALU executes the commands, and the results are stored in memory.

Visit scsite.com/dcf2e/ch4/quiz or click the Quiz Yourself button. Click Objectives 1 2.

3. What Is a Bit, and How Does a Series of Bits Represent Data?

Most computers are digital and recognize only two discrete states: off and on. To represent these two states, computers use the binary system, which is a number system that has just two unique digits — 0 (for off) and 1 (for on) — called bits. A bit is the smallest unit of data a computer can process. Grouped together as a unit, 8 bits form a byte, which provides enough different combinations of Os and is to represent 256 individual characters. The combinations are defined by patterns, called coding schemes, such as ASCII and EBCDIC.

4. What Are the Various Types of Memory?

The system unit contains volatile and nonvolatile memory. Volatile memory loses its contents when the computer’s power is turned off. Nonvolatile memory does not lose its contents when the computer’s power is turned off. RAM is the most common type of volatile memory. ROM, flash memory, and CMOS are examples of nonvolatile memory. RAM consists of memory chips that can be read from and written to by the processor and other devices. ROM refers to memory chips storing permanent data and instructions that usually cannot be modified. Flash memory can be erased electronically and rewritten. CMOS technology uses battery power to retain information even when the power to the computer is turned off.

Visit scsite.com/dcf2e/ch4/quiz or click the Quiz Yourself button. Click Objectives 3 — 4.

5. What Are the Types of Expansion Slots and Adapter Cards?

An expansion slot is a socket on the motherboard that can hold an adapter card. An adapter card is a circuit board that enhances functions of a component of the system unit and/or provides a connection to a peripheral such as a modem, disk drive, printer, scanner, or keyboard. Several types of adapter cards exist. A sound card enhances the sound-generating capabilities of a personal computer. A video card converts computer output into a video signal that displays an image on the screen.
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6. How Are a Serial Port, a Parallel Port, a USB Port, and Other Ports Different?

A port is the point at which a peripheral attaches to a system unit so the peripheral can send data to or receive information from the computer. A serial port, which transmits data one bit at a time, usually connects devices that do not require fast data transmission, such as a mouse, keyboard, or modem. A parallel port, which transfers more than one bit at a time, often connects a printer to the system unit. A USB port can connect up to 127 different peripherals together with a single connector type. A Fire Wire port can connect multiple types of devices that require faster data transmission speeds. Four special-purpose ports are MIDI, SCSI, IrDA, and Bluetooth. A MIDI port connects the system unit to a musical instrument. A SCSI port attaches the system unit to SCSI peripherals, such as disk drives. An IrDA port and Bluetooth technology allow wireless devices to transmit signals to a computer via infrared light waves or radio waves.

7. How Do Buses Contribute to a Computer’s Processing Speed?

A bus is an electrical channel along which bits transfer within the circuitry of a computer, allowing devices both inside and attached to the system unit to communicate. The size of a bus, called the bus width, determines the number of bits that the computer can transmit at one time. The larger the bus width, the faster the computer transfers data.

8. What Are the Components in Mobile Computers and Mobile Devices?

Mobile computers and devices have a motherboard that contains electronic components that process data. The system unit for a typical notebook computer often has video, serial, parallel, modem, network, FireWire, USB, headphones, and micro phone ports. Tablet PCs usually include several slots and ports. PDAs and smart phones often have an IrDA port or are Bluetooth enabled so users can communicate wirelessly.

9. How Do You Clean a System Unit?

Before cleaning a system unit, turn off the computer and unplug it from the wall. Use a small vacuum and a can of compressed air to remove external dust. After opening the case, wear an antistatic wristband and vacuum the interior. Wipe away dust and grime using lint-free antistatic wipes and rubbing alcohol.

Visit scsite com/dcf2e/ch4fquiz or click the Quiz Yourself button Click Objectives 5— 9

Key Terms
You should know each key term. Use the list below to help focus your study. To further enhance your understanding of the Key Terms in this chapter, visit scsite.com/dcf2e/ch4/terms. See an example of and a definition for each term, and access current and additional information about the term from the Web.

AC adapter (152)

access time (146)

adapter card (147)

advanced transfer cache (145)

arithmetic logic unit (137)

bay (151)

binary system (140)

bit (140)

Bluetooth (150)

bus (151)

byte (140)

cache (144)

central processing unit (CPU) (137)

chip (136)

clock speed (138)

CMOS (146)

connector (149)

control unit (137)

digital (140)

drive bays (151)

expansion bus (151)

expansion card (147)

expansion slot (147)

FireWire port (150)

firmware (145)

flash memory (145)

flash memory card (148)

gigabyte (GB) (142)

gigahertz (GHz) (138)

graphics card (147)

IrDA port (150)

kilobyte (KB or K) (142)

Li cache (145)

L2 cache (145)

megabyte (MB) (142)

memory (142)

memory cache (144)

memory module (144)

memory slots (144)

microprocessor (137)

MIDI port (150)

motherboard (136)

nanosecond (146)

nonvolatile memory (142)

parallel port (149)

PC Card (147)

PC Card slot (147)

peripheral (147)

port (148)

power supply (152)

processor (137)

RAM (143)

read-only memory (ROM) (145)

SCSI port (150)

serial port (149)

sound card (147)

system bus (151)

system clock (138)

system unit (134)

terabyte (TB) (142)

USB flash drive (148)

USB hub (149)

USB port (149)

video card (147)

volatile memory (142)
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Checkpoint Use the Checkpoint exercises to check your knowledge level of the chapter.

True/False

Mark T for True and F for False. (See page numbers in parentheses.)

_____ 1. On desktop personal computers, the electronic components and most of the storage devices normally occupy space outside of the system unit. (134)

_____ 2. The motherboard is the main circuit board of the system unit. (136)

_____ 3. The arithmetic logic unit directs and coordinates most of the operations in the computer. (137)

_____ 4. The system clock generates regular electronic pulses, or ticks, that set the operating pace of components of the system unit. (138)

_____ 5. A bit is the smallest unit of data the computer can process. (140)

_____ 6. A gigabyte equals approximately 1 million bytes. (142)

_____ 7. RAM can hold only one program at a time. (143)

_____ 8. Read-only memory (ROM) refers to memory chips storing permanent data and instructions. (145)

_____ 9. A sound card converts computer output into a video signal, which displays a message on the screen. (147)

_____ 10. Serial ports usually connect devices that require fast transmission rates, such as printers. (149)

____ 11. A bay is an opening inside the system unit in which you can install additional equipment. (151)

Multiple Choice

1. On _____, the display often is built into the system unit. (135)

a. desktop personal computers

b. notebook computers

c. mobile devices

d. all of the above

2. An integrated circuit _____. (136)

a. contains microscopic pathways capable of carrying electrical current

b. acts as an electronic switch that opens or closes a circuit for electrical charges

c. cools the processor in notebook computers

d. speeds the processes of a computer by storing frequently used instructions

3. The term decoding refers to the process of _____. (138)

a. obtaining a program instruction or data item from memory

b. translating an instruction into signals a computer can execute

c. carrying out commands

d. writing a result to memory

4. Less expensive, basic PCs use a brand of Intel processor called the _____. (139)

a. Pentium
b. Celeron

c. Xeon
d. Itanium

Select the best answer. (See page numbers in parentheses.)

5. _____ is the most widely used coding scheme and is used

by most personal computers and midrange servers. (140)

a. ASCII

b. Unicode

c. EBCDIC

d. Microcode

6. Memory stores _____. (142)

a. the operating system and other system software

b. application programs that carry out specific tasks

c. the data being processed by the application programs

d. all of the above

7. Nonvolatile memory _____. (142)

a. loses its contents when the computer’s power is turned off

b. does not lose its contents when the computer’s power is turned off

c. includes RAM

d. both a and c

8. A type of RAM called _____ stores data using magnetic charges instead of electrical charges. (144)

a. DRAM

b. SRAM

c. ERAM

d. magnetoresistive RAM

Match the terms with their definitions. (See page numbers in parentheses.)

Matching

________ 1. microprocessor (137)

________ 2. memory module (144)

________3. USB flash drive (148)

________4. synthesizer (150)

________5. expansion bus (151)

________ 6. bay (151)

a. small circuit board on which RAM chips usually reside

b. allows the processor to communicate with peripherals

c. term used by some manufacturers to refer to a personal computer processor chip

d. peripheral or chip that creates sound from digital instructions

e. opening inside the system unit in which additional equipment can be installed

f. small ceramic or metal component that absorbs and ventilates heat

g. memory storage device that plugs in a port on a computer or portable device
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Short Answer Write a brief answer to each of the following questions.

1. What is the system clock? ___________ How does clock speed affect a computer’s speed? ___________

2. How is dynamic RAM different from static RAM? __________ On what does the amount of necessary RAM in a computer depend? ___________

3. What is memory cache? ___________How are the two types of cache (Li cache and L2 cache) different? ___________

4. What is a port? ___________ How are a serial port, a parallel port, a USB port, and a FireWire port different? ___________

5. What is a bus? ___________ How does bus width affect a computer’s data transfer speed? ___________

Working Together
Working in a group of your classmates, complete the following team exercise.

1. Prepare a report on the different types of ports and the way you connect peripheral devices to a computer. As part of your report, include the following subheadings and an overview of each subheading topic: (1) What is a port? (2) What is a connector? (3) What is a serial port and how does it work? (4) What is a parallel port and how does it work? (5) What is a USB port and how does it work? Expand your report so that it includes information beyond that in your textbook. Create a PowerPoint presentation from your report. Share your presentation with your class.

Web Research

Use the Internet based Web Research exercises to broaden your understanding of the concepts presented in this chapter Visit scsite.com/dcf2e/ch4/research to obtain more information pertaining to each exercise To discuss any of the Web Research exercises in this chapter with other students, post your thoughts or questions at scsite.com/dcf2e/ch4/forum.

1. Journaling Respond to your readings in this chapter by writing at least one page containing your reactions, evaluations, and reflections about when you have considered buying a computer For example, did you shop online, at a local computer dealer, at a local large retail store, or your school bookstore? What type of processor did you contemplate? How much memory? Desktop or mobile? Apple or PC? What type of ports did the computer have? How many bays? You also can write about the new terms you learned by reading this chapter. If required, submit your journal to your instructor.

2. Scavenger Hunt Use one of the search engines listed in Figure 2-8 in Chapter 2 on page 58 or your own favorite search engine to find the answers to the questions below. Copy and paste the Web address from the Web page where you found the answer. Some questions may have more than one answer. If required, submit your answers to your instructor. (1) Which Microsoft Windows operating systems support USB? (2) The USB port supports hot plugging or hot swapping. What is “hot plugging”? (3) What is the name of the suit that people wear when they work in chip manufacturing clean rooms? (4) What is the name of the group of integrated circuits designed to perform one or more related functions that orchestrate the flow of data to and from key components of a personal computer? (5) What is the name of the type of memory that retains its contents until it is exposed to ultraviolet light?

3. Search Sleuth Ask Jeeves (ask.com) is one of the faster growing research Web sites. The search engine uses natural language, which allows researchers to type millions of questions each day using words a human would use rather than words a computer understands. This enables you to ask a question just like you would ask your instructor a question dur ing class. Visit this Web site and then use your word processing program to answer the following questions. Then, if required, submit your answers to your instructor. (1) Click the P.G. Wodehouse link at the bottom of the home page. Who are P.G. Wodehouse and Bertie Wooster? (2) Click your browser’s Back button or press the BACKSPACE key to return to the Ask Jeeves home page. Click the Search text box and then type What were the top grossing films this weekend? as the keywords in the Search text box. (3) Scroll through the links Ask Jeeves returns and then click one that provides the information requested. What three films grossed the most money this weekend? How much did the top film gross? (4) Click your browser’s Back button or press the BACKSPACE key to return to the Ask Jeeves home page. Click the News Search link at the bottom of the page. (5) Click one of the Top Stories links and review the material. Review the information you read and then write a 50-word summary
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Learn How To

Use the Learn How To activities to learn fundamental skills when using a computer and accompanying technology. Complete the exercises and submit them to your instructor.

LEARN HOW TO 1: 

Purchase and Install Memory in a Computer

One of the less expensive and more effective ways to speed up a computer, make it capable of processing more programs at the same time, and enable it to handle graphics, gaming, and other high-level programs is to increase the amount of memory. The process of increasing memory is accomplished in two phases — purchasing the memory and installing the memory. To purchase memory for a computer, complete the following steps:

1. Determine the amount of memory currently in the computer. For a method to do this, see Learn How To number 3 in Chapter 1.

2. Determine the maximum amount of memory your computer can contain. This value can change for different computers, based primarily on the number of slots on the motherboard available for memory and the size of the memory modules you can place in each slot. On most computers, different size memory modules can be inserted in slots. A computer, therefore, might allow a 128 MB, 256 MB, or 512 MB memory module to be inserted in each slot. To determine the maximum memory for a computer, multiply the number of memory slots on the computer by the maximum size memory module that can be inserted in each slot. For example, if a computer contains four memory slots and is able to accept memory modules of 128 MB, 256 MB, or 512 MB in each of its memory slots, the maximum amount of memory the computer can contain is 2 GB (4 x 512 MB). You can find the number of slots and the allowable sizes of each memory module by contacting the computer manufacturer, looking in the computer’s documentation, or contacting sellers of memory such as Kingston (www.kingston.com) or Crucial (www.crucial.com) on the Web. These sellers have documentation for most computers, and even programs you can download to run on your computer that will specify how much memory your computer currently has and how much you can add.

3. Determine how much memory you want to add, which will be somewhere between the current memory and the maximum memory allowed on the computer.

4. Determine the current configuration of memory on the computer. For example, if a computer with four memory slots contains 512 MB of memory, it could be using one memory module of 512 MB in a single slot and the other three slots would be empty; two memory modules of 256 MB each in two slots with two slots empty; one memory module of 256 MB and two memory modules of 128 MB each in three slots with one slot empty; or four memory modules of 128 MB each in four slots with no slots empty. You may be required to look inside the system unit to make this determination. The current memory configuration on a computer will determine what new memory modules you should buy to increase the memory to the amount determined in Step 3.

You also should be aware that a few computers require memory to be installed in the computer in matching pairs. This means that a computer with four slots could obtain 512 MB of memory with two memory modules of 256 MB each in two slots, or four memory modules of 128 MB each in four slots.

5. Determine the number of available memory slots on your computer and the number and size memory modules you must buy to fulfill your requirement. Several scenarios can occur (in the following examples, assume you can install memory one module at a time).

a. Scenario 1: The computer has one or more open slots. In this case, you might be able to purchase a memory module that matches the amount of memory increase you desire. For example, if you want to increase memory by 256 MB, you should purchase a 256 MB memory module for insertion in the open slot. Generally, you should buy the maximum size module you can for an open slot. So, if you find two empty slots and wish to increase memory by 256 MB, it is smarter to buy one 256 MB module and leave one empty slot rather than buy two 128 MB memory modules and use both slots. This allows you to increase memory again without removing currently used modules.

b. Scenario 2: The computer has no open slots. For example, a computer containing 512 MB of memory could have four slots each containing 128 MB memory modules. If you want to increase the memory on the computer to 1 GB, you will have to remove some of the 128 MB memory modules and replace them with the new memory modules you purchase. In this example, you want to increase the memory by 512 MB. You would have several options: (1) You could replace all four 128 MB memory modules with 256 MB memory modules; (2) You could replace all four 128 MB memory modules with two 512 MB memory modules; (3) You could replace one 128 MB memory module with a 512 MB memory module, and replace a second 128 MB module with a 256 MB memory module. Each of these options results in a total memory of 1 GB. The best option will depend on the price of memory and whether you anticipate increasing the memory size at a later time. The least expensive option probably would be number 3.
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c. Scenario 3: Many other combinations can occur. You may have to perform arithmetic calculations to decide the combination of memory modules that will work for the number of slots on the computer and the desired additional memory.

6. Determine the type of memory to buy for the computer. Computer memory has many types and configurations, and it is critical that you buy the kind of memory for which the computer was designed. It is preferable to buy the same type of memory that currently is found in the computer. That is, if the memory is DDR SDRAM with a certain clock speed, then that is the type of additional memory you should place in the computer. The documentation for the computer should specify the memory type. In addition, the Web sites cited above, and others as well, will present a list of memory modules that will work with your computer. Enough emphasis cannot be placed on the fact that the memory you buy must be compatible with the type of memory usable on your computer. Because there are so many types and configurations, you must be especially diligent to ensure you purchase the proper memory for your computer.

7. Once you have determined the type and size of memory to purchase, buy it from a reputable dealer. Buying poor or mismatched memory is a major reason for a computer’s erratic performance and is one of the more difficult problems to troubleshoot.

After purchasing the memory, you must install it on your computer. Complete the following steps to install memory on a computer:

1. Unplug the computer, and remove all electrical cords and device cables from the ports on the computer. Open the case of the system unit. You may want to consult the computer’s documentation to determine the exact procedure for opening the system unit.

2. Ground yourself so you do not generate static electricity that can cause memory or other components within the system unit to be damaged. To do this, wear an antistatic wristband you can purchase inexpensively in a computer or electronics store; or, before you touch any component within the system unit, touch an unpainted metal surface such as the metal on the back of the computer. If you are not wearing an antistatic wristband, periodically touch an unpainted metal surface to dissipate any static electricity.

3. Within the system unit, find the memory slots on the motherboard. The easiest way to do this is look for memory modules that are similar to those you purchased. The memory slots often are located near the processor. If you cannot find the slots, consult the documentation. A diagram often is available to help you spot the memory slots.

4. Insert the memory module in the next empty slot. Orient the memory module in the slot to match the modules currently installed. A notch or notches on the memory module will ensure you do not install the module backwards. If your memory module is a DIMM, insert the module straight down into grooves on the clips and then apply gentle pressure to seat the modules properly (see Figure 443 on page 144). If your memory is SIMM, which is used on older computers, insert the module at a 45 degree angle and then rotate it to a vertical position until the module snaps into place.

5. If you must remove one or more memory modules before inserting the new memory, carefully release the clips before lifting the memory module out of the memory slot.

6. Plug in the machine and replace all the device cables without replacing the cover.

7. Start the computer. In most cases, the new memory will be recognized and the computer will run normally. If an error message appears, determine the cause of the error. In most cases, if you turn off the computer, remove the chords and cables, ground yourself, and then reinstall the memory, everything will be fine.

8. Replace the computer cover.

Adding memory to a computer can extend its usefulness and increase its processing power.

Exercise

1. Assume you have a computer that contains 256 MB of memory. It contains four memory slots. Each slot can contain 128 MB or 256 MB memory modules. Two of the slots contain 128 MB memory modules. What memory chip(s) would you buy to increase the memory on the computer to 512 MB? What is the maximum memory on the computer? Submit your answers to your instructor.

2. Assume you have a computer that contains 1 GB of memory. It contains four memory slots. Each slot can contain 128 MB, 256 MB, 512 MB, or 1 GB memory modules. Currently, the four slots each contain a 256 MB memory module. What combinations of memory modules will satisfy your memory upgrade to 2 GB? Visit an appropriate Web site to determine which of these combinations is the least expensive. What is your recommendation? Submit your answers to your instructor.
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Learn It Online

Use the Learn It Online exercises to reinforce your understanding of the chapter concepts. To access the Learn It Online exercises, visit scsite.com/dcf2e/ch4/Iearn.

1. At the Movies — Computing Clusters

To view the Computing Clusters movie, click the number 1 button. Locate your video and click the corresponding High-Speed or Dial-Up link, depending on your Internet connection. Watch the movie, and then complete the exercise by answering the questions below. Many graphics and animation programs have heavy data loads. When using a processing cluster, these difficult memory-intensive tasks can be divided over several different computers linked through a network. Using multiple computers to do a big job means it gets done faster. What types of tasks are best accomplished by a cluster? How would you handle a large, time-consuming project?

2. Student Edition Labs — Understanding the Motherboard

Click the number 2 button. When the Student Edition Labs menu appears, click Understanding the Motherboard to begin. A new browser window will open. Follow the on-screen instructions to complete the Lab. When finished, click the Exit button. If required, submit your results to your instructor.

3. Practice Test

Click the number 3 button. Answer each question. When completed, enter your name and click the Grade Test button to submit the quiz for grading. Make a note of any missed questions. If required, submit your score to your instructor.

4. Who Wants To Be a Computer Genius

Click the number 4 button to find out if you are a computer genius. Directions about how to play the game will be displayed. When you are ready to play, click the Play button. Submit your score to your instructor.

5. Wheel of Terms

Click the number 5 button to reinforce important terms you learned in this chapter by playing the Shelly Cashman Series version of this popular game. Directions about how to play the game will be displayed. When you are ready to play, click the Play button. Submit your score to your instructor.

6. Student Edition Labs — Binary Numbers

Click the number 6 button. When the Student Edition Labs menu appears, click Binary Numbers to begin. A new browser window will open. Follow the on-screen instructions to complete the Lab. When finished, click the Exit button. If required, submit your results to your instructor.

7. Crossword Puzzle Challenge

Click the number 7 button. Complete the puzzle to reinforce skills you learned in this chapter. Directions about how to play the game will be displayed. When you are ready to play, click the Play button. Submit the completed puzzle to your instructor.

8. Lab Exercises

Click the number 8 button. When the Lab Exercises menu appears, click the exercise assigned by your instructor. A new browser window will open. Follow the on-screen instructions to complete the exercise. When finished, click the Exit button. If required, submit your results to your instructor.

9. Chapter Discussion Forum

Select an objective from this chapter on page 133 about which you would like more information. Click the number 9 button and post a short message listing a meaningful message title accompanied by one or more questions concerning the selected objective. In two days, return to the threaded discussion by clicking the number 9 button. Submit to your instructor your original message and at least one response to your message.

