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The First Generation of Computers (1946 to 1959)

The first generation of computers was characterized by the most prominent feature of

the ENIAC-vacuum tubes. Through 1950s, several other notable computers were built, each
contributed significant advancements, such as binary arithmetic, random access, and the

concept of stored programs. These computer concepts are common in today’s computers.

The Second Generation of Computers (1959 to 1964)

To most people, the invention of the transistor meant small portable radios. To those in
the data processing business, it signaled the start of the second generation of computers.
The transistor meant more powerful, more reliable, and less expensive computers that would
occupy less space and give off less heat than did vacuum-tube-powered computers.

The expense item should be emphasized. The cost of a computer during the first, sec-
ond, and part of the third generation represented a significant portion of a company’s budg-
et. Computers were expensive. Cost per instruction executed can be used to compare the cost
of computers over the last three decades. Significant innovations, spurred by intense compe-
tition, have resulted in enormous increases in computer performance and substantial reduc-
tions in price. This trend, established with the introduction of second-generation computers,

continues today.

The Third Generation of Computers (1964 to 1971)

What some computer historians consider to be the single most important event in the
history of computers occurred when IBM announced their System 360 line of computers on
April 7, 1964. The System 360 ushered in the third generation of computers. Integrated cir-

cuits did for the third generation what transistors did for the second generation. The System
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360s and the third-generation computers of Honeywell, NCR, CDC, UNIVAC, Burroughs,
GE and other manufactures made all previously installed computers obsolete.

The compatibility problems of second-generation computers were almost eliminated in
third-generation computers. However, third-generation computers differed radically from
second-generation computers. The change was revolutionary, not evolutionary, and caused
conversion nightmares for thousands of computer users. In time, the conversion of informa-
tion systems from second-generation to third-generation hardware was written off as the price
of progress.

Third-generation computers work so quickly that they provide the capability to run more
than one program concurrently (multiprogramming). For example, at any given time the

computer might be printing payroll checks, accepting orders, and testing programs,

The Fourth Generation of Computers

Most computer vendors classify their computers as being in the fourth generation of
computers, and a few call theirs the “fifth generation”. The first three generations were
characterized by significant technological breakthroughs in electronics—the use of vacuum
tubes, then transistors, and then integrated circuits. Some people prefer to pinpoint the
start of the fourth generation as 1971, with the introduction of large-scale integration (more
circuits per unit space) of electronic circuitry. However, other computer designers argue
that if we accept this premise, then there would probably have been a fifth, a sixth, and
maybe a seventh generation since 1971.

The base technology of today’s computers is still the integrated circuit. This is not to
say that two decades have passed without any significant innovations, In truth, the computer
industry has experienced a mind-boggling succession of advances in the further miniaturiza-
tion of circuitry, data communications, the design of computer hardware and software, and
input/output devices.

One of the most significant contributions to the emergence of the fourth generation of
computers is the microprocessor. The microprocessor, which can be contained on a single sil-
icon chip, is a product of the microminiaturization of electronic circuitry, The first fully op-
erational microprocessor, sometimes called a “computer on a chip”, was invented in 1971,
Today, there are more microprocessors on Earth than there are people. This device costs less

than a soft drink and can be found in everything from elevators to satellites.

Generationless Computers

We may have defined our last generation of computers and begun the era of generation-
less computers. Even though computer manufacturers talk of “fifth” and “sixth” generation
computers, this talk is more a marketing play than a reflection of reality. Advocates of the
concept of generationless computers say that even though technological innovations are
coming in rapid succession, no single innovation is, or will be, significant enough to charac-

terize another generation of computers.
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(1) What some computer historians consider to be the single most important event in the
history of computers occurred when IBM announced their System 360 line of computers on
April 7. 1964,

Gl i A what 5] % EE M) what TE ) consider BIRIE, FHIHRiEIE
# occurred.

(2) Integrated circuits did for the third generation what transistors did for the second
generation. .

A, what = that which, 531 S % i& M 4], that #HT— 1 did 8 EiE, which & E M A1 1
BHRE,

(3) The microprocessor, which can be contained on a single silicon chip, is a product of

the microminiaturization of electronic circuitry.

f) e, which 5| & &9 & 3E BB #5218 M\ 4] , 1 F 15 the microprocessor.
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L. Computer Hardware Basics
OrSyEHEND

Your AAA computer is made up of many parts called hardware, Hardware refers to the

parts of the computer that you can see and touch.

The Computer

Your AAA computer contains a microprocessor, memory, disk drives, and other elec-
tronic components. The microprocessor and memory of your computer are located inside the
computer. The microprocessor, also called a processor, is the “brain” of your computer.
This is where your computer interprets and processes information.

The electronic components inside your computer are organized in the most logical and ef-
ficient way possible, much like the plumbing system in a building. If you have to locate a
part inside your computer, you can frequently find the switches (jumpers), upgrade sockets,
and related components in the same section of the system board. This same principle applies
to your power supply, the unit that channels electrical power in your computer. You can al-
ways find the cooling fan, voltage-selection switch, and power connector in the same location

on the back of your computer.

Memory

Your computer comes with factory-installed permanent memory called ROM (Read Only
Memory). The basic operating instructions are stored in ROM and are not erased when the
computer is turned off. In the past, it has been impossible to change the instructions stored
in ROM without changing the ROM modules, or the system board in the computer. Your
computer has a module, called the flash EEPROM (Electrically Erasable Programmable
Read-Only Memory), that can be updated. The BIOS (Basic Input/Qutput System) instruc-
tions and the Configuration Utility program are stored in the flash EEPROM in your comput-
er. In addition to permanent memory, your computer also has a temporary type of memory.
You might have heard computer memory referred to as RAM for random-access memory.
The instructions that your computer gets and the information your computer processes re-
main in RAM during your work sessions.

Computer memory is measured in kilobytes or megabytes of information (A byte is the
amount of storage needed to hold one character, such as a letter or a numeric digit). One ki-
lobyte (KB) equals 1024 bytes, and one megabyte (MB) is about 1 million bytes, Software
requires the correct amount of RAM to work properly. If you want to add new software to
your computer, you can usually find the exact memory requirements on the software packa-
ging.

RAM is not a permanent storage place for information. When you turn your computer

off, the information you entered during the work session daes not remain in memory. Since
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RAM is only active when computer is on, your computer uses disk drives to store informa-

tion even when the computer is off.

Displays
The display screen is the most common output device used to show you what the com-
puter is doing. The display screen shows messages from the POST (Power-On Self-Test),
the Configuration Utility program, your operating system, and your application programs.
The display screen also echoes (copies) the characters as you type them on the keyboard.
Displays come in many sizes and types. Your computer’s SVGA video controller sup-

ports a wide range of monochrome and color displays.

Disk Drives

The AAA computer comes with a diskette drive that uses 3.5-inch diskettes. Your AAA
computer also supports a second diskette drive that uses 5. 25-inch diskettes, or 3. 5-inch dis-
kettes, depending upon the type of drive installed.

There are two common types of disk drives: a hard disk drive (sometimes called a fixed
disk drive) and a diskette drive (sometimes called a floppy disk drive). The hard disk drive is
built into your computer (some models might not have a hard disk drive). With a hard disk.,
your computer can store large amounts of information (called files) in one convenient place.
Using a hard disk, your computer can save and retrieve information much faster than with a
diskette drive. A diskette drive uses a removable diskette, which has less storage space than
a hard disk.

Each disk drive has a letter assigned to it, so you can tell your computer where to find
information. For example, if your computer has two diskette drives, one is called drive A,

the other is called drive B. If you have a hard disk drive, it is called drive C.

Keyboards

I{f you are familiar with a typewriter, you’ll find the layout of the computer keyboard
very similar. You can use your keyboard for many purposes:

» Typing information.

+ Entering numbers with the numeric keypad.

* Requesting specific functions.

* Performing system functions with key combinations

¢« Moving around the computer screen,

The keyboard has letter keys, punctuation keys, and a spacebar. It also has function,
numeric, and arrow keys. How you use the keys depends on the software instalied on your
computer. The documentation that comes with your software has information about specific
key functions.

You will probably notice a difference between the touch (response) on a computer key-
board and the response of a typewriter. A computer keyboard is so responsive that you can

type using a light touch. When you hold down a character key, the character continues to
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type. This is called the typematic effect of a computer keyboard.

Adding Hardware

Ports (sometimes called connectors) are sockets on the back of the computer. When you
set up your computer, you connect the display, keyboard, and mouse into ports. Your com-
puter also has ports for adding hardware such as a printer or an external modem. Adding an
external modem to your computer requires a serial port; adding a printer typically requires a
parallel port.
¢ The Serial Port

The serial port is a connector on the back of the computer. You can use it to add hard-
ware to your computer, such as a plotter, serial printer, or external modem. You have two
serial ports in your computer, Serial B and Serial A,
¢ The Parallel Port

The parallel port on the back of the AAA computer lets you connect a printer to your
computer,
¢ The Mouse

The mouse is a pointing device for selecting items on a computer screen. You can use it
instead of the keyboard to do many tasks on your AAA computer. In many cases, a mouse
makes your program easier to use. With the mouse, you control the pointer that selects
items on the screen.
* Printers

Printers vary not only in quality, speed, and graphics capability, but also in the type of
fonts (type styles) supported.
e The Modem

A modem is used to communicate with another computer over telephone lines. Some
modems are installed inside the computer; others attached to the outside using a serial port.

Modems send and receive information at different speeds (baud rate).

New Words and Phrasss

memory n. A#H

drive n. B&HHB

jumper n. S8

upgrade n. 4, £ 4

channel v, 3| %

instruction n. %4

module n. M3k

program n. £F

kilobyte n. FFH,1024 FHPWE $.KB)

megabyte n. F ¥ (NEH .MB)
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approximately

adv. K&,

echo vt. ¥45, &4

keyboard n, &

monochrome n. %8¢

typewriter n. ITFM

screen n. BE

spacebar n. T

typematic n, Bt & vk K ik K

port n. $%Ha

mouse n. R AF

printer n. ATEP A

modem n. W& HAS

serial adj. #17¢h

parallel adj. #4174

plotter n. @AM

disk drive WA Z

system board EX:1

power supply LAY 3

cooling fan %30 R By

Configuration Utility REALAGER

work session IAE&

operating system S F

punctuation key PR R

serial port B AT 2

parallel port # 47w

baud rate D& 2

ROM Rk H ik B (Read Only Memory)

EEPROM & TR Rik A4 B (Electronically Erasable
Programmable Read-Only Memory)

BIOS A A N/#% B &% (Basic Input/Output Sys-
tem)

RAM M LA B (Random-Access Memory)

POST fud, B #& (Power-On Self-Test)

Notes
(1) In the past, it has been impossible to change the instructions stored in ROM with-

out changing the ROM modules, or the system board in the computer.
AL it RIERX FE, RIEA Fi8 £ 307 A E X818 to change the instructions stored in
ROM, Z&EH, stored in ROM Bt £ 4 A 5 iE ¥ &, B9 the instructions, without



