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Lesson One
Organization of Computer
System Components

A computer is a fast and accurate symbol manipulat ing
system that is organized to accept, store, and=pro cess data and
produce output results under the direc tion of a stored program
of instructions. Key elements in the basic organization of a
computer system are input, processing, and output devices.

INPUT DEVICES. Computer systems use many devices
forinput purpose. Some INPUT DEVICES allow direct
human/ machine communication such as a magnetizable ma-
terial, Devices that read data magnetically recorded on special
ly coated plaélic tapes or flexible or floppy plastic disks are pop-
ular. The keyboard of a workstation connected directly to ... or
ONLINE to ... a computer is an example of a direct input de-
vice. Additional direct input devices include the mouse, input
pen, touch screen, and microphone. Regardless of the type of
device used, all are components for interpretation and commu-
nication between people and computer systems.

- CENTRAL PROCESSING UNIT. The heart of any com-
puter system is the central processing unit(CPU), There are
three main sections found in the CPU of a typical persenal com-



puter system: The primary storage section, The arithmetic—log-
ic, section, and the control section. But these three sections
aren’t unique to personal computer: They are found in CPUs
of all sizes,

OUTPUT DEVICES. Like input units, output devices are
instruments of interpretation and communication between hu-
mans and computer systems of all sizes, These devices take out-
pﬁt results from the CPU in machine coded form and convert
them into a form that can be used ( 1) by people. (e.g. a printed
and / or displayed report) or (2) as machine input in another
processing cycle. '

In personal computer syst;:ms.display screen and desk top
printers are 'populaf output devices, Larger'arid faster pririters,
many online workstations, and magnetic tape drives are com-
monly found in larger systems,

The input / output and secondary storage units are some
times called peripheral devices (or just peritherals) . This termi-
nology refers to the fact that although these devices are not of
the CPU, they are often located near it.

New Words:

accurate a. HETRAY, FER
manipulate v. A8, E®R.HE. MI
symbol manipulating system 24 WMAL
process vt. BT
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processing sk L

processing devices A H AR

human / machine communication A—#L#,
magnetizable a, REREILET . BEF=HEREHER
keyboard n 28, F&

keyboard computer printer 35 HLE S8 FTEAL
keybcard punch BEFAM

workstation n. T¥EYS )

online a. B, LK. BRY
online workstation L TAEM

the mouse BT 4%

component n. o, #. T, WHEES TTE
section n, &4, Bx

unique a. 18, W () B
display n. B
_display screen BrE

desktop printer HRATEPHL

magnetic tape drive BN BHERSEE
peripheral a, FNRT, SPER, ShERAY

. no o SNERRE. SRS

peripheral device WA &

Notes to the Text:

1. Devices that .., are popular
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Supplementary Reading,
Computer Generations

-~ The First Gengration of Computers (1946 through 1959)
The first generation of computers was characterized by the -
most prominent - feature: of the ENIAC-vacuum tubes,
Through. 1950, séveral other notable computers were built,
cach contributing significant. advancemients, . such. as: binary
arithmetic, random access, and the concept of stored programs.
These computer concepts, which are common in today’s com-
puters. : L '
The Second Generation  of Cumputers (1959 lhrough
1964) S e : |
4+ Ta most people the invention of the. transistor meant
small protable radios. "To.those in the data processing business,
it-signaled the start of the-second generation of co mputers, The
transistor meant more: powerful, more reliable, and less expen-
sive computees thad: would accupy less space and- give oﬂ' less
heat than did vacuum—tube. powered computers; :
' The Third Generation of Computers (1964 lhrough 197. l)

.« 5 .



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

Fhe  compatibility - problems of second—generation com
puters were almost eliminated in third—generation com puters,
However; third— generation computers differed radically from
second—~generation-computers. The change was revolutionary,
not evolutionary, and caused con version nightmares for thou-
sands of computer users. In time, the conversion of informa-
tion systems from second generation to third--generation hard-
ware was written off as the price of progress.

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 techno logical breakthroughs in electronics ~—
the use of vacuum tubes, then transistors, and then integrated
circuits. Some people prefer to pinpoint the start of the fourth
generétion as 1971, with the introduction of large—scale integra.
tion (more circuits per unit space) of electronic circuitry. How:

« 6 .



ever, other computer designers argue thai if we acogpt this
premise, then there would probably have been a fifth, a sixth,
and maybe a seventh generation since 1971

One of the most significant contributions to the emergence
of the fourth generation of computers is the microprocessor.
The microprocessor, which can be con tained on a single silicon
chip, is a product of the microminiaturization of electronic
circuitry. The first fully operational 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 ever-
ything from elevators to satellites,

Generationless Computers -

- We may have defined our last generation of computers
and begun the erea of generatioﬁless 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 comput- -
ers say that even though. technological innovations are coming
in rapid succession, no single innoﬁation-is, or will be, signifi-
cantenough to characterize another generation of computers.

Notes to the Supplementary Reading

I to be characterized by ...
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Exercises
Put into English:
1. fERUE 2. AL EE
3. AR—PHEH R 4. @AW
5. BB 6. WP
1. A—YLiliR 8. WAE

True or False

L

A computer is a fast and accurate symbol manipu-
lating system.

2. Output devices are instruments of interpretation and
communication between humans and computers.

3. Primary storage is the heart of any computer system,

4. Input and output devices are the peripheral devices of
computers,

5. Computer systems use many devices for tnput
purpose,

Questions:

Can you give a few examples of input devices?



2. What is the definition of a computer?

Why is a computer called a system and how is a com-
puter system organized?

What are the output devices of the personal computer
system?

. 10 -



) Lesson® Two . |
The Hardware Components of a
Typical System (1)

By the hardware components of a computer, we mean its
actual physical units. We expect a compugar to. have some physi-
cal means of transmitting information to and from its environ-
ment, some structure for retaining this transmitted informaiton
for repeated use, a physical mechanism for performing‘basic
computations (-such as additions, multiplications, testing for
equality), and an.overall control mechanism fog supervising op-
eration of the other units. A typical system has five such compo-
nents, usually called INPUT, QUTPUT, MAIN MEMORY,
CENTRAL PROCESSOR, and BULK STORAGE units.

 The CENTRAL PROCESSOR comprises a control unit
and an arithmetic / logic unit. The control unit directs the
interaction of the nther components. it selects the command to
be executed, obtains the required data from memory or the
input unit, signals the arithmetic / logic unit to perform a re-
quired computation, and sends data to memory for storage or
to the output unit for display of results. The arithmetic / logic
unit performs computa— tions and make decisions,based on da-
ta given to it.



The MAIN STORAGE of the machine is usually com-

posed of magnetic core units that facilitate fast access of infor-
mation stored in there,

INPUT/ OUTPUT units transmit information to main
memory for processing by the system and from main memory
for display of computed results. Many_in_put/ output units ex-
ist, and new varieties are being introduced in efforts to adapt
the computer to a continualy wider range of activities,

The traditioral form of input is the punched card, a thin
rectangular, card comsisting of eighty columns. Each column
contains twelve rows in which small holes can be punched; each
configtiration of 'holeés in these rows represents a différent char-
acter. For example. using what is called the Hollerith code, a
column with a hole only in row 2 is interpreted as containing
the digit 2 where as a dolumt with-a hote punched both in row
2 ahd ‘in 'fow 12 i interpreted as containing the character B,
Thus, each column corresponds to one character and one such
punched card can contain up to eighty characters of punched
information. _

These cards can be manually prepared on a keypunch ma-
chine. This device resembles a typewriter, except that depres-
sing a keyboard key produces the appropriate configuration of
holes in column of a card rather than producing a character of
print. Typicaily, the user punches his instructions and data on
punched cards, These cards are then read as input by a device
called a card reader. A typical card reader can process

12 .



