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Part 1 Fundamentals of Computer
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Lesson 1 Organization of Computer System
Components
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[R3] A
Now that we’ve examined what is a computer, let’s look again at our computer definition:
A computer is a fast and accurate symbol manipulating system that is organized to accept,
store, and process data and produce output results under the direction of a stored program of
instructions. This section explains why a computer is a system and how a computer system is
organized.

C> input devices l:> Central processing unit |:> Output devices I;J>
)
———-»17 Memory —|<__——

Fig.1 The basic organization of a computer system

Fig. 1 shows the basic organization of a computer system. Key elements in this system
include memory, input, processing, and output devices. Let’s examine each component of the
system in more detail.

Input Devices

Computer systems use many devices for input purpose. As shown in Fig. 2, some INPUT
DEVICES allow direct human/machine communication, while some first require data to be
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Part 1 Fundamentals of Computer

recorded on an input medium such as a magnetizable material. Devices that read data
magnetically recorded on specially coated plastic tapes or flexible or floppy plastic disks
are popular. The keyboard of a workstation connected directly to... or ONLINE to... a
computer is an example of a direct input device. 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 communication between people and computer
systems.

Magnetic tape reader

=

Magnetic tape cassette reader Touch screen

Fig. 2 A few examples of input devices

Central Processing Unit

£

The heart of any computer system is the central processing unit (CPU) . As Fig.3 shows,
there are two main sections found in the CPU of a typical personal computer system: The
arithmetic-logic section, and the control section. But these two 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 humans and computer systems of all sizes. These devices take output results from the
CPU in machine-coded form and convert them into a form that can be used (a) by people

(e.g. a printed and/or displayed report) or (b) as machine input in another processing
cycle.

In personal computer systems (Fig. 3) , display screen and desktop printers are popular
output devices. Larger and faster printers, many online workstations, and magnetic tape drives
are commonly found in larger systems.

The input/output and secondary storage units shown in Fig. 3 are sometimes called

peripheral devices (or just peripherals). This terminology refers to the fact that although these
devices are not a part of the CPU, they are often located near it.

i
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Built-in Online Ssecondary Storage Devices

~= Input o Output
: davices Coillrol bec?on devices
: ‘ I
S i Primary Storage Section
e « Primary Storage

E Floppy disk Input ! ares ! Output
i Storage == =wweecmnmen ! Storage
- area , Working Storage , area
Laa i area ' ;

Tape cassette T

Offline Secondary Arithmetic-Logic Section

Storage media

4 Central Processing Unit in System Cabinet

&

Keyboard Mouse

Fig.3 The components in the CPU of a personal computer system

[ &R ]

stored program / sto:d 'prougreem/ fFEAEFEF

input device / 'input di'vais/ #A&Z&

central processing unit / sen'tra:l prau'sesin ‘jurnit/ degbEESE
output device / 'autput di'vais/ #HiHi&&

primary storage (memory) /'praimeri 'storidz/ FEfEse
secondary storage (memory) /'sekenderi 'storidz/ HHEIfERESE, —iTEpEae
arithmetic-logic section / 8'riBmatik 'lodzik 'sekfon/ HABHHE I
workstation / 'wa:kstei[(e)n/ T {Euk

magnetic tape drive / meeg'netik teip drarv/ REAHL

display screen / dr'spler skri:n/ ERg%

peripheral / pa'riferal / AMNER & (fRiFRIME)
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Lesson2 The CPU
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§23'8|
The CPU is responsible for the manipulation of symbols, numbers, and letters and also
controls the other parts of the computer system. The CPU has two major sections: an
arithmetic logic unit (ALU) and a control unit. Both of these units work closely with primary
memory to carry out processing tasks inside the system unit.

Primary Memory -

Primary memory (also called main memory, primary storage, and internal storage)
holds: ‘
® The programs and the data being used by those programs.

¢ Intermediate processing results.

® Output that is ready to be transmitted to secondary storage or to an output device.

Once programs, data, intermediate results, and output are stored in primary memory, the
CPU has to be able to find them again. Thus each location in primary memory has an address.
In many computer systems, a single address will store a single character of data. The size of
primary memory varies from computer to computer. Whenever an item of data, an instruction,
or the result of a calculation is stored in memory, it is assigned an address, so the CPU can
locate it again when it is needed.

Primary memory is relatively expensive and limited in size. For this reason it is only used
temporarily. Once the computer is finished with specific pieces of data and program
instructions, they are overwritten by new incoming data or program instructions, released as
output, or returned to secondary storage.

The Arithmetic-Logic Unit

The arithmetic-logic unit (ALU) is the section of the CPU that does arithmetic and
logic operations on data. Arithmetic operations include such tasks as addition,
subtraction, multiplication, and division. Logic operations involve the comparison of two
items of data to determine if they are equal, and if not, which is larger. All data coming
into the CPU, including non-numeric data such as letters of the alphabet, are coded in
digital (numeric) form. As a result, the ALU can perform logical operations on letters
and words as well as on numbers. Such basic arithmetic and logic operations are the only
ones the computer can perform. That might not seem very impressive, but when
combined in various ways at great speed, these operations enable computers to perform
immensely complex tasks.

-6-



Part 1 Fundamentals of Computer

The Control Unit

The control unit controls and coordinates the other components of the computer. It reads
stored program, instructs one at a time, and based on what the program tells it to do, directs
other components of the computer to perform the required tasks. For example, it might
specify which data should be placed in primary storage, which operation the ALU should
perform on the data, and where the results should be stored. It might also direct the result to an
appropriate output device, such as a printer. After each instruction is executed, the control unit
proceeds to the next instruction.

_Registers

To enhance the effectiveness of the computer, the control unit and ALU contain special
storage locations that act as high-speed staging areas7. These areas are called registers.

Since registers are actually a part of the CPU, their contents can be handled much
more rapidly than the contents of primary memory. So to speed up processing, for
example, program instructions and data are normally loaded into the registers from
primary memory just before processing. These devices play a crucial role in making
computer speeds extremely fast.

There are several types of registers, including those listed here: instruction register and
address register: before each instruction in a program is processed, the control unit breaks it
into two parts. The part that indicates what the ALU is to do next (for example, add, multiply,
compare) is placed in the instruction register. The part that gives the address of the data to be
used in the operation is placed in the address register. Storage register: the storage register
temporarily stores data that have been retrieved from primary memory prior to processing.
Accumulator: the accumulator temporarily stores results of ongoing arithmetic and logic
operations. Flag register: the ALU will also set flags as the result of an operation. For example,
an overflow flag is set to 1 if the result of a computation exceeds the length of the register into
which it is to be stored. The instruction and address registers are often located in the control
unit, whereas the storage register, accumulator, and flag register are often in the ALU.

[EdHEICER]

Central Processing Unit (CPU) /sen'tra:l prau'sesin 'ju:nrt/ 1 5Rib3E &
primary storage / ‘praimeri 'storidz/ E1EfERS

instruction register / in'strak[an 'redziste/ {54 FF5E

address register / 9'dres 'red3ziste/ HuhlEFFEE

storage register / 'storid3 'redziste/ ErhEHIER

accumulator / 8'kju:mjuleitea / 2%

flag register / fleeg 'redziste/ FrisFFAS

Arithmetic-Logic Unit (ALU) /o'ri@matik 'lod3zik ‘juinit/ S ARIBEH T
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Lesson 3 Memory Devices
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Several kinds of semiconductor memory chips are used in primary storage. Each serves a
different purpose.

Random-Access-Memory

Random-access-memory (RAM)D is used for short-term storage of data or program
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