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CHAPTER 1
COMPUTER ORGANIZATION AND UNITS

1.1 COMPUTER ORGANIZATION

1. Computer Organization

A computer is a programming, electronic device that accepts input, performs operations
or processing on the data, and outputs and stores the results. Because it is programmable, the
instructions—called the program—tell the computer what to do. The relationships between
these four main computer operations (input, processing, output, and storage) are shown in

Figure 1-1.

>

[:D[ Input ’ — ‘ Processing J — | Output l =

Storage

Figure 1-1 Basic operations within a computer

The corresponding devices to perform these tasks are input devices, processing devices,
output devices, and storage devices.

(1) Input Devices

An input device is any piece of equipment that supplies materials (input) to the computer.
The most common input devices are the keyboard and mouse (see Figure 1-2). Other
possibilities include image and bar-code scanners, joysticks, touch screens, digital cameras,
electronic pens, fingerprint readers, and microphones. Input devices for a stereo system might

be a CD player and antenna.

|. i

R

Figure 1-2 Hardware of a computer system
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(2) Processing Unit

The heart of any computer system is the central processing unit (CPU), located inside the
computer’s main box or system unit.

A processor is composed of two functional units—a control unit and an arithmetic/logic
unit—and a set of special workspaces called registers.

Figure 1-3 depicts its structure, in which the Internal CPU Interconnection provides

communication among the Control Unit, ALU, and register.

Arithmetic
and
Logic Unit

H, Internal CPU
Interconnection

Figure 1-3 Central Processing Unit (CPU)

The control unit is the functional unit that is responsible for supervising the operation of
the entire computer system.

The control unit fetches instructions from memory and determines their types or decodes
them. It then breaks each instruction into a series of simple small steps or actions. By doing
this, it controls the step-by-step operation of the entire computer system.

The arithmetic and logic unit (ALU) is the functional unit that provides the computer with
logical and computational capabilities. Data are brought into the ALU by the control unit, and

——(1]



o= R0 COMPUTER ORGANIZATION AND UNITS

the ALU performs whatever arithmetic or logic operations are required to help carry out the
instruction ",

A register is a storage location inside the processor. Registers in the control unit are used
to keep track of the overall status of the program that is running. Control unit registers store
information such as the current instruction, the location of the next instruction to be executed,
and the operands of the instruction 2l In the ALU, registers store data items that are added,
subtracted, multiplied, divided, and compared. Other registers store the results of arithmetic
and logic operations.

(3) 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, 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.

(4) Storage Devices

Storage is a computer section used primarily for storing information such as instructions,
programs and data.

There are two types in storage devices, one is the memory (sometimes called as primary
storage), another is the secondary storage. Primary storage is located within the system unit
that houses the CPU and other components 4, Secondary storages include the storage media
and drives, We will describe them in section 1-4 of this textbook.

An arbitrary desktop computer (not necessarily a PC) is shown in Figure 1-4. It has a
large main memory to hold the operating system, applications and data, and an interface to
mass storage devices(disks and DVD/CD-ROMs). It has a variety of 1/0 devices for user input
(keyboard, mouse, and audio), user output (display interface and audio), and connectivity
(networking and peripherals). The fast processor requires a system manager to monitor its core

temperature and supply voltages ,and to generate a system reset.

2. Types of Computer

There are four types of computers: supercomputers, mainframe computers, minicomputers,
and microcomputers.

(1) Supercomputers are the most powerful type of computer. These machines are
special high-capacity computers used by very large organizations. IBM’s Blue Gene is
considered by many to be the fastest computer in the world.

(2) Mainframe computers occupy specially wired, air-conditioned rooms. Although not

nearly as powerful as supercomputers, mainframe computers are capable of great processing



speeds and data storage . For example, insurance companies use mainframes to process
information about millions of policyholders.

Main processor

e/
é T ,%/ Main memory
Z LA R L %
277
Reset R Serial/USB

Mouse, keyboard,
modems, scanners
——= printers, floppy disks,
other
Temperature and ~———  digital cameras
supply voltage monitor

Interrupts ‘ ———

Sensors

Internet via cable,
file servers, database
servers, workstations,
multiprocessing engine

Hard diSkS. —-——‘;’Mm T
DVD/CDROM

Output, o

[nput -t

Display

| e e e ——
System expansion

Figure 1-4 Block diagram of a generic computer

(3) Midrange computers, also referred to as servers, are computers with processing
capabilities less powerful than a mainframe computer yet more powerful than a
microcomputer'®. Originally used by medium-size companies or departments of large
companies to support their processing needs, today midrange computers are most widely used
to support or serve end users for such specific needs as retrieving data from a database or
supplying access to application software.

(4) Microcomputers are the least powerful, yet the most widely used and fastest-
growing, type of computer. There are four types of microcomputers: desktop, notebook, tablet
and handheld computers. (See Figure 1-5.) Desktop computers are small enough to fit on top
of or alongside a desk yet are too big to carry around "), Notebook computers, also known as
laptop computers, are portable and lightweight and fit into most briefcases. Tablets, also
known as tablet computers, are the newest type of computer. They are smaller, lighter, and
generally less powerful than notebook. Like a notebook, tablets have a flat screen but typically
do not have a standard keyboard. Instead tablets typically use a virtual keyboard that appears
on the screen and is touch-sensitive *!, The best known tablet is Apple’s iPad ], Handheld
computers are the smallest and are designed to fit into the palm of one hand. These systems

—]



