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1. Fundamental to Digital Computer

1.1 Introduction to Digital computer

The simple diagram in fig 1 give agood starting point for discussion of computer

organization .
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Simplified Block Diagram a Digital Computer

Asindicate by fig -1-, the four fundamental components of a computer are its memory ,
central processing Unit (CPU) , Mass storage subsystems, and input / output (1/0)
subsystem.
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The purpose of the memory is to save both the instruction that indicate the operation of the

computer and the data being operated on .
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The CPU Controls the decoding and execution of the instructions.

o Sl Mty jends e 3 jlaadly 4 3K jal) Aadladll Bas g a8

The Mass storage subsystems store large quantities of al types of information over

extended periods.
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The Input / Output subsystems gives the external world a means of communicating with

the digital computer.
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The diagram shows all of the components connected to a common line that represent a set

of conductors referred to as the system bus.
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The CPU isdivided into mgjor parts, one part being responsible for the overall control of
the system and for retrieving and decoding the instructions and the other part, called the

arithmetic logic unit (ALU) being responsible for the arithmetic and logic operation. The

CPU in amicrocomputer system is called the microprocessor unit (MPU).
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1.2 Microcomputer architecture

We will now take an architecture of atypical microprocessor which shownin Fig (2).
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Architecture of atypical microprocessor

We seein Fig (2) the overall architecture of atypical microcomputer system and the
components shown in this figure are the central processing unit CPU, timing circuitry

memory, input / output (1/0) subsystem, bus control logic and system bus.
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Microprocessor (CPU): Its purpose is to decode the instructions and use then to control

the activity with in the system. It also performs all arithmetic and logic computations.
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Timing Circuity (Clock): It is needed to synchronize the activity within the

microprocessor and the bus control logic and may the timing circuity and microprocessor

isincluded in the same integrated circuit.
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Main Memory ( Smple Memory ): is used to store both the data and instructions that are

currently being used . It is normally broken into several modules, with each module
containing severa thousand locations . Each location may contain part or all of instruction
and is associated with an identifier called a memory address (or address), the Memory
modules used in Multiprogramming.

The CPU doesits work by successively inputting or fetching instructions from memory
and carrying out the tasks dictated by them.
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|/O Subsystem: It 's may consists of avariety of devices for communicating with the

external world and dealing with large quantities of information.
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Keyboards, light pens, and analog to digital (A/D) converts are examples of input
equipment, CRT monitors, line printers, plotters and digital to analog (D/A) converts are
output devices. Some devices, such as terminals, provide both input and output
capabilities.
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M ass stor age units: It 's the components that permanently storing programs and data. The

more popular types of mass storage equipment are magnetic tape and disk units but recent

technology has made available magnetic memories (MBMs).
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Although a mass storage unit may be used to store both programs and data, programs

must be transferred to memory they are executed, and data must be in memory before they

can be operated on by a programs.
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System Bus: isaset of conductors that connects the CPU to its memory and 1/0O devices.
It is over these conductors, which may be wiresin a cable or lines on a printed circuit (PC)
board that all information must travel. Exactly how information is transmitted over the bus

is determined by the bus specifications.
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Normally, the bus conductors are separated into three groups:
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1. The datalines for the transmitting the information.
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2. The address lines, which indicate where the information is to come from or isto be

placed.
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3. The contral lines, which regulate the whole system.
Lol o glaial) dati i 55 kgl Jashaa

| nterfaces:
It is the device that manages the connection between two devicesin the digital computer

system. And it's way of management is differ and depend on which devicesis connected

.Therefore we can ssimply classified it into:
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1. Interface between CPU and Main Memory
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In this case the interface is a Simple device offers these jobs:
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a. specified the type of operation with Main Memory if it Read or write.
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b. specified the location which will consider to execute the operation.
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2. Interface between CPU and M ass Storage Memory
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In this case the interface is a more complicated device offers these jobs:
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a. Specified the type of operation with Mass Storage Memory if it Read or write.
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b. Specified the location which will consider to execute the operation.
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c. Synchronize the CPU with Mass storage device
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d. Present atemporally storage for transferred information.
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3. Interface between CPU and 1/0 Sub System
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In this case the interface is a very complicated device offers these jobs:
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a. Specified the type of operation with 1/0 sub system if it Read or write.
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b. Specified the device which will consider to execute the operation.
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c. Synchronize the CPU with 1/0 sub system
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d. Present a Temporally storage for transferred information
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e. convert the information in suitable form that match the required task.
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Bus Control Logic

This unit control the bus system and have these jobs:
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1. synchronize devices connected to the CPU from reading it's specifications and tell the

timing circuit to generate the suitable pulse for the device.
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2. choose the device that connect to the CPU First if more than one deviceis requst an

service in the same time with respect to priority specified from the designer or the user.
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The priority specified by three ways:
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1. By the designer if the computer is general purpose.
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2. By the user if the computer is special purpose.
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3. Some special situation that manage the priority in special way for some devicesin the

configuration and the others have the default priority.
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