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Module 2: Core
Components and
Their Functions

This module explores the fundamental components that power modern
computing systems. We'll dive deep into the inner workings of CPUs and
memory, examining how these critical elements function together to enable the

incredible capabilities of today's computers.



How the CPU Works: The
Brain of the Computer K

The central processing unit (CPU) is the primary component that drives the ‘

operation of a computer. It is responsible for fetching, decoding, and executing
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instructions in a continuous cycle, enabling the computer to perform a wide

range of tasks. This process is the fundamental mechanism that allows

computers to process data and carry out complex operations. '

The first stage of the CPU's operation is the fetch stage, where the CPU
retrieves an instruction from the computer's memory. This instruction could be

a mathematical operation, a data movement command, or a control function.

The CPU then stores this instruction in a special register for further processing.
.
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In the decode stage, the CPU examines the instruction it has fetched and . f
determines what action needs to be taken. This involves analyzing the individual > - Cee c Ll s

components of the instruction, such as the operation code and any operands, to ——

understand the specific operation that needs to be performed. The CPU will
then prepare the necessary resources, such as registers and arithmetic logic

units, to carry out the instruction.

Finally, in the execute stage, the CPU performs the action specified by the
instruction. This could involve arithmetic operations, such as addition or
multiplication, data movement, such as copying data from one location to
another, or control functions, such as branching to a different part of the

program. Once the instruction has been executed, the CPU updates any

necessary registers or flags to reflect the result of the operation.

This fetch-decode-execute cycle is repeated continuously, with the CPU rapidly B races
processing instructions and data to power the various functions and o
applications running on the computer. The speed and efficiency of this process
are critical to the overall performance and responsiveness of the computer

system.



I
. -
=
=

K/ BNIIHERT

Main Components of the CPU

ALU (Arithmetic Logic
Unit)

Performs mathematical
calculations and logical operations.

CU (Control Unit)

Directs the operation of the
processor by managing the flow of
data between the CPU, memory,

and peripherals.

Registers

Small, fast storage locations within
the CPU that hold data and

instructions temporarily.



Types of CPUs: Single-core
vs Multi-core

Single-core CPUs

Single-core CPUs have a single processing unit that handles tasks sequentially.
This was the standard design for CPUs in older computers and early personal
computers. While simple and cost-effective, single-core CPUs are limited in

their ability to multitask and handle complex, resource-intensive applications.

The single processing unit in a single-core CPU can only execute one instruction
at a time. This means that if multiple programs or tasks are running
simultaneously, the CPU has to rapidly switch between them, resulting in slower

overall performance compared to multi-core processors.

Multi-core CPUs

In contrast, multi-core CPUs contain multiple processing units (called cores) on
a single chip. This allows them to perform multiple tasks or execute multiple
threads of a single application simultaneously, resulting in improved overall
performance and efficiency.

Common examples of multi-core CPUs include dual-core (2 cores), quad-core (4
cores), hexa-core (6 cores), and octa-core (8 cores) processors. As the number of
cores increases, the CPU's ability to handle parallel processing and multitasking
also improves, making multi-core CPUs well-suited for demanding applications

such as video editing, 3D rendering, and scientific computing.
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Advanced CPU
Technologies

1 Hyper-Threading

A technology that allows a single core to process multiple threads,

improving multitasking and performance.

2 Simultaneous Multithreading (SMT)

Similar to Hyper-Threading, this technology enables a single core to
handle multiple threads concurrently, enhancing overall system
efficiency.

3 Specialized CPUs

Mobile CPUs are designed for low power consumption and heat output,
used in laptops and mobile devices. Server CPUs are optimized for

handling heavy workloads, large amounts of RAM, and multiple cores.



Understanding RAM: The
Computer's Short-Term
Memory

Definition of RAM

1 Random Access Memory is temporary storage that the CPU uses
to store data that is actively being used or processed.

Volatility

2 Unlike permanent storage, RAM is volatile, meaning it loses its
data when the computer is turned off.

Speed

3 RAM provides much quicker data access compared to storage
devices, crucial for the overall speed and responsiveness of a

system.
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Types of RAM

Type Description

DDR SDRAM Double Data Rate
Synchronous
Dynamic RAM

DDR3, DDR4, DDR5 Newer versions of
DDR

SRAM Static RAM

Usage

Most common in

modern computers

Each offering
improvements in
speed and efficiency

Faster and more
expensive, typically
used for cache

memory in CPUs
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The Importance of RAM in System
Performance

System Performance

More RAM allows a computer to
handle more tasks simultaneously
without slowing down. This is because
the CPU can access data and
instructions stored in RAM much faster
than it can retrieve them from storage
devices like hard drives or SSDs. The
increased memory capacity enables the
system to keep more active
applications and data in memory,
reducing the need for slower disk
access.

Multitasking

With more RAM, applications can run
more smoothly, and switching between
tasks is faster. When you have multiple
programs open at once, RAM allows the
computer to quickly switch between
them without having to constantly load
and unload data from storage. This
makes for a more responsive and

seamless multitasking experience.

Data Access Speed

RAM provides much quicker data
access compared to storage devices,
crucial for the overall speed and
responsiveness of a system. The ultra-
fast access times of RAM mean that the
CPU canretrieve the information it
needs without having to wait for slower
storage devices to fetch the data. This
rapid data access is essential for
smooth performance, especially in
demanding applications like video
editing, 3D rendering, or scientific

computing.




