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COMPUTER ARCHITECTURE-

Infroduction to Computer Architecture

Computer Architecture refers to the design, structure, and organization of @
computer system. It describes how hardware components interact with each
other and how software communicates with hardware.

It includes:
» Instruction Set Architecture (ISA)
» Microarchitecture

» System Design
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The foundation of modern computer architecture is based on the concept
proposed by John von Neumann in 1945, known as the Von Neumann

History of Computer Architecture

Architecture.

Major generations:

>

First Generation — Vacuum Tubes

» Second Generation — Transistors
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Third Generation — Infegrated Circuits
Fourth Generation — Microprocessors

Fiftth Generation — Artificial Intelligence
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Functional Units of Computer/
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A computer consists of the following units:

Accepts data and instruction:s.
Examples: Keyboard, Mouse
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Qutput Unit

Displays processed results.
Examples: Monitor, Printer

3M3eYe gfAe Nay fhe v gRume few@rd gl



Memory Unif

Stores data and instructions.
Types:
» Primary Memory (RAM, ROM)

» Secondary Memory (HDD, SSD)
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Central Processing Unit (CPU)/
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CPU consists of:

» ALU (Arithmetic Logic Unit)
» Confrol Unit

» Registers
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Von Neumann Architecture/
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In Von Neumann architecture:

» Data and instructions share the same memory.
Single bus system is used.
Sequential execution of instructions.

Advantages:

Low cost

>

>

>

» Simple design
>

» Disadvantages:
>

Bottleneck problem



Harvard Architecture/gds 3fehea=R

Harvard architecture uses separate memory for data and instructions.
Advantages:

» Faster processing

» No boftleneck

» Disadvantages:
>

Complex design
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Instruction Set Architecture (ISA)/
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ISA defines:

>
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Supported instructions
Data types

Registers

Addressing modes
Types:

RISC

CISC
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RISC and CISC Architecture/
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RISC (Reduced Instruction Set Computer)
Examples:

> ARM Holdings processors
> Features:

> Simple instructions

> Fast execution

CISC (Complex Instruction Set Computer)

> Examples:

> Intel x86 processors
> Features:

> Complex instructions
> Fewer lines of code
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Memory Hierarchy /AART YTl

Levels:

» Regqisters

» Cache Memory
» Main Memory
>

Secondary Storage

Closer memory to CPU = Faster but expensive
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Cache Memory/$2T AARY

Types:
» LI
> L2
» L3

Cache improves performance by reducing memory access time.
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Pipelining/ grsqarsiaer

Pipelining increases CPU efficiency by overlapping instruction execution.
Stages:

» Fetch

Decode

Execute

Memory

Write Back
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Parallel Processing/TATATAY THTHIOT

Used in:
Supercomputers
Al Systems
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Multiprocessor Systems/AeENATT ATTH

A system with more than one CPU.
» Advantages:

» Higher performance

» Reliability
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Input/Output Organization/
E'HgE/HB?g? HITSA

Techniques:

» Programmed |/O
» Inferrupt Driven I/O
» DMA
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Features of Computer Architecture
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*Speed (I17d)

*Accuracy ([c¥rdT)

«Automation (FddTeld)

-Storage Capacity ({SRUT &7#d)
*Reliability (faead=radr)
*Scalability (Td€dR &7HdT)



Applications of Computer Architecture
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Education

> Online learning platforms
Banking

> ATM, Online transactions
Healthcare

> Medical imaging, patient records
Defense

> Missile systems, radar

Business

> Data processing, accounting

Artificial Intelligence
> Machine learning systems
Cloud Computing

> Services by Amazon Web Services



Modern Trends in Computer Architecture
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Quantum Computing

» Al Accelerators

Cloud Computing

Edge Computing

Green Computing

Companies leading innovation:
NVIDIA

AMD
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Distributed Systems / f@aRd Joelr

Multiple computers connected over network working as a single system.
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Security in Computer Architecture
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*EncrypliC
*Firewalls
*Access Control
*Secure Boot

Performance Metrics
yeeleT ATIES

» Clock Speed
Throughput
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Latency
MIPS
FLOPS
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Conclusion/faTsay

Computer Architecture is the backbone of computing systems. It determines
performance, efficiency, and scalability of modern systems.
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