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Module 1: Computer Organization & Architecture Intro

1. Computer Architecture R

* Refers to attributes visible to the programmer

* Examples: Instruction set, number of bits for data types,
I/O mechanisms, addressing techniques

2. Computer Organization
* Refers to operational units and their
interconnections that realize the architectural
specifications
» Examples: Control signals, inferfaces, memory fechnology

Key Difference & Example
» Organization is about how features are implemented
(hardware details), while architecture is about the
programmer’s view

» Example: Architecture defines a ‘multiply” instruction.
Organization decides how it's done (e.g., special multiply
unit or repeated addition)

Special Unit

AxB

Repeated Add

(A+A+..) E
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|| Functional Blocks & CPU Components
. Central Processing Unit (CPU)
| Often colled the “brain”, it performs thinking, calculating,

land decision- making. Executes instructions for all tasks.
Cumponen’rs of CPU

- —> Data Path
':r -! ---=- Control Path

Input Unit |_ m_.: | Output Unit
! Internal N
. Memory [*|,
 — ¥

1
il Main Mgrnorv 4
Secondury Storage ]

| Control Unit (CU) : Controls operations, follows instructions,
| manages data flow.

| ALU_(Arithmetic Logic Unit) : Performs math (add, subtract) &
| logic (comparisons).

RAM
J
| l CPU
| J

Input Input-output processor | | Output
I devices (IoP) devices

| Input Unit : Gets data (keyboard, mouse) for processing.

| Output Unit : Sends processed data (monitor, prinfer) to user.
| Memory Types

|Muln Memory (RAM): Holds current data/instructions.
Secondary Storage : Stores dota / programs not in use (HDD, SSD).
| Internal Memory : Temporary storage (regls#ers cache).

| Stack Organization (LIFO)

| Last-in, first-out list.

IIn:-:er’ruon = (PUSH) (pushes new item on top).
I Deletion — (removes top item).

| Simulated by incrementing / decrementing the (Stack Pointer (SP)
! register, which holds the address of the top item.

| ? PUSH \' / POP
| =

y
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Registers
* The ‘Instruction Register (IR) is in the CPU & holds

the ‘machine instruction’ currently being
decoded /executed.

JI LiLL . IR
CPUJE == | DECODE

* Once fetched from memory, instruction is loaded into
IR for the ‘control wunit’.

* The ‘Memorﬂ Address Register (MAR) holds the ‘memory

address’ for read/write operations.
It's like the CPU writing down a specific <%
‘house number’ to visit in memory. 25

* The “Program Counter (PC)’ keeps track of instructions
& holds the ‘address of the next instruction’ to be

executed. PC =D
NEXT: 102
* PC is ‘incremented’ ofter each fetch.
List of Registers for Basic Computer
Register symbol | Bits Register name Function
DR 16 | Data register Holds ‘memory operand’
AR 12| Address register | Holds ‘address for memory’
AC 16 | Accumulator "Processor register’
IR 16 | Instruction register Holds ‘instruction code’
PC 12 | Program counter  |Holds “address of next instruction
TR 16 | Temporary register | Holds “temporary data’
INPR 8 | Input register Holds ‘input character’
OUTR 8 [ Output register [Holds ‘output character’

To Access more such content, visit pygfort.com E
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Full content is
available at
‘topmate.io/saumyl90S’ -/
or you can navigate
to the specific section
of the subject on
‘Pygfort.com’

to access it
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