3¢ 1. REGISTER TRANSFER LANGUAGE
(RTL)

@ What it is:

A symbolic way to describe how data moves between registers and what operations
happen inside a CPU.

@ Real-Life Analogy:

Think of a school staff room.
e Each teacher = a register
e Notes being passed from one teacher to another = register transfer
e The rules written on the notice board = RTL instructions describing who passes what

to whom.

Example:
R1 « R2

means
P Teacher R2 hands their notebook to Teacher R1.

Memory Trick:

RTL = Register Traffic Language
Imagine you're a traffic controller directing cars (data) between houses (registers).

¥¢ 2. REGISTER TRANSFER

@ What it means:

Moving data from one register to another.



@ Real-Life Analogy:
Passing a water bottle between two friends sitting in a row.
e Friend A — Friend B

e Friend B — Friend C

That passing action = register transfer.
Example:

R3 « R1

¢» Friend R1 passes the bottle to R3.

Memory Trick:

Transfer = Transport.
Just imagine transporting an item between pockets.

3¢ 3. BUS & MEMORY TRANSFER

@ What it means:

A bus is a shared data path.
Memory transfer = reading or writing data from memory.

@ Real-Life Analogy:
Bus = City Metro Train
e Many people can enter/exit at different stations

e But only one line (shared path)

Registers = stations.
Data = passengers.



So when R1 sends data to the bus:

Bus «— R1

¢ R1 puts a passenger onto the metro train.
Then:

R2 « Bus

¢» R2 picks up the passenger.

@ Memory Analogy:
Memory = Warehouse + Address Table
o MAR (Memory Address Register) = Warehouse address slip

e MDR (Memory Data Register) = Box of items

Memory Read:

MDR « Memory[MAR]

¢» Worker goes to location MAR and brings the box to MDR.
Memory Write:

Memory[MAR] « MDR

> Worker stores the box from MDR into the MAR location.

Memory Trick:

MAR = “Where?”
MDR = “What?”

3¢ 4. ARITHMETIC MICRO-OPERATIONS



These perform math operations inside registers.

@ Real-Life Analogy:

Calculator operations you do mentally.
e Add = You combine two piles of coins
e Subtract = Remove coins
e Increment = Add one coin

e Decrement = Remove one coin

Example:
R1 « R1 + R2

¢» Combine R1 and R2’s coin piles into R1.

Memory Trick:

Arithmetic = A for Add.
Always think: “A means number work.”

3¢ 5. LOGIC MICRO-OPERATIONS

These perform bitwise logical operations.

@ Real-Life Analogy (SUPER EASY):

Think of logic operations as filters on Instagram.
Operation Real-Life Equivalent
AND Only keep common things
OR Combine everything

XOR Keep only unique bits



