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What is a CPU?

The Central Processing Unit (CPU), often referred to as the "brain" of a computer, is a crucial
component responsible for executing instructions and processing data. It performs the basic

arithmetic, logic, control, and input/output (I/O) operations specified by the instructions in
the computer's programs.

Key Functions of a CPU

1.
2.

Instruction Fetching: The CPU retrieves instructions from the computer's memory.
Instruction Decoding: Once fetched, the CPU decodes the instructions to determine the
required operations.

Execution: The CPU performs the specified operations, which may involve arithmetic
calculations, logical operations, or data movement.

Memory Access: It reads from or writes data to memory as part of executing instructions.
Control Unit: The CPU's control unit directs the operation of the processor and its
interaction with other components.

Arithmetic Logic Unit (ALU): This part of the CPU performs all arithmetic and logical
operations.

Importance of CPU

The CPU is vital as it determines the overall speed and capability of a computer system. A
faster CPU can process more instructions per second, enhancing the performance for
applications and tasks.

Modern CPU Features

e Multiple Cores: Modern CPUs often have multiple cores, enabling them to process

multiple tasks simultaneously, improving multitasking and performance.

e Clock Speed: Measured in gigahertz (GHz), this indicates the number of cycles a CPU can

perform per second.



e Cache Memory: Small amounts of high-speed memory located inside the CPU to store
frequently used data and instructions.

Understanding the CPU's role and functions is essential for grasping how computer systems
operate and make decisions.

Types of Registers in a CPU

Registers are small, high-speed storage locations within a CPU that are used to temporarily
hold data and instructions. They are crucial for the efficient execution of instructions, as
they provide quick access to the data the CPU needs. Here are some common types of
registers found in a CPU:

1. Accumulator (ACC)

o The accumulator is a general-purpose register used to store intermediate results of
arithmetic and logic operations. It is heavily utilized during the execution of
instructions.

2. Program Counter (PC)

o The program counter holds the address of the next instruction to be executed. It
automatically increments after each instruction fetch, ensuring the CPU processes
instructions sequentially unless a jump or branch instruction alters its value.

3. Instruction Register (IR)

o The instruction register holds the current instruction that is being executed. It
temporarily stores the instruction fetched from memory before it is decoded and
executed.

4. Memory Address Register (MAR)

o This register holds the memory address of data that the CPU needs to access.
Whether reading from or writing to memory, the MAR specifies the address involved
in the operation.

5. Memory Data Register (MDR)

o Also known as the memory buffer register, the MDR holds the actual data being

transferred to or from memory. It acts as a buffer between the CPU and memory.
6. Index Register

o Anindex register is used to modify operand addresses during the execution of a
program, facilitating operations on arrays and data structures by providing a way to
apply offsets to base addresses.

7. Stack Pointer (SP)

o The stack pointer keeps track of the top of the stack in memory. It is crucial for
managing function calls, local variables, and return addresses in programming,
especially in recursive functions.

8. Flag Register/Status Register

o This register contains flags or status bits that provide information about the
outcome of arithmetic and logic operations, such as zero, carry, overflow, and sign
flags. These flags influence subsequent instruction execution by affecting branching
and decision-making processes.



Understanding these registers helps in comprehending how CPU handle instructions and
data efficiently, enhancing overall system performance.
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