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Computer Architecture

Branching

A branch is an instruction in a computer program that can cause a computer to
begin executing a different instruction sequence and thus deviate from its
default behavior of executing instructions in order. Branch may also refer to the
act of switching execution to a different instruction sequence as a result of
executing a branch instruction. Branch instructions are used to implement
control flow in program loops and conditionals (i.e., executing a particular

sequence of instructions only if certain conditions are satisfied).
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A branch instruction can be either an unconditional branch, which always
results in branching or a conditional branch, which may or may not cause
branching depending on some condition. Also, depending on how it specifies

the address of the new instruction sequence (the target address).
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A Dbranch instruction is generally classified as direct, indirect or relative. It
means the instruction contains the target address, specifies where the target
address is to be found (e.g., a register or memory location), or specifies the
difference between the current and target addresses. A Dbranch instruction

computes the target address in one of four ways:

A target address is the sum of a constant and the address of the branch

o

instruction itself.

o The target address is the absolute address given as an operand to the

instruction.
o The target address is the address found in the Link Register.

o The target address is the address found in Count Register.
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The target address can be computed sufficiently ahead of the branch to pre-fetch

instructions along the target path using the first two methods.
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Using the third and fourth methods, pre-fetching instructions along the branch
path is also possible provided the Link Register or Count Register is loaded

sufficiently ahead of the branch instruction.
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e Types of Brach Instructions

There are three types of branching instructions in computer organization:

Branch
Instruction
Types

Return
Instructions

i Jump
INnstructions
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1. Jump Instructions

The jump instruction transfers the program sequence to the memory address
given in the operand based on the specified flag. Jump instructions are further
divided into two parts, Unconditional Jump Instructions and Conditional Jump

Instructions.
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o Unconditional Jump Instructions: Transfers the program sequence to the

described memory address.

o Conditional Jump Instructions: Transfers the program sequences to the

described memory address only if the condition is satisfied.
2. Call Instructions

The call instruction transfers the program sequence to the memory address given
in the operand. Before transferring, the address of the next instruction after
CALL is pushed onto the stack. Call instructions are also two types:

Unconditional Call Instructions and Conditional Call Instructions.
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¢ Unconditional Call Instructions: It transfers the program sequence to the
memory address given in the operand.
e Conditional Call Instructions: Only if the condition is satisfied, the

instructions execute.
3. Return Instructions

The return instruction transfers the program sequence from the subroutine to the
calling program. Return instructions are two types: Unconditional Jump

Instructions and Conditional Jump Instructions.
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