	ALU Operation
	Test Case
	Inputs
	Expected Outputs

	Bitwise AND
	Non-zero output
	A=X“0F0F0F0F”

B=X“FFFFFFFF”

SHAMT=don’t care
	R=X“0F0F0F0F”

	
	All zero output
	A=X“0F0F0F0F”

B=X“F0F0F0F0”

SHAMT=don’t care
	R=X“00000000”

	
	All one output
	A=X“FFFFFFFF”

B=X“FFFFFFFF”

SHAMT=don’t care
	

	Bitwise OR
	All one output
	A=X“0F0F0F0F”

B=X“F0F0F0F0”

SHAMT=don’t care
	

	
	Non-zero output
	A=X“0F0F0F0F”

B=X“00000000”

SHAMT=don’t care
	

	
	All zero output
	
	

	Bitwise XOR
	Invert bits of A by setting B to all ones, non-zero output
	
	

	
	All one output
	
	

	
	All zero output
	
	

	Bitwise NOR
	Invert bits of A by setting B to all zeros, non-zero output
	
	

	
	All one output
	
	

	
	All zero output
	
	

	Shift left logical
	Shift by non-zero number of bits
	
	

	
	Shift by zero bits
	
	

	Shift right logical
	Shift by non-zero number of bits
	
	

	
	Shift by zero bits
	
	

	Shift right arithmetic
	Shift positive value by non-zero number of bits
	
	

	
	Shift negative value by non-zero number of bits
	
	

	Set on less than
	A < B
	A, B positive
	R = X“00000001”

	
	A = B
	A, B positive
	R = X“00000000”

	
	A > B
	A, B positive
	

	
	A < B
	A, B negative
	

	
	A > B
	A, B negative
	

	
	A < B
	A negative, B positive
	

	
	A > B
	A positive, B negative
	

	Set on less than unsigned
	A = B
	
	

	
	A < B
	A(31) = 0, B(31) = 0
	

	
	A < B
	A(31) = 0, B(31) = 1
	

	
	A > B
	A(31) = 0, B(31) = 0
	

	
	A > B
	A(31) = 1, B(31) = 0
	

	Add
	0 < A + B  231-1

A > 0

B > 0
	
	Overflow = ‘0’

Zero = ‘0’

R = A + B

	
	A + B = 0
	
	

	
	-231  A + B < 0
	
	

	
	A + B < -231
	
	

	
	A + B > 231-1
	
	

	Add unsigned
	0 A + B 232-1
	
	

	
	A + B = 0
	
	

	Subtract
	0 < A - B  231-1

A > 0

B > 0
	
	

	
	A - B = 0
	
	

	
	-231  A - B < 0
	
	

	
	A - B < -231
	
	

	
	A - B > 231-1
	
	

	Subtract unsigned
	0 A - B 232-1
	
	

	
	A - B = 0
	
	


