Test Cases:

Add:

1. checks for interrupts

2. PCWrite is asserted and the PC is incremented
MemRead is asserted
IorD is asserted to 0

IRWrite is asserted and the IR is set the memory location the PC points to
3. RegWrite is asserted

4. The opcode goes into the Control and sets RegDst to 0 which writes 7-4 to A and 3-0 to B

5. ALCSrcA is asserted to 1 and ALUSrcB is asserted to 0 and ALUOp is asserted to 00. This adds A and B
6. ALUresult is moved into C
7. MemtoReg is asserted to 0 and RegWrite is asserted which moves C into the destination register
Subtract: 
1. checks for interrupts

2. PCWrite is asserted and the PC is incremented
MemRead is asserted

IorD is asserted to 0

IRWrite is asserted and the IR is set the memory location the PC points to

3. RegWrite is asserted

4. The opcode goes into the Control and sets RegDst to 0 which writes 7-4 to A and 3-0 to B

5. ALCSrcA is asserted to 1 and ALUSrcB is asserted to 0 and ALUOp is asserted to 01. This subtracts A and B

6. ALUresult is moved into C

7. MemtoReg is asserted to 0 and RegWrite is asserted which moves C into the destination register
Move: 
1. checks for interrupts

2. PCWrite is asserted and the PC is incremented
MemRead is asserted

IorD is asserted to 0

IRWrite is asserted and the IR is set the memory location the PC points to

3. RegWrite is asserted

4. The opcode goes into the Control and sets RegDst to 0 which writes 7-4 to A and 3-0 to B

5. ALCSrcA is asserted to 1 and ALUSrcB is asserted to 0 and ALUOp is asserted to 11. This sets A equal to B by substracting A from A and adding B to A

6. ALUresult is moved into C

7. MemtoReg is asserted to 0 and RegWrite is asserted which moves C into the dstination register
Addi 
1. checks for interrupts

2. PCWrite is asserted and the PC is incremented
MemRead is asserted

IorD is asserted to 0

IRWrite is asserted and the IR is set the memory location the PC points to

3. RegWrite is asserted

IorB is asserted to 1

4. The opcode goes into the Control and sets RegDst to 0 which writes 7-4 to A and 3-0 to B

5. ALCSrcA is asserted to 1 and ALUSrcB is asserted to 10 and ALUOp is asserted to 00. This adds A and B

6. ALUresult is moved into C

7. MemtoReg is asserted to 0 and RegWrite is asserted which moves C into the destination register
Load 
1. checks for interrupts

2. PCWrite is asserted and the PC is incremented
MemRead is asserted

IorD is asserted to 0

IRWrite is asserted and the IR is set the memory location the PC points to

3. RegWrite is asserted

4. The opcode goes into the Control and sets RegDst to 0 which writes 7-4 to A and 3-0 to B

5. Meg to Reg is asserted to 1 and RegDst is asserted to 0. 

6. IorB is asserted to 1 and ALUSrcB is asserted to 2 and ALUSrcA is asserted to 1

7. ALUOp is asserted to 00

8. ALUresult is moved into C

9. RegWrite is asserted, MemtoReg is asserted to 0
Store 
1. checks for interrupts

2. PCWrite is asserted and the PC is incremented
MemRead is asserted

IorD is asserted to 0

IRWrite is asserted and the IR is set the memory location the PC points to

3. RegWrite is asserted

4. The opcode goes into the Control and sets RegDst to 0 which writes 7-4 to A and 3-0 to B

5. Meg to Reg is asserted to 1 and RegDst is asserted to 0. 

6. IorB is asserted to 1 and ALUSrcB is asserted to 2 and ALUSrcA is asserted to 1

7. ALUOp is asserted to 00

8. ALUresult is moved into C

9. RegWrite is asserted, MemtoReg is asserted to 0
BGT 
1. checks for interrupts

2. PCWrite is asserted and the PC is incremented
MemRead is asserted

IorD is asserted to 0

IRWrite is asserted and the IR is set the memory location the PC points to

3. RegWrite is asserted

4. The opcode goes into the Control and sets RegDst to 0 which writes 7-4 to A and 3-0 to B

5. ALCSrcA is asserted to 1 and ALUSrcB is asserted to 0 and ALUOp is asserted to 01. This subtracts A and B

6. If zero is not activated on ALU, A is set to the PC and B is set to the IMM[11-8], they are added and written into the PC.
BGE 
1. checks for interrupts

2. PCWrite is asserted and the PC is incremented
MemRead is asserted

IorD is asserted to 0

IRWrite is asserted and the IR is set the memory location the PC points to

3. RegWrite is asserted

4. The opcode goes into the Control and sets RegDst to 0 which writes 7-4 to A and 3-0 to B

5. ALCSrcA is asserted to 1 and ALUSrcB is asserted to 0 and ALUOp is asserted to 01. This subtracts A and B

6. If zero is activated on ALU, A is set to the PC and B is set to the IMM[11-8], they are added and written into the PC.
J 
1. checks for interrupts

2. PCWrite is asserted and the PC is incremented
MemRead is asserted

IorD is asserted to 0

IRWrite is asserted and the IR is set the memory location the PC points to

3. RegWrite is asserted

4. The opcode goes into the Control and sets RegDst to 0 which writes 7-4 to A and 3-0 to B

5. ALUscrA is set to 0 and ALUSrcB is set to 2. ALUOp is set to 00. So A and B are added.
6. PCSource is set to 1 and PCWrite is asserted

Jal 
1. checks for interrupts

2. PCWrite is asserted and the PC is incremented
MemRead is asserted

IorD is asserted to 0

IRWrite is asserted and the IR is set the memory location the PC points to

3. RegWrite is asserted

4. RegDst is set to 1 and MemtoReg is set to 1. 

5. ALUScrA is set to 0 and ALUSrcB is set to 2. ALUOp is set to 00. A and B are added

6. PCSource is set to 1 and PCWrite is asserted

