ITB412 TECHNOLOGY OF INFORMATION SYSTEMS - ASSIGNMENT ONE

Question Three.

Task: Show the contents of the registers (PC, MAR, MDR, IR and A) during the completion of instruction 11 listed below. 

Little Man Computer instructions:

10 LDA 30

11 SUB  31

30 457

31 043

After the completion of instruction 10 the registers values were:         

· PC = 11,

· MAR = 30,

· MDR = 457,

· IR = 530,

· A = 457

Solution:

The instruction which must be preformed SUB is a subtraction instruction. Before each of the registers can be calculated the Fetch Execution Cycle for subtraction was needed to be found. After the Fetch Execution Cycle was defined, numbers were placed into the register to obtain the final values for each.

The Subtraction Fetch Execution Cycle devised to complete the subtraction instruction for the CPU is as follows:


Steps:

1.   PC  (  MAR

2. MDR (  IR

3. IR[address]  (  MAR

4. A  -  MDR  (  A

5. PC + 1  (  PC

Documentation for Steps:    

1.   PC  (  MAR

Retrieve the address of the current instruction to be executed from the PC (Program Counter) and store the address in the MAR (Memory Address Register).

Transfer or copy the instruction and data from the memory location indicated in the MAR into the MDR (Memory Data Register).

2. MDR (  IR

Transfer the instruction and data located in the MDR into the IR (Instruction Register)

3. IR[address]  (  MAR

Copy the memory address of the data needed for the subtraction operation from the IR[address] (address section of the Instruction Register) into the MAR.

Transfer or copy the data from the memory location indicated in the MAR into the MDR.

4. A  -  MDR  (  A

Subtract the data in the MDR from the data (number) already in the A (Accumulator).

5. PC + 1  (  PC

Increment the PC by one, making it ready for the next instruction (if any).

Substituting the old register values into the Subtraction Fetch Execution Cycle we can now find the new values for each of the registers at each stage of the instruction.

Note: 

Registers:                                     Little Man Computer Code:

PC = 11,

               (10)   LDA 30

MAR = 30,                                 (11)  SUB  31

MDR = 457,                               (30)   457   

IR = 530,                                    (31)   043

A = 457

So therefore:

*In the following examples the registers in Italics were used to calculate values for other registers. Registers that inherited, gained or changed value during the instruction have been marked in Bold.
Step:

1.   PC  (  MAR,  Therefore:   








       PC = 11

               

         




       MAR = PC = 11, 
MAR =11                              

     




       MDR = “SUB 31”                          

       IR = 530                             

       A = 457

2. MDR (  IR,    Therefore:

 



      PC = 11

               

         




      MAR =11                              

     




      MDR = “SUB 31”                          

      IR = “SUB 31”                                   

      




      A = 457

3. IR[address]  (  MAR,  Therefore

                   PC = 11

               

                                                                               MAR =31                              

                                                       MDR = 043                          

                   IR = “SUB 31”                                   

      




                   A = 457

4. A  -  MDR  (  A,         Therefore

                  PC = 11

               

                                                                              MAR =31                              

                                                      MDR = “043”                          

                  IR = “SUB 31”                                   

      


                  A = 457 – MDR = 457 – 043 = 414

5. PC + 1  (  PC,             Therefore

                  PC = PC + 1 = 11 + 1 = 12

               

                                                                              MAR =31                              

                                                      MDR = “043”                          

                  IR = “SUB 31”                                   

      A = 414

So given the above working the contents of the registers is as follows on the last step of the instruction:

PC = 12

               

                        MAR =31                              

MDR = “043”                          

                        IR = “SUB 31”                                   

                        A = 414
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