EE 3755    Verilog-Homework 3     Due: TBA
Estimated time to solve:
Prob.1         2 mins.// fill out the program file, leave 
Prob.2         20 mins.// on your directory and submit 
Prob.3         20 mins.// a hard copy.
Prob.4         20mins.//
Prob.5         4hours.
Total:         .

#Name your program hw4.v

For Prob.1 to Prob.4 write the answers 

For Prob.5., after carefully read the problem description, write code on the template.
Most of the code is given on the template.
You only have to add about 20 -30 lines of code on the module stack_machine(result);

## Problem description##
## There are three machine structures for CPU structures.

## They are accumulator machine (Intel 80XXX), general purpose machine(MIPS) and

## stack machine( JAVA and most calculators).

You are required to build a very simple stack_machine. module stack_machine(result);
Look at this memory structure and read the functionality of the simple stack machine.
                            data

memory location  0          3

                  1          4 

                  2          +

                  3          =

###################################

The stack machine will read  data from memory location 0 and  1 .

a) if both data from memory location 0 and  1 are numbers then it will read an operator from memory location 2 and  perform the operation to the data from memory location 0 and 1.
So  reads 3 and 4 , since both data are numbers, it will reads “+” and perform 3+4 

b) it  will save the result which is 7 to memory location 2.

  after b) the memory contents will be:
 ##                         data

 ## memory location  0       3
 ##                   1       4
 ##                   2       7  ( before the content was +)
 ##                   3       =

c) it will read data from memory location 2 and 3 and  the data from memory location 3 is “=” so it will print the data from memory location 2.
and stop.

####################################################################
so generally the stack machine will do these:
a) read data from memory location v and v+1 
b1)if  both data are number then it will read operator from memory location v+2 and perform operation and save the result to memory location v+2 and update v<= v+2 and repeat a). 
b2) if the data from memory location v+1 is “=” ,then print the number from memory  location v and stop.

####################################################################
The above memory structure is for the equation  “3+ 4 =”.
What will be the correct  memory structure for the equation “3+4-5 =” ?

answer :  a   b  c  d 

a)
memory location    data 

             0        3      

             1        +
             2        4
             3        5

             4        -

             5        =

b)

memory location    data 

             0        3      

             1        4

             2        5

             3        +

             4        -

             5        =

c)

memory location    data 

             0        =      

             1        4

             2        +

             3        5

             4        -

             5        3

d)

memory location    data 

             0        3      

             1        4

             2        +

             3        5

             4        -

             5        =

For simplicity assume the data on the memory are coded with ASCII.
So memory structure for the equation “3 + 4 =” is following:

       memory location   data 
                     0      51   ( ASCII code for  3)

                     1      52   ( ASCII code for  4)

                     2      43   ( ASCII code for  +)

                     3      61   ( ASCII code for  =)

##End of the problem description#################################
//Template
//Copy this template and name it "hw4.v".

// Problem 1:

// Write down your name and your  account  here

// Your Name :  #######

// Your Account: #######

//

// Problem 2: Convert the following numbers. 

//
//
//    1.1) Decimal    9      to 8-bit Binary:

//     Write your answer here:
//
//    1.2) Decimal    -9      to 8-bit Binary:

//     Write your answer here:
///    1.3) Decimal    9.875  to Binary (as many bits as needed):

//     Write your answer here:
//                      
//    1.4) Decimal   -9.875  to IEEE 754 Single Precision 

//             (Show in hexadecimal):
//     Write your answer here:
//
//Problem 3: Precision in IEEE 754.

//
//a)    you have a floating point number:0.625.

//Question:  Can you represent this in IEEE 754 single precision(easy one).

   // answer) 1)yes, 2) no   // if you answer yes , then just delete no 
//b)    you have a floating point number: 0.123456789012345678901234567.

//b1) can you represent this in IEEE 754 single precision without losing precision?
   // answer) 1)yes, 2) no   // if you answer yes , then just delete no 

//b2)

 //   You are using a C compiler which uses IEEE 754 single for float

 //    you write a code.  

 //     float a, b,c;

 //     a = 1234000000;

 //     b = 0.00012;

 //     c = a+ b ;// Question :  Do you want to write  code like this or not?

//               //  answer: 1)yes   2) no.   hint) precision.
//               // if you answer no then Why(explain briefly)?

//    

//
// (Hint: C++ setw(),setprecision()

    // you don’t have to know the above commands.

    // 

//Problem 4:
//What will the correct memory structure for the equation “3+4-5 =” ?

// Choose one from a),b),c) and d). 

//Read the problem description and answer.

// Answer) a   b   c  d.

////Problem 5  Complete the module so it can perform the required functionality.
module memory();

      reg [7:0] mem [7:0];

      initial

      begin

      mem[0] = 3+48;     //51 ascii code for 3

      mem[1] = 4+48;     //52 ascii code for 4

      mem[2] = 43;       //43 ascii code for +

      mem[3] = 5+48;     //53 ascii code for 5

      mem[4] = 43;       //43 ascii code for +  

      mem[5] = 61;       //61 ascii code for =

      mem[6] = 61;

      mem[7] = 61;

      end

   endmodule

//

//

module stack_machine(result);

       output result;

       reg[7:0] v,data1,data2,result,temp,local_data2;

       // use v for memory location.

       // use data1,data2 for data from memory location v and v+1

// use temp for data1 (operation) data2

// use local_data2 for operator(operation).

       //  you may  declare more regs and wires.

       reg[2:0] operator;//add : 1 

                         //subtract : 2 

                         //no operator : 3        

       integer i;

    memory m(); 

   parameter     op_add = 1;

   parameter     op_sub = 2;

 initial v = 0;

 initial operator = 3;       

      always 

     begin

// Write down your code here

//The code length will be less than 30 lines.

//My code length  is 21 lines. There will be no penalty for a little bit longer code as long //as your program  produces right answer

  // ###Help for the program####         

  // you may need a loop body.      

  // and you may need 
  //        data1= m.mem[v];

  //        data2= m.mem[v+1];  to read. 

// and you may need 

  //        if(data2 == 61) ; to check “=”
  //          $display("result  = %d\n",data1);

  //           $stop;  // to stop   

// and you may need

//     local_data2 = m.mem[v+2]; to read an operator            

// and you may need

//             m.mem[v+2] = temp; to update memory contents.            

  //              v = v+2; to repeat till you find “=”
