Program Description

This program simulates the operation of an 8-bit arithmetic logic unit (ALU), which is a combinatorial network. For combinatorial network, the outputs depend only on the present values of the inputs. This unit contains two data inputs, a function input, a data output and a status output.

The two data inputs are 8-bits wide, as is the output data. The input and output data are also represented as a hexadecimal number. The status outputs are single bits representing certain conditions which arises as a result of the operation which has been performed.

The status bits are set as follows:

Z
: The data output bits are all Zero 

P
: The data output represents a two’s complement Positive number

C
: There is a Carry cut from the most significance bit

V
: There has been a 2’s complement Overflow

 The functions inputs are as described in the procedures being use to write the coding for the program to perform a certain required functions.

List of Procedures and their Purposes

Procedure CheckBoxA(Sender :Tobject)

-This procedure is to assign each bit of input A to the checkboxes.

Procedure CheckBoxB(Sender :Tobject)

-This procedure is to assign each bit of input B to the checkboxes.

Procedure ListBox1Click(Sender :Tobject)

-This is where all the functions are stored in the listbox and a case statement is written here so that when a certain functions is chosen , the procedure that does the functions will be called.

Procedure FormCreate(Sender: Tobject)

-This is to set the input function to the first function automatically when the program is executed.

Procedure bintohexA

-This is to change the binary representation of input A into hexadecimal numbers.

Procedure bintohexB

-This is to change the binary representation of input B into hexadecimal numbers.

Procedure outcheckbox

-This is use to each bit of the output to the checkboxes.

Procedure outtohex

-This is use to change the results from binary into hexadecimal and display it in the edit box labelled output.

Procedure outputA(ipA:Bits;var out:Bits)

-This is to display whatever the inputs of A into the output

Procedure outputB(ipB:Bits;var out:Bits)

-This is to display whatever the inputs of B into the output.

Procedure onecomA(ipA:Bits;var out:Bits)

-This is to perform a one’s complement on the inputs of A.

Procedure onecomB(ipB:Bits;var out:Bits)

-This is to perform a one’s complement on the inputs of  B.

Procedure ANDing(ipA,ipB:Bits;var out:Bits)

-This is to perform an arithmetic AND of the inputs A and inputs B.

Procedure Oring(ipA,ipB:Bits;var out:Bits)

-This is to perform an arithmetic OR on the inputs A and inputs B.

Procedure ExclusiveOR(ipA,ipB:Bits;var out:Bits)

-This is the perform an arithmetic XOR on the inputs A and inputs B.

Procedure shiftAleft(ipA:Bits;var out:Bits)

-This is to shift the inputs A left by one bit.

Procedure shiftAright(ipA:Bits;var out:Bits)

-This is to shift the inputs A right by one bit.

Procedure shiftBleft(ipB:Bits;var out:Bits)

-This is to shift inputs B left by one bit.

Procedure shiftBright(ipB:Bits;var out:Bits)

-This is to shift inputs B right by one bit.

Procedure twocomA(ipA:Bits;var out:Bits)

-This is to produce a two’s complement number of inputs A.

Procedure twocomB(ipB:Bits;var out:Bits)

-This is to produce a two’s complement number of inputs B.

Procedure inputAaddB(ipA,ipB:Bits;var out:Bits)

-This is to perform an arithmetic addition on inputs A and inputs B.

Procedure inputAminusB(ipA,ipB:Bits;var out:Bits)

-This is to perform an arithmetic subtraction of inputs A and inputs B.

Procedure inputBminusA(ipA,ipB:Bits;var out:Bits)

-This is to perform an arithmetic subtraction of inputs B and inputs A.

Procedure Edit1Click(Sender: Tobject)

-This is to change the hexadecimal input A to binary form.

Procedure Edit2Click(Sender: Tobject)

-This is to change the hexadecimal input B to binary form.

The procedures for the 16 different functions are all declared under the public declaration type since this would enable the procedure to be used anywhere in the program.

It can be seen in the programming code that a case statement is use under the Procedure ListBox1Click.

This statement is use so that 16 different functions can be represented in a more consistent and elegant way. The variable parameter is also used for the 16 functions since the incorporation of that idea will make the access for the different functions accessible anywhere in the program. This would make the implementation of function such as 2’s complement easier as we can use the one’s complement and adding function to calculate for 2’s complement. This idea is also being express in the calculation of input A minus input B and vice-versa by using the addition and 2’s complement function.

User’s Guide

This is the simulation program of an 8-bit arithmetic logic unit which is a combinatorial logic network. This program contains two input data labelled input A and input B, one output data labelled output, status bit representing certain conditions as describe in the program description and control input which performs the 16 arithmetic functions.

To run this program the user have to click on the executable file on the floppy disk drive labelled Alu.exe

Step by step guide in using the Arithmetic Logic Unit

1. Select the drive A:\ in my computer if using windows 95 or file manager for windows 3.11.

2. Click on the Alu.exe file.

3. To enter a binary number click on the checkboxes labelled for input A or input B. It will automatically change the binary number you fed in, into hexadecimal number which will be displayed in the edit boxes labelled input A or input B depending on which input you fed in the data.

4. To enter a hexadecimal number click on the edit box of input A or input B, enter the number you want, then click on the box again. This will change the hexadecimal number entered into binary representation.

5. Click on the input functions you want and the results will be displayed at the checkboxes and edit box labelled output.

6. Another four single checkboxes which is labelled as status bit will display the current conditions of the results  where : 

Z  :The data output bits are all Zero

P  :The data output represents a two’s complement Positive number

C  :There is a Carry cut from the most significance bit

V  :There has been a 2’s complement overflow

6.   To exit the program click on the button EXIT. 

