1
1

      McBoole Multiple-Output Boolean Logic Minimization Program
This very convenient and easy-to-use logic minimization program was written by Michael Dagenais in 1984 as part of his Master’s Thesis at McGill University in Montreal, Canada.   While Karnaugh maps are useful in minimizing switching functions of up to 5 variables, this program can minimize switching functions of up to 20 variables.  McBoole is DOS-based freeware that you may download onto your own laptop (it occupies less than 1 Mbyte.)  

Copy the contents of the McBoole directory found on the Novell network (whose path is shown below) into a similarly named directory on your hard drive.  

                            //Class/Saturn/ECE/EC130/McBoole/*.* 

Then open a DOS window and change to the McBoole directory by typing

                                       CD McBoole <ENTER>

Now run McBoole by typing:  

                               MCBOOLE EX1.MCB EX1.OUT <ENTER>   

The file EX1.MCB is the name of an input file that has already been prepared as an example using the DOS text editor.   The second file is the output file containing the minimized function.

You may type  

                                     MCBOOLE -help <ENTER> 

to see a list of the various "switch options" that you can set when running MCBOOLE.

To see what the “EX1.MCB” source file looks like, start the DOS text editor by typing 

                                     EDIT EX1.MCB  <ENTER>

The contents of EX1.MCB is shown in Figure 1 below.   Likewise, you may use the DOS text editor to examine the EX1.OUT result file as well.  The contents of EX1.OUT is shown in Figure 2 below.

Note that the McBoole input file consists of two columns of binary bit patterns.  These two columns must be separated by a space.   The left column lists the input cubes (minterms or partially minimized product terms).  Each bit position in this first bit pattern represents a different input variable.  Use a 1 to indicate that a certain input variable is present in the product term in asserted form and a 0 to indicate a certain input variable is present in the product term in inverted form.  You may also use a small "x" to indicate that a certain input variable is NOT present in the product term at all.   

The right column describes the role that each of these product terms plays in contributing to the various desired output functions.  Each bit position in the right column corresponds to a different output function.  If a "1" is entered into this right bit pattern, the corresponding product term is admitted to that output function.  If a "0" is listed, that product term is NOT admitted to that output function.  If a "d" is listed, that product term represents a "don't care" situation (for the 

corresponding output function) for that minterm (or for a group of minterms if the left bit pattern contains one or more x's) represented by the bit pattern on the left.  

Note that any text placed between the standard C comment delimiters /* and */ is a comment.  Comments should be used to document your input file.  It is very important to use comments to indicate the order of your input variables and output variables, since you will need to know what bit position corresponds to what variable, if your McBoole result is to make any sense!

The example input file shown below, EX1.MCB, solves the following multiple-output minimization example problem:

                            F(ABCD) = m(3,5,7,13,) + d(1,15)

                            W(ABCD) = m(1,3,13,11)  + d(0,5,7)

/**********   Figure 1.  Contents of EX1.MCB input text file *****************

ABCD FW   Note in this example there are 4 inputs, A-D; and there are two outputs, F and W.*/ 

0001 d1  /* Ex: minterm 1 is don't care in function F and is present in function W */

0101 1d     

0111 1d  /* Ex: minterm 7 present in function F and is “don't care” in function W */

1101 11

1111 d0

0011 11     

1011 01  /* Ex: minterm 3 present in function W, but not present in function F */     

0000 0d

***************************** End of Figure 1 *******************************

The resulting EX1.OUT file, that is generated by running McBoole, follows:

**************** Figure 2.  Resulting EX1.OUT output file ************************

/*

ABCD FW

*/

x101 11

x011 01

0xx1 11

**************************** End of Figure 2 **********************************

The result found in the EX1.OUT file can be interpreted as:

        F = BC’D + A’D 

        W = BC’D + B’CD + A’D

The 1’s in the F column indicate which product terms are to be included in output function F, while the 1’s in the W column indicate which product terms are to be included in output function W.

