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ABSTRACT  
Based on ethno-mycological studies, the aphrodisiac and diuretic effect of lyophilized extract of Philippine wild medicinal mushroom, 
present paper treats the LabVIEW implementation of the Quine
steps for determining the prime implicants set of the function to be minimized. The LabVIEW implementation can be followed by
example in which there is shown the use of language, the intermediary results are presented, which offer multiple advantages, especially 
when designing complex sequential structures.
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The Quine- McCluskey method is a logic function minimization method, developed by Professor Edward J. 

McCluskey and by the American philosopher and 
allows limiting the search of a minimal coverage to that coverage which exclusively consists of prime 
implicants [1-2]. It is noted that the theorem can be generalized to handle broader definitions of min
coverage, where the cost of an implicant is always less than or equal to the cost of an implicant that it contains. 
The theorem applies, for example, in the case of minimization of the number of literals for scalar functions [3
4].E. McCluskey searched seeking a minimum coverage as a coverage problem in a prime implicants table. He 
would address this formulation considering completely defined scalar functions[5].The algorithm is a key driver 
in the implementation of sequential structures and suitable t
programs[6]. 

 
II. The Quine – McCluskey Method:
2.1. Method steps: 

The method is conducted in two stages:
I. Determining the set of prime implicants functions
II. Determining the functions minimum coverage.
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mycological studies, the aphrodisiac and diuretic effect of lyophilized extract of Philippine wild medicinal mushroom, 
LabVIEW implementation of the Quine- McCluskey logic functions minimization method, presenting in detail the 

steps for determining the prime implicants set of the function to be minimized. The LabVIEW implementation can be followed by
here is shown the use of language, the intermediary results are presented, which offer multiple advantages, especially 

when designing complex sequential structures. 
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INTRODUCTION 

McCluskey method is a logic function minimization method, developed by Professor Edward J. 
McCluskey and by the American philosopher and logician Willard Van Orman Quine. The Quine theorem 
allows limiting the search of a minimal coverage to that coverage which exclusively consists of prime 

2]. It is noted that the theorem can be generalized to handle broader definitions of min
coverage, where the cost of an implicant is always less than or equal to the cost of an implicant that it contains. 
The theorem applies, for example, in the case of minimization of the number of literals for scalar functions [3

d seeking a minimum coverage as a coverage problem in a prime implicants table. He 
would address this formulation considering completely defined scalar functions[5].The algorithm is a key driver 
in the implementation of sequential structures and suitable to be implemented using some appropriate 

: 

The method is conducted in two stages: 
Determining the set of prime implicants functions 
Determining the functions minimum coverage. 
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1. The first stage can be implemented by following the steps: 
2. The primary logical function is expressed in a canonical disjunctive normal form. 
3. A standard products table is constructed. 
4. Standard products form primary logical functions, and are grouped in canonical disjunctive normal 

forms, depending on the number of “1” that every standard product contains. 
5. The groups obtained above are sorted in ascending order, according to the number “1” appearances in 

standard products. 
6. The terms of neighboring groups are compared with each other and if two terms differ by a single bit, a 

new element is created, in which an “x” mark is placed instead of the bit where the two terms differ. 
7. The associated terms, according to the previews step, are marked. 
8. Every term that is obtained, according to statement 5, is held, to be written in a table, named “one 

dimensional sub-cube” table (after the number of “x” from every new element created). 
9. Sorting the elements from the previous step is made similar to the step 4 criterion. 
10. Steps 4 to 8 are iteratively repeated until the end of the possibilities indicated in step 5, thus obtaining, 

at the first repetition the “xx” terms (“two dimensional sub-cube”), the “xxx”, etc. [7-8] 
 
2.2. An implemented example: 

 Let us consider the following function: 
  

f=P0+P3+P4+P7+P8+P9+P11+P12+P14                   (1) 
 

Table 1:           
Standard products ABCD 
P0 0 0 0 0 
P3 0 0 1 1 
P4 0 1 0 0 
P7 0 1 1 1 
P8 1 0 0 0 
P9 1 0 0 1 
P11 1 0 1 1 
P12 1 1 0 0 
P14 1 1 1 0 

 
Having in sight the fact that, for simplification, the binary function is already expressed in a normal 

disjunctive form, it goes to achieve the standard products table.The next step involves grouping the standard 
products after the number of bit “1” occurrences in the binary form. Thus one obtains a table called “0” 
dimensional sub-cube. The name of the table groups will be given by the number of bit “1” occurrences. The 
sign „˅ ” represents the fact that in a later stage, the two standard products marked will be grouped.Following the 
standard products grouping, from a primary logical function into a canonical disjunctive normal form, 
depending by the number of “1” every standard product contains, one has the results in Table II.One can then 
pass to the identification of the terms, from a group that differ trough a single bit. New created terms (marked 
with an “x”), after the terms comparison inside the groups, following the number of neighboring “1”, are listed 
in the Table III. One can view the specified marks in the algorithm steps description ("˅" for the terms from 
which it derives at least a new term marked with “x”, "•" for those from whom cannot be created, „x” for 
marked terms).The standard products that are marked with term "•" represent prime implicants of the minimized 
function. Similar terms are obtained with “xx” mark (“2 dimensional sub-cube”) and in this point the algorithm 
for this first stage, for the presented example, it’s finalized, because one cannot make new groups after the 
criterion indicated in step 5 of the algorithm 
 
Table 2: “0” Dimensional sub-cube table  

Group Standard products ABCD Mark 
0 P0 0 0 0 0 ˅ 
1 P4 0 1 0 0 ˅ 
 P8 1 0 0 0 ˅ 
2 P3 0 0 1 1 ˅ 
 P9 1 0 0 1 ˅ 
 P12 1 1 0 0 ˅ 
3 P7 0 1 1 1 ˅ 
 P11 1 0 1 1 ˅ 
 P14 1 1 1 0 ˅ 
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Table  2: “0” Dimensional sub-cube table 
Group Standard products ABCD Mark 
0 P0, P4 0 x 0 0 ˅ 
 P0, P8 x 0 0 0 ˅ 
1 P4, P12  x 1 0 0 ˅ 
 P8, P9 1 0 0 x • 
 P8, P12 1 x 0 0 ˅ 
2 P3, P7 0 x 1 1 • 
 P3, P11 x 0 1 1 • 
 P9, P11 1 0 x 1 • 
? P12, P14 1 1 x x • 

 
Table  2: “0” Dimensional sub-cube table 

Group Standard products ABCD Mark 

0 P0, P4, P8, P12 x x 0 0 • 

  
III. Algorithm Implementation: 
3.1.The LabVIEW programming environment: 

LabVIEW (short for Laboratory Virtual Instrumentation Engineering Workbench) is one of the most 
powerful graphic development platforms, also known as “G” for a series of technical environments such as: 
electrics, automatics, systems theory, numeric technical, telecommunications, data acquisition, statistics, and 
engineering in applied sciences. It is a product of the National Instruments Company. Initially launched for 
Macintosh in 1986, LabVIEW is frequently used, being able to run on the mostly used operating systems, like 
Microsoft Windows, UNIX, Linux, and Mac OS. The latest version launched by LabVIEW is the variant 2012, 
released in August of that year, which includes, as always on such occasions, new programming modules [6, 9]. 
 
3.2. Data insertion: 

Inserting the logical function f is done using a type of „String” field, as shown in Figure 1. The function is 
inserted in a canonical disjunctive form, meaning "f =  ∑ P�, n ≠ 0"�

�∈� , Px representing the terms for which 
function f is true. The notation “.” indicates to the program the fact that the function input stops at that point, on 
the right side there are not variables.Furthermore, each standard product is converted into a binary form, 
according to the diagram presented in Figure 2, this fact is realized using the structures WHILE and FOR.The 
output of this instruction block is presented in Figure 3. The left column shows the standard product and the 
correspondent binary are calculated in the right hand column. 

 

 
Fig. 1: Inserting function  

 

 
 

Fig. 2: Instruction diagram for making the binary transformations 
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Fig. 3: Standard products and the corresponding binary form 
 
3.3. Intermediate data processing: 

In the next step, standard products are grouped in areas of standard products, which are 0 "dimensional" 
"sub-cube"; using a FOR structure type that scans each true term of the function f searching a bit value "1" and 
counting its appearances. At the 4 outputs from Figure 4, for the presented example, results will be shown in 
separate tables, depending on the number of "1"s for the terms of function f, for which f is true. 

 

 
 

Fig. 4: Composition of the subdomain structure 
 
The display is done, after the result returned by the structure of figure 4 was processed to display only the 

part that contains the results previously determined, empty rows being eliminated. The LABVIEW algorithm is 
set to run on 8-bits, which can be observed by the group of four zeros that appear unchanged in each table. 
Figure 5 illustrates the division into groups of the express binary terms, indicating that each group is denoted as 
"group x", where x is the number of occurrences of the bit "1" within the group.The comparison of sub cube 
groups with each other, and with the determining groups that differ only by one bit, represents the next step that 
is mandatory. Instead of the differing bit put in the character "X". Figure 6 contains the LabVIEW block 
diagram that processes data in order to calculate a subdomain of the n order.After determining the subdomain 
groups (in the present case the "one dimensional subdomain") one goes to display its stage, as highlighted by the 
table shown in Figure 7. The left column displays pairs of standard products groups, and in the right column the 
binary associated combinations are shown.The last step in the intermediate processing of the presented example, 
consists of achieving the "two dimensional subdomain", which are based on the procedures described in 
construction of the "one dimensional subdomain".The final table shows the prime products and prime implicants 
of the function. The table is filled in the same way as shown before, the final result being shown in Figure 9. 
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Fig. 5: Display of groups by the number "1" 
 

 
 

Fig. 6: Block diagram of calculating subdomains 
 

 
 
Fig. 7: Display of an order “1” subdomain 

 

 
 

Fig. 8: Display of an order “2” subdomain 
 

 
Fig. 9: Minimized function table 
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IV. Conclusions and Contributions: 
This paper presents in detail the steps of the method for determining the Quine- McCluskey prime 

implicants set of a function that is intended to be minimized. Implementation is realized in the LabVIEW 
program, version 2012, benefiting from the latest improvements and additions of this powerful platform 
[10].Given the importance of the method in the synthesis of sequential structures, it has been implemented over 
time through several programs [6-7].The LabVIEW implementation has the advantage of a low execution time 
and of high flexibility. This allows the program to apply the method for minimizing functions with a large 
number of variables.Because of its power and flexibility, the LabVIEW work environment enables the easy 
display of intermediate results, which provides a powerful advantage in the design of complex sequential 
structures, but also in troubleshooting and optimizing their ability to travel through the method step by step. 
These facilities also allow a teaching purpose for the program [11]. 
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