GROUP -7

Computer Program for synthesis
 of Reversible Logic Circuits

 based on backtracking and search

1) What is my research project about?

                    My research project is about developing an algorithm and hence a software solution for synthesizing a binary reversible logic circuit based on backtracking and search. Actually Mr. Khlopotine and Dr. Maslov have already developed an algorithm for synthesizing this binary reversible logic gates, but I got to develop an algorithm which can work for larger functions than few gates. I need to try different heuristics and try to get a result better than the one obtained by Maslov. 
2) What is known about this project?

                  I have gone through the papers written by Mr. Khlopotine and Mr.perkowski. The basic approach of this paper was to synthesize generalized 

Multi-rail reversible cascades for single output Boolean functions. I have also gone through the papers of Maslov, Miller and Dueck. And the approach was basically transformation-based synthesis procedure targeted to Toffoli gates and extended to fredkin gates.
3) A simple example of what you wish to accomplish?

                                We are trying to use different heuristics and to synthesize a reversible logic with minimum number of gates and which has the weighted average near to the optimal value. The table below shows the results obtained by Maslov by using his latest approach in synthesizing the reversible logic. We plan to develop software for achieving what Maslov has achieved in his paper.

                  We then plan to improve over his approach by taking different heuristics and try to get a better result than what Maslov has achieved.
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                 NCT,NCTS,NCTSF are all the different families of gates used in the gate library.Some of the heuristics can be introducing new gates in to out library of gates or using a greedy algorithm in searching for the gates.

4) Literature that we have studied:
· Papers of Maslov, Miller and Duke

· Paper  of Khlopotine and Perkowski

· Maslov’s web pages

we mainly focused on the following papers

· Transformation based synthesis of Networks of Toffoli/ Fredkin Gates   









- Miller, Maslov, Dueck                                     

                This paper gives a clear bidirectional algorithm to build a circuit. 

· Garbage in Reversible Design of Multiple output Function

                  






-Maslov, Dueck 
· Reversible Logic synthesis by Iterative Compositions

       - Perkowski, khlopotine, kerntopf
