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Abstract
Circuits in a graph are interesting structures and identifying them is of an important 
relevance for many applications. However, enumerating circuits is known to be a dif-
ficult problem, since their number can grow exponentially. In this paper, we propose 
fast parallel approaches for enumerating elementary circuits of directed graphs based 
on graphics processing unit (GPU). Our algorithms are based on a massive explora-
tion of the graph in a breadth-first search strategy. Algorithm V-FEC explores the 
graph starting from different vertices simultaneously. To further reduce the search 
space, we present T-FEC, another algorithm that uses triplets as an initial set to start 
exploring. To the best of our knowledge, those are the first parallel GPU-based algo-
rithms for finding all circuits of a given graph. In addition, they find circuits of a 
given length and circuits with a specific vertex or edge. The evaluation results show 

 * Amira Benachour 
 abenachour@usthb.dz

 Saïd Yahiaoui 
 syahiaoui@cerist.dz

 Didier El Baz 
 elbaz@laas.fr

 Nadia Nouali-Taboudjemat 
 nnouali@cerist.dz

 Hamamache Kheddouci 
 hamamache.kheddouci@univ-lyon1.fr

1 Department of Computer Science, University of Sciences and Technology Houari Boumediene, 
16111 Bab Ezzouar, Algiers, Algeria

2 CERIST Research Center on Scientific and Technical Information, 16028 Ben Aknoun, Algiers, 
Algeria

3 LAAS-CNRS, Université de Toulouse, CNRS, Toulouse, France
4 Université de Lyon, CNRS, Université Lyon 1, LIRIS, UMR5205, F-69622 Lyon, France

http://orcid.org/0000-0003-3798-5651
http://crossmark.crossref.org/dialog/?doi=10.1007/s11227-022-04835-3&domain=pdf



