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E-mail: study@fit.vut.cz

Any e-mail communication should be addressed to study@fit.vut.cz.
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    GPU-accelerated Evolutionary Design of the Complete Exchange Communication on Wormhole Networks

    
        JAROŠ Jiří and TYRALA Radek. GPU-accelerated Evolutionary Design of the Complete Exchange Communication on Wormhole Networks. In: GECCO 2014 - Proceedings of the 2014 Genetic and Evolutionary Computation Conference. New York, NY: Association for Computing Machinery, 2014, pp. 1023-1030. ISBN 978-1-4503-2662-9. Available from: http://dl.acm.org/citation.cfm?id=2576768.2598315
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                The communication overhead is one of the main challenges in the exascale era, where millions of compute cores are expected to collaborate on solving complex jobs. However, many algorithms will not scale since they require complex global communication and synchronisation. In order to perform the communication as fast as possible, contentions, blocking and deadlock must be avoided.

Recently, we have developed an evolutionary tool producing fast and safe communication schedules reaching the lower bound of the theoretical time complexity. Unfortunately, the execution time associated with the evolution process raises up to tens of hours, even when being run on a multi-core processor.

In this paper, we propose a revised implementation accelerated by a single Graphic Processing Unit (GPU) delivering speed-up of 5 compared to a quad-core CPU. Subsequently, we introduce an extended version employing up to 8 GPUs in a shared memory environment offering a speed-up of almost 30. This significantly extends the range of interconnection topologies we can cover.



            

        




        
            
                Published
            

            

        
            
                2014

            

        


        
            
                Pages
            

        

        
            
            1023-1030
            

        



        
            
                    Proceedings
            

        

        
            
                GECCO 2014 - Proceedings of the 2014 Genetic and Evolutionary Computation Conference
            

        





        
            
                Conference
            

        

        
            
                Genetic and Evolutionary Computations Conference 2014, Sheraton Wall Centre Vancouver, CA
            

        


        
            
                ISBN
            

        

        
            
                978-1-4503-2662-9
            

        


        
            
                Publisher
            

        

        
            
                Association for Computing Machinery
            

        


        
            
                Place
            

        

        
            
                New York, NY, US
            

        


        
            
                DOI
            

        

        
            
                10.1145/2576768.2598315
            

        


        
            
                UT WoS
            

        

        
            
                000364333000128
            

        


        
            
               EID Scopus
            

        

        
            
                2-s2.0-84905715083
            

        


        
            
                BibTeX
            

        

        
            
                @INPROCEEDINGS{FITPUB10523,
   author = "Ji\v{r}\'{i} Jaro\v{s} and Radek Tyrala",
   title = "GPU-accelerated Evolutionary Design of the Complete Exchange Communication on Wormhole Networks",
   pages = "1023--1030",
   booktitle = "GECCO 2014 - Proceedings of the 2014 Genetic and Evolutionary Computation Conference",
   year = 2014,
   location = "New York, NY, US",
   publisher = "Association for Computing Machinery",
   ISBN = "978-1-4503-2662-9",
   doi = "10.1145/2576768.2598315",
   language = "english",
   url = "https://www.fit.vut.cz/research/publication/10523"
}


            

        


        
            
                Files
            

        

        
            
                	
		            
			        pdf
			        GECCO 2014
                    690 KB		            
	            


            

        

    



            
            
                
                    
                        
                            
                                For Applicants
                                
                                    
                                        
                                    
                                
                            

                            
                                	
                                            Study at FIT in English
                                        
	
                                            Study at FIT in Czech
                                        
	
                                            Short-term Study
                                        
	
                                            Full Degree Programmes
                                        
	
                                            Summer Schools
                                        
	
                                            Students with Special Needs in Studies
                                        
	
                                            Contact
                                        


                            

                        

                        
                            
                                For Students
                                
                                    
                                        
                                    
                                
                            

                            
                                	
                                            Study Information
                                        
	
                                            Study News
                                        
	
                                            For Freshmen
                                        
	
                                            Academic Year
                                        
	
                                            Courses
                                        
	
                                            Degree Programmes
                                        
	
                                            State Final Examination and Theses
                                        
	
                                            Study and Internships Abroad
                                        
	
                                            Creative Activity of Students
                                        
	
                                            Offers of Professional Internships
                                        
	
                                            FIT Student Union
                                        
	
                                            Study rooms at FIT
                                        


                            

                        

                        
                            
                                Science and Research
                                
                                    
                                        
                                    
                                
                            

                            
                                	
                                            Science and Research at FIT
                                        
	
                                            Research Groups
                                        
	
                                            European Structural Funds Projects
                                        
	
                                            Projects
                                        
	
                                            Publications
                                        
	
                                            Products
                                        
	
                                            Patents
                                        
	
                                            Conferences
                                        
	
                                            Awards and Recognitions
                                        


                            

                        

                        
                            
                                Cooperation with FIT
                                
                                    
                                        
                                    
                                
                            

                            
                                	
                                            Industry Cooperation
                                        
	
                                            Partners
                                        
	
                                            Research Partnership
                                        
	
                                            Foreign Cooperation
                                        
	
                                            Collaboration with Schools
                                        
	
                                            Faculty Services
                                        
	
                                            Job Offers in IT
                                        


                            

                        

                        
                            
                                Faculty
                                
                                    
                                        
                                    
                                
                            

                            
                                	
                                            News
                                        
	
                                            Event Calendar
                                        
	
                                            Campus Map
                                        
	
                                            Faculty Campus
                                        
	
                                            Organizational Structure
                                        
	
                                            Information Board
                                        
	
                                            History and Now
                                        
	
                                            Brief history of the department
                                        
	
                                            For Media
                                        
	
                                            Staff
                                        
	
                                            Contacts
                                        
	
                                            Protection of Personal Data
                                        


                            

                        

                        
                            
                                Units
                                
                                    
                                        
                                    
                                
                            

                            
                                	
                                            Deans Office
                                        
	
                                            Department of Information Systems
                                        
	
                                            Department of Intelligent Systems
                                        
	
                                            Department of Computer Graphics and Multimedia
                                        
	
                                            Department of Computer Systems
                                        
	
                                            Computer Centre
                                        
	
                                            Research Centre of Information Technology
                                        
	
                                            Library
                                        
	
                                            Museum
                                        


                            

                        

                    

                


                
                    
                        
                            
                                
                                    
                                        
                                            
                                        
                                    
                                    
                                        Faculty of Information Technology, Brno University of Technology
                                    
                                
                            

                        


                        
                            
                                




                                    Faculty of Information Technology

                                    Brno University of Technology
                                

                                
                                    
                                        Božetěchova 2

                                        612 00 Brno

                                        Czech Republic
                                    

                                    
                                        www.fit.vut.cz

                                        info@fit.vut.cz
                                    

                                

                            
                        

                        
                            
                                	
                                        
                                            
                                                
                                                    
                                                
                                            
                                            Facebook
                                        
                                    
	
                                        
                                            
                                                
                                                    
                                                
                                            
                                            Twitter
                                        
                                    
	
                                        
                                            
                                                
                                                    
                                                
                                            
                                            Instagram
                                        
                                    
	
                                        
                                            
                                                [image: IN]
                                            
                                            Linkedin
                                        
                                    
	
                                        
                                            
                                                [image: rss]
                                            
                                            RSS
                                        
                                    


                            

                        

                        
                    
                

                
                    
                        
                            Copyright © 2024
                            Faculty of Information Technology, BUT

Information about the cookies
                        

                        
                                Your IP address: 44.203.176.234
                        

                    

                


            

            
                Back to top
                
                    
                        
                    
                
            

        

        
        
        
        
        
    