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This article proposes two very fast graph theoretic heuristics for the low power binding problem given fixed number of resources and multiple architectures for the resources. First, the generalized low power binding problem is formulated as an Integer Linear Programming (ILP) problem that happens to be an NP-complete task to solve. Then two polynomial-time heuristics are proposed that provide a speedup of up to 13.7 with an extremely low penalty for power when compared to the optimal ILP solution for our selected benchmarks.







                    References
                

	Boppana, R. and Halldórsson, M. M. 1990. Approximating maximum independent sets by excluding subgraphs. In Proceedings of the SWAT 90 2nd Scandinavian Workshop on Algorithm Theory 447, pp. 13--25.]] Google Scholar[image: Google Scholar]
	Bringmann, O. and Rosenstiel, W. 1997. Resource sharing in hierarchical synthesis. In Proceedings of the International Conference on Computer Aided Design (Nov.). pp. 318--325.]] Google Scholar[image: Google Scholar]
	Chandrakasan, A. P., Sheng, S., and Brodersen, R. W. 1992. Low power CMOS digital design. IEEE J. Solid State Circ. (Apr.) pp. 472--484.]]Google Scholar[image: Google Scholar]
	Chang, J.-M. and Pedram, M. 1995. Low power register allocation and binding. In Proceedings of the Design Automation Conference (June). pp. 29--35.]]  Google Scholar[image: Google Scholar]
	Chang, J.-M. and Pedram, M. 1996. Module assignment for low-power. In Proceedings of the European Design Automation Conference (Sept.). pp. 376--381.]] Google Scholar[image: Google Scholar]
	Fang, Y. M. and Wong, D. F. 1994. Simultaneous functinal-unit binding and floorplanning. In Proceedings of the International Conference on Computer-Aided Design (Nov.). pp. 317--321.]] Google Scholar[image: Google Scholar]
	Hafer, L. and Parker, A. 1982. Automated synthesis of digital hardware. IEEE Trans. Comput., Feb.]]Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	Halldórsson, M. M. 1999. Approximations of weighted independent set and hereditary subset problems. In Proceedings of the 5th Annual International Conference on Computing and Combinatorics, Lecture Notes in Computer Science. Springer-Verlag, New York, pp. 261--270.]]Google Scholar[image: Google Scholar]
	Hashimoto, A. and Stevens, J. 1971. Wire routing by optimizaing channel assignment with large apertures. In Proceedings of the 8th Design Automation Workshop. pp. 155--169.]]  Google Scholar[image: Google Scholar]
	Herrmann, D. and Ernstl, R. 1999. Improved interconnect sharing by identity operation insertion. In International Conference on Computer-Aided Design (Nov.). pp. 489--492.]] Google Scholar[image: Google Scholar]
	Kruse, L., Schmidt, E., Jochens, G., Stammermann, A., Schulz, A., Macii, E., and Nebel, W. 2001. Estimation of lower and upper bounds on the power consumption from scheduled data flow graphs. IEEE Trans. VLSI Syste. (Feb.). pp. 3--14.]]  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	Lee, C., Potkonjak, M., and Mangione-Smith, W. H. 1997. MediaBench: A tool for evaluating and synthesizing multimedia and communications systems. In Proceedings of the International Symposium on Microarchitecture.]] Google Scholar[image: Google Scholar]
	Niedermeier, R. and Rossmanith, P. 2000. On efficient fixed parameter algorithms for WEIGHTED VERTEX COVER. In Proceedings of the International Symposium on Algorithms and Computation, pp. 180--191.]] Google Scholar[image: Google Scholar]Cross Ref[image: Cross Ref]
	Ogrenci-Memik, S., Bozorgzadeh, E., Kastner, R., and Sarrafzadeh, M. 2001. A super scheduler for embedded reconfigurable systems. In Proceedings of the International Conference on Computer Aided Design (Nov.). pp. 391--394.]] Google Scholar[image: Google Scholar]
	Raghunathan, A. and Jha, N. 1995. An ILP formulation for low power based on minimizing switched capacitance during datapath allocation. In Proceedings of the IEEE Symposium on Circuits and Systems.]]Google Scholar[image: Google Scholar]
	Raje, S. and Bergamaschi, R. A. 1977. Gerenralized resource sharing. In Proceedings of the International Conference on Computer Aided Design (Nov.). pp. 326--332.]] Google Scholar[image: Google Scholar]
	Srivastava, A. 2002. Predictability: Definition, analysis and optimization. In Proceedings of the International Conference on Computer Aided Design, Nov.]]  Google Scholar[image: Google Scholar]
	Tseng, C. J. and Siewiorek, D. 1986. Automated synthesis of data paths in digital systems. IEEE Trans. Comput. Aid. Des. (July).]]Google Scholar[image: Google Scholar]



  
    
      Cited By
View all
    

      [image: ]

      

  















    
    
        
        



        
        









    
    
        
        



        
        Index Terms


        

    


	Effective techniques for the generalized low-power binding problem
	Hardware

	Electronic design automation

	High-level and register-transfer level synthesis

	Datapath optimization





	Logic synthesis

	Circuit optimization














        

    











    
    
        
        



        
        

        

    





        
         Recommendations
 





        
        	Effective graph theoretic techniques for the generalized low power binding problem
ISLPED '03: Proceedings of the 2003 international symposium on Low power electronics and design  

		This paper proposes two very fast graph theoretic heuristics for the low power binding problem given fixed number of resources and multiple architectures for the resources. First the generalized low power binding problem is formulated as an Integer ...


Read More


	Scheduling and resource binding for low power
ISSS '95: Proceedings of the 8th international symposium on System synthesis  

		Abstract: Decisions taken at the earliest steps of the design process may have a significant impact on the characteristics of the final implementation. This paper illustrates how power consumption issues can be tackled during the scheduling and resource-...


Read More


	Combinatorial optimization with interior point methods and semi-definite matrices
Read More















    
    
        
        



        
        









    
    
        
        



        
        

        

    



        

    





        
        



        
         Comments
 





        
        
Please enable JavaScript to view thecomments powered by Disqus.








        
        Login options
Check if you have access through your login credentials or your institution to get full access on this article.
Sign in

Full Access
Get this Article





	Information
	Contributors

	Published in










    
    
        
        



        
        [image: cover image ACM Transactions on Design Automation of Electronic Systems]
ACM Transactions on Design Automation of Electronic Systems  Volume 11, Issue 1
January 2006
250  pages
ISSN:1084-4309
EISSN:1557-7309
DOI:10.1145/1124713
Issue’s Table of Contents





        

    

Copyright © 2006 ACM
Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for components of this work owned by others than ACM must be honored. Abstracting with credit is permitted. To copy otherwise, or republish, to post on servers or to redistribute to lists, requires prior specific permission and/or a fee. Request permissions from [email protected]


Sponsors


In-Cooperation


Publisher

Association for Computing Machinery
New York, NY, United States







        
        Journal Family
ACM Journals for the Design of Smart and Connected Systems












    
    
        
        



        
            
                Publication History
            

        
        	Published: 1 January 2006




        

    











    
    
        
        



        
        Published in todaes Volume 11, Issue 1


        

    





        
        



        
         Permissions
Request permissions about this article.
Request Permissions



Check for updates
[image: Check for updates on crossmark]


Author Tags
	Low-power binding
	graph theory
	high level synthesis





Qualifiers
	article


Conference

Funding Sources




	



        
        [image: ]






Other Metrics
View Article Metrics






	Bibliometrics
	Citations8

	Article Metrics
	8
Total Citations
View Citations
	567
Total Downloads


	Downloads (Last 12 months)2
	Downloads (Last 6 weeks)0



Other Metrics
View Author Metrics



	Cited By
View all







PDF Format
View or Download as a PDF file.
PDF

eReader
View online with eReader.
eReader

Digital Edition
View this article in digital edition.
View Digital Edition





	Figures
	Other

	
	







Share this Publication link
https://dl.acm.org/doi/10.1145/1124713.1124718
Copy Link


Share on Social Media




        
        
Share on	
	
	
	
	











	
	
	
	0References
	
	
	






Close Figure Viewer

Browse AllReturnChange zoom level







Caption









        

    





        
        View Issue’s Table of Contents





        
        Export Citations



Select Citation formatBibTeX
EndNote
ACM Ref


	Please download or close your previous search result export first before starting a new bulk export.
Preview is not available.
By clicking download,a status dialog will open to start the export process. The process may takea few minutes but once it finishes a file will be downloadable from your browser. You may continue to browse the DL while the export process is in progress.
Download

	

	Download citation
	Copy citation















        

    





        
        



        
        Footer





        
        
    






        
        









    
    
        
        



        
        



        
        









    
    
        
        



        
        Categories

	Journals
	Magazines
	Books
	Proceedings
	SIGs
	Conferences
	Collections
	People



        

    












    
    
        
        



        
        About

	About ACM Digital Library
	ACM Digital Library Board
	Subscription Information
	Author Guidelines
	Using ACM Digital Library
	All Holdings within the ACM Digital Library
	ACM Computing Classification System
	Digital Library Accessibility



        

    












    
    
        
        



        
        Join

	Join ACM
	Join SIGs
	Subscribe to Publications
	Institutions and Libraries



        

    












    
    
        
        



        
        Connect

	Contact
	Facebook
	Twitter
	Linkedin
	Feedback
	Bug Report



        

    






        

    













    
    
        
        



        
        



        
        The ACM Digital Library is published by the Association for Computing Machinery. Copyright © 2024 ACM, Inc.

	Terms of Usage
	Privacy Policy
	Code of Ethics







        
        









    
    
        
        



        
        [image: ACM Digital Library home]

        

    











    
    
        
        



        
        [image: ACM home]

        

    








        

    





        
        





        
        




        
        




        
        




        
        



    

    

    
        
    






        
        





        
        Your Search Results Download Request 
We are preparing your search results for download ...
We will inform you here when the file is ready.
Download now!

Your Search Results Download Request

Your file of search results citations is now ready.
Download now!

Your Search Results Download Request
Your search export query has expired. Please try again.



        

    



	
    


















    








    

    
    

    
    
    
    
        
            
                
            
            
            
        
    



