


    

    









skip to main content    
        




        
        









    
    
        
        



        
        









    
    
        
        



        
        









    
    
        
        



        
        [image: ACM Digital Library home]

        

    











    
    
        
        



        
        [image: ACM corporate logo]

        

    












    
    
        
        



        
        	



        
        Advanced Search

	



        
        Browse

	



        
        About

	



        
        




    








    
    
        





    












    	
            
                Sign in
            
        
	
            
                
                
                    
                        Register
                    
                
            
        







    






        

    




        

    











    
    
        
        



        
        
	

	Advanced Search
	Journals
	Magazines
	Proceedings
	Books
	SIGs
	Conferences
	People
	

	More

	







        
        Search ACM Digital Library

SearchSearch






        
        Advanced Search








        

    





        
        10.1145/1559845.1559878acmconferencesArticle/Chapter ViewAbstractPublication PagesmodConference Proceedingsconference-collectionsmod
	Conference
	Proceedings
	Upcoming Events
	Authors
	Affiliations
	Award Winners
	More


























    
    
        
        



        
        



        
        



        
        	Home
	Conferences
	MOD
	Proceedings
	SIGMOD '09
	Self-organizing tuple reconstruction in column-stores






        

    




        
    













    
    
        
        



        
        









    
    
        
        



        
        
research-article Results Reproduced / v1.1
[image: ]



        
        
Share on	
	
	
	
	





Self-organizing tuple reconstruction in column-stores

  	Authors: 
	 [image: Author Picture]Stratos Idreos
 CWI, Amsterdam, Netherlands
 
  CWI, Amsterdam, Netherlands
View Profile
 
,
	 [image: Author Picture]Martin L. Kersten
 CWI, Amsterdam, Netherlands
 
  CWI, Amsterdam, Netherlands
View Profile
 
,
	 [image: Author Picture]Stefan Manegold
 CWI, Amsterdam, Netherlands
 
  CWI, Amsterdam, Netherlands
View Profile
 
 

Authors Info & Claims 
 
 SIGMOD '09: Proceedings of the 2009 ACM SIGMOD International Conference on Management of dataJune 2009Pages   297–308https://doi.org/10.1145/1559845.1559878

Published:29 June 2009Publication History[image: Check for updates on crossmark]




        
        
	109citation
	1,006
	Downloads

Metrics
Total Citations109
Total Downloads1,006
Last 12 Months12
Last 6 weeks1



	Get Citation Alerts[bookmark: id-hatemile-navigation-6073290063892647-7]New Citation Alert added!

This alert has been successfully added and will be sent to:
You will be notified whenever a record that you have chosen has been cited.

To manage your alert preferences, click on the button below.
Manage my Alerts

[bookmark: id-hatemile-navigation-6073290063892647-9]New Citation Alert!

Please log in to your account






	
	
	Publisher Site

	
	Get Access









SIGMOD '09: Proceedings of the 2009 ACM SIGMOD International Conference on Management of data
Self-organizing tuple reconstruction in column-storesPages   297–308





        
        PreviousChapterNextChapter




[image: ACM Digital Library]









ABSTRACT


		Column-stores gained popularity as a promising physical design alternative. Each attribute of a relation is physically stored as a separate column allowing queries to load only the required attributes. The overhead incurred is on-the-fly tuple reconstruction for multi-attribute queries. Each tuple reconstruction is a join of two columns based on tuple IDs, making it a significant cost component. The ultimate physical design is to have multiple presorted copies of each base table such that tuples are already appropriately organized in multiple different orders across the various columns. This requires the ability to predict the workload, idle time to prepare, and infrequent updates.
 In this paper, we propose a novel design, partial sideways cracking, that minimizes the tuple reconstruction cost in a self-organizing way. It achieves performance similar to using presorted data, but without requiring the heavy initial presorting step itself. Instead, it handles dynamic, unpredictable workloads with no idle time and frequent updates. Auxiliary dynamic data structures, called cracker maps, provide a direct mapping between pairs of attributes used together in queries for tuple reconstruction. A map is continuously physically reorganized as an integral part of query evaluation, providing faster and reduced data access for future queries. To enable flexible and self-organizing behavior in storage-limited environments, maps are materialized only partially as demanded by the workload. Each map is a collection of separate chunks that are individually reorganized, dropped or recreated as needed. We implemented partial sideways cracking in an open-source column-store. A detailed experimental analysis demonstrates that it brings significant performance benefits for multi-attribute queries.
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