


    

    









skip to main content    
        




        
        









    
    
        
        



        
        









    
    
        
        



        
        









    
    
        
        



        
        

        

    











    
    
        
        



        
        

        

    












    
    
        
        



        
        	



        
        Advanced Search

	



        
        Browse

	



        
        About

	



        
        




    








    
    
        





    












    	
            
                Sign in
            
        
	
            
                
                
                    
                        Register
                    
                
            
        







    






        

    




        

    











    
    
        
        



        
        
	

	Advanced Search
	Journals
	Magazines
	Proceedings
	Books
	SIGs
	Conferences
	People
	

	More

	







        
        Search ACM Digital Library

SearchSearch






        
        Advanced Search








        

    





        
        ACM Transactions on Database Systems
	Journal Home
	Just Accepted
	Latest Issue
	
	Archive
	Authors
	Author Guidelines
	Submission Site
	ACM Author Policies



	Editors
	Editorial Board
	Manuals & Guidelines for Editors
	Associate Editors Welcome Video
	Editorial Policies



	Reviewers
	Information and Guidelines
	Policy on Double-Blind
	Submission Site



	About
	About TODS
	Editorial Charter
	TODS History
	Publication Statistics
	Conflict of Interest Policies
	Announcements
	Abstracting/Indexing
	TODS Author List
	TODS Affiliations
	ACM Award Winners



	Contact Us
	More











        
        
    
        

    





















    
    
        
        



        
        



        
        	Home
	ACM Journals
	ACM Transactions on Database Systems
	Vol. 26, No. 1
	I/O reference behavior of production database workloads and the TPC benchmarks—an analysis at the logical level





        

    




        
    













    
    
        
        



        
        









    
    
        
        



        
        
article 



        
        
Share on	
	
	
	
	





I/O reference behavior of production database workloads and the TPC benchmarks—an analysis at the logical level

  	Authors: 
	 Windsor W. Hsu
 Univ. of California, Berkeley, IBM Almaden Research Center, San Jose, CA
 
  Univ. of California, Berkeley, IBM Almaden Research Center, San Jose, CA
View Profile
 
,
	 Alan Jay Smith
 Univ. of California, Berkeley, IBM Almaden Research Center, San Jose, CA
 
  Univ. of California, Berkeley, IBM Almaden Research Center, San Jose, CA
View Profile
 
,
	 Honesty C. Young
 IBM Almaden Research Center, San Jose, CA
 
  IBM Almaden Research Center, San Jose, CA
View Profile
 
 

Authors Info & Claims 
 
 ACM Transactions on Database SystemsVolume 26Issue 1pp   96–143https://doi.org/10.1145/383734.383737

Published:01 March 2001Publication History




        
        
	46citation
	1,773
	Downloads

Metrics
Total Citations46
Total Downloads1,773
Last 12 Months12
Last 6 weeks1



	Get Citation AlertsNew 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

New Citation Alert!

Please log in to your account






	
	
	Publisher Site

	
	Get Access









ACM Transactions on Database Systems
Volume 26, Issue 1




        
        





        
        PreviousArticleNextArticle














Skip Abstract SectionAbstract

As improvements in processor performance continue to far outpace improvements in storage performance, I/O is increasingly the bottleneck in computer systems, especially in large database systems that manage huge amoungs of data.  The key to achieving good I/O performance is to thoroughly understand its characteristics.  In this article we present a comprehensive analysis of the logical I/O reference behavior of the peak productiondatabase workloads from ten of the world's largest corporations.  In particular, we focus on how these workloads respond to different techniques for caching, prefetching, and write buffering.  Our findings include several broadly applicable rules of thumb that describe how effective the various I/O optimization techniques are for the production workloads.  For    instance, our results indicate that the buffer pool miss ratio tends to be related to the ratio of buffer pool size to data size by an inverse square root rule.  A similar fourth root rule relates the write miss ratio and the ration of buffer pool size to data size.

In addition, we characterize the reference characteristics of workloads similar to the Transaction Processing Performance Council (TPC) benchmarks C (TPC-C) and D(TPC-D), which are de facto standard performance measures for online transaction processing (OLTP) systems and decision support systems (DSS), respectively.  Since benchmarks such as TPC-C and TPC-D can only be used effectively if their strengths and limitations are understood, a major focus of our analysis is to identify aspects of the   benchmarks that  stress the system differently than the production workloads.  We discover that for the most part, the reference behavior of TPC-C and TPC-D fall within the range of behavior exhibited by the production workloads.  However, there are some noteworthy exceptions that affect well-known I/O optimization techniques such as caching (LRU is further from the optimal for TPC-C, while there is little sharing of  pages between transactions for TPC-D), prefetching (TPC-C exhibits no significant sequentiality), and write buffering (write buffering is lees effective for the TPC benchmarks). While the two TPC benchmarks generally complement one another in reflecting the characteristics of the production workloads, there remain aspects of the real workloads that are not represented by either of the benchmarks.
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