
  
  
    
       [image: Jack Baskin School of Engineering]
        
          	
              
                 User Login
              
            
	  CRSS Wiki
	💻 CRSS Git
	✎ Edit Site


        

        [image: CRSS Center for Research in Systems and Storage]
          
 Navigation
        
          	About
              	Home
	About CRSS
	Joining the CRSS


            
	News & Events
              	News
	Events
	Seminars
	Retreats & IAB meetings


            
	People
              	All People
	Faculty
	Students
	Staff
	Alumni


            
	Research
              	All Research
	Operating Systems Support for NVM
	Archival Storage
	CXL SIG (Disaggregated Memory)
	Secure File and Storage Systems
	Ultra-Large Scale Storage
	Ephemeral Storage Scheduler
	Computational Storage
	Designing systems for QLC flash


            
	Publications
              	All Publications
	Technical Reports
	Posters
	Software


            
	Sponsors
              	User Login
	Become a Sponsor
	CRSS Fact Sheet
	List of Sponsors


            
	Contact


        

      
      

  

    
  

  



          
                
            
                

    
        	Home
	All Publications
	Which Storage Device is the Greenest? Modeling the Energy Cost of I/O Workloads


    




          
            

          

          
            
  
    
    Which Storage Device is the Greenest? Modeling the Energy Cost of I/O Workloads

    
        
              Appeared in 22nd IEEE International Symposium on Modeling, Analysis, and Simulation of Computer and Telecommunication Systems (MASCOTS 2014).
        
        
    

    
        Abstract

        
            
Real world I/O workloads always cover a certain amount of work. The power consumption of storage devices alone cannot reflect the energy needed to finish these work, because devices have different speeds and capacities, which affects the time and number of devices needed to finish these work. Taking these factors into account, this paper presents quantitative analyses and models that calculate the energy consumption of storage devices to finish a certain amount of I/O work. Common I/O workloads are classified into two categories: the capability workloads and the capacity workloads. The model points out what properties of devices need to be measured and compared in order to design a greener system. Measurements of two latest hard disk and solid-state drives (SSD) are included to illustrate the model in practice. Contrary to common belief, SSDs are not the energy efficient choice for many workloads.
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