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Abstract

Cache injection is a viable technique to improve the performance of data-intensive parallel applications. This dissertation characterizes cache injection of incoming network data in terms of parallel application performance. My results show that the benefit of this technique is dependent on: the ratio of processor speed to memory speed, the cache injection policy, and the application's communication characteristics.   Cache injection addresses the memory wall for I/O by writing data into a processor's cache directly from the I/O bus. This technique, unlike data prefetching, reduces the number of reads served by the memory unit. This reduction is significant for data-intensive applications whose performance is dominated by compulsory cache misses and cannot be alleviated by traditional caching systems.      Unlike previous work on cache injection which focused on reducing host network stack overhead incurred by memory copies, I show that applications can directly benefit from this technique based on their temporal and spatial locality in accessing incoming network data. I also show that the performance of cache injection is directly proportional to the ratio of processor speed to memory speed. In other words, systems with a memory wall can provide significantly better performance with cache injection and an appropriate injection policy. This result implies that multi-core and many-core architectures would benefit from this technique. Finally, my results show that the application's communication characteristics are key to cache injection performance. For example, cache injection can improve the performance of certain collective communication operations by up to 20% as a function of message size.






Language

English






Keywords

cache injection, high-performance computing






Document Type

Dissertation






Degree Name

Computer Science






Level of Degree

Doctoral






Department Name

Department of Computer Science






First Committee Member (Chair)

Riesen, Rolf






Second Committee Member

Bridges, Patrick






Third Committee Member

da Silva, Dilma






Fourth Committee Member

Teller, Patricia






Project Sponsors

Department of Energy, Office of Science; IBM Corp.; and Intel Corp.






Recommended Citation


    Leon Borja, Edgar.
    "Improving the performance of parallel scientific applications using cache injection."
    
    
    (2009).
    
    
    
        https://digitalrepository.unm.edu/cs_etds/4
    







    

    





































	
	
	
    
    
    
	
		
		
		
	
	
	
	
	
	




	
       
    	
        Download
      





	




     













     DOWNLOADS

    Since July 22, 2016


    
        
    





























	




	












Share

	
	
    	
    	
		
		
    	
    	
	











	

COinS








 









	 

	 





	
	

	


Search



	

	
		Enter search terms:
	
		
			
				
			 
			
		

	
		Select context to search:
	 
		
			
				in this series
in this repository
across all repositories


			
		





	
	
		
			Advanced Search
		
	






		
			
				Notify me via email or RSS
			
		
















Browse

	Collections
	Disciplines
	Authors



Author Corner







		
			
				Author FAQ
			
		
	
				
					Submit Research
				
			







Links

		
			
				
						UNM School of Engineering
				
			
			
			
		





Tweets by UNMLibraries 



	






	
		
	


	















	 

	






	

	

	


	Elsevier - Digital Commons





	
	[image: UNM University Libraries]

	
		
				Home
		 | 
		
				About
		 | 
		
				FAQ
		 | 
		
				My Account
		 | 
		
				Accessibility Statement
		
	

	
			
                                    Privacy
			
			
                                    Copyright
				
	

	
	














