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NUMA ARCHITECTURE 



NODES 

•  Memory arranged into banks that incur different cost 
of access 

•  Bank assigned to CPU, device cards for DMA 

•  Each bank is called a node 

•  Linux allocates a page from the node closest to the 
running CPU – node-local allocation 

•  Described by struct pglist_data – linux/mmzone.h 



ZONES 

•  Each node is divided into a number of blocks called zones - struct 
zone_struct  (linux/mmzone.h) 

•  Each zone has a type: ZONE_DMA, ZONE_NORMAL and 
ZONE_HIGHMEM 

•  ZONE_DMA - 0 -16 MB of RAM - legacy devices allocate to 
perform direct memory operations. 

•  ZONE_NORMAL -  16 MB -1 GB and is used by the kernel for 
internal data structures as well as other system and user space 
allocations 

•  ZONE_HIGHMEM -  > 1 GB and is used exclusively for system 
allocations (file system buffers, user space allocations, etc). 

 
 
 





Relationship Between Nodes, Zones 
and Pages 

 
 
 



WHY PAGE STRUCT? 

•  uses this structure to keep track of all the pages in the 
system  

•  the kernel needs to know whether a page is free 

•  If a page is not free, the kernel needs to know who 
owns the page  

•  Possible owners include user-space processes, 
dynamically allocated kernel data, static kernel code, 
the page cache, and so on. 





















































/proc/sys/vm 

Proc	File	 Descrip-on	

admin_reserve_kbytes			
	

The	amount	of	free	memory	in	the	system	that	should	be	reserved	for	users	
with	the	capability	cap_sys_admin.		

dirty_background_bytes			
	

Contains	the	amount	of	dirty	memory	at	which	the	background	kernel	flusher	
threads	will	start	writeback.			
	

dirty_bytes		 Contains	the	amount	of	dirty	memory	at	which	a	process	genera=ng	disk	writes	
will	itself	start	writeback.		

drop_caches		 Wri=ng	to	this	will	cause	the	kernel	to	drop	clean	caches,	as	well	as	reclaimable	
slab	objects.		1	-	To	free	pagecache	,	2	-	To	free	reclaimable	slab	objects		

stat_interval		 The	=me	interval	between	which	vm	sta=s=cs	are	updated.		The	default	is	1	
second.		

swappiness		 This	control	is	used	to	define	how	aggressive	the	kernel	will	swap	memory	
pages.		Higher	values	will	increase	agressiveness	

vfs_cache_pressure		 This	percentage	value	controls	the	tendency	of	the	kernel	to	reclaim	the	
memory	which	is	used	for	caching	of	directory	and	inode	objects.			






