
How	to	reduce	flash	storage	system		
write	amplifica6on 

weimingchang@huawei.com	
	



What	is	system	write	amplifica6on 
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IO	write	amplifier 
Systems	have	different	mapping	tables	and	define	different	

block	size	
•  Remote	Copy		block	size	
•  Snapshot	block	size	
•  Dedup	block	size	
•  compress	block	size	
•  FTL		page	size	of	SSD		
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the system needs according to various scenarios IO model, 
unified consider defining each block size. Match	io	model	
and	Reduce	write IO amplification.  



Meta	data	write	amplifier 
There	are	various	kinds	of	metadata	system	requires	

maintenance	
•  Storage	Space	alloc	and	free	infoma6on	
•  Dedupe	fingerprint	table	
•  Data	referen	count		table	
•  LUN		or	file		layout	infoma6on	
•  SSD	FTL	table	
	
	
To	cutdown	metadata	write	amplifica1on.	
•  More	smaller	metadata	management	block	size	
•  Add	meta	Rl,	ROW	metadata,	and	avoid	mul6-

level	modify	metadata	
•  Cache	hot	metadata	on	NVRAM	
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garbage	collec6on	write	amplifier 

GC		write	amplifier	decide	by		OP	.	
More		bigger		OP			can	get	more	smaller	
GC	write	amplifier. 



Global	Dedupe	and	GFTL	for	GC 
•  System	supports	global	dedupe	and	GFTL,	All	users		unused	capacity	

as	OP,	recycle		the	invalid	blocks		space,	erase	invalid	data	blocks,	
the	reconstruc6on	only	valid	data	block.	
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Separa6ng	Sta6c	and	Dynamic	Data 
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RAID	parity	and	log	write	amplifier 
•  M	write	data	to	calculate	the	N	parity	

protec6on,		cause		addi6onal		parity	
data	write	amplifier	

•  To	avoid	overwri6ng	the	write	
process	error		when	system	reset,	
resul6ng	in	inconsistent	stripe,		
system	need	to	first	write	the	stripe	
change	log,	ensure		system	can	
restore	consistency	strips,	such	cause	
a		change	log	write	amplifica6on	

	
by	garbage	collec6on	,New	write	data	

always	write	new	RAID	stripe	reduce	
parity		block	wri6ng	amplifier.	
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Flash	aware	RAID	reduce	Rebuild	WA 

Based	on	the	data	validity,	reclaim	and	reconstruct	stripe,	
reduce	rebuild	stripe	numbers	(old	stripe	can	free	directly)	



conclusion 
•  set	the	appropriate	block	size	for	IO	model	of	different	scenarios,			

different	LUN	can	have	different	block	size.	Avoid	not	alighed	IO	
write	amplifica6on			

•  More	smaller	metadata	block	size,	and		add	a	metaRl		to	avoid	
modify		mul6-level	tree	metadata,	Cache	all	hot	metadata	on	
NVRAM	can	cutdown	metadata	write	amplifica6on	.	

•  the system can	uses the global garbage collection and	
avoiding the SSD inside each garbage collection.		To	
reduce	parity	block	write	amplifica6on. 
	

•  Systems 	do	global garbage collection By	separa6ng	Sta6c	
and	Dynamic	Data.	in	the	same	system	OP	size,	increasing	the	
number	of	garbage	data	blocks	in	the	hot	space,	will		reduced	GC	
write	amplifica6on.	

	



Thank	You 


