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High-frequency	trading
•	Widely	used	by	high	
performance	database	
currently	

•	More	scenarios	will	be	
covered	while	the	cost	goes	
down	continually



Possibility — The Architecture
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•	FTL/GC/WL	in	host	memory	

•	Write	cache	corresponding	to	flash	

page	in	size	

•	Software	defined	storage
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What We Are Trying

Atomic Write

Prior Write
Partial	page	write	causes	redo	log	can’t	be	applied

Implementation	of	IO	priority

Huge Capacity
Up	to	80TB	usable	space	per	single	server



Double Write

Double	write	buffer	
(2MB)

Doublewrite	
(1MB)

Doublewrite	
(1MB)

shared	table	space

Page

Page

copy

data	file	
(.ibd)
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• The atomicity of InnoDB page write 
can’t be insured by traditional hardware 

and OS.

• InnoDB uses double write to avoid 

partial page write.

• Downside of double write:
• Doubled write amount(bad for flash)

• Heavier write load(less than doubled)



NAND Page Write
A	nand	block

Flash	Page• Flash Page Size:  32KB

• NAND flash write is an atomic operation.

Write	buffer flush

atomic



Atomic Write
• InnoDB Page Size: 16KB(default)

• Flash Page Size:  32KB

• If every flash page contains one or more InnoDB page(InnoDB page size<= 
flash page size), InnoDB page write will be atomic.

InnoDB Page 
16K

Write Request 
16K

Write Buffer 
32K


Write Request 
16K

Flash Page 32K
flush

Atomic



Atomic Write

• Request size <= Flash write buffer(32KB)

• Flash write buffer is empty

• Only fully written bio will be flushed into NAND page

• Partial written bio will be dropped

Flush	
on	power	cut

Nand	pageWrite	buffer

bio

bio



Atomic Write
• Flash write buffer is half full.

• Case 1: Write request size <= Free space 
of flash write buffer

• Case 2: Write request size > Free space of 
flash write buffer
• Fill free space with dummy data and 

open a new write buffer to store bio.

Flush	
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Nand	pageWrite	buffer
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bio
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Atomic Write
• Big write request(not InnoDB request) > 

Flash page size(32K)

• No buffer write(higher latency).

Write	buffer

bio

bio



Benefits From Atomic Write

•	TPS:	~10%	increase	

•	Latency:	50%	decrease	at	95%	percent	line	

•	SSD	endurance:	200%	increase



Prior Write — Data Flow Markup

hot	head

cold	head

Flash	
blocks

Write	
buffer

shared
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pipeline	1

pipeline	2

Marked	data	flow reserved

• Dedicated write buffer 
for marked data flow



Prior Write — Flag Delivery

• App: generate flag in write request(eg. MySQL redo log)
• FS: get flag, set flag in BIO(Block IO)
• SSD driver: get flag, set high priority



Prior Write — Patch Required

• App: set flag for particular data flow(less than 20 lines modification)
• FS: get flag, set flag in struct bio{}(less than 20 lines modification)
• SSD driver: get flag, set high priority(driver already has the toggle)



Huge Capacity— Global Redundant
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Huge Capacity— Global Redundant



Benefits — waiting to be validated

•	Performance	

•	Latency	

•	Capacity	

•	TCO
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