
exp2_devices.pdf

ACEing the	Bufferpool	Management	
Paradigm	for	Modern	Storage	Devices

Tarikul	Islam	Papon				Manos	Athanassoulis

Bufferpool	Challenges

Bufferpool	Design	Space

ACE:	Performance	Evaluation

College	of	Arts	&	Sciences
Department	of	Computer	Science

ACE in	Action:	An	Example (kw = 3, ne = 3)
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Bufferpool Manager

When to prefetch?
- Prefetch on miss

Which pages?
- Sequential
- History-based

How many pages?
- 1 or x pages

How to prefetch?
- Concurrently

Read-ahead Policy

How many pages to write?
- 1 page
- n pages (exploit kw)

Write-back Policy

Which pages to write-back? 

When & how to write-back?

- dirty pages following
replacement policy

- background &
concurrently

Optional

Eviction Policy

How many page(s) to evict?
- 1 page
- n pages

Which page(s) to evict?
- follow page 
replacement policy

Flash-
friendly
policies

- LRU
- NRU
- Clock
- Second Chance

- FIFO
- 2Q
- ARC

- CFLRU
- LRU-WSR
- CCF-LRU

- CFLRU/C
- CFLRU/E
- DL-CFLRU/E

Replacement Algorithm

read/write asymmetry (𝛼)concurrency (k)
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Asymmetry/Concurrency-Aware	(ACE)	Bufferpool

always flush multiple 
dirty pages to amortize

the high write cost

evict multiple pages
to enable concurrent 

prefetching

Buffer Pool
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p13 p7 p24 p21

ReaderEvictor

p2 p1 p5 p9…

Candidates

Seq. Stream 
Prefetcher

History-based 
Prefetcher

Writer

Concurrent 
Device-aware

Writing

concurrently write 
back kw dirty pages

parallelly prefetch 
ne - 1 pages
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Higher	gain	for	high	asymmetry	&	more	writes ACE achieves	1.3⨉	speedup	for	mixed	TPC-C

LRU

after eviction:
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DBMS bufferpool is tightly connected to the storage

red denotes new 
components

write-back decoupled 
from eviction

replacement 
algorithm informs 

both policies

works with any replacement algorithm & prefetcher
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