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SALSA: treating the weaknesses of low-cost Flash in software
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Low-cost Flash in high demand Low-cost SSD performance
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Dontrequire that level of performance - Facebook's request to the flash industry: 'Make
1 the worst flash possible’
Can'tmakethe businesscase Counterintuitive, perhaps — but eminently sensib!~ 4 the num € . 100 .
with 1/37C Cas lo MLC PCl-e Card SATATLCSSD 15k RPM HDD Time (min)

WWe don't buy from start-up companies | 1. cBay" we flash Write performance (SSD1)

rm ice.
writes that 12 4 ath the Pr°
g

o

o

—256MB seq
1536MB rnd

~—=1024MB rnd

—512MB rnd

l } —256MB rnd
’ —64MB rnd
\ ——1MB rnd

—4kB rnd
v

We dont know enough ahoutthe cOUI 1
technology ' ] Read Performance

Products don't fitinto our operations e I DC (4kB random reads)
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Q. At what price per gigabyte would you buy more flash?
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Also according to IDC:
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= Over 67% are looking into taking a self- | | | |
integrated approach to deploying Flash in : 30 40

- j kKIOPS .
their servers 100
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» Over 77% are looking into or are in the process : - SSDO0: Off-the-shelf SATA SSD, TLC Flash, 1TB, 2.5 drive
of adopting flash storage in the Cloud : ' " 2 j - SSD1: Off-the-shelf SATA SSD, TLC Flash, 480GB, 2.5” drive
(% of respondents) - Price per GB: <%$0.5

Cloud workloads SoftwAre Log-Structured Array

*Many write-once-read-many workloads Keyldeas: e AT, :
= Data is often immutable Interfaces T . i

=Don’t need the write endurance of high-end Flash 1. Use high-density, low-endurance Flash S e
= Examples: . E% Logical Layer EF - %qullé)ad.ls.ole}tion 15
—Data Warehousing / Analytics 2. Move complexity from hardware to software o - Storage Virtualization L Co'rr:]prfs";f;‘;”'”g i
—Active Archives E - Quality of Se_rwce "—‘11::::_“ - De-duplication E
_Social 3. Optimize end-to-end for low Write Amplification and = - Data Reduction - Fcewiig Pribm Deielen |
_ data durability S

"Focus on density, cost, and read performance: 2 Physical Layer " Log-structured organization 7T :
» Read performance: high IOPS & bandwidth, low latency 4. Employ data reduction to further reduce cost per GB ;t) - Log-Structured Array - Flash-friendly access pattems
= _ow cost: consumer-level | | -l - Capacity Management T ite?:)eg:zc_e&/ﬁ iC?yei\r/?/?i?:SCollecnon
= Enterprise-grade performance and high availability 5. Natively support Object Storage ;t; ) 'Il_'gaafchzPaanpéPn% e25o--coy -Smallfootprint

» High data ingest rate that is non-disruptive to Reads - 1/0 handling

. Low-cost, high-density consumer SSDs |
, - Limited resources (FPGA, CPU, RAM) |
-7 . - Light Flash Management, simple GC :

»Existing I/O stacks and architectures are not a
good fit

—A Workload-Optimized solution is needed
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Amplification Ideally (for SALSA):
- Extremely low over-provisioning
“~1_7~" - Data layout & ECC optimized for reads

" - Support only for /large writes
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Kernel Parallel writes to SSDs
Hardware > I
SALSA elevates low-cost Flash to meet Cloud storage requirements
Preliminary performance evaluation Conclusions
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