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Can You See Inside Your SSD?

Scott Phillips
Director, Product Marketing at Virtium



The Challenge \ Virtium
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Managing NAND
reliability and endurance n)

i S tr I C ky Acceleration N

« Application workload affects SSD Temperature
usage acceleration (+/-), which
Impacts SSD available life

« Temperature affects reliability, '
endurance, and data retention

SSD Life Remaining
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F u n d am e n tal N A N D POWER-OFF DATA RETENTION (DAYS) AT DW <25
architecture requires
careful management
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Planar NAND Flash Cell Structure Temperature Effects on NAND Flash Data Retention
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NAND data structure
requires even more
management
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What to do About it  Virtium

Provide ability to see
what Is happening
iInside the SSD

v" Monitor workload and effects
on SSD (e.qg. life remaining)

v View usage acceleration
impacts

1 v Develop “Smarter” SMART
attributes

Virtium’s vtView SSD Dashboard

v' View temperature vs. errors
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Provide tools to Optimize for Performance
Op“mlze and COntrOI = Firmware for specific application workloads
SSD operation

Optimize for Endurance
= Qverprovisioning to lengthen available SSD life

Optimize for Reliability
= Built-in protection for high temp and power-loss

Optimize for Power
= Balance power and performance requirements

Proactive Notification
» Suggested maintenance, workload optimization

Memory and Storage Solutions
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SSD Performance Tips & Virtium
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Da_ta Al ignment Smaller, unaligned data causes increase in SSD usage acceleration, which
In turn increases latency and wears the SSD more rapidly

» Understand the
application’s data
transfer patterns

= Try to coalesce
host data into

larger files that are \\‘ ‘ / / // /“l
aligned on 4/8/16K /
page boundanes G4KB KB 16K 35KB 3KB 2.5K8 2KB 1.5KB 1KB Others

ALIGNED data UNALIGNED data

Unaligned
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SSD Endurance Tips & Virtium

Effects of over-provisioning on SSD endurance and performance

Overprovisioning
55D NAND SPACE | CONTROLLER OPERATION | PERFORMANCE | ENDURANCE

« Selecting the right
SSD configuration
requires knowledge of
application workload
e Smaller, random
data benefits greatly
 Larger, sequential = e
data benefits :
marginally S| |- vk et AV, -
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SSD Reliability Tips & Virtium

D ata p rOte Ctl O n ; Voltage ramp down technigue to save data during unexpected power loss
during power loss
* In-flight data as well as

firmware metadata at risk
during power loss

Flush data from cache zone

At determines by

+ RAM buffer cache size

«  MAMD write time

+  Mumber of 22D channel

Pﬂg’[ﬂlﬂ Wa—

At defines number of Capacitors and pre-charge voltage level
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Preconditioning

= Shows SSD’s true “steady-
state” performance

= Goal: Write to drives until a
steady-state write pattern is
achieved

= Methodology: Multiple full
drive capacity writes with
random, 4K, unaligned data

SSD Benchmarking Tips N Virtium

ory and Storage Solutions

Preconditioned SSD
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Sequential

Write Method

* Refer to JEDEC for published SSD benchmarking guidelines
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The Future of SSDs  Virtium

Memory and Storage Solutions
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IP still required to
effectively manage
storage block
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Align storage needs " Not enough to rely on

with value-added “Integrators” providing lowest cost

capabillities = Align with suppliers providing
expertise and value-add
technology:

» Firmware development and flash
management expertise

» Software tools to monitor/manage SSD

» Flexibility to adapt SSD to application
workloads and environmental conditions
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It's a Wrap!

For more information, go to:


http://www.virtium.com/resources/product-collateral/

v Virtium

Memory and Storage Solutions

Industrial Embedded Technology for an Interconnected World
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