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Introduction

+ HDD vs. SSD

- Is SSD technology disruptive?




HDD vs. SSD

“The same
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SSD

Rotational Media

100 - 300
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300K - 1M hrs

200 - 400 G's

NAND Flash

40,000 - 150,000

0.015 msec

1.5M - 3M hrs

1,500 G's
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Is SSD technology disruptive?
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Read /Write ratio

Read /Write ratio

Random vs. Sequential

Random vs. Sequential

Block size

Block size

Rotational speed

SLCvs. MLC

Seek time

Controller / NAND Mgmt

Bandwidth MB/S
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Power Consumption

Power Consumption
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HDD 3.5" | HDD 2.5" .
- 15K RPM 15K RPM | 220 22

| IOPS | 700 580 6900
~ $600 ~ $500 ~ $800




Customer Expectations







Key Factors Affecting Expectations

= Subsystem
« NAND Management




How To Test for these Factors

“The same




Wear Leveling

but different”

“l have heard that SSD’s have a limited
llfe . .hOW /Ong WI” they IaSt?” Typical Customer




Uncontrolled Power Event (Shutdown)

‘ but different”

“HDD’s have inertia...
SSD’s do not...”

= Write Shutoff (Splicer)




New testing metrics proposals

. Virtual RPM (VRPM)

Proposal by Sandisk
Calculated measurement
Determines virtual RPM of HDD needed to achieve equal performance of SSD




Summary

- As customers become more knowledgeable on SSD’s they are better at
defining expectations for their markets

- New SSD Testing methodology is evolving

- Need to differentiate NAND (component) vs. SSD (Sub-System) Reliability

- Need to better understand the differences SLC vs. MLC (Reliability &
Performance)

- Need to distinguish testing type by Application (Enterprise vs. Consumer)

Enterprise Consumer

IOPS need Very High Medium
Read bandwidth Very High Medium
Write bandwidth High Low

Reliability Very High Medium
Price tolerance Medium/High Low/Medium
$/I0PS Very Low Low
Capacity (GB) Medium/High Low

In addition to existing HDD Test Requirements, the industry will require
establishment of new common testing methodologies to ensure reliability and
it will be critical to leverage the knowledge learned from the HDD World.







