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SSD Design is NOT Simple!

 Simple interface - no mechanics

Disk
Load / R ein
Unload '
Spindle & Motor R § Flash
P A= m.m; — Memory
Coil Motor § W J] Actuator § o o Arrays

* No in-place update of data
e Asymmetric read and write + erase time

e Lack of models

* Timing/performance

e Power
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SSD Design is NOT Slmple'
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e |/O bandwidth utilization

Proprietary firmware

e FTL and/or Flash Controller

* Mapping algorithms, wear leveling, garbage
collection, ECC, request interleaving, write
scheduling/striping
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Modeling SSDs
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Modeling SSDs
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SSD Simulator

Based on DiskSim v2.0 [Ganger99]
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PC User Workloads
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Design Space

Focus of
this study

o

SSD

emory Array /

Organlzatlon

Workload

Storage
System

(S

—

Scheduhng

Page Mapping
Wear Leveling

Garbage

Collection




SOLID-STATE DISKS,
ETC.

Concurrency

Cagdas Dirik

University of

Maryland Banking vs. Superblocks vs. Bandwidth

ISCA'09
June 2009 —~ 8
é l Il Banking [ | Supetocks
SLIDE 9 .g 6
E l
o 4
e
0
Q2
)
(a'd
0
SIRG —>
,\;\‘ cb:“ Increasing 1/0O BW

N

Reads ” l Writes

l l Hl Banking Il Superblocks l Il Banking Il Superblocks
9

\V] w

Response Time (ms)

o




SOLID-STATE DISKS,
ETC.

Cagdas Dirik

University of
Maryland

ISCA'09
June 2009

SLIDE 10

Request Scheduling

What if we give priority to reads?
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SSD Organization

Several near optimal configurations
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Bottom Line

* Design of SSDs is a complex problem

* No simple solution as:

e Increase |/O bandwidth

* Increase parallelism

* We should model and explore the

design space!

e Timing and Power:SLC, MLC, ECC
 Massive parallelism: 64, 128,256 banks

* FTL algorithms: Mapping, ECC, GC, Scheduling

* Application specific design: DB,VWVeb Server, etc.




