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Advanced SMART Technology for SSDs
In Embedded Applications
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« ISMART Tool

« Alert System
« Wear-Leveling
 Data Log

« Data log experience
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MSVART ... innodisk |
| Performance / Alert | System Info
Model Name mSATA SSD
C 0 X (|
Temperature Drive Letter Disk2: Capacity 29.82GB
Firmware |121227 | Serial Number | 20130118AAAAQOO00018  Power On Count |48
Transfer Mode | SATA/600 Interface Serjal ATA Power On Hours 130
Standard ATA9 | Feature | SMART LBA43 SECURITY
W.Protect || ATA Security || Quick Erase || Low Power
D | Attribute Name Item Value Raw Values A
09 Power On Hours 130 Q00000008 2000000000000
0C  Power Cycle Count 48 0000000030000000000000
Af Bad Block Count Tot:252 Lat:59 030064640000FCO03BO0O00
AD  Erase Count Max:419 Ave:341 120064645501A301000000
EC Unstable Power Count a 0200646400000000000000
EB Later Bad Block Lat:59 Rea:0 Wri:0 Era:59  020064003B000000000038
01 nooonoononooooooooonon
_ 02 O000000000000000000000
Flash Memory Summit 20} | g3 0000000000000000000000
Santa Clara, CA 07 0000000000000000000000
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Temperature
* Health

* Lifespan

* Free capacity

Flash Memory Summit 2013
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FIaSJIMemory Alert System

L =
M SVMART.. ... [innoaisk |
DiskInfo | Status erformance / Ale syseminfo | &

TEST

¥ 1523 ..

N 429.0 .

Alert for Device
————
Temperaiure Under Temperature Over Health Under Lifespan Under Capacity Under
] 10°C | = 70°Cm 10% = 3 Month f m 1024 MB
Host host.innodisk.com Port 25 77 SMTPS/SSL
Te mail@innodisk.com 1D maillD
From mail@innodisk.com password mailPassword
RefreshTimer
™ MAILALERT SAVE TEST MAIL |7600 g | SET




HashMemory \Wear-Leveling

 Erase count of each block
D
MSMART.....

Disk Info
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Disk No.

Performance / Alert |

100

System Info

Current Temperature

LOG TIMER

1000/ s seve
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emory How to capture data

SATA analyzer can get data, but it cost
$10,000

Innodisk provide free solution
Easy to use. Don’'t need any driver

Innodisk ISMART tool includes data log
function

-
M SMART ..

Status Performance / Alert ‘System Info

Model Name mSATA SSD

9

Temperature Drive Letter | Disk2: Capacity 29.82GB
Firmware | 121227 Serial Number | 20130118AAAAQ0000018 |  Power On Count |48
Transfer Mode |SATA/600 Interface |Serial ATA Power On Hours (130
standard [ATA9 Feature [SMART LBA% SECURTTY

ID | Attribute Name [ Ttem Value Raw Values ]
09 Power On Hours 130 0000000082000000000000
0C  Power Cycl Count 48 0000000030003000000000
AA Bad Block Count Tot:252 Lat:59 030064640000FCO03B0000
Flash Memory Summit 2013 AD  Erase Count Max:419 Ave:3al 120064645501A301000000
EC Unstabie Power Count 0 0200646400000000000000
EB Later Bad Block Lat:59 Reai0 W0 Erai59  0200640038000000000038
Santa Clal’a, CA 01 0000000000000000000000
02 0000000000000000000000
03 0000000000000000000000
07 0000000000000000000000
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AashMemory Data Log
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 Firmware can make a record for host
read/write behavior

« Separate to sequential and random part

« 4K/ 8K/ 16K/ 32K/ 128K/ 1M/ 4M and 8MB
unit

* This technology can help engineer to

understand operation system and application
behavior

Flash Memory Summit 2013
Santa Clara, CA 7
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Analyze write behavior

* 15% Sequential write command
86% Is 32KB

* 85% is Random write command
60% Is 4KB

Rezd

Sequential Read

B (BT S
w { 88%) Random

________ Alm{ 15%) 1MB
B ( 16%) 128KB
= 26%) 64KB
m{37%) 32KB

i R e
m{ 5%) 64KB
m{ 55%) 32KB

Flash Memory Summit 2013
Santa Clara, CA

Write Sequential Write
m { 159} Sequential ={ 0%) &MB
 { 85%) Random m( 0%) 4MB

Random Read

N [F1 5%) e4KE
A [ ( 30%) 32k8
w{ 11%) 16KB
4| 59%) &KkB
flm{ 4596) 4KB

Random W

/rite

W { 21%) G4KE
w( 59%)32KB
wi{ 99%) 16KB
- { 5%) =K8
flm{ 60%) 4KB




FlashMemory \Window 7 installation

« Analyze write behavior
* 17% Sequential write command
« 57% is 1IMB

e 83% Is Random write command
e 68% iIs 4KB

Random Read
. [=7 see)eakE
B, [={ 28%) 32KB
= [ 11%:) 16KB
[ &%) EKE
w{ 50%:) 4KE

Sequential Read
w{ 1%) G&EME
m{ 2%) 4MB
w{17%) 1MB
- { 13%:) 128KB
m [ 28%) &4KB
m{ 339%) 32KE

— Rezd
B [={ 7%) Sequential
" |={ 33%) Random

Random Write
[ 13%) G4KE
| 8%) 32KB
o &%) 15KB
[ 7%) EKE
m{ 68%) 4KB

—— Sequential Write
;-,.-t-\.,__. .( o%) EMB

) m( 1%) 4MB

D [=(57%) 1MB

o[ 2%:) 128KE
m{ 49%) &4KE
m{ 35%:) 32KB

Write
m { 179} Sequantial
m { 83%) Random

Flash Memory Summit 2013
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« Analyze write behavior

« 26% Sequential write command
« 37% is 1IMB

* 74% is Random write command
« 64% is 4KB

Read Sequential Read

z S [m{ 0%) EMB
A ={ 1%) 4MB

=i 37%) 1MB
[ 14%:) 128KB

| 16%:) E4KE

@, |w { £596) Random

m{ 32%) 32KB

\Write e Sequential Write
m { 26%) Sequential B [=( 8%) &BMB
w { 74%) Random A |of 22%) 4MB

w{12%) 1MB
w{ %%)128KE

Flash Memory Summit 2013 | 35%) S4KE

Santa Clara, CA m{ 13%) 32KB

Random Read
W | 25%) 64KB
m{ 39%) 32KB
o { 11%) 16KE
|- { 3%) &KB
w{ 55%) 4KB

—r Random Write
| |/ | 13%) 64KB
w{ 39%)32KB
w{ 5%} 16KB
w{ %%) BKB
w{ 64%) 4KB




HashMemory Office 2007 Installation

* Analyze write behavior

« 20% Sequential write command
* 64% is 1MB

* 80% is Random write command
 62% Is 4KB

— Read Sequential Read T Random Read
I-( 7%) S=quential m{ 0%) BMB D [W] 4%) 64KE
3 [={ 939) Random S |w{ 29%) 4MB \ | [ 25%) 32KE

[ { 159%) 15KE
3= { &%) B8KB
fl={ 50%) 4KB

A\l Ml=(25%) 1MB

m{ 41%) 32KB

Write N Sequential Write Random Write
= { 20%) Sequental > [=] 0%) &mB = { 15%) 64KB
w { §0%) Random D |w{ 1%) 4MB w{ 29) 32KB

w { 14%) 16KB
il { 79%) ske
m{ 52%) 4KB

[ {84%e) 1ME
| 39) 128k8
m{ 49%) B4KB
m{ 28%) 32KB

Flash Memory Summit 2013
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 Time: 18 days

* Application
« Office 2007
 Emall

* 8 Hours per day

Flash Memory Summit 2013
Santa Clara, CA

@
MSMART >

isk Infe Status | Performance /Alert | System Info

Model Name rEvergreen III

)
Drive Letter C:D: Capacity 238.47GB
Firmware E111108a Serial Number 20130711AAAA00000061 Power On Count 137
Transfer Mode m Interface W Power On Hours F_'i—l-g
Standard | ATAB-ACS | Feature | SMART LBA43 NCQ SECURITY T.SENSOR
] I | Data Logaing |
D ] Attribute Name I Item Value l Raw Values A
09 Power On Hours 116 0000000074000000000000
0C Power Cycle Count 137 0000000089000000000000 |=
C2 Temperature 30 00001E640000000064021E |
AD Erase Count Max:69 Ave:31 120064641F004500000000
EC Unstable Power Count 0 0200646400000000000000
EB Later Bad Block Lat:0 Rea:0 Wri:0 Era:0 0200640000000000000000
01 0000000000000000000000
02 0000000000000000000000
031 0000000000000000000000 ~
] m [ »
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Read

e Read

» 15% Sequential (£
* 32%is 128KB

_ A [=( 15%) Sequential
/ |-( 85%) Random

nnodisk |

Random Read

navior(2)

Sequential Read
N [FT 0%) eME
A w{ 1%) 4MB

[ ™\ [F( 5%)eeke

\ | 189%) 32KB

| 33%) 16KE

“ 79%) &Ke
= 37%) 4KB

Random Write
= { 3%) 64KE

Sequential Write
N [E( 0%) eMEe
N e 1%) 4MB
d

« 85% Random
« 37% is 4KB

* Write
* 6% Sequential
* 44% 32KB

* 94% Random
« 63% 4KB

Flash Memory Summit 2013
Santa Clara, CA
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-
MSMART

Ver 3.2.0
Disk'info It ,

Disk No.
100 Current Temperature
LOG TIMER
1000 s SAvE
0 GRAPH
STOP
-40

Wearleveling

200

160

120

80

40
Flash Memory Summit 2(
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FIGEJIMéﬁiory Random Write
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WinXp In 85% 60%
Win7 In 83% 68%
Ubuntu In 74% 64%
Office 2007 In 80% 62%
Win7 User 94% 63%
email..

Flash Memory Summit 2013
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FlashMemory Conclusion

* More powerful SMART tool for SSD

« Data log just a beginning stage. innodisk will
provide more useful function in near feature

Flash Memory Summit 2013
Santa Clara, CA 16
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e Www.Innodisk.com

* Industrial solution for Flash product and
DRAM

2.5" SATA SSD

3 M G'PSeries

Flash Memory Summit 2013
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http://www.innodisk.com/

