SATAP DG

‘Seriat ATA TransportSLink Layer IP Core

RAID prototype system introduction

SATA-IP RAID system introduction using ML555
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SATAP DG

T System Qutline

+ ML555 platform system.

+ Use adapter board for prototype development.
+ Apply PCle of ML555 to SATA channel.

» Connect 4 HDDs with adapter board.

* Show read/write result to PC via RS232C.

» Execute test pattern read/write.

» Display measured transfer performance.
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Prototype System

Connect 4 SATA HDDs q

ML555 (connect
PCle with
adapter board)

E

RAID prototype system using ML555 + adapter board
2009/06/22 Design Gateway Page 3

S5 i Adapter board
- (PCle - SATA conversion)

SATEIP DG
Adapter Board

« Adapter board with 8 SATA Host connectors.
« Connector for 8-lane PCle of ML555 connection.
* One year charge free rental for SATA-IP user.

Connect with PCle slot of Xilinx MLS55 board
\ -

SeralATA extension adaptor board
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SATAP DG

‘Seriaf ATA TransportSLink Layer IF Core

Block Diagram

DMA in MPMC executes data transfer
between each SATA channel and DDR2

\ [)

Erocessor Sub-System
Muti-Froat Moy Controlier (MEMC)
Frocessor Native Port Native Port Hative Port Native Port
Mw‘ﬂ"'al intortace (NPT} | | imorface (9P | | imoetece (NP1 | | ieteeface (NP1
Insormpt \C
Controller

l Processor Lodhl Bus (PLB)
Timar

PLBIF | LMB IF

MicroBlaze controls
SATA-IP via register I/F

| SATAW | | SATAWP | | saraw | | SATAIP |

[saapny | [ satamwy | [ satapny | [ saapnv |

Radd Referonce Design
I SATA I HOD | | SATA 1| HOO | | SATA Il HDD | | SATA Il HDD |
RAID prototype system block diagram
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Seviat ATA Transport&Link Layes P Core

EDK Project

P | Bus nterfaces [Ports | » [ BIF Fitters

Projest | Applications [P Gatelog H e 1T Type IP Ver

) > -7 microblaze 7i0d
Description @ dimb Imb 10 1004

B £ EDK Install -— GHXilin¥1 01¥E @ it Imb_vi0 1004

Analog @ty ol plb_vd6 103a

[ Bus and Bridgs @ dlimiy cotlr Imb_bram if_cntl 2104

I @ ilb et Imb_bram | 210

RAID hardware ‘fes'_ nis .. | (_(: @ by brom i ontic 0 Imb_bram 2104
[1] Drag&Drop ‘npi_sata’ |, ik 1 @ frnis i i o T Imb_bram_| 210a
from IP Catalog Doy brair, i vt 2 Imb_bram_| 210

[2] Add connection logic £ {\ B Iy bezim i et 3 Imb_bram_if_cntlr i.gg.a
. : - @ DDRZ EDRAM S2Mr32 mpmo 3a

and mapping ?s_su;nment R bramblock 1004
That's it! i g W dobuig mothils el 1004
_|‘,_|',_‘D_+_l,_ (G @ pisata 0 rpi_sata 1004

oo .‘r = P oi sata T npi_sata 100.a

i 5 #L‘rl:rl:r Boi sats 2 npi_sata 100.a

- L2 B ooi sats F npizata 100.a

Dros it xpe_intc 1.00.a

@ Pps timer § xps_timer 100

@ 5232 xps_uartlite 100.a

@ shipscaps ivon 0 chipscope icon 102

L S sbiscape itz chipscope ila  102a

4 channels of SATA-IP are B clock gemerator O clock_generator 201.a

instanced and connected | ®cfdfLiu [ ST L S

SATA channel (including lto PLB bus in palrallel o :pgzc;:_y:;?;ce_a 5:;;’:?&;&33( 12332

NPI-connection logic,
SATA-IP, and PHY-layer) is
registered in the IP Catalog
for easy instantiation.

EDK (PlatformStudio) Project
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Connected HDD

2009/06/22

I Tera Term - COM3 ¥T o ] 3 |

File Edit Setup Control Window Help

TDENTIFY DEVICE selected d

HOOD Hodel nane @ ST3250310AS
Hobit LBA is supported
apacity @ 250GE

DAA node 6 supported

HOOL Hodel nane : Hitachi HOS721616PLA3S0 IEH
Hobit LBA is supported

apacity @ 160GB

DHA node 6 supported

HODZ2 Hodel nane @ ST32R010AS
Mobit LBA iz supported
apacity = 250GB

DHA node 6 supported

HOO2 Hodel nane @ Hitachi HOP72SOZSGLA3E0

LOO&

Mobit LBA iz supported _I
apacity = 250GB

DHA node 6 supported

<] | v

Connected HDD information of IDENTIFY data
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STTTIP

Seviat ATA Transport&Link Layer P Core

Read Result

2009/06/22

@ Tera Term - COM3 ¥T y

File Edit Setup Control Window Help

=100 %]

. IDENTIFY DEVICE

. HRITE OHA EXT

. READ OHA EXT

t++ READ DHA EXT selacted ++

Set Address / Sector
Count / Data Pattern and
execute READ operation

Enter Start LBA (Decinal value) => 0
Enter Sector Count (Decinal value 1-131072) => 131072
Enter Pattern (0)=>Inc32 (1)=30ec32 : 0

=

Transfer speed : 204HB/s ——=] READ performance result

Display verify result of
specified pattern

erify Data ... Successed
BATH host design nenu \i

. I0ENTIFY DEVICE
. WRITE DHR EXT
. RERD DHA EXT

| ,

Joi|

b

7%

131,072 sector (64MB) READ result
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SATAIP DG
Write Result

E Tera Term - COM3 ¥T b o = E_I

File Edit Setup Control Window ﬂe!pr
2l

ATR host design nenu

. IDENTIFY OEVICE

. HRITE DHA EXT Set Address / Sector

. READ DHA EXT Count / Data Pattern and
execute WRITE operation

URITE DHA EXT selected +++

nter Start LBA (Decinal value) => 0
nter Sector Count (Decinal value 1-131072) => 131072
nter Pattern (0)=>Inc32 (1)=>0ec32 : 0

ransfer speed @ 338HB/s
\ WRITE performance result
ATH host design neny

. IDENTIFY DEVICE
. HRITE DHA ERT
. READ DHA EXT

131,072 sector (64MB) WRITE result
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SATAIP DG

T RAID Performance

HDD# | Connected HDD Read speed [MB/s] 'Write speed [MB/s]
HDDO | ST3250310AS 104 106 Speed performance
HDD1 |HDS721616PLA380 75 78] HDD
HDD2 |ST3250310AS 104 106
HDD3 |HDP725025GLA380 87 93
Sum of individual HDD speed 370 383
Measured RAID speed 294 3384 RAD zzzf:sffsff:';?
RAID speed efficiency [%] 79.5 88.3 each HDD speed

* Read speed efficiency rate of RAID system = 79.5%.

— System is not optimized yet because Almost-Full flag is not
available at the FIFO of MPMC.

— Further speed improvement is possible by data flow optimization.
+ Write speed efficiency rate of RAID system = 88.3%.

— Result of software RAID controller by MicroBlaze.

— Further speed improvement is possible by hardware controller.
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SATAP DG

Conclusion

+ ML555+adapter board enables RAID prototype system.
— Quick check of RAID system without new board building.

* RAID performance is 80-90% of individual HDD total.
— Further improvement is possible by system optimization.

« This prototype design is available for SATA-IP users.
— Reduce RAID system development period based on this design.

.
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SATAIP DG

For more detail

* Detailed technical information available on the web site.
— http://Iwww.dgway.com/products/IP/SATA-IP-E.html

. Contact I SerialATA IPcore Mo
— Design Gateway Co,. Ltd. . . e
— E-mail : e )

sales@design-gateway.com
- FAX: +66-2-261-2290
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