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SATA-IP RAID system introduction using ML555

RAID prototype system introductionRAID prototype system introduction
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• ML555 platform system.
• Use adapter board for prototype development.
• Apply PCIe 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.

System OutlineSystem Outline
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RAID prototype system using ML555 + adapter board

Prototype SystemPrototype System

Adapter board
(PCIe - SATA conversion)

ML555 (connect
PCIe with

adapter board)

Connect 4 SATA HDDs
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Adapter BoardAdapter Board
• Adapter board with 8 SATA Host connectors.
• Connector for 8-lane PCIe of ML555 connection.
• One year charge free rental for SATA-IP user.
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RAID prototype system block diagram

Block DiagramBlock Diagram

MicroBlaze controls
SATA-IP via register I/F

DMA in MPMC executes data transfer
between each SATA channel and DDR2
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EDK (PlatformStudio) Project

EDK ProjectEDK Project

4 channels of SATA-IP are
instanced and connected

to PLB bus in parallelSATA channel (including
NPI-connection logic,

SATA-IP, and PHY-layer) is
registered in the IP Catalog

for easy instantiation.

RAID hardware design is ...
[1] Drag&Drop ‘npi_sata’

from IP Catalog
[2] Add connection logic
and mapping assignment

…That’s it!
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Connected HDD information of IDENTIFY data

Connected HDDConnected HDD

2009/06/22 Design Gateway Page 8

131,072 sector (64MB) READ result

Read ResultRead Result

READ performance result

Display verify result of
specified pattern

Set Address / Sector
Count / Data Pattern and
execute READ operation
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131,072 sector (64MB) WRITE result

Write ResultWrite Result

WRITE performance result

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

2009/06/22 Design Gateway Page 10

• 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.

RAID PerformanceRAID Performance
HDD# Connected HDD Read speed [MB/s] Write speed [MB/s]
HDD0 ST3250310AS 104 106
HDD1 HDS721616PLA380 75 78
HDD2 ST3250310AS 104 106
HDD3 HDP725025GLA380 87 93

Sum of individual HDD speed 370 383
Measured RAID speed 294 338
RAID speed efficiency [%] 79.5 88.3

Speed performance
of each individual

HDD

RAID speed efficiency
rate against sum of

each HDD speed
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• 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.

ConclusionConclusion
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For more detailFor more detail
• Detailed technical information available on the web site.

– http://www.dgway.com/products/IP/SATA-IP-E.html
• Contact

– Design Gateway Co,. Ltd.
– E-mail :
    sales@design-gateway.com
– FAX : +66-2-261-2290


