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4-ch RAIDO by SATA Host-IP Demo Instruction

Revl.0 24-Nov-16

This document describes the instruction to run 4-ch RAIDO SATA Host-IP demo on FPGA
development board and ABO09-FMCRAID/AB12-HSMCRAID adapter board. The demo is
designed to write/verify data with four SATA-III devices. User can control test operation through

Niosll command shell.

1 Environment Requirement

To run demo SATA Host RAIDO demo on FPGA board, please prepare the following

hardware/software.

1) Altera board: Altera ArriaV GX Starter board/Altera Arrial0 SoC Development board

2) PC with Quartusll programmer and Niosll command shell software

3) ABO09-FMCRAID for Arrial0 SoC board or AB12-HSMCRAID for ArriaV GX Starter board
4) Four SATA-III devices connection at CNO-CN3 of FMCRAID/HSMCRAID board

5) Altera Power adapter and ATX power supply for SSD

6) A cable for programming FPGA and Niosll command shell connecting between FPGA

board and PC,
- USB Type-B cable in case of ArriaV GX Starter board
- micro USB cable in case of Arrial0 SoC Development board
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Figure 1-1 SATA Host RAIDO Demo Environment Setup on ArriaV GX Starter Board
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Figure 1-2 SATA Host RAIDO Demo Environment Setup on Arrial0 SoC Development Board
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2 Demo setup
1) Power off system.
2) Setup board option.
a) For ArriaV GX Starter board only, set bitl of SW4 to OFF position.

Bit1 = OFF

] rRs
Figure 2-1 Set SW to select clock input for ArriaV GX Starter board

3) Setup RAID adapter board.
I. Connect AB09-FMCRAID/AB12-HSMCRAID to FMC#A/HSMC connector on
Altera board.
il. Connect four SATA-III devices to CNO-CN3 on AB0O9/AB12.
ii. Connect power to power connector on ABO9/AB12

ATX Power supply AB12-HSMCRAID | AB09-FMCRAID
for SATA device |

AxSATA-I
device

ATX Power supply
for SATA device

aivadWN4-608Y

CNO-CN3

joiam .. s
G ¢ |

Figure 2-2 AB09/AB12 connection to EPGA board
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4) Connect USB Type A or micro USB cable from FPGA board to PC for JTAG programming
and JTAG UART.

USE TypeB for JTAG
Programming and JTAG UART

ArriaV GX Starter

Arria10 SoC

USHE micro cablo for JTAG
Pragramming and JTAG LART

Figure 2-3 USB cable for JTAG connection

5) Power on FPGA development board and power supply for SATA device.
6) Open “Clock Control” application to program 150 MHz clock for Altera board.

a) For ArriaV GX Starter board only, select 1% tab (U4), set CLKO frequency = 150 MHz,
and click “Set New Frequency” button.

/2 Clack Contral EI [=] @
ANERA
g |y
F_wio: 000MHz

i Frequency (MHz) Disable  all [7]

CLkD - CLED 150,00 Disable CLEO [T

CLK1 - CLK1 150,00 Disable CLK1 []

CLkz - CLEZ 150,00 Disable CLKZ [7]

CLES = CLEZ

150.00 Disable CLK3 7]

Defaulk IE Sek Mew Frequency i

Messages

/USB-BlasterII on localhost (USE-1)/5M{1270ZF324
|2210%) | EFM2Z 1082 Lo

-

Figure 2-4 Set clock frequency for ArriaV GX board
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7) Use Quartusll Programmer to program “HSATARaid0x4.sof” file, as shown in Figure 2-5.

. v Programmer - [Chaind.cdfl*
File  Edit

|;. Harcware Setup...| USB-Blasterl [USB-1]

Wiewy  Processing  Tools  Window  Help

[E=8 =R =)
a.com e

Search afte

Mode;, [JTAG x| Progress: 100% (S{mmw _E
Enable realtime ISP to alloyy background programming when available
0 File Device Checksum Uzercode Program/ “erify Elank- Examing Security Erase ISP
Configure Check Bit CLAMP ‘
i Stop [riShareMHSATARaid0xd .. 10AS0EEN3F40 10317BDE FFFFFFFF |
=nones SOCYHPS Q0000000 =none=
@) Auto Detect | | |<nones SM2210Z 00000000 <nones ] ]
—— =Mones SM2210Z Ooooo000 =MOnE=
| 3 Delete |

i 3 |

_iMAMFw_|

| e Change File..,

& Save File !

[7® pdd Device... |

10AS0EENIF40 SOCWHPS

| N" Dower

TDO

1 up i: =

m

SM220Z SM2210Z

W

Figure 2-5 Programmed by Quartusll Programmer

8) Open Niosll Command Shell and run nios2-terminal command. Boot message will

displayed.

“Waiting device ready” message is displayed during system initialization.
“SATA Gen3 Device Detect” shows SATA speed after complete RAIDO initialization.
Main menu will be displayed to receive command from user.

5 | feygdrivesd/a Itera/16.0

|

niozZ2—terminal:
nios2—terminal:

ﬁ nios2—-terminal | Run nios2-terminal
niozZ2-terminal: connected to hardware target wsing JTAG UART on cable

"USB-BlasterII [USB-11".
{Uze the IDE stop button or Ctrl-C to terminate?

++++ Start SATA RBAIDBx4 Test design [Uer = 1.2]1 ++++

aiting device ready....

IsATA Gen3 Device Detect

Main menu [Uer = 1.21 —

[al

oo |

device 1, insztance B

Wait SATA Linkup
SATA Speed = Gen3

Main menu to select

: Identify Device operating command
[1]1 = UWrite S5D
[Z2]1 = Read 55D
[3]1 : Security Erase }
e ] _ﬁ b
Figure 2-6 Niosll Terminal
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9) If some SATA devices cannot be detected, error message that “CHX Not Detect” will be
displayed as shown in Figure 2-7. Please check SATA device in error channel.

'8 | feygdrvefd atterali6 8 el )

++++ Start SATA RAIDBx4 Test design [Uer = 1.2]1 ++++

device ready....
etect
Detect
Detect SATA@CNI is not found
Detect
Detect

L ==
|4' I | ¥

Figure 2-7 Error message when some devices cannot be detected

10)Check LED status on FPGA board. The description of LED is follows.

Table 1 LED Definition

GPIO LED ON OFF

0 Normal operation System is in reset condition
1 System is busy Idle status

2 Error detect Normal operation

3 Data verification fail | Normal operation

___Arria10 SoC Board
6 B 27'(

ArriaV Starter Board

Figure 2-8 4-bit LED Status for user output

After programming completely, LED[O] and LED[1] will be ON during RAIDO initialization
process. Then, LED[1] will be OFF to show that RAIDO completes initialization process
and now system is ready to receive command from user.

ArriaV Starter Board Arr|a1 U SnC Board

L0, VDDQOUT
Figure 2-9 LED status after program configuration file and RAIDQO initialization complete
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3 Test Menu

3.1

Identify Device

Select ‘0’ to send Identify device command to SATA Device. When operation is completed,

four information will be displayed on the console, i.e.
1) SSD Model number

2) Security feature set is supported or not. If any device is not supported, user must not use

menu 3 for the test.

3) Normal Erase Mode Time: This is estimation time to complete security erase command.
Minimum valid value is 2 minutes. This information will be displayed when the device can

support Security feature set.

4) SSD capacity which is output value from RAIDO block. The value will be equal to four

times of SATA CH#0 capacity.

7

ij'fcygdHVEfdféﬂerafiEﬂ

d

+++ Jdentify Device szelected +++

Model Mumber B: Samsung S5D 858 PRO 256GH
Security feature set is supported

Mormal Eraze Mode Time=2 minutes

Model Mumber 1: Samsung S5D 848 PRO Series
Security feature set iz supported

Mormal Erase Mode Time=2 minutes

Model Mumber 2: Samsung S5D 848 PRO Series
Security feature set is supported

Mormal Eraze Mode Time=2 minutes

Model Mumber 3: Samsung S5D 848 PRO Series
Security feature set is supported

Mormal Erase Mode Time=2 minutes

RAID Capacity= 1824[GHB1

—— Main menu [Ver = 1.21 —
[ai

= Bl ™5

m

Model number and Security
Information of four SATA devices
with RAID capacity after complete
IDENTIFY DEVICE command

: Identify Device
[11 : Write S5D
[21 : Read 55D
[3]1 = Security Erase
-4' 1114 3
Figure 3-1 Result from Identify Device menu
24-Nov-16

Page 7



dg_satahostraid_instruction_alt_en.doc m

3.2 Write SSD

Select ‘1’ to send Write command to RAIDO. Three inputs are required for this menu.

1) Start LBA: Input start address of RAIDO in sector unit. The input can be decimal unit or
add prefix “Ox” for hexadecimal unit.

2) Sector Count: Input total transfer size in sector unit. The input can be decimal unit or add
prefix “Ox” for hexadecimal unit.

3) Test pattern: Select test pattern of test data for writing to RAIDO. Four types can be used,
i.e. 32-bit increment, 32-bit decrement, all 0, and all 1.

5 | feygdrivesd/altera/16.0 e[~ ||ﬁ
}J -
+++ lWprite data selected +++

Enter Start LBA : @ — Bx7?3CCABF =»
Enter Sector Count @ 1 — BxY73CCACA = Ex4ﬂﬂﬂﬂﬂﬂrﬂmﬂﬂﬂmU5ﬂ
Selected Pattern [B1Inc3Z [11Dec3d2 [21A 1.1 =}
2.825 GB

4.864 GB
6.111 GB

I Current transfer size

38.616 GB
32.653 GB

Total = 34I[GB]1 , Time = 16[=]1 , Transfer speed = 2B48[MB.s 1 |Output performance

—— Main menu [Uer = 1.2]1 —

[AB]1 = Identify Device

[11 = Write 85D -
[2]1 - Read 58D 3
[3]1 : Security Erase

F] T | b

Figure 3-2 Input and result of Write SSD menu

As shown in Figure 3-2, if all inputs are valid, the operation will be started. During writing
data, current transfer size will be printed out to the console to show that system still be alive.
Finally, test performance with the size and time usage will be displayed on the console.

Figure 3-3 — Figure 3-5 shows error message when user input is invalid. “Invalid input”

message will be displayed on the console, and then return to main menu to receive new
command.

5 | feygdrive/d/altera/16.0 [y ”ﬁ
1 -
+++ Write data selected +++

nter Start LBA = B — Bx?7ICCABF = |Bx7?73dccael | Out-of-range LBA address
nuvalid input | Error message

—— Main menu [Uer = 1.2]1 —
[al

: Identify Device
[11 = Write 855D
[2]1 = Read S8D
[3] = Security Erase

F I b

Figure 3-3 Invalid Start LBA input
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5 | feygdrive/d/altera/16.0 =N ECR
1 -

+++ Upite data selected +++

nter Start LBA = @ — Bx7/3CCABF => A
Enter Sector Count = 1 — Bx?73CCACHA => [Bx0PBBD0OBA| Out-of-range length
Inuvalid input

—— Main menu [Uer = 1.2]1 —

[A]1 : Identify Device

[11 = Write 85D

[2]1 = Read 55D

[3] = Security Erase

-J 114 2
Figure 3-4 Invalid Sector count input

5 | feygdrive/d/alteral16.0 oo || 3]

+++ lWprite data selected +++

nter Start LBA - B8 — B8x773CCABF => A

nter Sector Count = 1 — BxY73CCACH =3 B»488008H
Selected Pattern [BlInc3d2 [11Dec32 [21A11_8 [31A11_1 => Elﬁut-ﬂl—rnngnpatlnrn
Invalid input

—— Main menu [Uer = 1.2]1 —
[A]1 = Identify Device

[11 = UWrite 85D

[2]1 = Read S5D

[3]1 : Security Erase

] i b

Figure 3-5 Invalid Test pattern input
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3.3 Read SSD

Select ‘2’ to send Read command to RAIDO. Three inputs are required for this menu.

1) Start LBA: Input start address of RAIDO in sector unit. The input can be decimal unit or
add prefix “Ox” for hexadecimal unit.

2) Sector Count: Input total transfer size in sector unit. The input can be decimal unit or add
prefix “Ox” for hexadecimal unit.

3) Test pattern: Select test pattern to verify data from RAIDO. Test pattern must be matched
with write test. Four types can be used, i.e. 32-bit increment, 32-bit decrement, all 0, and all
1.

5 | feygdrive/d/altera/16.0 o[ & |

+++ Read data selected +++

nter Start LBA : B — Bx773CCABF =

nter Sector Count = 1 — Bx?73CCACH = [Ax4PBDEEA | Input from user
SE%EEEEdGEattEPH [A1Inc32 [11Dec3d2 [21A11_H H11 1 => Eﬂ

4.415 GB
6.624 GB

38.9234 GB
33.144 GB

Current transfer size

otal = 34[IGB] . Time = 1G[s]1 . Transfer speed = 2ZB7[MB.-s 1] Output performance

—— Main menu [Uer = 1.2]1 —
[A]1 = Identify Device
[11 Write 85D

m

[2] : Read SSD
[3]1 : Security Erase

£ Fir | 3

Figure 3-6 Input and result of Read SSD menu

Similar to write test if all inputs are valid, the operation will be started and test performance
will be displayed when end of transfer. “Invalid input” will be displayed if any input value is
out-of-range.
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5 | Jeygdrive/d/altera/16.0 =2 Ech "

+++ RBead data selected +++

nter Start LBA = B8 — Bx773CCABF => A

nter Sector Count = 1 — BxY73CCACH =3 B»488008H

elected Pattern [AlInc3Z [11Dec32 [21A11_68 [31A11_1 => 1

erify fail

st Error at Byte Addr = BxB000000H
xpect Data

Read Data

Prezz any key to cancel operation

2.284 GB

4.414 GB

6.623 GB ) o
I Verify fail without

cancel operation
28.724 GB

38.935 GB
33.145 GB

BxFFFFFFFC_FFFFFFFD_FFFFFFFE_FFFFFFFF
AxA0HOHGEA3 _ABABERHE2 _BEBH0OA01 _B0BRBAEA

Total = 34IGB] ., Time = 15[s] . Transfer speed = 2289I[MB-=1]

—— Main menu [Uer = 1.2]1 —
[al

: Identify Device
[11 : UYrite SED =
[2]1 : Read SSD
[3] = Security Erase
-J et [}
Figure 3-7 Data verification is failed, but wait until read complete
5 | feygdrivesd/altera/16.0 e[~ ||ﬁ

+++ RBead data selected +++

nter Start LBA = B8 — Bx773CCABF => A

nter Sector Count = 1 — BxY73CCACH =3 B»488008H

elected Pattern [AlInc3Z [11Dec32 [21A11_8 [31A11_1 => 1

erify fail
st Error at Byte Addr = BxB000000H

xpect Data BxFFFFFFFC_FFFFFFFD_FFFFFFFE_FFFFFFFF

Read Data GxPEABPEPA3 _ARBAABEZ _ARBRBAEA1 _AaRBrna
Prezz any key to cancel operation

Operation iz cancelled Vierify Tail with
Please reset system before start new test cancel operation

—— Main menu [Uer = 1.2]1 —
[al

: Identify Device
[11 : Write 855D
[2]1 = Read SS8D
[3] = Security Erase

-
=5

4 111 ]

Figure 3-8 Data verification is failed, and press key to cancel operation

Figure 3-7 and Figure 3-8 show the error message when data verification is failed. “Verify
fail” message will be displayed with error address, expected data, and read data. User can
press any key to cancel read operation or wait until all read process complete. “RESET”
button should be pressed to restart the system when user cancel the operation.
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3.4 Security Erase

Select ‘3’ to send Security Erase command to SATA Device. Please confirm that SATA
device can support Security Erase feature firstly by using ldentify device menu. The
estimation of operation time to run security erase is also displayed in Identify device menu.

After selecting the menu, warning message will be displayed on the console. User can input
'y’ or 'Y’ to continue security erase operation or input other keys to cancel operation.

Number will be displayed on the console every second to show the status that system still
run the command. After complete operation, total operation time will be displayed as shown
in Figure 3-9.

Figure 3-10 shows the example when user inputs other keys to cancel the command.

_il__l fcygdrf\fefdfaﬂtraﬂﬁ-ﬂ | = | [=] ”ﬂ'&

+++ Security Erase selected +++
securlity Erase will erase all contents on o3l
It may use long time for this operation Veariiing massags

"y to confirm = =y lo continue operabion

Security Erase complete Total Time usage
Time = 19[s1

—— Main menu [Uer = 1.2]1 —
[al

: Identify Device
[1]1 = Write 85D
[2]1 = Read SSD
[3] = Security Erase
% m b
Figure 3-9 Result from Security Erase command
| ,-'cygdrive;‘dfalterafiﬁ.ﬂ e[~ ||ﬁ
3 -

+++ Security Eraze zelected +++
Security Erase will erase all contents on S5D

It may use long time for this operation
Pres=z *‘y' to confierm : nEanceI operation |Message when input
ather keys

—— Main menu [Uer = 1.2]1 —
[al

: Identify Device
[11 : Write 855D
[2]1 = Read SS8D
[3] = Security Erase

4 111 ]

Figure 3-10 Cancel Security Erase command
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4 Revision History

Revision Date Description
1.0 24-Nov-16 Initial version release
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