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4-Ch RAIDO (NVMe-IP) Demo Instruction

Revl.1 29-Jun-23

This document describes the instruction to run 4-ch RAIDO demo on FPGA development board by
using the PCle adapter board (AB18-PCleX16 board) and Quad M.2 Card. The demo is designed
to write/verify data with four M.2 NVMe SSDs as RAIDO operation. It is recommended to use the
same SSD model for all channels. User controls test operation through Serial console.

1 Environment Requirement

To run the demo on FPGA development board, please prepare following environment.

1) FPGA Development board: VCU118

2) PC installing Xilinx programmer software (Vivado) and Serial console software such as
TeraTerm.

3) AB18-PCleX16 board + ATX power supply for AB18.

4) Xilinx power adapter for FPGA board

5) ASROCK Ultra Quad M.2 Card, connecting B side (Device) of AB18.
https://www.asrock.com/mb/spec/product.asp?Model=ULTRA QUAD M.2 CARD

6) Four M.2 NVMe SSDs.

7) Two micro USB cables for programming FPGA and Serial console, connecting between
FPGA board and PC
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Figure 1-1 NVMe-IP RAIDO demo setup by AB18 on VCU118
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2 Demo setup

1) Power off system. Then, connect ATX power supply to AB18-PCleX16 board and Xilinx
power adapter to FPGA development board.

=1 XNOX3 &

ATX power supply

Figure 2-1 Power supply connection

2) Connect four M.2 NVMe SSDs to four connectors on Ultra Quad M.2 Card as shown in
Figure 2-2.

Figure 2-2 Four M.2 NVMe SSDs with Ultra Quad M.2 Card

3) Confirm that two mini jumpers are inserted at J5 connector on AB18. After that, connect FPGA
Side (A-side) on AB18 to PCle connector on FPGA board and connect Quad M.2 NVMe SSD
Card to device side (B-Side) on AB18, as shown in Figure 2-3.

Warning: Please confirm that the Quad M.2 NVMe SSD is inserted in the correct side of
AB18 (B-side, not A-side) before power on system.

SRR | 1111
FPGA side on AB18 (A-side) "

GBI § v ||I||Hl|||l|lﬂl||ll’ SW
Sl FPGA Board o

Figure 2-3 Connect Adapter board to Quad M.2 NVMe SSD Card and FPGA board
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4) Connect two micro USB cables between FPGA board and PC for FPGA programming and
Serial console.

microUSB for FPGA
Programming

microUSB for
Serial console

Figure 2-4 USB cable connection

5) Power on FPGA development board, ATX power supply for AB18, and AB18 board, as shown
in Figure 2-5.

\ Power switch on AB18

Figure 2-5 Turn on power switch on FPGA and adapter board

6) On PC, additional COM port is detected after connecting USB cables to FPGA board.
More than one COM ports are detected.

In case of VCU118, select Standard COM port as shown in Figure 2-6.
On Serial console, the setting is as follows.
Baud rate=115,200, Data=8-bit, Non-Parity, and Stop = 1.

X

& Device Manager - Tera Term: Serial port 1

Serial setting ‘

File Action View Help
EICEIL] ——
e mEHEm B EXE
Speed: 115200 v
[ Monitors
[ Network adapters Data: 8 bit v Cancel
B Portable Devices .
v @ Ports (COM & LPT) Two additional COM ports Parity: HonG v
f Communications Port (COMT) Stop bits: 1 bit » Help
& Silicon Labs Dual CP2105 USB to UART Bridge: Enhanced COM Port (COME)
| & Silicon Labs Dual CP2105 USB to UART Bridge: Standard COM Port (COMS_Jl w control: none v

= Print queues

Transmit delay

E’ msec/char E’ msec/line

Figure 2-6 Two COM ports from FPGA connection
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7) Use Vivado tool to download configuration file, as shown in Figure 2-7.

¢ Vivado 2019.1 HARDWARE MANAGER - unconnected

d i Q- Quick Acce .
Ele Flow Tools Window  Help - © No hardware target is open.| Open target

£ Auto Connect

/ Hard
Vl\/ADO 'a - | 2. Open target J-> Auto Connect

HLx Editions
Open New Target. ..

QUICk Start HARDWARE MEBIAGER - localhostilinx_tcfiDigilent210308A62118
Gzl Hardware 2 00 Xx| | me-mc1 x| me-me_2
Open Project > - "
Open Example Project > Q = h ¢ C

Name Status

v 1 103 Select FPGA device | copnected Properties

to program bit file
T k ~ 70 PTogre] Open Name: MIG_2
adsSKS v {8 xou9p_0 (3) Prograg~-- 4 Click P dovi

ManaJ 1. Click Open Hardware Manager 3F SysMon (System Monitor H¢ 4. Llick Frogram device
| open Hardware Manager | IE MIG_1 (MIG) ® CAL |Program Device... I

Yiliny Trl Stare

¢ Program Device X
Select a bitstream programming file and download it to your, i ” 3z - dinmnll -
select a debug probes file that corresponds to the debug col 5. Click “...” to select Programmlng
B file (NVMelPRaid0Ox4Test_xxx.bit)
Bitstreamfile: | D/Demo/NVMelPRaid0x4Test_VCU118.bit |IZ||
Debug probes file: E‘
) Enable end of startup check 6. Click Program button to
start FPGA programming
®

Figure 2-7 Programmed by Vivado

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

Table 2-1 LED Definition

GPIO LED ON OFF
0 Normal operation SSD is not good status
1 System is busy Idle status
2 IP Error detect Normal operation
3 Data verification fail | Normal operation

9) After programming completely, LED[0] and LEDJ[1] are ON during PCle initialization
process. Then, LED[1] changes to OFF after PCle completes initialization process.

Figure 2-8 LED status after programming configuration file and finishing PCle initialization
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10)On the console, the message is displayed to show current status as follows.
“Waiting PCle Linkup” is displayed after finishing configuration.
“Waiting IP initialization” is displayed after PCle is linked up.
PCle speed and number of PCle lanes are displayed, after RAIDO finishes initialization.
Finally, main menu to run six commands is shown on the console.

¥ COMS - Tera Term VT - O X
Eile Edit Setup Control Window Help

++++ Start NUMe-IP ign [Uer = 4.11 ++++
| Wait PCle Linkup

Paiting PCle Linkup T o

paltlng IP initialization :Walt RAIDO busy |

CHhIBIPCIe Cen3 x4 D 5 PCle speed = Gen3 and
e Lens Xx evice Detect =

Ch[11PCle Gen3 x4 Device Detect | —iclane=4lanes

Ch[21PCle Gen3 x4 Device Detect
ChL[31PCle Gen3 x4 Device Detect

—— Main menu [IPVer = 4.11 ——-|

[al] : Identify Command Main menu to
[1] : Write Command
[2] : Read Command select the command
[3] : SMART Command
[4] : Flush Command
[5]1 : Shutdown Command
v

Figure 2-9 Main menu after RAIDO finishes initialization

When LBA size is 4 Kbyte, the error message is displayed on the console as shown in
Figure 2-10

¥ COMS - Tera Term VT - O X
File Edit Setup Control Window Help

++++ Start NUMe—IP RAIDBx4 Test design [Uer = 4.1]1 ++++

Waiting PCle Linkup
Waiting IP initialization

ChIB1PCle Gen3 x4 Device Detect
Ell:'[:%}gg}e geng xz geuice getect
e Gen3 x evice Detect .
Ch[31PCle Gen3 x4 Device Detect C'Tor Massage display when
LBAsize does not support.

Warning : LBA Size Not Support? I

Please Check Devices

Figure 2-10 Error message when LBA does not support
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3 Test Menu
3.1 Identify Command

Select ‘0’ to send ldentify command to RAIDO.

¥ COMS - Tera Term VT — O X
File Edit Setup Control Window Help

+++ Identify Command selected +++

Ch[B1Model Number : Samsung SSD 968 PRO 512GB
Ch[1IModel Number Samsung SSD 968 PRO 512GB
Ch[2 ]Model Number Samsung SSD 978 PRO 512GB
Ch[31Model Number : Samsung SSD 978 PRO 512GB
RAID Capacity= 2048[GB]

— Main menu [IPUer = 4.11 Model name and RAIDO capacity

[81] Identify Command

[1] : Write Command
[2]1 : Read Command

[3]1 = SMART Command
[4] : Flush Command
[5]1 : Shutdown Command

v

Figure 3-1 Test result when running ldentify command

After finishing the operation, the SSD information output from Identify command is displayed.
The console shows two values.

1) SSD model number: This value is decoded from Identify controller data.

2) RAID capacity: This value is calculated by multiplying device capacity in channel#0 by 4.
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3.2 Write Command

Select ‘1’ to send Write command to RAIDO.

Green: User input
Blue: Output to user

¥ COMS - Tera Term VT M

File Edit Setup Control Window Help

Input parameters,_..
+++ Wprite Command selected +++ | putp (1)

Enter Start Address (512 Byte) : B - BxEE784ABF => =
Enter Length (512 Byte> : 1 - BxEE784ACH8 => 2)
Selected Pattern [B1Inc32 [11Dec32 [2]1A11_6 [3]1A11_1 [41LFSR=> Ga

8.638 [GB1]
17.840 [GB]
25.584 [GB]

| Current transfer size
84.932 [GB]

92.545 [GB]
186.185 [GB1

| Output performance
hotal = 183.07% [GB] ., Time = 12383[ms] ., Transfer speed = 8324[MB/s]

——— Main menu [IPUer = 4.1]1 —

[A] : Identify Command
[1] : Write Command
[2]1 : Read Command
[3]1 : SMART Command
[4] : Flush Command
[5]1 : Shutdown Command

Figure 3-2 Test result when running Write command

User sets three parameters as follows.

1) Start Address: Start address to write RAIDO as 512-byte unit. The input is decimal unit
when the input is only digit number. User can add “Ox” to be a prefix for hexadecimal unit.

2) Transfer Length: Total transfer size as 512-byte unit. The input is decimal unit when the
input is only digit number. User can add “Ox” to be a prefix for hexadecimal unit.

3) Test pattern: Select test data pattern for writing RAIDO. There are five patterns, i.e. 32-bit
increment, 32-bit decrement, all 0, all 1, and 32-bit LFSR counter.

When all inputs are valid, the operation begins. During writing data, current transfer size is
displayed on the console every second to show that system is still alive. Finally, total size,
total time usage, and test speed are calculated and displayed on the console to be a test
result.
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48-bit LBA Address =0

Of fset
gopooooooo
gopooooolo
gopooooozo
0000000030
0000000040
0000000050

0000000140
00000001BO
00000001Co
00000001D0
00000001ED
00000001FO
ooooooozoo
ooooooozlo

Of fset
gooooooo0o0
goooooo0010
0000000020
popoooooso
oopooooo4o0
gopoooooso

0000000140
00000001BO
00000001CO
00000001D0
00000001ED
00000001F0
0000000200
0000000210

£-64-bit header of each sector—>

0x0000

32-bit LFSR pattern

48-bit LBA Address =1

24

o 142 3 4 s A7 & 9ha B c DAE F 0 1 3 4 5
[oo 00 00 00 oo oo|f[oo oo| [FF FF 00 00|[FF FF FF 00| [01 00 00 00 00 00
01 00 00 00 FF 01 00 00 FF FF 01 00 FE FF FF 01 02 00 00 00 FC 01
02 00 00 00 FF 03 00 00 FF FF 03 00 FD FF FF 03 04 00 00 00 F9 03
04 00 00 00 FF 07 00 00 FF FF 07 00 FB FF FF 07 09 00 00 00 F2 07
09 00 00 00 FF OF 00 00 FF FF OF 00 Fé FF FF OF 12 00 00 00 E4 OF
12 00 00 00 FF 1F 00 00 FF FF 1F 00 ED FF FF 1F 24 00 00 00 C9 1F

SSD#0

48-bit LBA Address =4
9E 24 49402 D9 Fé FF FF 24 D9 F¢ FF 45 92 B4 FD 3C 49 92 04 7B 9B
3C 49 92[04 B2 ED FF FF 49 B2 ED FF 84 24 €39 FB 79 92 24 09 F7 36
79 92 24|09 64 DB FF FF 92 64 DB FF 14 49 D2 F¢ F3 24 49 12 EE 6D
F3 24 49|12 C9 Be FF FF 25 C9 B6 FF 28 92 A4 ED E7 49 92 24 DD DB
E7 49 92|24 92 6D FF FF 44 92 €D FF 51 24 49 DB CF 93 24 49 Bi B7
CF 93 24|49 24 DB FE FF 94 24 DB FE A3 48 92 Bé 9E 27 49 92 75 6F
[04 00 00 00 00 00j 00 00 FB FF 00 00 FB FF FF 00 05 00 00 00 00 0O
09 00 00 00 F7 01 00 00 F7 FF 01 00 Fé FF FF 01 04 00 00 00 F4 01

48-bit LBA Address =2 48-bit LBA Address =3

001 2 *3 4 56 7 8 9 ABCUDEF 0 1 2* 3 45
p2 00 0o 00 00 00| 00 00 FD FF 00 00 FD FF FF 00 03 00 00 00 00 00|
04 00 00 00 FA 01 00 00 Fa FF 01 00 FB FF FF 01 07 00 00 00 F9 01
09 00 00 00 F4 03 00 00 F4 FF 03 00 Fé FF FF 03 OF 00 00 00 F2 03
12 00 00 00 E9 07 00 00 E9 FF 07 00 ED FF FF 07 1F 00 00 00 E4 07
24 00 00 00 D2 OF 00 00 D2 FF OF 00 DB FF FF OF 3F 00 00 00 C9 OF
43 00 00 00 A4 1F 00 00 A4 FF IF 00 Bé FF FF 1F 7F 00 00 00 92 1F

SSD#2
79 92 24 09 3E 40 92 F4 C3 6F 9B F4 A2 24 D3 Fé DE FF FF OF 9C 2D
F3 24 49 12 7D 80 24 E9 86 DF 36 E9 45 49 B2 ED B6 FF FF 1F 38 5B
E7 49 92 24 FA 00 49 D2 0C BF 6D D2 8A 92 64 DB 6D FF FF 3F 70 B6
CF 93 24 43 F5 01 92 A4 19 7E DB A4 14 25 C9 Bé DB FE FF 7F E1 6C
9E 27 49 92 EB 03 24 49 33 FC Bé 49 28 44 92 6D B6 FD FF FF C3 D9
3D 4F 92 24 D6 07 48 92 66 F8 6D 93 51 94 24 DB 6C FB FF FF 87 B3
06 00 00 00 00 00 00 00 F9 FF 00 00 F9 FF FF 00 07 00 00 00 00 0O
0C 00 00 00 F2 01 00 00 F2 FF 01 00 F3 FF FF 01 OF 00 00 00 F1 01

6
00
00
00
00
00
00

oo

oo
oo
oo
oo

7
0o
0o
0o
00
00
00

0o

oo
oo
0o
0o

FC
F9
F2
E4
c9
92

SSD#3

9
FF
FF
FF
FF

FF

FF

FF
FF
FF
FF

4 B C D E F

0o
01
03
07

1F

00

03
07
0F
1F

00
0o
0o
00

00

0o

0o
oo
0o
0o

FE
FD
FB
Fe

DB

FC

Fo
EO
Cco
80

FF
FF
FF
FF

FF

FF

FF
FF
FF
FF

FF
FF
FF
FF

FF

FF

FF
FF
FF
FF

00
01
03
07

1F

0o

03
07
OF
1F

Fiqure 3-3 Example Test data of the 15t and 2" 512 byte of each SSD by using LFSR pattern

The stripe size in 4-ch RAIDO demo is 512-byte. For incremental, decremental, or LFSR
pattern, each 512-byte data has unique 64-bit header which consists of 48-bit address (in
512-byte unit) and 16-bit zero value. The data after 64 bits header is the test pattern which is
selected by user. The 1%t stripe is mapped to the first 512-byte of SSD#0. The 2" - the 4t
stripe are mapped to the first 512-byte of SSD#1 - SSD#3 respectively, as shown in Figure
3-3. The unique header is not included when running all-0 or all-1 pattern.

29-Jun-23
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Figure 3-4 shows the example when the input is not in the recommended range for each
parameter. The console displays “Invalid input” and then the operation is cancelled.

¥ COMS - Tera Term VT Error input - 0O

File Edit Setup Control Window Help

+++ lprite Command selected +++ ]0ut of range address |

dress (512 Byte> : @ - [@xEE?84ABF| => [xFFFFFFFF|

Invalid input

M COMS - Tera Term VT — O >
File Edit Setup Control Window Help

| Out of range length |

e - =>
1 [OXEE784CH] - [OXPRPRRPRE)

M COMS - Tera Term VT - O X
File Edit Setup Control Window Help

+++ lprite Command selected +++
Enter Start Address (512 Byte>

512 Byte)
Invalid input

Invalid pattern |

+++ lprite Command selected +++
Enter Start Address (512 Byte> 8 - BxEE784ABF => 0xABBB0B06
Enter Length (512 Byte) 1 - BxEE?784ACHA => BxCAABBAH

»n [B1Inc32 [11Dec32 [21A11_@ [31A11_1 [41LFSR=> |8
Invalid input
Figure 3-4 Error message from the invalid input
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3.3 Read Command

Select ‘2’ to send Read command to RAIDO.

Y COMS - Tera Term VT Normal

Eile Edit

Setup Control Window Help

+++ Read Command selected +++
Enter Start Address (512 Byte)
Enter Length (512 Byte)

Selected Pagtern [B1Inc32 [11Dec32

12.803
25.621
38.431
51.249
64.0865
76.879
89.659

182.489 [GB1l

[GB]
[GB]
[GB]
[GB]
[GB]
[GB]

‘ Input parameters%

1 - BxEE784ACHA =>

P~ A

Current transfer size

@ - BxEE784ABF )I <00PPAN0)
2]1A11 0 [31A11_1 [4]LPS

-
pa—

=

Fotal =

103

Output performance

.879 [GB] , Time = 8852Ims] . Transfer speed =

IO
)J)J)
R=>[4)5)
12801 [MB/s ]

——— Main menu [IPUer = 4.11 —

[al
[11
[21
[31
[4]
[51

Identify Command
Write Command
Read Command
SMART Command
Flush Command
Shutdown Command

Figure 3-5 Input and result of Read Command menu

User inputs three parameters as follows.

1) Start Address: Start address to read SSD as 512-byte unit. The input is decimal unit
when the input is only digit number. User can add “Ox” to be a prefix for hexadecimal unit.
2) Transfer Length: Total transfer size as 512-byte unit. The input is decimal unit when the

input is only digit number. User can add “Ox” as a prefix for hexadecimal unit

3) Test pattern: Select test data pattern to verify data from RAIDO. Test pattern must be
matched with the pattern using in Write Command menu. There are five patterns, i.e.

32-bit increment, 32-bit decrement, all 0, all 1, and 32-bit LFSR counter

Similar to Write command menu, test system starts reading data from RAIDO when all inputs
are valid. During reading data, current transfer size is displayed on the console every
second to show that system is still alive. Total size, total time usage, and test speed are

calculated and displayed after finishing data transferring.

29-Jun-23
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Figure 3-6 shows error message when data verification is failed. “Verify fail” is displayed with
the information of the 15t failure data, i.e. the error byte address, the expected value, and the
read value. User presses any keys to cancel read operation or waits until finishing Read
command. Without cancelling the operation, the output performance is displayed on the
console after finishing the operation.

When pressing some keys to cancel the operation, the read command does not complete in
the good sequence. It is recommended to power-off/on AB18 and then presses “RESET”
button to restart system.

@ COMS - Tera Term VT ‘ Verification error without cancellation I -

File Edit Setup Control Window Help

@ COMS - Tera Tem{ Verification error with cancellation ‘

File Edit Setup Control Window Help

+++ Read Command selected +++
Enter Start Address (512 Byte) B - BxEE784ABF =) Bx000RRGO
Enter Length (512 Byte)
Selected Pattern [Bllnc32 [11Dec32 [2]ﬂ11 @ [31a11_1 [41LFSR=>

- BXEE?84ACA => Bx(0000B0

erify fail

st Error at Byte Adde

xpect Datal511:384]
xpect Datal383:2561
xpect Datal255:1281]
xpect Datal127:8]
ead Datal511:384]
ead Datal383:2561]
ead Datal255:1281]
ead Datal127:8]

= Bx@1FFFFFE_0@01FFFF_000061FF_00006001
= Bx@OFFFFFF_0AAAFFFF_0B0ARAGG_000A006A

Wrong pattem

Bx0BBBAAGD

@xFFFFFFF@_FFFFFFF1_FFFFFFF2_FFFFFFF3
@xFFFFFFF4_FFFFFFF5_FFFFFFF6_FFFFFFF?
BxFFFFFFF8_FFFFFFF9_FFFFFFFA_FFFFFFFB
@xFFFFFFFC_FFFFFEFD_00000000_00000000
Bx@7FFFFFB_0PA7FFFF_000007FF_00000004
Bx@3FFFFFD_@GPA3FFFF_00AAA3FF_0BRAAAR2

12.785 [GB]

25.593 [GB]
38.4086 [GB]
51.214 [GB]
64.853 [GB]
76.866 [GB]
89.646 [GB]
162.392 [GB]

Tess any k_ey to cancel operation

Message when
verification is failed

Total = 103.879 [GB]1 ,

Output performance
Time = 8853[ms] , Transfer speed = 12799[MB/s] (3

29-Jun-23

nter Start Address (512 Byte) 9 - BxEE784ABF => Bx000A000
nter Length (512 Byte) - BxEE784ACA =) Bx(CAAAAAA
Selected Pattern [B][nc32 [11Dec32 [21911 _@ [31A11_1 [41LFSR=> 1

Eerif y fail
I

EH Read Command selected #++

AxPARAGAAA

OxFFFFFFFO_FFFFFFF1_FFFFFFF2_FFFFFFF3
OxFFFFFFF4_FFFFFFF5_FFFFFFF6_FFFFFFF?
@xFFFFFFF8_FRFFFFF9_FFFFFFFA_FFFFFFFB
@xFFFFFFFC_FFFFFFFD_00AB0000_00000600
BxB?FFFFFB_B0OB?FFFF_00BBA7FF_0BBBAAB4
E 0x@3FFFFFD_B@A3FFFF_0000A3FF_00000002
Read Datal255:1281] @x@1FFFFFE_A@@1FFFF_0000@1FF_00000001
Read Datal127:@] 0xBAFFFFFF_B0BBFFFF_000PA0A00_0BB0AA00

i‘gfgigns[pcl&t]ay to cancel operation User presses any keys ©

925.638 [CB] & 1 cancel the operation
peration is cancelled
lease reset system before starting a new test

- Main menu [IPUer = 4.11 _J Message when operation is cancelled |
[@] : Identify Command

[1] : Urite Command
[2] : Read Command

st Error at Byte Adde
xpect Datal511:3841]
Expect Datal383:2561]
Expect Datal255:1281
Expect Datal127:81]
Read Datal511:384]
Read Datal383:2561

[3] : SMART Command

T = Blueh Mammand

Figure 3-6 Data verification is failed

Page 13



dg_nvmeip_raidOx4_instruction_xilinx_en

3.4 SMART Command

Select ‘3’ to send SMART command to RAIDO.

M COMS - Tera Term VT
File Edit

Setup Control

Window Help

+++ SMART Command selected +++

Total
Total
Total
Total

Eower
ower

Total
Total
Total

Eower
ower

Total
Total
Total
Total

Eower
ower

Total
Total
Total
Total
ower
ower

K< SMART Log Information ChIB]
Temperature

Data Read
Data Read <(Raw data>
Data UWritten

Data Written (Raw data>

On Cycles
On Hours

Unsafe Shutdowns

K< SMART Log Information ChIl1]
Temperature

Data Read
Data Read <Raw data>
Data UWritten

Total Data Written (Raw data>

On Cycles
On Hours

Unsafe Shutdowns

<< SMART Log Information ChI2]
Temperature

Data Read
Data Read (Raw data>
Data Written

Data Written (Raw data)

On Cycles
On Hours

Unsafe Shutdowns

{<{ SMART Log Information ChI3]
Temperature

Data Read
Data Read <(Raw data>
Data UWritten

Data Written (Raw datad

On Cycles
On Hours

nsafe Shutdowns

MART

Command Complete

v

32 Degree Celsius
58341 GB

61699 GB
1813 Times

122 Hours
1598 Times

LU TR TR LI LA L T W

v

32 Degree Celsius
182749 GB

109788 GB
2675 Times

216 Hours
2119 Times

BEORRORE ER RERR AR R NS

v

32 Degree Celsius
4709 G

5683 GB
204 Times

15 Hours
135 Times

LU L LT LT LT W

v

30 Degree Celsius
6012 GB

7216 GB
155 Times

1?7 Hours
?5 Times

BEORE ORR R RR EE AR AR NS

Data output decoded
from SMART command

BxB00BRRVB_RNBRRNB0_PBRnnBBa_B6CAIC3?
Bx00000A0A_hoHnnnnn_0nnnnnnn_nB72EACEA

BxB0PBRANB_NPBRNNBN_hBnnnBnn_BBFSF?20
Bx000A0N0A_HoBRnana_0nnnnnne_BCCS55E34

Bx00PBNAVB_NPRNRNBN_hBnnnenn_Bas8CSS9F
Bx0000000BA_HBBRVNAVA_0nnBnBne_BOBA6F17?

Bx00000A0A_hoHnnnnn_0nnnnnnn_BOB32A18
0xB00BBRVB_00BRRN00_0BBRNBBA_BBD6E352

When the operation is completed, SMART/Health Information (output from SMART
command) is displayed as shown in Figure 3-7. The console shows six values from each
SSD.

YT

A 47

Figure 3-7 Test result when running SMART command

1) Temperature in °C unit.

2) Total Data Read decoded as GB/TB unit. Also, raw data without decoding is displayed in

128-bit hexadecimal unit. The unit size of raw data is 512,000 byte.

3) Total Data Written decoded as GB/TB unit. Also, raw data without decoding is displayed in

128-bit hexadecimal unit. The unit size of raw data is 512,000 byte.
4) Power On Cycles: Display the number of power cycles.
5) Power On Hours: Display period of time in hours that the SSD is power on.
6) Unsafe Shutdowns: Display the number of unsafe shutdowns of SSD
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3.5 Flush Command

Select ‘4’ to send Flush command to RAIDO.

M COMS - Tera Term VT — O X

File

Edit Setup Control Window Help

+++ Flush Command sele| Message after

Flush Command Complete |

finishing the operation

[al
[11
[21
[31
[4]
[51

Ma

in menu [IPUer = 4.11 —
Identify Command

Write Command

Read Command

SMART Command

Flush Command

Shutdown Command
v

Figure 3-8 Test result when running Flush command

“Flush Command Complete” is displayed after finishing Flush operation.

3.6 Shutdown Command

Select ‘5’ to send Shutdown command to RAIDO.

File Edit

¥ COMS - Tera Term VT — O X
Setup Control Window Help

[al
[11]
[21
[31]
[4]
[51

+++

re you sure you want to shutdown the device now -1

ain menu [IPUer = 4.11 ——
Identify Command

Write Command

Read Command

SMART Command

Flush Command

Shutdown Command

Confirmation massage

ress 'y’ to contirm :

Press ‘y’to confirm ‘

Ehutdown command is completel

he device has turned off [ astmessage before NVMe IP

and SSD are inactive status

v

Figure 3-9 Message after Shutdown command is completed

The confirmation message is displayed on the console. User enters ‘y’ or ‘Y’ to confirm the
operation or enters other keys to cancel the operation.

After finishing Shutdown operation, “Shutdown command is complete” is displayed on the
console as the last message. Main menu is not displayed and user needs to power off/on the
test system to start new test operation.
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4 Revision History

Revision Date Description
1.0 13-Nov-19 Initial version release
1.1 20-Apr-20 Remove power adapter cable from AB18
29-Jun-23
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