dg_nvmeip_linux_instruction_intel_en m

NVMe-IP Linux Demo Instruction

Revl1l.0 29-Jun-23

1 ENVIronMeENt REGUINTEIMENT......ccoiiiiiiiiie e e e e e e e e e et s e e e e e e e e e e eaan e e eeeees 2
2 DBIMO SBIUP ...ttt 4
2.1 Prepare demo image file to MiCroSD Card ..............uiiiiiieiiiiiiiiiii e e e 4
2.2  PCle Setup and BOAIrd SELUP.......uuuuuuuueiiiiiiiiiiiiitieiitiebiiebbieebeseb bbb eeennnneneaeane 5
G T =T B/ T 1 PP 8
3.1 IAENLTY DBVICE ... 9
G V1Y 1 (1 5 10
TR T o L= Y= o [ 1S I SRR 13
3.4 DUIMP SSD ittt 15
G T b | A 1 SRR 18
O Y] o] T o 1153 (0] Y USPPRP 19

29-Jun-23



dg_nvmeip_linux_instruction_intel_en m

NVMe-IP Linux Demo Instruction

Revl1l.0 29-Jun-23

This document describes the instruction to run NVMe-IP demo with Angstrom Linux 2014.12 OS
on Arrial0 SoC Development board. The demo is designed to get Identify data, write data, and
read data with NVMe SSD. User controls test operation through Serial Console. To run the demo,
FPGA configuration file as image file is prepared in microSD card. After that, install microSD card
to FPGA board for configuration after power on board.

1 Environment Requirement

To demo NVMe-IP Linux demo on IntelFPGA board, please prepare the following

hardware/software.

1) IntelFPGA board: Arrial0 SoC Development board

2) PC with Serial console software, i.e. HyperTerminal

3) Power adapter of IntelFPGA board

4) NVMe SSD

5) 4 GB or bigger microSD card with demo image file, downloaded from
http://www.dgway.com/NVMe-IP_A_E.html

6) miniUSB cable for Serial communication
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Figure 1-1 NVMe-IP Linux Demo on Arrial0 SoC Development Board

29-Jun-23 Page 3




dg_nvmeip_linux_instruction_intel_en

2 Demo setup

2.1 Prepare demo image file to microSD Card

The sequence to prepare image file is shown as follows.
1) Extract “sd_card_image_a10.img.tar.gz” to get output file “sd_card_image_a10.img”.
2) Connect microSD card to PC by using card reader.

3) Open “Win32Disklmage” application.

4) Copy “sd_card_image a10.img” to microSD by using Win32Disklmage, as shown in

r A
%% Confirm overwrite @

Figure 2-1.
a. Select drive to microSD card drive.
b. Browse to directory path of “sd_card_image_a10.img” file.
c. Click “Write” to start dump data.
d. “Confirm overwrite” window is displayed. Click “Yes” to confirm data dump.
e. Wait until progress status updated from 0% to 100%. “Complete” window with “Write
Successful” is displayed. Click “OK” to complete this step.
%, Win32 Disk Imager o | E s
Image File B) Device/1>

=) R

D:/temp/sd_card_image_a10.img

Copy | || MDS Ha

~ ’ b) Select image file a) Select Drive | ! \

Writing to a physical device can corrupt the device.
(Target Device: [E\] "")
Are you sure you want to continue?

Progress
d
— s [
Version: 0.9 Cance Read | write “{ Bt | ¢ : .
Waiting for a task. c) Click Write button g;t(;"\:«:l‘r(ig:gs fo:sonfinn,
-
%2 Win32 Disk Imager [E@}g Complete &
Image File Device =
, Write S ful.
D:/temp/sd_card_image_a10.img Iy - '0' S
Progress
| e) Click OK to complete
Version: 0.9 Cancel | Read || write | Exit |
Waiting for a task.

Figure 2-1 Write demo image file to microSD Card
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2.2 PCle setup and Board setup

1) Power off system.
2) Insert microSD card to the socket on daughter cards.
3) Connect NVMe SSD to PCle connector on FPGA board, as shown in Figure 2-2.

OK

V-NAND SSD . MV SI\MSUNG

950 M.2 'mu i 41
51268 TR |

ECM20 Revl.

LaW®

Figure 2-2 NVMe SSD connectlon on FPGA board

4) Connect mini USB cable from FPGA board to PC for Serial console, as shown in Figure

o |
: ==
WARM PRI ‘i:;

2-3.

Cold PBw
LY_Ivd

LLARI) » R’
.rn-l

mini USB cable for
Serial interface

m:gwu r—‘]
ﬂ':‘l:’l? E_O 2

quure 2-3 USB cable connection
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5) Set SW3[1] /[2])/ [6])/ [8] = OFF position to enable JTAG of HPS, FPGA, and MAX, as
shown in Figure 2-4.

) 23456

EAAAAEEE

Figure 2-4 JTAG Enable for Arrial0 SoC board

6) Connect FPGA power adapter to FPGA board, as shown in Figure 2-5.
7) Power on FPGA development board.

Figure 2-5 Power on FPGA board

8) Open Serial console software such as HyperTerminal. Software setting is
BaudRate=115,200, Data=8 bit, Non-Parity, and Stop=1.
9) On PC Serial console, please wait Linux boot-up until login required, as shown in Figure

2-6.
) ‘
£ COM4 - PuTTY ESREEE)

[ OK 1 Started Getty on ttyl. -
IPu6: ADDRCONF(NETDEU_UP)>: ethB: link is not ready

[ OK 1 Reached target Login Prompts.

[ OK 1 Started WPA supplicant.

socfpga—-dumac ff8000AA.ethernet ethB: Link is Up - 1Gbps/Full
IPv6: ADDRCONF(NETDEU_CHANGE>: eth®@: link hecomes ready

o
|
|
|

L
L}
’ ’

- - ——- -
e —— -

The Angstrom Distribution arrialB@ ttySH
Angstrom v2014.12 - Kernel 4.7.8-rc5

arrial® login: B | Login required =

Figure 2-6 Linux Boot-up

29-Jun-23 Page 6



dg_nvmeip_linux_instruction_intel_en m

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

Figure 2-7 4-bit LED Status for user output

11)After programming completely, LED[O] and LED[1] are ON which mean that PCle
initialization is processing. Then, LED[1] is OFF to show that PCle completes initialization
process and system is ready to recelve command from user.

T YDDQOUT\

Figure 2-8 LED status after program configuration file and PCle initialization complete
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3 Test Menu

Before running the test application, user must login to Linux system by login name as “root”,
as shown in Figure 3-1.

r | N
&P COM4 - PuTTY (2| © )

[ OK 1 Started Getty on ttyl. -
IPu6: ADDRCONF(NETDEU_UP)>: ethB: link is not ready

[ OK 1 Reached target Login Prompts.

[ OK 1 Started WPA supplicant.

———0——

- -
- ——-

The Angstrom Distribution arrialB® ttySH
Angstrom v2014.12 — Kernel 4.7.0-rc5
arrial® login: [root| Log in Name

Last login: Wed Sep 27 87:56:48 UTC 2017 on ttySH
rootParrial@:“# N v

Figure 3-1 Login to Linux system

Next, insert module and running test application by typing following command.
>> insmod dg_universal.ko
>> /dg_universal/application/dguTestApp

After that, main menu is displayed on Serial console, as shown in Figure 3-2.

£ COMA - PuTTY ESRIEE )

rootParrial@:"“# [insm niver /driver/ niv _k 'an?ﬂ’“OdUb
rootParrial@:"# |./dg_universal/application/dgulestApp ->Running test application
——— Main Menu [Uersion: 1.8]1 ———

[B] : Identify SSD

[1] : Write SSD

[2] : Read SSD

[3]1 : Dump SSD

[2]1 : Exit Test

Enter command: N =

Figure 3-2 Insert module and running test application
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3.1 Identify Device

Select ‘0’ to send Identify command to NVMe SSD. When operation is completed, SSD
capacity and model name are displayed on the console.

B COM4 - puTTY @Eﬂl

Enter command: [@ el
> 1 tifu S8 Model name from

[01|Model Number : Samsung SSD 968 PRO 512GB| identify data
[ox1 apacity - $ 7| SSD capacity output from IP

——— Main Menu [Version: 1.8]1 ——

[B] : Identify SSD

[1]1 = Write SSD

[2]1 = Read SSD

[31 : Dump SSD

[92] : Exit Test

Enter command: J§ -

Figure 3-3 Result from Identify Device menu
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3.2 Write SSD

Select ‘1’ to send Write command to NVMe SSD. Three inputs are required for this menu.
1) Start LBA: Input start address of SSD in sector unit. The input is decimal unit when input
only digit number. User can add “Ox” to be prefix when input is hexadecimal unit.

2) Sector Count: Input total transfer size in sector unit. The input is decimal unit when input
only digit number. User can add “0x” to be prefix when input is hexadecimal unit.

3) Test pattern: Select test pattern of test data for writing to SSD. Five types can be selected,
i.e. 32-bit increment, 32-bit decrement, all 0, all 1, and 32-bit LFSR counter.

As shown in Figure 3-4, if all inputs are valid, the operation will be started. During writing
data, current transfer size is displayed on the console to show that system still run. Finally,
test performance, total size, and total time usage are displayed on the console as test result.

g I I N
& COM4 - PuTTY (=] E j

e

Enter command:

-> Write SSD

Enter start LBA [0x0000000B — Bx3BIACIFF] : [@] Input from user
[01]1 Start LBA : BxBABNBBOGO

Enter sector count [BxB0000001 - Bx3BYACABA] : |Ax48000B00

[01]1 Sector Count : BxB4000000

Enter pattern [B:Inc32, 1:Dec32, 2:ALL_A,. 3:ALL_1, 4:LFSR1 : []
[ _] Selected gattern : LFSR

Urite data to SSD
|15256455/33554432 kB<{s> 2.14 GB/s| Current transfer size Y

[ £P COM4 - PuTTY

Enter command: 1
—-> Write SSD
Enter start LBA [Bx0P00BBBA — Bx3BPACIFF] : @

[01] Start LBA : OxB0B0B0BO

Enter sector count [Bx006060001 - Bx3BYACABA] : Bx4000660

[01]1 Sector Count : BxB4000000

Enter pattern [B:Inc32, 1:Dec32, 2:ALL_O,. 3:ALL_1, 4:LFSR]1 : 4
[011] Selected Pattern : LFSR

Write data to SSD

Total Transfer: 34 GB(s)>, Time: 16.20 s, Iransfer Speed: 2.12 GB/sl

——— Main Menu [Version: 1.81 ——- Output performance
[B] : Identify SSD

[1]1 = UWrite SSD

[2]1 : Read SSD

[3]1 : Dump SSD

[9] : Exit Test

Enter command: b

Figure 3-4 Input and result of Write SSD menu
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+—6d-bit header of each seclor— &—G4-bit header of each sector—s
46-bit LBA Address 00000 32-bit increment data 48-bit LBA Address 00000 32-bit LFER pattern

Of fset Dl?23455??89%BCDEF 01‘23456‘?89%BCLDEF
0000000000 [00 00 00 00 00 00|00 00] [02 00 00 00[03 00 00 00| | [00 0O 00 00 00 00]Po 00| [01 00 00 0002 00 00 OO |
0000000010 04 00 OO0 OO 05 00 OO OO Oe 00 OO OO0 07 OO0 00 OO 04 00 00 0O 09 OD OO OO 12 OO0 OO OO 24 OO 0O OO
0000000020 08 00 00 OO0 09 00 OO0 00 OA 00 OO0 OO OB OO0 00 0O 49 00 00 0D 92 00 00 00 24 01 00 DO 4% 02 00 00
0000000030 OC 00 OO0 OO0 OD OO OO OO0 OQE OO OO OO OF OO OO0 OO 92 04 00 00 24 09 00 00 49 12 00 00D 92 24 00 0O
0000000040 10 0O OO0 OO 11 OO OO OO 12 OO0 0O OO 13 OO0 OO OO 24 49 00 OO0 49 92 00 00 92 24 01 00 24 49 02 00
0oooo00oos0 14 00 OO OO 15 OO OO OO 16 OO OO OO 17 OO OO OO 49 92 04 00 92 24 09 00 24 49 12 00 49 92 24 00
oooQo0OO0&0 18 0O OO0 OO0 19 OO OO OO 1A OO OO OO 1B OO OO OO 93 24 49 00 27 49 92 00 4F 92 24 01 9E 24 49 02
oooQo0Qooy0 1C 00 00 OO0 1D OO OO OO 1E OO OO OO 1F OO OO OO 3C 49 92 04 79 92 24 09 F3 24 49 12 E7 49 92 24
000DODODDBO 20 OO OO OO 21 OO OD OO 22 OO DO DO 23 OO0 OO DO CF 93 24 49 9E 27 49 92 3D 4F 92 24 74 9E 24 49
0000000090 24 00 00 OO 25 00 00 00 26 00 OO OO 27 OO 0O OO FS 3C 49 92 EB 79 92 24 D7 F3 24 49 AE E7V 49 92
00000000AD 28 00 OO OO 29 00 OO OO 2A 00 OO OO 2B OO 0O OO SD CF 93 24 BA 9E 27 49 75 3D 4F 92 EBE 7A 9E 24
00000000BD 2C 00 00 OO 2D OO0 OO OO 2E OO OO OO 2F OO0 00 OO D7 F5 3C 49 BE EB 79 92 5C D7 F3 24 BB AE E7 49
00000000C0 30 00 00 OO 31 00 OO OO 32 00 OO OO0 33 00 00 OO 70 5D CF 93 EO BA 9E 27 C1 75 3D 4F 83 EB 7A 9E
00000000D0 34 00 00 OO 35 00 OO OO0 36 00 OO OO 37 OO 0O OO 07 D7 F5 3C OE AE EE 79 1D 5C D7 F3 3B BB AE E7
OO00ODDCOED 38 00 OO0 OO 39 OO0 OO0 OO0 3A OO OO OO 3B OO OO OO 77 70 5D CF EE E0 BA 9E DC C1 75 3D BB 83 EBE 7A
00000000FO 3C 00 00 OO0 3D OO OO OO 3E OO OO OO 3F OO OO0 OO 70 07 D7 FS EO OE AE EBE C1 1D S5C D7 83 3B BB AE
0000000100 40 00 OO OO0 41 OO OO 00 42 00 OO OO0 43 OO0 0O OO 07 77 70 SD OE EE EO BA 1C DC C1 75 39 BB 83 EB
0000000110 44 00 OO0 OO 45 OO O0 OO0 46 OO OO OO 47 OO0 OO OO 73 70 07 D7 E6 E0 OE AE CD C1 1D SC 9% 83 3B EA
0000000120 48 00 00 OO 49 OO0 OO0 OO0 4A OO OO OO 4B OO0 OO OO 34 07 77 70 &8 OE EE E0O D1 1C DC C1 A3 39 BB B3
000DODD130 4C 00 OO0 OO0 4D OO OD OO0 4E OO DO DO 4F OO0 OO DO 47 73 70 07 BE E6 E0O OE 1D CD €1 1D 3A SA B3 3B
0oo0DoO0DO140 S0 0O OO OO 51 OO OO OO S2 OO OO OO 53 0O OO OO 74 34 07 77 E9 68 0OE EE D3 D1 1C DC A6 A3 39 BS
0000000150 54 00 00 OO S5 00 OO OO0 S6 0O OO OO S7 OO 0O OO 4C 47 73 70 98 BE E6 E0 31 1D CD C1 63 3A 9A B3
0000000160 58 00 00 OO 5% 00 OO0 00 SA 00 OO 0O SB OO 00 OO Ch 74 34 07 8D E9 66 OE 1B D3 D1 1C 37 &6 A3 39
0000000170 SC 00 00 OO0 SD 00 OO OO SE 00 OO OO SF OO 00 OO GE 4C 47 73 DC 98 BE E6 BB 31 1D CD 70 63 3& 9A
0000000160 &0 00 00 OO 61 OO0 OO OO A2 00 OO OO &3 OO 0O OO E1 €6 74 34 C3 6D E9 68 86 1B D3 D1 0D 37 A6 A3
0000000150 64 00 OO OO0 &5 00 OO0 00 &6 OO OO 0O &7 OO OO OO 14 6E 4C 47 34 DC 98 BE 68 B8 31 1D DO 70 63 3A
00000001A0 &8 00 OO0 OO0 &9 OO0 OO OO0 o&A OO OO OO 6B OO OO OO A0 E1 C6 74 41 C3 6D E9 83 86 1B D3 06 0D 37 A6
00000001B0 &C 00 OO OO0 &D OO OO OO0 &E OO OO OO0 &F OO 0O OO OC 1A 6E 4C 18 34 DC 98 30 &8 BB 31 &0 DO 70 &3
ooooo0o1Co 70 OO0 OO0 OO0 71 OO OO OO0 72 OO OO OO 73 OO OO OO CO AD E1 C6 81 41 C3 8D 03 83 86 1B 07 0O& OD 37
0oo0Qo0o1D0 74 00O OO0 OO 75 OO OO OO0 7e OO OO OO 77 OO OO OO OF OC 1A oE 1F 18 34 DC 3F 30 ©8 B8 7F 60 DO 70
OODODODOD1ED 78 OO0 OO0 OO 79 OO OO0 OO 7A OO DO OO 7B OO OO OO FF CO A0 E1 FF 81 41 ©3 FE 03 83 86 FD 07 06 OD
0oo0oO00O1F0 7C 00O 00 OO0 7D OO OO0 OO0 7E OO OO OO 7F OO OO OO Fa OF OC 14 F4 1F 16 34 E9 3F 30 68 D3 7F 60 DO
0000000200 (01 00 00 00 00 00 00 00| 82 00 00 OO0 &3 00 00 00 r'l 00 00 00 00 00 00 00| 02 00 00 00 04 00 00 0O
0000000210 &4 00 OO OO |85 00 OO OO 86 0O OO OO &% OO 0O OO 09 00 00 0012 O0 00 00 24 00 OO0 00 49 00 00 00
0000000220 86 00 00 OO|89% 00 OO OO ©A 00 OO OO 8B OO 0O OO 52 00 0D OD|{24 O1 0D 0O 49 02 0D OO 92 04 00 0O
0000000230 8C 00 0O OO (8D OO0 OO OO BE 00 OO OO 8F OO 00 OO 24 09 00 00|49 12 00 00 92 24 00 OO 24 49 00 00

G4-bil header 64-bil header

Figure 3-5 Example Test data in sector#0/#1 by increment/LFSR pattern

Test data of each sector has different 64-bit header which consists of 48-bit LBA address
and 16-bit all 0 value. 48-bit LBA address is unique value for each sector. After that, the test
pattern is filled following user selection such as 32-bit increment pattern (left window of
Figure 3-5), 32-bit LFSR pattern (right window of Figure 3-5).
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Figure 3-6 — Figure 3-8 shows error message when user input is invalid. “Input is not in
range” is displayed on the console. Then, it returns to main menu to receive new command.

& com4 - puTTY ESNEER )

Enter command: 1 -
-> Urite SSD
Enter start LBA [Bx000000808 — |@x3BIACIFF]l : |Bx3bh%acaBi|
[ER] Input is not in range

Address is out-of-range
——— Main Menu [Uersion: 1.8]1 ———

[B] : Identify SSD

[1]1 = Write SSD

[2]1 = Read SSD

[3]1 : Dump SSD

[?2]1 = Exit Test

Enter command: § v

Figure 3-6 Invalid Start LBA input

[ B COM4 - PuTTY ESRER™)

Enter command: 1 -
-> Write 8SSD

Enter start LBA [BxPAA00AAA — Bx3BYACIFF]1 : A

[01K] Start LBA : BxAABOAAAA

Enter sector count [BxB0000001 —Iax339ncnaah |Bx3b9aca3ﬂ
[ER] Input is not in range

Length is out-of-range
——— Main Menu [Version: 1.8]1 ——

[@]1 : Identify SSD

[1]1 = UWrite SSD

[2]1 : Read SSD

[3] : Dump SSD

[9]1 = Exit Test

Enter command: [ -

Figure 3-7 Invalid Sector count input

(& coM4 - PuTTY EENEEETS)

Enter command: 1 -
—-> UWrite SSD

Enter start LBA [Bx00000008 — Bx3BYACIFF] : @

[01]1 Start LBA : BxB0000B00O0

Enter sector count [BxB0BBABA1L — Bx3BIACABA] : Bx4000000

[01] Sector Count : BxB4000000

Enter pattern [@:Inc32, 1:Dec32, 2:ALL_@, 3:ALL_1, 4:LFSR] :[5]
[ER] Unsupport selected pattern

Pattern is out-of-range
——— Main Menu [Uersion: 1.8] ——-

[B]1 : Identify SSD

[1]1 : Urite SSD

[2]1 : Read SSD

[31 : Dump SSD

[9] = Exit Test

Enter command: N v

Figure 3-8 Invalid Test pattern input

29-Jun-23 Page 12



dg_nvmeip_linux_instruction_intel_en m

3.3 Read SSD

Select ‘2’ to send Read command to NVMe SSD. Three inputs are required for this menu.
1) Start LBA: Input start address of SSD in sector unit. The input is decimal unit when input
only digit number. User can add “0x” to be prefix when input is hexadecimal unit.

2) Sector Count: Input total transfer size in sector unit. The input is decimal unit when input
only digit number. User can add “0x” to be prefix when input is hexadecimal unit.

3) Test pattern: Select test pattern to verify data from SSD. Test pattern must be matched
with the test pattern which is used during write test. Five types can be selected, i.e. 32-bit
increment, 32-bit decrement, all 0, all 1, and 32-bit LFSR counter.

Similar to write test if all inputs are valid, test system will read data from SSD. Test
performance, total size, and total time usage are displayed after end of transfer. “Invalid
input” will be displayed if some input values are out-of-range.

&P COM4 - PuTTY (2| E

Enter command: |2 -
—> Read SSD
Enter start LBA [BxPBBABBAA — Bx3BYACIFF] : Input from user
] Start LBA : BxP0000000
Enter sector count [Bx00000001 - Bx3B7ACAGA] : |AIx400BB0O
[01]1 Sector Count : BxB406066000
Enter pattern [B:Inc32, 1:Dec32, 2:ALL_O, 3:ALL_1. 4:LFSR1 : E
[01] Selected Pattern : LFSR

26914915,33554432 kB<(s> 3.23 GB/sl Current transfer size v

&3 COMA - PuTTY EENEER T

Enter command: 2

—> Read SSD

Enter start LBA [BxBO0BBBBA — BGx3B?ACYFF] : @

[01] Start LBA : BxB0000000

Enter sector count [BxBBA0AAA1 — Bx3B?ACAGA] : Ox4000000

[01] Sector Count : BxB4080000

Enter pattern [B:Inc32, 1:Dec32, 2:ALL_B, 3:ALL_1, 4:LFSR]1 : 4
[01] Selected Pattern : LFSR

Read data to SSD

L0011 Bead data completed
Total Transfer: 34 GB(s), Time: 18.92 s, Transfer Speed: 3.15 GB/s|
Output performance

——— Main Menu [Uersion: 1.8]1 ———

[B]1 : Identify SSD

[1]1 : UWrite SSD

[2]1 : Read SSD

[3] : Dump SSD

[9]1 = Exit Test

Enter command: [ e

Figure 3-9 Input and result of Read SSD menu
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Figure 3-10 shows the error message when data verification is failed. “verification fail” is
displayed with Read data and Expected data. User must wait until the test is completed.

&P COM4 - PuTTY EESNEERT
Enter command: 2 il
—> Read SSD

Enter start LBA [OxB000000A — Bx3BYACIFF] : @

[01] Start LBA : BxABBAABGO

Enter sector count [BxB0000BA1L — Bx3BIACAGA] : Bx4000000
[01]1 Sector Count : Bx04000000

Enter pattern [B:Inc32, 1:Dec32, 2:ALL_A, 3:ALL_1, 4:LFSR] : @
[0K] Selectedqggttern : Inc32
to

[ER] <verification fail> . .
Read Data : Ix0PPRNA00_00RNNAn0_00nnnen1_neesnee2 | Verify fail and Current
Expected Data: BxAPAANNO0_00AARAAG_ANPNNARN2 _ARAAARA3 | transfer size are displayed
14846149,33554432 kB(s) 3.23 GB/s -

J
\

£ COM4 - PuTTY = | E

e

Enter command: 2

—> Read SSD

Enter start LBA [BxPOBBAGAA — Ox3BACYFF] : @

[01]1 Start LBA : Bx000000600

Enter sector count [BxBBA0BAA1 — Bx3B?ACAGA] : Bx40P0B0B6

[01]1 Sector Count : BxB4000000

Enter pattern [B:Inc32, 1:Dec32, 2:ALL_OA, 3:ALL_1, 4:LFSR]1 : @
[01] Selected Pattern : Inc32

Read data to SSD

verification fail)>

Read Data : BxPRRRNARA_R0R0R0R0_0RR00n1 _BHBnBnn2

Expected Data: Bx00AA0AAR_NRANAAAG_ARNRRAN2 _A0RRRRBA3

[01] Read data completed (s> 3.23 GB/s

Total Transfer: 34 GB(s), Time: 18.86 s, Transfer Speed: 3.16 GB/s

——— Main Menu [Uersion: 1.8]1 ——- Verify fail and Output Performance are displayed
[@] = Identify SSD

[1]1 = UWrite SSD

[2]1 : Read SSD

[3]1 : Dump SSD

[?2]1 = Exit Test

Enter command: § v

Figure 3-10 Data verification is failed

29-Jun-23 Page 14



Select ‘3’ to send Dump command to NVMe SSD. Only one input is required for this menu.
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3.4 Dump SSD

Start LBA: Input start address of SSD in sector unit. The input is decimal unit when input only
digit number. User can add “0x” to be prefix when input is hexadecimal unit.

Similar to write and read test if the input is valid, test system will return data 1 sector (512

byte) from SSD.

£ COM4 - PuTTY

ESREERTTT)

[01] Start LBA

avhBnnns
#0AB0010
A0ABNa18
AnABn620
A0ABnn28
#0ABNA30
A0ABNA38
AnAB0A40
A0ABBA48
1515151517 Y]
A0ABNASS8
AnABNA60
A0ABNa68
A00BBa70
80ABNA78

revious .,

Enter command: E
—> Dump SSD
Enter start LBA [Bx00000000 - Bx3BIACIFF]
0 9x00000800_g4-bit header

: Input from user

512 byte data @ LBA=0

BBuBBvn?
8RPBAR1 1
800BRA1?
0BRRBA21
0BBRBn29
8RPBAA31
800BAA3 7
0BRRBA41
0BBRBB4?
8RPBABS5 1
151515151515 %
0BRRBA6 1
pBBRBB6 2
060806071
a15 15151515 e

ARADAAAG ARNBNBDY | APPPRBD2

A0ABBABA
800B0a12
A0ABBa1A
AnABEn22
A0ABBn2A
80ABNA32
A0ABea3A
AnABnA42
A0ABBA4A
80ABNAaS52
A0ABOASA
A0ABEa62
A0ABBA6A
#0B60a72
80ABBA7A

vlext, or

9BPAPAA3
iLaln]o]a]5]5) )
090000013
906B0A1B
0000023
00000028
0#0000A33
90BB0A3B
90000043
0080048
00000453
90BB0ASB
0000006 3
0000006 B
08000073
0BB0A7B
X1

#R0RBR04
A0ABeaacC
#0PB0014
#0ABaa1C
AnAnnn24
A0BBan2C
#0PB0a34
#0rBBA3C
AnAB0n44
AnABaa4C
#0PB0aS54
80ABaASC
AnAB0064
A0ABaa6C
00860074
80rBea7C

5]5]5]5]5]5]% 1
8006604D
00000015
8000661 D
A000nA25
a006662D
8000PA35
80000a3D
A0000A45
A006684D
(5155151515
80000a5D
A00ANA6S
A000686D
80006075
8000007D

5505050515150
AVABOARE
#0BBBA16
A0BBOA1E
AnABAn26
A0ABAA2E
#0BBBA36
A0ABOA3E
AnBB0A46
AVBBAA4E
#0BBBAS6
B0BBOAS E
AnABOA66
A0ABAA6E
#0BBaa76
PVBBOA7E

[5]5]5]5]5]515 g
B000BABF
51515151515y g
A0000O1F
51515151515 Yarg
A000BA2F
(51515151515 6 g
A00BBA3F
A00BBA47
A000BA4F
(51515151515 g
B00BBASF
A00BBa6?
A000BA6F
80066077
B00BVA7F

~

Figure 3-11 Dump menu example

After displaying one data sector, another input is required.
Input ‘p’ to display the previous sector of Start LBA.

Input ‘n’ to display the next sector of Start LBA.

Input ‘e’ to go back to main menu.
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As shown in Figure 3-12, when input ‘n’ to show the data of the next sector, Start LBA is
increased by 1 (from O to 1).

&P COM4 - PuTTY

ESNETT)

98Ca:
BVEQ:

21Co

®

)

tr
0000000000 \-a

9100:
0120:
9140:
9160:
9180:
A1A0G:

] Start LBR
[IIIIIIIl:IIIISI'aIGIﬁl

8BBBnBas
ABBRne10
AB0B0018
51515151515 ¥4
nBRBnn28
51515051515 1)
0B0BAA38
ABBNNB40
0B0B0Rn48
51515151515 1Y)
51515151515 1%
5151515151512 %)
515051515 15T %
5151515151 g %)
:

555555

auBnnnss
51515051515 %)
2000BA98
B0PPBBAB
A00BBBAS
5151515151%) 1)
A00PBABS
80PBBaCao
A00BnaCcs
5151505515001
200BBADS
B0PPBBED
B0PBBBES
A0BBBBFA

0
5159151515]%

Dump data [Plrevious,

s Gxﬁﬁﬁ@@@aa 64-bit header

0BBvBunne
@@303011
515151515050 B
nB0RnA21
nBRnnn29
08000a31
nBRnBA39?
nBBRnB41
515151515055 3
9B00BnaS51
515151515151
9800066 1
nBRBaa6?
9800nn71

Q
91515151515
q

auBvens?
0B000A 1
20006099
000PBBA1
A0BBBBAY
000BBAB1
#00BBBBY
280nBac1
20006aCY
#00866D1
a000BaD?
BBPPBBEL
ABPBBBE?
ABARNAF1

g
5)5]5]5]5]%

PBBBBO0

A0PBBBBA
90000012
#0nBBa1A
A0nBBA22
APPBBA2A
AprBeA32
A0PBBA3A
a00Bna42
0000BB4A
000Beas2
A0PBBASA
00BBBa6 2
A0PBBB6A
51515151515 A

555555 .

or

3
G1515151515

#BBAnB8A
5151515151 F' 4
51515151515 3
5151515151513 P4
ABB0BABAA
ABBRRBB2
#B0BBABA
51215151515 |69
5151515151 (63
#BBanBD2
#B0RBBADA
PBRVBAE2
BBBBVBEA
ABBBABF2

g
PRAAAAFA

[Nlext, or

15051515 151%)
515151515153 B
#B0B0A1B
nBBnRnn23
ABRBRn2B
000080033
0BBBVA3B
0B00Bnn43
#B0B0BA4B
51515151515 5%
#B0BAASB
#B000nB6 3
#BRBAB6 B
00600073

515]515]5]%

[Elxit =

64-bit header
Du0BA0R1 WA0AOOAD] a0t

Y

A0PBBAsB
51515051515 P
A0nnBn9B
ABPBBBA3
ABPBBBAB
0BBANBB3
ABPBBABB
#00BBaC3
A0rBBACE
0B00anaD3
#0rBBBDB
APPBBBE3
APPBBBEB
00BBBAF3

R
515]5]15]1515) 385

[EIxit :

PPPDD0D4

#080BRnac
nB0anne14
0B0Ban1C
nB0Rnn24
080Ban2C
0B00vA34
#B008na3C
nB0RnnB44
#00B0084C
#B008nB54
51515151515 21
0BB0BvB64
#B0Ban6C
5151505151 P

51515]59]15]1%

512 byte data @ LBA=0

PPPOG

a1a]51%05151%) )
08000815
0B0B0A1D
51515151515 V4
#B0Ban2D
51515151515 K 1
pBBRnA3D
51515051515 % 1
pBRBRA4D
51515151515 5
515051515151y )
0B00BnB6S
#B0BAB6D
51515151515 g

515]515151%04)

515

n| Input from user

POBNBO8 4
A0BBeasC
nBBRna%4
#0BBBa9C
000B00A4
ABBBBBAC
ABBRvBB4
A0PBBABC
#0PBBAC4
#0BBeacC
nBBAnBD4
80066aDC
515 151515]5)
A0PBBBEC
A0BBBAF4

>
515]5]59]15]1%

5150515151515 ) 3
#B0Rna16
000BAB1E
nB00Rnn26
PBBBAN2E
#B00Bna36
PBBBAA3E
nBBRnB46
PB0BAB4E
nBBRnBS6
PBRBABSE
#BB0BNB66
AB0BAB6 E
5151515151 g

51515]5]15]1%

PPPPDOG

PB0BABBAF
51515151515 3 g
PBOBBVA1F
5151515151 Y0y
PBBBAB2F
51515151515 K g
PB0BAA3F
nBRnnB4?
PBBBAB4F
0B008naS5?
PB0BABSF
pB0RRna6?
#B0BaB6 F
5151515151 Pare

»
515]1915]15%]%

512 byte data @ LBA=1

OGBOBGSD
5151515151 P Y
#0rBeaeD
ABBBBBAS
ABBBBBAD
#0BBBABS
#0PBBABD
80PBBACS
#0nBeaCDh
5151505151500 7
#00BBaDD
BPPBBBES
ABBBBBED
ABBBBAFS

v
MUV ED

S

3
5151515151518

APBBAASE
51515051515 5
A0PBBAE
BPBBBBA6
APBBABAE
ABBANBB6
APBBABBE
#PBBBACs
#PBBAACE
#BB0BABD6
APBBBADE
BPBBBBEG
PPABABEE
A0BBBAF6

"
515]5]5]15]%

5
51515151515

PBOBVASF
5150515151 3 g
PBOBBBIF
5151515151513 Mg
PBOBBBBAF
5151505 151%) s g
PBBBABBF
pBeBaac?
PBBBBACF
5151515 151%) ) g
PBBBABDF
PBBBABE?
PBBBBBEF
51515 15151%) g

OR
515]5]5]15]%

-

m
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Figure 3-12 Example of Dump menu when input 'n'
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As shown in Figure 3-13, when input ‘p’ to show the data of the previous sector, Start LBA is
decreased by 1 (from 1 to 0).

r N
&P COM4 - PuTTY [ESREER 5
] Start LBA : IxBBBBGBOl l_ 64-bit header 512 byte data @ LBA=1 -~
0000 : | PANBRNG | 0B00NB82 BRNKVA83 NRNBNA84 BNBBANSS KBBANBE6 BBRNBAB8?

0020: BAVBNUSS NBNNBASY? BRNVABSA AVBNBASB VANBANSC ANBNNBSD PHNVABNSE HBBAVASF
A040: ARAVAA6 BRBBNA?1 KBNARA?2 BOERRBA?3 HARBNAY4 BRBBAA?S BBBRRB%6 BBRRBAY7?
AB60: BRABBAI8 VRVBNAI? KVNORNIA VONRBAYB BRRVBAIC BRBBARID VVBNBVIE BBBBBAYIF
A080: ANNVNBAB BRBBBNA1L PBRRRBA2 VBBRRBBA3 BRNBBBA4 BRBBBBAS BBBBBBA6 BBBBBBAY
ABAB: PBOVONBAS ABONBOAY? VRVBAVAAR NPRNBOBAB VBANBABAC BVBABBAD PONBBVAE BOBAVBAF
ABCA: BRVBHRBE BRBRAMB1L KBHANVB2 VHRABHAB3 HANBBAB4 BBBBAVBS KBBABBB6 BRBVBBB?
AVEA: ABMBBOBS BAVBNAB? VVHRABBA VHNABBBB HORVARBC KABBBABD MBBAVVBBE BOBBBBBF
9100: ARAVAACH BRBBRAC1 AVARRBC2 BRRRVAC3 ARRBBAC4 ARBARACS BBBRRBC6 BBRRRBAC?
0120: BAVRAACS AVONBACT? BRNBABCA BPRHRBACB BRRBAACC BVBABABCD PBNBBACE BBBABACF
9140: BBRBBADB BRBBAAD1 KBBARBD2 BHARBBD3 HARBBAD4 BRBBAADS KBBABBD6 BBABBABD?
9160: AAVOABDES AVORBAD? BONBABDA BPBABADB BARBABRDC AVRBAVRABDD VARBAODE BRBABBBDF
9180: OOVVOOES OVVBOVEL VBBRAVE2 VHNVBBE3 BOOBBRE4 BOBOOBVES VBBANBE6G BBBBBBE?
A1A0: PBOVONVES OVOVBOE? VOVBAVEA OVBOVOEB VANBAVEC BVBAVBED VBNBBVEE OOBBBBEF
91CA: NOVVBOFS ORBBBAF1 VVBRRPF2 BHRRBAF3 HRRVBAF4 BRBBAOFS BVBABBF6 BBBBBBF?

T, AARRAAFS ARARAARAERYS AAARAARA AARAARAANAFR ARAAARAR ARRAAAFD ARAAAARAR AAARAARAAFFEF

4 41313 41313131313 H VIVIVIVIY) . VIVIVIVIY) 41313131313

Dump.data [P]reu U UL A EXC, o [E]xit H m Input from user
[ 4 Mm 64-bit header 512 byte data @ LBA=0

IVIVIVIVIY] 41313131313

1 Start LBA

pump _d A D o)

9000 : | PRRNANNE BRRNANRNG | PRRBRANB2 BRNVNNNRN3 BONNBNB4 VNORVANNS VONBBRB6 BBRBBRB7?
00206: BANBNNBS BRNBNNB? BRRBRNBA BRNBRRBB BRRBROBC BRRBVABD BORRBBABE BBRBBABBF
AB40: BNBVBA10 BBVBVR11 ANANAN12 ARRRRAR13 ARRRNA14 BBBRBBA1S BBBBBA16 BBBABO1?
AB60: BAVRNAA18 NRBBNA1Y? PRRRBA1A BBRVARA1B ARBBBA1IC BRAAARA1D ABBVAALE KARBBOB1F
A08A: VBBVBN20 VRVVVN21 ARARAN22 ARRARR23 ARRRBRAR24 BBBBBA2S BBBBBB26 BBBBBO27?7
B0NG: BRNBRN28 BRNBNA29 BRRBNN2A BRNBRN2B BRRBRA2C BRABRA2D BRABBA2E BBABBA2F
ABCA: BBRANA3G NBBBNA31 KRARBA32 BBRRNR33 ARBBBA34 BRNABA3S BBBBAR36 BRBBBA3 7Y
BBEA: BVNNNA38 NBRBRNA3Y? VRNABA3A BBVAAA3B ARBBRA3C BRNABA3D NBBPAA3E KABBBA3F
A100: BONBBB40 BBNBNA41 ANRNNR42 ARRANR43 ARRRBR44 BBNBBB4S BBBBBB46 BBNBBA47
0120: BRRBNN48 BANBNNR49? BRRBAN4A BANBNR4B BRRBAA4C BANBAA4D BORBBR4E BBRBBA4F
9140: 0ARBANS0 BANBRAS1 BRABANS2 BRNBRRS3 BARBRNS4 BBRBBARSS BBRBBRS6 BBRBBAS7?
B160: 0ABRNAAS8 NBBRRASY? BRNRBASA BBVARASB ARRBRASC BRNABRASD ABBVARSE PABBOBASF
A180: VAVVBB6EHB VBVNVB61 ARRNAN62 NRNRNRG3 ARRRNRNR64 NBRNBBB6ES VBBBBB66 BBBBOBAG6?
B1A0: BRNBNN68 BRNBRAR6? BRRBRN6A BRNBRA6B BRRBRR6C BRRBRA6D BRABBARGE BBRABBAG6F
A1CA: BRRANA7G NBRBBRA71 BRRBBA72 BBBRART73 NRBBRA74 BRRRBA?S BABBAR76 BRBBBAT?

0 Q 0
U s ki /8 By S151515151% 0 s 155151515 d s 515%]15]15151% S15)5151%1% s VI 5151%]515]1% 2151515]151%

Dump-data [Plrevious, [Nlext, or [Elxit : [ v

m

Figure 3-13 Example of Dump menu when input 'p'

Main menu is displayed when user input ‘€’ to exit Dump menu, as shown in Figure 3-14.

(& coma- puTTy ESEEE ™)

Dump data [Plrevious, [Nlext, or [Elxit :[] A

——— Main Menu [Uersion: 1.0]1 ——

[A]1 : Identify SSD
[1] = Urite SSD
[2] = Read SSD
[3]1 = Dump SSD
[9] : Exit Test

Enter command: § v

Figure 3-14 Exit Dump SSD menu
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3.5 Exit Test

Select ‘9’ to exit test application.

29-Jun-23

[ coma - puTTY

——— Main Menu [Uersion: 1.0]1 —

[B]1 : Identify SSD
[1]1 = Urite SSD
[2] : Read SSD
[3]1 : Dump SSD
[9]1 : Exit Test

Enter command:
rootParrialB:™

Figure 3-15 Exit test application
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4 Revision History

Revision Date Description
1.0 19-Feb-18 Initial version release
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