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NVMe-IP Linux Demo Instruction
Rev1.0 19-Feb-18

This document describes the instruction to run NVMe-IP demo with Angstrom Linux 2014.12 OS
on Arria10 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: Arria10 SoC Development board
2) PC with Serial console software, i.e. HyperTerminal
) Power adapter of IntelFPGA board
) NVMe SSD
) 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

3
4
5
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Figure 1-1 NVMe-IP Linux Demo on Arria10 SoC Development Board
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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_ai10.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
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 = | =
Image Fil Devi r N
otis (b) — — %% Confirm overwrite @
D: ftemp/sd_card_image_a10.img [E][[Il\]
b) Select image file a) Sele i Writing to a physical device can corrupt the device.
! % (Target Device: [I\] ")
Are you sure you want to continue?
Progress
@
: 1 [y~ [ Mo ]
c
Version: 0.9 Cancel Read | write “f Bxit _ _ J
Waiting for a task. c) Click Write button 4 CIICk. Yes osaniion
data writing
Al
%4 Win32 Disk Imager o | & ¥ Complete @
Image File Device b
‘ Write S ful.
D:/temp/sd_card_image_a10.img [y - '0' S
Progress
e) Click OK to complete
Version: 0.9 Cancel [ Read ][ Write H 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.

\/-NAND SSD H MEIVEVS 2 SAMSUNG

950 M2 s e

ST T

. ! 3
ECMZ20 Revl.]

La'®

o, - pad L
-e m =

""""""""""""""""

Figure 2-2 NVMe SSD connection on FPGA board

4) Connect mini USB cable from FPGA board to PC for Serial console, as shown in Figure
2-3.

mini USB cable for
Serial interface

LI T
Figure 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.

Lk

".—.!r.;’ :: L'E: .-"r{ r 5 ﬂ 'd Gﬁ

H 1%

2 jd:.ﬁ _?.-_"‘

Z

H AdAA0AE
Figure 2-4 JTAG Enable for Arria10 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 ESEE™)

OK 1 Started Getty on tty -
IPUG ADDRCONF{NETDEU_UP>: ethB link is not ready
[ OK 1 Reached target Login Prompts.
[ OK 1 Started WPA supplicant.
socfpga—dumac ff800BBA.ethernet ethB: Link is Up - 1Gbhps/Full
IPv6: ADDRCONF(NETDEU_CHANGE>: ethB@: link becomes ready

- -
-
- mem-

The Angstrom Distribution arrialB ttySH
Angstrom v2014.12 — Kernel 4.7.8-rc5
arrial® login: H I Log in required ¥

Figure 2-6 Linux Boot-up
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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[0] 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.

5 VDDQOUT

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@COI\M-PuTTY =uliE) -

OK Started Getty on tty -
IPUG HDDRCONF(HETDEU _UP>: ethB link is not ready
[ OK 1 Reached target Login Prompts.
[ OK 1 Started WPA supplicant.

I
=]
=]

|
|
|
- w= O
|
|
I

- —— -
-

The Angstrom Distribution arrialB® ttySH
Angstrom v2014.12 - Kernel 4.7.8-rc5S
arrial® login: [Foot] -°9 in Name

Last login: Wed Sep 27 87:56:48 UTC 2017 on ttySH -
rootBRarrial®:~f# § X

Figure 3-1 Loqin 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.

£P COM4 - PuTTY ESEEERTS)

rootParrial@:"# |insm niver /driver/ niv . ko ->Ins.e.rtmodu|e
rootParrial@:"# |./dg_universal/application/dgulestApp ->Running test application
——— Main Menu [Uersion: 1.8]1 ——

[B]1 : Identify SSD

[1]1 : Write SSD

[2] : Read SSD

[3] : Dump SSD

[9] : 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.

&3 COMA - PuTTY lﬂl@d_hq
Egttlar °‘2??ﬁ“gé . Model name from

E :} Model Number : Samsung SSD 968 PRO 512GB | identify data

apacity s

SSD capacity output from IP

——— Ma
[a] :
[11
[21
[31
91

Enter

in Menu [Version: 1.0]1 ——
Identify SSD

lrite SSD

Read SSD

Dump SSD

Exit Test

command: v

4

19-Feb-18

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 “Ox” 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.

- | i N
&P COM4 - PuTTY L= B S

F

Enter command:

-> Weite SSD

Enter start LBA [Bx00000008 - Bx3BIACIFF] : [@] Input from user
[]1 Start LBA : BxB0000B006

Enter sector count [BxB8000001 - Bx3BYACAGBA] : |Ax4000000

[1] Sector Count : BxB4006660

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

F:;;g data to SSD
15256455,33554432 kB(s)> 2.14 GB/s| Current transfer size v

[ #® COM4 - PuTTY

Enter command: 1
—-> UWrite SSD
Enter start LBA [BxB00000BB — Bx3BPACYFF] : @

[01]1 Start LBA : BxB0600000

Enter sector count [BxB0068001 - Bx3BYACABA] : Bx4008660

[01] Sector Count : BxB4000660

Enter pattern [B:Inc32, 1:Dec32, 2:ALL_8, 3:ALL_1, 4:LFSR]1 : 4
[01] Selected Pattern : LFSR

Write data to SSD

Total Iransfer: 34 GBCs), Time: 16.20 s, Iransfer Speed: 2.12 GB/s|

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

[1]1 = UWrite SSD

[2]1 = Read SSD

[3]1 : Dump SSD

[92]1 : Exit Test

Enter command: N b

Figure 3-4 Input and result of Write SSD menu
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——Hd-nil header ol each seclor— ——Hd-bit header of aach sector—
48-bil LBA Address 0000 32-bit increment dals 48-bit LBA Address 00000 32-bit LFSR pattern

Dffset 0 1*2 3 4 5 5*? 8 9 % B cfh E F 0 1?2 3 4 5 sf? g 9 % B cﬁ;x F
0000000000 (00 00 00 00 00 00|jp0 00| [02 00 00 00[03 00 00 00| | (00 GO 00 00 00 00]Po 00| [01 00 00 0002 00 00 00 |
0000000010 04 00 00 00 05 00 00 00 06 00 OO 0O 07 00 00 0O 04 OO OO OO0 09 00 OO OO0 12 0D 0O 00 24 00 00 0O
0000000020 OB 00 00 00 09 DO 00 00 0A 00 0D 00 OB 00 00 00 49 00 00 00 92 00 00 00 24 01 00 00 49 02 00 00
ooooooo030 O 00 OO OO OD OO OO OO OE OO OO OO0 OF QO OO 00 92 04 00 00 24 09 DD 00O 49 12 00 OO0 92 24 00 0O
goooooo040 10 00 OO0 OO 11 OO OO OO 12 OO OO0 DO 13 00 OO OO0 24 49 00 00 49 92 00 0D 92 24 01 OO 24 49 02 0O
0000000050 14 O0 00 00 15 DO OD 00 16 00 OD OO 17 00 00 OD 49 92 04 00 92 24 09 00 24 49 12 00 49 92 24 00
oopoooopoDeD 1B OD DO DO 19 0O DD OO 1A OO OO DO 1B OO OD OO 93 24 49 00 27 49 92 00 4F 92 24 01 9E 24 49 02
goooooo0y0 1C 0O 0O OO 1D OO DO OO 1E OO OO DO 1F OO OO0 OO 3C 49 92 04 79 92 24 09 F3 24 49 12 E7 49 92 24
0000000080 20 00 OO OO0 21 OO OO0 OO0 22 OO0 OO OO 23 OO0 0O OO CF 93 24 49 9E 27 49 92 3D 4F 92 24 7K 9E 24 49
0000000090 24 00 00 0D 25 0O 00 00 26 00 00 0O 27 00 00 00 FS 3C 49 92 EB 79 92 24 D7 F3 24 49 AE E7 49 92
00000000AD 28 00 00 00 29 0O 00 DO 2A 00 00 00 2B 00 0O OO 5D CF 93 24 BA OF 27 49 75 3D 4F 92 EB 7A OF 24
00000000ED 2¢ 00 00 00 20 00 00 DO 2E 00 00 DO 2F 00 00 OO D7 F5 30 49 AF EB 79 92 5C D7 F3 24 BB AE E7 49
00000000CO 30 00 00 00 31 00 00 00 32 00 00 00 33 00 00 OO0 70 SO CF 93 E0 BA 9E 27 €1 75 3D 4F 83 EB 74 9E
0000000000 34 00 00 00 35 DO 00 00 36 00 00 DO 37 00 00 OO0 07 D7 F5 3C DE AE EE 79 1D 5C D7 F3 3B BE AE E7
00000DODED 38 00 00 00 39 00 00 00 3A 00 OD 00 3B 00 00 0D 77 70 SD CF EE E0 BA 9E DC C1 75 3D BB 83 EB 74
QoO0DOoO00OFD 3C OO OO0 OO0 3D GO OD OO 3E OO OO OO 3F 0O OO0 0O 70 07 D7 FS EO OE AE EB C1 1D 5C DY 83 3B BB AE
0o0goo00I00 40 DO OO OO 41 OO0 OD OO 42 OO OO DO 43 OO0 OO OO 07 77 70 SD OE EE EQ BA 1C DC C1 75 39 BE B3 EB
0000000110 44 0D DO DD 45 0D OD OO 46 OO0 OO DD 47 0D OO OO 73 70 07 D7 E6 ED DE AE CD C1 1D 5C 9& 83 3B B&
00ooo00120 48 00 0O OO0 49 00 OO0 OO 4A OO OO OO0 4B OO OO OO 34 07 77 70 &8 OE EE E0O D1 1C DC C1 A3 39 BB B3
0DoDo0D130 4C DD OO OD 4D OD OO0 OD 4E OD OD DD 4F 0D OO DD 47 73 70 07 BE E6 ED 0OE 1D CD C1 1D 3A& OA B3 3B
0000000140 SO0 00 00 OO0 51 OO0 00 0O S2 00 00 OO0 53 00 00 OO 74 34 07 77 E9 68 OE EE D3 D1 1C DC A6 A3 39 BB
0000000150 S4 00 00 OO0 S5 00 00 00 56 00 OO 0O 57 00 00 OO0 4C 47 73 70 98 BE E6 EO 31 1D CD C1 63 3A 9A 83
0000000160 S8 00 00 00 59 DO 00 D0 SA 00 00 0O SB 00 00 OO Ch 74 34 07 8D E9 68 DE 1B D3 D1 1C 37 A6 A3 39
0000000170 SC 00 00 00 SO OO0 00 00 SE 00 00 0O SF 00 00 00 GE 4C 47 73 DC 98 BE E6 B 31 1D CD 70 63 3& 9A
0000000180 B0 00 00 00 61 DO 00 DO &2 00 0D 0O 63 00 00 OO EL C6b 74 34 C3 8D E9 B8 86 1B D3 D1 OD 37 A6 A3
0000000150 64 00 00 00 65 DO 00 00 &6 00 00 OO &7 00 00 OO 12 GE 4C 47 34 DC 98 BE 68 B8 31 1D DO 70 63 3A
0000000140 &8 00 OO0 00 &9 00 OO OO ©A OO0 OO OO B QO OO OO AD E1 Ce 74 41 C3 BD E9 B3 B&6 1B D3 06 0D 37 A&
goooD0D1B0 &C OO0 OO OO &D OO OD OO SE OO OO DD BF 0O OO OO 0C 1A GE 4C 18 34 DC 98 30 68 B8 31 &0 DO 70 B3
ogoooODiCO 70 OD DO OO 71 OO DD DO 72 OO OO DD 73 OO OD OO C0O AD E1 C6 81 41 C3 8D D3 83 86 1B O7 D6 OD 37
0oooooD1D0 74 0D DO OO 75 0D DD OO 76 OO0 OO OO 77 OO OO OO OF OC 1A B6E 1F 16 34 DC 3F 30 68 B8 7F &0 DO 70O
00000001ED 78 OO0 00 00 79 DO OD OO 7A OO0 0D DO 7B OO0 00 OD FF €0 AD E1 FF B1 41 C3 FE 03 83 86 FD 07 06 0D
0000D0O01F0 7C 00 OO0 DO 7D OD OO0 OO0 7E OO OO0 DO 7F 00 00 OO Fa OF OC 1A F4 1F 18 34 E9 3F 30 68 D3 7F &0 DO
0000000200 [01 00 00 00 00 00 00 00| 82 00 00 0O 83 00 0O 00 [B1 00 00 00 00 00 00 0O0] 02 00 0O OD 04 0O 0D OO
0000000210 B4 OO0 OO0 00|85 OO0 00 DO 86 00 00 0O 87 00 00 OO 09 00 00 00|12 00 00 00 24 00 00 00 4% 00 00 00
0000000220 88 00 00 00|89 0O 00 OO 8A 00 OO DO BE 00 00 OO0 52 00 00 00|24 D1 00 00 49 02 00 00 92 D4 00 00
0000000230 &C 00 00 008D 0O 00 00 SE 00 00 DO BF 00 0O OO0 24 09 00 00[49 12 00 00 92 24 00 00 24 49 00 OO

G4-bit header G4-bit headar

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.

#2 COMA4 - PuTTY ST
Enter command: 1 -
-> Write SSD

Enter start LBA [Bx00000808 — |[Bx3BIACIFF]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 = UWrite SSD

[2] : Read SSD

[3]1 : Dump SSD

[92] : Exit Test

Enter command: § bl
Figure 3-6 Invalid Start LBA input

ZP COM4 - PuTTY (=] © jmi)

Enter command: 1 -

—> UWrite SSD

Enter start LBA [0xBB000008 - Bx3BYACIFF] :- @
[01]1 Start LBA : BxB0000000
Enter sector count [BxB0000001 —|Bx3B9nanBh '|lx3b9aca01l
[ER] Input is not in range
Length is out-of-range

——— Main Menu [Uersion: 1.8] ——

[B]1 : Identify SSD

[1]1 : Write SSD

[2]1 : Read SSD

[3] : Dump SSD

[92] : Exit Test

Enter command: -

Figure 3-7 Invalid Sector count input

&} COMA - PTTY ESET
Enter command: 1 -
-> Write SSD

Enter start LBA [Bx00000ABB — Bx3B?ACIFF] : @
[01]1 Start LBA : OxBB00B000
Enter sector count [Bx00000001 - Bx3BIACABB] : Bx4000000
[01]1 Sector Count : Bx04000000
Enter pattern [B:Inc32, 1:Dec32, 2:ALL_@, 3:ALL_1, 4:LFSR1 :[5]
[ER] Unsupport selected pattern .
Pattern is out-of-range
——— Main Menu [Uersion: 1.8]1 ——

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

Enter command: J

1

Figure 3-8 Invalid Test pattern input
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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 “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 “Ox” 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.

£ COM4 - PuTTY [ESREERT

Enter command: [2f

—> Read SSD

Enter start LBA [OBxPBBABBAA — Bx3BYACIFF] : Input from user
'] Start LBA : Ox00080000

Enter sector count [Bx000PABA1 — Bx3B9ACAGAB]1 : |Ix400BBHA

[1] Sector Count : BxB480006000

Enter pattern [B:Inc32, 1:Dec32, 2:ALL_@, 3:ALL_1., 4:LFSR]1 : E

[01] Selected Pattern : LFSR

26914915,33554432 kB(s)> 3.23 GB/s] Current transfer size

.

&3 COM4 - PuTTY L= B S

Enter command: 2

—> Read SSD

Enter start LBA [BxB000000B — Ox3B?ACYFF] : @

[01] Start LBA : Bx000000600

Enter sector count [BxBB000BA1 — Bx3B?ACAGA] : Ox4080000

[011] Sector Count : BxB480800000

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

Read data to SSD

J_ 1 Bead data completed
Total Transfer: 34 GB(s), Time: 18.92 s, Transfer Speed: 3.15 GB/S|
Output performance

——— Main Menu [VUersion: 1.8]1 ——

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

Enter command: J

Figure 3-9 Input and result of Read SSD menu

19-Feb-18
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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.

7 T |
&3 COM4 - PuTTY ESREEN 5
Enter command: 2 7
—> Read SSD

Enter start LBA [OxB000BBAA — Bx3BYACIFF] : @

[01]1 Start LBA : BxAB000000

Enter sector count [BxB0000801 — Bx3BIACABA] : Bx4000000

[1] Sector Count : BxB40068000

Enter pattern [B:Inc32, 1:Dec32, 2:ALL_O, 3:ALL_1, 4:LFSR] : @
[1] Selected Pattern : Inc32
to SSD

[ER] {verification faill> . 2
Read Data : OxARPANN0G_NRNN0RRR_nnnenna1_nerenne2 | Verify fail and Current
Expected Data: Gx00000000_NRANANAN_00000N002 00000003 | transfer size are displayed
14846148,33554432 kB(s> 3.23 GB/s v

£ COM4 - PuTTY [ESREERT)
Enter command: 2 -
—> Read SSD

Enter start LBA [Bx00000008 — Bx3BIACIFF]1 : @
[011]1 Start LBA : BxAA00NA0A
Enter sector count [BxBB000BB1 — Bx3B?ACAGA] : Bx4000000
[01]1 Sector Count : BxB40800000
Enter pattern [B:Inc32, 1:Dec32, 2:ALL_O, 3:ALL_1, 4:LFSR] : 8
[1] Selected Pattern : Inc32
Read data to SSD
- verification fail>

Read Data : BxBRBBRARG_RRRRABNA_B0RARBA1_BRABBRA2

Expected Data: BxB00AB0AA_ONABBRNG_0000NR02 _ABBR00O3

[] 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
[B]1 : Identify SSD

[1]1 : Write SSD

[2] : Read SSD

[3]1 : Dump SSD

[9]1 : Exit Test

Enter command: -

Figure 3-10 Data verification is failed
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3.4 Dump SSD

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

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.

£P COM4 - PuTTY

ESIER )

51515151515 ¥ )
AneBEa18
AnAnnn20
A0BBen28
A0BBEA30
A0RBNAa38
AnABEa40
A0AB0A48
#0660a50
A0RBAASS8
A0AB0060
A0ABAA68
A0BB0a70
08080878

Enter command: @
—> Dump SSD
Enter start LBA [0Bx00000000 - @x3BIACIFF]
1 Start LBA

- mxmaaaaana “bi
fﬁd bit header

: Input from user

512 byte data @ LBA=0

IAI’I'JIEI'J Wne |
88 slafofolalalaby

88000011
80600019
00000021
800008029
0BBRBA31
0000808039
A06000A41
AB0e0n0a49
88600051
08000080859
0060006 1
660069
880008071
0008080879

A0ABA0A2
A0ABBABA
A0RBBa12
80eBaa1A
0nAnan22
A0Bea62A
800B6a32
00ABaa3A
AnAnaa42
A0BBAA4A
000668652
A0ABAASA
A0ABB062
A0ABBa6A
00666a72

ABBABa7A

0060808003
600680008
0880860613
0060001 B
000080023
00660028
8608060633
000ABAA3B
000080043
0000048
00000053
006080458
00080063
0000006 B
686008073
90680078
X1

AnBB60A4
A0ABBAAC
ABBEN614
800Baa1C
AnABnn24
#0BBaa2C
#0BBaa34
#0nBaa3C
AnnB0a44
AnBBaA4C
00060054
A0RBaasCc
BnAB0064
000BBa6C
00660074
pBnBea?Cc

00008005
A00666aD
00800015
8006861 D
000080025
0066002D
86806635
0060680a83D
00080045
A006664D
80000655
80660085D
0000080865
0000006D
808008075
90060087D

A0BBA0A6
00BBAARE
66000616
APBBAA1LE
AnARAA26
ABBBAA2E
#0BBBA36
A0PBBA3E
A0BBaA46
APABAA4E
00BBBAaSsS6
B0BBOASE
ANBBAN66
A0BBAA6E
00BBEA76
POPBAAYE

20000007
0000000F
800060617
000080801 F
A0RBNA27
B006662F
51512150515 K g
B000NA3F
00000047
B00BBA4F
800006657
008080885 F
0000006 ?
2000066 F
60888077
00000887 F

e

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.

19-Feb-18
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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 0 to 1).

£} COMA4 - PuTTY E=EE)

Dump data om )
9pAn: MUY BHIUUUNRBY | BRRBARU2 BABBRAB3 BPRBABN4 BUIBUPARBS BPRABABB6 BBBBBARY
9920: VVABARUS BANVBVNN? BPABANOA BANBPAVRE BPABRABC BARBVARD PVABPABE BPABBANAF
fP40: PPARAR1M PRNPRA11 PPABAR12 PARNBRA13 PPARAR14 PARRVRA1LS BPABAGR16 BABBRA17?
0P60: APARAN18 PANMRA19? BARABAA1A BANBAALB BRABAA1IC ARABAALD BAABRALE ABRABBA1F
AP8H: VPABAN20 BANBRA21 BRABAN22 BANBRA23 BAPABRAN24 BANBRA2S BPABA026 BABBRA27
A0nB: BRRBAN28 VANVRA2? BHAVAN2A VBANVBBA2B BORBRAR2C BAABOA2D BONBBO2E BBABBA2F
PAACHA: PPAPAN3M PRNPPA31 PPARAN32 PRRBRA33 PBPRBRANR34 ARRBRA3S BPABAR36 BABBRA37?
OPEA: APABAN38 BANBRA39? BRABAA3A BANBAA3B BRABRAA3C ARABAA3D PNANARA3E BBRABBA3F
9100: APABAN40 PANBNA41 PPABAN42 BANBRA43 BPABAN44 BANBRA4S BPABAR46 BABBBA47?
9120: APABAN48 PANBVA49 BPABAR4A BANBPA4B BPABAR4C BAABVA4D BVABPA4E BPABBA4F
9140: PPAAANRSHA PRRPPAS1 PPABANRS2 PRRBRAS3 PPRRANS4 PRRBRASS BPABARS6 BABBRAS?
f160: APABANSS AANBRAS? BPABARSA BANBAASB BRABAASC ARABAASD BARARASE BBRABBASF
A180: PAPABAN6GHN VBANBNAG1 PPABANG2 BANBRAG3 VPANAN64 BANBRALS VPABAB6E BABBRAG?
A1A0: BPABAN6S VANVNR6L? VPANAB6A BANBBAGB BOHRBAR6C BHRBBA6D DUNBBAGE BBABBOG6F
P1CA: PPARAR7A PRNPRA71 PPABAR?72 PRRBRA73 PPRBAR74 PRBBRA?S BPABAB?76 BBBBRA7??
A1EA: ARARBR78 PABRRABRA79 ABRRRBR7H ABRRBRA7?B ABBRRGBHA ARABRBA?D BRRBRGA 51615151515
?umg gata [Eg:eu'é.aaaaiaii » or LEIxit :|n| |nput from user

: | BxBOBBBBOL | G4.D; -
bunn dacn fron sep———2) 64-bit header 512 byte data @ LBA=1
#P0A: |¥HRBRARU1 BERBHRGBG | BRRBARS2 BRRBRRE3 VPRBANR84 BUBVBNBS BBBBBBS6L BBBBLBBB?
0020: VPRBARSS KANBKAB? BPABANSA BANVBMASB BRABRAASC ARABHASD NHNBVASE BBABBASF
A040: PRBA0?0 VBANBRA?1 VRABANY?2 BANBRAY3 VPABAN?4 BAOBRA?S BBABAR?6 BABBLBAY?
fP60: PPRPANI8 PANPPAI9 PPAPANIA PANPPAYB PPABARIC BARBOA?D PONBPA9E BBABBA?F
PP8A: PPABANAP PANPPBA1 PPABABA2 PRNORBA3 PPABABA4 PANVPOAS OPABABA6 BBBBRBA?
APNB: PPABANAS BANBRBA? BPABARAA BANBMOAB BHRBARAC BRABORAD DONBBAAE BBABBBAF
ARCH: VARPRANBA VBANVAAB1L VAABRANB2 VBANVBAAB3 VAARANB4 BANVBAABS VBAABABBG BABBBAB?
PPEA: PAPAPARBS PANPPABY? PPRPARBA PANPPABB PPABARBC NARPOVABD PANBPAABE BBABOOBF
9100: PAPARABCHA PRRPRAC1I PRARABC2 PARRBRAC3 VPABRABRC4 PRRBRACS BPABABCH BRBBRAC?
9120: APABRABCES BARBMAC? BRABARCA BARBMACB BRABRACC BRABAACD BARABBRACE BBABBACF
#140: APABAODE BARBAAD1 VRABARD2 BARBAAD3 BRARARD4 BARBAADS BBRABABDE BABBBAD?
9160: PPRAARDS PAVPVAD? PPABARDA PARPPADB PPABAADC ARABAADD PANBBAADE BBABBADF
9180: PPAPANEN PANVPAEL PPAPANE2 PANVPAE3 VPABANE4 BANVPAES OPABARE6L BABBHBAE?
A1A6: PPABANES VANVMAE? GPABANEA VBANVMAEB OMABAAEC ARABAAED NONABAEE BBABBAEF
91CA: VPRBANFP VANBRAF1 VRABANF2 BANBAAF3 VPABANF4 BANVBOAFS BPABAOF6 BABBBAF?

06 nQ " o1 " " " R
1 H: UUHUUUUES MUKUBWY MHUUUWER WUVMUUUEE BUUBWVY HuvuED KUY MY

Dump data [Plrevious, [Nlext., o; [EIxit = -

m

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).

( EP COM4 - PuTTY

[
)

H

1

] Start LBA

ApnA:
9920:
040:
AR60:
P8R :
P0AA:
AeCH:
AREA:
#100:
9120:
9140:
A160:
#180:
A1A0:
A1Ca:

iH

[ L) [7]

EEYIE==)

: xﬂﬂﬂi 64-bit header

512 byte data @ LBA=1

ANNPARA1 PARARARNA | AIRBRAAS 2

A0BBBas s
80ABNA90
AnABNA98
A0ABBBAB
A0BBBBAS
A0ABOBBA
A0ABHABS
AnABBACAH
A0BBBacs
80ABOBDA
A0ABEADS
AVABBBEA
A0ABBBES
B0ABOBFA

51516151515)

Dump data [Plrevious

1 Start LBA

APna :
9020:
An40:
060 :
AR8A:
APnG:
AnRCha:
BPED:
9100:
#120:
9140:
9160:
A180:
A1n0:
A1Cha:

‘H

LES cl 1y
AnAnnnAs
A0AB0a10
80ABNa18
A0ABNO20
AnAnnn28
A0ABBa30
80ABNA38
A0AB0A40
AnAnBA48
A0ABBa50
51515151010 Y
A0AB0B60
AnABNA6S8
A0ABBa70

MY

08800089
90000091
0600099
A00000A1
000008077
A00ABAB1
A00ARABY
A8060aC1
08668080C?
#0808AD1
a0600aDe
ABAARAEL
510101005 ]5) b
00BBBAF1

PARAAAFS

51515

MY

aeennane
08000011
00000019
906A0A21
0600029
08000031
90060A39
a06A0A41
A0000R0A49
08000051
000000859
00600061
ABeenA6?
08000071

B1515]515]15%

A0BBBAsA
80ABna92
AnABBAA
A0ABABA2
A0BBABAA
A0ABOAB2
AVABAABA
AnArAAaCc2
A0BBBacA
80ABBAD2
A0ABAADA
AVABABE2
A0BBABEA
B0ABOBF2

AAAAAAEA

[Nlext,. or
5[5[5[5]5

0800008 3
0060008 B
00000093
A0A0A9B
A00000A3
006B000AB
A00AVAB3
A0BAAABEB
A8060aC3
00600aCB
80000AD3
900AAADB
ABBARAE3
00BAA0EB
B00AVAF3

AAAAAAFE

[Elxit :

64-bit header

AnrBenn2
AnABBABA
A00B0a12
A0ABBa1A
AnABAn22
AnABAn2A
A0BBBA32
80ABBA3A
A0AB0a42
AnABBA4A
A0BBBaSs2
80ABBASA
A0ABAa62
A0ABBA6A
A0BBBA"72

515151515154}

Dump data [Plrevious, [Nlext., o;

ae000a3
A0BARAAB
08000013
0000001 B
90000023
A06BA002B
08000033
00AB0A3B
90000043
00BA0A4B
08000053
00ABOASB
00000063
000A006B
0000808073

MY

[Elxit =

Annnnas4
#0BBEasC
80rB0a94
AnABaA9C
AnAnn6A4
A0BBaBAC
ArB00B4
AVABAABC
AnABeacC4
#0BBaacc
#0ABOaD4
#0ABAADC
AVABBNE4
APBBAREC
AVPBOBF4

ARAAAAF

A0000A8S
8006668D
80000095
A000Ba9D
A00BBBAS
B0066BAD
B00BVABS
A00BBABD
A0006ACS
80066aCD
80000ADS
A0066aDD
B0ABBAES
B00BBBED
B00BVAFS

HOANUAFD

| Input from user

annBnnn4
AnABAAAcC
A0Bn0a14
#0AB0a1C
AnrB0n24
AnABan2C
A0BB0a34
80PBBA3C
AnrB0n44
AnABaA4C
A0Bn0a54
80ABBAS5C
A0AB0064
A0ABAA6C
A0BB0a74

G151515]51%

a00000aS
A00666AD
80000015
8000061 D
A0000A25
A006662D
80006A35
8000003 D
A0000A45
A006BA4D
80006655
8000005D
A000VA6S
A00ABa6D
80006075

a1515]515154)

AnBBBas6
A0BBOASE
#0BBOA%6
ANABAATE
APBBABA6
APBBABAE
#0BBOAB6
AVABAABE
APABAACce
A0BBAACE
#0BBBAD6
AVABAADE
APBBABEG
PVBBABEE
BVBBOAF6

a1a1a151515) %

AnBBanA6
APABAARE
A0BB0a16
00PBOA1E
AnBBan26
APABAA2E
A0BB0A36
PPBBOA3E
AnBB0A46
APABAA4E
A0BBaAS6
P0PBOAS E
A0BBOA66
APABAA6 E
A0BBaA7?6

AARRAR

FIVIVIFIVI V]

a0006a8?
B000BA8SF
80000097
A00BBAF
B006B0A7
B000BBAF
B00BBBB?
A0AABABF
a0066ac?
B000BACF
(515 15151515)) g
A0ABBADF
5]51515151%) g
B00BBAEF
B00BBAF?

HHIANUAFFE

512 byte data @ LBA=0

a008B0a?
A0AABAAF
80066017
B000VA1F
(51515151515 Varg
A0AABA2F
80066037
B0ABVA3F
80000047
A0AABA4F
80066057
B00BVAS F
51515151515 g
A00ABA6F
80066077

MY

e

m

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

= o )
[e] &

19-Feb-18

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

FQPCDNM-PJH?

[al
[11
[21
[31
21

Enter

Dump data [Pleevious.

Identify S5D

Write SSD
Read SSD
Dump SSD
Exit Test

command: §

[Hlext, o» [Elxit =

Main Menu [Vewrsion: 1.81 —

Figure 3-14 Exit Dump SSD menu
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3.5 Exit Test

Select ‘9’ to exit test application.

&P COMA4 - PuTTY o |

——— Main Menu [Verszion: 1.8]1 ——

[B] : ldentify SSD
[11 : Write SSD
[2]1 : Read SSD

[31 : Dump SSD

[?] : Exit Test

Enter command:
rootRParrialf: b

Figure 3-15 Exit test application
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