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exFAT IP for NVMe Demo Instruction

Rev2.1 14-Mar-22

1 Overview

This document describes the instruction to run exFAT-IP for NVMe demo on FPGA development
board for accessing one NVMe SSD. The demo is designed to run Format disk, Write file, Read
file or Shutdown command. User controls test operation via FPGA console.

FPGA board setup for exFAT-IP demo is the same as in NVMe-IP demo. So, the user can setup
the FPGA by following “dg_nvmeip_fpgasetup” document.
https://dgway.com/products/IP/NVMe-IP/dg_nvmeip_ fpgasetup xilinx_en.pdf

After finishing the FPGA configuration, the initialization message is displayed. The user can
choose to format the disk or not.

Initialization message ¢ :Userlnput

- ¢ : Message to User
+++ exFAT-IP For NUMe (EVALUATION) Test design [IPUer = 1.2] +++
> NUMeIP C(EVALUATION> [IPUer = 4.2] +++

Maiting IP initialization
IP initialization complete

= User select to
lPPess 'y’ to confirm format disk =) format disk or not

Input other keys (‘n’) to skip format operation

he disk must he formatted hy exFAT-IP
ress 'y’ to confirm format disk =

‘Y’ to confirm to format disk

he disk must he formatted by exFAT-IP
ress 'y’ to confirm format disk =>

urrent time created : 24/69/2018, 17:Ef:33

ancel format disk

ress 'y’ to change time created

ile siz; in disg 5 ggﬁ g?? [MB]
-—— Enter FileSize ——- o aximum file in dis ile
[@1:32 MB Ln;u;::::lztz:é:%::e aximum file per directory : 1l24‘ P11e
[11:128 MB and date for new directo otal file in disk P4 F Current §ystem
[21:512 MB ry ;“. \ information
: —— Main menu —— /

Ei}% gg E?} : Fopmat Disk / \\ | o
[51:32 GB 7 —
[61:128 GB (2] (H) » DIR00O A% || search DIRo £
=T, : (3] / .

| / .

: library = Shage with v New folder
IFar'mat Disk cumplete.l System information is updated ”

—
ile size in disk : 33.554 [MB] Name ~/ Date modified Type
aximum ;iie in disk : %gg:4pFile £
aximum file per directory : ile ! 9/24/2018 5:35 PM BIN File
otal file in disk : @ File e LEES :

__, 0000001.BIN 9/24/2018 5:35 PM BIN File

-—- Main menu -—- N .

[@] : Format Disk __, 0000002.BIN 9/24/2018 5:35 PM BIN File
3] ¢ Eriee Tl _J0000003BIN | 9/24/2018535PM  EINFile
[3]1 : Shutdown Command Main menu to select

F the command

Figure 1-1 exFAT-IP initialization message

For the new disk which has never been formatted by exFAT-IP, user must enter ‘y’ to format the
disk. Otherwise, user enters other keys to skip format process. After that, the system information
in the disk are displayed, i.e. current file size, maximum file in the disk, maximum file per directory,
and total file in the disk. Finally, the IP is ready to receive command from the user.
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2 Test Menu
2.1 Format Disk

Select ‘0’ to send Format disk command to exFAT-IP. The step to run Format command is as

follows.
¢ : User Input
Format by 32 MB file size ¢ : Output to User
|
+++ Format Command selected +++ 1 4{ ‘¥’ to confirm format disk ‘
Press 'y’ to confirm format disk =>

Display default time cr‘eated |

|Current time created : 24/09,2018, 1?:35=ﬂglj

Press 'y’ to change time created =Ty 2 Input Y’ to set time created l
Wear <1980 - 218675~ => [y - !
Invalid input : Parameter not change INPutinvalid value to use same value |
Month <1 - 12> —> 10 - :

Date <1 — 31) >|1ie Input valid value to

:nour Eg - Eg; > %%’ — change date/month/
inute = .
Second 2-Sec unit <@ - 29) 3 hour/min/sec

Date and I;mg Changed
Current time created : 18-/160,2818, 11:30: 1@_‘ New dEfaUIttlme |

Set time created

——— Enter FileSize ——-

[A1:32 MB

[11:128 MB

[2]1:512 MB

[31:2 GB Valid file size

[4]:8 GB

[51:32 GB

[61:128 GB _

=>[o! | Set file size=32MB_|

po,.m\gt Disk complete. Current system information

after finishing Format command
File size in disk

Maximum file in disk
Maximum file per directory
Total file in disk

33.554 [MB]
15244 File
1624 File
B File

——— Main menu ——-

[B]1 : Format Disk

[1] : Write File

[2] : Read File

[3]1 : Shutdown Command

v

Figure 2-1 Format Disk menu when updating the created time

1) Enter ‘y’ to confirm Format operation or other keys to cancel the operation. When Format
is run, the default value of created date and time is displayed. This value is applied to be
created date and time of empty directories, created by Format command.

2) Enter 'y’ to change created date and time or other keys to use the default value. There are
Six parameters to set created date and time for empty directories, i.e.

a) Year — Year of created date. Valid range is 1980 — 2107.
b) Month — Month of created date. Valid range is 1 — 12.

c) Date — Date of created date. Valid range is 1 — 31.

d) Hour — Hour of created time. Valid range is 0 — 23.

e) Minute — Minute of created time. Valid range is 0 — 59.

f) Second — X2 Second of created time. Valid range is 0 — 29.

14-Mar-22 Page 2



dg_exfatip_nvme_instruction_en.doc m

The input is received as decimal unit. User adds “0Ox” to be a prefix for hexadecimal input.
If the input is invalid, the parameter does not change (the same value is used). Only the
input in the valid range is applied to update the parameter.

As shown in Figure 2-1, year parameter is invalid, so the value does not change (2018 is
applied). Month, date, hour, minute, and second are valid, so these parameters are
updated to the new default value. After that, “Date and Time changed” and the new
created time and date are displayed on the console.

Format by 512 MB file size

+++ Format Command selected +++

Pres=s *y' to confirm format disk => y
Current time created : 24-09-2018. 17:35-00
Prezz "y’ to change time created =H 52)
AN
EE; ggtEEBFileEize - Input other keys (‘n’)
[11-128 ME to use default time
[21:512 MB
[31:2 GB i ize =
[3li2 & Set file size =512 MB |
[G1:32
[61:72% GB
=3[2\°/

Format Disk complete.

File size in disk : 536.878 [MB1]
Maximum file in disk : 952 File
Maximum file per directory - 1824 File
Total file in disk : A File
Mai File size and maximum file in disk
——— Main menu —-— . . N
[A]1 : Format Disk are updated following file size input

Fr4 7 = l.fae .. T2~

Figure 2-2 Format Disk menu when using the default created time

Figure 2-2 shows the example when running Format command without updating created
time.

3) Select file size of the disk which is listed on the console. After receiving file size from user,
the IP starts Format operation.

“Format Disk complete” and the updated system information are displayed after finishing
Format command.

Figure 2-1 and Figure 2-2 show the different file size but the same disk capacity. As a
result, maximum file in the disk is reduced when file size is increased.

When file size is invalid, the operation is cancelled, as shown in Figure 2-3.
Note: Default created time after system boot up is 24 Sep 2018, 17:35:00. When user

sets the new created time in Format menu or Write file menu, the new value is updated to
the new default value
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Error file size

——— Enter FileSize ——
[A1:=32 HMB
[11:128 HMB
[21:512 MB
[31:=2 GB
[4]1:8 GB

EE]:3§ GB Input invalid value |
=3 — Error message when
[Invalid input operation is cancelled

——— Main menu —-—

[A]1 = Format Disk

[11 : Write File

[2]1 : Read File

[31 = Shutdown Command

Figure 2-3 Result from Format Disk menu when select invalid file size

When the disk formatted by exFAT-IP is connected to PC, DG_exFAT drive is detected with
512 empty directories (DIR000<15t directory> - DIR1FF<512™ directory>). Modified date of
the empty directories is equal to the created date, set in the test.

Note: When connecting disk to PC, please do not create, write, or modify data in the disk. If
the disk has some modification, the disk must be re-formatted by exFAT-IP.

Drive name = DG_exFAT BB (EOR =53
nputer p DG_exFAT (H:) r v ] 49 || Search DG_exFAT (H ol
512 empty directories are | library Share with v Newfolder 4= v [ @
=

‘\\\\\\\ . DIR00O 10/10/2018 11:30 AM File folder
g DIROOA 10/10/2018 11:30 AM File folder
I DIR00OB 10/10/2018 11:30 AM File folder
DIR0OC 10/10/2018 11:30 AM File folder
. DIROOD 10/10/2018 11:30 AM File folder
DIROOE 10/10/2018 11:30 AM File folder
. DIROOF 10/10/2018 11:30 AM File folder

DIROAO 10/10/2018 11:30 AM File folder -

- < n »

Date modified: 10/10/2018 11:30 AM

Figure 2-4 512 Empty directories after finishing Format Disk command
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2.2 Write File
Select ‘1’ to send Write file command to exFAT-IP. The step to run Write file command is as
follows.
Write File with setting created time
[

+++ Ypite File selected +++ ‘ Set time created ‘
: urrent time created : 24-/09-/2018, 17:3|5jg_|j Display default time created |

Tess 'Y L0 change time created = [vi1 S - T
:¥earl d(1988 — 2%37) => Eh___________ |nput Y’ to Change time | !

nvalid input : Parameter not change e F F
Month <1 o 12> z { Input invalid value to use sall'ne value |
|Rate E%' - g%g =§ 13 Input valid value to change |,

our - = -
:H:i.nute (@ - 595 =514 month/date/hour/min/sec :
|Second 2-Sec unit (B - 29> => |14 |
Date and Time Changed | New default time ‘ |
[Current time created : [14/02,2018, 14:14:28] :

————— T - ———————————————— — - |[nput other keys (not ‘y’) to use

tart file No. <@x0000000> _ recommended start file number

ress 'y’ to change start file No. =>

Input NUM of file (Ox0080AR1 — Bx80 8C> => BxBBBB-‘lB

elected Pattern [B1Inc32 [11Dec32 [21A11 6 [31A : PSR

ile size = 33.554 [MB1 . NUM of file = 1824[Filel . Total size = 34.35% [GB]
2.3780 [GB]

4.701 [GB] Input total file

7.836 [GB] and test pattern

‘ | Current transfer size

30.488 [GB1

32.831 [GB] Output performance
Total = 34.359 [GB1 Time = 14669Ims 1] Transfer speed = 2318[MB/s]

ritten file = Dir#BB-/BBBHHAA.BIN — DirBBB/BWAWA3IFF.BIN

Last file : DirvdB/00BA3FF . BIN

L Main menu —- \

[[@]1 : Format Disk T _ L. .

[1]1 : Urite File Last file is in the device File listin this command
[2]1 : Read File File name and directo ath File name and directo ath
[31 : Shutdown Command ( ry path) || ( y path) y

Figure 2-5 Result from Write File menu with setting time created
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1) Similar to Format command, enter ‘y’ to change created date and time or other keys to use
the default value. There are six parameters to set created date and time for the new file.

a) Year — Year of created date. Valid range is 1980 — 2107.
b) Month — Month of created date. Valid range is 1 — 12.

c) Date — Date of created date. Valid range is 1 — 31.

d) Hour — Hour of created time. Valid range is 0 — 23.

e) Minute — Minute of created time. Valid range is 0 — 59.

f) Second — X2 Second of created time. Valid range is 0 — 29.

The input is received as decimal unit. User adds “Ox” to be a prefix for hexadecimal input. If
the input is invalid, the parameter does not change (the same value is used). Only the input
in the valid range is applied to update the parameter.

As shown in Figure 2-5, year parameter is invalid, so the value does not change (2018 is
applied). Month, date, hour, minute, and second are valid, so these parameters are
updated to the new default value. After that, “Date and Time changed” and the new created
time and date are displayed on the console.

2) Input other keys (not ‘y’) to use the recommended start file no. The console displays the
recommended value which is the next value from the latest write file.
Note: Input ‘y’ to change start file no. is allowed for replacing the old file. After running, the
data in the old file is replaced by the new one.

3) Input NUM of file — Input total files to transfer in this command. After finishing write file
operation, Filename <Start file No>.BIN - Filename <Start file No + NUM of file - 1>.BIN are
stored in the device. The input is decimal unit when input only digit number. User can add
“Ox” to be prefix for hexadecimal input.

4) Input test pattern — Select pattern of test data in the file. Five patterns can be set, i.e. 32-bit
incremental, 32-bit decremental, all-0, all-1, and 32-bit LFSR counter.

After all inputs are valid, total data size (calculated by file size x Num of file) is displayed on the
console. Next, Write file command is operated. During writing file, 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 displayed on the console as the test result.

The number of files per directory is limited, so the new files may store in the different directory.
After finishing Write file command, the console displays the 1%t file and the last file which has
just written with the directory path (calculated by <file name>/<maximum files per directory>).
Finally, the console displays the last available file in the disk which may not be equal to the last
file in the latest write test when the user runs the write file test for replacing the files.
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Write File without setting created time

+++ Write File selected +++ Input other keys (‘n’) to
Current time created : 14,-@2,2818. 14:14:28 | use current created time
Press ‘y' to change time created =3 n( )

= The recommended file name, calculated

Start file No. [(PxPRAR4AA) | from the last file name (Ox00003FF + 1)
Press 'y’ to change start file Mo. =>n

Input NUM of file (AxARAA0A1 - AxBAA37EC) => BxP000608
Selected Pattern [B1Inc32 [11Dec32 [21A11_8 [3]1A11_1 [4]1LFSR=> 8
inlgﬁgizuem? 33.554 [MB1 . NUM of file = 1536[Filel . Total size = 51.5%3%7 [GE]

4.718 [GE]

44 686 [CR1 F|I_e list in this cqmmand

46 .958 [GB] (File name and directory path)
49 .308 [GB]

J22[MB-=1

[
ile

Last f

Last file is in the device

——— Main menu —— i i

[A] : Format Disk (File name and directory path)
[1] : Write File

[2] : Read File

[3]1 : Shutdown Command

Figure 2-6 Result from Write File by using current created time

Figure 2-6 shows the example to Write File by using current created time. “Start file No” of
this test is updated from the previous write test. The previous write test in Figure 2-5 writes
file “0000000.BIN” — “O0003FF.BIN”, so the recommended “Start file No” is 0x0000400
(OXO00003FF + 1). After finishing creating 1536 (0x600) file, 0x0000400.BIN —
0x00009FF.BIN are available and the last file in the disk is updated to be OXxO0009FF.BIN.
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When plugging the device to PC, PC detects the files in subdirectory of DG_exFAT drive.
The 1stfile in the disk is 0000000.BIN (stored in DIR00O). File size and modified date of each
file are equal to the created date and created time, set in Write File test.

Note: When connecting disk to PC, please do not create, write, or modify data in the disk. If
the disk has some modification, the disk must be re-formatted by exFAT-IP.

14-Mar-22

er »!' DG_exFAT (H:)
L

1°! File name = 0000000.BIN

Name /

|| 0000000.BIN

Date modified

__| 000000A.BIN
__] 000000B.BIN
__] 000000C.BIN
] 000000D.BIN
| 000000E.BIN

] 000000F.BIN

ANAAANA AN NDIAL

Fiqure 2-7 Example test files written 7bv Write File command

—
ESN

2018 2:14 PM

Dl
Lo~

2018 2:1X PM
2018 2:14 PRM

Type

BIN File
BIN File
BIN File

nyss

Ske

32,768 KB

32,768 KB

32,768 KB

Amen rn

Modlf ed Date Time created in the example

2018 2:14 PM
2018 2:14 PM

[l
Lo

N NN NN NN

WAMIO N1 N

—rreTT

BIN File
BIN File

nIAL ro

=T oTTIC

a1 ca

__ __ __ | 1°*File stores in DIR000 Lo -8 m)
T35 [ Searcn DIRO0 o |

v folder = = )

File size = 32 MB ©

Page 8
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4—_Test data of 32-bit increment pattern > | < Test data of 32-bit LFSR pattern=————————p
464-bit header of each 512-byte® 464-bit header of each 512-byte»
48-bit unique value = Test data Te;t data
(File name x File size) + offset  0x0000 (32-bit increment) 48 bit unique value 0x0000 (32-bit LFSR)
Of fset 01 293 4 5 7 8 9 B CTD E F 0o 1 2*3 4 5 6*7 8 9A*B C*DEF

00000000 [00 00 00 00 00 00)f00 00| |02 00 00 o0lffo3 00 00 uu||uu 00 00 00 00 o0ffoo oo0f (01 00 0O 00J02 00 00 00}
00000010 04 00 00 00 05 00 00 00 06 00 00 00 07 00 00 00| 04 00 00 00 09 00 00 00 12 00 00 00 24 00 00 00
00000020 08 00 00 00 09 00 OO0 00 O 00 00 00 OB 00 00 00| 49 00 00 00 92 00 00 00 24 01 00 00 49 02 00 00
00000030  0C 00 00 00 0D 00 00 00 OE 00 00 00 OF 00 00 00f| 92 04 00 00 24 09 00 00 49 12 00 00 92 24 00 00
00000040 10 00 00 00 11 00 00 00 12 00 00 00 12 00 00 00| 24 49 00 00 49 92 00 00 92 24 01 00 24 49 02 00
00000050 14 00 00 00 15 00 00 00 16 00 00 00 17 00 00 00| 49 92 04 00 92 24 09 00 24 49 12 00 49 92 24 00
00000060 18 00 00 00 19 00 00 00 14 00 00 00 1B 00 00 DOf| 93 24 49 00 27 49 92 00 4F 92 24 01 9E 24 49 02
i = 00 1D 00 00 00 1E 00 00 00 1F 00 00 00| 3C 49 92 04 79 92 24 09 F3 24 49 12 E7 49 92 24
, The 1" S12-bytedata \ >1 4o oo 00 22 00 00 D0 23 00 00 00| CF 93 24 43 OE 27 49 92 3D 4F 92 24 74 9E 24 49
00000030 24 00 00 00 25 00 00 00 26 00 00 00 27 00 00 OO[| FS 3C 49 92 EB 79 92 24 D7 F3 24 49 AE E7 49 92
000000A0 28 00 00 00 29 00 00 00 24 00 00 00 2B 00 00 OO0f| SD CF 93 24 Bi 9E 27 49 75 3D 4F 92 EB 74 9E 24
00D0000OBO  2C 00 00 00 2D 00 00 00 2E 00 00 00 2F 00 00 00| D7 F5 3C 49 AE EB 79 92 SC D7 F3 24 BS AE E7 49
000000CO 30 00 00 00 31 00 00 00 32 00 00 00 33 00 00 00f| 70 SD CF 93 EO BA 9E 27 C1 75 3D 4F 83 EB 74 9E
000000D0 34 00 00 00 35 00 00 00 36 00 00 00 37 00 00 00[ 07 D? FS 3C OE AE EB 79 1D SC D7 F3 3B B8 AE E7
000000E0D 38 00 00 00 39 00 00 00 3A 00 00 00 3B 00 00 00 77 70 5D CF EE E0 BA 9E DC Cl 75 3D BS 83 EB 7A
000000FO  3C 00 00 00 3D 00 00 00 3E 00 00 00 3F 00 00 00f| 70 07 D? FS E0 OE AE EB C1 1D 5C D7 83 3B B8 AE
00000100 40 00 00 00 41 00 00 00 42 00 00 00 43 00 00 00f| 07 77 70 5D OE EE E0 BA 1C DC C1 75 39 B8 83 EB
00000110 44 00 00 00 45 00 00 00 46 00 00 00 47 00 00 00| 73 70 07 D7 E6 EO0 OE AE CD C1 1D 5C 94 83 3B BS
00000120 48 00 00 00 49 00 00 00 44 00 00 00 4B 00 00 00f| 34 07 77 70 68 OE EE E0 D1 1C DC C1 A3 39 B8 83
00000130 4C 00 00 00 4D 00 00 00 4E 00 00 00 4F 00 00 00|| 47 73 70 07 8E E6 E0 OE 1D CD C1 1D 34 94 83 3B
00000140 50 00 00 00 51 00 00 00 S2 00 00 00 53 00 00 O0f| 74 34 07 77 E9 68 OE EE D3 D1 1C DC A6 A3 39 BS
00000150 54 00 00 00 55 00 00 00 S6 00 00 00 S7 00 00 00f| 4C 47 73 70 98 8E E6 E0O 31 1D CD C1 63 3A 94 83
00000160 58 00 00 00 59 00 00 00 SA 00 00 00 SE 00 00 00f| Cé 74 34 07 8D E9 68 0OE 1B D3 D1 1C 37 A6 A3 39
00000170 5C 00 00 00 SD 00 00 00 SE 00 00 00 SF 00 00 00|| 6E 4C 47 73 DC 98 SE E6 B8 31 1D CD 70 63 34 94
00000180 60 00 00 00 61 00 00 00 62 00 00 00 63 00 00 OOf| E1 C6 74 34 C3 8D E9 68 86 1B D3 D1 0D 37 A6 A3
00000130 64 00 00 00 65 00 00 00 66 00 00 00 67 00 00 00|| 14 6E 4C 47 34 DC 98 8E 68 B8 31 1D DO 70 &3 34
000001A0 68 00 00 00 69 00 OO0 00 6& 00 00 00 6B 00 00 OOf| A0 E1 C6 74 41 C3 8D E9 83 86 1B D3 06 0D 37 A6
000001BO  6C 00 00 00 6D 00 00 00 6E 00 00 00 6F 00 00 00f| 0C 14 6E 4C 18 34 DC 98 30 68 B8 31 60 DD 70 63
000001CO 70 00 00 00 71 00 00 00 72 00 00 00 73 00 00 O0f CO A0 E1 Cé 81 41 C3 8D 03 83 86 1B 07 06 0D 37
000001D0 74 00 00 00 75 00 00 00 76 00 00 00 77 00 00 OO0[ OF OC 14 6E 1F 18 34 DC 3F 30 68 B8 7F 60 DO 70
000001E0 78 00 00 00 79 00 00 00 74 00 00 00 7B 00 00 OO0|| FF CO A0 E1 FF 81 41 C3 FE 03 83 86 FD 07 06 0D
O00001F0  ?C 00 00 00 7D 00 00 00 7E 00 00 00 7F 00 00 00J) FA OF 0C 1A F4 1F 18 34 E9 3F 30 68 D3 7F 60 DO
00000200 [0L 00 00 00 00 00 00 00] 82 00 00 00 52 00 00 00 |[01 00 00 00 00 00 00 00 02 OO0 00 00 04 00 00 0O
g S~ - -~ 00|85 00 00 00 86 00 00 00 87 00 00 00 | 09 00 00 00|12 00 00 00 24 00 00 00 49 00 00 00
| The 27 512-byte data ;qygg 0o oo oo 8 00 00 00 8B 00 00 00 | 92 00 00 00Y24 01 00 00 49 02 00 00 92 04 00 0O
64-bit header 64-bit header

Figure 2-8 Test data in sector#0 - #1 of file “0000000.BIN” by increment/LFSR pattern

Test data is split into 512-byte unit. For incremental, decremental, or LFSR pattern, each
512-byte data has the different 64-bit header which consists of 48-bit address (calculated by
<file name x file size> + offset in the file) and 16-bit zero value. 48-bit address is the unique
value for each 512-byte data. The unique header is not included when running all-0 or all-1
pattern

The data after 64-bit header is the test pattern, selected by user. The example data in file
“0000000.BIN" when writing data by incremental pattern is in the left window of Figure 2-8.
The right window of Figure 2-8 shows the example when test pattern is LFSR pattern. The
header (byte#0-byte#7) does not depend on test pattern (incremental, decremental, and
LFSR). After that, the test data of test pattern is filled.
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Overwritten |—

The last file in the disk is 0xO0009FF ~

+++ llrite File selected +++

q4:28 Input ‘y’ to set start file no. by the less

Current time created : 14-82-2018. i
=» n value than recommended for replacing

Pres=z *y' to change time created

Start file Ho. [ ; e
Press 'y’ to change start Tile No. =3 g/ JSet file range for overwriting
Input Start file Ho. (AxABRABAA — OxPAVPABA)> =) |AxAABA70L </

Input HUM of file (AxA0HBAR1 — BxBRA348Cy = |AxBEAA20H

Selected Pattern [B1Inc32 [11Dec3Z2 [21A11_A [31A SR=> 1

File zize = 33.554 [MB]1 . NUM of file = 512[Filel ., Total size = 17.179 [GEI]
2.369 [GB1
4.724 [GB1
7.862 [GB1
2.411 [GE] File list which is overwritten by this command
legg EEE} (File name and directory path)
16.451 [GB1

2321IMB-s1

Dirﬂﬂi/ﬂﬂﬂﬂ?ﬂa.ﬂlﬂ = DirAA2 - -ARAASFF.BIN
DirHHA2 ~HHAHYFF . BIN

Last file is in the device
Main menu ——— (not change because the last file in this

Elﬂ‘liﬂt]:tFEigk command is less than total file in the disk)

[2] : Read File
: Shutdown Command

Figure 2-9 Set new start file no.

Figure 2-9 shows the example of the overwritten case by setting Start file No. and NUM of
file to be less than the default value. The last file in the disk is 0xO0009FF, but the new
command writes 0x0000700.BIN — 0xO0008FF.BIN by using decremental pattern which is
different from Figure 2-6 (0x0000400.BIN — Ox00009FF.BIN are created by using
incremental pattern).

After finishing the operation, the data in 0x0000700.BIN — OxO0008FF.BIN is decremental
pattern. Because the last file in the new command (0xO0008FF.BIN) is less than the last file
in the device (0xO0009FF.BIN), the last file on the console is not updated. Otherwise, the last
file is updated by the last file in this write test.
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Figure 2-10 shows the example of error messages when the input is out of the
recommended range for each parameter. “Invalid input” message is displayed on the
console and then returns to main menu.

Error input

+++ lhrite File selected +++

Current time created - 14-82-2018, 14:14:28

Presz ‘v’ to change time created =>*n
Start file Ho. (BxAE06A0A> Out of range NUM of file
Press ‘u' to change start file Mo =k n

Ilnnut_ﬂuﬂ_QE_ﬁile (B:80080a1 —|EXEEE3183} => |BxFFFFFFF|

Invalid input;
| Error message |

——— Main menu

[A1 : Format Disk

+++ lhrite File selected +++

Current time created - 14-82-2018, 14:14:28

Pressz ‘u' to change time created =*n
Start file No. (BxBB0BAO0A)
Press ‘u' to change start file Mo. => n

Input MUM of file (AxA0080A1 - AxA8A318C> =1 AxHAAAAA1

SﬂJ.&nJ;E.d_Ea.t.tairn [A1Inc32 [11Dec32 [21A11_@ [31A11 1 [41LFSR=>[9]
rInualid input

Invalid pattern

——— Main menu —-—
[A]1 = Format Disk

[11 : Write File

[2]1 : Read File

[3]1 = Shutdown Command

Figure 2-10 Error message from the invalid input
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2.3 Read File

Select ‘2’ to send Read file command to exFAT-IP. The step to run Read File command is as
follows.

Normal

+++ Read File selected +++ />
Input Start file Ho. <8x8888888 — = Efﬁﬁﬁ?f%gz |Inputﬂon1user
Input MUM of file {Ax00000A1 - OxAEUOAGBA> => |BxBBBB48 D

Selected Pattern [B1Inc32 [11Dec32 ]Hll _@ [31al1ll_1 [41LFSR= }[55

File size = 33.554 [MEB]1 . HUM of file 1824[Filel . Total size 34.357 [GB1

3.382 [GRB1]
6.764 [GBI]

The last file in the device
I (File name and directory path)
38.445 [GB]
33.828 [GBI \ |Output performance |

Total = 34.35% [GB] . Time A 1815%Ims]1 . Transfer speed = 3349IMB- =1
ead file : DirBBB-A0PAAAA\BIN — DirAA8-BBBB3FF.BIN
ast file : Dir#A2 /HHHA?FF . BIN

o Mai L File list run in this command
(a1 :aﬂrm::unisk (File name and directory path)

[11 = Write File
[2]1 : Read File
[3]1 = Shutdown Command

Figure 2-11 Read File menu when verification is successful

1) Input Start file No — Input the 1%t file name to read. The input is decimal unit when input
only digit number. User can add “Ox” to be prefix for hexadecimal input. The maximum
value is equal to <total file in the disk — 1>.

2) Input NUM of file — Input total files to transfer in this command. The input is decimal unit
when input only digit number. User can add “0x” to be prefix for hexadecimal input. The
maximum value is equal to <total file in the disk — Start file No. input>.

3) Input test pattern — Select pattern to verify data in the file. Test pattern must be matched
with the test pattern using in Write File menu. Five patterns can be set, i.e. 32-bit
incremental, 32-bit decremental, all-0, all-1, and 32-bit LFSR counter.

When “Start file No.”, “NUM of file”, and “Select pattern” are valid, total data size (calculated
by file size x NUM of file) are displayed on the console and Read file command is run.

During reading file, 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 displayed on
the console as the test result.

When input is out-of-range, “Invalid input” is displayed with operation cancelled.

Similar to write file menu, the console shows the 15t and the last file of the latest command.

Finally, the last available file in the disk is displayed. This value is not updated by Read
menu and always equal to the upper range of Start File No. input.
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Figure 2-12 shows the example of error message when data verification is failed. “Verify fail”
is displayed with the first error file name, the error address of a file, the expected data, and
the read data. User can press any key(s) to cancel read operation or wait until the read

process is completed.

After the user waits until read command completing, the output performance is displayed as
a test result. The user can continue to run the system test if the error is caused from wrong
test pattern input. Otherwise, the command may not complete in a good sequence. It is

recommended to reset the system to start the new test operation.

Verification error without cancellation

+++ Read File selected +++

Input Start file No. (Bx00PABOB - BxBABBIFF) =>
Input NUM of file (BxPPARBA1 - BxPABBAGBAY =) |@
Selected Pattern [B1Inc32 [11Dec32 [2]A11_@ [3]

File size = 33.554 [MB] , NUM of file = 1536[Filel , size = 51.539 [GB]

3.382 [GB]
6.765 [GB] Wrong pattem
(In the example, file “0000000.BIN”-“00003FF.BIN” is written

by LFSR, but file “0000400.BIN” is written by increment)

33.828 [GB]

I Message when verification is failed )—

00AA400.BIN
Ax00_0A000e06a

erify fail
st Error at File name
yte Address

xpect Data Ax100AARA2_ABARRAA1_ARARRARAE_A4A0000A
ead Data AxAPARARA3 _ARARARR2 _hARAARAA_04000000
Press any Key to cancel operation
37.211 [GB]
40.594 [GB]
43.976 [GB]
47.359 [GB]
50.742 [GB]

| Output perfformance
El_)tal = 51.539 [GB] , Time = 15235[ms] ., Transfer speed = 3349[MB/s]
ead file ! Dir = Div
Last file Dn'BGZ/BBBB?FF BIN
~—— Main menu -
(8] : Format Disk Verification error with cancellation

+++ Read File selected +++

Input Start file No. (BxDBPBBAB - BxPARBIFF) => BxDBAAROO

Input NUM of file (Ax000ABA1 - AxPRABABD) => BxPBPB6OA
Selected Pattern [@1Inc32 [11Dec32 [2]A11_O [31A11_1 [41LFSR=> 4

3.381 [GB]
6.764 [GB]

30.445 [GB]
33.827 [GB]

erify fail
st Error at File name
yte Address

APAA408.BIN

BxB0_0N0ARnene

xpect Data Ax10AARAR2_A8AANAA1_ARRARAAR_A40RRAAR

ead Data PxANBARAA3_APAANAA2 _ARPAPAAR_A4000000

ress any key to cancel operation
[GB] =

User presses any keys
to cancel the operation

peration is cancelled

lease reset system before start new test
. Message when the

"“ Main menu --- operationis cancelled

EB] : Fnl:mat“lEI‘isk !

41 - mn

Figure 2-12 Data verification is failed
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2.4 Shutdown Command

Select ‘3’ to send Shutdown command to NVMe device.

Shutdown device

+++ Shutdown Command selected +++ |Conﬁ”na“0n'nassage| ”
re you _sure you want to shutdown the device now ¢

Press "y’ to confirm : Input ‘Y’ to confirm to shutdown
Shutdqu command is cumplete|
The device has turned off... [ 3stmassage before NVMe IP

and SSD are inactive status

Figure 2-13 Shutdown Command with confirmation

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

After finishing the operation, the console cannot receive user input. User needs to power
off/on test system to start the new test operation.
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3 Revision History

Revision Date Description
1.0 16-Jan-19 Initial version release
1.1 22-Mar-19 Add file size and total file information
1.2 16-May-19 Correct directory name and update overwritten feature
1.3 20-Feb-20 Support VCU118 board
1.4 20-Apr-20 Remove power adapter cable from AB18
2.0 23-Jul-20 Remove FPGA setup from the document
2.1 14-Mar-22 Correct Figure index
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