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raNVMe-IP with multiple-user Demo Instruction

1 Overview

This document describes the instruction to run raNVMe-IP with multiple-user demo on FPGA
development board for accessing one NVMe SSD. Up to 4 users are supported in the reference
design. There are six commands in the main menu, controlled via FPGA console, as shown in

Figure 1-1.

To setup FPGA test environment, user can follow the instruction in “dg_nvmeip_fpgasetup”
document which is the setup document for the standard NVMe-IP.

After finishing the board setup, the main menu is displayed and the user inputs to the console for

selecting test operation.

Revl.1 29-Jun-23

Waiting PCle Linkup
Waiting IP initialization

| IP Information |——
+++ paNUMeIP with Multiple User{[IPUer

PCle Gen3 x4 Device Detect

a1 :
[11 :
[21 :
[31 :
[41 :
[51 :

a

in menu ———
Identify Command
Write Command
Read Command
SMART Command
Flush Command
Shutdown Command

Main menu

Figure 1-1 Main menu of raNVMe-IP with multiple user demo
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2 Test Menu

2.1 Identify Command

Select ‘0’ to send Identify command to NVMe SSD.

+++ Identify Command selected +++

[6-31 => @if Select the first user

Enter number of user [1-4]1 =)

Select the 1st user

¢ : User input

Enter number of user
to send command

¢ : User output

< Userl@] Identlfy
odel Number
SD Capacity =

Information >>
INTEL SSDPED1D288GA
280I[GB1

Model name and SSD Capacity
(Output from the 1*t user, user#0)

K< Userll] Identlfy
Model Number
§SD Capacity =

Information >>
INTEL SSDPED1D286GA
280[GB1

Model name and SSD Capacity
(Output from the 2" user, user#1)

< Userl2] Ident1fy
odel Number
SD Capacity =

Information >>
INTEL SSDPED1D286GA
280LGB1

Model name and SSD Capacity
(Output from the 3" user, user#2)

|

K< Userl[3] Identify
Model Number s
§SD Capacity =

Information >>
INTEL SSDPED1D286GA
2801LGB1

Model name and SSD Capacity
(Output from the 4™ user, user#3)

——— Main menu ——-

[A] : Identify Command
[1] : WUrite Command
[[2]1 = Read Command
[3]1 = SMART Command
[[41 : Flush Command

: Shutdown Command

51

Figure 2-1 Test result when running ldentify command

There are two inputs for running ldentify command, described as follows.
1) Number of users: Enter number of users to send command. Valid from 1 to 4 users.

2) The first user: Select the first user to operate the command. Valid from 0 to 3.

If all inputs are valid, the operation is started. Identify command of the first user is sent to the
SSD and the SSD information output from Identify command is displayed on the console, i.e.,
SSD model number and SSD capacity.
1) SSD model number: This value is decoded from Identify controller data.
2) SSD capacity: This value is signal output from raNVMe-IP.

If the current user is not the last user, repeat to send Identify command for the next user and
display the result on the console.

Note: All users access the same NVMe SSD, so the information that is returned to all users

are similar.
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If the user input is out-of-range, error message is displayed on the console, as shown in
Figure 2-2.

dg_ranvmemult_instruction

+++ Jdentify Command selected +++

Enter number of user [[1-41 => |E|\
Invalid number -
| Invalid number of user |

+++ [dentify Command selected +++

Enter number of user [1-4]1 => 4
Select the 1st user [B-31 =>

Invalid user . .
Invalid the first user

Figure 2-2 Error message from the invalid user

When the SSD operates in LBA unit which is not equal to 512 bytes, the error message is
shown in the console and the system stays inactive status, as shown in Figure 2-3. User

needs to reset the system to restart the demo.

+++ Jdentify Command selected +++

Enter number of user [1-4]1 => 1
Select the 1st user [B-3]1 => 09

|
rror Detect Error message when LBA unit

rrorType = Bx0PA100AA detected does not support

rrorTypel16]1: LBA does not support

Cle Status = Bx@B4D
estPin = BIxAANABA1F

Figure 2-3 Error when LBA unit does not support
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2.2 Write Command

Select ‘1’ to send Write command to NVMe SSD.

Multiple users | single user ¢ : User input
+++ \rite Command selected +++ 25 ++ Urite Command selected +++ ¢ : User output
T 1)
nter number of user [1-41 =)|[4]7 Inputtestparmneter] nter nunber of user [1-41 =>[1]~
elect the 1st user [B-3]1 =>|0 i) elect the 1st user [B-3]1 =) o
lease input [Start Address] andvihengthl in unit of 8 (3 __Please input [Start Address] anaJlLength] in unit of 8 3) _—
nter Start Address (512 Byte) Bx@ - Bx209A97A8 => 4 fEnter Start Address <512 Byte) : 8x8 - Bx2089A97A8 =>(0) (4}
nter Length (512 Byte) : Bx8 - Bx209A97BO => ~Enter Length (512 Byte) Bx8 - Bx209A97B0 => |[Ax40BANAN
elected Pattern [B]lnc32 [11Dec32 [21A11 _@ [31A11_1 [4]LFSR =>4 & Belected Pattern [B]ln032 [11Dec32 [21n11 @ [31A11_1 [4]LFSR ~
5
h?ar E gtgaaaaggarss : aea Ehaaaa I ~ Btart transfer szggzggsstatus e
] X x@100
(1] | Bx@1000808 | Ba1aapBn | S oo andlendh Total User[@]
[2] | Bx92000000 | Bx@1@@@@@@ | Of Sach user 2.262 [GB] 2.262 [GB]
[3]1 | BxB3000AAA | 9x01000000 | 4.518 [GB]1 4.518 [GB]
Progressstatus}— 6.776 [GB1 6.776 [GB]
Btart transfer | ]
1 1
Total User[@] User(1] User(2] User(3] ! !
2: 327 [GB] 581.795 [MB] 581.791 [MB] 581.783 [MB] 581.783 [MB] 31.615 [GB]1 31.615 [GB]
4.665 [GB] 1.166 [GB] 1.166 [GB] 1.166 [GB] 1.166 [GB] 33.874 [GB]1 33.874 [GB]
6.996 [GB] 1.749 [GB] 1.749 [GB] 1.749 [GB]1 1.749 [GB] 34.359 [GB]1 34.359 [GB]
1 1 1 1 |
! ! ! ! | fotal = 34.359 [GB] , Time = 15249 [ms]
: : : : : [ransfer speed = 2253 [MB/s1, 550K [IOPS]
30.195 [GB1 7.548 [GB] ?7.548 [GB1 7.548 [GB] ?7.548 [GB] |-~ ﬂaln menu ——— | Output performance
32.526 [GB] 8.131 [GB] 8.131 [GB] 8.131 [GB] 8.131 [GB] (@] : Identify Command
34.359 [GB1 8.589 [GB] 8.589 [GB] 8.589 [GB] 8.589 [GB] (11 : Urite Command
~ ] [2]1 : Read Command
Total = 34.359 [GB] , Time = 14871 [ms] [3]1 : SMART Command
Transfer speed = 2310 [MB/s], 564K [I0PS] | Output performance [4] : Flush Command
’ [5]1 : Shutdown Command
--— Main menu -—-
[@] : Identify Command
[1] : Write Command
[2] : Read Command

: SMART Command
¢ Flush Command
: Shutdown Command

Figure 2-4 Test result when running Write command

There are five input parameters for running Write command, described as follows.

1) Number of users: Enter the number of users to write data. Valid from 1 to 4 users.

2) The first user: Select the first user to operate the command. Valid from O to 3.

3) Start Address: Input start address to write SSD as 512-byte unit. The input is decimal unit
when user enters only digit number. User can add “0Ox” to be prefix for hexadecimal unit.
This input must be aligned to 8 for 4-Kbyte alignment.

4) Transfer Length: Input total transfer size as 512-byte unit. The input is decimal unit when
user enters only digit number. User can add “0x” to be prefix for hexadecimal unit. This
input must be aligned to 8 for 4-Kbyte alignment.

5) Test pattern: Select test data pattern for writing to SSD. There are five patterns, i.e., 32-bit
incremental, 32-bit decremental, all 0, all 1, and 32-bit LFSR counter.

When all inputs are valid, the operation begins. During writing data, the current amount of

transferred data of each user and the sum of transfer data size of all users are displayed on

the console every second. Finally, total size, total time usage, and test speed are displayed
on the console as a test result.

Note: If Number of users more than 1, the firmware will calculate start address and length for
each user. The result of the calculation is displayed on console.
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4TS t data of 32-bit increment pattern: > < Test data of 32-bit LFSR pattern=—————
4—-64-bit header of each 4Kbyte—» «4—-64-bit header of each 4Kbyte—p
48-bit address Test data 84-bit header Test cata
(512 byte unit) 0x0000 (32-bit increment) (Same value for every pattern) (32-hit LFSR)

Of fset 0 1 2f 3 4 5 6f 7 8 9 #T B C'D E F 01 2 3+ 4 5 6 7 8 9 d’ B CTD
0000000000 [00 00 00 00 00 o0oJfoo oo] [02 0o oo oofjo3 oo oo ool |{oo oo 00 o0 oo 00 00 o00f |01 00 00 00fj02 00 00 00
0000000010 04 00 00 00 05 00 00 00 06 00 00 00 07 00 00 00| 04 00 OO 00 09 00 00 00 12 00 00 00 24 00 00 00
0000000020 08 00 00 00 09 00 00 00 OA 00 00 00 OB 00 00 00| 49 00 00 00 92 00 00 00 24 01 00 00 49 02 00 00
0000000030 0C 00 00 00 0D 00 00 00 OE 00 00 00 OF 00 00 00|| 92 04 00 00 24 09 00 00 49 12 00 00 92 24 00 00
0000000040 10 00 00 00 11 00 00 00 12 00 00 00 13 00 00 00| 24 49 00 00 49 92 00 00 92 24 01 00 24 49 02 00
0000000050 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
0000000060 18 00 00 00 19 00 00 00 1A 00 00 00 1B 00 00 00| 93 24 49 00 27 49 92 00 4F 92 24 01 9E 24 49 02
0000000070 1C 00 00 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
0000000080 20 00 00 00 21 00 00 00 22 00 00 00 23 00 00 00| CF 93 24 49 9E 27 49 92 3D 4F 92 24 74 9E 24 49
0000000090 24 00 00 00 25 00 00 00 26 00 00 00 27 00 00 00| FS 3C 49 92 EB 79 92 24 D7 F3 24 49 AE E7 49 92
0000000040 28 00 00 00 29 00 00 00 24 00 00 00 2B 00 00 00| SD CF 93 24 BA 9E 27 49 75 3D 4F 92 EB 74 9E 24

| 0x0000 — 0xOFFF : The 1% 4Kbyte data |

0000000FCO FO 03 00 00 F1 03 00 00 F2 03 00 00 F3 03 00 00 76 15 F4 90 EC 24 E8 21 D8 55 DO 43 Bl AB AD 87
0000000FDO F4 03 00 00 FS 03 00 00 Fe 03 00 00 F7 03 00 00 62 57 41 OF C4 AE 82 1E 89 5D 05 3D 12 BB 04 74
0000000FEO F8 03 00 00 F9 03 00 00 FA 03 00 00 FB 03 00 00 24 76 15 F4 48 EC 2A E8 91 D8 55 DO 23 Bl AB AD
0000000FF0 FC 03 00 00 FD 03 00 00 FE 03 00 00 FF 03 00 00 47 62 57 41 8F C4 AE 82 1F 89 5D 05 3F 12 BB 0A
DDDDODIOUU'OS 00 00 00 00 00 0O UU| 02 04 00 00 03 04 00 0O 08 00 00 00 0O OO OO OO 11 0O 00 OO 22 0O 00 OO
0000001010 04 04 00 OO(OS 04 00 OO O6 04 OO0 OO0 07 04 OO0 0O 44 00 00 OO 89 00 OO0 OO 12 01 00 0O 24 02 00 0O
0000001020 08 04 00 00OYO9 04 00 OO0 OA 04 00 0O OB 04 00 0O 49 04 00 00 92 08B 00 00 24 11 00 0O 49 22 00 00

64-bit header

0x1000 — 0x1FFF : The 2™ 4Kbyte data |

Figure 2-5 Example Test data of the 15t and 2" 4Kbyte data by using incremental/LFSR pattern

Test data in SSD is split into 4096-byte (4K) unit. For incremental, decremental, and LFSR
pattern, each 4K-byte data has a unique 64-bit header consisting of 48-bit address in
512-byte unit and 16-bit zero value. The header is the same value for every test pattern. The
data after 64-bit header is the test pattern which is selected by user.

The left window of Figure 2-5 shows the example when using 32-bit incremental pattern

while the right window shows the example when using 32-bit LFSR pattern. The unique
header is not included when running all-0 or all-1 pattern.
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Figure 2-6 shows the example error message when the input from the user is invalid. For
example, the input is out-of-range or not aligned to 8 for some parameters. “Invalid input” is
displayed as the error message and the operation is cancelled. After that, it returns to the
main menu.

! Error input !

+++ Yprite Command selected

+++
Enter number of user [1-4] =>[:]’/I LI TR
Invalid number

+++ YWprite Command selected +++

Enter number of user [1-4]1 =) 4 e
Select the ist user [B-31 =) Invalid input
Invalid user

+++ prite Command selected +++

> 4
> 8

Enter number of user [1-4]
Select the 1st user [0-31]

| Out of range |

Please input [Start Address] and [Lengthl 1n_uni£_n£_P
Enter Start Address (512 Byte) : BxB - Bx209A97A8| => | BxFFFFFFFF
Invalid input

+++ Wprite Command selected +++

Enter number of user [1-4]1 =) 4

Select the 1st user [B-3]1 => 0

Eleasesinputnggtart ggggeis] gnd [Lengtgl i: gggg9g£88 "

nter Start ress yte : BxB - Bx =) ¥

Enter Lenath (512 Bute) : Bx8 - Bx209A97B@ => [7]Address or length
Invalid input alignment error

+++ Uprite Command selected +++

Enter number of user [1-4]1 => 4

Select the 1st user [B-3]1 => 0

Please input [Start Address] and [Lengthl] in unit of 8

Enter Start Address (512 Byte) : BxB - Bx209A97A8 => @

Enter Length (512 Byte) : Bx8 — Bx209A97BA =)> Ax4800000

Selected Pattern [B1Inc32 [11Dec32 [2]1A11_0 [31Al1ll_1 [41LFSR =>
Invalid input

| Invalid input |

Figure 2-6 Error message from the invalid input
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2.3 Read Command

Select ‘2’ to send Read command to NVMe SSD.
Multiple users Single user + : Userinput

+++ Read Command selected +++ +++ Read Command selected +++ ¢ - User output
/ﬁ Input test parameter |
nter number of user [1-4] =} . nter number of user [1-41 =>[1)
elect the 1st user [8-31 =>[@) - elect the 1st user [0-31 =)0
s — . . .
lease input [Start Address] and [Length] in unit of 8 /3) lease input [Start Address] and [Length] in unit of 8
nter Start Address (512 Byte) AxB - Bx209A97A8 => (4 |Enter Start Address (512 Byte> Bxﬂ - Bx209A9708 => [Z]
nter Length <512 Byte) : @x8 - Bx2@9097BO => amaaaaal nter Length (512 Byte 0x8 - Bx289097B8 =>|0
elected Pattern [n]lncaa [11Dec32 [2]n11 @ [31a11_1 [4] @] elected Pattern [B]Inc32 [11Dec32 [2]911 8 [31A11_1 [4ILFSR =
(5) Progress status
hser | Start Adderss | Length — ktart transfer | Frogre
[0] | 0x@0@00000 | axmlaaaaa
[1] | 9xA1PAAPAA | @x@10Ae@e@ | Start address andlength Total User(@]
[2] | AxP20AAR0A | @xA1PARAAA of each user 2.749 [GB1 2.749 [GB]
[3] | BxA30AERA | @x@1PAEAAE I g.ggg {gﬂ g.gg Egg}
Start transfer @'— ’ i i
1 1
Total User(@] Userli] User[2] Userl3] !
2.279  [GB] 570.877 [MB] 569.942 [MB] 569.942 [MB] 569.942 [MB] 30.25@ IGB]1 38.258 [GB]
4.56@ [GB] 1.140 [GB] 1.14@ [GB] 1.14@ [GB] 1.14@ [GB] 33.008 [GB] 33.80@ [GB]
6.838 [GB1 1.799 [GB] 1.7@9 [GB] 1.709 [GB1 1.789 [GB] 34.359 [GB]1 34.359 [GB]

' I I I H Total = 34.359 [GB] , Time = 12522 [ms]

1 | 1 [ | Transfer speed = 2743 [MBrsl, 669K L[IOPS]

] I I I ] [
30.934 [GB] 7.733 [GB] 7.733 [GB] 7.733 [GB] 7?.733 [GB] | |—- Main menu —- | Qutput performance
33.412 [GB] 8.353 [GB] 8.352 [GB] 8.352 [GB] 8.352 [GB] ||(@] : Identify Command
34.359 [GB] 8.589 [GB] 8.589 [GB] 8.589 [GB] 8.589 [GB] ||r1] : Write Command

[2] : Read Command
Total = 34.359 [GB] , Time = 14463 Ims] r‘—‘ [3]1 : SMART C d
Transfer speed = 2375 [MBsl, 579K [I0PS] ‘l’l‘ltput performance [41 : Flush Command
[5] : Shutdown Command

== Ham menu ——-

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

[3] : SMART Command
[4] : Flush Command
[51 : Shutdown Command

Figure 2-7 Test result when running Read command

There are five inputs parameters for running Read command, described as follows.

1) Number of users: Enter the number of users to write data. Valid from 1 to 4 users.

2) The first user: Select the first user to operate the command. Valid from O to 3.

3) Start Address: Input start address to read SSD as 512-byte unit. The input is decimal unit
when user enters only digit number. User can add “Ox” to be prefix for hexadecimal unit,
this input must be aligned to 8 for 4-Kbyte alignment.

4) Transfer Length: Input total transfer size as 512-byte unit. The input is decimal unit when
user enters only digit number. User can add “Ox” to be prefix for hexadecimal unit. This
input must be aligned to 8 for 4-Kbyte alignment.

5) Test pattern: Select test data pattern for verifying to SSD. There are five patterns, i.e.,
32-bitincremental, 32-bit decremental, all 0, all 1, and 32-bit LFSR counter.

Similar to Write command operation, the progress of the test such as the amount of

transferred data is displayed on the console every second. Finally, total size, total time

usage, and test speed are displayed on the console as a test result.

Note: If Number of users more than 1, the firmware will calculate start address and length for
each user. The result of the calculation is displayed on console.
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Figure 2-8 shows the error message when data verification is failed. “Verify fail” is displayed
with the information of the 1%t failure data of each user, i.e., the error byte address, the

expected value, and the read value.

User can press any key(s) to cancel read operation. Otherwise, the operation is still run until
finishing Read command. After that, the output performance is displayed on the console.

After cancelling the operation, the read command still runs as the background process and
may not finish in a good sequence. It is recommended to restart system before starting a

new test

‘ Verification error without cancellation ‘

+++ Read Command selected +++

nter number of user [1-4]
elect the 1st user [B-3]

>4
> 8

lease input [Start Address] and [Lengthl in unit of 8

nter Start Address (512 Byte) : Bxl - Bx209097A8 => @
nter Length (512 Byte - Bx209A97B0 => Ax4000000
elected Pattern [B]In532 [11Dec32 [2]011 @ [3]A11_1 [4]LFSR =

1 | LB | e

D88 D8l [Wrong pattern |
[1] | BxP10PABO0 | BxB10BE0AG Wrong pattern
(2] | Bx02000998 | Bx@10BARG
[3] | Bx83090608 | ©xP100E0HE

tart transfer
Message when data verification is failed I_

erify fail in user @

st Error at Byte Addr = BxBBAABAGEA
xpect Data = BxFFFFFFFC_FFFFFFFD_AA0AA0AA_AR0RAAGA
ead Data = BxPPOPNNA3_0APANRRE2 _APPO00A0_BRannnna

erify fail in user 1
st Error at Byte Addr
xpect Data

ead Data

#xPARPNA020PPANERA
@x?FFFFFFC_?7FFFFFFD_A00N0NA0A_A1000000
0x80000003_8000PAA2_NPNNNRAA_01000000

erify fail in user 2
st Eprror at Byte Adde
xpect Data

ead Data

0xB0ARRRA4000ANPAA
@xFFFFFFFC_FFFFFFFD_000A0000_02000000
Ax00AARAA3_PAPARAA2 _NNNNNRAA_A2000000

erify fail in user 3

st Error at Byte Addr = BxPAOAVDAOLBRAOABAA

! Verification error with cancellation

+++ Read Command selected +++

nter number of user [1-4]
elect the 1st user [B-3]

UL}
VN

4

0]

lease input [Start Hddress] and [Length] in unit of

nter Start Address (512 @x0 - 0x289ﬂ9?ﬁ8 =0

nter Length (512 Byte) i @x8 - Bx2@9A97BO => Bx4000!
elected Pattern [B]Inc32 [11Dec32 [21A11 @ [3]A11_1 [4]ILFSR =

To) | Gxdbaoosa - | Guplonaaan
a1 | Bx | Bx0100008 1
[1] | PxB1000PA0 | BxB100BGAA Wrong pattern |
[2] | Px62000980 | BxB100BGAA
[3]1 | Px83000980 | BxB100B0PA

tart transfer

erify fail in user @

st Error at Byte Addr = BxPBBROOAO
xpect Data = BxFFFFFFFC_FFFFFFFD_0A000A0AA_0R0NAAGEA
ead Data = Bx0P0PBAA3_ABPRNEA2 _PNARRBND_BPBPARBR

erify fail in user 1

st Error at Byte Addr = Bx00AABAG200000000
xpect Data = Bx?FFFFFFC_?FFFFFFD_00000000_01000000
ead Data = Bx80PPAOA3_8ARARAG2 _0NANANAAG_01000000

erify fail in user 2

st Error at Byte Addr = Bx0PBBBAA100BARARA
xpect Data = BxFFFFFFFC_FFFFFFFD_RAA0AAAAA_A20NAAAA
ead Data = Bx0PAPAEN3_ANARRAA2_ARRNNNAN_02000000

erify fail in user 3

st Error at Byte Addr = BxBPB0ROR6BARAAANA

xpect Data . @x?FFFFFFC_7FFFFFFD_00000000_A3000000 xpect Data Bx?FFFFFFC_7FFFFFFD_AA000AA0_030ANAAGA
ead Data = Bx800ANNA3_8ANRRAG2_APPON0A0_A3000000 ead Data = Bx8P0PPOA3_8ANANAN2_NANANNAN_A3000000
Press any key to cancel operation Press any key to cancel operation
al ser[@] ser Use Userl[3] Total User(B] Userl1] User(2] User(3]
2. 286 [GB] 571. 748 [MB] 571. 617 [HB] 571.613 [HB] 571.613 [MB] 2.287 [GB] 571.928 [MB] 571.797 [MB] 571.797 [MB] 571.797 [MB]
4.566 [GB] 1.141 [GB] 1.141 [GB] 1.141 [GB] 1.141 [GB] 4.566 [GBl 1.141 [GB] 1.141 [GB] 1.141 [GRB] 1.141 [GB]
: : : : ~ User enters some keys
: : : : : Operation is cancelled . to cancel the operation
33.337 [GB] 8.334 [GB] 8.334 [GB] 8.334 [GB]l 8.334 [GB] | [Please reset system bhefore starting new test
34.359 [GB] 8.589 [GB] 8.589 [GB] 8.589 [GB1 8.589 [GBY || Message when operation is cancelled |
Total = 34.359 [GB] , Time = 14496 [ms] Progress status 181 = ldentity Gomsamd
Transfer speed = 2378 [MB/s1, 578K [IOPS] i%] - R:;;eCu:::::
-~ Main nenu ——- | Output performance | {3} : §§"“L gunnang
[8] : Identify Command ¢ flush Lomman
[11 . Upite Cgmmand [5]1 : Shutdown Command
[2] : Read Command
[3]1 : SMART Command
[4]1 : Flush Command
[5]1 : Shutdown Command
Figure 2-8 Data verification is failed
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2.4 SMART Command

Select ‘3’ to send SMART command to NVMe SSD.

+++ SMART Command selected +++ Enter number of user ¢ : User input
to send command + : User output

Enter number of user [1-4]1 =>
Select the 1st user [B-31] =>Em44{Semctthefkstuser ‘

K{ User[B] SMART Log Information >>

K< Health Status >>
|Remaining Life : 1882z

K<{ SMART Log Information >>

ercentage Used H ' V4

emperature : 31 Degree Celsius

otal Data Read : 69863 GB

otal Data Read (Raw data) : BIxPBRPRPBN_BPBRPBRB_BRPANBBA_B8202C32
otal Data Written : 84858 GB

otal Data Written (Raw datad : BxB000BBBA_HKRRRARRGN_0ABHNANNA_A? EACFA4
ower On Cycles : 1398 Times

ower On Hours : 128 Hours

nsafe Shutdowns : 539 Times

MART Command Complete Data output decoded from SMART command

Output from 1% user
(Outp

F—— Main menu ——

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

Figure 2-9 Test result when running SMART command

There are two inputs for running SMART command, described as follows.
1) Number of users: Enter number of users to send command. Valid from 1 to 4 users.
2) The first user: Select the first user to operate the command. Valid from 0 to 3.

If all inputs are valid, the operation is started. SMART command of the first user is sent to the
SSD. After the operation is done, SMART/Health Information (output from SMART
command) is displayed as shown in Figure 2-9. The console shows Health status and
SMART log information. Health status shows the remaining life of the SSD in percent unit
which is calculated from Percentage Used in the SMART log information.

The SMART log information shows seven parameters as follow.

1) Percentage used: Display SSD usage in percent unit.

2) Temperature in °C unit.

3) Total Data Read decoded as GB/TB unit. Also, raw data without decoding is displayed as
128-bit hexadecimal unit. The unit size of raw data is 512,000 bytes.

4) Total Data Written decoded as GB/TB unit. Also, raw data without decoding is displayed
as 128-bit hexadecimal unit. The unit size of raw data is 512,000 bytes.

5) Power On Cycles: Display the number of power cycles.

6) Power On Hours: Display the period of time in hours to show how long the SSD has been
powered on.

7) Unsafe Shutdowns: Display the number of unsafe shutdowns of SSD

If the current user is not the last user, repeat to send SMART command for the next user and
display the result on the console.
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2.5 Flush Command

Select ‘4’ to send Flush command to NVMe SSD.

¢ : User input
| ¢ - User output
+++ Flush Command selected +++ Enter number of user

to send command
Enter number of user [1-4]1 =) . -
Select the 1st user [B-31 =) [Bl— Selectthe first user

User[@] : Flush Command Complete |:Message after finishing the 1°'user operation |

User[1] : Flush Command Complete |:Message after finishing the 2™ user operation |

User[2] : Flush Command Complete | :Message after finishing the 3" user operation |

User[3]1 : Flush Command Complete | :Message after finishing the 4™ user operation |

—== Main menu ——-—

[@]1 : Identify Command
[1] : Write Command
[2] : Read Command
[3]1 = SMART Command
[4] : Flush Command

: Shutdown Command

5]

Figure 2-10 Test result when running Flush command

There are two inputs for running Flush command, described as follows.
1) Number of users: Enter number of users to send command. Valid from 1 to 4 users.
2) The first user: Select the first user to operate the command. Valid from 0 to 3.

If all inputs are valid, the operation is started. After finishing Flush operation, the massage
“Flush Command Complete” is displayed. If the current user is not the last user, repeat to
send Flush command for the next user. The complete message is displayed on the console
after the operation of each user is done.
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2.6 Shutdown Command

Select ‘5’ to send Shutdown command to NVMe SSD.

¢ : User input
¢ - User output

Select user to
send command

—== Main menu ———
[A] : Identify Command
[1]1 = Write Command
[2] : Read Command
[31 : SMART Command
[4] : Flush Command

: Shutdown Command

51

!

(+++ Shutdown Command selected +++

| Confirmation massage

ﬁ_e_lu_:_u;er [#-31 => [@]
re you sure you want to shutdown the device now ?

Press "y’ to confirm : |y|

Shutdown command is complete
The device has turned off...

|

| Press ‘y’ to confirm |

Last message before raNVMe-IP

and SSD change to inactive status

Figure 2-11 Test result when running Shutdown command

The shutdown command can run once in a system.

e User selects the user for sending the command which is valid from 0 to 3. If the input is
valid, the confirmation message is displayed on the console.
e User enters ‘y’ or Y’ to continue the operation or 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 anymore. User needs to power
off/on test system to start new test operation.
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3 Revision History

Revision Date Description
1.1 31-May-22 Update SMART log information
1.0 12-Jan-21 Initial version release
29-Jun-23
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