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2-Ch RAIDO (muNVMe-IP) Demo Instruction

Rev1l.0 28-Jun-23

1 Overview

This document describes the instruction to run 2-ch RAIDO by muNVMe-IP demo on FPGA
development board for two users accessing two NVMe SSD as RAIDO operation. The demo is
designed to run Identify, Write/Read, SMART, Flush, and Shutdown command. User controls test
operation via FPGA console.

After user finishes FPGA board setup following “dg_nvmeip_raidOx2_fpgasetup” document, main
menu is displayed and the user sets the input to the console for selecting test operation.

IP Name IP Information A
+++|muNUHeIPlRRlDBx2 Test designl[IPUer =1.01] +++
Eaitlng € Linkup

aiting IP initialization PCle speed and

number of lanes

Ch[BIPCle Gen3 x4 Device Detect
Ch[11PCle Gen3 x4 Device Detect

-—— muNUMeIP RAIDBx2 menu ——-—

Eg} : adentigy gogmand 4
: WUrite/Rea omman i

{21 : SMART Command Main menu

[3] : Flush Command

(4] : Shutdown Command

Figure 1-1 2-ch RAIDO by muNVMe-IP main menu

On welcome screen, IP name and IP version number are displayed. The PCle speed and number
of PCle lanes of each channel are displayed in the next message. Finally, the test menu is
displayed on the console.
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2 Test Menu
2.1 Identify Command

Select ‘0’ to send Identify command to RAIDO via User#0 I/F.

+++ Jdentify Command selected +++

Chl@1Model Number : INTEL SSDPE21D28GGA
Chil11Model Number : INTEL SSDPED1D28OGA
RAID Capacity= 56BLGB]

-—— muNUMeIP RAIDBx2 menu ——-—
[A] : Identify Command

[1] : Write/Read Command

[2] = SMART Command

[31 = Flush Command

[4] : Shutdown Command

Model name and RAIDO capacity

Figure 2-1 Test result when running ldentify command

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

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

2) RAID capacity : This value is calculated by multiplying device capacity in
channel#0 by 2. Therefore, it is recommended to connect two SSDs which have the same
size.

Note: If two SSDs are different model which has different capacity, please connect the
smallest capacity SSD to CH#0.

When unsupported LBA size SSD is detected, the error message is displayed on the
console as shown in Figure 2-2

Note: In RAIDO design, LBA size of SSD must be equal to 512-byte. Other size can be
supported by modifying RAIDO controller hardware.

Not supported LBA size is detected

arning - LBA Size Not Supportt
lease Check Devices

Figure 2-2 Error message when LBA does not support
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2.2 Write/Read Command
Select ‘1’ to send Write/Read command by using 1-2 users to RAIDO system.

2.2.1 Write command

¢ : User input

Two-user Write One-user Write ¢ : User output
I P

+++ Yrite/Read Command selected +++ ++ Write/Read Command selected +++

fffffffffffffffffff User#0 Input | —
Enter Test paraneter for Userid Ny — nter Test parameter for Usep

1]
Enter Command [B1Write [1]Read [21D1sah1e =>[8' (2) nter Command [@B1Write [1]Read [2]Disahle =0
Enter Start Address (512 Byte) : B - Bx41352F5F =) ﬁ (3) nter Start Address (512 Byte> B - Bx41352F5F => @
Enter Length (512 Byte) + 1 - Bx41352F60 => Bxﬂﬁﬂ%ﬂ@ nter Length (512 Byte - Bx41352F60 => Bx8000000
Belected Pattern [81[:1032 [11Dec32 [Z]ﬂll B [31n11.1 [4 ) Belected Pattern [B]lnc32 [11Dec32 [2]&11 A [31A11_1 [41LFSR=> 4

Enter Test parameter for Useriil Enter Test parameter for Userll

Enter Command [@)Write [1)Read [2]Disable =0 Enter Comnmand [@1Write [11Read [21Disable =>|2 |

Enter Start Address (512 Byte) B - Bx41352F5F => Bx10000080 Disable User#1
Enter Length (512 Byte) - Bx31352F60 =) Bx8000000 Userd

elected Pattern [@1Inc32 [11Dec32 [21911 _@ [3]A11_1 [4ILFSR=> @ ggg; Egg}

Useritd Useriti User#1 Input 12.773 [GB]

2.212 [GB] 2.212 [GB] | Current transfer size

4,434 [GB] 4.434 [GB] of active user
6.656 [GB] 6.656 [GB]

Current transfer size Egggg {ggg

| of active user 68615 [CB]
62.274 [GB] 62.274 [GB] Dsertd Wei 1
64.499 [GB] 64.498 [GB] Isell : pite result . )
66.714 [GB] 66.714 [GB] otal = 68.719 [GB] , Time = 16165[ms] , Transfer speed = 4251[MB/s]

Lee — Output performance

serfB® Urite result nuNUMeIP RAIDBx2 menu .
[otal = 68.719 [GB] , Time = 389@3[ns] , Transfer speed = 2223(MB/s1 |[[8] : Identify Command of active user

: [1] : Urite/Read Command
serfil Urite result [21 : SMART Command

[otal = 68.719 [GB] , Time = 38903[ns] , Transfer speed = 2223[MB/s] 131 : Flush Command
F-- nuNUMeIP RAID@X2 menu —-- Output performance 41 ¢ Shutdewn Conmand
[8] : Identify Command of active user

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

[3] : Flush Command

[4] : Shutdown Command

Figure 2-3 Write command by 1-2 users

Input four parameters per user as follows.

1) Command: Select command - Write, Read, or Disable (no operation).

2) Start Address: Start address to write RAIDO 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.

3) Transfer Length: 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.

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

When all inputs are valid, the operation begins. While the command is operating, current
amount of write data in the active user is displayed on the console every second to show that
system is still alive. Finally, total size, total time usage, and test speed of the active user are
displayed on the console as test result.

As shown in Figure 2-3, total performance when running one-user and two-user are equal
(2223+2223 MB/s and 4251 MB/s). The performance per user when running two-user test is
about a half of the one-user performance.

Note: The performance of each user depends on SSD characteristic.
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£—64-bit header of 512-byte data—>
48-bit LBA Address =0  0x0000 32-bit LFSR pattern 48-bit LBA Address = 1
Offset 0{23456%894AB§DEF o 142 3 4 5 6 7 8 9 a B CDEF
0000000000|[0 00 00 00 00 0of[oo 0o |[01 00 oo oof[oz 00 o0 00] [E1 00 00 00 00 00] 00 00 02 00 OO0 OO0 04 00 00 0O
0000000010| D4 00 00 00 03 00 00 OO 12 00 00 OO 24 00 00 00 09 00 00 00 12 00 OO OO0 24 00 OO0 00 49 00 00 OO0
0000000020| 49 00 00 00 92 00 00 00 24 01 00 00 49 02 00 00 92 00 00 00 24 01 00 OO0 49 02 00 00 92 04 00 OO
0000000030| 92 04 00 00 24 09 00 00 49 12 00 00 92 24 00 00 24 09 00 00 49 12 00 00 92 24 00 00 24 49 00 00
0000000040| 24 49 00 00 49 92 00 00 92 24 01 00 24 49 02 00 49 92 00 00 92 24 01 00 24 49 02 00 49 92 04 00
0000000050| 49 92 04 00 92 24 09 00 24 49 12 00 49 92 24 00 92 24 09 00 24 49 12 00 49 92 24 00 93 24 49 00

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

0000000120| A0 E18C6 74 41 ¢3 8D E9 83 86 1B D3 06 OD 37 A6 41 348D E9 83 86 1B D3 06 OD 37 A6 OC 1A 6E 4C
00000001B0| 0C 1A|6E 4C 18 34 DC 98 30 68 B8 31 60 DO 70 63 18 34|DC 98 30 68 B8 31 60 DO 70 3 CO A0 E1 C6
00000001C0| CO AO0|E1 C6 81 41 C3 8D 03 83 86 1B 07 06 0D 37 81 41|C3 8D 03 83 86 1B 07 06 OD 37 OF OC 1A 6E
00000001D0| OF OC|1A 6E IF 18 34 DC 3F 30 68 B8 7F 60 DO 70 1F 18[34 DC 3F 30 68 B8 7F 60 DO 70 FF CO A0 E1
00000001ED| FF CO|A0 E1 FF 81 41 ¢3 FE 03 83 86 FD 07 06 0D FF 61|41 ¢3 FE 03 63 66 FD 07 06 0D FA OF OC 1A
00000001F0| FA OF |0C 1A F4 IF 18 34 E9 3F 30 68 D3 7F 60 DO F4 1F |18 34 E9 3F 30 68 D3 7F 60 DO A7 FF CO A0
0000000200 [[{2 00 00 00 00 00 00 00 04 00 00 00 08 D0 00 oo | |(§3 00 00 00 00 00j 00 00 07 OO0 OO0 OO0 OF 00 00 OO
0000000210| 12 00 00 00 24 00 00 00 49 00 00 OO0 92 OO0 00 00 1F 00 00 00 3F 00 00 00 7F 00 00 00 FF 00 00 00

SSD#0 SSD#1
Fiqure 2-4 Example Test data of the 15t and 2" 512-byte of each SSD by using LFSR pattern

The stripe size in 2-ch RAIDO demo is 512-byte. For incremental, decremental, or LFSR
pattern, each 512-byte data has unique 64-bit header which consists of 48-bit address (in
512-byte unit) and 16-bit zero value. The data after 64-bit header is the test pattern which is
selected by user. The 15t stripe of RAIDO is mapped to the first 512-byte of SSD#0. The 2"
stripe, the 3 stripe, and the 4 stripe are mapped to the first 512-byte of SSD#1, the second
512-byte of SSD#0, and the second 512-byte of SSD#1, respectively. The unique header is
not included when running all-0 or all-1 pattern.

Figure 2-5 shows the example when the input is out of the recommended range for each
parameter. The console displays “Invalid input” and then the operation is cancelled.

Error input

Enter Test parameter for Useri® Invaﬁdconunand|
nter mmand [B1Write [1]1Read [2]1Disable =>|3
Invalid input

Enter Test parameter for Us
PR Sl oo A T T b i (21Disabl | Out of range address |
dress (512 Byte) 0209 A97AF | => | @xFFFFFFFF |

Invalid input

Enter Test parameter for UserilB
Enter Command [B1Write [1]Read [21Disable => @

Enter Start Address <512 Byte) 20 - | Out of range length |
512 Byte) 102 Bahaone] -5 xFFFFFFFFl
Invalid input

Enter Test parameter for Userid

Enter Command [B1Write [1]Read [21Disable => 0

Enter Start Address (512 Byte> : B - Bx209A97AF => 0 -

Enter Length <512 Byte) - Bx209A97B0 => Bx4@0@@ql Invalid pattern |
rn [B1Inc32 [11Dec32 [2]911 _® [31A11_1 [41LFSR=>|5

Invalid input
[

Figure 2-5 Error message from the invalid input
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2.2.2 Read Command
Two-user Read

¢ : User input
¢ : User output

One-user Read
R |

+++ Upite/Read Command selected +++
v Tost sarameter forlsaid ~ — — — — = 4 User#UInputF —
Enter Conmand [@lUrite [11Read [21Disahle =>[T (1) _(2) _
Enter Start Address (512 Byte) 0 - 0x4 ZFSF =181 (3)
Enter Length (512 Byte) : 1 - Bx41352F60 => BxSBB@E‘)B@
Selected Pattern [Gl[ncSZ [11Dec32 [2]ﬂ11 @ [31a11_1 [4 4)

Ente: Test parameter for Userdl

Enter Comnmand [B]Write [1)JRead [2]Disable => 1

nter Start Addvess (512 Byte) : @ - Bx41352F5F =) Bx1P000000
Enter Length (512 Byte) : 1 - Bx31352F68 => Bx800AANAA
elected Pattern [@1Inc32 [11Dec32 [2]A11_@ [3]Al1_1 [4]LFSR=> @

Userit@ Useril User#1 Input
2.725 [GBI] 2.725 [GB]
5.451 [GB] 5.451 [GB)
8.172 [GB] 8.171 [GB]
Current transfer size
| of active user
62.545 [GB] 62.545 [GB]
65.263 [GB] 65.262 [GB]
67.981 [GB] 67.980 [GB]

serltd Read result
[otal = 68.719 [GB] .
Iser#l Read result
[otal = 68.719 [GB] ,

== muNUMeIP RAIDBXx2 menu ---
[@] : Identify Command

[1] : Urite/Read Command

[2] : SMART Command

[3] : Flush Command

[4] : Shutdown Command

Time = 25271 [ms]
Time = 25271 [ms]

OQutput performance
of active user

++ Urite/Read Command selected +++

nter Test parameter for UseriB

nter Command [@1Write [1]Read [2]Disah1e =1

nter Start Address (512 Byte) H Bx41352F5F =8

nter Length (512 Byte) - Bx41352F60 =) Bx8000000
elected Pattern [B]ln532 [11Dec32 [2]!111 _@ [31a11_1 [41LFSR=> 4

nter Test parameter for Userlil
Enter Command [@lWrite [11Read [21Disable =) 2

Userfl® Disable User##1

5.476 [GB]
10.950@
16.427

Current transfer size
of active user

54.779
68.258
65.737

Usertd Read result

Total = 68.719 [GB] , Time = 12543[ns] , Transfer speed = 5478[MB/s]

» Transfer speed = 2719[MB/s]
» Transfer speed = 2719[MB/s] L3

Qutput performance

F=- muNUMeIP RAID@x2 menu ---
@] : of active user

Identify Command
[1] : Write/Read Command

[2] : SMART Command
1 : Flush Command

[4]1 : Shutdown Command

Figure 2-6 Read command by 1-2 users

Input four parameters per user as follows.
1)
2)

Command: Select command - Write, Read, or Disable (no operation).
Start Address: Start address to read RAIDO 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.

3)
enters only digit number. User can add
4)

Transfer Length: Total transfer size as 512-byte unit. The input is decimal unit when user

“Ox” to be prefix for hexadecimal unit.

Test pattern: Select test data pattern to verify data from RAIDO. Test pattern must be

matched with the pattern using in Write Command menu. There are five patterns, i.e.,

32-bhit incremental, 32-bit decremental,

all-0, all-1, and 32-bit LFSR counter.

Similar to Write command menu, test system reads data from RAIDO when all inputs are
valid. While running Read command, current amount of read data is displayed on the
console every second to show that system is still alive. Finally, total size, total time usage,
and test speed of the active user are displayed on the console as test result.

As shown in Figure 2-6, total performance when running one-user (5478 MB/s) is slightly
more than two-user (2719 + 2719 MB/s). The performance of each user is similar. However,
the performance result depends on SSD characteristic.

28-Jun-23
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Verification error without cancellation 1 ! Verification error with cancellation Li
+++ Wpite/Read Conmand selected +++ r++ Upite/Read Command selected +++
Enter Test parameter for UserH® Enter Test parameter for Useritd
Enter Command [@1Write [1]Read [2]D1sab1e =1 Enter Command [@1Write [1]Read [2]Disah1e =1
Enter Start Address (512 Byte) E - lx41352F5F =0 Enter Start Address (512 Byte) B - Bx41352F5F => @
Enter Length (512 Byte) - Bx413 @ => Bx80000AR Enter Length (512 Byte - Bx41352F60 =) @x8600000
Belected Pattern [B][nc32 [11Dec32 [2]911 8 [3]!’!11_1 [4]LFSR= El pelected Pattern [B]lnc32 [11Dec32 [2]011 @ [31A11_1 [4]ILFSR=> B
Enter Test parameter for Useriil W t ter Test parameter for Useriii
Enter Command [B1Write [1I]Read [2]D1sable =1 rong pa’ern ter Cumma.gd [@Wpite [11Read [21Disable => 1
Enter Start Address (512 Byte> B - 9x41352F5F =2 Bx10000000 / nter Start Address (512 Byte) 1 @ - Bx41352F5F =) Bx10000000
Enter Length (512 Byte) - Bx31352F60 => Bx800BGAR nter Length (512 Byte) 1 - Bx31352F60 =) Ax8AAAAAA

Belected Pattern [B][nc32 [11Dec32 [21011 0 [3]!’!11_1 [41LFSR=>{4 |

Figure 2-7 shows error message when data verification is failed. “User#x Verify fail” is
displayed with the information of the 1% failure data, 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.

When cancelling the operation, the Read command still runs as the background process
and may not finish in a good sequence. It is recommended to power-off/on FPGA board and
adapter board (if connected).

elected Pattern [@1Inc32 [11Dec32 [2]A11_@ [3]A11_1 [4]LFSR=> 4

Isertd Verify fail |

serfd Verify fail

Ist Error at Byte Addr = Bx00000000 [ Byte Addr = Bx@APARARA

Expect Data[255:1281 = @x@PAAAGA?_PAAPAGAG_PAPPAAES_0AAARAA4 | Message when 5'3 :28] * = g:aggmgm _AAAPARAG_ARAARARS _NRARARA4
Expect Datal127:0] = Bx0ARARAN3_BAAPARA2_PRAAARAR_AARAAAAR | verification is failed {99.9] = AxARARAAR3 PAARARA? ARARRARA VRRRARAA
ead Datal255:1281 = Bx@APA7FFFF_FFF8AA04_PAAIFFFF_FFFCAMB2 | in User#0 :1281 = BxBAB?FFFF_FFF8PAA4_BPA3FFFF_FFFCABB2
ead Datal127:81 = Bx0001FFFF_FFFEQR01_PPOAARA0_00B0GA00 81 = @xABP1FFFF_FFFEAAA1_ARAAPARA_ARPRABDA
Press any key to cancel operation ress any key to cancel operation

User#tl Verify fail fail

st Error at Byte Addr = Bx00008820600086600 Message when Byte Addr = AxPARAEA2ARAAARAAA

Expect Datal255:128]1 = ification is failed 255:1281
Expect Datal127:0] = @x20@1FFFF_DFFEA@01_BA0OAG00_1opaeepp | Ver'lcationisfalled gom 1oy
ead Datal255:1281 =

@x8007FFFF_7FF8APA4_40A3FFFF_BFFCAAA2 : BAx8PP?FFFF_7FF8AAA4_4PA3FFFF_BFFCARA2

Gx0BABANG?_AAGAARR;_AROAGAS AAARGAA4 | In User#1 @x2001FFFF_DFFE@RA1_APAAAGAE_10PAAAGA

_ = - ° o 5:128] = BxBARNOAA?_PARPRNAs_PRNARARS_DNBPAABA4
ead Datal127:0] 400660603 _D00600e2_U0000099_10600000 Read Data[127:61 = xBABEAAG3 _9AABEAA2_ABAABEAR_1 ABRAGEN
Press any key to cancel operation Press any key to cancel operation
Userid User#l
Usertd Useril

2.7 tGB1 2.725 LGB 2.725 [GB]  2.725 [GB] User ensrs some keys

’ 5.458 [GB] 5.450 [GB] to cancel the operation

8.169 [GB] 8.169 [GB] <—— P
Pperation is cancelled

65.248 [GB] 65.248 [GB] Please reset system hefore starting a new test

67.966 [GBI 67.966 [GB] | -

Jsert Read resul | Output performance of active user |—{ " \yue1p Ra1D8x2 menu — | Message when operation s cancelled

TR T - - 9718 (0] : Identify Conmand

otal = 68.719 [GB] , Time = 25276[ms] , Transfer speed = 2718[MB/s] [1]1 : Uprite/Read Command

Useritl Read result 121 : SMART Command

Total = 68.719 [GB] , Time = 25277Ims] , Transfer speed = 2718[MB/s] 31 : Flush Comnand

(1]
[21
(31
(41

-~ muNUMeIP RAIDBx2 menu ---
0] :

: Write/Read Command
: SMART Command

¢ Flush Command

: Shutdown Command

4] : Shutdown Command

Identify Command

Figure 2-7 Data verification is failed
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2.2.3 Mixed Write/Read command

¢ : User input
Write-Read command ¢ : User output

+++ lprite/Read Command selected +++

Enter Test parameter for Useri® (1) .
Enter Command [B1Write [1]Read [21Disable ->|lr‘ (2)
nter Start Address (512 Byte> : B - Bx41352F5F =>
Enter Length <512 Byte> : 1 - Bx41352F68 =>

Ix800P00D
Celected Pattern [@1Inc32 [11Dec32 [21A11_0@ [31All_1 [4ILFSR=> [4]

Enter Test parameter for Useril

Enter Command [B1Write [11Read [21Disable -)f%l

nter Start Address (512 Byte> : B - Bx4 2F5F => Bx18888000
Enter Length (512 Byte) - Bx31352F68 => Bx8000000
Selected Pattern [3]ln032 [11Dec32 [2]911 _® [3]1A11_1 [41LFSR=> @
UseriiB Useriii

2.397 [GB1 2.397 [GB1

4.793 [GB1 4.793 [GB1

7.190 [GB1 7.189 [GB1

Current transfer size of active user

62.337 [GB] 62.337 [GB]
64.737 L[GBI 64.737 [GBI]
67.141 [GB] 67.141 [GBI]

User#t@ Urite result

User#il Read result

! Output performance of active user |—

Total = 68.719 [GB]1 , Time = 28657Ims] , Transfer speed = 2397[MB/s]
Total = 68.719 [GB]1 . Time = 28657Ims] ., Transfer speed = 2397[MB/s]

52 (3 User#0 Input

‘ User#1 Input

uNUMeIP RAIDBx2 menu ——-—

m
[B] : Identify Command
[1] : Write/Read Command
[2]1 = SMART Command

[3]1 : Flush Command

[4]1 : Shutdown Command

Figure 2-8 Test result when running mixed Write/Read command

Input four parameters for each user as follows.
1) Command: Select command - Write, Read, or Disable (no operation).

2) Start Address: Input start address to write/read RAIDO 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.

3) 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.

4) Test pattern: Select test data pattern for writing/verifying data to/from RAIDO. There are
five patterns, i.e., 32-bit incremental, 32-bit decremental, all O, all 1, and 32-bit LFSR

counter.

When all inputs are valid, the operation begins. While the command is operating, current
amount of write/read data in the active user is displayed on the console every second to
show that system is still alive. Finally, total size, total time usage, and test speed of the active

user are displayed on the console as test result.

The error message is displayed if the input is invalid or data verification is failed.

28-Jun-23
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2.3 SMART Command

Select ‘2’ to send SMART command to RAIDO via User#0 I/F.

+++ SMART Command selected +++

Data output decoded from SMART

++ chl@]
K< Health Status >>
Remaining Life : 1080

K< SMART Log Information >>

command (SSD Channel#0)

ercentage Used : Bz

emperature : 380 Degree Celsius

otal Data Read = 3259 GB

otal Data Read (Raw data> : BxPPRBRANVH_BRRNRNEN_0R0N0NR0R_00612437
otal Data Uritten : 4243 GB

otal Data Written (Raw data) : BxPBANBAAB_NVRNRBNNG_0BRRRRBGB_BRB7E?26C
ower On Cycles : 51 Times

ower On Hours : 6 Hours

Insafe Shutdowns : 33 Times

++ chl1] Data output decoded from SMART
K< Health Status >> command (SSD Channel#1)
Remaining Life = 180

K< SMART Log Information >>

ercentage Used : Bz

emperature : 31 Degree Celsius

otal Data Read : 74194 GB

otal Data Read (Raw data> : BxPPAPANPY_PPNPNNRA_PPBPRPRBOA_P8A3BAAE
otal Data lritten : 91406 GB

otal Data UWritten (Raw data> : Ox00ARBNAG_NONABANH_NRRBORBA_BAA3FSA6
ower On Cycles : 1467 Times

ower On Hours : 134 Hours

Insafe Shutdowns : 578 Times

BMART Command Complete

muNUMeIP RAIDBx2 menu ——-—
Identify Command
Write/Read Command
SMART Command

Flush Command

Shutdown Command

(@1
[11
[2]
[3]
[4]

Figure 2-9 Test result when running SMART command

28-Jun-23

After finishing the operation, SMART/Health Information (output from SMART command) of
two SSDs are 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 by
32 digits of hex number (128 bits). 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
by 32 digits of hex number (128 bits). 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.

Page 9
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2.4 Flush Command

Select ‘3’ to send Flush command to RAIDO via User#0 I/F.

+++ Flush Command selected +++

Flush Command Complete |

Message after
5y TuiUMeIP RALDBX2 menu | finishing the operation

[B] : Identify Command
[1] : Write/Read Command
[2]1 = SMART Command

[3]1 : Flush Command

[4] : Shutdown Command

Figure 2-10 Test result when running Flush command

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

Select ‘4’ to send Shutdown command to RAIDO via User#0 I/F.

¢ : User input
+: User output

-—— muNUMeIP RAIDBx2 menu ——-—

[B] : Identify Command
[1] : Write/Read Command
[2]1 = SMART Command

Ei} : Flush Command

Shutdown Command | Confirmation massage \_

++ Shutdown Command selected +++
re you sure you want to shutdown the device now 7

ress "y’ to confirm : [V] {Press ‘y’ to confirm

hutdown command is complete
he device has turned off...

Last message before muNVMe-IPs
and SSDs are inactive status

Figure 2-11 Test result when running Shutdown command

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

After finishing Shutdown operation, “Shutdown command is complete” is displayed on the

console as the last message. Main menu is not displayed anymore. User needs to power
off/on test system to start new test operation.
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3 Revision History

Revision Date Description
1.0 11-Aug-22 Initial version release
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