dg_munvmeip_instruction_en.doc m

Demo Instruction for muNVMe -IP
Revl1.0 14-Jun-22

1 Overview

This document describes the instruction to run muNVMe-IP demo on FPGA development board
for two users accessing one NVMe SSD. 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_fpgasetup” document, main menu is
displayed and the user sets the input to the console for selecting test operation.

IP Name IP Information
+++|muHUHelP|Test designl[IPUer = 1.0]|+++
aiting e Linkup

PCle speed and
number of lanes
Cle Gen3 x4 Device Detect]

aiting IP initialization

—— muNUMelIP menu ———

E?} : Ldenti%y gogmand d
: WUrite/Rea omman i

[2] : SMART Command Main menu

[3] : Flush Command

[4] : Shutdown Command

Figure 1-1 muNVMe-IP main menu

On welcome screen, IP name and IP version number are displayed. The PCle speed and number
of PCle lanes 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 NVMe SSD via User#0 I/F.

+++ Identify Command selected +++

odel Numbher : INTEL SSDPED1D28GGA
SD Capacity 280LGB]

ata size per LBA 512[Byte]

-—— muNUMeIP menu ——- Model name, SSD Capacity, and LBA unit
(81 Identify Command i

(13 Ute /Road Coone d (Output from Identify command)

[21 SMART Command

[31 Flush Command

[41 Shutdown Command

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 three values.

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

2) SSD capacity: This value is signal output from muNVMe-IP.

3) Data size per LBA: This value is signal output from muNVMe-IP. Two values are
supported - 512 byte and 4 Kbyte.
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2.2 Write/Read Command

Select ‘1’ to send Write/Read command by using 1-2 users to NVMe SSD.

2.2.1 Write command

¢ : User input

+++ Wpite/Read Command selected +++

ffffffffffffffffff User#ﬂlnput
Enter Test parameter for UseriB 3

Enter Command [@1Write [1]Read [2]D15able -)gd _(2) — [Enter Conmand [B1Write [1]Read [2]Disah1e => 0

Enter Start Address (512 Byte) : B - Bx209A97AF =>[B1 " (3 [Enter Start Address (512 Byte) E - Bx289h970F => B

Enter Length (512 Buyte) 1 - Bx2089A97B0 =>|Bx40000P0 | [Enter Length (512 Byte) - @x289A97B0 => Bx4000000
Selected Pattern [B1Inc32 [11Dec32 [2]n1LB [31A11_1 [41LFSR=> elected Pattern [l]ln032 [11Dec32 [2]911 @ [3]A11_1 [4]LFSR=> 4

Enter Test parameter for Useril

Two-user Write One-user Write ¢ : User output
L — | R |

+++ lpite/Read Command selected +++

nter Test parameter for UserH®

nter Test parameter for UserHl

T

Enter Command [@1Urite [1]Read [21Disable => @ nter Command [B1Write [1]Read [21Disable =)
Enter Start Address (512 Byte) H B - Bx289A97AF =)> Bx10000000 Disable User#1
Enter Length (512 Byte) - Bx189A97B8 =) Bx40600P0 Userttd
Selected Pattern [@B1Inc32 [11Dec32 121011 _@ [3]1A11_1 [41LFSR=> @ 2.255 [GB]
4.51@ [GB]

gsﬁgamm gsigglmn] User Inpt | 6.79 tes
2.964 [GBI 2965 [GB1 | Cut_’renttransfer size of
3.397 [GB] 3.398 (GBI active user

Current transfer size of %I%gg Egﬁ

active user 33.883 [GB]
31.765 [GB] 31.766 [GB] - _
32.899 [GB]  32.98@ [GB] [Userid Urite result .
34.833 [GB] 34.834 [GB] Total = 34.35% [GB] , Time = 1580@[ms] , Transfer speed = 2298[MB/s]
serf® Urite result -—= nuNUMeIP menu —-- Output performance
otal = 34.359 [GB] , Time = 3@[s] , Transfer speed = 1145[MB/s]||[@] : Identify Conmand of active user
serfil Write result [1] : WritesRead Command
otal = 34.359 [GB] , Time = 3B[s] , Transfer speed = 1145[MB/s1||(2] SMART Command

Output performance [3] : Flush Command

L muNUMeIP menu -—- utput p [4] : Shutdown Command
[@] : Identify Command of active user
[1] : Write/Read Command
[2] = SMART Command
[3] : Flush Command
[4] : Shutdown Command

Figure 2-2 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: Input start address to write 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.
When LBA unit of SSD is 4 Kbyte, this input must be aligned to 8.

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. When
LBA unit of SSD is 4 Kbyte, this input must be aligned to 8.

4) 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. 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 2-2, total performance when running one-user and two-user are equal
(1145+1145 MB/s and 2290 MB/s). The performance per user when running two-user test is
equal to a half of the one-user performance.

Note: The performance of each user depends on SSD characteristic.
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—_Test data of 32-bit increment pattern

4-64-bit header of each 512-bytes

Test data
(32-bit increment)

48-bit address

(512 byte unit) 0x0000

v

o
-

«4-64-bit header of each 512-bytes

Test data

(32-bit LFSR)

48 bit address 0x0000

Test data of 32-bit LFSR pattern———————p

64-bit header

Figure 2-3 Example Test data of the 15t and 2" 512-byte by using incremental/LFSR pattern

64-bit header

Offset 001 2 E F| o 1 2f 3 4 5 sf 7 8 9 A* B c:fn E F
00000000 | [0 00 oo oo oo _ooj[oo _oo] [01_oo o0 00)[0z 00 00 00
00000010 D4 00 00 00 0% 0D 04 00 00 00 09 00 00 00 12 00 00 00 24 00 00 00
00000020 08 00 00 00 09 00 00 00 0A 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 OD 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
gooooon40 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
goooooso 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 13 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
I st 00 1D 00 00 00 1E OO0 00 00 1F OO0 0O O0OO0J 3C 49 92 04 79 92 24 09 F3 24 49 12 E7 49 92 24
, The1"S12-bytedata o >1 19 gp 0o 22 00 00 00 23 00 00 00| CF 93 24 49 SE 27 45 92 3D 4F 92 24 7A SE 24 49
00000090 24 00 00 00 25 00 00 00 26 00 00 00 27 00 00 00| F§ 3C 49 92 EB 79 92 24 D7 F3 24 49 AE E7 49 92
000000AD 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
000000OBO  2C 00 00 00 2D 00 00 00 2E 00 00 00 2F 00 00 00| D7 FS 3C 49 AE EB 79 92 SC D? F3 24 BE AE E7 49
000000CO 30 00 00 00 31 00 00 00 32 00 00 00 33 00 00 00| 70 5D CF 93 E0 B 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 D7 FS 3C OE AE EE 79 1D 5C D7 F3 3B ES AE E7
D00O0ODED 38 00 00 00 33 00 00 00 34 00 00 00 3B 00 00 00| 77 70 SD CF EE E0 BA 9E DC C1 75 3D BE 83 EB 74
D000OOFD  3C 00 00 00 3D 00 00 00 3E 00 00 00 3F 00 00 00| 70 07 D? FS E0 OE AE EE C1 1D 5C D7 83 3B BS AE
00000100 40 00 00 00 41 00 00 00 42 00 00 00 43 00 00 00 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 Eé E0 OE AE CD C1 1D 5C 94 83 3B BS
00000120 48 00 00 00 43 00 00 00 44 00 00 00 4B 00 00 00| 34 07 77 70 68 OE EE E0 D1 1C DC C1 A3 39 BS 83
00000130 4C 00 00 00 4D 00 00 00 4E 00 00 00 4F 00 00 00| 47 73 70 07 SE E6 E0 OE 1D CD C1 1D 34 94 83 3B
00000140 50 00 00 00 51 00 00 00 52 00 00 00 53 00 00 00| 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 56 00 00 00 57 00 00 00| 4C 47 73 70 98 SE E6 E0 31 1D CD C1 63 3A 94 83
00000160 58 00 00 00 53 00 00 00 SA 00 00 00 SB 00 00 00| Cé 74 34 07 8D E9 68 OE 1B D3 D1 1C 37 A6 A3 39
00000170 5C 00 00 00 5D 00 00 00 SE 00 00 00 SF 00 00 00| 6E 4C 47 73 DC 98 8E E6 B8 31 1D CD 70 63 3A 9
00000180 60 00 00 00 61 00 00 00 62 00 00 00 63 OO0 00 OO0 E1 Cé 74 34 C3 8D E9 68 86 1B D3 D1 0D 37 A6 A3
00000190 64 00 00 00 65 00 00 00 66 00 00 00 67 OO0 00 00| 1A 6E 4C 47 34 DC 98 8E 68 B8 31 1D DO 70 63 3A
000001AD 6% 00 00 00 63 00 00 00 6& 00 00 00 6B 00 00 00| A0 E1 Cé 74 41 C3 8D E9 83 86 1B D3 06 OD 37 A6
000001BO  6C 00 00 00 6D 00 00 00 6E 00 00 00 6F 00 00 00| 0C 14 6E 4C 18 34 DC 98 30 68 BS 31 60 DO 70 63
000001CO 70 00 00 00 71 00 00 00 72 00 00 00 73 00 00 00| CO AD E1 Cé 81 41 C3 8D 03 83 86 1B 07 06 0D 37
000001DO 74 00 00 00 75 00 00 00 76 00 00 00 77 OO0 00 00| OF OC 1A 6E 1F 18 34 DC 3F 30 68 BS 7F 60 DO 70
000OOLE0 78 00 00 00 79 00 00 00 74 00 00 00 7B 00 00 00| FF CO A0 E1 FF 81 41 C3 FE 03 83 86 FD 07 06 0D
000001F0  7C 00 00 00 7D 00 00 00 7E 00 00 00 7F 00 00 00| FA OF 0C 14 F4 1F 18 34 E9 3F 30 68 D3 7F &0 DO
00000200 [01 00 00 00 00 00 00 00] 82 00 00 00 83 00 00 00 |[01 00 00 00 00 00 00 00] 02 00 00 00 04 00 00 00
e s~ T == Q[§5 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 0O
| The 2% 512-byte data qyg9 0o 0o 00 24 00 00 00 8B 00 00 00 | 92 00 00 0OW24 0L 00 00 49 02 00 00 92 04 00 00

Test data in SSD is split into 512-byte unit. For incremental, decremental, and LFSR pattern,
each 512-byte data has unique 64-bit header consisting 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 left window of Figure 2-3 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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When user runs Write/Read command with 4-Kbyte LBA SSD, there is the message
displayed on the console to show the input limitation which must be aligned to 8, as shown in
Figure 2-4. When the input does not align to 8, “Invalid input” is displayed and the operation

is cancelled.

LBA alignment error

when LBA unit = 4 Kbyte

Recommended message

nter Command [B1Write [1]1Read [21Disable => B

Invalid input

When LBA unit = 4 KB and length is not

——— muNUMelIP 1 .. .o

[@]1 : Identif|aligned to 8, error message is displayed.
[1]1 : Writes/Read Command

[2]1 = SMART Command

[3] : Flush Command

[4] : Shutdown Command

Enter Start Address <512 Byte> : B - Bx209A97AF =>
512 Byte) : 1 - Bx209A97B0 >

Figure 2-4 Error message when the input is unaligned for SSD with 4KB LBA unit

Also, 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

nter Command [B1lrite [1]Read [21Disable =>
Invalid input

Enter Test parameter for UseriO é;rva"dconunand|

Enter Test parameter for Us

‘ Out of range address ‘

riB
Enter Command [B1UWrite [1]Read [21Disabl
dress (512 Byte> : 8 - 0x209ﬂ97ﬂP|

=> | @xFFFFFFFF |

Invalid input

Enter Test parameter for UserilB
Enter Command [B1Urite [1]Read [2]Dlsab1e =>0

Enter Start Address (512 Byte) H
512 Byte> H - | Bx289A97BA

‘ Out of range length ‘
> xFFFFFFFFl

Invalid input

Enter Test parameter for Userid

Enter Command [@1Urite [1]Read [21Disable => 0
Enter Start Address (512 Byte> : 3 - Bx289A97AF
Enter Length (512 Byte) - Bx209A97BO

rn [B1Inc32 [11Dec32 [2]911 _©@ [3]1a11_1 [41LFSR=>|5

Invalid input

(

=§ xqgggg Invalid pattern |

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
L —

+++ lrite/Read Command selected +++

User#0 Input
[Enter Test parameter for Userdl

Enter Command [8@]lWrite [1]Read [2]D1ﬂahle ->E%% (2)
Enter Start Address (512 Byte> - Bx2 97RF )
[Enter Length (512 Byte)

[Enter Test parameter for Useriil

Enter Command [@lWrite [1]Read [21Disable => 1

Enter Start Address (512 Byte) : E - Bx289A97AF => Bx10000606
[Enter Length (512 Byte) - Bx189A97B8 => Bx4P0AOBA
Selected Pattern [B1Inc32 [11Dec32 [2]R11 A [3]1A11_1 [4]LFSR=> @

Usertd Userttl User#1 Input
1.374 [GB] 1.376 [GB]
2.743 [GB] 2.744 [GB]
4.115 [GB] 4.116 [GB]
Current transfer size of
active user
31.548 [GB] 31.549 [GB]
32.928 [GB] 32.921 [GB]
34.290 [GB] 34.292 [GB]

Jserfd Read result
Total = 34.359 [GB]
serffl Read result
Total = 34.359 [GB]

, Time = 25088[ns]
, Tine = 250008[ns]

., Transfer speed = 1374[MB/s]

, Transfer speed = 1374[MB/s]

Output performance
of active user

== muNUMeIP menu --—-
[8] : Identify Command
[1] : Write/Read Command
[2] = SMART Command

[3] : Flush Command

[4] : Shutdown Command

+++ Wpite/Read Command selected +++

 [Enter Test paraneter for Useri®

Enter Command [@1Wpite [1]Read [2]Disahle =>1

Enter Start Address (512 Byte) B - Bx289A97AF =

Enter Length (512 Byte) x209097B0 —) Bx4BIBBBI
Belected Pattern [0]1nc32 [11Dec32 [2]|7Ill 8 [3]A11_1 [4]LFSR=> 4

Enter Test parameter for Userd

Enter Conmand [@]Write lilﬂead [21Disable =)[2
Disable User#1
Userli@

2.747 [GB]
5.489 [GB]
8.234 [GB]
| Current transfer size of
active user
27.442 [GB]
30.187 [GB]

32.930@ [GB]

serld Read result

Total = 34.359 [GB] , Time = 120080[ms] , Transfer speed = 2863[MB/s]

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

[3] : Flush Gonmand

[4] = Shutdown Command

Qutput performance
of active user

Figure 2-6 Read 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: 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.
When LBA unit of SSD is 4 Kbyte, this input must be aligned to 8.

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. When
LBA unit of SSD is 4 Kbyte, this input must be aligned to 8.

4) Test pattern: Select test data pattern

to verify data from SSD. Test pattern must be

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

32-bit incremental, 32-bit decremental,

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

Similar to Write command menu, test system reads data from SSD 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.

“Invalid input” is displayed when some inputs are invalid or unaligned to 8 (when connecting

to 4-KB LBA SSD).

As shown in Figure 2-6, total performance when running one-user (2863 MBY/s) is slightly
more than two-user (1374 + 1374 MB/s). The performance of each user is similar. However,
the performance result depends on SSD characteristic.
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Figure 2-7 shows error message when data verification is failed. “Verify fail in User#x” 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).

! Verification error with cancellation }7

++ Hpite/Read Command selected +++

Verification error without cancellation }

+++ rite/Read Command selected +++

nter Test parameter for Userii@

nter Conmand [@lWrite [1]Read [2]Disah1e =21
nter Start Address (512 Byte> : B - Bx2@89A97AF => @

nter Length (512 Byte) : 1 - Bx2@9A97B0 => Ox4000000
elected Pattern [Bllnc32 [11Dec32 [21011 _0 [3]1A11_1 [41LFSR=> @

nter Test parameter for Userd@

nter Command [B1Write [1]Read [2]Disah1e =1

nter Start Address (512 Byte) G - Bx2@89A97AF => B

nter Length (512 Byte) x289A9780 =) Bx4000600
elected Pattern [B]Inc32 [11Dec32 [2]011 @ [31A11_1 [4]LFSR=>|@ |

<
v

ter Test parameter for User#l

nter Test parameter for Use
ter G d [@1Write [1]Read [2]Disahle =31

neon Commany 10 teste. t hond [21Disable => 1 Wrong pattermn

nter Start Address (512 Byte) E - BxZB?ﬂ??ﬂF =) Gxi%ﬂﬂl /’ nter Start Address (512 Byte) : B - Bx2B9A97AF =) Bx1000R0AR
nter Length (512 Byte Bx189A97B0 => Bx4000BAM nter Length (512 Byte) 1 - Bx189A97B0 =) Bx4P00E0A
elected Pattern [B]Int:32 [11Dec32 [2]911 ] [3]011_1 [4]LFSR=>|4 | elected Pattern [l]lnc32 [11Dec32 [21A11 @ [3]A11_1 [4]LFSR=)> 4
erify fail in Userit® 1 ewifu fail in UserH@

st Evror at Byte Addr = Ox0POBAOAA Message when t Byte Addr = AxBAPEROOE

xpect Datal127: @] = BxBAAAAAN3_HAAPABA2_PAPABARR_ABABBARG  crification is failed [127: 81 = BxAAEBARA3_ABAGABAZ2_BAAORABA_BPARABAR
ead Datal127: @] = Dx0BO0BO02_D0ADAOA1_0AAOORO_BBBBBBOD | . \iccrz0 27: 0] = BxBPPPAG2_BRR0RR01_AROAROGA_BRARAAAG
ress any key to cancel operation X l __ey to cancel operation

erify fail in Userdi \ m Usert

st Error at Byte Addr = 0x00000020 Message when ¢ "puce addr = 0x08000620

xpect Data[127: @] = Bx400B0002_200000A1_00AAGAER_18eeeaae| Verificationis failed 127: @1 - Px460PPAG2_200A0001_AGAARAAG_1PAAEARR
ead Datal[127: @] = (BxPOPOPOA3_PARPARG2_NPAAAARA_10PARAAR | In User#1 27: 0] = BxPAPARAA3_BRRARR02_ARAARA0A_1000A6eA
ress any key to cancel operation | FESS any Key to cancel operation

sep] Userfi Userhid User#i

1.373 [GB] 1.375 [GB] 1.373 [GB] 1.375 [GBI User enters some keys
2.741 [GB] 2.742 [GB] 2.741 [GB] 2.742 [GB] to cancel the operation

4.112 [GB] 4.113 [GB] 4.112 [GB] 4.113 [GB] -p—
peration 1s cancelle

Please reset system hefore starting a new test |
‘ Message when operation is cancelled ‘

31.533 [GB] 31.534 [GB] --— muNUMeIP menu —--
32.985 [GB] 32.986 [GB] (@] : Identify Command
34.276 [GB] 34.277 [GB] ‘ - ) (1] : Write/Read Command
‘ Output performance of active user (2] : SMART Command
ser#® Read result (3] : Flush Command

otal = 34.359 [GB] , Time = 250@8[ns] , Transfer speed = 1374[MB/s] | [[4] : Shutdown Command
serlil Read result
otal = 34.359 [GB] , Time = 2508@[ms] , Transfer speed = 1374[MB/s]

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

¢ : User input

Wirite-Read command ¢ : User output

+++ llrite/Read Command selected +++
Enter Test parameter for Useri fj
Enter Command [B1Write [1]Read [21Disable —)
Enter Start Address (512 Byte) : @ - Bx209A97AF => (B |User#0|nput|
Enter Length (512 Byte> : 1 - Bx2089A97BO => Bx4BBBBGB -
Selected Pattern [B1Inc32 [11Dec32 [2]A11_0@ [31A11_1 [ 4)
Enter Test parameter for Useriil
Enter Command [B1Write [11Read [21Disable =)J;%
Enter Start Address (512 Byte> : B - Bx2 97AF => Bx10088000 [ Usedﬂlnput‘
Enter Length (512 Byte) - Bx109A97BB => Bx4000000
[Selected Pattern [I]In032 [11Dec32 [2]911 A [3]al1_1 [41LFSR=> 8@

Userdd Useril

1.287 L[GB1 1.288 LGBl

2.410 L[GB1 2.411 LGBl

3.618 [GB1 3.619 [GB1

Current transfer size of active user

31.429 [GB1 31.430 [GB]

32.639 [GB] 32.640 [GB]

33.843 [GB1 33.844 [GB1 -

! Output performance of active user l—

serild Urite result
otal = 34.359 [GB] , Time
seri#tl Read result
otal = 34.359 [GB]l ., Time

uNUMeIP menu —-—

2800@Lms 1 ., Transfer speed = 1227[MB/s]
2800A[ms]1 , Transfer speed = 1227[MB/s1

m
[B] : Identify Command
[1] : Write/Read Command
[2] : SMART Command
[3]1 = Flush Command
[4] : 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 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. When LBA unit of SSD is 4 Kbyte, this input must be aligned to 8.

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. When
LBA unit of SSD is 4 Kbyte, this input must be aligned to 8.

4) Test pattern: Select test data pattern for writing/verifying data to/from 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. 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.
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2.3 SMART Command

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

+++ SMART Command selected +++ Data output decoded ||
< Health Status >> from SMART command
emaining Life : 100

K< SMART Log Information >>

ercentage Used : Bz

emperature : 36 Degree Celsius

otal Data Read : 68534 G

otal Data Read (Raw datad : BxBRNNBBRN_NBBRNNBR_0R0NBNRa_B7?FASSBE
otal Data Uritten : 83621 GB

otal Data UWritten (Raw data) : BxPABBABVAN_NBBRNRBR0_NNBRBBA0_09 BBF8A1
ower On Cycles : 1383 Times

ower On Hours : 127 Hours

nsafe Shutdowns : 539 Times

hHﬂRT Command Complete

F—— muNUMeIP menu ———
[B] : Identify Command
[1] : Write/Read Command
[2]1 : SMART Command

[3]1 : Flush Command

[4] : Shutdown Command

Figure 2-9 Test result when running SMART command

After finishing the operation, 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 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.
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2.4 Flush Command

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

+++ Flush Command selected +++

Flush Command Complete |Message after )
finishing the operation

F—— muNUMeIP menu ———

[B] : Identify Command
[1] : Write/Read Command
[2] : 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 NVMe SSD via User#0 I/F.

4 : User input
¢ : User output

F—— muNUMelIP menu ——

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

[3]1 = Flush Command

[4] : Shutdown Command

| Confirmation massage \_

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

ress "'y to confirm : E—| Press ‘y’ to confirm

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

Last message before muNVMe-IP
and SSD 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 14-Jun-22 Initial version release
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