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NVMe-IP for PLDA PCle by AB17 Demo Instruction

Revi1.0 9-Oct-18

This document describes the instruction to run NVMe-IP demo on FPGA development board by
using AB17-M2FMC board. The demo is designed to write/verify data with M.2 NVMe SSD. User
controls test operation through Serial console.

1 Environment Requirement

To run the demo on FPGA development board, please prepare following environment.

1) FPGA Development board: ZCU102

2) PC installing Xilinx programmer software (Vivado) and Serial console software such as
HyperTerminal

3) AB17-M2FMC board, provided by Design Gateway

4) Xilinx Power adapter for FPGA board

5) M.2 NVMe SSD, inserting to Drive#1 M.2 connector on AB17

6) Two micro USB cables for programming FPGA and Serial console, connecting between
FPGA board and PC
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Figure 1-1 NVMe-IP for PLDA PCle demo by AB17 setup on ZCU102
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2 Demo setup

1) Power off system.
2) Connect M.2 NVMe SSD to Drive#1 M.2 connector on AB17-M2FMC, as shown in Figure
2-1.
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Figure 2-2 Connect AB17 to FPGA board
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4) Connect two micro USB cables between FPGA board and PC for FPGA programming and
Serial console.

: microUSB for FPGA
55 T — Programming

microUSB for
Serial console

Figure 2-3 USB cable connection

5) Turn on power switch on AB17-M2FMC and FPGA development board, as shown in
Figure 2-4.
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Figure 2-4 Turn on power switch
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6) Open Serial console. When connecting ZCU102 board to PC, there are four COM ports
displayed on Device Manager. Use COM port number of Interface0 (COM15 in Figure 2-5)
for Serial console.

A’ Computer Management (Local|| 4”7 Ports (COM & LPT)
4 |[} System Tools 12" Communications Port (COM1)

@ Task Scheduler [_‘TF Silicon Labs Quad CP210x USB to UART Bridge: Interface 0 (COM15) |

- E] Event Viewer ! '? Silicon Labs Quad CP210x USB to UART Bridge: Interface 1 (COM14)

» 23| Shared Folders .75 Silicon Labs Quad CP210x USB to UART Bridge: Interface 2 (COM17)

. &% Local Users and Groups ¥ Silicon Labs Quad CP210x USB to UART Bridge: Interface 3 (COM16)
®) Performance Cg IDE ATA/ATAPI controllers
|i24 Device Manager | b -&¥ Jungo

Figure 2-5 Two COM ports from FPGA connection

7) Download and program configuration file and firmware to FPGA board. Open Vivado TCL
shell and change directory to download folder which includes demo configuration file.
Type “NVMeXR1IPTest_zcu102.bat”, as shown in Figure 2-6.

=

B Vivado 2017.4 Tl Shell - C:\Xilinx\Vivado\2017.4\bin\vivado.bat -modetc] [ o | =) |[w3s]

ivadox -
:wadO/ HUHeXHilPTest_zcuiBZ bhat

£ n »

Figure 2-6 Programmed by Vivado

8) Check LED status on FPGA board. The description of LED is as follows.

GPIO LED ON OFF
0 Normal operation SSD is not good status or reset button is pressed
1 System is busy Idle status
2 IP Error detect Normal operation
3 Data verification fail | Normal operation

Table 2-1 LED Definition

9) After programming completely, LED[0] and LED[1] are ON during PCle initialization
process. Then, LED[1] changes to OFF after PCle completes initialization process and
system is ready to receive command from user. After that, main menu is displayed, as
shown in Figure 2-8.

ZCU102

Figure 2-7 LED status after proqram conflquratlon file and PCle initialization complete
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& COM27 - Tera Term VT
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Figure 2-8 Main menu after program configuration file and PCle initialization complete
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3 Test Menu

3.1 Identify Command

Select ‘0’ to send Identify command to NVMe SSD. When operation is completed, SSD
information is displayed on the console, i.e.
1) SSD model number

2) SSD capacity which is output from NVMe-IP.

s

W COM27 - Tera Term VT = | &
File Edit Setup Control Window Help

Model name from

.-1,-, Humber : Samsung D 268 PF B | ldentify command
55D Capacity= 512[GBI1| sSD Capacity output from IP

=== Main menu [Uer = 1.4a] ——
[B) : Tdentify Command

[1] : UWrite Command

[2]1 : Read Command

Figure 3-1 Result from Identify Device menu
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3.2 Write Command
Select ‘1’ to send Write command to NVMe SSD. Three inputs are required for this menu.

1) Start LBA: Input start address of SSD in sector unit. The input is decimal unit when input
only digit number. User can add “0x” to be prefix when input is hexadecimal unit.

2) Sector Count: Input total transfer size in sector unit. The input is decimal unit when input
only digit number. User can add “0x” to be prefix when input is hexadecimal unit.

3) Test pattern: Select test pattern of test data for writing to SSD. Five types can be selected,
i.e. 32-bit increment, 32-bit decrement, all 0, all 1, and 32-bit LFSR counter.

As shown in Figure 3-2, if all inputs are valid, the operation will be started. During writing
data, current transfer size is displayed on the console to show that system still run. Finally,
test performance, total size, and total time usage are displayed on the console as test result.

COM27 - Tera Term VT | = | B )

| File Edit Setup Control Window Help

+++ rite Command selected +++
Entet‘ Start LBA : B - Bx3BYE12AF => Input from user
nter Sector Count 2 1 — Bx3BYE12BA =>
Selected Pattern [B1Inc32 [11Dec32 [21A11_8 [31A11_1 [4]LFER=}[:]
2.121 GB
4.262 GB
6.416 GB
8.546 GB
I Current transfer size

29.958 GB
32.877 GB
34.231 GB Output performance

I_Tutal = 34[GB1] Time = 16066[m=1 Iransfer speed = 2117[MB-=s1

—— Main menu [Ver = 1.4a] —
[A] : Identify Command
[1]1 : Write Command

[2]1 : Read Command

Figure 3-2 Input and result of Write Command menu
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Figure 3-3 Example Test data in sector#0/#1 by increment/LFSR pattern
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Test data of each sector has different 64-bit header. 64-bit header consists of 48-bit LBA
address and 16-bit zero value. 48-bit LBA address is unique value for each sector. The data
after 64-bit header is the test pattern which is selected by user. The example of test pattern
is shown in Figure 3-3. 32-bit increment pattern is shown in left window while 32-bit LFSR
pattern is shown in right window.
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Figure 3-4 — Figure 3-6 show the error message when user input is invalid. “Invalid input”

message is displayed on the console and then returns to main menu to receive new
command.

“~

¥ COMI9 - Tera Term VT =0 |Eoh ™=

File Edit Setup Control Window Help

+++ WYrite Command selected +++ Out-of-range LBA address *
nter Start LBA : B8 —|@x3B9E12AF |=>| Bx3BYE12B0A|
[[nvalid input| Error message

——— Main menu [Uer = 1.4] ——
[A] : Identify Command

[1] : Write Command

[2] : Read Command

. .

Fiqure 3-4 Invalid Start LBA input

¥ COM19 - Tera Term VT =n ol <=

File Edit Setup Control Window Help

+++ lprite Command selected +++

nter Start LBA : 8 - => Out-of-range length
Count : 1 - |Bx3B9E12BA |=>|Bx3BIE12B1

Invalid input| Error message

——— Main menu [Uer = 1.4]1 —-—
[B] : Identify Command

[1] : UWrite Command

[2] : Read Command

F -

Figure 3-5 Invalid Sector count input

~

¥ COM19 - Tera Term VT o -E 3
File Edit Setup Control Window Help

+++ llprite Command selected +++ 3
nter Start LBA : @ - Bx3BYE12AF => 0@

nter Sector Count : 1 — Bx3B9E12B@ => Ox4@0p@@p  COut-of-range pattern

elected Pattern [B1Inc32 [11Dec32 [2]A11 0 [3]A11_1 [4]LPSR=)[:]
nvalid input| Error message

——— Main menu [Uer = 1.4]1 ——

[B] : Identify Command
[1] : WUrite Command
[2] : Read Command

F -

Figure 3-6 Invalid Test pattern input
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3.3 Read Command
Select 2’ to send Read command to NVMe SSD. Three inputs are required for this menu.

1) Start LBA: Input start address of SSD in sector unit. The input is decimal unit when input
only digit number. User can add “0x” to be prefix when input is hexadecimal unit.

2) Sector Count: Input total transfer size in sector unit. The input is decimal unit when input
only digit number. User can add “0x” to be prefix when input is hexadecimal unit.

3) Test pattern: Select test pattern to verify data from SSD. Test pattern must be matched
with the test pattern using in Write Command menu. Five types can be selected, i.e.
32-bit increment, 32-bit decrement, all 0, all 1, and 32-bit LFSR counter.

B COM27 - Tera Term VT | = | B S

iEiIe Edit Setup Centrol Window Help

!*++ Read Command selected +++

Enter Start LBA : B — Bx3BYE12aF =>.A Input from user

Enter Sector Count : 1 — Bx3B9E12B0 =) Bx40P00R0

Selected Pattern [B1Inc32 [11Dec32 [21AIL_ P 711 1 [41LPSR=>[ 4]
3.262 GB .

6.527 GB

9.798 GB

13.856 GB .

16.318 GB ) Current transfer size

19.588 GB

22.845 GB

26.111 GB

29.376 GB

32.641 GB/ Output performance

I_'l'utal = 34I[GB1] Time = 18526[ms 1 Iransfer speed = 3231[MB-=s1

.

——— Main menu [Ver = 1.4a] ——
[A] : Identify Command

[1]1 : Write Command

[2]1 : Read Command

Figure 3-7 Input and result of Read Command menu

Similar to Write Command menu, if all inputs are valid, test system will read data from SSD.
Test performance, total size, and total time usage are displayed after end of transfer. “Invalid
input” will be displayed if some inputs are out-of-range.
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& COM2T - Tera Term VT =

File Edit Setup Control Window Help

+++ Read Command selected +++

Enter Start LBA : @ - Bx3IBYE12AF => 8 Wrong pattern
Enter Sector Count : 1 — Bx3BYE12BP => Bx4880880

Felented Pattern [B1Inc32 [11Dec32 [21A11 O [31A11_1 [4JLFSH=>IH

Herﬂ’y fail

st Error at Byte Addr
Expect Data [255:1281
E:pect Data [127:8]

Bx00008008
AxAANBRRAAT_ARARBRAL _ABRRARAS _AERBAAA4
Bx0A00RMA3_BRNRBRAZ _ABRAABAD_BARRRRAA
ead Data [255:1281] BxBAA7FFFF_FFF8@aba4_ABA3FFFF_FFFCAARA2
ad Data [127:81 8x8801 FFFF_FFFEBAG1 _0000000A_BA00AG0A
ress any key to cancel operation

nmmwuwmn

E:éﬁ% EE Verify fail message
| Verify fail without

29 _386 CB cancel operation

iR b Output performance

[Total = 34IGB] . Time = 18522Ims] . Transfer speed = 3232[MB/s1|

—— Main menu [Uer = 1.4a] ——
[A] : Identify Command

[1]1 : Write Command

[2] : Read Command

Figure 3-8 Data verification is failed but wait until read complete

.

COM2T - Tera Term VT

™
File Edit Setup Control Window Help

+++ Read Command selected +++
Enter Start LBA : B — Bx3B9E12AF => 8 Wrong pattern
ter Sector Count : 1 - Bx3B7E12BA => Bx4000884
elected Pattern [B1Inc32 [11Dec32 [21A11 6 [31A11_1 [4JLFSR=>EB

Verify fail
Est Error at Byte Addr

a8xanaannan
BxANAERRAT_ARAAREAG_ANABRRNAS _GARARANGE4
xpect Data [127:8] xBPERNAE3_PARNERNAZ _ARNRRNER_RR0BR0ae
ead Data [255:1281 BxBPR7?FFFF_FFF808A4_BMA3IFFFF_FFFCBAB2
4§EEE_EEEE_E_[127:E] 8x8001 FFFF_FFFEBBE81_800R0000_Bonaaosa
Fess any Key to cancel operation - -
Verify fail message

xpect Data [255:1281

nwmmn

peration is cancelled
lease reset system hefore start new test

[ﬂ; Hafg NBE? [ger = 5.4&1] ——= Verify fail with

H entify Comman :
R R i cancel operation
[2]1 : Read Command

-

Figure 3-9 Data verification is failed and press any key to cancel operation

Figure 3-8 and Figure 3-9 show error message when data verification is failed. “Verify fail” is
displayed with error address, expected data, and read data. User can press any key to

cancel read operation or wait until all read process complete.

If read process is completed, output performance from read process will be displayed.

In case of cancel operation, the previous command does not complete in good sequence. It
is recommended to power-off/on all AB17 and press “RESET” button to restart system.
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4 Revision History

Revision Date Description
1.0 9-Oct-18 Initial version release
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