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1 Compile SPDK

Before compile spdk, you need to compile its dependencies.
1.1 Compile on LX2160ARDB board
Make sure the file system is installed on your board.

1.1.1 Compile libuuid
First Get libuuid-1.0.3.tar.gz file, then execute the following command.

1.1.2 Compile DPDK
Get the dpdk source code.

Compile dpdk.

1.1.3 Compile SPDK

Get spdk source code.

Compile spdk.

NOTE: A PAGE SIZE error has occurred. Find the file manually change PAGE_SIZE to 4096. The /test
directory is used for unit testing.


https://github.com/spdk/spdk

1.2 Cross Compile

1.2.1 Setting environment variables

1.2.2 Compile libaio

1.2.3 Compile libuuid

1.2.4 Compile openssl
Get openssl source code.

Compile openssl

1.2.5 Compile CUnit



NOTE: if you get “Cannot find install-sh” error when executing ./configure

--host=aarch64-linux-gnu,you can execute autoreconf -vif and then execute make -j§ install
DESTDIR=/home/CUnit.

1.2.6 Compile DPDK

1.2.7 Compile SPDK




|# make -j8 install DESTDIR=/path/to/install

NOTE: A PAGE_SIZE error has occurred. Find the file manually change PAGE SIZE to 4096. The /test
directory is used for unit testing.

2 Test performance with the fio tool

2.1 Setting up an NVMe SSD on LX2160ARDB board

First off is to create a partition:
| # £fdisk /dev/nvmeOnl |

€69

Choose “n” to create a new partition, then “p” then “1” to create a new primary partition. Just use defaults
for the sector numbers. Then “w” to write the data to the disk. The Isblk command should show something
like:

localhost login:
Ubuntu 16.04.4 LTS localhost ttyAMAO

lhost login: root

t login: Fri De 110:1 UTC 2018 on ttyAMAO
~ome to Ubuntu 04.4 L NU/Linux 4.9.62+g4e9fcd4 aarched)

* Documentation: https://help.ubuntu.com
https
https://ubuntu.
root@localhost:~# 1sblk

NAME MAJ:MIN RM RO TYPE MOUNTPOINT
mtdblock0 : 0 0 disk

root@localhost:~# [
Figure 2-1: Isblk cmd show

To create a file system on it:
| # mkfs -t ext4 /dev/nvmeOnlpl

2.2 Performance testing

PCle link status is x4 genl.
Ccs 3: G: Using EEPROM config

MDIO1:0 d to DPMACS@
): pc 00 disabled
0 disabled
t plex: x4 genl

00000 disabled
0 oot Complex: no link
abled
¢gmii, DPMAC4@xgmii, DPMAC5@25g-aui, DPMAC6@25g-aui, DPMACl7@rgmii-id, DPMAC18@rgmii-id

Figure 2-2: PCle link status



The commands and parameters executed are as follows:

# fio -iocengine=libaio -bs=S{bs} -direct=1 -thread -rw=S{rw} -size=10G

-filename=/dev/nvmeOnlpl -name=mytest -iodepth=32 -runtime=60

Test results.

bs 2k 4k 64k IM 2M
™w
read bw=194MB/s | bw=365MB/s | bw=820MB/s | bw=820MB/s | bw=820MB/s
iops= 99678 10ps=93542 iops=13120 iops=820 10ps=410
randread bw=179MB/s | bw=344MB/s | bw=819MB/s | bw=820MB/s | bw=820MB/s
10ps=92158 10ps=88290 iops=13119 10ps=820 10ps=410
write bw=115MB/s | bw=348MB/s | bw=692MB/s | bw=697MB/s | bw=697MB/s
10ps=59299 10ps=89234 iops=11085 10ps=697 10ps=348
randwrite bw=169MB/s | bw=333MB/s | bw=692MB/s | bw=697MB/s | {,,v=697MB/s
iops=86844 iops=85272 iops=11082 iops=697 iops=348

3 Test performance with SPDK perf tool

3.1 Set up the spdk running environment

[# ulimit -1 65536

Make sure /lib/modules/ uname -r */ directory exists.

# mkdir -p /lib/modules/ uname -r '/

# cd /lib/modules/ uname -r /

# cp ../4.9.79/% ./

Modity /spdk/scripts/setup.sh file. Add a line, use uio pci generic driver.

function configure linu i

"™ 1; then



Figure 3-1: setup.sh

NOTE: when execute echo “0000:01:00.0” > /sys/bus/pci/driver/vfio-pci/bind, There will be an error that
the device does not exist. So use uio_pci_generic driver.

| # ./setup.sh

3.2 Performance testing

# cd /spdk/examples/nvme/perf

# ./perf -h

# ./perf -q 32 -s 1024 -w ${rw} -t 60 -o ${bs} -r 'trtype:PCIe traddr:0000:01:00.0"

The ./perf-q 32 -s 1024 -w randwrite -t 60 -0 2048 -r 'trtype: PCle traddr:0000:01:00.0' command should

show something like:

root@localhost:/1t/spdk/new/spdk/examples/nvme/pert# [J

Test results:

MB/s
420.66

420.66

bs 2048(2k) 4096(4k) 8192(8k) | 65536(64k) | 131072(128k)
™w

read bw=401IMB/s | bw=716MB/s | bw=812MB/s | bw=820MB/s | bw=821MB/s
iops=205448 | iops=183361 i0ps=104034 | jons—13128 | iops=6568

randread | PW=623MB/s | bw=802MB/s | bw=812MB/s | bw=820MB/s | bw=821MB/s
iops=319384 | iops=205464 | 10ps=104047 | jons—13128 | iops=6568

write bw=111MB/s | bw=653MB/s | bw=671MB/s | bw=695MB/s | bw=701MB/s
10ps=57276 10ps=167209 10ps=85969 | iops=11131 10ps=5611

randwrite bw=420MB}/s bw=654MB}/s bw=669MB/s | bw=693MB/s | bw=696MB/s
iops=215376 | iops=167460 | 10PS=85743 | i5hs—11091 | iops=5573




Note: The performance test data obtained above is not preprocessed. Random write IOPS by Perf'is
over than NVMe device spec. Please refer to Appendix-A for Intel's performance test data for this product.
NVMe preconditioning Please refer to this.

4 Test performance with iscsi

We need two LX2160ARDB boards. Run spdk iscsi target on a board with nvme ssd. Run the iSCSI
initiator on another board. The dpmac.5/dpmac.6 ports of the two boards are connected by SFP modules.

4.1 Run iscsi target
If you use dpmac.6, you can execute the following command:

# ls-addni dpmac.6
# 1ls-listni

# ifconfig ni2 1.1.1.1 netmask 255.255.255.0

Copy iscsi.conf.in

# cd spdk/app/iscsi tgt

# cp spdk/etc/spdk/iscsi.conf.in ./

Modify iscsi.conf.in configure file. Below is my configuration file, commented out other configuration
with ‘#’, commented out the configuration I did not write.


https://github.com/spdk/spdk/issues/297

[Global]

[ISCSI]
NodeBase "igqn.2016-06.i0.spdk"
MinConnectionsPerCore 4
Timeout 30
DiscoveryAuthMethod Auto
DefaultTime2Wait 2
DefaultTime2Retain 60
FirstBurstLength 8192
ImmediateData Yes
ErrorRecoveryLevel 0

[PortalGroup1]
Portal DA1 1.1.1.1:3260

[InitiatorGroupl]
InitiatorName ANY
Netmask 1.1.1.0/24

[Nvme]
TransportID "trtype:PCle traddr:0000:01:00.0" NvmeO
TimeoutUsec 0
ActionOnTimeout None
HotplugEnable No
HotplugPollRate 0

[loat]
Enable No
Whitelist 00:04.0
Whitelist 00:04.1

[Pmem]

[TargetNodel]
TargetName disk1
TargetAlias "Data Disk1"
Mapping PortalGroupl InitiatorGroupl
AuthMethod Auto
UseDigest Auto
LUNO NvmeOnl1
QueueDepth 128

Run iscsi_tgt



4.2 Run iscsi initiator

4.2.1 Build a proxy server
I built a proxy server with TinyProxy on my centos system.

4.2.2 Install open-iscsi

NOTE: Running the iscsi related command at this moment will fail due to the lack of related drivers.

4.2.3 Getiscsi kernel driver
Get linux kernel source code.

Add iscsi related configuration at the beginning of ./arch/armé64/configs/Isdk.config

#ISCSI
CONFIG_INET=y
CONFIG_SCSI_MOD=y
CONFIG_SCSI=y
CONFIG_BLK_DEV_SD=m
CONFIG_CHR_DEV_SG=y
CONFIG_SCSI_LOGGING=y
CONFIG_SCSI_LOWLEVEL=y
CONFIG_ISCSI_TCP=m
CONFIG_SCSI_ISCSI_ATTRS=m

Cross-compiling the linux kernel.




"~
4.2.4 Copy files to the board
Remove the build and source soft connections under the /lib/modules/4.9.62-00346-g6ba215d-dirty

director‘.

Copy the files under /lib/modules/4.9.62-00346-g6ba215d-dirty to the
/lib/modules/4.9.62-00346-g6ba215d-dirty directory on the board.

Copy the Image file under the /dash-Its/arch/arm64/boot directory to the board.
Copy the fsl-1x2160a-rdb.dtb file under the /dash-Its/arch/arm64/boot/dts/freescale directory to the
board.

425 Set u-boot
Use the above compiled Image when the board starts up.

4.2.6 Startiscsi.service

4.2.7 Connect to iscsi target
If you use dpmac.6, you can execute the following command:



# 1s-listni

# ls-addni dpmac.6

# ifconfig ni2 1.1.1.2 netmask 255.255.255.0

Discovery iscsi target

|# iscsiadm -m discovery -t sendtargets -p 1.1.1.1

Connect to target

Or

# iscsiadm -m node —-login

# iscsiadm -m node -T iqn.2016-06.io0.spdk:diskl -1

The Isblk command should show something like:

root@loc
1.1.1.1

Logging in to [if
Login to [iface:
root@localho

NAME MAJ:MIN RM

mtdblock0 31
mmcblklboot0
mmcblkl

179:

179:2

179
mtdblockl 31
mmcblklbootl 1
sda

L sdal 8:1
root@localhost:~# [|

0
0

0 1

0
0
0
0
0

e: de 1t, target:
# 1sblk

--login

ign.2016-06.10.spdk:diskl, portal: 1.1.1.1,32

SIZE RO TYPE MOUNTPOINT

0 disk
1 disk
0 disk
0 part
0 part

disk

disk
1 disk
0 disk
0 part

4.2.8 Performance testing

The commands and parameters executed are as follows:

50] (multiple)

ign.2016-06.1i0.spdk:diskl, portal: 1.1.1.1,3260] successful.

-bs=${bs}

-size=5G -numjobs=1 -name=mytes

# fio -filename=/dev/sdal -direct=1 -iodepth=32 -thread -rw=S${rw}

-icengine=1libaio

Test results:

bs 2k 4k 64k IM M
™w
read bw=49MB/s bw=79MB/s bw=148MB/s | bw=171MB/s | bw=171MB/s
iops= 25316 10ps=20349 10ps=2370 iops=171 10ps=85
randread bw=49MB/s bw=78MB/s bw=152MB/s | bw=171MB/s | bw=171MB/s
10ps=25208 10ps=20123 10ps=2442 iops=171 10ps=85




write bw=38MB/s bw=67MB/s bw=92MB/s bw=95MB/s bw=95MB/s
10ps=19837 1ops=17219 1ops=1478 10ps=95 iops=47

randwrite bw=40MB/s bw=68MB/s bw=93MB/s bw=95MB/s bw=94MB/s
iops=20627 iops=17635 iops=1489 10ps=95 iops=47

4.2.9 Disconnect from target




Appendix A Test instructions

1. Nvme ssd model

The NVMe ssd model used in the test is INTEL-SSD-DC-P3700-SERIES-400GB, The following link is
the performance data of intel:
https://www.intel.com/content/dam/support/us/en/documents/ssdc/hpssd/sb/Intel SSD_DC P3700 Seri
es PCle Product Specification-005.pdf

https://ark.intel.com/zh-cn/products/79625/Intel-SSD-DC-P3700-Series-400GB-2 5in-PCle-3 0-20nm-
MLC

2. PCle link status on the LX2160ARDB board
PCle link status is x4 genl.

3: WARNING: Using EEPROM configuration...
C 3: WARNING SW2[2] for are config
MDTO1:0 is to DPMAC5@25g-aui. Reconnecting to DPMAC6@25g-aui
PCTe0: ed

: x4 genl
...... ylex: no link

, DPMAC4@xgmii, DPMAC5@25g-aui, DPMACEQ@25g-auil, DPMACl17@rgmii-id, DPMAC18@rgmii-id

3. More about SPDK
About spdk, you can get more from here.


https://www.intel.com/content/dam/support/us/en/documents/ssdc/hpssd/sb/Intel_SSD_DC_P3700_Series_PCIe_Product_Specification-005.pdf
https://www.intel.com/content/dam/support/us/en/documents/ssdc/hpssd/sb/Intel_SSD_DC_P3700_Series_PCIe_Product_Specification-005.pdf
https://ark.intel.com/zh-cn/products/79625/Intel-SSD-DC-P3700-Series-400GB-2_5in-PCIe-3_0-20nm-MLC
https://ark.intel.com/zh-cn/products/79625/Intel-SSD-DC-P3700-Series-400GB-2_5in-PCIe-3_0-20nm-MLC
https://spdk.io/doc/index.html
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