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8. MI-R3HHIFER

1. DPDKFift

DPDK 42 #RIntel Data Plane Development Kit, ZIntelf2 (fHEIE A& THE, HETXFFNARM |

X86, PowerPCEEANFEARZEN T F P 23 [ im A BdE L AL PRER AL P R AR AR BN I S KE, BRI T Linux &
FLUBR MR ODER, e ET MM APEdEEE iRl HE, Biitgmikn] DUsfTTERZ
Linux##/EZR St I-; DPDK{EH TBSD License, AR {E T NV AE H B FoRSTH B LRI EE B
H, BT EPMERE S PEREM 2SN AR, FESCIR bR eSS T Ao T B AR N 28 HEAR B8 = 3 i

2. DPDK T /¢t

DPDK i i Z AR R A&, HHTESRX ORHMRER ) BT 203 WM
2R (PMD) ,

 Kernel Bypass: 1£F /22 EINAIEM NIC ZIN FHEFRSE, BAIENR, SdMNZ, XHERTE
F P 2SR S 6] 2 [ A h I 2 il R Se U, BEAh, I IEER NIC IRBNFRR. AR 2% HE
A EAT15 I NHIERERISS, ] DARTS#E— 2 IS,

o HWBRKIGFEF (PMD) : 4 CPU WEIMiK, CPU AZ51% NIC T, iz ARBhNa T PMD
DARS T NIC DARBGHT R 2.,

FRit=z b, DPDK I RAHAM 7%, 5I40 CPU affinity, CPU isolation. KU 17 (huge page
memory). RAF1TX 5T (cache line alignment)FlIit E#1E(bulk operations), PASZINRTREMI A MERE,

3. V-5 X

RKF-E X FGMAC/PCIe A2 TR &, GMACHZ XHRHEM T IEM+~; PCle SHix1/x2/x428BU AT M
+, RK3588% X FFIMEZ6 MM+ 41 PCle + 21NGMAC, BN BRI R :

3.1 RK3566
el Bk XFSHEEE  Xlanetfsr  ZHDMA XHFMMU
PCle Gen2 x 1 RConly 75 = 7 4

GMAC 1000M (x2)  RGMII / / / 2
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3.2 RK3568

o XHSHRH X+
el i ) % ¥¥lanetfs 7
Hx DMA

PCle Gen2 x 1 RC 7 a5 7
lane only
PCle Gen3 x 2 o 1 lane RC+ 1 lane o

RC/EP = E
lane RC
GMAC 1000M

RGMII / / /
(x2)

3.3 RK3588
R B X Fflaneff 57 nf Hiphy
PCle Gen3 x 4 lane RC/EP yosa pcie30phy
PCle Gen2 x 1 lane (x3) RC only % pcie30phy, combphy1_ps
GMAC 1000M (x2) RGMII / /
3.4 RK3588S

G Bisk X Fflaneff 57 nf Hiphy
PCle Gen3 x 1 lane RC only S combphy?2_psu
PCle Gen2 x 1 lane RC only 5 combphyO_ps
GMAC 1000M (x2) RGMII / /

4. DPDK ML &

HER:

« GMACJi%: HSDKEAIASHE, IHSDKFHZEATH T, S SDKHY
external/dpdk/gmac/README.txt, HRAEPAZIRARTT LA RN T,
o PCIESj%: SDKMexternal/dpdk/pcie/README.txt,

M

o

i

XF¥
MMU

o)

|

i

PiDMA
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fm

DMA
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4.1 DTS

o GMACHZE 1 LMHEE DTS A UIO i/, DA RK3568-evbl &% :

diff --git a/arch/armé4/boot/dts/rockchip/rk3568-evbl-ddr4-v10.dtsi
b/arch/armé4/boot/dts/rockchip/rk3568-evbil-ddr4-v10.dtsi

index 0ch57e9d8529..c7729258e51d 100644

--- a/arch/armé64/boot/dts/rockchip/rk3568-evbl-ddr4-v10.dtsi

+++ b/arch/armé64/boot/dts/rockchip/rk3568-evbl-ddr4-v10.dtsi

@@ -262,6 +262,14 @@

status = "okay";
3
+&gmac_uio0 {
+ status = "okay";
+};
+

+&gmac_uiol {

+ status = "okay";

+};

+

/*
* power-supply should switche to vcc3v3_lcdil_n
* when mipi panel is connected to dsii.

4.2 Wizt E

defconfigf [0 NACHE :

CONFIG_UIO=m
CONFIG_STMMAC_UIO=m
CONFIG_HUGETLBFS=y

4.3 HiEKO

HANEIH T B BARAE S2 BRI (B 2

make CROSS_COMPILE=aarch64-1linux-gnu- ARCH=armé64 rockchip_1linux_defconfig

#TF4 . 25 AL E

make CROSS_COMPILE=aarch64-1linux-gnu- ARCH=armé4 menuconfig

make CROSS_COMPILE=aarch64-linux-gnu- ARCH=armé64 rk3568-evbl-ddr4-v10-1linux.img -
j8

#RE boot .imgMpushtA>EHko
adb push igb_uio.ko #Z#SDKHJexternal/dpdk/pcie/README. txt
adb push drivers/uio/uio.ko
adb push drivers/net/ethernet/stmicro/stmmac/stmmac_uio.ko
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4.4 DPDK %i¥%

DPDK M f A T & A MU R S8 /2 Debian 11, DPDK ffiA 21.11, 4wi¥2 % hitp://doc.dpdk.org/guides-2
1.11/linux_gsg/cross build dpdk for arm64.html

o PC XX 4miFE

wget https://developer.arm.com/-/media/Files/downloads/gnu-a/9.2-
2019.12/binrel/gcc-arm-9.2-2019.12-x86_64-aarch64-none-linux-gnu.tar.xz
tar -xvf gcc-arm-9.2-2019.12-x86_64-aarch64-none-linux-gnu.tar.xz

export PATH=$PATH:<cross_install_dir>/gcc-arm-9.2-2019.12-x86_64-aarch64-none-
linux-gnu/bin

apt install build-essential

apt install pkg-config-aarch64-1linux-gnu
apt-get install python3 python3-pip

apt install meson

apt install ninja-build

#RPERE, BN S B BRI 45 2R NI — B, INRA— B — B, NI TCikgw
%!

config/arm/armé64_armv8_1linux_gcc

meson aarch64-build-gcc --cross-file config/arm/armé4_armv8_linux_gcc
meson --reconfigure aarch64-build-gcc --cross-file
config/arm/armé64_armv8_1linux_gcc -Dbuildtype=debug -Dplatform=armé4 -
Dexamples=12fwd, 13fwd

ninja -C aarch64-build-gcc

o &M% DPDK (& HDebianZ&%t)

apt-get install python3 python3-pip
apt install meson

apt install ninja-build

pip3 install meson ninja

apt-get install libdpkg-perl
apt-get install build-essential
apt-get install python3-pyelftools
apt install libnuma-dev

apt install libpcap-dev

meson setup -Dplatform=generic build
cd build

ninja

ninja install

5. 817 DPDK &%
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5.1 HEEBEn

echo 1024 > /sys/kernel/mm/hugepages/hugepages-2048kB/nr_hugepages

5.2 % KO
#INEUIO
insmod uio.ko
insmod stmmac_uio.ko #GMAC
insmod igb_uio.ko #PCIe

#/NZEGMAC PMDKIF3Kzh
dpdk/usertools/dpdk-devbind.py -b igb_uio 0000:01:00.0
dpdk/usertools/dpdk-devbind.py -b igb_uio 0000:01:00.1

#/NEPCIE PMDI| 3K (0000:01:00 . XEKHLLIRAYT)

dpdk/usertools/dpdk-devbind.py -b igb_uio 0000:01:00.
dpdk/usertools/dpdk-devbind.py -b igb_uio 0000:01:00.
dpdk/usertools/dpdk-devbind.py -b igb_uio 0000:01:00.
dpdk/usertools/dpdk-devbind.py -b igb_uio 0000:01:00.

W N B o

#HIT R MERER T (A B 5 R IE R )

echo performance | tee $(find /sys/ -name *governor) /dev/null || true

LIEPINISE
echo 1024 > /sys/kernel/mm/hugepages/hugepages-2048kB/nr_hugepages

#BEFNNR, - -txpkts=15007] UL E K/
dpdk-testpmd -1 5,6,7,8 -n 4 -- -1 --nb-cores=1 --forward-mode=flowgen --
txpkts=1500

ERINTFFHUEE R S5 BRI 28 ZE I 2 R A NAZ I 2%, IX B3R TS insmod stmmac_uio.ko 1 rmmod % ko >k
%] DPDK 5 WNAJHA M8 ), BIEIE KO f&, =[EFFERA N L8RS,

o A\ DPDK &5l
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// LAGMAC A3l

root@linaro-alip:/home/linaro#insmod stmmac_uio.ko

[ 41.232761] Generic PHY stmmac-1:00: attached PHY driver [Generic PHY]
(mii_bus:phy_addr=stmmac-1:00, irq=POLL)

[ 41.236447] dwmac4: Master AXI performs any burst length

[ 41.236497] rk_gmac-dwmac fe@10000.ethernet eth0: No Safety Features support
found

[ 41.236886] rockchip_eth_uio_drv fe@10000.uio: Registered uio_eth® uio
devices, 3 register maps attached

[ 41.241453] Generic PHY stmmac-0:00: attached PHY driver [Generic PHY]
(mii_bus:phy_addr=stmmac-0:00, irq=POLL)

[ 41.257084] dwmac4: Master AXI performs any burst length

[ 41.257138] rk_gmac-dwmac fe2a0000.ethernet ethl: No Safety Features support
found

[ 41.257523] rockchip_eth_uio_drv fe2a@000.uio: Registered uio_ethl uio
devices, 3 register maps attached

o R[N PNAZILE ] -

/7 LAGMAC {3l

root@linaro-alip:/home/linaro# rmmod stmmac_uio

[ 2200.304636] Generic PHY stmmac-0:00: attached PHY driver [Generic PHY]
(mii_bus:phy_addr=stmmac-0:00, irq=POLL)

[ 2200.318163] dwmac4: Master AXI performs any burst length

[ 2200.318205] rk_gmac-dwmac fe2a@000.ethernet ethl: No Safety Features support
found

[ 2200.318227] rk_gmac-dwmac fe2a@000.ethernet ethl: IEEE 1588-2008 Advanced
Timestamp supported

[ 2200.318443] rk_gmac-dwmac fe2a0@000.ethernet ethl: registered PTP clock

[ 2200.319414] IPv6: ADDRCONF(NETDEV_UP): ethi: link is not ready

[ 2200.322971] Generic PHY stmmac-1:00: attached PHY driver [Generic PHY]
(mii_bus:phy_addr=stmmac-1:00, irq=POLL)

[ 2200.324883] dwmac4: Master AXI performs any burst length

[ 2200.324921] rk_gmac-dwmac fe@10000.ethernet eth®: No Safety Features support
found

[ 2200.324945] rk_gmac-dwmac fe010000.ethernet eth®: IEEE 1588-2008 Advanced
Timestamp supported

[ 2200.325468] rk_gmac-dwmac fe0@10000.ethernet eth®: registered PTP clock

[ 2200.325814] IPv6: ADDRCONF(NETDEV_UP): eth@: link is not ready

[ 2205.385406] IPv6: ADDRCONF(NETDEV_CHANGE): eth@: link becomes ready

5.3 ¥ B performance i\

echo performance
echo performance
echo performance
echo performance
#8k

echo performance | tee $(find /sys/ -name *governor) /dev/null || true

/sys/devices/system/cpu/cpufreq/policy®/scaling_governor
/sys/devices/system/cpu/cpufreq/policy4/scaling_governor
/sys/devices/system/cpu/cpufreq/policy6/scaling_governor
/sys/class/devfreq/dmc/governor


af://n219

5.4 J&17 testpmd

o HREANNAmS
--vdev=net_stmmac0 --vdev=net_stmmacl £ R~EEMELLILE, BT TZeEEN (PCledt
TEE)
--main-lcore=0 F/ 0 BTEEH, 2 #1 3 ZATHE
--iova-mode=pa [ J91%& 832 HF iommu, #{ iova-mode FUE Y pa 15138
- T 5770/ eal 2445 testpmd HIS%K

-i FIRHE dpdk-testpmd @A AR R

#PAGMAC I :
root@linaro-alip:/home/linaro# ./dpdk-testpmd --iova-mode=pa --vdev=net_stmmacO
--vdev=net_stmmacl -1 0,2,3 --main-lcore=0 -- -i

EAL: Detected CPU lcores: 4

EAL: Detected NUMA nodes: 1

EAL: Detected static linkage of DPDK

EAL: Multi-process socket /var/run/dpdk/rte/mp_socket
EAL: Selected IOVA mode 'PA'

TELEMETRY: No legacy callbacks, legacy socket not created
Interactive-mode selected

wWarning: NUMA should be configured manually by using --port-numa-config and --
ring-numa-config parameters along with --numa.

testpmd: create a new mbuf pool <mb_pool _0>: n=163456, size=2176, socket=0
testpmd: preferred mempool ops selected: ring_mp_mc
Configuring Port O (socket 0)

stmmac_net: stmmac_eth_1link_update()Port (©) link is Up
Port 0: BA:AO:3F:FD:B2:8C

Configuring Port 1 (socket 0)

stmmac_net: stmmac_eth_1link_update()Port (1) link is Up
Port 1: B6:AQ:3F:FD:B2:8C

Checking link statuses...

stmmac_net: stmmac_eth_link_update()Port (0) link is Up
stmmac_net: stmmac_eth_1link_update()Port (1) link is Up
Done

o JFEF R

testpmd> start
io packet forwarding - ports=2 - cores=1 - streams=2 - NUMA support enabled, MP
allocation mode: native
Logical Core 2 (socket 0) forwards packets on 2 streams:
RX P=0/Q=0 (socket 0) -> TX P=1/Q=0 (socket 0) peer=02:00:00:00:00:01
RX P=1/Q=0 (socket 0) -> TX P=0/Q=0 (socket 0) peer=02:00:00:00:00:00

io packet forwarding packets/burst=32
nb forwarding cores=1 - nb forwarding ports=2
port 0: RX queue number: 1 Tx queue number: 1
Rx offloads=0x0 Tx offloads=0x0
RX queue: 0
RX desc=0 - RX free threshold=0
RX threshold registers: pthresh=0 hthresh=0 wthresh=0
RX Offloads=0x0
TX queue: 0O
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TX desc=0 - TX free threshold=0
TX threshold registers: pthresh=0 hthresh=0 wthresh=0
TX offloads=0x0 - TX RS bit threshold=0
port 1: RX queue number: 1 Tx queue number: 1

Rx offloads=0x0 Tx offloads=0x0

RX queue: 0
RX desc=0 - RX free threshold=0
RX threshold registers: pthresh=0 hthresh=0 wthresh=0
RX Offloads=0x0

TX queue: 0O
TX desc=0 - TX free threshold=0
TX threshold registers: pthresh=0 hthresh=0 wthresh=0
TX offloads=0x0 - TX RS bit threshold=0

o EERREE:

testpmd> show port stats all

HtH R NIC statistics for port O #####H#HHHHHHIH I HAH T
RX-packets: 5240160 RX-missed: © RX-bytes: 314409600

RX-errors: 0

RX-nombuf: 0

TX-packets: 0 TX-errors: 0 TX-bytes: 0

Throughput (since last show)

RX-pps: 0 Rx-bps: 0

TX-pps: 0 TX-bps: 0

SO PR e s g s P e e e e g e e e e e e e e e e e e e e

Ht T NIC statistics for port 1 ########HHHHIH T
RX-packets: 0 RX-missed: © RX-bytes: 0

RX-errors: 0

RX-nombuf: 0

TX-packets: 5180224 TX-errors: 0 TX-bytes: 310813440

Throughput (since last show)

RX-pps: 0 Rx-bps: 0

TX-pps: 0 TX-bps: 0

SopEs P EEE e e g S e e e g R s e e e e e e e e e e e e e g
testpmd> show port stats all

#HHHRHH TR R R AE NIC statistics for port O #E#####H#HHHAHHHAHHHRHHE
RX-packets: 6382336 RX-missed: 0 RX-bytes: 382940160

RX-errors: 0

RX-nombuf: 0

TX-packets: 0 TX-errors: 0 TX-bytes: 0

Throughput (since last show)

RX-pps: 681809 Rx-bps: 327268480

TX-pps: 0 Tx-bps: 0

HHHBHAHHHHAH AR BH AR A R AR R R R AR R AR R AR

HHHHRHH TR H R R R AR NIC statistics for port 1 #E###HHAHHHAHHHBHHHRHHE
RX-packets: 0 RX-missed: 0 RX-bytes: 0

RX-errors: 0

RX-nombuf: 0

TX-packets: 6322397 TX-errors: 0 TX-bytes: 379343820



Throughput (since last show)

Rx-pps: 0 Rx-bps: 0

Tx-pps: 681810 Tx-bps: 327269160
T

o HEWHMHKEA:
--nb-cores & RFEE dpdk-testpmd FHVERE & TAEAIRAI SR
--rxd FEUL AT FER T
—txd RIEBATIHR R
--rxq /G E dpdk-testpmd FEULBAFI L, RK3568 FAFIECH1
--txq RHEE dpdk-testpmd AIERAFIEL, RK3568 FAFIEC1

5.5 ia17 12fwd

12fwd FRINZEDEE W MZA REMNAEL &

./dpdk-12fwd -1 0,2,3 --main-lcore=0 --iova-mode=pa --vdev=net_stmmacO --
vdev=net_stmmacl -- -q 1 -p 0x3
12fwd IBITHY B B SRR 10sFh 2 RIFT —IR, BRI SHER, BUCRK R OEREEME XM,

¥:: --vdev=net_stmmac0 --vdev=net_stmmacl R/ F5ENELLILE, BTG TF2EEN (PCleftiih
&) o

.6 1217 13fwd

./dpdk-13fwd -1 3 -n 1 --iova-mode=pa --vdev=net_stmmacO --vdev=net_stmmacl -- -p
0x3 -P --config="(0,0,3),(1,0,3)" --parse-ptype

-p PortMask Z 45 7€ i I B ) 1 0;

--vdev=net_stmmac0 --vdev=net_stmmacl FREE M ELLILE, B4 TFEEEN (PCleltia
iE)

-P ZRETRR A M IR ENTRAAR, DUEWEIATA BdEt;

--config (port,queue,lcore), [(port,queue,lcore)] SEUH LARCE R, BAFI, #ZZ BB MR, 5]
4n, --config (0,0,3) /=M 0 BIRAF 0 HI#Z 3 A TALTE;

ERTERENR, BTN T 13fwd FIERIARS EHALN,  RD

LPM: Adding route 198.18.0.0 / 24 (0) [net_stmmacO]
LPM: Adding route 198.18.1.0 / 24 (1) [net_stmmac1]
LPM: Adding route 2001:200:: / 64 (0) [net_stmmacO]
LPM: Adding route 2001:200:0:1:: / 64 (1) [net_stmmac1l]

W2, BV IP o 198.18.0.0/24 B EGBR R 2@id W O 0 #4756 %, HERYIP 4 198.18.1.0 / 24 E&Y
HERERSIEE M O 1 TR R, EIRBRABS RN RS R ECER, A AR fwdili s, 55
BB IR R B bripAlJEip.
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6. Pktgen

TEMF L #IPkigen , 2T DPDK, FrATRESCom iR 24E4f DPDK, iS4 1. 25 TTHIJT KM %
DPDK.

6.1 B#Y pktgen-dpdk JifY

git clone http://dpdk.org/git/apps/pktgen-dpdk
apt-get install libpcap-dev

apt-get install libnuma-dev

apt install meson

apt install ninja-build pkg-config

6.2 DPDK ik

cd build

ninja

ninja install

ldconfig

export PKG_CONFIG_PATH=/usr/local/lib/aarch64-1linux-gnu/pkgconfig/

6.3 Pktgen %%

cd pktgen-dpdk
meson build

cd build

ninja

6.4 i217 Pktgen f£)%

./build/app/pktgen --iova-mode=pa --vdev=net_stmmac® -1 6,7 --proc-type auto --
log-level debug -- -P -m 7.0

Hrp, EAL options 25> °] LAZE DPDK EAL parameters, B % —NSEGEE -1 28, FEXRiE
TEERIIRENE, e 11,2 803 -11-2, FoRMHZ 1% 2,

EfSEERZ, pkigen EDEFGEMN MEZ, K9 pktgen TE— M TR E,  Heanm R 0d 12
STl SE VNS

pkigen HAZSHIR T RELENE -m 28, WERIEEM OS5 AR GER, Han:

-m2.0: FORIAZ 2 RAEHEW O 0, ERERNE, HGEEEZIMINNXR (ERHZMMFZ M)
W T2 AER] -m 2454,

WEREN ), BAFisE— N -P S8, RRIETE W AR, DMERREIrE SR,

R BEBIRASAFITE Pkegen:
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set 0 size 64

set O src ip 198.18.0.100/24
set 0 dst ip 198.18.1.101

set O dst mac ba:a0:3f:fd:b2:8c

start O
M-k
7. PEREFS b
B (%) L2565 % L3#K
RK3588 GMAC + 64 Byte 650Mbit/s 530Mbit/s
RK3588 GMAC + 1500 Byte 940Mbit/s 940Mbit/s
RK3588 Intel 1210/350 PCle + 64 Byte N/A 737Mbit/s
RK3588 Intel 1210/350 PCle + 1500 Byte 940Mbit/s 940Mbit/s
RK3568 GMAC + 64 Byte 600Mbit/s 580Mbit/s
RK3568 GMAC + 1500 Byte 940Mbit/s 940Mbit/s
TR
L XN T 2%, AILAMZI85% A RIRCR T4, LAl s i%1000Mbps, M84#%791000 x 8 x 0.85=
6.8Gbit/s;

2. NIAFTRE AREPRIABIE G SN 7T, (HL2—RERRTL3, B0 T — D EH R A ERE;

8. MR 2 H§55%

Big %I R
GMAC+PHY GMII 1000M
Intel 1210 PClIe x1 1000M
Intel 1350 PCle x4 1000M x4

RTL8111H PClex1 1000M
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