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Okinawa Open Laboratory: 5GPJ
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Okinawa Open Laboratory
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Kata Containers

e OpenStack Foundation WA —T VY —XXTRELTULS
CXa7EAVFTFSVIAIL (BLURILSZVF1L) D—D

o BELVMEZERUVWCIOYVFHEINED—O0O—-RONHEEZAE(L
o BEONTIR—NTHFICHIG
QEMU/KVM, Cloud Hypervisor/KVM, Firecracker/KVM 7% &
o MEET—XOMEEEEICEVNED
kata-containers/docs/hypervisors
kata-containers/docs/design/virtualization

o TJOFLYIVTHBAXRBEEH S (EICHEREHE)

o Baidu, Alibaba, Huawei
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https://github.com/kata-containers/kata-containers/blob/main/docs/hypervisors.md
https://github.com/kata-containers/kata-containers/blob/main/docs/design/virtualization.md

Kata Containers Architecture (v2.x)

e Kata Runtime (containerd-shim-kata-v2) RELRNILS VS 1 LH\SZ(TE DT
s %E vSOCKIEH TVMHAMNDkata-agentANEX L. IV T T OEREEETS
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CRI Client Pod Sandbox
(kubelet, cri-tools..)
container container
l workload workload
) \/
CRI-O or Containerd
kata-agent

T /

containerd-shim-kata-v2

guest kernel

| Hypervisor VSOCK Socket

Host Kernel (QEMU/KVM etc...)

@OkinawaOpenlLab

__ container (process)

management



High Level Runtime, Low Level Runtime

e FLANILSZUHTL
o CRIClient iS5 Pod {EBPHIBRE E DEIHZEZ(TELD
o dAVFFTAXA—INEBPRY ND—O0BBEETD
o BELANILSZVUSTL
o BULRILSYSALNSOMBTIYT T ORIPOELLE DFIEHETS
BERXR—LXR—IDIER. cgroup [CKD Y —XHH, pivot root 7L ...

CRI Client
(kubelet, cri-tools..)

( UNIX Domain Socket )

High Level Runtime

==

Low Level Runtime runc, kata-runtime & &

containerd, cri-o L&

Ref: VT FI—HHSHENMEOTUVBS VS 1L Trunc | E{FET B[Container Runtime Meetup #1FEEX L R— K]
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https://medium.com/nttlabs/runc-overview-263b83164c98
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Host e Guest
o OS: Ubuntu 20.04 LTS o OS: Ubuntu 18.04LTS
o Kernel: 5.4.0-65-generic o Kernel: v5.10.25
o Containerd: v1.5.2
o Kata Runtime: v2.1.1 e Free5GC
o vSock: 1.0.2.0-k o Free5GC nightly
o gemu: v5.2.0 (kata-static) o gtp5g nightly
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High Level Runtime, Low Level Runtime

e Host

o OS: Ubuntu 20.04 LTS
Kernel: 5.4.0-65-generic
Containerd: v1.5.2
Kata Runtime: v2.1.1
vSock: 1.0.2.0-k

o gemu: v5.2.0 (kata-static)

e Guest
o OS: Ubuntu 18.04LTS
o  Kernel: v5.10.25
e Free5GC (Ubuntu Focal R—ZDAVFF 1 XA—IEVER)

o  Free5GC - commit id: b1172c3c4b9d3e1467ec1fbc349194279bc18ada
upf - commit id: bdbff7e55851b0079e15befbb72e8a2738311716
amf - commit id: 40812d2279530dd967271e8fea2da221b8239aa5

o gtp5g nightly

o O O O
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IRIBEBEE (containerd / kata-containers)

® Containerd / Default CNI / &&170 7 7 )LD ER

$ wget https://github.com/containerd/containerd/releases/download/v1.5.2/cri-containerd-cni-1.5.2-linux-amdé4.tar.gz -O - |
tar zxvf -
$ sudo cp -rf etc/* /etc/

$ sudo cp -rf opt/* /opt/

$ sudo cp -rf usr/* /usr/

$ sudo mkdir -p /etc/containerd

$ containerd config default | sudo tee /etc/containerd/config.toml

® Kata Containers OER

$ wget https://github.com/kata-containers/kata-containers/releases/download/2.1.1/kata-static-2.1.1-x86_64.tar.xz -O - | tar Jxvf

$ sudo cp -rf opt/* /opt/
$ echo “export PATH=\$PATH:/opt/kata/bin” >> ~/.bashrc

$ sudo In -s /opt/kata/bin/containerd-shim-kata-v2 /usr/local/bin/containerd-shim-kata-v2
$ sudo mkdir -p /etc/kata-containers
# sudo cp /opt/kata/share/defaults/kata-containers/configuration-qemu.toml /etc/kata-containers/configuration.toml

OKINAWA
‘4 OPEN @OkinawaOpenLab 19
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SR ERS:E# (/etc/containerd/config.toml)

0 B ooladmin@srv04fit: ~

[plugins] ]

[plugins."io.containerd.grpc.vl.cri"]
[plugins."io.containerd.grpc.vl.cri".cni]
[plugins."io.containerd.grpc.vl.cri".containerd]

[plugins." i i".containerd.default_runtime]
[plugins."io.containerd.grpc.vl.cri".containerd.default_runtime.options]
[plugins."io.containerd.grpc.vl.cri".containerd. runtimes]
[plugins."io.containerd.grpc.vl.cri".containerd. runtimes. runc]
[plugins."io.containerd.grpc.vl.cri".containerd. runtimes. runc.options]

<..Snip..>

[plugins."io.containerd.grpc.vl.cri".containerd. runtimes.kata]
runtime_type = "io.containerd.kata.v2"
privileged_without_host_devices = true
pod_annotations = ["io.kata-containers.x"]

[plugins."io.containerd.grpc.vl.cri".containerd. runtimes.katacli]
runtime_type = "io.containerd.runc.v2"
[plugins."io.containerd.grpc.vl.cri".containerd. runtimes.katacli.options]

NoPivotRoot = false

NoNewKeyring false

ShimCgroup = ""

IoUid = @

IoGid = @

BinaryName = "/opt/kata/bin/kata-runtime"
Root = "*

CriuPath = ""

SystemdCgroup = false

[plugins."io.containerd.grpc.vl.cri".containerd.untrusted_workload_runtime]
base_runtime_spec = ""
container_annotations = []
pod_annotations = []

## Changed
privileged_without_host_devices = true
runtime_engine = ""

runtime_root =

## Added

runtime_type = "io.containerd.kata.v2"
BinaryName = "/opt/kata/bin/kata-runtime"

[plugins."io.containerd.grpc.vl.cri".containerd.untrusted_workload_runtime.options]

«aSNip..>
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o FreeSGCHOBNF(EICAMFEUPR)ZEEMETESEMHI(CIE. U T ZETOMEND D
o AMFRICSCTPZERZNE L Tz Guest Kernel DAE
o UPFHAI(Cgtp5g module ZfHHIAA T Guest Kernel H' Guest Image DR
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Guest Kernel (C built-in THIFAD
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4

FreeS5GCZEI{ES B 3 L CTUETS (R

e Guest Kernel ¥ Guest Image MIERRICdr Tz T,
Kata Containers AT\ CEMY —ILAEAEINTULS
o kata-containers/tools/os-builder/image/rootfs.sh
o kata-containers/tools/os-builder/image-builder/image_builder.sh
o kata-containers/tools/packaging/kernel/build-kernel.sh

OKINAWA

f::gmron @OkinawaOpenLab
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FreeS5GCZEI{ES B 3 L CTUETS (R

o WELI7AIVEIERT DI TORN
o Guest Kernel DEJLE
&8 Kernel ZRAAL T gtp5g EVa1—ILEEILR
o Rootfs MERK
EJLREH gtpsg Y 1 —JU% Rootfs RICEE
o Guest Image MIER
Rootfs% Jo(C Guest Image &= {ERY,
o Kata Containers %57 7 T JLDEE
[hypervisor.gemu] T® kernel & image NEHE
[agent.kata] T kernel_modules (C gtp5g Z3EM

OKINAWA
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FEY—-ILOBE

e kata-containers/tools/os-builder/image/rootfs.sh

o Guest Image Z{EMT BBRD Rootfs Z{EMT B

o BEIWRBHNDN—IVEI1-ILEFZABEET D

o EBMTREBLE/N\VT—IEEFIDIAZVITEL VA ~—)UAREE
e kata-containers/tools/os-builder/image-builder/image_builder.sh

o FETYER LTz Rootfs & R— X (C Guest Image &{ERT B
e kata-containers/tools/packaging/kernel/build-kernel.sh

o Guest Kernel ZEJLRT S

kata 2.x T 74 JL=MD/A\—2 3 (35.10.25
o BHHICEMWMEUIZOWHN—XILZA T3 VIEENRS BERICFA

OKINAWA

% OPEN @OkinawaOpenLab

LABORATORY

20



Guest KernelDEJ K

e build-kernel.sh ZFIHT 3
o kata-containers DYV —XEEILRICHEBEIL/) v —IERS

$ mkdir ~/workdir && cd ~/workdir

$ wget https://github.com/kata-containers/kata-containers/archive/refs/tags/2.1.1.tar.gz -O - | tar zxvf -
$ sudo apt install -y flex bison libelf-dev libssl-dev

o TFEDHREIT7TIL (*conf) ZEIDFT v LI KIAEET D
~/workdir/kata-containers/tools/packaging/tools/kernel/configs/fragments/x86_64
CONFIG_IP_SCTP=y

CONFIG_MODULES=y (VMEBIBZH—RIVESA—VEFEARADT-OICHE
CONFIG_MODULE_SIG=y

CONFIG_NET_IP_TUNNEL=y
CONFIG NET UDP TUNNEL=y (GTP5GDEIMEIZWE ChDOAHEERNLT A LITHELL-EETPEEZIL)
CONFIG_GTP=y

% OKINAWA _
f::gmronv @OkinawaOpenlLab
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Guest KernelDEJ K

e build-kernel.sh ZF|HT S
o Kernel ZEJUR U. bzlmage & vmlinuz ELTIE—-LTHL
setup 4723 T Linux Kernel MBS & Kernel Config & Z%7E
build 7723 TCH—XRIVEEILRT S

$ cd ~/workdir/kata-containers/packaging/kernel/
$ sudo ./build-kernel.sh -a x86_64 -v 5.10.25 setup

$ sudo ./build-kernel.sh -k kata-linux-5.10.25-85 -a x86_64 -v 5.10.25 build
$ sudo cp kata-linux-5.10.25-85/arch/x86/boot/bzimage /opt/kata/share/kata-containers/new-vmlinuz

% OKINAWA _
f::gmronv @OkinawaOpenlLab

22



Gtp5gE€IJ 1—-ILDEI K

e gtpbg €I 1—JU%& Guest Kernel D/N\—TJ3a VU TEILRTIUNENRD S
o Makefile ® INCLUDE_DIR & Guest Kernel DJb— kT 1 LI R UAEET D

< INCLUDE_DIR = /usr/src/linux-headers-$(KVERSION)/
> # INCLUDE_DIR = /usr/src/linux-headers-$(KVERSION)/

> INCLUDE_DIR = /home/user/workdir/kata-containers/tools/packaging/kernel/kata-linux-5.10.25-85

o gtpbg ®IVa1—-ILEEILRTSD

$ cd gtp5g
$ sudo make

% OKINAWA _
OPEN o @OkinawaOpenLab 23



4

RootfsDIERL

o Guest Image BEEM T BIZHICR—R 78D Rootfs ZIERT D
o Rootfs Z{EH T BER(C. gtp5g.ko ERINLSDT v LI RUAEE L.
depmod & IV Y R&EETU TIKZERICEET 3 1BHE=EFHI B
depmod E{TEFHCWARNINGMEZTRIN S MARICUELS TERL)
o Docker EZ&EFU\Z Rootfs ZE/ERBIRE (USE_DOCKERA =3 V)

$ cd ~/workdir/kata-containers/osbuilder/rootfs-builder
$ sudo OS_NAME=bionic OS_VERSION=18.04 AGENT_BIN=kata-agent USE_DOCKER=yes AGENT_INIT=yes

SECCOMP=no ./rootfs.sh ubuntu

$ sudo mkdir ./rootfs-bionic/lib/modules/5.10.25/kernel/drivers/net

$ sudo cp ~/gtp5g/gtp5g.ko ./rootfs-bionic/lib/modules/5.10.25/kernel/drivers/net
$ depmod -a -b rootfs-bionic 5.10.25

OKINAWA

f::gmronv @OkinawaOpenlLab
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Guest ImageD{ERK

e VM ZiBENT BERICHIFT B Guest Image Z/ERRT B
o {ER U JZ Rootfs XTI S
o Docker £%&FU\/Z Rootfs Z/ERAIAE (USE_DOCKERZA < 3)

$ cd ~/workdir/kata-containers/osbuilder/image-builder
$ sudo AGENT_INIT=yes USE_DOCKER=yes ./image_builder.sh ../rootfs-builder/rootfs-bionic

$ sudo cp -rf kata-containers.img /opt/kata/share/kata-containers/new-kata.img

% OKINAWA _
f::gmronv @OkinawaOpenlLab
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Kata Containers SR 7 7 T JVD(EIE

SCTPXegtp5gZ A U fz Guest Kernel & Guest Image Z18E T D

[agent.kata] T®D kernel_modules (C gtp5g £ 8FET D & T
VMBI (CENRIIC gtpbg EY 1 —JLEO—RHEES
FELULEVWEI1-ILEEBEL TULBIGaIIVMDIEZEIC KT S

[hypervisor.qemu]

path = "/opt/kata/bin/gemu-system-x86_64" (gemuZfEF)

kernel = "/opt/kata/share/kata-containers/new-vmlinuz" (¥7zIZ{ERkL 7= Guest Kernel Z487E)
image = "/opt/kata/share/kata-containers/new-kata.img" (¥i/zIZ{Epk L= Guest Image #$§5)
machine_type = "pc"

<..snip..>

[agent.kata]
kernel_modules=["gtp5g"] (gtp5gZEI8TE)

<..snip..>

@OkinawaOpenlLab 26



ENiERESR

e AMFEUPFMD& Kata Containers FCEIM{ES . EHmEDR% Ei
kubernetes & E (FHAUVVT . cri-tools CFEXETCTEMERESS

©)
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[ sMF || AusF |

[ NssF || ubm | o

s

[ ubr || ubm | Z

I Mongo II NRF I —
5G Emulator

Pod Sandbox

AMF | [ upF ] 2

I_l .5

I cni0 I [
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AMF/UPF J —|~

[} B ooladmin@srvO4fit: ~

ooladmin@srv@4fjt:~$ sudo crictl ps -a

DEBU[0000] get runtime connection

DEBU[000@] connect using endpoint 'unix:///run/contai
DEBU [0000]
DEBU [0000]
DEBU[0000]
DEBU[0000]
DEBU [0000]
Selector:map[stringlstring{},},}

get image connection

connect using endpoint 'unix:///run/containerd/containerd.sock
connected successfully using endpoint: unix:///run/containerd/containerd.sock
ListContainerRequest: &ListContainersRequest{Filter:&ContainerFilter{Id:,State:nil,PodSandboxId:,Label

(ESEhEEER1)

d/containerd.sock' with '10s' timeout
connected successfully using endpoint: unix:///run/containerd/containerd.sock

with '10s' timeout

DEBU[0000] ListContainerResponse: &ListContainersResponse{Containers: []*Container{&Container{Id:67fe8028bf7719363

52b4c11d82edefc26455c11cda5f4d953c9e82ed3102fd7, PodSandboxId: f2eb50372bb6
b421254c1173,Metadata:&ContainerMetadata{Name:amf,Attempt:0, }, Image:&Imag
ly-focal,Annotations:map[string]lstring{}, }, ImageRef:sha256:5d0301deded794
18d7b74f0a,State: CONTAINER_RUNNING, CreatedAt:1626160474813331635, Labels:m
glstring{}, },&Container{Id:58c49f95d83a0455ab95020406e78c65592412793698c0
2bb6fab0059a6c2acel3bcadd45f7cf9001f2e457e16b421254c1173,Metadata:&Contai
ImageSpec{Image:sumichaaan/free5gc-aio:nightly-focal,Annotations:map[stri
d7948ac70ce5cf6735db633d56d382bab84e5e2ab8e018d7b74f0a, State: CONTAINER_RU
ls:map[string]lstring{},Annotations:map[stringlstring{},},},}
CONTAINER IMAGE CREATED
ATTEMPT
58c49f95d83a0
0

POD ID
sumichaaan/free5gc-aio:nightly-focal
f2eb50372bb6f
sumichaaan/free5gc-aio:nightly-focal
f2eb50372bb6 f

8 minutes ago

24 minutes ago

67fe8028bf771
0

ooladmin@srvoafjt:~s |
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[ ] ooladmin@srv0afit: ~

ooladmin@srv@4fjt:~$ ps aux | grep gemu
root 17848 0.0 0.0 76340 1752 ? SU 07:14 0:00 /opt/kata/libexec/kata-gemu/virtiofsd ——fd=3 -o source=/run/kata-co
ntainers/shared/sandboxes/f2eb50372bb6fa60059a6c2acel3bcadd45f7cf9001f2e457e16b421254c1173/shared -0 cache=auto —-syslog -0 no_posix_1
ock —f —thread-pool-size=1
root 17854 0.4 0.6 2500808 214348 ? SU 07:14 0:07 /opt/kata/bin/gemu-system-x86_64 —name sandbox-f2eb50372bb6fa60059a
6c2acel3bca9d45f7cf9001f2e457e16b421254c1173 —uuid f60df32f-6f38-403a-8151-1ched776684e -machine pc,accel=kvm,kernel_irqchip,nvdimm=on
—cpu host, pmu=off —gmp unix:/run/vc/vm/f2eb50372bb6fa60059a6c2acel3bcadd45f7cf9001f2e457e16b421254c1173/gmp. sock, server=on,wait=off
m 2048M, slots=10,maxmem=32965M —device pci-bridge,bus=pci.®@,id=pci-bridge-0,chassis_nr=1,shpc=on,addr=2 -device virtio-serial-pci,disa
ble-modern=false,id=serial® -device virtconsole,chardev=charconsole@, id=console@ —chardev socket,id=charconsole@,path=/run/vc/vm/f2eb5
0372bb6fab60059a6c2acel3bca9d45f7cf9001f2e457e16b421254c1173/console. sock, server=on,wait=off -device nvdimm,id=nv@,memdev=mem@ —-object
memory-backend-file, id=mem@, mem-path=/opt/kata/share/kata-containers/new-kata.img, size=134217728 -device virtio-scsi-pci,id=scsi0@,disa
ble-modern=false —-object rng-random,id=rng@, filename=/dev/urandom —-device virtio-rng-pci,rng=rngd —-device vhost-vsock-pci,disable-mode
rn=false,vhostfd=3, id=vsock-2816296907, guest-cid=2816296907 -chardev socket har-65146699f87fcb22, path=/run/vc/vm/f2eb50372bb6fa600
59a6c2acel3bca9d45f7cf9001f2e457e16b421254c1173/vhost—fs.sock -device vhost-user-fs—pci, chardev=char-65146699f87fcb22, tag=kataShared -
netdev tap,id=network-@,vhost=on,vhostfds=4,fds=5 —device driver=virtio-net-pci,netdev=network-0,mac=2e:1d:7f:1f:11:1f,disable-modern=
false,mgq=on,vectors=4 -rtc base=utc,driftfix=slew,clock=host —global kvm-pit.lost_tick_policy=discard —-vga none -no-user-config -nodef
aults -nographic ——no-reboot -daemonize -object memory-backend-file, id=dimml, size=2048M,mem-path=/dev/shm,share=on -numa node,memdev=d
imml -kernel /opt/kata/share/kata-containers/new-vmlinuz —append tsc=reliable no_timer_check rcupdate.rcu_expedited=1 i8042.direct=1 i
8042.dumbkbd=1 18042.nopnp=1 18042.noaux=1 noreplace-smp reboot=k console=hvc@ console=hvcl cryptomgr.notests net.ifname =lastbu
s=0 root=/dev/pmemdpl rootflags=dax,data=ordered,errors=remount-ro ro rootfstype=ext4 quiet systemd.show_status=false pani nr_cpus=
16 systemd.unit=kata-containers.target systemd.mask=systemd-networkd.service systemd.mask=systemd-networkd.socket scsi_mod.scan=none -
pidfile /run/vc/vm/f2eb50372bb6fa60059a6c2acel3bcadd45f7cf9001f2e457e16b421254¢c1173/pid —smp 1,cores=1,threads=1, sockets=16,maxcpus=16
root 17857 0.0 0.2 2599492 70476 ? SU 07:14 0:00 /opt/kata/libexec/kata-gemu/virtiofsd —fd=3 -o source=/run/kata-co
ntainers/shared/sandboxes/f2eb50372bb6fa60059a6c2acel3bcadd45f7cf9001f2e457e16b421254c1173/shared —o cache=auto ——syslog -0 no_posix_1l
ock —f —thread-pool-size=1
ooladmin 18401 0.0 0.0
ooladmin@srvoafjt:~$ I

6432 672 pts/2 R+ ©07:41 0:00 grep ——color=auto gemu
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[ ] B ooladmin@srvO4fit: ~

ooladmin@srve4fjt:~$ ip a sh cni@

(EeEhEEEE2)

17: cni@: <BROADCAST,MULTICAST,PROMISC,UP,LOWER_UP> mtu 1500 qdisc noqueue state UP group default qlen 1000
f

link/ether 82:f 0:2a:b0:53 brd ff:ff:ff:ff
inet 10.88.0.1/16 brd 10.88.255.255 scope gl
valid_Llft forever preferred_lft forever
inet6 2001:4860:4860::1/64 scope global
valid_lft forever preferred_lft forever
inet6 fe80::80f8:d0ff:fe2a:b053/64 scope link
valid_lft forever preferred_lft forever
ooladmin@srve4fjt:~$ sudo ip netns list
cni-1485d31f-9fla-c6af-aad7-7dd21c8f4d75 (id: @)

ooladmin@srv04fjt:~$ sudo ip netns cni-1485d31f-9fla-c6af-aa@7-7dd21c8f4d75 ip a sh

Command "cni-1485d31f-9fla-c6af-aa@7-7dd21c8f4d75" is unknown, try "ip netns help".
ooladmin@srv04fjt:~$ sudo ip netns exec cni-1485d31f-9fla-c6af-aa@7-7dd21c8f4d75 ip a sh

1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN group default qlen 1000

link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00: 00
inet 127.0.0.1/8 scope host lo
valid_lft forever preferred_lft forever
inet6 ::1/128 scope host
valid_1lft forever preferred_lft forever
3: eth@@if2: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc noqueue state UP
link/ether 2e:1d:7f:1f:11:1f brd ff:ff:ff:ff:ff:ff link-netnsid 0
inet 10.88.0.49/16 brd 10.88.255.255 scope global eth@
valid_1lft forever preferred_lft forever
inet6 2001:4860:4860::31/64 scope global
valid_lft forever preferred_lft forever
inet6 fe80::2c1d:7fff:felf:111f/64 scope link
valid_lft forever preferred_lft forever
4: tap@_kata: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc mq state UNKNOW
link/ether 3e:c 295 15: 8dibrdififisiifi it hffife fif
inet6 fe80::3cce:81ff:fe9f:158d/64 scope link
valid_lft forever preferred_lft forever
ooladmin@srvoafit:~s Il
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® O B ooladmin@srv04fit: ~

ooladmin@srve4fjt:~$ sudo crictl exec -ti 67 bash

DEBU[0000] get runtime connection

DEBU[0000] connect using endpoint 'unix:///run/containerd/containerd.sock' with '10s' timeout
DEBU[0000] connected successfully using endpoint: unix:///run/containerd/containerd.sock
DEBU[0000] ExecRequest: &ExecRequest{ContainerId:67,Cmd: [bash],Tty:true,Stdin:true,Stdout:true,Stderr:false,}
DEBU[0000] ExecResponse: &ExecResponse{Url:http://127.0.0.1:33203/exec/0TfBWZZ5,}

DEBU[0000] Exec URL: http://127.0.0.1:33203/exec/0TfBWZZ5

DEBU[0000] StreamOptions: {0xc00013a000 0xc00013a008 0xc00013a010 true <nil>}
root@88857e2dad15: /# lsmod

Module Size Used by

gtp5g 94208 -2

root@88857e2dad15: /# i
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UPFZE{ET B3 L THERE

e PDUSession ZFT Y —T VX TCIVTTMELET S
gtp5g nightly M gtp5g.c M1532~15501TH
static void pdr_context_free(struct rcu_head *head) BEEAD
Packet Detection Information #&i&{Ad Service Data Flow MDEIMALIEERD
COEME IAXAYRT7IORINERREY —T V IRERICIRTISD
o Free5GCATNICKLDHEBRIBL (FOPEMLDEH. WHMADMIDH SR
Free5GC Recommended Environment
https://github.com/free5gc/free5gc/wiki/Environment
Gtp5g (gtp5SgMHEBIBIE(L. FreeSGCATNDEREIBE VD UERNH B)
https://qgithub.com/free5gc/gtp5g

5.0.0-23-generic or upper than 5.4 (Ubuntu 20.04 Rk tsE 1A AAL)
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