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https://speakerdeck.com/higebu/xdp-based-mobile-network-data-plane
https://github.com/navarrothiago/upf-bpf
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https://www.kernel.org/doc/html/latest/userspace-api/ebpf/syscall.html
https://lore.kernel.org/bpf/20210707221657.3985075-1-zeffron@riotgames.com/
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https://github.com/libbpf/libbpf/
https://github.com/libbpf/libbpf/tree/master/travis-ci/vmtest
https://github.com/libbpf/libbpf/blob/master/.github/actions/vmtest/action.yml
https://github.com/libbpf/libbpf/blob/master/travis-ci/vmtest/run_vmtest.sh
https://github.com/libbpf/libbpf/blob/master/travis-ci/vmtest/run.sh
https://github.com/libbpf/libbpf/blob/master/travis-ci/vmtest/mkrootfs.sh
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e Linux kernel

o KernelCl A5 h . bpf-nextiE ZZTIEdP>TULVAELT kernel-patches/bpf TR TWLVSHF
o v5.12M5 tools/testing/selftests/bpf/vmtest.sh EWVSRHZUTRMA-TLNS
m [PATCH bpf-next v5 0/2] BPF selftest helper script
o libbpf®TALEFEIELTULVT., FHEIZ gemuTVMZEFIL TTFAMEEITITHIAK
o BHEERIZENWDIIG>TNAEITHACT LVEADKRETY)



https://linux.kernelci.org
https://github.com/kernel-patches/bpf
https://github.com/torvalds/linux/blob/master/tools/testing/selftests/bpf/vmtest.sh
https://lore.kernel.org/bpf/20210204194544.3383814-1-kpsingh@kernel.org/t/#u
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https://github.com/cilium/ebpf
https://semaphoreci.com/
https://github.com/cilium/ebpf/blob/master/.semaphore/semaphore.yml
https://github.com/cilium/ebpf/blob/master/run-tests.sh
https://github.com/amluto/virtme
https://github.com/cilium/ci-kernels
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https://github.com/cilium/cilium
https://github.com/cilium/cilium/blob/44a2409c72f5d555b318b6fe8d04067fd02c6402/.github/workflows/lint-bpf-checks.yaml#L114-L116
https://github.com/cilium/cilium/tree/master/bpf/tests/prog_test
https://github.com/google/gopacket
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o katran/lib/testing/BpfTester.cpp IZTAMNENNTH S
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https://github.com/facebookincubator/katran
https://github.com/facebookincubator/katran/blob/main/katran/lib/testing/BpfTester.cpp
https://github.com/facebookincubator/katran/blob/main/DEVELOPING.md#bpf
https://github.com/facebookincubator/katran/blob/main/os_run_tester.sh
https://github.com/facebookincubator/katran/blob/main/katran/lib/testing/katran_tester.cpp
https://github.com/facebookincubator/katran/commit/080ae48bbd47f155694bc1a9ab5341451e12827f
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https://github.com/navarrothiago/upf-bpf
https://github.com/navarrothiago/upf-bpf/issues/40
https://github.com/navarrothiago/upf-bpf/tree/master/tests

BBSakuraTX>TlLY5
XDPDOTARD XY A



TARDPGW-UDBEE

o 1—HIXR—ZXANGCoNTOFSLMNXDPNTOY S5 LEO—KLTNICIZ7ZAYF
L7=Y. eBPF MapZiEAHE=L TS

e XDPMZ7O4Y S LIZeBPF MaplZEZh -ty aiFlETIZZIELI=/\ vk
FEZTMZ TEENXDP_TX)L=Y., FAvF(XDP_DROP)LT=Y. /XX
(XDP_PASS)Lf=YL T\

o XKBMYTFVR(DEYKVM) LTEILVTILND

o FFLIFENOGBE3 ENAIINRYNT—IDT—RTL—>2%XDPTIESHEE



https://speakerdeck.com/higebu/xdp-based-mobile-network-data-plane?slide=13
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https://manual.sakura.ad.jp/cloud/server/private-host.html
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https://docs.github.com/en/actions/hosting-your-own-runners/about-self-hosted-runners
https://github.com/amluto/virtme
https://github.com/google/gopacket
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https://github.com/cilium/ci-kernels/blob/master/config
https://gist.github.com/higebu/145f9e4071258819ba1ad905ce0483ac
https://github.com/cilium/ci-kernels/blob/master/make.sh
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virtme

o A—FILDGt)RIIJIZEASTNS, VMTHA—RILDTRACET B1=HD
PythonZnY—)L
o https://ait.kernel.ora/pub/scm/utils/kernel/virtme/virtme.qit

e virtme-configkernel: virtme C{E> 7= IZFIER A E % configF BL TN Hav >
o
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o script-shA 72 avIZR YY) TrEET EVMATEITLTNS



https://github.com/amluto/virtme
https://git.kernel.org/pub/scm/utils/kernel/virtme/virtme.git

FTARRHY T OB Dvirtme-run

sudo virtme-run --kimg "${tmp_dir}/s{kernel}" --name S${name} --cpus 4 --memory 8192M --pwd \

——rw \

--show-command \
VMAMNSIFA o Z3—Ry M5O TVMEEEH]
o [Z go mod download L THLYT,GOPATHE
~~force-initramfs \ GOCACHE#VMIZT kLTINS
—-rwdir=/run/input="${input}" \ go testTlE “GOFLAGS=-mod=readonly” L T#<
-—-rwdir=/run/output="s{outputl}" \

--rodir=/run/go-path="$(go env GOPATH)" \ Z{,///”’/////'

--rwdir=/run/go-cache="$(go env GOCACHE)" \

--show-boot-console \

--script-sh "PATH=\"SPATH\" $(realpath "$0") --in-vm /run/output" \

--gemu-opts -enable-kvm \

vnet_hdr=off[CLTAD T, LWAWLWALATZO—FD
off B %E LAY vnet_hdr=onlZ9 %% 5W0AWNA1E4 D
O—KR QoffF LA LNEXDPIEZ LD TEE
FH40: Virtio-net TXDPZEA T[S (FgemuDA T
1A ZEEHWHE - yunazuno.log
HEmrg_rxbufZon/offg" % kvirtio_netA Ti@E5a—
FODGYEDLLDTIER

receive_small() or receive_mergeable()

$£ L <[ “drivers/net/virtio_net.c” 88

-netdev tap,vhost=on,vnet_hdr=off, queues=8,id=${nic},ifname=${nic},script=${ifup_script},downscript=${ifdown_script} \

—-device virtio-net-pci,mg=on,vectors=12,netdev=${nic},mac=${mac} \

-netdev user,id=${user_nic},ipv6=off,net=192.168.1.5/24,host=192.168.1.1 -device virtio-net-pci,netdev=${user_nic} < /dev/zero

e cilium/ebpf@run-tests.shER—XIZLTWADTELLEIFED, 5 6

o GitHub ActionsZ&ETEIN L=\ ETIZHED < /devizero BNLEIZHS

o --script-sh breaks with /dev/null or closed stdin - Issue #33 - amluto/virtme



https://github.com/cilium/ebpf/blob/master/run-tests.sh
https://github.com/amluto/virtme/issues/33
https://yunazuno.hatenablog.com/entry/2017/05/08/100044
https://yunazuno.hatenablog.com/entry/2017/05/08/100044
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icmpPayload := [lbyte{...} REEFVITLFEEZFEEDHEDLE

opts := gopacket.SerializeOptions{FixLengths: true, ComputeChecksums: true}

buf := gopacket.NewSerializeBuffer()

iph := &layers.IPv4{
Version: 4, Protocol: layers.IPProtocolUDP, Flags: rs.IPv4DontFragment, TTL: 64, IHL: 5, Id: 1212,
SrcIP: net.IP{192, 168, 10, 1}, DstIP: net.IP , 168, 10, 5},

}

udp := &layers.UDP{SrcPort: 2152, DstPort:
udp.SetNetworkLayerForChecksum(iph)
gopacket.SerializelLayers(buf, opts,

&layers.Ethernet{DstMAC: []byte{0x00, 0x00, O0x5e, 0x00, 0x53, 0x01}, SrcMAC: []byte{0x00, 0x00, 0x5e, 0x00, O0x53,
0x023}, EthernetType: layers.EthernetTypeDotl1Q},

&layers.Dotl1Q{VLANIdentifier: 100, Type: layers.EthernetTypeIPv4},

iph, udp,

&layers.GTPvlU{Version: 1, ProtocolType: 1, Reserved: 0, ExtensionHeaderFlag: false, SequenceNumberFlag: false,
NPDUFlag: false, MessageType: 255, Messagelength: 76, TEID: 2},

&layers.IPv4{

Version: 4, Protocol: layers.IPProtocolICMPv4, Flags: layers.IPv4DontFragment, TTL: 64, IHL: 5, Id: 1160,

SrcIP: net.IP{192, 168, 100, 200}, DstIP: net.IP{192, 168, 30, 1},

i
&layers.ICMPv4{TypeCode: layers.CreateICMPv4TypeCode(layers.ICMPv4TypeEchoRequest, 0), Id: 1, Seq: 1},

gopacket.Payload(icmpPayload),

7 I)L/N—2 32 hitps://gist.qithub.com/higebu/9503a3b90c047d5bbf677c0d3eb156df
:h%kﬁﬁs EEEE%T%%Z"&_Zﬁ%(o oo



https://github.com/google/gopacket
https://gist.github.com/higebu/9503a3b90c047d5bbf677c0d3eb156df

GoTBPF PROG TEST RUN

cilium/ebpf ZE5EZAHRELIZES

objs := &ExampleObjects{}
err := LoadExampleObjects(objs, nil)
if err !'= nil {

t.Fatal(err)

}
defer objs.Close()

ret, got, err := objs.ExamplePrograms.XdpProg.Test(generateInput(t))
if err !'= nil {
t.Error(err)

}

// retern code should be XDP_TX
if ret = 3 {

t.Errorf("got %d want %d", ret, 3)
h

// check output

want := generateOutput(t)

if diff := cmp.Diff(want, got); diff != "" {
t.Errorf("output mismatch (-want +got):\n%s", diff)

}

~

J)L/N\—32: htips://aithub.com/higebu/xdp-example



https://github.com/cilium/ebpf
https://github.com/higebu/xdp-example
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