2018/11/7 BT | IR HTKubernetes

HE > FEAZWTKubernetes » XEFE
33 | RANBITERE TN

2018-11-07 5k&&

@ 33 | AR EMNGE
BRiEA: 3KE 18'58" | 8.70M
1Ry, FHRKE. SKERAENTRR: RNEITSEREENMLE.

FEE—RXER, BARFMARETERNIMET, Linux FBEMEHOSLIFEE (WFEN) . #
B2%/7, 7 Docker RIEVARE T, FRBENLHNSREY IP HIHHTERLEZRAHAZ
SR

MIERATRRXNEE "BEBE" NEE, tKEAHNTIASHERMNESE. ME, |
EIR—BELCREEIXFRIEE): XEMETT RN T FRERREMA?

ZDIEREE "BEBE" NRE, Hi—EZ5TMN Flannel XM B,

Flannel TIEZ CoreOS AEEHNREEMLEE SR, HLE, Flannel IBASRE—MESRE, BH
IEABRANMRMESEMKIIARY, £ Flannel B9FHEI. Bal, Flannel SE=MgiRsci, 55!

= .
-

1. VXLAN;
2. host-gw;
3. UDP,

X=MARIERSEI, EXRT =MEREENENERINGE. HA, host-gw &Rz, He
ET—RXETBHIFENE.

il UDP #&3{, 2 Flannel IB&FTHAI—HMITH, MbEMEREN—HMUTH. LA, XME
XERIBEHEFA. NI, Flannel ZFFLARSGIEERE UDP &1, MEEAXENERERE. bR
RE DRSS M.

FrLA, ESRXBXEF, HR5TM UDP EXFFR, kORHRSS "BENS" ASSIRE.
EXNMIFH, HEREEE.

o BEHL Node 1 EBE—1ZEEE container-1, BRY IP iR 100.96.1.2, IIRAY dockerO Wi
BItBHEE: 100.96.1.1/24,

o 1B Node 2 EB5—/588 container-2, BAY IP #EEE 100.96.2.3, XIMzAY docker0 ®its
ROt 100.96.2.1/24,
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AT E | R HTKubernetes
HRATIERYES, FEiL container-1 i(a] container-2,

XHERT, container-1 FEEAIFHIZREAT IP &, HFEIHE 100.96.1.2, BAGELHE
100.96.2.3, HHFBAYELE 100.96.2.3 HA7E Node 1 89 docker0 RIFFAIMELE, FRLAUXAN IP &
SWRLABIAES N, BITHERAIMKHN docker0 [ (MR ERE—EBEEN LHNARENE
5, ERZEEERN) , AmHIEEENL.

XAHE, XA 1P BT B, SMEURTEENASEMNT, L, Flannel BEEREE
H EBUEH T —FFIRUEREAMA, LL Node 1 796, d0RF7R:

B 49 4L
# £ Node 1 b 3 R

$ ip route

default via 10.168.0.1 dev ethe

100.96.0.0/16 dev flannel® proto kernel scope link src 100.96.1.0
100.96.1.0/24 dev docker® proto kernel scope link src 100.96.1.1
10.168.0.0/24 dev eth@ proto kernel scope link src 10.168.0.2

FUEER, BFHA IP SHOBHEE 100.96.2.3, TIVEARZIZW docker0 FIFII R
100.96.1.0/24 MR, REETEREIE 5. tHHE 100.96.0.0/16 WMAGXEIEMN, MG
F|—MUSE flannelO RYIREZH,

XA flannel0 RENRBFHLBRERRT: B TUN&E (Tunnel 1IR%) .

£ Linux f, TUNEEE—FTEE=E (Network Layer) HIEZIIMRIRE, TUN ig&AITHEE
EEEER, B ERERANZIREFAERERZEEE P 8.

LA flannel0 &7

B EEREINER, BBRERFE— IP K%L flannel0 8% 2f5, flannel0 FESHEXA IP
B8, RACEIX/MERIREER, iR Flannel Hig2, XE—MMNIZES (Linux BIERSK)
MAFZE (Flannel H#12) AURzN/AME.,

&z, SR Flannel #2M@ flannel0 B REXT— IP 8, AN IP S BIAERFMNLE
e, RRREBEVHERRRET T4, XE—MNBFPESEREESHRETEE.,

FrLA, 2 IP BN\EESE1T docker0 HIMEREFM, AEXIREIEBRZFRHAA flannel0 12EE, BE
H_EAY flanneld #F2 (Flannel MBS MBIV EHNEHE) | HSWEIRA IP 8. 2AF,
flanneld BFE7X4 IP GRIBRUENE, £ 100.96.2.3, BB K%L T Node 2 IEEM.

Z£—T, flanneld X 2TFLEIXA IP HUEIRAIZSES, 2iET7E Node 2 LRIIE?
XE, FRZET Flannel IBE— M EEEEAEE: FM (Subnet) .

3L b, 7EA Flannel EEIAEEMBE, —ABEIV LHMERS, BETZEIVESTH—
N "FR . FERAIAEIFS, Node 1 B9FME 100.96.1.0/24, container-1 9 IP #iit2
100.96.1.2, Node 2 f9FME 100.96.2.0/24, container-2 {9 IP 12 100.96.2.3,

MXLFNEBENMIIERR, [ERMRFAE Etcd B, INTFF7R:

AR

$ etcdctl 1s /coreos.com/network/subnets

/coreos.com/network/subnets/100.96.1.0-24
/coreos.com/network/subnets/100.96.2.0-24
/coreos.com/network/subnets/100.96.3.0-24

FRLA, flanneld #HFZELMERE flannel0 fEARY IP Y, FIATLARIEERY IP g9l (Ekan
100.96.2.3) , FCERZEIRSRIEIT® (Ekan 100.96.2.0/24) , M Etcd FRELXANFRIRIRIAIEEN
B9 IP #B3ER 10.168.0.3, @0 RFA:

B 4218
$ etcdctl get /coreos.com/network/subnets/100.96.2.0-24 B

{"PublicIP":"10.168.0.3"}

MX3TF flanneld ik, HZ Node 1 1 Node 2 2EHiBHI, BF4 flanneld fE9 Node 1 ERI—1
@R, Bi—Eo LB BiR IP itk (10.168.0.3) iAEZEI Node 2, Xi&E{EEEEE,
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ERLAE, flanneld 7EUZZE container-1 &%5 container-2 i IP 25, FiSIBXA IP G EE %
F—1 UDP B8, AERIXEL Node 2, YRR, XA~ UDP SRYEIEIE, HE2 flanneld FTTE
B9 Node 1 guttetit, TERIHEHE, ME container-2 FTEAYB N Node 2 AtEE,

1R, XMBEREUSHHNRERE, Sa8BENLA flanneld, #B¥EIFE— 8285 ixM, AFLL
flanneld REEE UDP &% 1F Node 2 # 8285 iHOELA.

BN EEN. BEVERY UDP &fF, — UDP &5iM Node 1 ZiXT Node 2, T
Node 2 ¥ 8285 umARHEEE flanneld, FRLUXEHE, flanneld FRTLAMIXAS UDP BE
FRITHESEEEMAY. container-1 &RAYR IP €,

T3k flanneld W T/EFAEE R T : flanneld £EEHEXA IP B AELTHTEIEN TUN i&
%, BP flannelO i%%5.

IRIEEAIEH#AY TUN RENRE, XIER— M RPSRRZSAIREF (Flannel #igm
TUN iIRERIXEIER) | FlA Linux MBI ASRERMER IP 8, BRIMNETE, M2
BIAHRISERESHX IP IR,

il Node 2 EAIBRERZR, R Node 1 IEESEL, IFFIR:

B &4
# {£ Node 2 F 8] 5 A5

$ ip route

default via 10.168.0.1 dev ethe

100.96.0.0/16 dev flannel® proto kernel scope link src 100.96.2.0
100.96.2.0/24 dev docker@ proto kernel scope link src 100.96.2.1
10.168.0.0/24 dev ethe proto kernel scope link src 10.168.0.3

HFXA IP 2RIERIER 100.96.2.3, BIRE=%. thEi2E 100.96.2.0/24 MEEXIMAVEE EHM
MIPCECEEANAERA. ATLA, Linux AZGSIRIRIX AN, BXA IP G4 %% docker0 [4F,

ETRAUME, MUREHRAEL—RXE (LREENE) PR ZAIBE, docker0 MEFINE
“EENAE, BERAXAERNRO, HimEE Veth Pair iREHAZ container-2 £9
Network Namespace &,

i container-2 IREIZ5 container-1 BIEUER, NSETS BIATEZTSERVEREE!
container-1 |,

EETIENE LRAREEERIELAE— N EENRIR, FBHE docker0 RIFAIMBISTEEARE
Flannel ATBENSEAITFM. XMEEZELI, LA Node 1 A6, {RRFZELT EMEAY Docker
Daemon BEEIAE S FFRAY bip SR04 :

S A
¢ FLANNEL_SUBNET=100.96.1.1/24 S

$ dockerd --bip=$FLANNEL_SUBNET ...

LLE, BEET Flannel UDP BRI ERENESFIET. FBCLEN 7 —IBREE, MR
e

10.168.0.2/24 10.168.0.3/24
lsrc: 10.168.0.2
dst: 10.168.0.3 o
. - lanne
LEWEERS P Encapsulation ﬂpD‘:)"' 258 UDP Decapsulation | 11
src: 100.96.1.2
ENGEV 100.96.1.0/16 dst: 100.96.2.3 100.96.2.0/16 RIELUE )
docker0 100.96.1.1/24 100.96.2.1/24 docker0
src: 100.96.1.2
dst: 100.96.2.3
100.96.1.2 100.96.2.3

& 1 EF Flannel UDP #ERXAUEFESHIEKRRE
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AILAEZR], Flannel UDP HZURHAIESLE— ==Y Overlay W4, B): BELNALIRAY IP
BT UDP %, ARARKRHTHRERZRFR IP &, #MiiX1 IP 8- KEGEFRS
2% XFEFLL, Flannel EARBEEN LR SRZEITRTY —& "HE" | XK SHEY
VIEIZER P MU TIBE, MARROBIEENNS IR,

RATEEEIRE), bR UDP RAF BRI, FUBERES 7. BER EEAHA, R
BIRERIERE R HIE TR ?

iR b, BTFREEINZANERBE, T Flannel UDP EXNBRBESZ 7T — N EUMNIS
&, BD flanneld ROSMEETE, X MIRE, BTERENT flannel0 X4 TUN &%, (REAH IP
BRIRES, RFELELDRAFSESRNRSZBIEIEER, TR

User Space

flanneld
:8285

(@)

flannelO

B 2 TUN i&E=EE
FATTLUEE:

F—R: BPSHEESHERHM IP 841d docker0 PIFHFNRIZE;
FER: P SRBIEEZREN TUN (flannel0) 2%, MMEIZEIEFZSA flanneld #78;
=R: flanneld #17 UDP HBZEEFHANRZS, 1§ UDP GEEBEEN eth0 KHE,

Iah, FABEATLIEER, Flannel #47 UDP £33 (Encapsulation) Fif#fi% (Decapsulation)
BT, HEBEEAPSTERM. 7 Linux IBERSGH, AR FRIDFIAPSIRERMN
HEREH, XIERER, Flannel UDP #ERE R FRITERRA,

FTLASE, A TRARRENR, B— N FEEENNCEN, MEERHDBFRSEIRRS
ROTIHRRE, FEBORSIEBIEE N ARSETT. XBENMA, Flannel ER3ZHHY
VXLAN #&5, BZEiRA T AT =ARE.,

VXLAN, BP Virtual Extensible LAN (E#l0]¥ EBBEM) , £ Linux RZAS = —Fh s
B, Frli, VXLAN TJLSESSERZASSEIl BRI T/, Nm@idSaim
TBRY BRE" E), MEREEEEMLZE (Overlay Network)

VXLAN RUBE=MERIRITREE: ABN=ENEZ E, "EE" —FENN. BRx VXLAN
R EEPN T EME, FEEEEXD VXLAN ZEME ER "0 (EWsE et
L) zZid), AILMGER—NMEEM (LAN) BEREmEE. S92, SRk, X& " J8es
HEABNBENL, EERSHERRIWEETSE.

TIATREBE_EMLZ EITE "BE" , VXLAN KRBT EIRE— MFHRNNEIREEN "B
&" Ao, XMREBOUCE VTEP, BP: VXLAN Tunnel End Point (FEHBSEIRSR) .

i VTEP IREAIWER, HESCIRAIERY flanneld #Z2IFEEIL. RNE, B THEMBEERAN
&, BEHEM (Ethernet frame) ; MEXMNLIFRIHUTIRIE, £RPRAERZETHRA (E7
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VXLAN ZASHE Linux PIRZRg—MERR)

EARET VTEP R&EHT "BE" BERE, HEHRSERT —IEE, WA

10.168.0.2/24 10.168.0.3/24
Outer Ethernet

Outer IP Header

Outer UDP
Header

VTEP 10.1.15.0/32 VXLAN 10.1.16.0/32

Header

flannel.1 flannel.1 VTEP

Inner Ethernet
Header
Inner IP

Header

Inner Ethernet
Header
Inner IP

Inner Ethernet
10.1.15.1/24 10.1.16.1/24 Header

docker0
B Header

docker0

Inner IP Header

10.1.15.2 - 10.1.16.3

& 3 &F Flannel VXLAN BB SHERRE

ALIEE, EhEamEN LR flannel1 AUIRE, BZ VXLAN FiiEHY VIEP &%, BEEE IP
ik, 8 MAC sbdit,

TE, FAIAY container-1 B9 IP #BHERE 10.1.15.2, EiH(a)AY container-2 B9 IP itiEE
10.1.16.3,

BB, SHIE UDP RCAYRAEEML, 2 container-1 RHIERZE, XBERIMEILE 10.1.16.3
B9 1P &, RICHIME docker0 [, AEHKIZHEIAY flannel. 1 REFTRIE, BFER, X
T "BE" WAL, ATHERE, BETRIJIEXA IP GRS "REIPE" .

ATHEBE R 1P & HEHBERXFIERIEEN, VXLAN SMEEREIXE "HBE" AJH
M, BP: BRIEENIA VTEP iR,

MXMKERES, EREEBENLA flanneld HERERLEFH.

Ebgn, = Node 2 [E&IFFINA Flannel 4827 f5, # Node 1 (LIRFEEMTAR) £, flanneld
B II—5 U N AAIER AN -

Sl

$ route -n
Kernel IP routing table

Destination Gateway Genmask Flags Metric Ref Use Iface

10.1.16.0 10.1.16.0 255.255.255.6 UG © ° o flannel.1
XEMNUWERZ: LERE 10.1.16.0/24 MERR IP €, FHHEFELT flannel.1 8FAH, F
B, EEEHAENIMIMEIEE: 10.1.16.0,

ME] 3 89 Flannel VXLAN #E{AIREESHEATILAERI, 10.1.16.0 IER Node 2 Y VTEP i&
£ (LR flannel.118%%) 19 IP Hbtik,

HTHENR, ETERSIE Node 1 #1 Node 2 £ flannel.1 82D EIFRS “J& VTEP i&
%" 1 "Br VIEP i8&" .

XL VTEP IREZIE), MHEEEINEAR—MEMIIZENLE, B): B~ EAURm TEE.

FRLAERRAIROGIF, "R VTEP IRE" W& "FiR IP 8" /&5, MERDELE "Fin IP&" Ik
—BER MAC HEhE, HE— M "EEEN, RERES "BRIVIEPRE" (LR, XA4AME
REAXA P GRNBERSIERER) .

XEZEEANEEGME: "BrY VIEP I8F" 1Y MAC HBiItEHA?

IR, FRIERIEAERHICR, RIIELMET "B VIEP ig%" 89 IP ik, MERE=E IP it
HEREITAAI—E MAC bk, IXTFE ARP (Address Resolution Protocol ) ZRAIINAE,
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MXEERZIR ARP i8R, tB2E flanneld H#27E Node 2 TR/SsMRY, BaiRI07E Node 1 £
8. EATLLUEE ip mSERIE, TFFR:

# {E Node 1 E B SIS

$ ip neigh show dev flannel.1l
10.1.16.0 lladdr 5e:f8:4f:00:e3:37 PERMANENT

XZICRIEBIEREM, BN IP it 10.1.16.0, XI&A9 MAC #uiit2 5e:8:4f:00:e3:37.

HLIERI, &HRARY Flannel FAKEL L3 MISS 470 ARP 23, MaEZET
RERHEERY VTEP IREBXINAY ARP IR, BEETHEIEMEEEENL.

BTIXA "BRIVTEPRE" B9 MAC tistlE, Linux RIZEELAFFR—EEETE Y. XNTEM
potE=t, WA

BHVTEPIRZAIMACHELE BRI 23A1PHE1E -

Inner Ethernet Header Inner IP Header

4 Flannel VXLAN #&Ez{HIPIERNG
AILAEER, Linux W& "BAI VIEP 188" B9 MAC itblit, IES7EEFAY Inner Ethernet
Header &, BEI—\_=&d=EMI.

FEIENE, DANEHEREN—TEL, F28ZF "FiR IP 8" NRE. FLEHS
Inner IP Header =E&, {&kSAE container-2 fY IP bk, BP 10.1.16.3,

B2, LERFIRXLE VTEP i&FH MAC H#ilE, SFBEENMERRFISEMHALREXY. Frld
TEEHEHRRXANEERN, FARSERIINBEN _EMEREER. AT HENR, HIHEEHKR
7 "REREEENT”  (Inner Ethernet Frame)

FRLMETRSE, Linux RIZEREBE "WEEUEN" H— s s ENMESEN— M EEE
B, ke BET "REREEN | BEBENAY ethO W-REHTIER.

BAHCORE LR HSRAY. BENXSRAEIEIMFRA "INEREIEM"  (Outer Ethernet Frame)

AT "HBEE" BOF, Linux RRSE "REREUEM" BIE, I1E—MEFEI VXLAN
3k, FBERFRTARA FE" LR EE— VXLAN EERaIEuENL.

XA VXLAN SLEE— P EEREIEVNI, B2 VIEP REIRBIFENSiEMERZRIZITE
CREREERRR. T Flannel B, VNIRIEUAMER 1, XBEAE, EEH LAY VTEP iREER
y4E flannel. 1 IRE, XEBH 1", HLHE VNI BYE.

#JE, Linux AZAIEXMEEEEH— UDP BEKH X,

LA, BR UDP &=, EEENER, BRUABECH flannel.1 RERZEARI—EEEN
B9 flannel.1 1%, K27 —XEEAY UDP fikiE, EWESME, X1 UDP B2H, HLE—
FTEN"REEN. XETRRFRARDISEIREGE?

N, FEE T, — flannel.1 IR RAER—IHAY flannel.1 i25ZA9 MAC Hitik, ANAREHEXTR
MBI A

WEER, X1 UDP BiZRAHamENR?

EXMIHRT, flannel.1 ZELFr EEE— "MK AE, EZEMKZHT UDP A%
K. TFE Linux NiZEm, " BSHTEANKE, kBF—UE FDB (Forwarding
Database) RUEREUERE.

RHERBR], XA flannel.1 "R XIRAY FDB 58, B2 flanneld 2RS4, SRS
Lli@id bridge fdb ss$&EEEI, WTFHR:
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# 76 Node 1 L, {EFI“HI¥ VTEP #4710 MAC HuhbikfT 75y =R IIAW L]
$ bridge fdb show flannel.l | grep Se:f8:4f:00:e3:37
5e:f8:4f:00:e3:37 dev flannel.l dst 10.168.0.3 self permanent

ALIEE, F£LEXSK FDBIERE, f8E7IXE—FMN, B:

KERNIEREZN B9 VIEPI2%" (MAC iR 5e:f8:4f:00:e3:37) MN_E&UEM, MiZ
@i flannel.1 8%, &4 IP ibit)s 10.168.0.3 B9EHL. FHA, XEEHIER Node 2, UDP &
EBRANBRHERET.

FTLE T RAUARIE, ME—NERR. BENME LASSaTE.

H(I50E, UDP B8E—NUESIES, FrA Linux WIZEETEIENLE— IP L, RIEEESH
Outer IP Header, H— IP 8, #FEH, EXA IPLE, SE LFiEEYT FDB &HigHRMER
FHAY IP ek, BD Node 2 A9 IP ik 10.168.0.3,

&, Linux ZBTEXA 1P BaimEnLE—EEuEnisk, BIREEFAY Outer Ethernet Header,
FHE Node 2 §9 MAC tthiHE R, X MAC #itARS, 2 Node 1 9 ARP REZIHNNZA,
7535 Flannel #EiP, SXAHE, FAIEEEHER "HMEBEERNT AOSX, WTFFx:

Outer UDP VXLAN
Header Header

B#EHMACHEE BRENIPHEHE BRIVTEPIREHIMACHELE BRI 23A0IPihi .

Outer Ethernet Header Outer IP Header Inner Ethernet Header Inner IP Header

& 5 Flannel VXLAN 1&g MR
X, HEITEMESTRT .

T3k, Node 1 _EAJ flannel. 1 IREFATLUEX M EEIIM Node 1 #Y eth0 IRALHE. B4,
XIS ENWLEHRE] Node 2 A9 eth0 IR,

XATE, Node 2 HIZMLEIRS R INX MNEUEMES VXLAN Header, 7H VNI=1, FfLA Linux
WZESWEHTIRE, SREmPVRIEIEN, KEIRE VNI B8, BT3RS Node 2 £
flannel.1 8%,

i flannel. 1 IZBNUSH—SIFE, B "FIB IP 8" . BETEHEETEREL—RBXEFLEN
A ABMERIERIE, &2, IP 8FHANET container-2 &8 Network Namespace
g,

LALE, Fi2 Flannel VXLAN #EXXHEARTEFIE T,

gt

ISNeg

EABYES, BIREMHARET Flannel UDP 1 VXLAN &9 T/EER, XAFET{EscEpa]
LAFRIE "BEE" #1H, tBERSEREMEIEIEM. il Weave BIFFIE, IR
Docker fJ Overlay &=,

L5, M EERSHEPZRATTLIER, VXLAN RVEZREERE, HIpE— M HarEEEN
LRI VTEP iR, BRE flannel. 1 IRBAMRIEIM—EME, T VIEP iREKiR, BEAH
B "AEREEEM SEHR—EEX N EMN_ENSE iR, X, BEREEMNENE Y.

&iE: MRIREEERAIRIEEPZAIEEFPSLE Flannel §91%, AJLUE Master TR
EHUTIUI T A S SRR i
$—F, PUT

MY ZUES CHAR

rm -rf /etc/cni/net.d/*;

S —

BT, 1TSS kubectl delete -f

"https://cloud.weave.works/k8s/net?k8s-version=1.11";
e— . :
B=2, f£/etc/kubernetes /manifests/kube-controller-manager.yaml

B, NEEEMHSHMII RIS

--allocate-node-cidrs=true
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--cluster-cidr=10.244.0.0/16
%L, Z=EAE kubelet;
FhE, HUTS kubectl create -f
https://raw.githubusercontent.com/coreos/flannel/bc79dd1505b0c868leceddedc0d86c5cd26432

flannel.yml,

RER

AILAER], Flannel @Y LiRpy "BHE" H&), SCITERIE=FEMNE (IP i) pouEEt. A8
2, RBX MBI TIERE, RIAA Flannel BEREFFEZEMLE (MAC i) AOEEHELD?
At Ale?

ROBHRAOKOR, SMREERES, WD ZEESHIAR LR,

WA= FBRERAE, RETFAI G

BB
e

‘ Maiza [s}0]

ST B R

2018-11-07
Y&t DiH 0
YaY¥ s |, @A ROVTEAPREIVNIERAEMERR (E—) 9?7

2018-11-07

T 0

F M nodeEECHIvteplER LiRiKapiserver, apiserveriEEEREFSLAZN T RMflanneld,
flanneldi@ignetlink F%, FoREEMIRE
2018-11-07

. xianhai ©»o0
etcdctl Is XS RIZEN.
HERAX NS REetcdctifY: go get github.com/coreos/etcd/cmd/etcdctl

W= ERRIERA: https://time.geekbang.org/column/article/65287
2018-11-07
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