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% 1 % Red Hat Enterprise Linux BXPfE 1t

% 1 3 Red Hat Enterprise Linux Bt 1t

1.1. KFMEEF

AFMHANFREF FREBRXAATSNEMHEREXRANAERERAS, WNRBEETSEESSRMER
Tfl, Red Hat TEENARSHEETLUIRBFEERRLEEE VI, BN {DIRE—LAXBENBSMEM
B, UEBEEMRFREETEMNERES. B4 (Red Hat Enterprise Linux 6 Z5E#57) RES FRIEHRD
TR, HBRBEEHTEYR, UWBBEBSEESI2EMNAR,

XEFREREEMIAELH, BERTRAAECTRENEFESHURD N—H, IHEBENEAER
BENESEREAESHBINER, RN LA TR RNTRAE,

B—EHhRBLUTNIFBIIEES X
XARFREIE nmtui,
NetworkManager HIan 54T T & nmcli,

Hihap ST A EREEXHER,

EIfRR - RmE (GUI) , tbil nm-connection-editor =X control-network 15[ NetworkManager,

AERXN ST IRZTRS, Bas7/7/RE (CL) , BaSiTReLUERESEURE S HmERE X
. ALk, ip e S REEXH (il ifcfg X)) BWRESERE—E,

1.2. IP P%% vs 3E IP %%

Most modern networks fall into one of two very broad categories: IP based networks. These are all networks
that communicate via Internet Protocol addresses, which is the standard for the Internet and for most internal
networks today. This generally includes Ethernet, Cable Modems, DSL Modems, dial up modems, Wi-Fi,
VPN connections and more.

Then there are non-IP based networks. These are usually very specific niche networks, but one in particular
has grown in usage enough to warrant mention here and that is InfiniBand. Because InfiniBand is not an IP
network, many features and configurations normally used on IP networks are not applicable to InfiniBand.

administrating an InfiniBand network and also the broader class of RDMA capable devices.

1.3. NetworkManager &7t

£ Red Hat Enterprise Linux 7 1, NetworkManager {2#tB9ERIAEEMAR S5 B — 1 oh S M4 R HI A B & sri i
2, eE2HAEHTRNREMSEETERLTERE. MIXFES ifcfg REREBEXH. 1FHEHFES

x L1 KR TR RN RAEFH®

NMARFHTER ek

NetworkManager NN ATy

nmtui NetworkManager BI{§ S HrBI I L SCA R P @ (TUl)

nmcli RYFR T REAS NetworkManager & ST T E

control-center GNOME Shell 2#tHE AR REITE

nm-connection-editor XE— GTK+ 3 M ATER, " ATFHKH control-center N IBRIF LTSS
B,
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NetworkManager AT LA FE#258) - LUAM, VLAN. R, 48%E. m4E. Wi-Fi, Bt (Lbmish
4% 3G) & IP-over-InfiniBand, FEiX&Ei%#EK R, NetworkManager FAIECE M4 A&, IP thit, #ASK
8. DNS {58 % VPN EEURRS SMEESH, RIF, NetworkManager 5&if D-bus 124t API, D-Bus
FVER TR 210 FH R R 25 BiL B R RS

1.4. 2% NetworkManager
ZR1AFE Red Hat Enterprise Linux F1% % NetworkManager, ERA[{EN root A 21T THS :
~]# yum install NetworkManager

BXEFEREEIRNMESE, EEE (Red Hat Enterprise Linux 7 7 B2 5 #5) o

1.4.1. NetworkManager <t 7%

BINERT, 2EEH root IFAGZ1TH NetworkManager PP 2R B NERI SN B, A TX NS
7 NetworkManager P22 B EIEIE1T ¢

~]% systemctl status NetworkManager
NetworkManager.service - Network Manager
Loaded: loaded (/lib/systemd/system/NetworkManager.service; enabled)
Active: active (running) since Fri, 08 Mar 2013 12:50:04 +0100; 3 days
ago

#NR NetworkManager fR$5K 4 Fiz TR, Nl systemctl status H RS NetworkManager 40F
Active: inactive (dead) K7, iEVEH root B2 T FTEMGSELRAIGHEINIZRS -

~]# systemctl start NetworkManager
21T systemctl enable f5HAEERRYI5| 5H4R/H5) NetworkManager :

~]# systemctl enable NetworkManager

1.4.2. 5 NetworkManager Hz}j

F P A~ 5 NetworkManager 24ifRSBEZER D), M@ EHEkeSTHSAERIENITMAEREES.
Red Hat Enterprise Linux 7 BT ITETH :

1. NetworkManager BH SR EFHITHIX AR PSR E (TUI) nmtui,

2. REBDITIE nmcli, RITFAFRHAS NetworkManager Bz, 3 : nmcli A AFH4 GUI
R4 (LLnARSS2%) LA¥EH] NetworkManager I NATE. ©5 GUI TEFRSEHAL,

3. GNOME Shell i E B X IR M4 EFR, K3 NetworkManager i &8I ERERE. ZEn
BLMRET, DHIRKERIERANERERS,

4. GNOME Shell {2489 E A 7 5@ control-center iNERTEEMAS . B A T Network XETL
B, EFnzTE, E# Super ##H ASESMIRTIE, %A control network, A5 Enter
W, Super HLUFRMENXE gui FHI, EAEEFRARHEMEHERE, B:EF 2 Window 58
Command $#, —R&AGITF 2289 M,


https://access.redhat.com/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/System_Administrators_Guide/
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5. Ef#A 5 EIE nm-connection-editor 7] Fi T LE control-center HARGIBHES, BEENZT
B, 5% super B ANESETIE, %A network connections = nm-connection-
editor, FiZ Enter f,

1.1. RZEEERRE

1.5. FANXEABAH{E (nmtui) HTRKEE

NetworkManager XA HAmE (TU) TE nmtui ARHE— AR EESEH NetworkManager 1%l # 5
“%, L IE8ETE NetworkManager-tui FiE8 s, BAF, T2BE1AKE NetworkManager 25512 F 54
8, BLRE NetworkManager-tui, E1EH root 217U T4 :

~]# yum install NetworkManager-tui

EE5) nmtui, 1ERIMNTARZITHS :
~1$ nmtui

RSB AR S RE. EEZRES SR, EERSLE, 3% Tab E%T1 A g1, & press
Shift+Tab /5B, 1% Enter /iFEE LTI, Space HEIHLLAFEERS,

BUTHSHA :

nmtul edit connection-name

INRARRMGEELT, WEHIDEREIE, MRBEERMN, FERDIE, NSHIBXE SWEEE 1
.

nmtul connect connection-name

INRARRBGEZLT, WRHIDEFFSE, MRBAEELMFERLIE, NRBUEHEXEE, WaSE
®, Nkt RAEER.

WER, nmtui FXZFMAEEZEERE, FHREEREMER WPA Enterprise B VPN, Wi-Fi i£#, EiE%w
R 802.1X BILLAMIESEE,

1.6. {1 f NetworkManager B CLI (nmcli) #H{TH%ECE

NetworkManager 417 TE nmcli {2 {E A& S17E & B NetworkManager FTiZEIE M A L. RIARS

NetworkManager 921747,
FEEMGDITAEREFEAF @R, SRARAIBMESSE—NMER nmcli TENTRA, FE

1.7. fFAGSTHRmE (CL) H1TREERE
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ip RIS AN Z iproute2 FILIREY upstream K4S &H, F5%E man ip(8) M. X HEE
Red Hat Enterprise Linux 7 FREFR iproute, HER, WREBUTAEREHREAEBINREN ip 125 :

~1% ip -V
ip utility, iproute2-ss130716

AMER ip S R INFM R EERE O R R, FEHER NetworkManager 7£
nmcli. nmtui. control-center &% D-Bus APl FREHRAE1 1.

F :ip BFAIXE ifconfig B2F, &N net-tools & (14 ifconfig) A X#F InfiniBand ik, &%
ip help FRHAERFE R, 75 OBIECTS RIHEAFEENER, Ht0 : ip 1link help #1 ip addr help

ERE, ZeRTPAHN ip @ ST FRE. IRFERE, WEHEREREXH ifcfg, FEEMK

l:F' N l] PR %c

FRMSTREEB X HTREN AYHRAIEE nmtui #1 nmcli =HIZ 5, {1B7E NetworkManager &2/ -
Fm (BN control-center 1 nm-connection-editor) {& B iiiEAZ B,

1.8. NetworkManager & 4% HHIZ

1EZ #18 Red Hat Enterprise Linux Z{TA/, BRINER WEHABEIKM, NiEMWEHARE RS
/etc/init.d/network XFFIECARAMERZERHA, A RENXHREERNNEEXH, Bt lHHE
BRSNS AR BB 2R

28 NetworkManager REFINEMARSS, 1B Red Hat Frx A G DA FHIREIAF] NetworkManager 2
R EENE, IR FEARNANEREA MRS EREAR, BTN RERNFRE, HARF
BlE. REBZRIATARHAS shell MIA{DAEE T/E, {8 Red Hat BUUETEE AR H i 17,

BT A

R{EHA systemctl BF2THANKBRABINEIMELE, HHRER—DTENHITER., ZaSrgi
T

systemctl start|stop|restart|status network

HNEEZFA /etc/init.d/servicename start|stop|restart|status 2{T{E MRS,

¥ : 7£ Red Hat Enterprise Linux 7 1, &%c/55) NetworkManager, LtEf /etc/init.d/network &M
NetworkManager 1%, LUB IR NetworkManager B9i%#, NetworkManager £ZEE{F sysconfig &
BEXHMEENARFEHREHER, ™ /etc/init.d/network TEREAEFARFHELERFEHFER,

/etc/init.d/network BIARZEHID), BAIXRAUTARZ—ZIT:
1. F5 (217 systemctl start|stop|restart network %2 —) ,
2. MRFEAMEIRS, NRTESIFHENAEZ1T (systemctl enable network f85HILER)

XR—AFEHTR, FASEMBISELENEGT. BT IUFEERA ifup # ifdown HIA,

B E S fr T B LS Bl A
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REERLLEH /etc/init . d/network AR SSIEFI AR HITHIA /sbin/ifup-local FRMIEE L%
(ifdown-pre-local #] ifdown-local) . #RIEN initscripts A& (thaN
/etc/sysconfig/network-scripts/ifup-eth) , FB4 initscripts S EHRBEIRLENR, FbiE
VOB R E SN initscripts, T2f#MA /sbin/if*local A&, U EEEHUHESEINHARE ST
@, Initscripts RICER T AMEXH /sbin/if*local, FHELXEEERNZITIZXME, Initscripts TRTE
/sbin/if*local HIARRIMEMAR, initscripts RPM (BEENMHE) b RESHASIENIBLE X4

L& SIS PR, ARARELAEHITEE TS, [HHMZHEA R NetworkManager 94 thIhEE,
5 i NetworkManager J5, ifup #1 ifdown fIA%1f[7] NetworkManager, 27 H NetworkManager &
B1E ifcfg X “DEVICE=" {THR A IIMEO, WRZ NetworkManager Ei%1% &, BiZx&ERUETFiE
FRE, N ifup £REk NetworkManager /5 511%i% .

INRZ1% 75 H NetworkManager E12, HEeB&4 FiEERE, WAFEEMERE,

INRZK A2 H NetworkManager B2, B2 iZHIAEHIBRIIE NetworkManager #l& (BIHIN
NetworkManager Z BifERHAE) Bi%iEE.

NRZW A ifdown, HiZix# H NetworkManager EiE, #B4 ifdown 2E3K NetworkManager % 1Ei%
EE,

AR NetworkManager, K ILIIRKZ4T NetworkManager, NIZHASMELBZEIRMN, B
F NetworkManager BIE FHIABIHLHl,

1.9. [ sysconfig X 1T ECE

BCiE S ARIZIE /etc/sysconfig/ Bk, ALHMABEERSBRELXE, VPN, Bifi &
PPPOE ECERRA, XLEECEIRIZTE /etc/NetworkManager/ FHB k7, il : FOMERKERRREE
/etc/sysconfig/network-scripts/ B X T ifcfg X,

£RXEMEA /etc/sysconfig/network X, BHX VPN, #ih#H & PPPoE E#EMERFRER
/etc/NetworkManager/system-connections/ /i,

1 Red Hat Enterprise Linux 7 #4s%E ifcfg XK, NetworkManager A2 BHEIEIREIER, EHHIEME
BHRl, WREALUTIEZ—F%#H NetworkManager EZESC ¥, Il NetworkManager 1E{# 1% BCE X4 &
FEER AT IR R, A0 - NRFEARmESRBEREESE, N/l NetworkManager E #7114
BCEM . HERIEN root i2fTUA TS :

~]# nmcli connection reload

P SR EINAAEEEREX . HARATLLZITTENG S, REFHRABLEE LRI H
ifcfg-ifname :

~]# nmcli con load /etc/sysconfig/network-scripts/ifcfg-ifname

ZRNERSI MR, IEGFHFE root B, BXRAFBRNIRRKIRNNER, HEE_(Red Hat

AEAREM nmeli WTEMBENR, XLETEREXRFXRZEDEE, AEBENTEE., Zn5Ha1TER
wmE

nmcli dev disconnect interface-name

B


https://access.redhat.com/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/System_Administrators_Guide/
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nmcli con up interface-name

NetworkManager A&l A (R ML A, BERZITHNMORER ifup 5, MEHARZHED)

ifup AR —MBERBA, AIER—LEsS, FAREMFKEOMA, il ifup-ethX. ifup-
wireless. ifup-ppp F%F. A F5217 ifup etho 5 :

1. ifup 2EH LN /etc/sysconfig/network-scripts/ifcfg-etho B934 ;

2. MREE ifcfg X, ifup RERNXHEHE TYPE B, LIAEZEHAMEARE ;
3. ifup 1R#E TYPE i ifup-wireless =X ifup-eth 5 ifup-XXX ;

4. BRREMAPITERRRRE ;

5. REEARLBEANILBATIEENITS IP HXMESS, il DHCP S SIXE.

Bl 5Hf, /etc/init.d/network SiEFRA ifcfg XX, HIREE S S ONBOOT=yes M3, BER
BB ifcfg FIHB% & H /55 NetworkManager, 15 NetworkManager IE7E/5 313k B4R BB

%, NABENBNXEHITEMEEE, RERET—1EE ONBOOT=yes HI ., 1R NetworkManager
BAREENANEE, N initscripts RRLER ARG ARNIBIT, F NI ifcfg SXEHE ifup.
RAMSEREERSEE, £#A NetworkManager =X iniscripts 23778 & & ONBOOT=yes i ifcfg XX
%, XIERI{RIETE NetworkManager FoiEAN IR (LR LE S B, tb 4N NetworkManager A4MIERYREY

(ISDN SHEH % S HHIfREZS) , L& NetworkManager &2 Fr0$T N FARRFRT, {BAI{E A initscripts 1IE
BRIl

BEUAEERTFERERAMN ifcfg XHNRA—ERGFHEHD X, ZHARZIT ifcfg-*, TEA
.0ld. .orig. .rpmnew. .rpmorig 1 .rpmsave (&%, RFEAEFNEFDXEREFE /ete/ B
iL-FC

1.10. HAth Bt

LT EBRKRNEIRMA X Red Hat Enterprise Linux 7 BRI 0 ¥R,

1.10.1. EREXH
man (1) man page — 13k man pages ZI{AHEIEA 1,
NetworkManager (8) man page — 12 & E ST IHE,
NetworkManager .conf (5) man page — 13 NetworkManager Egi& {4,

/usr/share/doc/initscripts-version/sysconfig.txt — LN EBE X4 R HIES.
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2= EE IP KM

2.1. HFSMehASEORE

LFHEERRBSTUE ? A FHRERNS T ? XEMRZEIVARE, BREFENYNERMEFERK, &
M—NRE, IERA-HNAZRBLELMEREREEEE. EHENAE LAN F, XHMURTE LR #,
NBERSHHERLEINED, BENZRIERARNVFENRERHBTEE, RNERLRTERNLE
WITEREZMEKR, UTHNTEEZNBLEHRE HFRRENAREERES, BLRNRAEEE
EEMIBCH—EMNMER, XEANMERSELTCHNATERTRE. EXEBREMERNIF

2.1.1. A EERFHSMEEORE

EFERBPEAE (Kbl DHCP) B, EMERE ML AR, RS IP F4t, DHCP. DNS FIAIEARSS
2 HAURA], H4A (out-of-band) BIGFEOBNIZERAHRSIEBEB, XL ENIZRATREMIIF
Hfth L% 52 TR,

AAREF AR, BMERER IP SUHIEN, FRARERBIEMESE, FIM0 : 7% DHCP RFSHRECE
NERNE—ENRME IP TN, FIINEFERXNAEREXFITEN,

52131 UEMGEERE PIENMEREETRBAFFIERT IP ik, nmcli TEAER TR

EHRADEMSEERE,

2.1.2. HaHEERADIASEOXE

ERFERSTLER IP it R EMRMKER, TEREE T EEHNRERRRHTIEE, XFEATMITIR
MEFINXEFRTENFRFEMBN, 827K (DHCP) 2 HENNTEDEMKEEN LSS

BB S E N B RE L, SE R E OB E X F8 BOOTPROTO # & dhep /&, NetworkManager
F$EK1A VA F DHCP & i dhclient, FZ DHCP i), £ NENEBMINIUSE) dhelient, EIENMEOFH
IPv4 1 IPV6, & KiZ1T NetworkManager, sEAREIEENO, IBMMSXSERIBEZE A dhclient £
{yuc

2.1.3. RSB E S

nmtui”,

AR ROTREEREMY, EHT 5 2.5 7 £ GNOME KA fEmHEA

2.2. [FHAXAA R E nmtui
AFEAXARAFAFAETE nmtui EXHBEOFREREZEOD, FHAULTHSEIXANIE

~1$ nmtui

11
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W SHIIXAR A RE, THHRTRERAEER.
— NetworkManager TUI |—

Flease select an option

Edit a connection
Activate a connection
Set system hostname

Quit

<K=

2.1. NetworkManager XA/ SREEsh3H

FERE L RIR Tab BAFHEEIET, % shift+Tab HA&HIRE, % Enter EFE—/N%ET, 1% Space #
HEFEEFEERS,

BXRRE nmtui MIEEEEE £ 15 1 “FERAXARSRE (nmtui) A THMEEE,

2.3. i NetworkManager #8517 TR nmcli
FA P FIBAER o] (F F n$ 1T T2 nmcli #2) NetworkManager, ZmHSHIERER S :

nmcli OPTIONS OBJECT { COMMAND | help }

H 1 OBJECT A/ general. networking. radio. connection = device ¥ —, &H&RMETN : -
t, --terse (AFHIAX) . -p, --pretty £l (ARFHF) %k -h, --help &Uil, 7 nmcli FRAHS
SERENEE, LTI ETHETANGS LT, AR Tab BE, AXETRMSHNTEIR, HES
nmcli(1) man page,

nmcli TEE—LERE L TXHEXNEEER. Ol 2TUTHN GRS, FERTRCL

~]1%$ nmcli help
Usage: nmcli [OPTIONS] OBJECT { COMMAND | help }

OPTIONS

-t[erse] terse output

-p[retty] pretty output

-m[ode] tabular|multiline output mode

-f[ields] <field1, field2,...>]all|common specify fields to output

-e[scape] yes|no escape columns separators in
values

-n[ocheck] don't check nmcli and
NetworkManager versions

-a[sk] ask for missing parameters

-w[ait] <seconds> set timeout waiting for

12



finishing operations

-v[ersion] show program version

-h[elp] print this help
OBJECT

g[eneral] NetworkManager's general status and operations

n[etworking] overall networking control

r[adio] NetworkManager radio switches

c[onnection] NetworkManager's connections

d[evice] devices managed by NetworkManager

~]%$ nmcli general help
Usage: nmcli general { COMMAND | help }

COMMAND := { status | hostname | permissions | logging }
status

hostname [<hostname>]

permissions

logging [level <log level>] [domains <log domains>]

ELEMEZNREIFR, XPNEEEE S5 R general B,
nmcli-examples(5) man page B1RZ ARG, TiEMT :

i 7~ NetworkManager SRR :
nmcli general status
ZE {24 NetworkManager H&ir ¥ :
nmcli general logging
TR A R
nmcli connection show
ZREREALESHEEE, MTFRARAM -a, --active :
nmcli connection show --active
5.7~ NetworkManager iR 7B & R ERE :
nmcli device status
AEC R B H AR — LRI, fiN : e S
nmcli connection modify id 'MyCafe' 802-11-wireless.mtu 1350

fa e



SR E T

nmcli con mod MyCafe 802-11-wireless.mtu 1350

AR id 0, EHERHIER THTF nmeli IR D (£5) ZBRN, CREXLHSETHII—F
i, Bl :

nmcli connection add type ethernet
BH

nmcli ¢ a type eth

N EEIN, HEA tab STENRE.

£/ nmcli Zsh#fE1EEO
a{FEA nmcli TEEDMEIEEERSED, EhaFFEO, A :

nmcli con up id bond®
nmcli con up id port@
nmcli dev disconnect iface bond0
nmcli dev disconnect iface ens3

#1f#F A nmcli dev disconnect iface iface-name ¢4, MA= nmcli con down id
id-string 5, R NEEFZZEOREFLER, XHEMEF 1L NetworkManager 5515
MEFERI, HAENBEGE (LLmEsED b, KERSEER) 7, A203EMB%EE,

nmcli B iFEESRE 2

nmcli TEE—NEIIEERESS, E2TUTomaERZIE

~]% nmcli con edit

L SRTEMN T RHFRAPIEFARERELE, HAEREREE, RRNEET nmeli iI27F, MNREHRE
ERERDY, HEILFE nmcli con edit sa RN type AT, MM EEH ARRR. SWENEEEEERN
BT :

nmcli con edit [id | uuid | path] ID

BRI mEREERE, ERAUTHRR

nmcli con edit [type new-connection-type] [con-name new-connection-name]
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5 2 & K& IP BKKH
£ nmcli 127 RFFEHIA help EERAMBIIR, 15H M describe M HREVXEREBMHRR, &0
T

describe setting.property

o -

nmcli> describe team.config

2.3.1. 7 f& nmcli 2E50
B% nmcli SR LUHE R YR, BEJLNMENZEEH—F THE :
type — FHEERR,

fOFE N : adsl, bond, bond-slave, bridge, bridge-slave, bluetooth, cdma, ethernet,
gsm, infiniband, olpc-mesh, team, team-slave, vlan, wifi, wimax.

BMEETRAUBEEFRRBNSSET, & Tab #EFIZHRK, HEE nmcli(1) man page F
B TYPE_SPECIFIC_OPTIONS %%, type i£Iira]FF4 T4 : nmcli connection add #
nmcli connection edit,

con-name — JiFERCE 2 B & .
NRKIEEEZELIR, NESUINTHERIXERGT :

type-ifname[ -number]

EEATE connection profile B9&FR, RANSRREMNMEEHE/MEE (Ebd wian0, ens3. eml
%) . RARFAORBEEONEESS, AXERNESE, —MEXERUES NMERRE X 4.
XX &, HEEFAAEEEREVMMENREREE, SEFREZEREE, TNCERRNE
BXH, HRESEZNENAEEAS, id E£Tith 255 %R E X AT,

id — AP EERE X 4o KRB SFHF RS,

A 7£ nmcli connection %A AR INAENEEN ID, WHERPE NAME FERKIZRFTE
#ID (%) ., BIEMNE con-name 4 A —EER B XA,

uuid — RENEEERE XS 2 ENREEHFRS,
A7£ nmcli connection %4 H A EIHAIEANEER UUID,
2.3.2. {81/ nmcli FEETIMZ%
HFEALT RS H Eria BrIMLS TR

~]%$ nmcli con show

NAME UUID TYPE

DEVICE

Auto Ethernet 9b7f2511-5432-40ae-b091-af2457dfd988 802-3-ethernet --
ens3 fb1l57a65-ad32-47ed-858c-102a48e064a2 802-3-ethernet ens3
MyWiFi 91451385-4eb8-4080-8b82-720aab8328dd 802-11-wireless
wlan@

15
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F B RPH NAME FEEKIZARERE ID (BFF) » eFA2EOLN (REFEXRRER) . E LKA
EI’J%_ NEREEF, NAME FEBHH ens3 KA NTE ens3 #EO N ANE B XH2EREE ID, BffRR
D, BFSEE ID MyWiFi 284 E0 wlan0,

WINUAKMEEEREEN—MREX Y, FHFRESREEMIE, ERFEEXHH, FRETREE, A
EITF -

~]$ nmcli dev status

DEVICE TYPE STATE CONNECTION
ens3 ethernet disconnected --

ens9 ethernet disconnected --

1o loopback wunmanaged --

ISR PER:
EHEAA IP BBRMUARMEB X, LUE DHCP HRMAERE, AEAMTRIANGS

nmcli connection add type ethernet con-name connection-name ifname
interface-name

flan - HEAU TS AIE S my-office BIBN TR ERCE X4

~]% nmcli con add type ethernet con-name my-office ifname ens3
Connection 'my-office' (fbl57a65-ad32-47ed-858c-102a48e064a2) successfully
added.

NetworkManager AR5 4 connection.autoconnect %) yes, NetworkManager 1L &% E
#77F] /etc/sysconfig/network-scripts/ifcfg-my-office X, EIZXEHEF ONBOOT 5
SREN yes,

F - BREUEZEO, NetworkManager N EBIHEN ifcfg XEIFEIEN, BXRERABENHIENE,
EESE 5 1.9 T “#EH sysconfig XA HITMESEE",

HFEAUT RS BEAKRMIEE :
~]%$ nmcli con up my-office

Connection successfully activated (D-Bus active path:
/org/freedesktop/NetworkManager/ActiveConnection/5)

RREIX LR & ROE R

~]1$ nmcli device status

DEVICE TYPE STATE CONNECTION
ens3 ethernet connected my-office
ens9 ethernet disconnected --

1o loopback wunmanaged --

EEWENAZEE DHCP RSS2 ENR, 1ERIBLUT A EEH dhep-hostname B :

~]1% nmcli con modify my-office my-office ipv4.dhcp-hostname host-name
ipv6.dhcp-hosthame host-name

ZRERENAEE DHCP ARSS 238 IPv4 B iR ID, HIREBU T AREH dhep-client-id B :

16



~1$ nmcli con modify my-office my-office ipv4.dhcp-client-id client-ID-
string

% BT IPv6 ¥ dhcp-client-id B, dhclient iy IPv6 £ IHFIRT. ¥I151EEE dhclient(8) man
page.

F 728% DHCP AR 5588 43X EIEHLA DNS ARS5 2%, 1HIRIBLU TR /E(ETH ignore-auto-dns Bl :

~1$ nmcli con modify my-office my-office ipv4.ignore-auto-dns yes
ipv6.ignore-auto-dns yes

BEXEMREXEMIFEIEESE nm-settings(5) man page.

Bl 2.1. 5B 505 2R B0 E BN A LU B
BT T e SR E S AR B o SRS

~]% nmcli con edit type ethernet con-name ens3
===| nmcli interactive connection editor |===
Adding a new '802-3-ethernet' connection

Type 'help' or '?' for available commands.
Type 'describe [<setting>.<prop>]' for detailed property description.

You may edit the following settings: connection, 802-3-ethernet
(ethernet), 802-1x, ipv4, ipv6, dcb
nmcli> describe ipv4.method

=== [method] ===

[NM property description]

IPv4 configuration method. If 'auto' is specified then the appropriate
automatic method (DHCP, PPP, etc) is used for the interface and most other
properties can be left unset. If 'link-local' is specified, then a link-
local address in the 169.254/16 range will be assigned to the interface.
If 'manual' is specified, static IP addressing is used and at least one IP
address must be given in the 'addresses' property. If 'shared' is
specified (indicating that this connection will provide network access to
other computers) then the interface is assigned an address in the
10.42.x.1/24 range and a DHCP and forwarding DNS server are started, and
the interface is NAT-ed to the current default network connection.
'disabled' means IPv4 will not be used on this connection. This property
must be set.

nmcli> set ipv4.method auto

nmcli> save

Saving the connection with 'autoconnect=yes'. That might result in an
immediate activation of the connection.

Do you still want to save? [yes] yes

Connection 'ens3' (090b61f7-540f-4dd6-bf1f-a905831fc287) successfully
saved.

nmcli> quit

.._]$



Bk

KANERFAREEEEREXH, FENTFEA save temporary 4y, £ FREFA] BEXH
REEARAES,
ANINERAS LA P

ERIERRS 1Pv4 BEERI LK ERE, AIERUTRS

nmcli connection add type ethernet con-name connection-name ifname
interface-name ip4 address gw4 address

EIEES:E! ip6 0 gW6 LA IPve itk FIRMRAE B
BN : FERAUTRROERMER IPv4 i AR KEES AR MR

~]$ nmcli con add type ethernet con-name test-lab ifname ens9 ip4
10.10.10.160/24 \
gwd 10.10.10.254

WA MIZE A REHEE IPve thibFIMX, 20T :

~]1% nmcli con add type ethernet con-name test-lab ifname ens9 ip4
10.10.10.10/24 \

gw4 10.10.10.254 ip6 abbe::cafe gw6é 2001:db8::1

Connection 'test-lab' (05abfd5e-324e-4461-844e-8501ba704773) successfully
added.

NetworkManager 3N EBSE ipv4.method % EH manual, ¥ connection.autoconnect i%E 7

yes., NetworkManager T2 XEBE A /etc/sysconfig/network-scripts/ifcfg-my-office X
%, HAKEXE BOOTPROTO KE N none, #{§ ONBOOT XE N yes

}i ﬁ}k}%&}ﬁiﬂﬁﬂﬁﬁ, NetworkManager & EUXT ifcfg XHMFShEN, BXEAREXXHIFER,

ERAUTHSEEMR D IPv4 DNS RSS2t
~1$ nmcli con mod test-lab ipv4.dns "8.8.8.8 8.8.4.4"
XA Z BTSE DNS RS2, EXEM D IPv6 DNS RS &sthilt, iEZTUTHS

~]$ nmcli con mod test-lab ipv6.dns "2001:4860:4860::8888
2001:4860:4860: :8844"

T XHERBH ATLER DNS iRS538, tRATLMER + EVAIS, EZRTBMERIKE R RINEIS DNS RS
a4, WF:

~]% nmcli con mod test-lab +ipv4.dns "8.8.8.8 8.8.4.4"

~]$ nmcli con mod test-lab +ipv6.dns "2001:4860:4860::8888
2001:4860:4860: :8844"

THERA LT e RS HTBI AR M
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~]% nmcli con up test-lab ifname ens9
Connection successfully activated (D-Bus active path:
/org/freedesktop/NetworkManager/ActiveConnection/6)

R EIX I & ROEERNRE
~]1$ nmcli device status
DEVICE TYPE STATE CONNECTION
ens3 ethernet connected my-office
ens9 ethernet connected test-lab
1o loopback wunmanaged --

HEAUTH S EEHEED

OIS

~1$ nmcli -p con show test-lab

connection.id: test-1lab
connection.uuid: 05abfd5e-324e-4461-844e-
8501ba704773

connection.interface-name: ens9
connection.type: 802-3-ethernet
connection.autoconnect: yes
connection.timestamp: 1410428968
connection.read-only: no
connection.permissions:

connection.zone: --
connection.master: --
connection.slave-type: --
connection.secondaries:

connection.gateway-ping-timeout: Of[output truncated]

M -p, --pretty EI7EHIHLEERFPRINIIEFDER,

Bl 2.2. {5 B 5 %00 a8 Bo & S S LAK P B
e, FREIRESREETFHSUKMIERE :

HIZfTULTF
~]% nmcli con edit type ethernet con-name ens3

nmcli interactive connection editor

Adding a new '802-3-ethernet' connection
Type 'help' or '?' for available commands.

Type 'describe [>setting<.>prop<]' for detailed property description.
You may edit the following settings: connection, 802-3-ethernet
(ethernet), 802-1x, ipv4, ipv6, dcb

nmcli> set ipv4.addresses 192.168.122.88/24

Do you also want to set 'ipv4.method' to 'manual'? [yes]: yes



Bk

nmcli>

nmcli> save temporary

Saving the connection with 'autoconnect=yes'. That might result in an
immediate activation of the connection.

Do you still want to save? [yes] no

nmcli> save

Saving the connection with 'autoconnect=yes'. That might result in an
immediate activation of the connection.

Do you still want to save? [yes] yes

Connection 'ens3' (704a5666-8cbd-4d89-b5f9-fa65a3dbc916) successfully
saved.

nmcli> quit

.._]$

RINNMER B ARFEERES Y., EENAEH save temporary 8%, £ FREEM RS ZEESH
REEARAES,

MEREXASEEB KIS

ENEEXHIEETENEREDRS, HEULRAEANSSPESEOLT. i :

nmcli connection add type ethernet con-name connection-name ifname
interface-name

BUENREXHEMERBTUAM I EPETLEER, HEAUTHS

nmcli connection add type ethernet con-name connection-name ifname "*"

BMERRRERGED, iR ifname S8, FRBER * EETEEERSXEPEANEE
X,

SREEAIEEENEM MAC i, HERLTHS :

nmcli connection add type ethernet con-name "connection-name" ifname "*" mac
00:00:5E:00:53:00

0 Wi-Fi 28
HEALUTHSEERE Wi-Fi 175

~]1$ nmcli dev wifi list

SSID MODE CHAN RATE SIGNAL BARS SECURITY

FedoraTest Infra 11 54 MB/s 98 -alll WPAl

Red Hat Guest 1Infra 6 54 MB/s 97 -mlll WPA2

Red Hat Infra 6 54 MB/s 77 -l WPA2 802.1X
* Red Hat Infra 40 54 MB/s 66 -l WPA2 802.1X

VoIP Infra 1 54 MB/s 32 -a WEP

MyCafe Infra 11 54 MB/s 39 - WPA2

HEAUTRSERERHS IP EE, BB DNS it 2 ER) Wi-Fi £ # -

~]% nmcli con add con-name MyCafe ifname wlan@ type wifi ssid MyCafe \
ip4 192.168.100.101/24 gw4 192.168.100.1
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HEALTHSIEE WPA2 318, 540 “caffeine” :

~]$ nmcli con modify MyCafe wifi-sec.key-mgmt wpa-psk
~]% nmcli con modify MyCafe wifi-sec.psk caffeine

THERU TS ER WIi-Fi IR -

~]1%$ nmcli radio wifi [on | off ]

HHEKEY
HEAUTaSREEREY, il mtu:

~]$ nmcli connection show id 'MyCafe' | grep mtu
802-11-wireless.mtu: auto

HERAUTHSERXENEML :

~]$ nmcli connection modify id 'MyCafe' 802-11-wireless.mtu 1350

THERUTHSSAILAEN :
~]$ nmcli connection show id 'MyCafe' | grep mtu
802-11-wireless.mtu: 1350

¥ : NetworkManager 11X EH ¥ 802-3-ethernet 1 802-11-wireless M 5%, & mtu M HEM.

BXEUERELENER, BEE nm-settings(5) man page.

2.3.3. [ nmcli BEB &S H
ZEFA nmcli TEREEHSKE, NniFERAeasRsE BN FmiEes.

Bl 2.3. A nmcli BBHAKH
HEHEAMSTHNNEUXMEEREBEHR SKE, WMAINTSS

~]# nmcli connection modify etho +ipv4.routes "192.168.122.0/24
10.10.10.1"

XFESRYF 192.168.122.0/24 FMBREREA T 10.10.10.1 FIM-X

Bl 2.4. fEF nmcli %2R EFHSIKH
BFEAUTHRSERERRiESREERS KA

~]1% nmcli con edit type ethernet con-name ens3

===| nmcli interactive connection editor |===
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Adding a new '802-3-ethernet' connection

Type 'help' or '?' for available commands.
Type 'describe [>setting<.>prop<]' for detailed property description.

You may edit the following settings: connection, 802-3-ethernet
(ethernet), 802-1x, ipv4, ipv6, dcb

nmcli> set ipv4.routes 192.168.122.0/24 10.10.10.1

nmcli>

nmcli> save persistent

Saving the connection with 'autoconnect=yes'. That might result in an
immediate activation of the connection.

Do you still want to save? [yes] yes

Connection 'ens3' (704a5666-8cbd-4d89-b5f9-fa65a3dbc916) successfully
saved.

nmcli> quit

~1%

2.4, FAMGSTHRE (CL)

2.4.1. ¥ ifcfg MHECEMZEO

EORBE SR S NI MG X ENETEED, 15815 E, eaFRXEXHRAERGEWLEREO, UKk
AEREEE], XLEXHBEESL N ifcfg-name, HEHRIENE ZEEXHIZHIM N &, BF ifcfg X4
MERSEEXHASH DEVICE 554 BN AFEHER,

FEMBIXE

Eit& b etho WEEOER ifcfg XHEEFERAFRSMALXENEO, 157 /etc/sysconfig/network-
scripts/ BRPEREL N ifcfg-etho BT, MR :

DEVICE=eth0
BOOTPROTO=none
ONBOOT=yes
PREFIX=24
IPADDR=10.0.1.27

FHAEI A HWADDR fE B EREM X MAC ik, T : XA A& LR, W5 8 E —HWEK

HISME

ZFEMA ifcfg XHNE N eml WEORBFERSMAZENED, HRBIOTREL
/etc/sysconfig/network-scripts/ B RHA4EMEL N ifcfg-eml B :

DEVICE=eml
BOOTPROTO=dhcp
ONBOOT=yes

504 LA A HWADDR JES 1SR4, MAC Hitt, ST : IXAIAER BN A @&, 5 8 & —Hm/s
i 4% AR



2= KE IPEM

EFZE—/ M DHCP RSB A SEABMENZHEND, 1B ifcfg XEFRRMUTT
DHCP_HOSTNAME=hostname

EFEORE ) ZB&HE DHCP RSS2 4 EMERH, 151E ifcfg SUEFFRRINILLTIT

PEERDNS=no

IXHE AT B 1 4% AR 55 4% FE M DHCP AR 552312 U4 H DNS IRS583 ¥ /etc/resolv. conf,
EfRE—MEOLEFEHA R/ DNS ARS535, 1EW LR E PEERDNS=no, }7E ifcfg SLHRFRIMLLTT

DNS1=ip-address
DNS2=ip-address

Hrh jp-address 2 DNS fRZ5aaButtitlt, XA 1ER4EARS5 S FATEER DNS fRS53REH

/etc/resolv.conf,

NEE S HIXE N Bk ER I, SEFEOERE S HR BOOTPROTO % E 4 dhep /&, NetworkManager
f$2RIA IV DHCP & i dhclient, % DHCP I, £ABNEEMNIEE) dhelient, BB M EOFH
IPv4 1 IPv6, & Ki21T NetworkManager, sHEAREEZENO, IHMML LA HRIEZZEHA dhclient L
{yuo

Edi& DHCP & /i

2.4.2. [ ip e R ECEMLEEO
A ip BENEOSE IP i, X RSIBERMT

ip addr [ add | del ] address dev ifname

5/ ip fe o ECERSHbhE
HEHN root AL THS HEOSE IP Ml :

~]# ip address add 10.0.0.3/24 dev eth0
The address assignment of a specific device can be viewed as follows:
~]# ip addr show dev etho
2: eth®: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc pfifo_fast state
UP glen 1000
link/ether f0:de:f1:7b:6e:5f brd ff:ff.ff:ff.ff.ff
inet 10.0.0.3/24 brd 10.0.0.255 scope global global eth®
valid_1ft 58682sec preferred_lft 58682sec
inet6 fe80::f2de:f1ff:fe7b:6e5f/64 scope link
valid_1ft forever preferred_lft forever

BRI RGSIETIEEE ip-address(8) manual page,

5 ip sp R ECIES it

Ry ip BEXFNE—#EOSERSMihit, MUABEEEANEEOAEER—ZEOPHAES Mk, &
ESZRER ip e S OB, XA RS Mbik, 140 :
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~]# ip address add 192.168.2.223/24 dev eth1l
~]# ip address add 192.168.4.223/24 dev ethi
~]1# ip addr
3: ethl: <BROADCAST, MULTICAST,UP,LOWER_UP> mtu 1500 gqdisc pfifo_fast state
UP glen 1000
link/ether 52:54:00:fb:77:9e brd ff:ff.ff.:ff.ff:ff
inet 192.168.2.223/24 scope global ethl
inet 192.168.4.223/24 scope global ethl

Bxip BFH64, 155%E ip(8) manual page,

RAERBRERGRITHALD ip 5,

2.4.3. A KEIAMX
BABHBEATRE, TEATSIITNATRIMX, BHBEZHMEPETHATRAMEERE (RAFT
BIXFHAHEE N PITIHRE) . Alt, BEAEEL Red Hat Enterprise Linux IRSS 8 & in P ECE 525

BEH, ARLRILEILINE VPN BE, HERLERNMAKZERELNEREFRHIRERS. RIAFHKXZE
RTFRLEENFE2RMMLSE, BRERAXRPEEELHBANTE. MANXBEZ - AMSHKBELS.

BY EBENE AN, Red Hat R51EHE | (RH124) BIIRRE AT RE X IR AR AL Bl

fER S ITREFHSEH

MRFEHSEKEB, °EA ip route add MHSERARDARM, FH ip route del feofflbR, &XEE
FA8Y ip route SR RMTF -

ip route [ add | del | change | append | replace ] destination-address

BRETRERMIER, EEE ip-route(8) man page.

AR AL ip route /R IP BBEIR, 40 :

~]%$ ip route

default via 192.168.122.1 dev ens9 proto static metric 1024
192.168.122.0/24 dev ens9 proto kernel scope link src 192.168.122.107
192.168.122.0/24 dev eth® proto kernel scope link src 192.168.122.126

ZREENMUAFRN—ERSERE, B IP lk, 5N root iIZTUA &S :
ip route add 192.60.2.1 via 10.0.0.1 [dev ifname]
Hrh 192.0.2.1 RARS RO HEIRFSHH IP Hilt, 10.0.0.1 B F—MKR, ifname @#HE AT — TR

RO,
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2% KiE IPEH

BEMLSHRM—DESERA, BMK IP Ml SEER IP ik, 1HFH root 2T T&HS -
ip route add 192.0.2.0/24 via 10.0.0.1 [dev ifname]

Hrp 192.0.2.1 RAR2RHHHEIRFSHBIRMZAR IP ik, 10.0.0.1 2M4EEIZ, MAEIZEE FME
e BRI, XMLt/ A RIS KBS A B8 T X7/ elrfs /.47 (CIDR) RR%,

A1 /etc/sysconfig/network-scripts/route-interface X4 NENMEOREFEERSKBEE.
140 : #E0O eth0 MIEESERHBEIRTFTE /etc/sysconfig/network-scripts/route-ethe X4
., route-interface XHAEMMER : ip MBS SEINML/FMIBILIES, W TR,

BX ip route MHHIIFENE, HEE ip-route(8) man page.

[MEENVINTES
BEBIAR XL, B2 EAMEHART /etc/sysconfig/network X, AFEENOT “up” BIEOMR

#rifcfg X ., ifcfg XURRRBREFAFHINFREN, ERAKEEEE GATEWAY E4HEHEARFH
ROARRE,

Hik, BIAETEER GATEWAY 545K, #AUTALBEIEAEONREXHHEE. B7E Red Hat
Enterprise Linux 7, BEABEFEHR2LE /etc/sysconfig/network X4, MERBEAEEMNMEONERE G
FIEEM X,

EShAEMEEIMES, Z{FEMA NetworkManager EIE XM, MXEE—HRIZBEAED, MEKITFZH DHCP
Slic, ERLERFHKBERT, MREZN NetworkManager £ AR EEM<HEHED, EE ifcfg X4
FARLERARE B BRI\ M X B9 O £ F DEFROUTE=no M4,

2.4.4. 1z ifcfg X+ ECEFHSIKH

EHSRRTEER ip KENBSBHKERAXNKEREER. EREHSBAUEERAES BN
RE, NHITIFEKIE /etec/sysconfig/network-scripts/ BEH, ZXHZHEAN N
route-ifname, EEBXHFFEAFRGS, Bip, W5 2.4.4.1 1 “FH IP S SR 0E: SKH”

2.4.4.1. [ 1P 5 SER R FRSERH

MREERBEONEWEEBEH, FI0 /etc/sysconfig/network-scripts/route-etho FE—1TE
NEIAMKHEEH, REREHEA DHCP HEMMXFEELIRE, BFRRTE /etc/sysconfig/network X
HHETERIXE :

default via 192.168.1.1 dev interface

Hrh 192.168.1.1 RBIM KB IP ik, interface RiE#EEI, A EZMRMEO, THEE dev L1, B2
BT, 3F : XMXEBETES /etc/sysconfig/network XML E,

MRFEBBITEMLS, TRUTARNEERSHEE. STEAT I — MRS :

10.10.10.0/24 via 192.168.1.1 [dev interface]

Hrh 10.10.10.0/24 2% RixiE sk B irMLSBIRT R K E, Hhilk 192.168.1.1 2iLiEMEME— IP ih
W, Bk F— PN, B UFERRBED, “T—NMARHE L2 ENTmR, Al x=kigH
25, A{EM dev ETIEERB HEDO interface, BARA—EE X4, RIBEERNMAEZRSKBE,

25



R T

LTREER ip 9 SEE X8 route-interface X =B, EKIAMXZ 192.168.0.1, #HO N etho, XL
% 192.168.0.10 FMFAE LK WAN %, FANBSEKEEARERE 10.10.10.0/24 R4
172.16.1.160/32 Xl :

default via 192.168.0.1 dev eth®
10.10.10.0/24 via 192.168.0.10 dev etho
172.16.1.10/32 via 192.168.0.10 dev eth®

FEUERBIR, FH#AKR] 192.168.0.0/24 NN EIESIBAMINEIBINRNENZED, *FHEA
10.10.10.0/24 %40 172.16.1.10/32 EHHEIETIEM 192.168.0.10, FH AR, L2, FEH
HIESREARIAMX, RERNERNBRBARAERN EREMEASENRBERSSKH, EXETERE%
EFEE 2RI MM E N,

EEREEONBIET, BEaflibREEFENEAZEONER, HI90 : 7£6E/R VPN I, ®amflilbRERs
EFEMLAEA tun0 #£ 0, EMEZEOLTRET BN FHE,

*EE

IR E A DHCP S ELRIAMX, BEREXHHIEE T HFAR—KaMR—MX, NSESSE B,
HEEEEEMEOR R, HERUTHEEER : "RTNETLINK answers: File exists", A ZBRi%Z{E

/Lho

2.4.4.2. AL IFRBEEIES KR

A A LATE route-interface X ERME/FMBIEHIESER. UTERE/FREEERXRE, HHEIR
HE{KILER :

ADDRESS0=10.10.10.0
NETMASK®=255.255.255.0
GATEWAY0=192.168.1.1

ADDRESS0=10.10.10.0 S E5E0xiE M4k E VLRI M L% ik,
NETMASKO=255.255.255. 0 /£ f§ ADDRESS0=10.10.10.0 T X ByM%; it By F Mg,
GATEWAY0=192.168.1.1 @3 i\MX, =(FH3¥E %% ADDRESS0=10.10.10.0 89 IP i,

LR N {ERMSFRIBILIES KM route-interface SXERE, BRIAMX ) 192.168.0.1, {HFEAZ
PR WAN £ F 192.168.0.10, XN ESHAD HIHFi%# 10.10.10.0/24 71 172.16.1.0/24
M4 -

ADDRESS0=10.10.10.0
NETMASK®=255.255.255.0
GATEWAY0=192.168.0.10
ADDRESS1=172.16.1.10
NETMASK1=255.255.255.0
GATEWAY1=192.168.0.10

RENESEAN T FINFEEES, BB T EEEE, 4190 : ADDRESSO. ADDRESS1. ADDRESS2 %
%Q

2.4.5. Bidi& VPN
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Red Hat Enterprise Linux 7 % Il VPN BI& %7 E 2 Libreswan Y IPsec, {ERAGSITEE IPsec

2.5. £ GNOME K2 F 5im {8 A NetworkManager

£ Red Hat Enterprise Linux 7 #1, NetworkManager X &% B KA RE (GUI) . GNOME Shell {28
M EEEMFREEmAa LA, FNEH control-center GUI 124t %% X EREBETLE, EEM nm-
connection-editor GUI {37 A F F L4F %5,

2.5.1. [ GUI EEZIM%

A AR F AL A control-center By %% X E THE :

1% PILE BOH ACESIBLR TIE, HiA control network, # & 2.2 “7f GNOME Rk EM4% T E” AR,

Q, control network| a

El—j Network
A

Control how you connect to the Internet

_ ﬁ Privacy
™

Protect your personal information and control what others might see

K 2.2. £ GNOME %MK TR

s FEA LA GNOME Shell RLEEIRHIT A 4,
mili GNOME Shell M4 FERHE R NELTR
BRIEEENMSSRTIR (Kl BLEMLZ fWi-Fi) ;
NetworkManager 23R/l IR AR FAMLS 5% ;
EEIAEREREEMNTRAME (VPN) BED ; K
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SR E T

I RSB KB RIETL
MRBEEFBNEANMLS, SIS ON RHRT, RGHRHAE MBS T B SUZIRH AR S,
mii BB FeHIl % KETIE, HEHUT 5 2.5.2 7 "BEMLS RFEINEEE,

Wired .

Wi-Fi oM

Red Hat T &
Red Hat Guest T &
YmoZoKL T &
EMZ223 =i
Metwork Settings

K 2.3. GNOME %% 3 5 i 7R o] FA RS H B e B 4%

2.5.2. Boi& P4 RGn R ILAE 1%
PA%% B IE RS, HARMED. H IP i RERIFESE,

Settings
< MNetwork Aeroplane Mode OFF
2 Wired | Wired
24 Unknown
[Pyd Address 192.168.100.235
@2 Network proxy IPv6 Address fe80::5054:ff:feat:ad 5f
Hardware Address 52:54.00;A6:A4:5F
Default Route 192.168.100.1
DNS 192.168.100.1
|+ — Add Profile... o

B 2.4. {55 FPIZES0E T A & P %%
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P4 W E TTENENE — DB AR & EORRE, ZEAPFEYPEED, il VLAN, i 40
B, AMNEERATEMSIEIEONFELEXH. BEXHZTNATEMNMEONGZRERS.
EREXH4 TEHEMSHRAMBESIR, WRARNINAMMERTMLEE, ANE—DWREN, =RRMmEATE

GHIIA

mi % REEOPINEEEXEFNE KR, T R FEEO, ERETEMASHMEEETS,
0 IP it ES. DNS FISHERE.

Wired
| Detals | i
Securit
4 PvE Address feB80::5054.:ff:.fe99:efdc
Identity
Hardware Address 52:54:00:99:EF:4C
IPvd
IPvE Default Route 192.168,100.1
Reset DNS 192.168.100.1

Cancel Apply

K 2.5. {8 M2 E B QRSB ML

2.5.2.1. BB B EEE
R XEBOFRTEATERNMS, T RMMALERE 50, WIS SRR EEERETIR,

RIEEE :

2.5.3. BBhERERIMLSE
S FEERNKEEBNAT AL, #AILLLEFERSHER NetworkManager 1E /4% 0] AN B 21E B ENZ M4,

12 2.1. ¥ NetworkManager B2 i& A & B o R %%

1. % Super #H ASESHBLRTIE, %A control network, A/G#% Enter #, IHF&ER M i%
BITE,

29
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2. FEA MR AR ED,

3. miiAMFEAPEEREXHHINREN. IRAFE-—MREXHSIMEZEOXRE, N&EETA
BRERERR, RIS FEE Q.

4. EFEAMB B3 3 5H, i B% B0 HFHIUE,

5. % A% |5, NetworkManager &7t NetworkManager 3B %% 7T R B 5hiE B BIMLE,
INRAARiL NetworkManager B5)i%E#, NNIERUHILEEZEHAE, MRBMMZEILAE, N HTERL
e N A s SR ES Ul puce - £ SEA T A

2.5.4. REEH k& AEERE X4

NetworkManager (R FFi B ZFEELEXF. BEXHR—NAINATENMEONDZXESE

A, NetworkManager (R FXEEBRBEXHLAEERSSCRINGER (REFE#) , WaILMER A F#8
BXHER, X E R E 4R R BUR T NetworkManager FR{R1ZHIFR, % connection % EH
permissions BHMIFEIHEE nm-settings(5) man page, XLEARE ifcfg X4 HH) USERS 546
XN WNREAE USERS 154, NIZMSGSEREXHAIRTFMERS., B : ifcfg XHEFRIN TS a 1bI%E
BRATFTIAF:

USERS="joe bob alice"

HELERARAFAREIEIXE, £ nm-connection-editor B9 FHL 1755 A% N A B P e ahx
% 851, EFTTE GNOME control-center 44X BB EORHE FHAFHMA, SXES X
AVAY

NetworkManager BIBV\ SRR A VFARA B 7 O BAE R RYSEE NBERE, B S af AMEEBE XU RIS
THN, RAVBFPERILEEINTHEMS, H0 : NRAF user BIE—MEEERE X user-em2, %%
T BEhERE S5tiE, BREEFE GHTRTHEMA,, NNGEEESI SN ST EER,

SPREUERERNERM, AT RIRSKECA A LTI
B EHATATEMA, S8E, XHRREEEHTERM A - S ER LR,
7 polkit B4 &AL 7 BREIE A R4 R VAR,
XL & FE R et R EXMREHE T E. B X polkit BIIEIEIEEE polkit (8) man page.

E VPN EELRFEASMAINTREELR, FEORIX VPN EEEE Wi-FI SIAREZEE LA,

HiE 2.2 ERESOIRTREARFMARERSCEHRAER, R4,

RIFRANRY, FEERSPE oot RS TRIEZREY, UHAEHRERTEARS, ©LRERSSE
R,

1. % Super #iH ASESHBLRTIE, %A control network, A/G#% Enter #, A& ER W% %
BITE,

2. FEA MR AR ED,

3. miiAMFEAPEEREXHHNNREN. IRRAF-—MREXHSIMEZEOXRE, N&EETA
BRERERR, RS % FEED.

4. FEFANN B 3E, hE Mg EOS%T HEHIE,
5. %&F GHAATHMBAS 51%ER SR NetworkManager F1%EEERSSEEANTH,
Rz, MRER EHTRATFHMEAF 8i5E, IhZEEITBTFEEKRS.
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#H#
N
1
fof

2.5.5. BdEEZ% (LLKM) &8

ERRBALZLIERE, 5% Super 1T AELERTIE, ABHIA control network, Fi% Enter #, IbAT
S2ERM% ZETER,

M el AL MO (RARRE BRiZ5Em) .

RASMNBHEER —BRFZLEXH, BT hB%, BEEXHRTRTENMEONKERS®
B, IRFEFEN—TEOQVR—IULREXH, TERRMALEXXY, BUTUERRERE, REERE
PRENAT R RO B BEX . =il ANECES M R @A A S i EXH., ARAPREREm
VEHE O R BRI R RO B S

mi AINERE S BRI E#ES, NetworkManager & NI NMEEERFEREXY, AREHTTE—1E
ERENEERE, XEMMEEZANARE TN EEREXHE 15 1 E8 XH5&E. EHLtE—BxESR
HEEREREXH ; TRZOCRAREEZZAMESR, LRAERT RNEEXH &2 5 H NetworkManager 4
’520

2.55.1. B FEAM. BohEETHRATARE

G THEERMNBESRNEZERTAAEELRE, HEEF 8% K (SZFEFEA nm-connection-editor I &
& B E)

2R — NWREER AR R, 27 M% EOPFER XN MR RIMNEE,
MAC btk — SEFEE A FXANEC B SR O MAC Hidik,
e — HEREAARRB MAC HhikEA,

MTU - IARE, ERARERNEERRAFH AL (MTU) . MTU [ERREZZETRHNRABES
(B : 1) o XMERINT 1500, B—RAFTEHEENEL,

FEHTATHMAF — ZL0RTRATREPEMBAIERE, HEPINERE FHEEE

FERAXANFEEN ABEEER VPN — IR E il NetworkManager £ £ B EIXMERE B XU, BEE
BT VPN, 1HEAXANERE, £ TR S HEEE VPN,

IEEGREHN (HEH) BEREFHE—F SElEciE

STRITHAZOEER, Rl MA RHREFEEERE. MREREZEREX G ERERZXYE, NERE
BT 1L NetworkManager AN, MR IZEEX 4T OFF R, BHEMEHEERIRRIR AR RE

A1E % EORERENAERE, FRE R EMORBI SRR T,

RIEEE :
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R T

ZIEER IPV4 K&, =i IPv4 &E W HYT 2 2.5.104 77 “ELiE IPv4 IXE” ; 3,

ZIEER IPv4 K&, =i IPv6 BN, ST 5 2.5.10.5 17 “E2E IPV6 14E",

2.5.6. Bdi& Wi-Fi %%

AL IR T 404l {8 A NetworkManager N3 A RECE Wi-Fi (BT 4&F Sk 802.11a/b/g/n) #E,
BXEEBNTT (Lbi0 3G) HEMIFE, HEE § 2.5.8 T BB T EE,

R RAEAR

R R T A RBE R B AR R AR R EIPRBUE Z M B EPROS R, 3B wi-Fi SR
ARB REE AR (SSID) , HRidi. BEYRSRTIZEARERINL IRZEARETE, MK
HiE, 1R j_-‘ﬁau)\l)\lft%%ﬂ‘E%ﬁ%o

NetworkManager Z i BeiRNEA RERANLZE2 KB, INRE L4, NetworkManager &JElIZ& £k

B, FNEEREWI-FiI RS THEHSH, £ WPA-PSK Z&Md (M HILEIEN WPA) AREEF,

£ WPA Enterprise (802.1X) ®, WlfAliiFERet, RALEBSHRN. MRFHE, HRIFESE

BEEMRL, &5, £ BN FROABHIEGEEE, FLEBMRE, il 40 F17K WEP 5 128 F K

B WPA B8, MRIEHREXRMNKE, TSN, E& RUEHMAMERE R EMBEFRAKEIIRBERNER
o BRTEZREMMIERE, HEE 5 25.10.2 7 “BE Wi-Fi 22147

40R NetworkManager IR A R, NIMEHEZRIRR SN TLGEEE S R ENE s =R,

AR X BB E BB A SR R INE, MRXEEEERERMN—F, M% EO0MWi-Fi iEHAE
—A FIRigE R, SEXNMRHE B RMAE S22 MERTIR, FEEEE £ 2.5.6.2 T “JiEiEES0)
BEIERE,

2.5.6.1. FEERS#E Wi-Fi B%%

FIBEBARBE— REERARF (SSID) LAEHRH, BeEARKENFRTEH SSID, B2Vl A
ErR¥k, RIEAFSHIIE NetworkManager B9 ol 4551k A, REEMELLEA RB SSID, INEAE
& secrets, BMEHAFIEERT, taTLUERE,

EIRERCRE T MY, 151 Super #FEANESBLRTIE, A control network, fA/F#% Enter, LEES
SHI MLY% B0, EXRPERERF Wi-Fi, REEF FEREREMLY, N SBI—NHEE, MRZAEE
BERIREEMLS, TEEEA R TR AR, Had 5 mH. IR anRE AT ERE, MaEs %

B ThEEE R R AT, BIAFREMSE SSID, HiEFHE wi-Fi 2 A%, B AERMIAL secrets,
Fmi R,

BRELRDFBEWIFE, BEF £ 2.5.10.2 71 “EBE Wi-Fi Z2M%7,

2.5.6.2. Ju ik O Sk

T BA%% STIEAERR B Wi-Fi TUmE, FiEE Wi-Fi LA e s ir, ?T%zﬁﬁ”ﬁ‘ﬁﬁilbaiﬁﬁﬁﬁ Wi-
Fi 179, MNRZMEBEHFIAERTRERERN, Had hRicx, SR ENEE, st eRirgmiEsm
BIEENHEE, H1E B0 BmiEEiFE,

EFZE SSID A F A AEE RN ERE, EEIETHF ME B0, EFEwWi-FiXHELE, I8 EE0
(BiIN5 SSID #8R) , ZEiRiER Wi-Fi, f1R% SSID AT ABERMA, EEE §F 2.5.6.1 11 “EEE[LH
Wi-Fi f%%7, #N8R1%Z SSID A F oI BseEA, NHERBUT S HRE -

1. % Super ZiH ASESHBRTIE, %A control network, A/53#% Enter #, A& ER W% %
BITE,
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#H#
N
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fof

2. EEMZEZE LR Wi-Fi#0O,
3. EAMZGEAREFREEEN Wi-Fi EEREXH, BEYRFSRIEERALEN,
4. MAERE, HHAALFES.,

BEci& SSID. BanEEfT A&k Atk

BRI Wi-Fi BERIXE, 1HLEF M% TIEPH Wi-Fi, RELE Wi-Fi BB A NS ER. 55 5
2. LNSBEUTXETA :

SSID

BEASR (AP) B fREZ£F51A7F (SSID)

BSSID

A0F 2R RN, EEENEATLEA RN MAC ik, TR @4 8 EXRSERH
## (BSSID) . MINBERTZFENZEH, BETLUER SSID, LHEIEEH BSSID R LUERE!
LA R WRIEE BSSID, N&5HRIIRSEAEA R KK,

IR L%, BSSID 27 OIEENZEMLLETH mac80211 FR4IHHLE K. NetworkManager
ERZRZ,

MAC bt
1%FE Wi-Fi IOZF A MAC bk, HBFR 2E4EHL L,

B—REAT LB - HENTERMLER SRS 25, Fit MAC Hhit FEE AT BATAER
HSEEERE (S MERE) KT

sebEayihhk
EESE G R AR MAC it FRIEER, BNIATREZEH,
UTFXEBERTREREXH :

BoliEE — MR E 1L NetworkManager 75X EE A AN S HB3MEE, NHIEEFINERE, 1FI51F
HE £ 253 7 ‘BolEEEIMS,

FEHTATHMAF — ZL0RTATREPEMBAAFEE, RPN ERE FEFEE
525471 “RYSEH KR LT AIEEREXH,

IEEGREHN (HEHR) BEREFHE—F SElEciE

SEREAERRER, Al SR RAREENRE, EREER, T MMLSIERE RS it e RE
Bt SRt BREFRERMANEE, WHE 2251 T EH CULITEAIA

15 P ORI EE, A T AR DR S, Mt — 4 B IE R,

RIEEE :

TEMEMRSINE, Hxit Z2%, FHHUT 5 2.5.10.2 77 “ELE Wi-Fi 22" ;

RN IPV4 K&, ERiE IPv4, FHT 5 2.5.10.4 T “ERE IPv4 XE” ; A,

ZiEER IPVe K&, Emi IPv6 FHHUT 5§ 2.5.10.5 TV “ESi&E IPv6 XiE”,

2.5.7. B83T VPN &3

33



R T

Libreswan 124t IPsec & Red Hat Enterprise Linux 7 FASEQIE VPN BB L%, LU TR GNOME K
AP REIEEE NetworkManager-libreswan-gnome 48, HER, HHRRREZIHE. HEREN
root iIZ{TLA &4 :

~]# yum install NetworkManager-libreswan-gnome

BIAuEMT AR (VPN) AIEAREM (LAN) ZEB@IR, 74, weEshii2REMe mEngil. =&
HREN LML (LLInEEKM) B@EviFARIL B, BERAINERNERELE VPN BE, FAR
£@BERIL VPN E#E, VPN BREHFHMXSREE L EBEES AT TEE

1. B RINEB BRI —D U LEFR

2. MBBIESEIE ; FF

3. RIEMRBROEBESBERMEHERLTLERTE (Encapsulating Security Payload, ESP) i E 251
EE R,

EIN VPN BESBRERICLER, BEIZEUE, HFRERBEENRY (TIFLsENML R ENT

B o FERAMESREIEEN, AHMSHRERT ARBEREMREF A TOENSIES, RIS s
VPN B INB AR R T 28 7 i s Ui = B BA MY,

RAelFRAZZIANEFRMNE, VPN 2iEES NMER T RNEENS— intranet FRAMEZE. BN FHE.
12 2.3. "IN VPN

T % B0, SFERETANMSEER VPN %,

1. % Super B ASESHBLRTIE, %A control network, A/G#% Enter #, IHF&ER W% i%
BITE,

2. MERBTANMS, LB RN EE 50,

3. %EFF VPN LB, RIS HIREFSIEE VPN A%, ES A VPN BB X4,

4. Rl Ah0 AT 2 VPN EREREY BhF,
5. MEEH R NEEREMF XL VPN Phill, 3R RS VPN il 5T R4 NetworkManager

6. IR ERE BOXH ERNELE—FS AL VPN EELRMEE X E,
12 2.4. 4 IIA VPN F#%
AT ML B0, MAIIRPEFSEELMEBEINA VPN EE, AR gkl 124,

1. % Super ZH ASESHBLRTIE, %A control network, A/G3% Enter #, A& ER W% %
BITE,

2. MR AEFRG R VPN EE,

3. i BdiE il
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BE 1P BH

#H#
N
1t
fof

RCEEEAR. BhEET IV RATANRE
i NHEERNAMNREER TAAEERE, HEE B %
FEEAH — MR AR R, XN AT B% 805X MEE,
w] A BRI A MY — INRFE NetworkManager 75X MEE R AN BaiEE, NEEFENES

AR EALGEERIXA ML — IREERSAFLIRAE RS ERANERE, THEFENSEEE,
BXNMXEFE root TR, HBEEE 55 2.5.4 7 “RISEHE KR T HEEEEBEXH .

FERAXAFEREN ABEEER VPN — IR E il NetworkManager 751753 ] i B 5h%E 82 VPN £#,
ME RN B IEAE, 1M TR B AL VPN,

BdiE VPN PR

ZES

IEFE VPN KRBV Z RS IP thilt,
HAFR

FEMXHPEER VPN HEF,
P&y

FEN, 1EHARRIAE VPN BITLE,
HER

FEN, 1EHEARRIAE VPN BITLE,
R4

FEN, EHARRIE VPN A £,
BrE: 1 Bk

HER, ERARRENEE, FEXBMBIE,
MEx 2 Bk

WHER, HHEART IPsec hENEX,

BER, HEAEE,

EEREHN (HEWB) BEREHE—S eliicE

SRR VPN B e, =T ffF RHIREEENERE., MRFELEESXER EEFRIZXHE, NeTER
R LUE NetworkManager N AFIE BN, MRMEEXHIZE N OFF, FHIZEN ON &ML ERE

£ B4 B O EERRF A ST — S RE, FRd Bl RO W EHE,
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R T

RIEEE :

2.5.8. BB o) % R
AI{# F NetworkManager B 3)) 58 i £ HEThREE R EILL T 2G #0 3G AR -

2G — GPRS (BADHAE4IN ), EDGE (18244 ##EFH) GSM &) , & CDMA (1559 %itEE A
X) .

3G — UMTS (BFE#1EER%) , HSPA (BE45 878 , 3& EVDO (RIFEFHIE) .
BB EN ARG LA IMFIRA OB TEw i s (AREEEZS) , UMECIEEE, IFEhETSHEANR

BT EN (LR ESZICAEMA LMA) , HETFHVREINERE FIRRM, HPEEPC K. USBH
HIAR RS IEMRIRE, BohZie R i F AR 2R ER.

T 2.5. RNFBoh 5 EEE
T MR T8, #FH5%55F Bohfiw in%,

1. ¥ super B ASESHBR TIE, %A nm-connection-editor SA/53% Enter, LtAT&HIT ML
ERE IR,

2. mili BSO0 1R BEER ST ERGEERE A,
3. A BRI RERKAE.
4. mii QIR T WEB B WHTERE B F

5. £ NEXNMBH R A QIR R PEREEXNEERERN 2G & 3G WFE. MREEER
THIHH, NRTRALTERNBBRTF AR IS, AXIMERT, =i BUE, BEEITENHE
BRI RSB E, REEXLSRK, < 4852 Rl

6. EFRFSYUNBAIERR, Fmili k82 %,

7. MIIRAEFHNEHF IR, Rili kS #H,

8. MTRIFHREREMITR, HFBNFEAREH (APN) IR, =i 4852 #&H,
9. REFWARE, RE=d MA K.

10. i§E&#E % 2.5.8.1 TV “WEB LTI WEBEABD T IXE,

12 2.6. G IIAB N R R
BRI S R I A S T I,

1. ¥ super B ASESHBR TIE, %A nm-connection-editor SA/53% Enter, LtAT&HIT ML
ERE IR,

2. & BRI IRE.
3. EFEHHANEREF R i RH.
4. BEZEERT. BinEETHRTAMKE.
i CHEERNAMNREER TAAEERE, HEE B nE
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AR — WG IEER AR LT, XL BT M% &0 H5 XN ERE,
o] AR B3hEERX A% — IR EE NetworkManager 75X ANEZ A BT B ohiERE, NE%

A AP EALUEERIXA ML — IREERSFLRAE R R EANERE, NEHEFEEM
SR, BRI MRERE root 1R, HHEIEEE 55254 17 “RICEH R T AEELEXH,

SERAXANEEN BOEER VPN — t1RE L NetworkManager 1£1%3% 8 7] AR B 5h7% 33 VPN
T, MNEEFXANERE, M TR HIERE VPN,

5 5% % 258.1 T "BEBITING WEEABIRETIXE,

EEREHN (HEWB) BEREHE—S eliicE

SR B T EER, R N RHREEE NEE. MREREZEEXHNEAFERE, NHEEE
A% % # A 9 ik NetworkManager S FFTE R, MR IZEESXHLTF OFF R, EFELZEN ON, =HE
ML R PR i, BXREAFSEAEERNIENE, FEEF £ 25.1 7 “EA GUI EEEIK
4

ATE MR EORREREIAERE, FRl G RO WEAHEE T — S ERE,

RIEEE :

2.5.8.1. BB T IR s

INREFERABIFRMINB TN SR (FPHESE 112 2.5, RINFHo T EE) , NA%wE Bohiw

FRETER AR A A2 AEN, EERZEEN 28— "M% ID, &1L NetworkManager X AL
A (b630 3G = 2G) .

=12

HRAET GSM MR T H MARIL PPP EEMNKRS S, RANRET TN KRBMERINF
B, BERRELFRERD, FHHA APN,

i: PRk

BMARRINERSEN A2, BERNENREMRAI S, SEEEIZRSNTEZRAF 4,
B

B ARIANERMSGR B, BEHNVBTRY, SIEBTEZBH,
APN

BIARARSET GSM MEBILEEN BAAEH (APN) . WiEERALERN APN REE,
HEBERE :

AP REMLREE ; /=
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A2 &R LR B, intranet S F R,
% ID

i\ P%% ID Alit NetworkManager 5i il 1% & RIEE AWML A EM, X AIRIEE T A B B2
B, ZIEEARER.

g3
Any — BRIME Any aTLE S AR 28 R AR B RIZE
3G (UMTS/HSPA) — sl R ER 3G &R,
26 (GPRS/EDGE) — iliEERER 2G KA,

Bk 3G (UMTS/HSPA) — B ZIHF A 3G KR EREE (il HSPA & UMTS) , RAEREXK
WEAREEER GPRS 5% EDGE,

Bkt 26 (GPRS/EDGE) — B&ZiH{FM 2G £K, Lb#l GPRS =& EDGE, RAEZEEXWEA
R [E{EFH HSPA 5#& UMTS,

R R A ml I Se i
INRE il NetworkManager X 1Ei%#E, MARMERAMSEE NEBERMML, NIEFBUHEEFXDNEE

FE, LUBGRAIRERDIEET R, IMNREFXNELIE, ] NetworkManager MR FERILEE5 {6 S
RS LURFRIFERE, ReBR.

PIN
MREEMN SIM (FFEHEL) 28 PIN (PMEHEH) BIE, HA PIN LUE
NetworkManager 1% % #&f#8, NRFTJE PIN AAFEAZ LA, Il NetworkManager /7 f# 5
SIM,

CDMA #1 EVDO BT 4, ©11%%8 APN, Network ID (& Type LM,

2.5.9. |3 F DSL %

AN ETERTILEEHLAE DSL £, MAZFEANBESEF DSL AHIRHSRKMRNERE, EERATAAR
Fak SOHO 2,

o 2.7. Zhn¥r DSL %
AT P%ERE B OB ER DSL %1%, =i RN = FMNFEEFIRN 84 o955 pSL,

1. ¥ super B ASESHBR TIE, %A nm-connection-editor A/53% Enter, LtAT&HIT ML
¥ TE,

2. st & h0 3=,

3. b= I R E FIR,

4. 1T DSL 1% IR &=,

5. LIS M 48 pSL ERE 1 B0,

12 2.8. 4aHHIIA DSL &
AT MEEE B OB EIA DSL %8, HMIZIRFPEFFELT, ARG AT Wi 1.
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% 2 & K& IP XM
1. & super ##H ASELNERTIE, %A nm-connection-editor A% Enter, LtATSH I ML
EE IE,
2. MEFERERNEREF ST W R,

BEEEAR. BohEET v RATANRE
i CHEERNANREER TAAEERE, 855 B %
FEEAH — MR AR R, XN AR B% 805X MEE,

] AR B 3hEERX AN — IR EE NetworkManager 15X ANEZE R AN BohiERE, NEEFEMRE
HAE, HIEIEEE 5§ 2.5.3 T "BIEEEIML,

A A P8R LU ELX AL — NREBEARSHORAE B9 a S AERE, NI EMSIRE,
BWXMRERE root R, HEEFEE F25.4 1 “RICEH KR T AEELBEXH,

SERAXANEEN B EER VPN — (1R E L NetworkManager 1£1%3% 0] AR B 5h7%E 33 VPN £,
MEEFSX AN EEAE, 78 M T hI S AR VPN,

A& DSL 1335
AP
i AFRE RS HENAEIER R~ &,
IR 55
BRIEEIBRSS BN IR S, BIMRBHENEA,
BN
1 AR 55 4 R AR (L RO B 1D,

EEREHN (HEW) BEREHE—5 eliicE

TR DSL F#EfE, =i MA RHREFEEE LRE, WRFWHZEREX G ERERZXY, NEEER
%A AT 1 NetworkManager N FAFTE RN, MRZEEXHLTF OFF RE, NHIFREIKES ON, M
PZ R PR AR, B XEAMTHIHERENEENIEE, FEF 5 2.5.1 1 “HH GUI LRI,

AIE M%%ERE B O EFIEEE, FHad i RO GEEIE STiH — S ERE.
MEERE :
MAC bl MTU 18, =i BZ% REHHIT 6 2551 7 'BREEEAN, BoniEic ke AL

ZIEEN RElR XE, R PPP WIE FREHAT £ 2.5.10.3 11 “ERiE PPP (RN mR) XE”

HHERY IPV4A RE, TERd IPvA WE PR3, FHIUT % 2.5.10.4 1 “ERE IPv4 IXE",

2.5.10. B & FEXE

2.5.10.1. Bdi& 802.1X &£t
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R T

802.1X 2 W ERTF EFimOayir A4l (PNAC) B IEEE FERLTR, tFRE T WPA BN, R
E{FfH 802.1X T MEN AT HWIEBNLNT K45 B9V5IR], FREEIAZERLNE P imER IR %R S5 2
(LbanigAes) EHIEMR 802.1X IANUEARIAIE,

802.1X ZEMRZ BITILLTEMTLAML: (WLAN) , {Bthel AFRFIE T B E RIS (Ebin LAN) B9A
BERBH AT, TEZSF DHCP RS RECE N AMIEIIER - HE 1P ik, (ERFEMERER, XNAE
BAEA, hhkd, HABHEFHE, M 802.1X X2 2R @TEFIHOMIAE, RiF—MNMEBH R
2HIML,

802.1X & WLAN #1 LAN 1 [F3EHIR H—MEZR, HEN—NEHSLUERMET BIAEY (EAP) KB,
EAP KR 2 E Y HNAR S ML R 28T,

ANBERSHTLEERCE 802.1X REM, FERTH W% B0 (BF% 25.1 17 A GUI EEEIM

7) , FRBLUTAIRASRIRE, 12 Super B ANESMBRTIE, A control network, fAGR

01 2.9. B EE
1. EMEMZE A AEF Ak MLEO,

2. ARl AMECEXH HEEER 802.1X TEMRNINFFTHIMLE R EX 4, thrLURFEINAFEE
BEXf, FmibinieEr.

3. AREMEFE REM FHRFSHIRRHILES ON MEERRERE.

4. 47T 8 2.5.10.1.1 T ‘BB TLS (FRZE2M) *iE”

T2 2.10. TLFEE

1. IHMEMZ AR T MEED, NRELE, HRFSHRRIILE N ON, FEEEEFTFX2
BREN on,

2. MIFEEEM 802.1X ZetE, ALUNFEELAFEEREEAM, hllafilaEERE X HnNKt K
Fr. SNRBIERE, HRBRIMESBRUESTRIERE, AREaiTw R,

3. %t 22%,

4, ETFRIFEHEDEFELUTLEL A EZ— : LEAP. Dynamic WEP (802.1X) & WPA & WPA2
Enterprise,

5. /&% 5§ 25.10.1.1 T ‘BB TLS ((fHiZzZ2M) KE PAXE KM THFHE DAL T Bl iF

ik (EAP) ZRTUHER,

2.5.10.1.1. B2& TLS (fFHmELLH) &&

FREHMZERZEME, B imkIRSERARIE TLS AEEREINE, ZRSSFIEBECHEHEIET, &HinER
HEEFIRIEPHIERRE SR, HRXEFEHER, NEsERE, WABMER TLS @8, MmefAXRHm®miA, &
¥ AES. TKIP 5% WEP IN&#E,

WRTERRB B INFME P igh o fmiIE 1t EAP-TLS EARIERE KA, BiXBHR NEES, R TLS 2%
FEHEFENAEMIZE (PKI) EEEIFP, FH TLS Z2MNT SRR FHIEIFNEL R (W) LAN :
ANMEEWTBIREIAER FiBrIFAA,

NetworkManager T~ REEX#FH TLS hkRA., NetworkManager YA P AMSE, FHIFEEL AR
ZIETERYSFIPHFE wpa_supplicant, %R SIRIIF#E A OpenSSL £37 TLS @@, OpenSSL XG5
SSL/TLS WX kA, FERMinRE iz R A.

pRESINTPr 3
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BE 1P BH

#H#
N
1t
fof

MELTFINIETS S —

N FEEZ M R TLS, FHIT 5 2.5.10.1.2 77 “BLE TLS WiE” ;

2.5.10.1.2. idi& TLS %&
B350
REX BRSO ED A,

A e
Zaﬁ/ﬂﬂmﬁ FRFERER T X754 (DER) =& fE &8 (PEM) B9 A X.509 IEH X
CA iEH
R, FRFERER X750 (DER) & 518w (PEM) B X.509 i BITALH]
FRIE ST
i

=N, FERERER T X544 (DER) ( fEE &A1 (PEM) & PA GBI LN
JE (PKCS #12) WY #55015,

TS
£ B FREABARD, £F BRBH MR ABBERNEEHRARSE,

2.5.10.1.3. Bid& FAST %i&

E£5#%

RELX A BRS BREVF D5,
PAC #BE

WEZE RS RZIhEE, FM ER. NEM Kk ZFHHBEHER i,
PAC 3Zff

i, FREE ZRIEI /A EHE (PAC) X,
PRERIAIE

GTC — BRATHE,

MSCHAPv2 — Microsoft FiIfEF FPWIE U ARA 2,
AF4

EANIELREPERBNEF 4,
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2]
B AN IEL R EEANEH,
2.5.10.1.4. BiE@E TLS K&
E&5%
XMER FRKRBEFD,
CA ¥
s T N B FR SR TR T AT & A B9 IE 5.,
PRERIAIE
PAP — BRGIAIENL,
MSCHAP — il F HA LML
MSCHAPv2 — Microsoft FiIfEF FPWIE N ARA 2,
CHAP — il EF F3AIEML
R4
BANIELREPERANEF 4,
2]
B AN IEL R E S ANEH,
2.5.10.1.5. Bt EZ{RJ"8 EAP (PEAP) &Xi&
E£51%
XMERFKRBEFD,
CA iEH
s T N B FR SR TR T AT & A B9 IE 5.,
PEAP hix&
EEANZET EAP fiA, B30 0 1,
S F N
MSCHAPv2 — Microsoft i1 F FPWIEIUARA 2,
MD5 — SHERE 5, X2—MWINEIR&HINEE.
GTC — BRASHE .
R4
EANIELREPERANAEF 4,
2]
B A IEL PR EEANEH,
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#H#
N
1t

2.5.10.2. EB¢i& Wi-Fi &2t
Z4t
None — A} Wi-Fi #0283,

WEP 40/128-bit #%H — |IEEE 802.11 fERHNAELENERE (WEP) , REARE—HER
(PSK)

WEP 128-bit Z135E1E — [FERAFEEEERN MD5 BEHESTEE WEP B,
LEAP — Cisco R BY AT SE I IETIL,

IP BXp

[

H

A& WEP (802.1X) — WEP BHAENAEN, 155 5 2.5.10.1.1 77 “ELE TLS ((FhjZLLM) &

WPA & WPA2 A\ — IEEE 802.11i bR Wi-Fi 1L £ (WPA) , WEP BMER .
802.11i-2004 FrAERY Wi-Fi 1M Z 2 Il (WPA2) , DA [FERFIE ;E%ﬁ (WPA-PSK)

WPA & WPA2 Enterprise — WPA 5 RADIUS I IEARSS 25— ER 4L IEEE 802.1X BIZ%1 ]

552510117 ‘BETLS (FHZREN) KE —REM,
g
B ET R EFERAMNRE,

2.5.10.3. idi& PPP (mxfm) #&i&
[0S
A s smim&E  (MPPE)
Microsoft s sRINEE L (REC 3078)
fVFH4E BSD iR
PPP BSD 4t (RFC 1977) &
fAYF peflate BUBRHZ
PPP Deflate Hil (RFC 1979) .
A TCP tRkHe4E
&R SR O EE L 48 TCPIP Frk (RFC 1144)
k3% PPP OEHIES

FBFIAEMEE LCP B 5 kB ZERE/RIE (RFC 1661) .

2.5.10.4. Edi& IPV4 iXiE

Al

o {F A IPv4 BB A IRIEZEERERREEMLEIN AL, WA IP Hitt, BHE25. & DNS E2. O/EME
WU T EERR —HA{FH IPv4 KB 1% : %, &, B85, VPN =& DSL, MR FERE
IPv6 i, m EE S 2 5 10.5 77 “ECiE IPv6 X B, MNREEEEFHSIRE, NNERS KB =, FHiUT

SNSR{#F3 DHCP M DHCP RSS2 iKENEhA IP thdt, NREER Ak % E N B (DHCP) .
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R T
WERE

IRIEERER BN TT A IPv4 T35k

mi Ak THXRE, RIBEREMNEERE, ATMUT IPvA EEAEFIRE—, AR EHREREEE
REISRBIDIN, FHREKE :

PP

Az (DHCP) — tNREEEMM 4L HE DHCP 2 IP sk, NHEEFXMET, FEEEE
DHCP & il ID FEX,

XAFHS) (DHCP) bl — MR EFE AL {F A DHCP IR 230 EC IP Hhik, BIRFLEFEA
DNS RSS2 FHOECHbtE, T X AL,

AT AR — NMREEEENMLEE DHCP RSS2, BEFAEFLFohoE IP thit, SiRHE
RFC 3927 {#FAR1Z% 169.254/16 B9 Eithil,

BEHITENHRE — IREEENEOSAREZEEMEE WAN EE, NNEEFEXMNET, H
ZEOSE 10.42.x.1/24 SEEF/thit, 557 DHCP ARS523 1 DNS RSS2, BN SIRIE M45H#
HFEEHE (NAT) SHZEOEERIEIRSHERE,

R — WiZEEERA IPV4,
A%, XL Kk DSL E#ER*®
F5) — MREFHHE IP tuht, NNELEX AL,
B Ak
B3 (PPP) — MIRE|EHMIML NGBS EC IP ik #0 DNS ARS5 25, NIE X NI,

KATFAz (PPP) it — INREEENML B NEDE IP thit, BIEFEFINIETE DNS IR
28, NEEREX AL,

VPN ZEREA*E
Bz (VPN) — INREFEZEORLE B NESE IP ik F0 DNS RS 25, MNEEEX N E,

KATFAD (VPN) ik — iREEEMMS B NEDE IP ik, BEFEFTIETE DNS RS
28, NEEEREX AL,

DSL ## A%
A% (PPPOE) — MR EEEMMLESI HIELE IP HhitF0 DNS fRS5 2, NNERFEIX AL,

RAETAzB) (PPPoE) it — INREBEEMML BT AEDES IP i, BEFEFINIEE DNS
ARS58R, NHEEREX A,

2.5.10.5. Edi& IPV6 Xi&E
Hik
2B — MREBABZGEER IPV6 X E, NHIEFXANE,

A5 — EFSXMETIH{FE A SLAAC {RIBTEH it &R K20 E (RA) QBB THERRE.
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2% KB IPEHA
ORTFA — NREEENREER Fa4544 (RA) BB, TERE, BEFEFY
9 BC DNS AR%S2s, MIEEEEX AL,

HEATHS) DHCP — MNRFH RA, BEXREEEEIHE DHCPv6 HE BUIBIREERE, & EFEX
ANEI,

Foh — MREFOE IP bk, NHEFEFEX LI,

QATFEIbFEE — MREFEMNMLEE DHCP RSS2, BIEAREEF O IP ik, NTHELERE
XML, f$RYE RFC 4862 {3 FE8O: : 0 N EChEH L,

it
DNS fR%52% — fi A2 52 FF# DNS AR5535.

BRE — WA RES 9 FFEgiEslas,

2.5.10.6. B¢ E & H

KEFNNRBERPAEABRFEMSNEE, XERHZERELT up” REWMLEOMNRKRS, /N
T T R e e R LA s (Lban VPN @B SAE 5T 20R8) BRI Rk B9 M4 2 E ML A fl A B S EE FR AY
Bk, BENATRRRZSHEN, RMIZRIRLE N A EREMR KL,

{513 DHCP ECB IO, BEADEIEM upstream WS E B MBIM xitbilt, XM x—H& 2B
%, ENXREREEMRACHNNEIFNEREN (FRBAEXRBDER) FRAMMX, MEEEBEERZM
BN E—PHEFE—DEN IP HUE MK, BI50: 192.168.10.1 =& 192.168.10.254, EFEH
BESREXMEE G (EXNRAIPEE 192.168.10.0) , HEFWAM FEihit (EXPDRAIHEE
192.168.10.255) B,

BCEF S
ERERSEE, BT HEREBEEEN IPv4 & IPv6 KBEBO, BXEFIFHFTEE £ 2.5.1 7 “FEH GUI

PR
ik — FATREMLS. FRISENE IP Mt
TR — L ERAR IP Hit TR EIS K E,
IR — R B AR REMLS, FMSENE IP ik,
fahr — M RA, XN ERENERE, BENRERRSMIEN.
B3

% Automatic £0F ON JRSRS, {#MA RA 2 DHCP, (B AR LURIMAIANBIEE SEA, NREeTF OFF
AR, MRERE L EESEKE,

RIEEERZE9 B R 5 X N R
WX AN S IRAE T B L Z R A I BUA RS . SRURRAIZ 18 2R — MEEEI S EIKSHY VPN

BEHERMALIE, BEFFEAMAERRMBREE DI MER, EFEIMETE®RE R AR
DB L F o AR R E B B R @i XN E R

2.6. Hth ¥R
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R T

UTERHRRHAEXEERTHIMNMER.

2.6.1. BREH
ip(8) man page — ik ip BRI FIEE,
nmcli(1) man page — ## ik NetworkManager a5 1T TE,
nmcli-examples(5) man page —nmcli 85 R,

nm-settings(5) man page — ##it NetworkManager B4R H X E,

2.6.2. {E430#Y

b EF VPN 89 IPsec REECE, R FH DNSSEC HIILIE DNS Eifj 5%,

RFC 1518 — LR AEPri& ML (CIDR)

f#5k CIDR it 5 Fe R B S KEE, SIETLKEFHIS,
RFC 1918 — it 3% FIp% it 53

& FARSRER IPv4 HitSE [,
RFC 3330 — IPv4 Hbht MR RR R

R E MG S 2B (IANA) DEHLIKEIEE IPva HitER,
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%38 EIHE
£ 3T REFHE

3.1. TREHA

hostname B=#8! : static, pretty # transient

“static” E¥L &2 BB IEFEMLS hostname, F{R7FTE /etc/hostname X{EH, “transient”
hostname ERHAKRAEF I EENEL. ERIREIAY static TN B, EHEBKIAH “localhost’s B DHCP
=X mDNS 7E21THI B HERIAME, “pretty” hostname =27 M IRHEMEERR UTF8 £ B,

FNAFUREERRIANFRE, ZKH 64 NFR. (B Red Hat BT static 1 transient &£ 5
DNS RN ZLMREL%E (FQDN) PLE, tbil host.example.com, JLEILIE static # transient %
MHRRTE 7 FT ASCINEFRF, LZEES=, FIFHERRSIIER DNS HATRERR, REXTZ2
—NTRRER, EURINERBPAAIFEATILE, REBRENAELER,

hostnamectl TE & &|ZFALL TR : static #1 transient FH LRSS a-z. A-Z, 0-9, “-", “ "
Me.”, PREEFLSEROFERTR, FRFERAFMEEND R, KNBREHH 64 N2,

3.1.1. BRI &AE
BEEMEFR S Fhi 2ENM (ICANN) SR SREAFFEMD RN aIARTMATNNE (L
.yourcompany) ., FIt Red Hat i Z{BE N IEAEFAREZRATENEE, ERTHMEBRIEMREA,

TR AT BERE R E A BL E R R AR 2T A RN, ERE2ESBRATRTTH, EREHES
TR BRI RIEM DNSSEC BMEML4ES ZR/ENEME, RV hREERFIIEELUES A DNSSEC %

3.2. AR @ nmtui BBE N4
AEXHEEORFEFAXAAFNFEITE nmtui BEXHN S, 21T FTEMGSSENZIE :
~1$ nmtui

R I AR A RE, BIARS SN R ERAEER.
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R T

— NetworkManager TUI |

Flease select an option

Edit a connection
Activate a connection
Set system hostname

Quit

<K=

I 3.1. NetworkManager X4/ SRmEEsh3H

S, ERFLESIE Tab B ETIFRE, 3% Shift+Tab A&#HEIR., &R Enter BEFE—MNET, 1%
Space HEEIHREFERE,

BXRLZLE nmtui B, HAEE £ 15 7 FEANXARSARE (nmtui) HTMEEE,

A {& F NetworkManager X7 f - 5 L& nmtui £ /etc/hostname X EIHFILE static EHl. E :
B AR, hostnamectl FEIREIRAXNAEBEHBHENSA.

EigHl hostnamectl ;=X static ENZFEK, 1EEHN root A EJS hostnamed :

~]# systemctl restart systemd-hostnamed

3.3. {1/ hostnamectl &Zi& FHl &

hostnamectl TEZFRREEBAEFHAERAN=FEERNENR,

3.1. EEFAEENA
HIfT TEHMNMSEEMALRIENS :
~]$%$ hostnamectl status
SNRRIEEEET, NEINER status 1%,
3.3.2. WEMBENA
EIEN root BT TENGRIXERSHHAEENS :
~]# hostnamectl set-hostname name
XIESRRF pretty, static 0 transient EH1EZ 2348, Static # transient EHL B FE LN pretty EHLBER,

R “-" B, FMIFREFIRFAT.
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3.33. KWEREIHA
HYEH root A/, ERAMTAEXETMU T SXEREENS :
~]# hostnamectl set-hostname name [option...]

Heh option 22 --pretty. --static, & --transient HH—NEKLNET,

IR --static = - -transient ETE - -pretty ETI—EFEHE, NEANT static # transient 4% &1t
H pretty ENBAEN, FH - BMER, HHBREFRES. WMREKER --pretty £, WARKLZER
1t

W pretty EHER, MRIZENBFESERIALS, HFILEEERERNEIS. i :

~]# hostnamectl set-hostname "Stephen's notebook" --pretty

3.3.4. BB EENA
EERIEEING, FEETENBRITR, HEH root B EEMERXETHU TS :

~]# hostnamectl set-hostname "" [option...]

Heh " Z2HERENZEAFFTE, option & --pretty. --static # --transient FH—PEHL LTI,

3.3.5. BN ENA

EHERIERGIHIZ1T hostnamectl 4, EHEMA -H, --host iEUl, TR :

~]# hostnamectl set-hostname -H [username]@hostname

Hrh hostname R ERREBERZEEN. username }EHET, hostnamectl TEX{FF SSH iE#HZEIZiE RS,

3.4. A nmcli KB EH A

AI{E A NetworkManager T E nmcli EWHIXE /etc/hostname XHHHENL, F: BEA
iif, hostnamectl TRRIREIRA XN A ERABEN .

Hi21T FEMEH S A static LA :
~]%$ nmcli general hostname

BEEN root A 21T FTEMM ST static ENRIXEN my-server :

~]# nmcli general hostname my-server

EigHl hostnamectl ;=X static EN L FEK, 1EEHN root A EJS hostnamed :

~]# systemctl restart systemd-hostnamed

3.5. Hth ¥R
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R T

LU E B HRIZ A X hostnamect! BIMTINE B,

3.5.1. BREXH
hostnamectl1(1) man page — #&it hostnamectl, TIEM S K ipHiEI,
hostname (1) man page — SEhostname #] domainname #4891 BA,
hostname (5) man page — @& EN&XH. ERBMERBUIEA,
hostname (7) man page — S5 E &ML,
machine-info(5) man page — i AMHEEXHRETENINMETE,
machine-id(5) man page — ¥ A A ID B iESTE

systemd-hostnamed.service(8) man page — #&ilk hostnamectl {#fA#) systemd-hostnamed %

iR
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B 4= RERSHE

B 45 RERKZHE

Red Hat Enterprise Linux 7 Al i EE M S IMRMEEOFNEE—RIENE—, HENIE, FEHETLLHD
HENEOEN—DEODNE, RBEIEINTETE, FHRETTR.

A\

A STHFN AN 2% ST AL B B A BRI AT E IR AF . MR B MR HAN, FELILRBIX D EREE

Tk

H
[w=]

active-backup. balance-tlb #1 balance-alb X T HE RN EFHEE. HtAEEXFEZEE
RN UAEE SR, 5190 : Cisco RMBEREER 0. 2 # 3 F{EMA EtherChannel, {BEE 4
FZ LACP #ll EtherChannel, BRXIHAMIH XK, FEE

4.1. TRIEORMBEONEIATH

3 NetworkManager <P 2 EHAENMBEON, FHREERHIFZE, HILEUTILR
1. BIEEOFSBEINEED,
2. BEIMNBEOER RS EREN,
3. FIEFEOBA L= IE MERD,
4. ZFEMBEONIEOTEDHS IP F#,
5. RAMBEONEEOKAE/SS) DHCP EEMN FHFMERED,
6. A DHCP FEMEEORERNMEERNMBEZONFRHFMEZEOTH,
7. A DHCP EEMEEORERNINE A HRMMBEZON FHFMEZEDOTTHK.

4.2, A A R RE nmtui BB E
AELHEEARFEAXAASRELE nmtui BEHE, HETUTHSENZIE
~1$ nmtui

W SHIIXARARE, THHRTRERAEER.

AT L SR Tab EIEWIA AT, 3% Shift+Tab /53R, 1R Enter 1E#1%1E0, % Space #EHFEE
HARR T

1. FEFFHAZCE FRIksE Gt RE, %5 BN I ST T SmEhERE TUm,
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SR E T

2.

52

Ethernet i l<Add>

| New Connection

Select the type of connection you wish to create.

Ethernet
InfiniBand
Wi-Fi

« Hllw= -

Eridge

=Cancel= =Create=

] 4.1. NetworkManager 34l F SRR INST B e 3 B

VR R, REERE QIR THAER SR TUmE,



| Edit connection |

nd connection

= BOND
Slaves

=Hide=

=Add=

=Edit...=

=felete=

- - -

Mode =Round-robin=

Link monitoring =MII (recommended) =
Monitoring frequency JREE ms
Link up delay ms
Link down delay [ ms

= IPv4 CONFIGURATION <Automatic=
= IPvE CONFIGURATION <Automatic=

[X] Automatically connect
[K] Available to all users

=Show=>
=Show=>

=Cancel= <0K=>

] 4.2. NetworkManager XA MRS B S e 3 1

3. W FEEHERRIMMERED, ERMMERED, HEE 0 77 FEER: THE, mEFERE

&, Emid fIR .
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SR E T

| Edit connection }

Profile name |s[«]alsRstslalal=Tohmuis]amm
Device |seialslel

= BOND <Hide=
Slaves

| New Connection |
o=
Select the type of slave connection you wish to add.

1

InfiniBand

Mon 1

i

<Cancel> SNy=Ei==

= TPy
= [Py

[X] Automatically connect
[X] Available to all users

<Cancel= <0K=

I 4.3. NetworkManager XA F ST HMEE S EMBEEER R

4. BARMEZERE MHEEE THE, 7 Device FREIAFBEMEIXE R MAC Hilt, WMABE, HEF
AR iR A Me B, BAFAEERN MAC HitRTEE MAC Hitlk, 17EHE AR IRHRERXE,

INFRBRENIZLEEE MAC Hilt, TISESHEA Gk 0N B51EE Device 4,
1B REETERSH BN Z X A i A A B LR
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| Edit connection |}

Profile name |=dsl=1i
Device EREE)

Cloned MAC address [N

+ ETHERNET <Hide>
[ MTU I (default)

[X] Automatically connect
[X] Available to all users

=Cancel=

—

I 4.4. NetworkManager XA F ST HMEE S EMBEEERE R

5. MEZEE Mo ErHAEMBEEL. E8 LS TRMEMMNEERE,
6. mili #E BHANEREFHAERE.
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SR E T

| Edit connection |

Profile name [SllalsBEslslalal=IshNsIa R}
Device [Sfelgisld] |

=Hide=

Ethernet connection 2 =Add=
Ethernet connection 1
=Edit...=

=Pelete=

Mode =Round-robin=

Link monitoring =MII (recommended)=
Monitoring freguency [RELE
Link up delay
Link down delay [§

IPv4 CONFIGURATIOM =Automatic= =Show=
IPve CONFIGURATIOM =Automatic= =Show=

[X] Automatically connect
[X] Available to all users

=Cancel> =0K=

I 4.5. NetworkManager 324 F F 5L Se B I SE 8

4.3. {ff NetworkManager #4517 LE nmcli
THEITU T RS AR N mybondo HIZEZE -

~]% nmcli con add type bond con-name mybond@ ifname mybond@ mode active-
backup

Connection 'mybond@®' (9301ff97-abbc-4432-aadl-246d7faea7fb) successfully
added.

HIBTUTHRANGSRMMERED :
~]% nmcli con add type bond-slave ifname ens7 master mybondo
ERMEMRMNEREDO, FESE L1 od, EaSPEAFHNED, fi:

~]% nmcli con add type bond-slave ifname ens3 master mybondo
Connection 'bond-slave-ens3-1' (50c59350-1531-45f4-ba04-33431c16e386)
successfully added.
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x : BOV&EHIMBEEORY con-name, NIZ&AMZEOAMM LXK, BBRTVE, nmeli RFELL
AMMEREO,

ZRIHE, NpEEREsIMNEED, 0T
~]$ nmcli con up bond-slave-ens7

Connection successfully activated (D-Bus active path:
/org/freedesktop/NetworkManager/ActiveConnection/14)

~]$ nmcli con up bond-slave-ens3
Connection successfully activated (D-Bus active path:
/org/freedesktop/NetworkManager/ActiveConnection/15)

HEAFERUTAERNHAE

~]1%$ nmcli con up bond-mybondo@
Connection successfully activated (D-Bus active path:
/org/freedesktop/NetworkManager/ActiveConnection/16)

4.4 FRAGBSTEOQ (CLD

S 2 bonding RRIERAN Ry FEFE L BIFF IR IE O L K.

4.4.1. KERE B R Bonding iR

1£ Red Hat Enterprise Linux 7 EiL#E A bonding #&5, AN root 21T A TS & N ZEL

~]# modprobe --first-time bonding

75E7) o ¥ : {F BONDING_OPTS 5S4 EMMEEXH, NISREZEZFZAFEEN, REFREDH

Ao

HEAUTHSETZERNER :
~]1%$ modinfo bonding
HZ 4 1kTiE % E modprobe (8) man page,

4.4.2. f@&5EgEEO

EOBIESEREDO, EE /etc/sysconfig/network-scripts/ BH{i2%& N ifcfg-bondn B
%, EREOSHEESR N, thine,

AIRBEHEEORMNEB XU REZXENAR, LI AMED, XREEMKXHIZ DEVICE 552
bondv (FREOSEEM N) # TYPE=Bond, It4+i1i% & BONDING_MASTER=yes,

fl 4.1. ifcfg-bond0 O E T HI
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PB4 E O Rl

DEVICE=bondo

NAME=bondo

TYPE=Bond

BONDING_MASTER=yes

IPADDR=192.168.1.1

PREFIX=24

ONBOOT=yes

BOOTPROTO=none

BONDING_OPTS="bonding parameters separated by spaces"

NAME #5457 NetworkManager &2 A B XA IEE AR, ONBOOT JREMAES| S EiI%E B
X (a2, MABhEEEMEE) .

*EE

WITE ifcfg-bondN #0032 4£#) BONDING_OPTS="bonding parameters" 55/, HRAUZEH
A FFHIFIRFEE bonding RR%ELR, & 7Z4E /etc/modprobe.d/bonding.conf X4 F R
/etc/modprobe. conf X H 4 E & & 18 EILT,

max_bonds S A EFZEONSE, BFRNEEF BONDING_OPTS 155 H) ifcfg-bondN {4
WE, ERNXMERRIMEHARIBEREZOEAEED,

BRECE bonding BRREBHESHBESF, FEF £ 4.5 17 "HERIEHE .

4.4.3. fIEMERO

FEHEEOS T ED, ANEAENZEORMEED, VBMESEENR, YIEMBEONEEX
A 750 MASTER #0 SLAVE 54, UFEEEENEE—ENEOD, SMMEEONERE SXHER L —1E,

Bl 4.2. NEEOEE A
BN - ALK FED ethe #1 ethl LUHEARHE, BITAELMT :

DEVICE=ethN
NAME=bond0@-slave
TYPE=Ethernet
BOOTPROTO=none
ONBOOT=yes
MASTER=bond®
SLAVE=yes

EXNRGID, FRZEONHRFEEDR N, T IREMEOE—DNULBREXH, SEEXHFES
ONBOOT=yes, NIARES™ERKIL %%, R BEZEN TYPE=Ethernet ECE X, MARH EMBE
DQ

4.4.4. BEEHEGEE
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EHEHAE, WEESIFEMNEED, EFN root ZTU TS

~1# ifup ifcfg-etho
Connection successfully activated (D-Bus active path:
/org/freedesktop/NetworkManager/ActiveConnection/7)

~1# ifup ifcfg-eth1l
Connection successfully activated (D-Bus active path:
/org/freedesktop/NetworkManager/ActiveConnection/8)

I RN BELTF up” EORBEOSE, BFEENEREN down, W1 :
ifdown ethN

o FTTRE, BHFEMBEOUERENAE (RREED “down”) .

£l NetworkManager T i, HEEBRHIFITEHNG, N root iZ7—PapsH :
~]# nmcli con load /etc/sysconfig/network-scripts/ifcfg-device

A4, WEUEFEAMmAED :

~]# nmcli con reload

NetworkManager HIEBNVATHRA SRR IABIFTAITHER, HMHEERENRERE. X2H
NetworkManager .conf X F# monitor-connection-files AT, BXIFHEEEE
NetworkManager .conf (5) manual page.

HIZITU T EFEHEROMRKE -

~]1# ip link show
1: lo: <LOOPBACK,UP, LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN mode
DEFAULT

link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
2: eth®: <BROADCAST,MULTICAST, SLAVE, UP, LOWER_UP> mtu 1500 gdisc pfifo_fast
master bond® state UP mode DEFAULT glen 1000

link/ether 52:54:00:e9:ce:d2 brd ff:ff:ff:ff.ff.ff
3: ethl: <BROADCAST,MULTICAST, SLAVE, UP, LOWER_UP> mtu 1500 gdisc pfifo_fast
master bond® state UP mode DEFAULT glen 1000

link/ether 52:54:00:38:a6:4c brd ff:ff:ff.:ff.ff.ff
4: bond®: <BROADCAST,MULTICAST,MASTER,UP, LOWER_UP> mtu 1500 gdisc noqueue
state UP mode DEFAULT

link/ether 52:54:00:38:a6:4c brd ff:ff:ff:ff.ff:ff

4.4.5. QIS4 E

1 Red Hat Enterprise Linux 7 1, SABNMHEUE—MIUESH EEO, HF 1% BONDING_OPTS 56,

REXNEREREA LS NMEREERATANRE, FRRBUTRELRSNMERERED -

o

%1 ifcfg-bondN X, XLETHF S E BONDING_OPTS 5., XNMES A LLMEHARIERE

A EREO,
BB mEENENINAEOER B4, A0 SLAVE 55,

59



R T

{£H MASTER {85 T EAVERN EEOFLEES EMEO, BIMNEEO,

il 4.3. % ifcfg-bondN ¥ OACE STHRHI
LUF 2AiE 4 E % OB E Sy B -

DEVICE=bondN

NAME=bondN

TYPE=Bond

BONDING_MASTER=yes

IPADDR=192.168.1.1

PREFIX=24

ONBOOT=yes

BOOTPROTO=none

BONDING_OPTS="bonding parameters separated by spaces"

EXANfF, FRAEEONSHEER N, f0 : EQEMNNMED, NHEZFEAERMN IP Ml 0 H A
BLE {4 ifcfg-bonde #1 ifcfg-bondil,

A fl 4.2 “MEBEOREXHTO CIREHENED, HIRIEFZEMEA MASTER=bondN 55 E D EEIS

EEO, Fl0 : £ LRGSR, MREBEESNEHRENNED, NHNSENECEMNANEORE XS,
F{#FH MASTER=bondo S ECRIN MNECE X, £ MASTER=bond1 2 E/E W NECIE XX

4.5. (ERAMESE

hi@snitge, AR ARILETIREREAS. FHIEEE miimon & arp_interval fl

4.5.1. Bonding g5

RIFRENAEZEORNNESEEOBEESH (B0 : ifcfg-bonde) #J BONDING_OPTS="bonding
parameters" 1{E5HI, MK ESHIE bonding RS, 1K sysfs X RGARISTHBEIRIERE A
(REHFHA) bonding EHHIE R FTEREEH EEOSE,

sysfs B— N EMXHRS, HAKSRMNER, XHERFSHEE, AIfEH sysfs HAKNRER, B
ALLRS FREN XGRS B OIBILLEN R, sysfs EIUXHERFEREHE /sys/ BRTF. FiEHEEDO
ZAI LB 5 /sys/class/net/ B RGBS FIRESSHITEE.

HEEO” Ftk. EENYPEE bonde I OMNEE X4 #EA SLAVE=yes #1 MASTER=bond0 {55, 5

&, BNl X &5,

&%, 1) root ;217 ifup bondN JHZNEEIRBIFE :
~]# ifup bondo

MNREEFMLE ifcfg-bonde HEREO XM, NIALAMEHN root ;21T ip link show 5, BEFEIL@MS
B4R P bondo :

~]# ip link show
1: lo: <LOOPBACK,UP, LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN mode
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DEFAULT

link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
2: eth®: <BROADCAST,MULTICAST, SLAVE, UP, LOWER_UP> mtu 1500 gdisc pfifo_fast
master bond® state UP mode DEFAULT glen 1000

link/ether 52:54:00:e9:ce:d2 brd ff:ff:ff:ff:ff:ff
3: ethl: <BROADCAST,MULTICAST, SLAVE, UP, LOWER_UP> mtu 1500 gdisc pfifo_fast
master bond® state UP mode DEFAULT glen 1000

link/ether 52:54:00:38:a6:4c brd ff:ff:ff:ff:ff:ff
4: bond®: <BROADCAST,MULTICAST,MASTER,UP, LOWER_UP> mtu 1500 gdisc noqueue
state UP mode DEFAULT

link/ether 52:54:00:38:a6:4c brd ff:ff:ff:ff:ff:ff

EEEMANERE (BREKREHNHE) , 51T :

~]%$ cat /sys/class/net/bonding_masters
bondo

A 4038 /sys/class/net/bondN/bonding/ BRHMENXHEREENE. B%, BEERBEMIHEDIN
4bF down IR :

~]1# ifdown bondo
BN - ZLL 1 #hERR/E A bondo HEY MII 1512, 1E1EN root iE1T :
~1# echo 1000 > /sys/class/net/bond0/bonding/miimon
£ 7 balance-alb #EXEE bond0, HiZ1T :
~]# echo 6 > /sys/class/net/bond0@/bonding/mode

...... HEERIZRA B

~]1# echo balance-alb > /sys/class/net/bond6/bonding/mode

EERNEHAERNEDE, "21T ifup bondN FzhF iz EE, MR REERSUET, NFERLMITZ
O, £/ sysfs WS, REHHEQ, FERNE,

WEAEEENFESHE, NEEBNIEEDOL /etc/sysconfig/network-scripts/ifcfg-
bondN {48 BONDING_OPTS= 5T H LIS FH AN RMA LS, Tiemn EizEOns (fiw: &
XiE ONBOOT=yes 55, NERYBISF5I4) , BONDING_OPTS Hi5 RIS ELEIEN A £ 3K,

UTARRHT REENRIHEH ESHR AT REINEEVERA, BXIFIE, HE%E modinfo bonding Hit#

A,

FEEOSH
ad_select=value
IEEEFAM 802.3ad REEFZH, HEEEN :

stable & 0 — MIARE, ARARSHHAFIEIRGH. RAEMMERSHEN,
FEARGHEEMNBRESEN, FREMFENREGEH.
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bandwidth ¥ 1 — FYREFHEARET HkEE. HIEUTER TRERLR
TG E AR RINSMERME
ERMBR R £ ;
125 802.3ad BXRAPREAE ;
HEMBEERIRSBN up.

count & 2 — EREBHSERAMBEE LEFE., EFEFENSZES LR bandwidth —
EKQ

bandwidth #1 count LRI ESNR G 2R BO R RAH1T 802.3ad REWMERLH, XA R
IRAEBREETHE, B bandwidth SiMEBEEH — B REED,

arp_interval=time_in_milliseconds

LAZR N EAIIEE ARP I RO,

*E%

KRBT arp_interval =X arp_ip_target S, =EETE miimon B, FN&
TE B 2 RIS 5 P 25 1 BERE 2

40R7E mode=0 FFE mode=2 (Wi EHFEHERR) PEAXIMNNE, NMECEMLHE, M
EEAMFEELEBIES. BXROMATHRILLERFENIFE, FEE

UM BUEIRE S 0, ENEERIZINEE,
arp_ip_target=ip_address[, ip_address_2,..ip_address_16]

5 arp_interval 285, 18T ARP 15 RKEBIr IP Hilt, EHERESHOANIRIRZ G
E 16 1 IP i,

arp_validate=value
JSiE ARP IRIIEDIR/ 2 B, ER1IAH none, HAth{E} active. backup #1 all.

downdelay=time_in_milliseconds

IR BALIEE MEEREE R IR R R Z B BRI R F R B0 F], IZ[ERJZ miimon S HME M
Ho BIARHKEN 0, BIFEMAILIhEE,

fail over_mac=value

187 active-backup IR EE N ZFFAIE MEEZEXE NERRE— MAC ik enslavement (%
GiTh) , STE/S RN IRIEFTESREEHITINE MAC Mtk B94F5R0ER, ATRE(E D :

none % 0 -- VLB, XNXBEZA fail over_mac, FHERTE enslavement B [E RIS FAE
active-backup #5EHIMBEEES E EIE— MAC i,

active (& 1 — “active” fail_over_mac KRR ER MAC itk kit BEDESIME
EER MAC ik, MEERER MAC it AR E, BEMEEBZTEPFXBHRIERN MAC i
ik,
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XA RIEN KT AR E MAC ik, SIEMERAEBEIR MAC ik ff ASHE80k &

(%20 ARP 15i4%) REHB), X NRIEHRREIZMLPRE NS BILET %7 ARP B
1, X5t snoop EAREBLUEEHH ARP RNEM A EER., IMRAEH ARP HiEE XK,
=] BE AR R & I

S AX A ERBE R KA MII R, ERTEIECHF 2 BRI A REEELT up KM E
BABRSERRT ARP, HUREEXRELERNIFUBEITIIER (updelay) .

follow =& 2 — “follow” fail_over_mac SRESEI{RIEIE LS ER MAC it GBE RSP
EHE—MEBHEEN MAC Hhiit) . BEZMBEEZERZEMMEBEERERIX MAC i,
RAMIIREHAR ; WMEERBN MNEEREMEASEN MAC thitwiE (ZaNEIHMEERE
BIETECERIME MAC Hhil)

XANREEE AR — MAC Ml A2 20 3R &L 3k £ M RE I KM % im O S B B B,
lacp_rate=value
fEEHER IR A 802.3ad R X il LACPDU BYE K :
slow & 0 — BUAIRE. XEBILHERKH#E 30 MH{EH—XR LACPDU.
fast (& 0 — BRIAIRE., XRBILEHEKESE 1 WEH—R LACPDU,
miimon=time_in_milliseconds

LIZR N HBAEE MI BEE AR, XEFESTRAMENER, BEH MI Z2AXREIEMFES
&, BIIEEDNIRE MI| TRENEEAWFRINERE, E1FH root IZITLL TS ¢

~]# ethtool interface _name | grep "Link detected:"

EXNmSRERXEED (ki ethe) , MARIEZEOEZM interface_name, TNRZH MII,
Mz eSSk E :

Link detected: yes

MF BT RAMEERAERNED, NENHFREREDIE M, FHZEREN 0 (RINXE)
BOX b ThEE, BEXMEXER, &IFM 100 FriA,

KRBT arp_interval =X arp_ip_target S, =EEE miimon B, FN&
T B RIS 5 P25 M BERE 2
mode=value
RIFIEIEEH EMERIE, value AI LA TFZ— :

balance-rr & 0 — NRERNETERERHNG. ME—PTRNAEMNBZEOFIHIZ
i P B U AN 4 351G AR

active-backup & 1 — HEELTE active-backup K&, BT FE—NTHENIEMEEOD
B L R RS, REEFRINSEMBEORNS FERAREMISEMBEED,
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balance-xor & 2 — RIRIEFMAIS R RIS TSR, BRIV ERIRR XOR B TR MAC i
IS MEZOBHRBERER SR, EXMRAH, BAEENEFZONEXNRELZEAR
—EOXE, RNBIREH MAC HIIERTE, FEIXANEEREGHEREEESR A LS8 i
MRE. MRRELIBT H—HEHAR, BLoXINREBTEHRAFERERN,

broadcast & 3 — WA XNE &K, "IEEMBEAOBERTIEEE,

802.3ad =& 4 — X |IEEE 802.3ad B S ER AR, UB— N HEFA—FEMNNITIXE
HWREH, EMAEFRRRESRPRMMEZHE, FEFS 802.3ad BT HiHl,

balance-tlb & 5 — AR R M BT EXELRAETE (TLB) K&, FHREXRES
MMEBEOMYRIIESH, FAREHRYIMEZEDZER, NMBERBEMBEOKLK, H—
MMEEOSEERWMEZEON MAC Hhtt, XIMERXRLERTARBEBRRN T EHAH i
i, RETEEVERNEMHAER,

balance-alb & 6 — NAE R AHTAXEBEN N EFEE (ALB) KI§, SIERAT 1IPv4
TRERNE KRB EES, FR ARP MRS B M EH TS, XMEXRERFA# binding
BT e At R EEERNELNRER,

primary=interface_name

EEERANEOSRMN, il ethe, TRNEREMANE—MHEED, BEERUEFEZHRFT.
HHEEON— DR RERF LB R AEE, XMEERH A,

REEHEEOLT active-backup BRI NMEEBEFTEH, HBIEEE

primary_reselect=value

HNEMBEOBEEFHFLERE, XISPEMEENIMBEORUERE EMEEON, HEMBE
AL AESMNEEONAR., XNMSHEREFLEEMEZEOMEMMEREOZHNKRE, A8EHE
H s

always & 0 (RIN) — TIRANAEGE, EMEEOKVESIMNEED,

better & 1 — MRETMBEOMNEERNTHTHIDEIMNERONEERRT, &5
i, EMBEONRVESMEED,

failure & 2 — REYFDESMBERORWBEMBEDOL T up KB, EMBEOLK
JESIMEREEDO,

EFMER TR primary_reselect %E& :
MEESBEMBEOLTFEFIRS, E—PERSEWMEZEONKEFIMERED,
BAMEEORE, EMNEEOLEEIMNEED,

M sysfs BX primary_reselect KE, SR EHEREFRETIMEED, X
KA AR EREIMBEEOL L, EEERKER.

resend_igmp=range

EENELBEMHREENITH IGMP K AREH, HERBERIUNRR—ME, ZEaER
200 E2M A EBIES,

BREERE D 0 Bl 255, BINMETY 1, #UE 0 AIRGLEA HBY IGMP BR G il S i N R PR AL B SR 4
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B 4= RERSHE

XMETFESEER balance-rr (mode 0). active-backup (mode 1). balance-tlb (mode
5) #1 balance-alb (mode 6) FAEEE), XFEALLHERBN IGMP REM—TMEEO#BE A
— MMNEEO., FtAIIRIF IGMP S LAMELLZMAIFE A IGMP RERFEFENMEREOL
Ko

updelay=time_in milliseconds

LIZR O BAEE S AE NI ES I A, ZBELIIZE miimon SH{EEE HIEE.
BIANREN 0, EIERAIZSH,

use_carrier=number

EE miimon RENM1ZEA MIVETHTOOL ioctls (& netif_carrier_ok() 3R EIZEER
. netif_carrier_ok() EELLRIZEWNIRFLEFFHE netif_carrier_on/off K7, K%
b G R AN = - =l )

MII/ETHTOOL ioctls TEFIBRZANFRAART, BiX A2 UERER, UGS &IRTE
FEAX# netif_carrier_on/off.

BMBER :
1— KX E., FH netif_carrier_ok() IhEE,

0 — /2 A MII/ETHTOOL ioctls Thag,

MRPEREORFFEZENATF up RE BMFEERNATFIZRE) , REATERZRE NIEHMK
R EIRNTIRE A X netif_carrier_on/off,

xmit_hash_policy=value

%% balance-xor #] 802.3ad BRX AP AR EFEMEZOMNEHRFHRIE, AIBEEN :
0 & layer2 — BIANE., XNSEFEREH MAC #hiit#y XOR £RIEH., FRMARN :

(source_MAC_address XOR destination_MAC) MODULO slave_count

XNEERFAMEREREIR—MEZEONSENEMLH, HiZML%FES 802.3ad.

1 3#E layer3+4 — ERALEMIUER (FAK) £MiZRH, XFEALRETAREENEW
BHESIMEED, RRE—EETEESIIMNEEDO,

Rt TCP X% UDP BIESFEAMARN :

((source_port XOR dest_port) XOR
((source_IP XOR dest_IP) AND Oxffff)
MODULO slave count

EWF{E TCP =% UDP LARFREEM IP i REFREERBIRHOE R, I IP RENL
X5 layer2 FHilaFHRESHER,

XK S ER L ZIMAMIT R, 27 PFC2 LUKk —L Foundry #1 IBM 7= S #4
Cisco X #Hl.
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X RIS FEANEETFESA 802.3ad,
2 53 layer2+3 — Bt layer2 1 layer3 S BEKRIZKAE,

{EEEHE MAC ik & IP #hlt 4 RIZBE. XPARN :

(((source_IP XOR dest_IP) AND oxffff) XOR
( source_MAC XOR destination_MAC ))
MODULO slave count

XANEEFRAERERIRA-MNEEONKENEMLE P, I IPRENARE layer2 KKl H
RESAEE.

XAREE SR IR layer2 EEERREDE, ®HHREFE layer3 RXIZ&HIEN
&, UEEEIKRSEET,

EXNEIEFRA 802.3ad,

4.6. £ GUI BIBHEFiE

KB LUEF GNOME control-center T 2211 NetworkManager 5% NEFREK InfiniBand 7013
HE, FT—EBREAVEFTENENEE, AINEENREZFEIREN—ED, BYHEZEON MAC it
U5 A SER B BT AR,

4.6.1. BT Y e

TR 4.1. DN E TR
BREBLUT RO EERE,

1. % Super #iH ASESHBRTIE, %A control network ?A/5#% Enter, LtH&H I Network i%

2. RIEMSITFHERFIIR, 5% HE, i SHI mEHEEE 1 80,
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B 4= RERSHE

Editing Bond connection 1

Connection name: Ec:nu::l connection 1

=~ 1
General | Bond | IPv4 Settings  IPvb Settings

|nterface name: bondO

Bonded connections:

Add
Mode: Round-robin W
Link Monitoring: Mil (recommended) e
Monitoring frequency: |1 + ms
Link up delay: 0 + ms
Link down delay: 0 + ms
Cancel

] 4.6. NetworkManager I /- SRR NG 3 5
3. 1 e MR R BN FEFEEHEEEPEFANEORE, & 0 &2, F: REEURESE
— MMEZEONFSBILEMBRBNIIEE ; ZE2BsEMAMNEEZEOFRERRE—RE,

4. &I 445 bondo slave 1 B[O, {#A i%& MAC bt FHIEHIEFEHEEORM MAC it
., E—1NME MAC it &4 N EREOR MAC Hit{ER., HEEHAE NS E MAC HtbhH{FEF
BITErE MAC Hitlk, & sl &REF R,
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X5 Ee
Editing bondO slave 1
Connection name: | bondQ slave 1

R
General | Ethernet | 802.1x Security | DCB

Device MAC address: | 52:54:00:FC:12:D9 (ens9) W

Cloned MAC address:

MTU: automatic + | bytes
Cancel Save...

I 4.7. NetworkManager 34l F SRR INSF B a3 B

5. 7 HEMERE EOPSHIAENME. =i 0 ZHRINEMMEERE,

6. REHBEXRE, RERD FREF &,

12 4.2. M E R EERE

BRERX LS RIREIN A I EE .

1% super i AJESBLR, A control network, fASi% Enter ##, LLATS&HIN Network %
BIE,

2. EEFERERERE, FRT R R,

1.

3. EF B RE.
4. BEEER. BinEETHRTAMKE.
i CHEERNATIREER TAAEERE, HEE B %
HEEAH — MR AR R, XN ATE B% 805X MEE,
%% ] N B SR RERIZ %S — IR E 1L NetworkManager 75X NE# A AN B35 2 1%,

AR EALGEERIXA ML — Z0R TR T RAFAERBEE, 5P EEE, #
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BEEE 525471 “RICEH AT AEEREXH,

AR BoERERl VPN — S1RE ik NetworkManager 7£ 7] fff B 57782 VPN £,
THIRFEIE NS AR, E1E FhIHA LR VPN,

Bﬁki@IZ—iﬁET?ii$¢LT¢BEKf%IZO BRBINERBEE, EEE_ (Red Hat

5. 155 5% 4.6.1.1 1V ‘BEHENE" WHEAAERE.

FREme (SEuny) EEFMt—SiE

SRR EEER, Bl fF RHIREEENRE, NRFEREXHINZXEEEFER, NEEES
%A A 1E NetworkManager LUEES FAFRE Bk, MMRIZEBEXHAT OFF RE, NIEREEES ON, =H
%EH%@%IRX%P@% o BXREAFNKBEIEEIFE, HEF £ 2.5.1 7 HH GUI EEEIKM

EENIAEENE— 5 0ERE, H1E % BORERILEE, FRT E5ORE S HEE
RIEEE :
ZOERER) IPvA B, il IPv4 BB PREIT 52,5104 11 EE IPv4 IXEY 3,

EENIZEREITIT IPVE KB, 1ERif IPV6 &E W FH AT 5 2.5.10.5 17 “E2E IPV6 1%E"

RERE, REREMBRETIRPETZHEREMAMEIELE,

Settings

£ Metwork Airplane Mode \:’ OFF

=1 Connected

¥ Ethernet (ens9) 2 Bond (bond0) H:H

§ Ethernet (ens3)

E Bond (bond0) Hardware Address 52:54:00:D3:1C:FF

IPvd Address 192.168.122.48
Unknown

|PvE Address fed0::5054:ff:fed3:1cff

3¢ MNetwork prox
= proxy Default Route 192.168.122.1
DMS 192.168.122.1

Bond slaves Ethernet (ens9), Ethernet (ens3)

4= Options...

] 4.8. B 48 E M NetworkManager EE /- 5@

4.6.1.1. BB EREIRE
MRERMFHEEE (FTIFEFSE U2 4.1, RIS ESERE) , WELE Be it XEZMEAR

MEHAERA R ERE, ERNMBEEERIL
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R T

B

AREMRSENMBERZARAEZHRENER, BRI Bif), AER THKAEIRITEEFEHAM T
HHAZELK, ka0 802.3ad,

BERE
R MEREM L R ERE NI %,
AE B TREAPEFEUTIEAERRN
Feify

NERERMEFEERER R, FHEMNE—DTRSEMNEEOFRIZINFERAE, MR
BRAWMRZMANEE, X MEXNATRET AT EEHNENN P ER,

Active backup

NBEXE active-backup K, FHIFELE—PARHAEMBRZOBRNLE, REEESIHE
MEEORWE F2ERS—MHEMEED, 3 : X2 InfiniBand K& ERME— AT A,

XOR

WE XOR (Hift) KB, RIEFMESFBRIEGH. MARHRRBIR MAC it S MEE DO SR
ERER, AXMERH, BRERANEZEONREKLERR—ZEOXE, FEVEZH MAC it
HRARE, ATLLXNAERE —HHESIRMMEN FMRNRES L, IRREZET H—HH
&, X MREFEEXZRILH,

I #%

MBI ET BRE. ARS8 MEREOKH, BERANLERAN, NXMRATET
SRR EUABH R ER.

802.3ad

X7E |IEEE 802.3ad I SHHER AN, CIBRZRAERERNTIEENREH, TENR
MFFE MBEOREHMBEKRFAEMNE. SERZA 802.3ad ML H,

S Reas L BT

AR RS EER S LM E TS (TLB) XK, (FHARERBEBEMIMEEOMNYEIN
oM, MRBEEKMBZEOLK, H—MMBEOSEERWMBRZEON MAC Hhit, XMERRE
FAFW# binding #&th TR AMbE, Ktk T EEFERENNBFERGER,

EPINAE=a

NBRERMEFEEREB SN MEFE (ALB) KB, S1F IPv4 REBILH RIZFW M EFA,
i ARP M EIR S EIN M ETE, INMERXRERTARAERNT Bttt IJH:%/HHT‘?%
EERIEAHER,

ATE BRI IE TR HASIRAPEFEEHE NERA, RIFEA UGS SEHEEOMNIGE bonding RIS
.

MII (friFkEO)

WIEZEOECRRS, @ EHiZKshigR, BNEZEIE Ml EMR, & EA ethtool &ifji%
WETM. XBEAE=/EUAH :

s
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B 4= RERSHE

EIIZIK SRR M SEAZRBINS (A EIFE (PR AL -
R ThER
L= AL E ZA A B IRE DY up ISR, WMRAERZEEIRSE N “up” RE
&, BEEER—LRT ARP IEK, NALUERXNMER, X#ERTREIEIRI
bR L&,
HEEeR HIEER

LIZR N BAL B 2 AUESIEEIRE D “down” [§, FRE KERIMES YA — it
B, MBEERIHAFE R Y KBRS0 & BRI AT E A IX AN ER,

ol
&
N—

ARP

iR PL (ARP) BRISEIRN —DHLEMNEERE, UEREHEZEENTHFER. X5R
A% By EL SRR (8] e B FR HE U RIS & I Eh AR R AR R,

BWANETAT A
i
& 3% ARP 1 KBS [A] [EIfE, EALHZER,
ARP B¥7

LUES ST, MHELE ARP iEKH IP k55K,
4.7. b ¥R
PUFE B HRIZ A XML S0 E MM (S 2.

4.7.1. BREX
nmcli(1) man page — ## ik NetworkManager @i $ 1T TE,
nmcli-examples(5) man page — =2#t nmcli €35 R41,

nm-settings(5) man page — ¥t NetworkManager i£#E/%E R S,

4.7.2. TEZ 1

AXRFAYEZEDOEE VLAN X&H Red Hat FlIREXE S,
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P
55 5 & BEMZA4 (Network Teaming)

5.1. 7T MR

BEEFMEIERE, UREEEKEEHENAEES TR AR TR IEHRE". “LAKMIE", “If
ARE", “PERKA". “NIC 4", “HESH FF. XPRWE Linux AP BANBSZIE e, IE
A% (Network Teaming) RFBXNMESHRFNH, XA ENHEREIIER, MEHRESE
hEE A ERME, BARSEH Red Hat Enterprise Linux 7 FBI4EE,

2% R ZH B A A B TR T IRV NI IR ENAR R, LUBEERARNAEN AX MRS, SRS M REL
I, FiLEMASRENBRFERSRRPITEMMES., ZIRRE — N U AEFE5mEZO (API) , Bl
“MZH Netlink API”, BT F1ZE 01T Netlink @i, A RERFEERBXD APl 52 5hEF B Fi
B2 “lib”, AT FAEFTARA Netlink @i & RT Netlink {5 2728 7 2RI 1T, BTN BRFTir e
teamd {3 Libteam /%, teamd BYSCHIRTIEHI A IR NI R BISEF), ZFIFERR @AM A (Bl 2
TERE”) XAMEHEE R active-backup #F5 (Lbifeid) , B FEREXNARLBERE, T HERLSRESS
MHEHERTRERNT BREMRAE, B0 : /8 teamd FE B E GEITIEF N R HTHZ 58 485
B, BlfF teamd N BERERF, B NAWEEB KN BARFLMEREE libteam,

teamdctl 12— M EILHIEER D-bus 1217 teamd LA TR, ©a )y teamd D-Bus API 124t D-Bus #:1T
BFE, RAERT, teamd fFMA Unix BEE=F (Unix Domain Socket) #F4T{iilrF&H, {B{31A1% D-Bus,
X RIRIFRESIE R H D-Bus HEEARE A D-Bus FEFEHEA teamd, F40 : 815 teamd HEdERf F~—
EH A D-Bus, RITEZ{TH A teamdetl TEIZEEE, EEEEEFRES. mOKSKREREE, KN
I BRI O LA R f5H i CVR S FE active 1 backup RS A 8D,

B4H Netlink API @58 Netlink EE 5B RN BREREEMN, AP ZEHEZE libteam FREZE 51X AP
B3, {BE{EH libnl 3 teamnl 5 5h52F APl BT,

B, TeEEREHEFNRFSTHRARRZEFL, FrERESRRARAFERNAZEFTHK, i
teamd 2%, AEZREFRREFTERAARIENER.

5.2. TREEORMEEOMNIRKINTH
A NetworkManager SPF IR HI AL MR OEOR, FHELIHRN, HIEUTESR
1. BEEEOFRBIEIROED,
2. BEROBOLRRENEED,
3. BLEEEOLRRELKOED,
4. HBWOMENATEDIERT IP EHE,
5. &AIHOMNENIES D) DHCP iE R RE/HIRD,
6. IO ECERIROE, EA DHCP EEN ENASFFIHR O SERIERE.
7. BINAMPHEECRIIHOE, A DHCP EEMNEN R mOMELER,

4\

RN E AU E % A LA SRA B AT IR, NSRBI, LIS REX kR

DIk

==
[w=]
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25 5 & BB (Network Teaming)

5.3. MR AHEMEISEN H
5 5.1. 9BE R AHIhEERT b

EE 4
%1% Tx g
HiE) Tx 0%
active-backup Tx SRB&
LACP (802.3ad)
ETFIRAEFRE Tx 5K
AP E R A IEE
Tx AETHELZRF (TLB)
LACP M&#51m %5
FAF LACP Xy
Ethtool HE$ s 12
ARP #E#E I
NS/NA (IPv6) #3511 22

s

(TGERTF passive)

Df FD D WD RO D R0 AD O RO RO RO RO AOD EE
R0 A0 AD FD RO KD RO WD RO ORD RO AD AD RO S

it O 5 B/ FF EE 3R

IO R (“E B LI

5it)

RIER O ST IR E & =
LI IERE BIRIRE =

T8t TX/Rx B8R T (rwlock) & (RCU)
VLAN X% #F = =

FA 7 2B [A]3E 17 s 20l BIRIRE LEEH
FA 7 22 B2 5 S =
IERME R A%
Bt S =
MEBEFFEH &® FBR
D-Bus #0O = =

LR EHS = =

M LLDP #1THEE S (%)
NetworkManager 3z #F = =

5.4. TP RAHT I IR IZ1TERF”

RS ERE teamd R libteam 25 AAHIK B85 B9 — DAY, XA BN 2R L BRI 1% & X Eh g
SR B LUK R PR 23 B B XD BRZHIN B8 RV LA B R AL P48 320, tE4 teamO, XHHHRRIVH
FRAAIR BN LBl a0t QR Fdp &, b0 teamO. teaml %%, XFETEME, BRIFERHME

. teamd RAEFAEMRAAEZHBAKNZHE ; TANBAZERSHAEFRFENIIRE, LkH, NEHF
RS AL, WA 2T L. FEvREL R 7 B Fi ﬁ%lﬂﬁ#‘ﬁ?&ﬂ’ﬂ#ﬂa)& AT A%
FTREFRRIERNETT, BT JSON BHRANREX4HIEEZITES, AEUIECIRLMINEF
HAHHFER teamd SLBIH, ZTRFAZEY, FENzTRFIAERALBIZEZFNHFE teamd H,
LIRS BRI E) teamd HEHECIRIIF K.

AERBERERLUTEITERE,
broadcast (RISFEIRLERIFFEIKO)
round-robin (RT3 [FEIR L X EIFFAIRO)
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R T

active-backup ({8 F — i O sk B #E I B AR A F 285 R AS)
loadbalance (fEFZEZ) Tx MEFHRET BPF B Tx iin DL HFRER)
lacp (KA 802.3ad HEEEA FHIRHI 110

sy SUNEIR L NEZ I et Rk 3= A

ethtool (Libteam lib {£F3 ethtool i fIEEREIRE L) . BHRAREEPIRE M EEERRE, TEIL
ERIZERF,

arp_ping (& arp_ping 2% 512 A ARP #iE TR ZinfE 4 b RS, )
nsna_ping (f£f IPv6 4B % I R BRIAT B HE A FIALBE KGR IR By IR, )

RiGREENFEREKZITIEFE L E AR E RREFRIRE, BFER lacp 21TEFN, REEFER
ethtool ¥ 2R,

5.5. ZEME AT HE
KIANT R REMERHTIHIE teamd, BERZE teamd, E/F N root 2T THS

~]# yum install teamd

5.6. fFHPEFLH A
Al bond2team T EFIEH EBE XHEHNRARESXH, ©rF ifcfg AN ER E U4

7y ifcfg = ISON MAKMAREX 4. T : EREEARKIRIFSREEE O MR REBIF KEMNL, 5
ZEOREMER, RAEXNIERER ifcfg X, HMMHLETM,

HIBITUTHhSEERSHEIARA :
~]1$ bond2team --examples

RTELL /tmp/bond2team. XXXXXX/ FLHIE KA A X, He XXXXXX 2HHFRE, QEFEEX
e, FRFBENFEXEBBIEMD X HRAR, REMHFXHHEIEl /ete/sysconfig/network-
scripts/ BX T,

Bl 5.1. R EFRHIRA
EYEHN root :21TLA T a5 ¥ HR1M bondo BLBHHL Ak ifcfg :

~]# /usr/bin/bond2team --master bond0
X XHRREAM ifcfg, BEFERAMAEFZEE, 5&EA - -rename j&7, 10T :
~]# /usr/bin/bond2team --master bond0® --rename team0®

A0 - -json &I H JISON &R, MAR ifcfg X, A% JSON BARFIEEE
teamd.conf(5) man page.
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%5 5% REEM%4 (Network Teaming)

Bl 5.2. R RLH I RAFIEE XM E
Z1% bondo EEELHMA ifcfg, FHFINIEE ifcfg XHEE, H/FN root BITUT &S

~]# /usr/bin/bond2team --master bond0@ --configdir /path/to/ifcfg-file

ANh0 - -json Uik JSON A0, mMA=E ifcfg X,

fll 5.3. i Bond2team 4R HECE
Al {£ F bond2team T EFHMiI—HBESHIIRAUEKHBEE, Hl40 :

~]# /usr/bin/bond2team --bonding_opts "mode=1 miimon=500"
AR LN T AR ERTITHRRMARD -

~]# /usr/bin/bond2team --bonding_opts "mode=1 miimon=500 primary=ethl \
primary_reselect-0" --port ethl --port eth2 --port eth3 --port eth4

HIF1HA%E bond2team(1) man page., BXHBESHMME, FEF F 45 7 “FERILEYE

5.7. EFEAF Oy L% B Him O 458 F B9 O
WEAU T RS EETAED :

~]1%$ ip link show
1: lo: <LOOPBACK,UP,LOWER_UP > mtu 65536 qdisc noqueue state UNKNOWN mode
DEFAULT

link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
2: eml: <BROADCAST,MULTICAST,UP,LOWER_UP > mtu 1500 qdisc pfifo_fast state
UP mode DEFAULT qglen 1000

link/ether 52:54:00:6a:02:8a brd ff:ff:ff:ff.ff:ff
3: em2: <BROADCAST,MULTICAST,UP,LOWER_UP > mtu 1500 qdisc pfifo_fast state
UP mode DEFAULT qglen 1000
link/ether 52:54:00:9b:6d:2a brd ff:ff:ff:ff.ff:ff

ARREOGRESSRMIEHMSRAEARRED, REHIT 5 5.8 17 eEMA R ARE T E

AR NG EFEAAE port”, MARZ “slave”, {B NetworkManager {8 “team-slave” R4
BR— AR,

5.8. LML HECIE 7 %

FE({# M NetworkManager XA RE T E nmtui BLBMEKRA, ERIB 55 5.9 1 “[FEHXARHH@|
nmtui Fgi& SR 1R 1.
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SR E T

EFEABHITIE nmcli SEMZMAKE, HRR 2 5.10.1 77 “EHA nmcli BLE MR B,

5.9. A AR F S E nmtui Al &P EH

AEAXARAFAFELE nmtui EXREOPEERH, STUTRSTEIXIIER

m

/

~]1$ nmtui

LR S HIIX AR~ RE, SIATRBGRITHNSERREER.

HEAEELE S, iR Tab 7EEWIFFDH, & Shift+Tab /53&. 1% Enter EiFEMEW, % Space #
B E SRR,

1. EEIRER, THEF R, B R, LR SITH ik Tm,

Ethernet

m

ew Connection

Select the type of connection you wish to create.

Wi-Fi
Bond
Bridge
Team

T
0
1
0
4

VLAN

<Cancel>= <Create>

] 5.1. FNERZHEER NetworkManager XA F /- SRS

2. 5 B FTIT e EERE TUE,
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%5 5 & REMZEA (Network Teaming)

| Edit connection |

Profile name [EELRShaEl%TsaRu}
Device =Ll

= TEAM <Hide=
Slaves
v | R
1
=Edit...=
=felete=
i
JSON configuration
=Fdit...=
= JPv4 COMFIGURATION =<Automatic= =Show=
= JPvE COMFIGURATION <Automatic= =Show=

[X] Automatically connect
[XK] Available to all users

=Cancel= =0K=

I 5.2. NetworkManager 34 F SR AR & B A 3 L

3. EACARRINGOED, H%5F R0 T FEddk mE, S ERilE, il g1 mHEs
S TUE,
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SR E T

78

| Edit connection |

Profile name [EELRSsREhNsm
Device W=ElylE

= TEAM =Hide=
Slaves

T
1
B | <Edit...=

| New Connection |
Select the type of slave connection you wish to add.
1
Js InfiniBand &
Wi-Fi
VLAN
=F 1
=Cancel> SESNEEIT-E
= [P
= [P

[K] Automatically connect
[X] Available to all users

=Cancel= =0K=

I 5.3. NetworkManager X4 F F R E PR ER R Him O # O F RS

4. MIAFREMBIL & G && B9 MAC thitt, WNENME, % AWM nE5Em BR, BAKRA
MAC it {F R sEE MAC thtlk, %5 B 125,

IREEZIXERRAEE MAC i, MISESEHEA G i 5siEsx & 82, 8
BB ENL R E,




%5 5% REEM%4 (Network Teaming)

— | Edit connection |

Frofile name |Shdal=
Device EhEE

ETHERMET =Hide=

Cloned MAC address G
MTU [ (cefault)

= TEAM PORT =Hide=
JSON configuration

=Edit...=

[X] Automatically connect
[X] Available to all users

<Cancel> [Hilt

& 5.4. NetworkManager 34 F /-~ 53 P B & B Hum O #E OE RS

5. ME¥O Mo REIMRAMNBEERTT, EE LRSS TRNESHMEEE,

6. MIRBNABE UROIKE, 1HEEE JSON BSE B0 Y ik 12, XFERED) vim 2685 EE
RFAE®R, £ vim TRERWER, HAE ISON EE 549+ 5 RH JSON FRESHEEK,

7. W AR RHAL, EREHBILNKE,
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R T

| Edit connection |
Frofile name REERsslalal=Isasls gl
Device M=EllEl
= TEAM =Hide=
Slaves
Ethernet connection 2 T =Add=
Ethernet connection 1
<Edit...=
1 <felete=
1
JSON configuration
"runner": {"name": "activebackup"}}
<Edit...=
= JPv4 CONFIGURATION <Automatic= =Show=
= JPyE CONFIGURATION <Automatic= =Show=
[X] Automatically connect
[X¥] Available to all users
<Cancel> Hi&

I 5.5. NetworkManager 34/ SR AR & B A 3 L

BX JSON FRERFIEESE 5 5.12 7V “ELiE teamd 1217127, & : REEEMEA nmtui FTHIEER RO

R ARG SR R AR X 28 4), 15 704% “Device” 8 7 JSON B —E84Y, B4 : B4 JSON B2
BF A RBEMEA “device” /G, “port” ZEIH JSON FR/F&E, FMESHOE X JSON FREELAURINE
port BC & FEX.,

BXRLLE nmtui BIFEBEIFESE £ 1.5 7 “FRXARSAE (nmtui) HTHAEEE

5.10. {s Fap 5 {TECIE M 45 B2
5.10.1. 1/ nmcli BB
EITU TR S EERSHPNTRAAF :
~]$ nmcli connection show
NAME UUID TYPE DEVICE

ethl 0e8185al1-f0fd-4802-99fb-bedbb31c689b 802-3-ethernet --
eth® dfelf57b-419d-4dlc-aaf5-245deabh82487 802-3-ethernet --

T TS AL team-ServerA Q@R ZHIED -
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~]% nmcli connection add type team ifname team-ServerA
Connection 'team-ServerA' (b954c62f-5fdd-4339-97b0-40efac734c50)
successfully added.

NetworkManager =3 R E8E4M connection.autoconnect X EH yes, XHERMARIFAH
ipv4.method B IP #hilti% 5 auto, NetworkManager if&2FEEE A /etc/sysconfig/network-
scripts/ifcfg-team-ServerA, EFXEFNNAE ONBOOT HEN yes, FHi¥ BOOTPROTO HE N
dhcp.

F - RS RIZ#OR], NetworkManager A= EIREINT ifcfg XEFMIF RN, BXFERERESXHRIFE,

HETU TS EEEMSRNE -

~]$ nmcli con show team-ServerA

connection.id: team-ServerA
connection.uuid: b954c62f-5fdd-4339-97b0-
40efac734c50

connection.interface-name: ServerA

connection.type: team
connection.autoconnect: yes...

ipv4.method: auto[ fHisE R EE]

R FEBIEEMEM JSON BBEXH, FTURAKINME, BXKH JISON SEEEBIMEMIFE, EEE
teamd.conf (5) man page, ¥ : Z&MTEBEOLN, EEOLTMNFIEAINAKE, B4 LAEH con-
name JLTIEE—NEFF, AT :

~]% nmcli connection add type team con-name Team@ ifname ServerB
Connection 'Team@' (5f7160al-09f6-4204-8ff0-6d96a91218a7) successfully
added.

BT T RS TR ENRARED :

~]%$ nmcli con show

NAME UUID TYPE

DEVICE

team-ServerA b954c62f-5fdd-4339-97b0-40efac734c50 team

ServerA

ethl 0e8185al1-fOfd-4802-99fb-bedbb31c689b 802-3-ethernet -
etho dfelf57b-419d-4d1c-aaf5-245deabh82487 802-3-ethernet -
TeamO 5f7160a1-09f6-4204-8ff0-6d96a91218a7 team

ServerB

BITU TR SRR NKRAEDEET :
nmcli con mod old-team-name connection.id new-team-name

BENMBRABAKRAREX Y, HEAUTHRARNGS

nmcli connection modify team-name team.config JSON-config

PR HECE X HEE T JSON FHrdh, HRHESZEENX KL, ZXHELTBREEBRE, WiHERHIE



SR EE
team.config BHH{RF JISON FR/HE, MRZ JSON F/RE, HEMAASISHFRBEEE, FHENF
FFERMANE R S 1T,

BT TFRANGSKE team. config Bl :
nmcli con show team-name | grep team.config
IZITLL RS 7E Team0 A% N TeamO-portl BI#& O ethO :

~]$ nmcli con add type team-slave con-name Team@-porti ifname eth® master
Teamo@

Connection 'Team@-portl' (ccd87704-c866-459e-8fe7-01b06¢cflcffc) successfully
added.

B, AFERUTHSRNS—NE N TeamO-port2 ##E O ethl :

~]% nmcli con add type team-slave con-name Team@-port2 ifname ethl master
Teamo@

Connection 'Team@-port2' (a89ccff8-8202-411e-8ca6-2953b7db52dd) successfully
added.

WER, nmeli REFLIARED,
EEREMA, LESLEEXERO, 0T

~]% nmcli connection up TeamO-portl
Connection successfully activated (D-Bus active path:
/org/freedesktop/NetworkManager/ActiveConnection/2)

~]% nmcli connection up Team@-port2
Connection successfully activated (D-Bus active path:
/org/freedesktop/NetworkManager/ActiveConnection/3)

Al BRI iR O IE R B EBUERAHED, T
~1$ ip link
3: Team@: <BROADCAST,MULTICAST,UP, LOWER_UP> mtu 1500 gdisc noqueue state UP

mode DEFAULT
link/ether 52:54:00:76:6f:f0 brd ff:ff:ff:ff:ff:f

AL EEARSERIZEOH, WO :

~]$ nmcli connection up TeamO@
Connection successfully activated (D-Bus active path:
/org/freedesktop/NetworkManager/ActiveConnection/4)

5.10.2. f§1f] teamd GIEEMZE B H
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%5 5% REEM%4 (Network Teaming)

5/ teamd QIBMERBASIFA, EILMIRE 5 5.10.1 77 “fEH nmcli FRE MM 3% 55 5.10.3 17

‘A ifcfg X QML AL PALER S REIBMRARED,

ZOBEMZERAE, FhRAmOEEEEONEDNREORTE D ISON BRANREXH, RENHTERER
PIECEXX M, AEEMAAE root HINMGERIIITHE, FRALUTRSIHTRATARESH

~]%$ 1s /usr/share/doc/teamd-*/example_configs/

activebackup_arp_ping_1.conf activebackup_multi_lw_1.conf
loadbalance_2.conf

activebackup_arp_ping_2.conf activebackup_nsna_ping_1.conf
loadbalance_3.conf

activebackup_ethtool_1.conf broadcast.conf random.conf
activebackup_ethtool_2.conf  lacp_1.conf

roundrobin_2.conf

activebackup_ethtool_3.conf loadbalance_1.conf roundrobin.conf

EEAUTHRSEFESEMNXH2—, il activebackup_ethtool_1.conf :

~]1$% cat /usr/share/doc/teamd-*/example_configs/activebackup_ethtool_1.conf

{

"device": "teamQ@",
"runner": {"name": "activebackup"},
"link_watch": {"name": "ethtool"},
"ports": {

"ethli": {

"prio": -10,

"sticky": true

3

"eth2": {

"prio": 100

}
}

3

O TFERE BRFF teamd BB, B0 : EABIAF WAL THRANGS :
~1$ mkdir ~/teamd working configs

FEFENXHERRTHEERD, HFREFZHITRE, G100 TEAUTHSBR :

~]1% cp /usr/share/doc/teamd-*/example_configs/activebackup_ethtool_1.conf \
~/teamd_working configs/activebackup_ethtool_1.conf

BHEIZXHLGEN ERIME (PIMNERIFIMLS AR ORED) , HFTFRSRENXE, 0T :

~1% vi ~/teamd_working configs/activebackup_ethtool_1.conf

DENFRFREXH., AXER vi EFHERELHERNERS, HEEF vi(1) man page.
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S EZEARE IR OERNIZEORSLT active XD, SRV ERMBIRELER, ©I10mLtF

“down” IR, BITUTHSRERRS !

~]1$ ip link show

1: lo: <LOOPBACK,UP, LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN mode

DEFAULT
link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00

2: eml: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc pfifo_fast state UP

mode DEFAULT glen 1000
link/ether 52:54:00:d5:f7:d4 brd ff:ff:ff:ff:ff:ff

3: em2: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc pfifo_fast state UP

mode DEFAULT glen 1000
link/ether 52:54:00:d8:04:70 brd ff:ff:ff:ff:ff:ff

EXAD RO LUEREFEANH MNMEOERLT “UP” 3R,
HEN root B, FAUTHSSEIAZRAED

~]# ip link set down eml

REFEESMEORIITXI MR,
ZHBRETREXHMRAED, EFN root BREARERAMNRER R (EX

teamd_working_configs)
~]# cd /home/userteamd_working configs
REZITUTHRANGS :
~]# teamd -g -f activebackup_ethtool_1.conf -d
Using team device "team@".

Using PID file "/var/run/teamd/team@.pid"
Using config file

OGNS

"/home/user/teamd_working_configs/activebackup_ethtool_1.conf"

-9 AT AR debug §R, -f AUATFEEZHANREXH, -dEWALIZARPEEE T

21217, BxHAMIETMEFEIEAEE teamd(8) man page,

HEN root AP ERU TSR ENRARZORKS

~]# teamdctl team0® state
setup:
runner: activebackup
ports:
eml
link watches:
link summary: up
instance[link_watch_0]:
name: ethtool
link: up
em2
link watches:
link summary: up
instance[link_watch_0]:
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name: ethtool
link: up
runner:
active port: eml

HEN root A/, FAUTHRSEMSEKARED team0 F N — bt -

~]# ip addr add 192.168.23.2/24 dev teamO
T TSR AEMARZEON IP #il
~]1$ ip addr show team0
4: team@: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 gdisc noqueue state UP
link/ether 16:38:57:60:20:6f brd ff:ff:ff:ff.ff.ff
inet 192.168.23.2/24 scope global team®
valid_1ft forever preferred_lft forever
inet6 2620:52:0:221d:1438:57ff:fe60:206T/64 scope global dynamic
valid_1ft 2591880sec preferred_lft 604680sec

inet6 fe80::1438:57ff:fe60:206f/64 scope link
valid_1ft forever preferred_lft forever

HYEH root A/, BAUTHSHEZNAED, HEELT up” RE -
~]# ip link set dev team0 up

HEH root A/, ERAUTHSENIUHEBEKRARED, IEHELTF “down” K&

~]# ip link set dev team0@ down

EIED root A/, ERAUTEaSEIL SRR AETT HEZNEA

~]# teamd -t team0@ -k
R -k LUEE BRI 5155 team0 KRELHITIFHESLHl, EMtUiE#EE teamd(8) man page,
HZTU TSRS teamd HHITETREBER ¢

~]$ teamd -h

4, 15EE teamd(8) man page.

5.10.3. {81 ifcfg ST BIEMLE R

E ifcfg XHOIBRMLLAL, 1 /etc/sysconfig/network-scripts/ B0l —/ x4, WMT :

DEVICE=teamO

DEVICETYPE=Team

ONBOOT=yes

BOOTPROTO=none

IPADDR=192.168.11.1

PREFIX=24

TEAM_CONFIG='{"runner": {"name": "activebackup"}, "link_watch": {"name":
"ethtool"}}'
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XFERONIZEAARED, BaiiiXmE E#EO,

EOEET team0 B HIMIIRO, i57E /etc/sysconfig/network-scripts/ BxHE/B—PHENX
f#, T :

DEVICE=ethl
HWADDR=D4:85:64:01:46:9E
DEVICETYPE=TeamPort

ONBOOT=yes

TEAM_MASTER=team@®
TEAM_PORT_CONFIG='{"prio": 100}’

RIEERRME bz R LM iniE O8O, {8k DEVICE #1 HWADDR FEFH SO (M%&) T
B, INRAKBIE prio IEEHOMEI, WEIAH 0, ZEER N AEBFEL, SEHETE -32,767 B +32,767
RZ 18],

{5 F3 HWADDR 15518 EE 4 MAC Mt SRS M A TR, RREEE £ 8 = — W5 rms

BYEN root 217U T4 EAMAKA :
~]# ifup teamo
BITUT oD EEMSRMA :

~]1%$ ip link show

5.10.4. £ [ iputils £ AH A ZINER O

HEHN root, EF ip TEERFZITUTHS, EMLMLE team0 FiRMNIHEO eml :

~]# ip link set dev eml down
~]# ip link set dev eml1 master team0@

RIEEERNMINEO. RARIRERESEE B iX i
5.10.5. {§f teamnl 51 B AHE R
HEHN root £ teamnl TERFE, 27U THSEFTHIIHMLEHRAHARO :

~]# teamnl team@ ports
em2: up 100 fullduplex
eml: up 100 fullduplex

5.10.6. {81 teamnl B i@ B 4H i E 5L TR
HEN root A teamnl TERRR, ZTUTHESERSIIH HF10 LUl
~]# teamnl team0@ options

EEN root :Z1TAT S MLE MK AEESE N ER active-backup 3 :
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~]# teamnl team0@ setoption mode activebackup

5.10.7. {8 [ iputils £ R4 B4 Fh i hnth ik

BYEN root M ip TERRF, 2T THSEKARED team0 HRINHBLE

~]# ip addr add 192.168.252.2/24 dev team0@

5.10.8. {1 iputils TE %A AH FhiEUEREO
HEH root, M ip TERE, ZAUTHASEEED, SEMKHRAS ER #O

~]# ip link set team@ up

5.10.9. {5 teamnl HEEKHEEN activeport £

BHYEH root, {FM teamnl 12, Z2TUTHSEESHIE ML KAHFH activeport I

~]# teamnl team0@ getoption activeport
0]

5.10.10. {1/ teamnl &K% EER activeport L1

BEEN root, {HF teamnl TERRF, ZTLATRSEMAMKAFIZE activeport 1ZEI7
~]# teamnl team® setoption activeport 5
HYEH root, FEALTRSRERNHROEIZE

~]# teamnl team0@ getoption activeport
5

5.11. {1 F teamnl ¥4 teamd

HE RS T E teamdctl ZiH:21T7H teamd L6, LUKES T SECEE B.

WIEN root ERAUTHSEEKA team0 BIHFPRE -
~]# teamdctl team0® state view
ETHEIFMANGER, HiBlT:

~]# teamdctl team@ state view -v

D

BT T 5 7KEN team0 BYSEEE JSON BRIRSELNE G2 IBEEEE))

~]# teamdctl team0@ state dump

ZITLL T 5 1KEX team0 B9 JSON R ECBEL 1% -
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~]# teamdctl team0® config dump
BITUT RS EEE KA team0 —E 29K O eml EEE :

~]# teamdctl team@ port config dump emi

5.11.1. TE %% R ZH Hh 7 i O

HEHN root i21T A TS TEMLE A team0 AR INIGE eml :

~]# teamdctl team@ port add eml

5.11.2. MPAZE R ZH Fr il B OO

HVEN root 217U TS, MM team0 FfIFRIZED em1l :

~]# teamdctl team@ port remove eml

5.11.3. TEPIZE R AH F i O B A BCiE

BIEMZ R team0 kA em1 N JSON #&REE, H/E N root i2{TA TR G S
~]# teamdctl team@ port config update eml1 JSON-config-string

H 1 JSON-config-string & JSON XX AR FRBXARLE, IR ERRAR ISON BXNFREBE
rimOECE, FAREEIROBIARN ISON FRBRFIMMT :

{
"prio": -10,
"sticky": true

}

A5 SHE JSON EEEF /&R, HRRIITHS,

F  REEIANEE, RNXSERMETEE HEIME. BXRATFIARERHNIEGSTRA, FEEF
teamdct1l(8) man page.

5.11.4. EEMSEHAHPim ONECE
ESHIML A team0 FimO eml BWESE, 1EEHN root i21TATHS
~]# teamdctl team@ port config dump emi

XERZiH O JSON R BB Win R H.

5.12. fidi& teamd ;Z1TIE%

121712 F%%@'JL;WUETQ}%H:EIJﬁBZ?HJJ%—HF'L&EPE’J1‘cﬁ%$7|:° X teamd ZTRRFHE N, HEER
T RS RST TR R B ITRRE
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5.12.1. Bidi& broadcast ;21712

EfE broadcast 121712, 1EEN root %S, 7ERZH JSON BAEBEXHFRIMUTHE :

{
"device": "team@",
"runner": {"name": "broadcast"},
"ports": {"em1i": {}, "em2": {}}
}

%155 E teamd. conf(5) man page.

5.12.2. B2 & random ;2T
Random iz2{T7#2/ 5 roundrobin 12171217 WL

EfE random i21TFER, 1BEYF N root FEA%IESS, 1EMAH JSON BRAEEXHEFRRIMUTHRE !

{
"device": "team@",
"runner": {"name": "random"},
"ports": {"em1i": {}, "em2": {}}
}

%155 E teamd. conf(5) man page.

5.12.3. BE¢i& roundrobin E1T712F

ZEfLE roundrobin 21T 8, EEN root FHEREIIFENRA JSON BRAEEXHFRRMUTARE :

{
"device": "team@",
"runner": {"name": "roundrobin"},
"ports": {"em1": {3}, "em2": {}}
}

Roundrobin REAEE,

HIEIHEE teamd. conf (5) man page,

5.12.4. Bdi& active-backup iZ1Ti2F

active-backup ;2172 F RIS AR AR A HE i I IR A E BV BEIEROR T, LU ERRBIER AR ANE B 4H JSON
BAEEX 4 :

{
"device": "team@",
"runner": {
"name": "activebackup"
3
"link_watch": {
"name": "ethtool"
+
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"ports": {

"eml": {
"prio": -10,
"sticky": true

}I

"em2": {
"prio": 100

}

}

XA RBIECEF A active-backup 2172 ethtool YE HEEEMMIZRE., wO em2 BREMLEN X NFMERR
ZAMRIE eml 4bF active KA, REHEOTEZRS, ERNFERE active IR

{
"device": "team0@",
"runner": {
"name": "activebackup"
+
"link_watch": {
"name": "ethtool"
s
"ports": {
"em1": {
"prio": -10,
"sticky": true,
"queue_id": 4
+
"em2": {
"prio": 100
}
}
3

XANRBIECEZRMM TELF ID 4, ©fEA active-backup 121712, 1§ ethtool fE N INIEERF, IO em2 &
BEMLE, BRMERETHRIE eml 4 F active IR, REHZELTIEEZERE, eH2LTF active IR

Z{# A ethtool BLiE active-backup i21TH2F, FMNAER, 1H/EH root HERAZHEIRIEM JSON &NELE
K#FI:PIIJ\\DDLJ\-FP\]@ .

"device": "team@",
"runner": {
"name": "activebackup"
s
"link_watch": {
"name": "ethtool",
"delay_up": 2500,
"delay_down": 1000

s
"ports": {
Ilemlll: {
"prio": -10,
"sticky": true
s
"em2": {
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"prio": 100
}
3
3

XN RBIEEF A active-backup 121712, 1F ethtool fE NEEEL MIERFER, HO em2 BRELEMN, B
FMEARERIEINR eml 240 F active SR, NMIREBHEZOTHERS, SRR active KT, HEFHIFS
SENT AN Zi2 TR, BEMNAER,

HIE1HEE teamd. conf (5) man page,

5.12.5. fidi& loadbalance I2{712F

XMETRFARTHM TS, BESMRNETE, AENERNP, BLERKRFTRESIT TUET
REBTEE, LERYRTHLRRE, ARIERF, RESETRIEECFAENIR. ETFEENCERF
H, IHEEEMLY., TeRENARFPESEALAR, EREREHSNEREN R &
AR, FERXFARE, THE teamd T AR T/ M EH D .

BRhHEohEE (Tx) MEEEEE loadbalance 121TF2F, 1EYEN root 1EAZH JSON HBRECE X RN
TRE :

{
"device": "team@",
"runner": {
"name": "loadbalance",
"tx_hash": ["eth", "ipv4", "ipv6"]
¥,
"ports": {"em1": {3}, "em2": {}}
}

EEETRAENENEE (TX) AHEFE,

B RhENEZE (Tx) MEEEEE loadbalance i21TF2F, 1E/EN root TEAZH JSON HBRECE X RN
TRE :

{
"device": "team@",
"runner": {
"name": "loadbalance",
"tx_hash": ["eth", "ipv4", "ipv6"],
"tx_balancer": {
"name": "basic"
ks
t
"ports": {"em1": {}, "em2": {}}
3

FREAMSGTERFREEENEE (TX) AT,
%15 & H teamd. conf(5) man page.
5.12.6. Bdi& LACP (802.3ad) iz 1712

E{E M ethtool {F vk MERECE LACP 21712, EFY root A MM AL JISON BREE X
HARRMUTARE :
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"device": "team@",
"runner": {
"name": "lacp",
"active": true,
"fast_rate": true,
"tx_hash": ["eth", "ipv4", "ipv6"]
t
"link_watch": {"name": "ethtool"},
"ports": {"em1": {3}, "em2": {}}
3

BB O [ R AE RS 124X (LACP) XTRE#E, LCAP 21TI2FEN{# ethtool iR, M
ethtool DIA YRS IS IR KR BEME N, RNER arp_ping I, Z5EE 88K TR BUE. J?IELZ\
BHABIMZEE, hREERIHER, $UEE (81 ARP) Amh@id, £ ethtool BIRHIE KB, ljj
CXE— 2 AR IR I R,

ﬁﬁi?ﬂﬁ&f?%%ubMWMmeEﬁE?%M%Hﬁﬁ?Iﬁﬁﬁﬁ@o%E%Iﬁ%ﬁ(ﬁ)ﬁﬁ
E'Z@L I'FJ /IJ\\ 7Jl] LJ\-F |7\] =

"tx_balancer": {
"name": "basic"

}

HIE1EEE teamd. conf (5) man page,

5.12.7. Bo B EEEER A i

LAIR e e SRR L, EXAHRDPZ—, M root 11N, FERAHEBRIEMKLE JSON BB E X4
//J\\j]ﬂ JSON %i%?ﬁ'%

5.12.7.1. £ Ethtool B fdE FEiER K L 8

EEMEREEZ BB TRER ZRIEIN A AR REINEELR (BA : Z2F) , TRBINTHEER
E -

"link_watch": {
"name": "ethtool",
"delay_up": 2500
}

BRI RACTRFIINNNFENEER (B 27) , TREBUOTHERE
"link_watch": {

"name": "ethtool",
"delay_down": 1000

5.12.7.2. NEHEIRE R E ARP Ping

BZESFIPHERZ teamd S EEEEILIRAMIE A 2% ARP REQUEST, UBEZHERT LT EERES., XN
5 arping ZFHIIREMERE, BFRRERZIERR,

HHE—NEE JSON BAFHELERN XM, RKEWOT :
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"device": "team0@",
"runner": {"name": "activebackup"},
"link_watch":{

"name": "arp_ping",

"interval": 100,
"missed_max": 30,
"source_host": "192.168.23.2",
"target_host": "192.168.23.1"

}
"ports": {
"eml": {
"prio": -10,
"sticky": true
I
"em2": {
"prio": 100
}
}

25 5 & BB (Network Teaming)

XANECEFEA arp_ping 1 HH V123, missed_max LR RZARITFHELDIELH (L0 ARP [g
8) . g5 interval £ —REMER, LUREREEERES AT FFRIH SR [EKE,

EHRHEIRO em2 MBS JSON BB X EAFEE, E/F N root 21T TS :

~]# port config update em2 JSON-config-file

F  REEIAWEE, RNXSERMETEE NEIME. BXRATIAREHNIEGSTRA, FEEF
teamdct1l(8) man page.

5.12.7.3. MR AL IERLE IPv6 NAINS

"device": "team0@",
"runner": {"name": "activebackup"},
"link_watch": {
"name": "nsna_ping",
"interval": 200,
"missed_max": 15,
"target_host": "fe80::210:18ff:feaa:bbcc"

iy

}

ports": {
"eml": {
"prio": -10,
"sticky": true
+
"em2": {
"prio": 100
3
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EECE X% NSINA BIEERERR, HRMIGEUTRS

"link_watch": {
"name": "nsna_ping",
"interval": 200

}

ZEBENES (B : ZF) . A5 missed_max EI—EEA, LUREREERIRASIRE 9l FFRT89 C i A
KE,

B EFERRSIRE WM AIRS A 2 K8 NS/INA BIEEH, HERINFIREUATRER :

"link_watch": {
"name": "nsna_ping",
"missed_max": 15

}

RE A EKE NS/INA BEH, MRBTXNKE, NRZEERTIRE WM, missed_max ETHZ SO
ZROE (L0 ARP EE) WEAHIE, BH5 interval G —REA, LURE R & HERRT T BIRY S [H
KE,

EECEMRT ) IPve ik (BI NS/NA BIEGRBrtit) BENSE, ERMFGHEUTRE

"link_watch": {
"name": "nsna_ping",
"target_host": "MyStorage"
}

“target_host” TS & B IPve it EN L, S ZMIE/EN NS/INA RSN BiritbitFER, 7
EHN PR IPve Mtk

#IE1HEE teamd.conf(5) man page,

5.12.8. BBl O EFE R

2RI O E Bl — i B HIR SRR RS 955, MARHBAFAHNRAEEURE, fiiHin O BAmERK
A (teamd ;IZ21T1EFF) TREB&ER:, (BESLIENE HHIRIRE, (B/RNELERBNEHRERRAELYE
EOEER., BANERT, RERNRRFERIHAZIG, HERINZEEREN G 16 MNAG, IIREEHR
ZH I DBING, ATTECIERAER SRR LHIRT, A Netlink B tx_queues BEHUXMEIE,

Al{E AR OB E%T queue_id EE&E i ORIPASI ID, 0T :

{

"queue_id": 3

}

IXLERAF ID AT 5 tc TERFE—RER, UEREZFIRNFSESS, HEToELERE X FELERO%
#H, B MBRERLRERE, FERGIFFASEE 192.168.1.100 KREFERAKAE TR ethl /E N H
&5, NWHEEEN root B ZITU TGS -

~]# tc gqdisc add dev team0@ handle 1 root multiq
~]# tc filter add dev team0@ protocol ip parent 1: prio 1 u32 match ip dst \
192.168.1.100 action skbedit queue_mapping 3
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XONGIBRZTRFLEFZE, WEMREFERNERmO, ZNFERTMEIZ1TRER.

5.12.9. BB BE T BPF M9 Tx imOEFERF
loadbalance #1 LACP 2T FERHESRE MBS RERHF. XNBHETENRNRETF B HHEEZLE
# (BPF) i3, BPF RIGZAREMER, MARRE X HBIESHRE. WEKEHN 8 F1, A& 256 #
Tk, RRURETRANEZFZH (SKB) AIEHEBMNIGS, FHEILRELBAR—E, FRERESZR
FERED ATRRE stream BIREFE, LMEES MERARGTEE T, ERLEXFR, RERBRFERENIZ
EBNHOLERE, TEIRXAR, STEFRREAFHERESRATENKD, LUABIREFERT,
AERES Tx BHEITEPERUTH A RBERFRES

eth — ERRFM BT MAC Hitl,

vlan — {#f VLAN ID,

ipva — FERIREABE R IPv4 i,

ipve — ERIRFIB T IPv6 M,

ip — ERIRM BT IPv4 Hl IPve6 Htill,

13 — ERAIRAM BT IPv4 Hl IPve6 Htill,

tcp — ERRFB T TCP iRm0,

udp — FEAIREFBE PR UDP im0,

sctp — ERRF BT SCTP i,

14 — {EFAJRAEE TCP. UDP #1 SCTP ik,

LB M AT R PRI TR —TERAX LTS

"tx_hash": ["eth", "ipv4", "ipve"]

5.13. {1 GUI fIEmMZE KA

5.13.1. BT R AHFRE

A&/ GNOME control-center #2511 NetworkManager RN E % B4 5K InfiniBand 58 01| 4.
FTREFLUBRERANEE, JEREXRANTREPREE XL EE, SIE AN MAC it 5o EREE
2 5.1. IR A R

REBLUT S PR ERINFT AR H I E 1

1. % Super #i ASESHEER, %A control network, 3% Enter #., LTS E R Network % &

2. RIEIMSITFHEFIIR, %5F B, RS WERAEE 1 80,
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Editing Team connection 1
Connection name: |

I-'I GEF‘IEFELIIr Team 1|I IPvd Settings I'-I IPvE Settings I'-I

Interface name: It»:aamliil |

Teamed connections:
. Add .
| Edit |
| Delete |

JSON config:

| Import team configuration from a file... |

| Cancel | Save... |

K 5.6. NetworkManager B - SR w7 N3z

3. £ B PR ARINRH, FEFEERAEEPERNEORE, <l GF R, F REL
BE—NMRON & ZREFRORENEE, 2EREEEMEROPERRENRE,

4. LRI SHI G teamo WO 1 BEO. BEERAMAHFRMIE —NEOML,



%5 5% REEM%4 (Network Teaming)

Editing teamO slave 1

Connection name: geam slave 1

1

General | Ethernet | 802.1x Security DCB  Team Fort

Device MAC address: | 52:54:00:FC:12:D9 (ens9) W
Cloned MAC address:

MTU: automatic + | bytes

Cancel Save...

I 5.7. NetworkManager FETH F SRR INME 3 1

5. MRENABE URAKE, el RAmO /52, FHHA JSON BE, sERXHSAZEE,
6. i fReF .

7. LB RTE B B O HIIRANRO, R R RHRINAR R O %,

8. MEFWARE, RE=Rd RF K.

9. ZETHEM 5% 5.13.1.1 T “EeEMANE" 82, MEEERARNE,

12 5.2. 4 EIA AT
BREBLUT & PR EdE A RAEE,

1. % Super B ASESHBLRTIE, %A control network, #A/G#% Enter ., ItH&H I Network
HEIER,

2. RFEGHEDERE, FRd R,
3. EF B IRE.
4. REEER. BinEETHRTAMKE.
i NHEERNANREERTAEERE, §5E5 B nk
HEEAH — MR B EILFE— MR R, AEAX DRI B & 05X NERE,
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o AR H A 3hEERX AL — IR E 1L NetworkManager 7£ 2 7] B B s EHX MNEEE,
EFRXANEEAE, FEEEE 5 2.5.3 11 "BHlEZEIML,

A AP ER el LUEEERLX AL — QI8 ™ BT RGP E B P BEER, EhiXNE%EE, B
XMEBHRE root B FHEEEE £ 254 7 “RYSEH KR T A EREXH .

FERAXEEEDEED VPN — IR EiL NetworkManager 7 VPN 78] R BohiEEE, &
XN EIEE, MRS R VPN,

BE)(ilaIZﬁ — M'Fﬁi%ﬁhi_hﬂ}iﬂi%lzfiﬁo BRI AKEXEBFEE, §EE (Red Hat

5. BEZTEM £ 5.13.1.1 T “EEEMRANE 849, MHEERKAKE.

GREae (SEUny) ST —SiE

SRR EER, it RE RHIREEE LERE. &D%%ZEEHTIEEEFHWEE%Y# B HIRLME
NetworkManager [ FFTfE SR, MMRZEESXHLTF OFF R, EFHIEEN ON, SHEMLEZEE TR
HRIEREE. BXEAMBNEQERNIHE, HEE $£.2.5.1 7 EH GUIIEEZIML,

AI1E M%Network B O SR IIA G i T, AR aS %0 R0 G FHGiE,
AREERE :

ZHERERY IPV6 %8, mil IPv6 Settings FR%, 48%% 55 2.5.10.5 7 “BCiE IPv6 IXE”,

RFlE, ZRASHIE Network IXE TR,
Settings

< MNetwork Airplane Mode D OFF

2 Leam team) o

Connected
2 Ethernet (ens9)

2 Ethernet (ens3) Hardware Address 52:54:00:D3:1C:FF

IP Address 192.168.122.48
Team (team)

Default Route 192.168.122.1
Unknown )
DMS 192.168.122.1

2¢ Metwork proxy

I 4o = I Options...

& 5.8. B B ZHM NetworkManager EfE 7/ 5@

5.13.1.1. B¢ &R AH RS

INRERMFFBIRAERE, WA UEXRERHABE L JSON REFAHH, FFAREXH. Rili REF &
BRZESRE A N JSON BEiE.
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%5 5% REEM%4 (Network Teaming)

5.14. HEb¥E

LUTE B BRI At X M4 s A BIB 015 B

5.14.1. B REXH
teamd (8) man page — it teamd ARSS.
teamdctl(8) man page — ¥t teamd 1ZH|I T E,
teamd.conf (5) man page — il teamd Eci& {4,
teamnl(8) man page — ## ik teamd Netlink %,

bond2team(1) man page — ¥ 4P BT M RAER T B,

5.14.2. £ 3044

JSON A& uiBA,
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SR E T

B 6 = BoE ML

MEMER—NEEZ %%, TEET MAC HItMRGER A RE. SREBBIVITMARERIIN MAC
iR TRENMLEENEN, FHEELRE, 7 Linux ENAPETFEBETEEFEEIE4TTE, flns—
NHEMNELMELZ NIC ELEN BRRRE,

SE o TERTELL EAT 3 F5M BB 1THY Wi-Fi RS EEIINE, X2 IEEE 802.11 P&, ZinEisEE
Wi-Fi fr R 3-#htibir, LUEAESE B RARET A (airtime) o

6.1. A AR Rm nmtui BCEN 1
AFEANARFREIE nmtui ERIHEOPEENE., 2TUTHRSEIZIE
~1$%$ nmtui

W SHIXAR A RE, FRAENSTRETREER.

FEAEELE S MR Tab 7EETIRRDE, & Shift+Tab /538, % Enter ¥ —MEW, % Space #EX
PEFEREIR .

1. TERRIRSE A APk a8 SN, 17T FreiEsk TUm,

Ethernet i l<Add>
N |

| New Connecticn

Select the type of connection you wish to create.

Wi-Fi
Bond

Team
VLAMN

« Hll= N -

<Cancel>= <Create>

K 6.1. FINiFEEEEEEA NetworkManager XA P SRS

2. P B, $T9T GeEEERE TUmE,

3. ERMEPRIMBRED, 5% &R0 777 FrEdidesk m, S5 Eeril)E, &F g miEs
G TUE,
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| Edit connection |}

Profile name |[sfglsis[=Rels]alal=Tohuhlsul
Device

= BRIDGE =Hide=
Slaves

| New Connection |

Select the type of slave connection you wish to add.

[X Wi-Fi
VLAN

- -

=Cancel> SEHNE-EIl-E

[X] Automatically connect
[X] Available to all users

=Cancel= =0K=

I 6.2. NetworkManager 34l F SRR INET T EE M B BB 32 11

4. 11 %% ZERMAFMEMB LG LM, MREBE, %£F UAR REANN B #@AENTE
MAC i psEfE MAC Hbdib, %54 MR &5,

IREE AN RIEE MAC Hit, MISESHEA Gk FEEAN & FR, fiRE
BRI EN X
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| Edit connection |

Frofile name |Sdaf=Naal=Rs=s]alal=TshmNsIalm!
Device [=lgfe]

+ ETHERNET <Hide=>

Cloned MAC address |
MTU I (default)

= BRIDGE PORT =Hide=
Friority g
Fath cost
[ ] Hairpin mode

[K] Automatically connect
[X] Available to all users

<Cancel> B8

K 6.3. BB HT i MEEREM NetworkManager XA/ SRS

5. ME B2 B EMNEERERT., EE LRSERRNES MEEE,

6. ViR HRE RHATRR EFHHINKE,
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| Edit connection |
Profile name [Elgesl
Device |sygis[s[=1C]
= BRIDGE =Hide=
Slaves
nridged@ slave 1 T =Add=
I =<Edit...=
1 <felete=
!
elclc seconds
[X] Enable STP (Spanning Tree Protocol)
Priority Eplsts
Forward delay [ seconds
Hello time seconds
Max age M seconds
= [Pv4 CONFIGURATION =<Automatic= =Show=
= [Pvyc CONFIGURATION =Automatic= =Show=
[X] Automatically connect
[X] Available to all users
<Cancel> H&

] 6.4. b BHFEESZ A9 NetworkManager XA /' 52

6.2. {1 NetworkManager fip 51T LE nmcli
BEEN root iZ1TLA T a5 AIEE & bridge-br0 B :

~]# nmcli con add type bridge ifname bro

Connection 'bridge-br0' (6ad5bba6-98a0-4f20-839d-c997ba7668ad) successfully
added.

MRKRIEEEMEOLFR, NEAFEA bridge. bridge-1. bridge-2, LULZEHE,

ZITU T R EEIEE -

~]1%$ nmcli con show

NAME UUID TYPE DEVICE
bridge-br® 79cf6a3e-0310-4a78-b759-bdalcc3eef8d bridge bro
etho 4d5c449a-a6c5-451c-8206-3c9a4ec88bca 802-3-ethernet etho
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ISR EN L (STP) . {EMA IEEE 802.1D-1998 bR MIE(E, B NXMHEZH STP, 1E/E N root
BT T 6% :

~]# nmcli con modify bridge-br0® bridge.stp no
TX MG EESHS A 802.1D STP, iE{F ) root A/ZITU T4 -

~]# nmcli con modify bridge-br0 bridge.stp yes

802.1D STP HIRRNIAIFEILSE T 32768, BF# /N {iiAFIE )y root IR, HIg0 : EAMLEI
28672 WNTHEEL T L0 32768 BINTHE (BIA) 1579 root i, EQIRMEAIERMINENITTE, iz
TR S -

~]$ nmcli con add type bridge ifname br5 stp yes priority 28672
Connection 'bridge-br5' (86b83ad3-b466-4795-aeb6-4a66eb1856¢c7) successfully
added.

RVFESEREY 0 E 65535,
SR ETEITE M AN IEROINE, HETUTHANGS
~]$ nmcli connection modify bridge-br5 bridge.priority 36864
RVFESERED 0 £ 65535,
ZITU T B EETERE
~]1% nmcli -f bridge con show bridge-bro
802.1D STP MEZAIIFEE nmcli(1).
BT T S 7EMTHE bridge-br0 RN ECIEO, #1480 ethl :

~]$ nmcli con add type bridge-slave ifname ethl master bridge-bro
Connection 'bridge-slave-ethl' (70ffae80-7428-4d9c-8cbd-2e35de72476¢e)
successfully added.

B AR, nmeli RZFURXHMNBEED,

BT TS, FRESEXERBE :

~]1%$ nmcli connection edit bridge-bro

A &R IR s nmeli 1275

nmcli> set bridge.priority 4096

nmcli> save

Connection 'bridge-br0' (79cf6a3e-0310-4a78-b759-bdalcc3eef8d) successfully
saved.

nmcli> quit

BX nmcli INFIEEF 5 2.3 177 “[@H NetworkManager #5517 LE nmcli’,
S| g
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6.3. FAMSTHRmE (CLI)

6.3.1. RE R B R Bridging &ER

BT R

1£ Red Hat Enterprise Linux 7 F&BIAE A bridging ik, 1AW E, B/EHN root ZTUTHSHEDE

AIZRERR

~]# modprobe --first-time bridge
modprobe: ERROR:

BITUT RS ERERIZERER

~]% modinfo bridge
HZ 4 1kiE % E modprobe (8) man page,
6.3.2. BIEEMLH

QM HTEE,
ZEOSEHRN, e,

could not insert 'bridge':

Module already in kernel

E1E /etc/sysconfig/network-scripts/ B XHOI8L N ifcfg-brn B934, E/H

XM ABNS c BIUENEORREAEL, MU AMED, FARAINFRZLETF

5 DEVICE {54

J TYPE #8%

SE—NMEOZBHENSE, BN bry, HPFERZEOSER N,
SESH Bridge, XMNESREXRGTRERSH, XOKNE,

N EEOREX M2 IP ik, EYEENEEXHVIIRER MAC ik (I0F) .

FEMHERRINAISES DELAY=0, BriEHiEERERE. THRINMERWERARREENLIEN MAC

Huht RIS ER, MNRAF AR ERERBEL,

il 6.1. ifcfg-bro E OB E X HRHI
LUF Wi QR E S R EIERERS IP il

DEVICE=bro
TYPE=Bridge
IPADDR=192.168.1.1
PREFIX=24
BOOTPROTO=none
ONBOOT=yes

DELAY=0

MIARFZRIAB 15 IR,

ExmiiE, FLRA—IEO, MERAEED, FHEERFEED.

$l 6.2. ifcfg-ethX EOASE ST HI

DT REATNEZEOMNKMEORES 4, 7£ /etc/sysconfig/network-scripts/ifcfg-
ethx FEEZNWYEZD, b X 25EABEONNMBRERT, 0T :

105



SR E T

DEVICE=ethX
TYPE=Ethernet
HWADDR=AA:BB:CC:DD:EE:FF
BOOTPROTO=none
ONBOOT=yes

BRIDGE=bro

A NAME 185 BiLIEESLM. MRKIEESLF, N NetworkManager 34 ifcfg-rh £ NZIEHEREX
HAERRER N RBEO WL, EXNREFEERETESR S Bridge bro, 54, NRIE ifcfg-bro X
{70 NAME=bridge-bro, NIZEEMEEXHFZFR N bridge-bro,

£ DEVICE {557, AIERAKRZHZEOLI, ENERREEXERE, F—EF
TYPE=Ethernet, WIRKXKE TYPE, NFEFZEFMAUKRMEE RIFELMHSARANEZEORSE
XHZLlTE)

ESEAKRNE,

DIk

H
[w=]

4\

MREERENPERENE, RETREENYERFEEIRNEN, BFENTIEETREERE
BNBR. BREZRSTRSERERE, RMMMKREIEMRER, TRISBRESRER. BIGERET
B AT,

EEDFRRIMEERNED, EFN root, RAUTRAZITUTHRS :

ifup device

X e N RN NetworkManager @5 EEi21T, F#HMA nmcli con load wUID, #A/51fF nmcli con
up UUID,

7%, ®EH root ZTU TS ERMAEREDO :
~]# systemctl restart network

XN DIHEEMLEERSS, EEhZM4%%RSS, AENFTAEEF ONBOOT=yes B ifcfg A ifup,

NetworkManager BRIAR2RIAE ifcfg XHFED, FHAZEO TREDASKEMERAIANRERE, X
2 H NetworkManager . conf 3X{/H monitor-connection-files EU%E, HBEEEER
NetworkManager .conf (5) manual page.
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6.3.3. M7 4B e RO P 5 i B

TELLZE B NS R S A R LAR M QA RBI RS HERA, RNX2EMMECINEHRIE LN AR, 1R
TREFPEZEONREXH, HSE £ 442 7 QIBIEHEED",

BB IREN N HELSHEILUKRMEOREXH, 0T :

DEVICE=ethX
TYPE=Ethernet

SLAVE=yes

MASTER=bond0
BOOTPROTO=none
HWADDR=AA:BB:CC:DD:EE:FF

&= ANEOET ) ethx, E@FE A UEREMRAN,

PSR O E X /etec/sysconfig/network-scripts/ifcfg-bondo, T :

DEVICE=bond®

ONBOOT=yes

BONDING_OPTS='mode=1 miimon=100"
BRIDGE=brbond0

Pl miEE O E X /etc/sysconfig/network-scripts/ifcfg-brbondo, T :

DEVICE=brbond0
ONBOOT=yes
TYPE=Bridge
IPADDR=192.168.1.1
PREFIX=24

HANTINEERN I E S S5 MASTER=bond0 {55 HEORES 4, XEFEARERAELN
/etc/sysconfig/network-scripts/ifcfg-bonde WEEXH, 14X EE DEVICE=bond0 55, iX
A ifcfg-bondo £i7/liFIEME /etc/sysconfig/network-scripts/ifcfg-brbondo &, 12X
HaE IP ik, FHENZENRIBIEL LD,

BRI RAMEENED, 1HEHN root, XAUTHERZITUTHS :
ifup device

XD T FHRN NetworkManager @& EEi21T, FHMA nmcli con load UWUID, #A/FHHA nmcli con
up UUID,

79, BEHR root iIZfTLA TR ERMAEREO :
~]# systemctl restart network

XN DR EMLEERSS, BEohZM4%%RSS, AEHNFTAEER ONBOOT=yes B ifcfg A ifup,
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NetworkManager B\ EIRE ifcfg XHEDR, HEZEO TREEIALERIBNRERE. X
ZH NetworkManager .conf X## 8 monitor-connection-files &% E, HIHEFEER
NetworkManager .conf (5) manual page.

6.4. {81 GUI fic & MZ&HiiE

A O, NetworkManager &1 FFIAER B MMIIRI4% IP &1 (Lb40 DHCP =& IPve BIIECE)
EVEFE— RO AN “forwarding” IR, EFEAMBEOSIHO, SHIFHRELEESH, RIFHSIP

Sk,

6.4.1. BB TR

R 6.1. RINFHELERE
RBUTSROIEMTEEE.
1. EFERAKEF Network KBTI E, 5% Super i ASESMHE, A control network, ZAEiR

2. EFERETANMS, B RMM%ERE &80,
3. VEFE HrEE R HRE. RSB WETEERE 1 80O,
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Editing Bridge connection 1
Connection name: |
mmm—
General | Bridge | IPv4 Settings  IPvb Settings
Interface name: bridge
Bridged connections:
Add

Aging time: 300 - + |5
« Enable STP (Spanning Tree Protocol)
Priority: 32768 - +
Forward delay: 15 - + |5
Hello time: 2 - + |5
Max age: 20 - + |5

Cancel Save...

K 6.5. BT R 1

Hi2 6.2. S AR
EmEINATEERE, HTIF B% EOHMIKRPEREZERE, RERT W RH,

1. % Super B AGESMER, HiA control network, #AJSi% Enter ##, LB &HIN Network %
BIE,

2. MR AR F R ik S,
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T
3. muli T HRHL

BEEEAR. BhEET IV RATANRE
S NHEERNAYIREER TAAEERE, 855 B %
FEEAH — MR AR R, X NRIRA TR B 805X NEE,

PI%% el A B shFERZ % — MRE L NetworkManager 1EXNMEER AN Boh 5 258, NEEF
XANEIRE, HIEEER £ 2.5.3 1 ‘BoEERMNLE,

AR ESATLGEERXI ML — Z0RATATRAFERANEE, HEREINEERE, FHEFEE
525471 “RYSCH KR LT AEEREXH,

SERAXANEEN B EER VPN — (1R E il NetworkManager 1£ VPN 7E 30 Al B35 2%, NG
XN G AR, 1M TR HEEZ VPN,

Firewall Zone—iaM"F?fLi%¢iﬁi‘%BﬁKi Xig, BXRHXERIBHIFBEEE (Red Hat

6.4.1.1. BeBHHEEIRE
BEO&H
EERV RO AT
R 3 pER
— I HETMERED
ZALA
LAFD R BRI AL, MAC S R7FTE MAC k3% & BUEZE .
JAA STP (B
MAELE, HRFEZEEEUREA sTP,
5%k
WHEILED ; /ISR ERITEIES root HHEMEHR,

Fe K HEIR

HAE% (Forwarding) IRASRTMIIR (Listensing) # T2 (Learning) RSATEAERTIE], B4 :
*IJ\

[R]3EF B[]
FEAEDEIES T (BPDU) AZXEREFESHIFEINRE, B4 .
Max age

{R1F BPDU HEZEE BRI KME, B : 7, XPNEEEN KTF Hello Time + 1, /MF
Forwarding Delay -1,

12 6.3. P RIMMERD
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% 6 = RoEMZ b

2. mili AH0 $REL MR I EEEREREY K,
3. MIZFIRAIEFEOIRAEEMRE, < R, WA SBIAREFSEERENED,

Editing bridgeO slave 1

Connection name: | [sJalslsER IS

General | Ethernet | 802.1x Security DCB  Bridge Fort

Device MAC address: | 52:54:00:FC:12:D9 (ens9) W
Cloned MAC address:

MTU: automatic + | bytes

Cancel Save...

K 6.6. NetworkManager I F S ANy e

4. FEF HERO 1%, RIBEEEE LAR 1 BRERE, T : HEMN STP &K Linux AR
#l, BiZAAERRYFES 0 B 255, Linux BIRFEH 0 B 63, TELLEINE S 32,

111



R T

Editing bridgeO slave 1

Connection name: | bridgeO slave 1

r !

General Ethernet 802 1x Security DCB | Bridge Port |

Eriority: ‘ - +
Path cost: 100 - +

Hairpin mode:

Cancel Save...

I 6.7. NetworkManager M F SEmE T O bR %
5. FEMELEE Hairpin B S EENNERIR S WL L Thee, ZERN MR EW L MmO F
2 (VEPA) &=,
RIEEE :

—AL/{*HME?%D i SUAR BREFIAT 5 2551 T BB EAT, BAIEET KA REL
, HE

RN (W) EEFME—SEREE

SRR ER, Rt RF RHMKRECWEE LERE, NRERESEPEEFERZEREXXH, T
FEEHH1%EE A 1L NetworkManager [ fiX&EE, MNMRIZEEXXHLTF OFF RE, HFEERERN
ON, EEMLEZERIINERRIERIZERE, BXERFWNEHREENER, BEF $25.1 7 “FH
GUI EERIML,

AR AR —SHEE, 15 W% BOikAhizEsE, =l 0RO G 5 E,
REEE :

EENZIEREET IPvA KB, 1HRiT IPv4 ®EB A HHIT 8 2.5.10.4 77 “EE IPv4 IXE”, HE ;
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= BENIZEEHT IPVe KB, 1A IPV6 iXiB WA FHFHIT & 2.5.10.5 17 “ERE IPv6 X E”

REE, RREMSRETIRPERENEREMNEEE,

Settings - | x

< MNetwork Airplane Mode OFF

¥ Ethernet (ens9) g Bridge (bridgeO) -iI

Connected
$ Ethernet (ens3)

E Bridge {bridgeO}l Hardware Address 52:54:00:D3:1C:FF

|P Address 192.168.122.48
Unknown

Default Route 192.168.122.1

Q@7 Network proxy DNS 192.168.122.1

EBridge slaves Ethernet (ens9), Ethernet (ens3)

4o = Options...

A 6.8. BT NetworkManager A2 /- 52

6.5. Hfth B

AR SR AT N R IR 448 X M43 1 BB hn BER

6.5.1. BREXH
= nmcli(1) man page — &k NetworkManager HIap 1T TR,
» nmcli-examples(5) man page — 24t nmcli S5 RA,

» nm-settings(5) man page — itk NetworkManager iR X B RS,
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%5 7 = BCi& 802.1Q VLAN #rid

=
A
=

B2 VLAN, |BEH—M gD (B L£24#0) hOI2—N O, VLAN #O0258IES A VLAN ID FRic,
FEHEHT@ETZED, FHROMBIBESIUERS, AIXASHMEOBCMNARERE VLAN B0, L4EO
BERLLAREND, AR (bridge) . 4F%E (bond) RMHIED (team interface) FBIEE 802.1Q VLAN

icED, BEREIRUTNLALE :

7

7

EFERHEN VLAN fr, XERIZFAERMNEEND, BEED) VLAN ORI, FIEMEZEOHLT up” K
B BAR, FTEERAMBEONHEHRI VLAN £0

TiETEFE fail_over_mac=follow UM EZEOFEE VLAN ME#EO, EH VLAN EHLZET
ERWE MAC it FE S E O MAC itk CER, EXMIERT, IEMFEAAREBIIR MAC it
W R ERE,

I LA ST AL A XA VLAN PRI BRSNS EE B IZRZ . AXRTMHBERESEE X, §
40 : 1E Cisco XML, WIFHmODELE —1 VLAN, HEFEEENFAHDO, MEMZ A VLAN #
WHRCHEIES. S OHAR UL EBARINCHEBIES, FH/EN N A VLAN, BXHBERLEE,
Rt P RE 2K ER, HERUNTERZEE, BEEETMINNETT K.

Bk, HEEO. Wimax EF—L InfiniBand % & BT8EH VLAN /727, Fh2iHAZE VLAN, X
BEER XS ETELBEFMCHIEESE XB VLAN FRL I3 KE) MTU,

A. %HE VLAN EOEE& AL

ZHAEEHAF AR EREMSS, FHUT 5 7.5 T “HH GUI BiE 802.1Q VLAN FTil”,

2. A AHEF SR E nmtui BB& 802.1Q VLAN Frit

AELHEEOR, FAXAREIE nmtui B2E 802.1Q VLAN, iZ{TUTHSENZIE :

~1$ nmtui

W SHIIXAR A RE, SIAEAEAGSHEETREER.

TEE AL IR Tab ELTFATH, 2 Shift+Tab 558, 1R Enter JfiiF— k%, % Space HEHRE
AR T

TEFHHASC AR b RE, 5 BN, LRSI R TUmE,
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‘ Ethernet v | EEER
EEE N

| New Connection

Select the type of connection you wish to create.

Wi-Fi T
Bond I
Bridge

Team 1
!

<Cancel> <Createo=>

] 7.1. NetworkManager 3 A SR mh #9700 VLAN i3 H0

EFE VLAN, LERf RITF GadhdsE TlE. RRITHERTTREE,

| Edit connection |

Profile name [N O8N ]glal= ekt Ns] sl
Device

= Y[_AM
Parent
VLAN id [&

Cloned MAC address

MTU N (default)

= [Pv4 CONFIGURATION <Automatic=
= JPv6 CONFIGURATION <Automatic>

=Show=
<Show=>

[X] Automatically connect
[X] Available to all users

=Cancel= <=0DK=>
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RS
7.2. NetworkManager XA SiE+MESE VLAN EERH

AX VLAN RiEEGFEE, HEE % 7.5.1.1 77 “F2i& VLAN %7,

3. FHBHSTTIE nmcli fidi& 802.1Q VLAN #rid
HIZfTU TS EERSHPHTRAEND :

~]$ nmcli con show

NAME UUID TYPE DEVICE
System ethl 9c92fad9-6ecb-3e6¢c-eb4d-8a47c6f50c04 802-3-ethernet ethl
System eth® 5fb06bd0O-0bbO-7ffb-45f1-d6edd65f3e0@3 802-3-ethernet etho

F B AER P NAME ZERERRTERE ID, MAREOLH, REE(IEMEL., T7E nmcli
connection i AHFERZ ID LUHRAER, EEHEFLFHEFEF'_HEFH DEVICE &%, tt#0 firewalld,

HIZTU T4, A VLAN #0 VLANIO & ID 10 £ AR EO S 4] 802.1Q VLAN #0O :

~]% nmcli con add type vlan ifname VLAN10 dev ethO id 10
Connection 'vlan-VLAN1@' (37750b4a-8ef5-40e6-be9b-4fb21a4b6d17) successfully
added.

S %EN VLAN #EORMH con-name, ZE&FHEBOLMERREMK, HH, LA LUER con-name £
BERM, W :

~]% nmcli con add type vlan con-name VLAN12 dev etho id 12
Connection 'VLAN12' (b796c16a-9f5f-441c-835c-594d40e6533) successfully
added.

A VLAN #0049 Ecithhit

A {FEA nmcli o OB SIS EOMI R EMEO,
B40 : QR ERES IPvA it IR XMHS, T :

~]% nmcli con add type vlan con-name VLAN20 dev ethO id 20 ip4 10.10.10.10/24
\
gwd 10.10.10.254

HIZfTU TS 0EER SRR VLAN #0 :
~]% nmcli con add type vlan con-name VLAN30 dev etho id 30

BHXMEA nmeli HAEBEORA, FEF 5 23.2 17 A nmcli EERIML,
HFEAUTHSREMEM VLAN 20O :

~]%$ nmcli con show
NAME UUID TYPE DEVICE
VLAN12 4129a37d-4feb-4be5-ac17-14a193821755 vlan etho.12
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System ethl 9c92fad9-6ecb-3e6c-eb4d-8a47c6f50c04 802-3-ethernet ethl
System eth® 5fb06bd0O-0bbO-7ffb-45f1-d6edd65f3e03 802-3-ethernet etho
vlan-VLAN1® 1be91581-11c2-461a-b40d-893d42fed4f4 vlan VLAN1@

HERUT S EEHREEENIEE

~]1$ nmcli -p con show VLAN12

connection.id: VLAN12

connection.uuid: 4129a37d-4feb-4be5-acl17-
142193821755

connection.interface-name: --

connection.type: vlan
connection.autoconnect: yes...

802-3-ethernet.port: -
802-3-ethernet.speed: 0

802-3-ethernet.duplex: --
802-3-ethernet.auto-negotiate: yes

802-3-ethernet.mac-address: --
802-3-ethernet.cloned-mac-address: --
802-3-ethernet.mac-address-blacklist:

802-3-ethernet.mtu: auto..
vlan.interface-name: --
vlan.parent: etho
vlan.id: 12
vlan.flags: 0 (NONE)

vlan.ingress-priority-map:
vlan.egress-priority-map:

GENERAL . NAME: VLAN12

GENERAL .UUID: 4129a37d-4feb-4be5-acl17-
142193821755

GENERAL .DEVICES: etho.12

GENERAL .STATE: activating[output truncated]

VLAN 5B EARET], EEE nmcli(1) man pag B9 VLAN #8493, £ man page #, 1% VLAN MIZ&
RIENLEFEEMFER, ELRRAhREREZEOLN etho BT XL E, tLALUERERE UUID 53& MAC
ke TE.

HIBTU TS, FERESUKRMED ethl AR AOLES. &FF VLANL & ID 13 f|# 802.1Q VLAN ##
[RIE

~]$ nmcli con add type vlan con-name VLAN1 dev eth2 id 13 ingress "2:3,3:5"



HZITUTHESEEE0E LR VLAN BXMAES :

~]$ nmcli connection modify vlan-VLAN10 802.mtu 1496

MTU IZBREMSGZHIBEHNRAKRN, HERZNEEHE KSR RKERAES R RBHMLEZE MTU, R
LUK 1500 7 MTU, XE VLAN R REZERN MTU, ENEEERSLAIB K 4 FTLLEN 802.1Q
*/‘]_i:[/ao

B AR}, connection.interface-name #] vlan.interface-name % —3 (ARG BEIXIHDIETR)
Rt EA nmeli WESIERXRNEREN ], 1H5Z21TUTaSEXN VLAN &7 :

~]1$ nmcli con edit vlan-VLAN10

nmcli> set vlan.interface-name superVLAN
nmcli> set connection.interface-name superVLAN
nmcli> save

nmcli> quit

AE A nmeli BFHBHER ioctl 7%, XHEAEN 802.1Q RZMIEAAR. NetworkManager SZ# 1L
T VLAN #7325 :

0x01 - f¥i i BB S L B
0x02 - f#f GVRP Tl
0x04 - {EOS5 H LR OMEHE
VLAN BPRES EREOEOsEZDO (B VLAN MEOSEE) RERS. RFEIEORE N

“down” BIRIRE, MIEFARA XEEH VLAN ZE N down RS, HERBXRPRIFFAEHRE, E ox04 F
B HEEZEER, FIZERD, T TREMESIEOEHS XEM VLAN, BERESEH VLAN RE,

THIZITLUL TS iLE VLAN I35 :

~]%$ nmcli connection modify vlan-VLAN10 vlan.flags 1

7.4. FAMSITECE 802.1Q VLAN #Ricd

1£ Red Hat Enterprise Linux 7 1, BRiIAZ A 8021q &, WAEMKE, TN root ZITUTHRSHEDEHA
ZRERR

~]# modprobe --first-time 8021q
modprobe: ERROR: could not insert '8021q': Module already in kernel

HIETU TR ETRZERER :
~]$ modinfo 8021q

BZmaitliiE & & modprobe (8) man page.
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7.4.1. {§H ifcfg X XE 802.1Q VLAN il

55 7 = ACi& 802.1Q VLAN #rid

1. 7£ /etc/sysconfig/network-scripts/ifcfg-ethx fEE L3O, Hi X B5EAEON

NEME—SH, a0 :

DEVICE=ethX
TYPE=Ethernet
BOOTPROTO=none
ONBOOT=yes

2. 1£ /etc/sysconfig/network-scripts/ BRHECE VLAN 0O, EESXHLN A EHEOML
. FHEMLE VLAN ID S8, 530 : 408 VLAN ID 24 192, EZ3ENOH etho, BLEBREXHRN N

ifcfg-etho.192:

DEVICE=ethX.192
BOOTPROTO=none
ONBOOT=yes
IPADDR=192.168.1.1
PREFIX=24
NETWORK=192.168.1.0
VLAN=yes

MREEER—ED etho PEES = VLAN, &0 VLAN ID 193, iHHRINE N eth.193 B X

#, xXHHEE VLAN BEifls,
3. ERBMIRSLUMERERES, 1EIEN root 21T TS :

~]# systemctl restart network

7.4.2. {8 ip P S ECE 802.1Q VLAN Fric

ZELLRMEND etho FOIE£ N VLANS, ID 7 8 9 802.1Q VLAN 0, EEHN root iZfTLA TS :

~]# ip link add link eth® name eth6.8 type vlan id 8

THZITUL RS EE VLAN :

~]$ ip -d link show etho.8

4: eth0.8@eth®: <BROADCAST, MULTICAST,UP, LOWER_UP> mtu 1500 qdisc noqueue

state UP mode DEFAULT

link/ether 52:54:00:ce:5f:6¢c brd ff:ff.ff:ff:ff.:ff promiscuity 0

vlan protocol 802.1Q id 8 <REORDER_HDR>

X ANREA ex FFk, N ip BFEH VLAN ID BT 0+ i 81E, RER o Frk, NS EART N\t
HEIE. , MREH VLAN ID SE+HHIE(E 22, N—EFEEFLRINEM 0.

HVEN root Z21TLA TS #R VLAN :

~]# ip link delete etho.8
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ROGXHHNERG, KEKRER ip @SEMDIRTTEAUEN VLAN #0O, BFEARENERSE
BIRBRE, EER ifcfg XX, HIHEEEE £ 7.4.1 77 ‘[ ifcfg X% E 802.10 VLAN Fric.

7.5. £ GUI BZi& 802.1Q VLAN Frid

7.5.1. B37 VLAN %8

AT GNOME control-center 25 1% & /1t NetworkManager {#BEIIE#EOM N EIZEOCE VLAN, BEA
I REETELAKR I & R A3 VLAN, 3F : NRF BN BohERE, NHREEN0E VLAN K&,

TF2 7.1. &N VLAN 7
AT ML B0, SEMS/FS, FMAIKRSFESE VLAN LUERI VLAN E#,

1. 1% Super B ASESIHLRTIE, %A control network, Fi% Enter, LLFF&HIN ML BT

7o

2. AL MEESITFRFETIR, £ VLAN, IS HI 445 VLAN ZE8 1 50,
3. £ VLAN FR%& s, MTHIZE LR VLAN EEEFERN E53EO,
4. i A VLAN ID

5. B AVLAN EOZF, XE2E0EM VLAN ZFOL#, HI0 : etho.1 5#& vlian2, GEFEXALUE
EEOLFR+.” #1 VLAN ID, =& “vlan’ + VLAN ID, )

6. RMEFBAKE, RERD FREF L,

7. B VLAN BR LB, BEE £ 7.5.1.1 T “BE VLAN 1%
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Connection name: vlan-VLAN10

e
General | VLAN | IPv4 Settings  [Pv6 Settings

Parent interface: =nsd (652:54:00:38:A6:4C) W
VLAN id: 10 - =+
VLAN interface name: VLAN10

Cloned MAC address:

NMTT: automatic + | bytes

Cancel Save...

K 7.3. Z5in#r VLAN 78

12 7.2. JaINA VLAN E#
RBLUT SRR EINE VLAN £,

1. % Super #iH ASESHBRTIE, %A control network, Fi% Enter. ULFTSHIN W% KET

Z7=~o0

2. EFEGHEDERE, FRd R,

3. EF B IRE.

4. REZEER. BinEETHRTAMKE.
G SHEERBX B SR TATA EERE -

AT — NIEMMSEERA—NMER R, AR RFRE %% & O/ VLAN 28951 H

XA ER

Tﬁﬁﬁﬁﬁﬁﬁﬂﬁ’\lﬂ% — WNRE 1k NetworkManager 155 1% ] AN B 2 E 8 EIZ ML, )
WX EEAE, HEESE £ 253 7 "BIIE BRI,

AFRERF —NREBINGEETBRTRERT, ERFEXNE%RE, FRXNMESTE
root ¥, HIEIESE 5 2.5.4 11 “RYEHRET FEERESE .

REFH (EHW) EEHFHETH—SRE
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SRR VLAN 235, Ead RE rHRAEEE LRE. NRHEREXXHIZXEFELFER, NEESE
JHEE A AL NetworkManager LURERS FAFF A BN, MRIZE B XH4LTF OFF K5, MIEREKEHN ON,
‘E%E ZEREMEREREFEC, AXERFNREIERENIFE, HEE £ 2.5.1 7 HH GUI EEEIKM

—SRENAERE, HE B% B0, H=d 0RO G SHEE,
RE, BERE :

ZIEER IPv4 XE, 1ERiT IPv4 REB 5, PUYT 2 2.5.10.4 77 “ELiE IPv4 IXE,

7.5.1.1. Bdi& VLAN %

NRERIMF VLAN 358 (SHIESE 172 7.1, “RI0HT VLAN EE) |, TSR VLAN /755, & E L%
#0O7% VLAN ID,

%O
A FE RIS AR 2 AR BRI O
VLAN ID
FARFRIC VLAN R 2MIRAS
VLAN ¥¥DO&FR
Z0IH VLAN #OEFR, f40 : ethe.1 & vlan2,
SEPER) MAC itbht

Biki%E— N & MAC tiik, FARIEF] VLAN O, "sI{FERT N AERXD VLAN BEiRa R
SGE MAC ik,

MTU

BIEIRETE VLAN EEELZBESEANEXEHHT (MTU) .

7.6. HAub TR

LU BERIR A R L% A AH BB NS 2o

7.6.1. BEREXH
ip-1ink(8) man page — i ip RFHIM S X S REE RS
nmcli(1) man page — ¥t NetworkManager &5 1T T E,
nmcli-examples(5) man page — =£#t nmcli €35 R41,

nm-settings(5) man page — ¥t NetworkManager i£#E/i%E R S,
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B8 E — MR FwmA

Red Hat Enterprise Linux 7 IRt EM 4O A — B A TR g SR A E. XEHERBEHRREHF
HIM4%EO AT, MEEAMMKoXLEREN,

BE Linux RRIMZEOKRZI0T eth[0123..], BXERBRAR—ESELLFIREN N, FHZSIMEER
BHIRRSSREESRETMNAENAENNEOMS, XEFMERNERIMS ER S (EEMWFEHK (Lan-
on-Motherboard) , = LOM) RH#E (BNHZ) &8s,

1£ Red Hat Enterprise Linux 7 1, udev XIHFAREFAMNRZAR, RMAZRBEH. HIRMULERFRPEE
EB, XM REmA T2 EsET, FHHHE, BERNSNREGELaFRBEREEN (Rl
EEWMENER) , BEREIRERIGIFESE. FTRZWARE, BIESEHE, il eth0 5% wlan0, X
LA S EOEIRAR, 5130 : enp5s0,

8.1. WA AREREN

BIAERT, systemd RERALUTHRE, RAXFNGEARVEORS

BER1: NREHL BIOS EEERAETR, NFEAES T WiREINFIREIRESHE G BIOS & TR
(30 : enol) , BINEFEBEAE 2,

BE2: MREMHH BIOS ERERAAETH, NERAES T PClREIEIRIGEIRMREI SHEMHH
BIOS &% (ftN ens1) , BNEFERAE 3,

BE 3 MEBHEEFYBEMAEEFRTA, NERAESTIZERNEAM (flM0 : enp2se) , BNIEEARA
AR5,

AR A AT ERESED MAC Hiitr&FF (HII0 : enx78e7dleadéda) , B AEFFEAL A

e

AR5 RENAATNNARGRAR, EHMAESRNEER (FIa0: etho) .

XK (A0 Epmd) REIAKEE., MMRZRS 25 biosdevname, N&FERIZAR, 5 : BA
biosdevname EE RN biosdevname=1 {E H 51754 (Dell REGBRA) , T RELRLE

biosdevname, FAREINERIZAR, MRBAFEHRM udev #N, ZHNSEESRZIEFRIR, NSLEFE
FRIX L -,

8.2. THXFEMALTE

wEmEI RN

1.

/usr/lib/udev/rules.d/60-net.rules XHHHNI&LE udev BB TE
llibludevirename_device EEFH /etc/sysconfig/network-scripts/ifcfg-suffix X
%, tNRAZINEE HWADDR B ifcfg XS ENEOM MAC itk L, e ZEOEREN
ifcfg X{4"H DEVICE {554 HEIA T,

/usr/lib/udev/rules.d/71-biosdevname.rules FBYHLI1iE biosdevname 1RiEH p & FEHE
BELiZED, EL—SHhEEEMRIZEO. E%%E biosdevname., HIE boot 5 1THF
biosdevname=0 {F A% SLEH,

/1lib/udev/rules.d/75-net-description.rules FHHNILL udev &id oA RHLEEO XA,
EEREE udev X&BME ID_NET_NAME_ONBOARD. ID_NET_NAME_SLOT.
ID_NET_NAME_PATH, 3 : BYi&&BMRTRELFRE RS,
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4. /usr/lib/udev/rules.d/80-net-name-slot.rules FEHINILLE udev AL iZEQ, L5/
FF80F : ID_NET_NAME_ONBOARD. ID_NET_NAME_SLOT. ID_NET_NAME_PATH, Fig4ta0
TER:EAEESR 1K 2 hEMLZED, BENREENZSH net.ifnames=0, MR—1MSH
REE, MBRIKRNIFLE T —1. MREBRERMSHE, NFrKEMHLIZED,

BILMBASTRAGEIUN 1, 2, 3, AEIEAR4, M HE 8.1 7 B ARZNL N Ak, 582 H7E

8.3. THRAITHAM O & AR
RIBFEORBLUAHNFEFFL -

1. en fCRLLKM,

2. w1l RERITEBEM (WLAN) ,

3. ww RERFTE M (WWAN) ,
LMALITRE

* 8.1. i AIRER

N

o<index> WREIX SRS
s<slot>[f<function>][d<dev_id>] PIEWIERERES
X<MAC> MAC ittt
p<bus>s<slot>[f<function>][d<dev_id>] PCI #hiB &
p<bus>s<slot>[f<function>][u<port>][..][c<config>][i<interface>] USB i A %%

FFEZINEE PClIX & EER L&/ EE [f<function>] 5, HEHEHE function 0 &,
1£ USB & HRHEMEX SRR OSTER, MRZEMET 156 N EF LR, NETESHIZEM,

B BUH USB configuration descriptors == 1 #1 USB interface descriptors == 0 (31RRAF—4 USB EZE=X
EOEE, MERIAMEH configuration == 1 & interface == 0) ,

8.4. 1£ System z F AT Linux REHIMILE % & tp 2N
G2 ID 2 System z SEFIAEY Linux RETMIZE 3 O£ KA TIHRIZ & B, %54 ID aJiR %] s390 #lEF

REHRBNIE R, S 2% ID "RF Linux SEASERIAME &, SF CCW X&EME, ZE% ID 2IxX& o.n 7
L ES, Hbn 2F50EZE ID, #I40 : 0.1.0abl,

IR RBRMgEOREARWT ¢
enccw0.0.1234
KRB SLIP 9 CTC W& &e& AT ¢
slccw0.0.1234
f# M znetconf -c A 1scss -a A EFTAMLGEFERELL ID,

5 8.2. System z #1 Linux R FBIRER
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™

enccwbus-ID NNl
slccwbus-ID A SLIP By CTC ML E

8.5. VLAN EOMBAE

EE, VLAN #EOLZHEIX S | interface-name . VLAN-ID, VLAN-IDSGEE Y 0 F| 4096, &% HPUMIE, #QO
ZMEIT AT 15 NER. BEOLMNKERABAAZKIGLAE, BR—MEBARE, S2mprai AR
J_.%_O

1£ Red Hat Enterprise Linux 7 ARz #PO# VLAN $#OZFR96n &A1) -
VLAN + VLAN ID
#i7 vlan i1t VLAN ID, #5140 : vlan0005
VLAN + VLAN ID, FiEFE
Hi7 vlan fl_E VLAN ID, ARTERIERMFMABIFNANE, 80 : vians
¥ &H + VLAN ID
ORI L VLAN ID, 5140 : eth0.0005
%# 4 + VLAN ID, FIEF
EEOL#INLE VLAN ID, FAHRRIERINSIARHANE, H120 : eth0.05

8.6. {1/ biosdvname RIFMKZ X TR E—H

BT biosdevname udev ZBIFERFSCHELLIhEE, RIEAAERERMLAEZEOLR. PCl EME&ZEORLM. UK

518 A systemd & 155,

£ 8.3. biosdevnhame #p & 155l

ES IB&H FEH

MERMLZED (LOM) eth[0123..] ep[1234..] [@

PCI % #&O eth[0123..] p<slot>p<ethernet port> [Pl

EFIThEE eth[0123..] p<slot>p<ethernet port>_<virtual inter
face> [C]

[a] #r#zEM LFFEA,
[b] For example: p3p4
[c] For example: p3p4_1

8.6.1. R E K

biosdevname 2 E X ERSBIOS MEE, FFil2E SMBIOS HEE., type 9 (REIIERE) 0 type 41 (1R
HIXET BER) TR, MERSM BIOS %H SMBIOS A 2.6 HESRAFIXNEIE, NIAESERAFHS
BHN, REBEBEGHAZFRXNINEE, R NRDEIEM SMBIOS irRAR BIOS MIFER{ER. BX BIOS
MSBIOS MiAE R, KA BB HIHER.
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W& E: biosdevname M B A AIHFERAX N IR, BREX DM, HFEN root BFIZITUL TS ¢

~]# yum install biosdevname

8.6.2. J[5 TS MiXTheE

EBRXIEE, HERESIREPRRER, 7E boot fw1THEM LTI
biosdevname=0

ZERXAEE, HERESIREPRRER, 7E boot fHiTHEMA LTI
biosdevname=1

PRIFRGABIREER, BNEKBIGXMNET, RANRARXER systemd s HR, MAEFHERS A,

YNSRIEE biosdevname RE LT, ML EMBAEIZREHNFBRABRIENHEEISIERTER,

7. BB OKE

REZRFGBENXHHRTEMLEOLT, REERSHERFHMLEGINFEEBIXLE M, NRERH
e & Hl, NHAEEEBE L iptables #], BIAZE irqbalance REMALIERE X HHEFHMLLED
2, EN, NREFEBXNEBLERBUNINE kickstart X (%X @S ksdevice HRKERM)
FERFIXLE kickstart 455013 A 2% & B9 MAC ik 5% 45 1% & 8O3 & R,

BEOAMBKERGIBAKILAE, BR—MERARE, SNRENARF,

8.8. 1 LR ¥ A MR
AT AR A
ARIBBIL 1A U3

1£ ifcfg SX{4 A& HWADDR 355 %E MAC ik, XFEgEATH udev iR%], =M DEVICE 15512
HMFRFEPIRENZ A, RIBEG, ZBMNERS ifcfg MRAMWEX. a0 : ifcfg-etho,

BT FF X biosdevname
A B biosdevname 1248 FF (40X biosdevname AIFEE) .
BT XM systemd-udev &R AR

A {F A systemd-udev REHNEFF (WIR systemd-udev AIHEE) .

8.9. FA—RMB i Fnd

HEFEUAT AR —RRA—BMS SRS

SESTRRHEEEE | SRR b ga aidowy HIMINA A 20 FAFAE= 2% DN ESEIREB AR AIFEIshkhi 2 F 7k
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/dev/null £ — N SHEESSK FRR. H1EHN root BAETUTHS :
~]# 1In -s /dev/null /etc/udev/rules.d/80-net-name-slot.rules

NEBECHFIMR AR, B : SHEOHL N “internet0”, “dmz0” = “lan0”, ZEAIEHE 2K udev #
X, FNBRLE XA XE NAME Blit, MEEFERBRIAKRESXGaIFER %X, F : SERE N

/etc/udev/rules.d/70-my-net-names.rules,

BRI, FHEFEAEMNGRARE. HIN : MIREREDOKN MAC it &FrE#EO. 7 root
SHFIAKREE M, 10F -

~]1# cp /usr/lib/udev/rules.d/80-net-name-slot.rules /etc/udev/rules.d/80-
net-name-slot.rules

1 /etc/udev/rules.d/ BRAgRENY, HIREFTEER.
£ GRUB 2 ZHE A B TTHRMUTIES
net.ifnames=0
EHFTE GRUB 2 Wk HKHE, £ root AAMIALL TGS
~]# grubby --update-kernel=ALL --args=net.ifnames=0

BXEMH GRUB 2 Mi¥EEEE (Red Hat Enterprise Linux 7 R S /715/) o

udev FTREMFE ML IRIIR, EIEH root ZITA T4 -

~]# udevadm info /sys/class/net/ifname | grep ID_NET_NAME
Hrh ifname RRAL TG HIIHMEAZ— :

~]1$ 1s /sys/class/net/

udev ARHE 5 8.2 TV “ TR B A 2 AN T gEm &Mz —, FHEENT -
/usr/1lib/udev/rules.d/60-net.rules - 3H initscripts,
/usr/lib/udev/rules.d/71-biosdevname.rules - 3£ 8 biosdevname,

/usr/lib/udev/rules.d/80-net-name-slot.rules - B8 systemd

MULEFNI ST 45 RPAUEY, WRER iniscripts 2 biosdevname 5B EOME, BEEM%T udev R
tatn . BUIREAMEH iniscripts tpf, BENZA T biosdevname, BLEFTRIZEOLW, MEEN
/usr/ #f] 80-net-name-slot.rules EFHIE| /etc/, FHENFRE LM, Ha1EN, RIEEAXINE TR
HAEHEFEAN AR,

Bl 8.1. BEREOMARARZEHERNEMH (eth[0,1,2...]) , ENTEI{#EA udev Em&HLEH,
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BAEARKSEZRNAKTEER udev IRFEFEFHEMTRER, FLLTEMBEN udev IRENEZHHER
BEAE, LN —XE ID, BEEREN, BERER ifcfg SUEFRIIFE AR, =i 80-net-name-
slot.rules BLF AR udev 5 RIX A,

#l 8.2. 1£ Ivarllogimessages = systemd B&EH A UER A EMISETF G EF R,

fEM ifcfg NBEHB AR, BEREFOUE initrd BIEMNRSBERBEIXNA, &4, E55WEAMD
AF initrd FESEIZEOZH ({#F biosdevname = udev) , HUJHFIES rootfs [, 2F R
B4, FH udev £FT4£M /usr/1lib/udev/rename_device &I REFIEOLN, E NFEH
B2 60-net.rules, AIRBRLLEER,

B 8.3. fEMIH ethX B#M ifcfg XM ERAMEHERATT
FARWERARBAZRBHREFNEOLT. ERSATHERENZEORN, HEA "eth” AR HthE]

25
8.11. HAthFF N
LU BHRIR A X P 4% A AH OB AN1E B
8.11.1. BR%E Y
udev(7) man page — ¥t Linux sh 5K & BIESFHF2 udevd,

systemd(1) man page — ¥l systemd RAFARS E R

biosdevname (1) man page — iR IKEX BIOS 43 1% & A MR,

8.11.2. 14 3T#Y

SE /AT IBM z & RMH489 AT FEIR LS5 5 B E R
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R4 1. InfiniBand 1 RDMA EX

XERS L T W{Ai% B RDMA. IfiniBand &3@iT InfiniBand FI%%E#H] 1P,
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9.1. T f& InfiniBand 1 RDMA A

InfiniBand 2EH ML RAEANERE, — 2 InfiniBand M4AKMWBEERNY, B—PE2EE%%5E AP, &
77 InfiniBand Verbs API, InfiniBand Verbs API 2 —# z 2B #A7717/5 (RDMA) FABISLHE,

RDMA @ill5—% IP BilAR, RAZMIIKFGLIETIRPMAKTIL, FRARE D —I&AIE R @A
F:HI CPU JHFE, 1ZHEIR IP BUBZHIH, Hl2s A FHIN AR X KAV B HHNBRRF Y ZXR R
&, e —E, i B NARDIIESEIRER, MEKESNRL, BEZBRERTNRERY, &
EMEEN R Y, FRNAREF Y AR HITIRE syscall, REUNFIIIHZBIEMRAZBIE EHER
FERASHENARR Y RENEEFEDR, INIREREASHNARERBVIERSTNEREFLLENEDLE
TR (—RZ2ENEERER DMA FZBERIIRARRHIAELES, 5 RERRGZEIEHB TN
RREFNREFELZES) , BNBERETENLIHTRE ETXHR, UEERRETXHNAREF Y LT
M T, X R ST MBI FRE RN SRR EHIRST CPU M,

RDMA T A it H 2R ENERCSs T R Z AN R BHIES, BNUBARFNIZBRZEIES, URIZEE
PN LN FARRFEREZEABANES. XERARANZRLZZBIESFHTLIE, REBEEREAAMN
RARRFRT, MENZHECEEREINARFNEED, RETME—THFI. XERATLUBRKED EE
MZE TR %, BRZE IP BRI ARF KNI ERRFIERT AP T/ELIILINEE, Rt IiREE
H28 API, Bl InfiniBand Verbs API, BN ZI{ERN FTER o] E# (A RDMA RN EBEEIXD AP,

Red Hat Enterprise Linux 7 supports both the InfiniBand hardware and the InfiniBand Verbs API. In addition,
there are two additional supported technologies that allow the InfiniBand Verbs API to be utilized on non-
InfiniBand hardware. They are iWARP (Internet Wide Area RDMA Protocol) and RoCE/IBoE (RDMA over
Converged Ethernet, which was later renamed to InfiniBand over Ethernet). Both of these technologies have
a normal IP network link layer as their underlying technology, and so the majority of their configuration is
networking features are properly configured, their RDMA features are all automatic and will show up as long
as the proper drivers for the hardware are installed. The kernel drivers are always included with each kernel
Red Hat provides, however the user-space drivers must be installed manually if the InfiniBand package group
was not selected at machine install time.

XEZRENAFZNRES -
iWARP
Chelsio hardware — libcxgb3 =% libcxgh4, E&FZEEFEHIRA,
RoCEI/IBoE

Mellanox hardware — libmix4 ¥ libmix5, EAEEEHRAE, B4, BEKBF%E
/etc/rdma/mlx4.conf =#& /etc/rdma/mlx5.conf, LUEN RoCE/IBoE {# % E IE M HIih
O2KAY, ERA ' Y%E /etc/modprobe.d/mlx4.conf 5% /etc/modprobe.d/mlx5.conf
X4, UEEUXMGENEHRSEBEIES LMY (E—EZHmPFRZ N “no-drop”) , LA
Pl EEENZ MR,

With these driver packages installed (in addition to the normal RDMA packages typically installed for any
InfiniBand installation), a user should be able to utilize most of the normal RDMA applications to test and see
RDMA protocol communication taking place on their adapters. However, not all of the programs included in
Red Hat Enterprise Linux 7 will properly support iWARP or RoCE/IBoE devices. This is because the
connection establishment protocol on iWARP in particular is different than it is on real InfiniBand link-layer
connections. If the program in question uses the librdmacm connection management library, it will handle
the differences between iIWARP and InfiniBand silently and the program should work. If the application tries tc
do its own connection management, then it must specifically support iIWARP or else it will not work.
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9.2. 5 InfiniBand % RDMA XM 4a

®5 RDMA N ARFSETHRIEEFHNNAEFERATRE, ME—MK IP BEMA, KZLEHIE IP ML%H
EAMNBRFETHEREE RDMA M4 H{#EH, Red Hat Enterprise Linux 7 -5 RDMA MZSEEE, i & i
. BAEEFA APl RIEESITIRERETFRANTH .

BEEAXENL, FEREILUHEN—HOHER (XNIRATLE, EHEHES RDMA BEXNEEE
BHa) .

MR HS
rdma — 115 RDMA ERRZAE1E,
1libibverbs — &4 InfiniBand Verbs API,
opensm — FHEESE (RFBAE—EBNHFFELE, BRETXEREFHNEESZNEHELE)

user space driver for installed hardware — UL NS~z — : infinipath-
psm. libcxgb3. libcxgb4. libehca. libipathverbs. libmthca. libmix4. libmix5. libnes X libocrdma,
S : libehca R AT IBM Power Systems fR%5 25,

HENTHED -

librdmacm. librdmacm-utils 1 ibacm — ®JLLIRH] InfiniBand. iWARP #1 RoCE |8 F EBE R
BIEE, WA IEMRITHFE X ERRIAERE, 2THINZREIREN — & B2 E, He%E
BEBRETIHE, UEERBER P E LM HFTENEN,

libibverbs-utils — BT Verbs MR T HRENIES, FHRIMERIZEHBET,

infiniband-diags =% ibutils — 7y InfiniBand 5 EBRHAREEANHKIE, XLETER N
IWARP =% RoCE 12t ARIhEE, E N ARZEHTEDIIE InfiniBank #5382 T1E, {BFETE Verbs API ZfE
ﬁo

perftest H gperf — BT &F RDMA BIH LB MERENH N B2,

B H4a

XERGBATFERIER, MBEERRXEN G, FEF BELHITE. BXIHEEIENE
B, BEE%E Red Hat RURZERRARARE, A0V [H] B0 K BN E,

dapl. dapl-devel R dapl-utils — & RDMA 1R ETF Verbs APl 89 API, XEHEGHEHEESE
LTI A R T A A,

openmpi. mvapich2 R mvapich2-psm— =I{§f8 RDMA \BIfl8J MPI 1%, B AXLEMR9 A - 28 (6] 5
ARFTA—ESFEL £ RDMA &Eifl,

9.3. EdiE £ RDMA FXR4:

9.3.1. RDMA a3

The rdma package is not part of the default install package set. If the InfiniBand package group was not
selected during install, the rdma package (as well as a number of others as listed in the previous section)
can be installed after the initial installation is complete. If it was not installed at machine installation time and
instead was installed manually later, then it is necessary to rebuild the initramfs images using dracut in
order for it to function fully as intended. Issue the following commands as root:
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EXPIfEFa

~]# yum install rdma
dracut -f

Startup of the rdma service is automatic. When RDMA capable hardware, whether InfiniBand or iWARP or
RoCE/IBOE is detected, udev instructs systemd to start the rdma service. Users need not enable the rdma
service, but they can if they want to force it on all the time. To do that, issue the following command:

~]# systemctl enable rdma

9.3.2. rdma.conf file 3X#idiE

The rdma service reads /etc/rdma/rdma.conf to find out which kernel-level and user-level RDMA

protocols the administrator wants to be loaded by default. Users should edit this file to turn various drivers on
or off.

AERNZEANENRSER N :
IPOIB — X2 IP RMEEZ, LUE IP N AR InfiniBand M4 Hi51T,

SRP — This is the SCSI Request Protocol. It allows a machine to mount a remote drive or drive array that
is exported via the SRP protocol on the machine as though it were a local hard disk.

SRPT — This is the target mode, or server mode, of the SRP protocol. This loads the kernel support
necessary for exporting a drive or drive array for other machines to mount as though it were local on their
machine. Further configuration of the target mode support is required before any devices will actually be
exported. See the documentation in the targetd and targetcli packages for further information.

ISER — X MERAT Linux AEM iSCSI ZMKEZIENERF, @i InfiniBand FM%% 7y iISCSI a4t
&5l

RDS — This is the Reliable Datagram Service in the Linux kernel. It is not enabled in Red Hat
Enterprise Linux 7 kernels and so cannot be loaded.

9.3.3. 70-persistent-ipoib.rules Fii%

rdma 83124t /etc/udev.d/rules.d/70-persistent -ipoib.rules 3, X4 udev IS4
FASRIETH IPoIB % & HIBIAZHE (Lbin ibe #1 ib1) , LUMEIRMEAERRMENET. B I ST L
EmEMMaREX M, B, HHAEEMA RN GUID il

~]1$ ip link show ibo
8: ib®: >BROADCAST,MULTICAST,UP, LOWER_UP< mtu 65520 qdisc pfifo_fast state
UP mode DEFAULT glen 256

link/infiniband
80:00:02:00:fe:80:00:00:00:00:00:00:f4:52:14:03:00:7b:cb:al1 brd
EO:ff:ff:ff:ff:12:40:1b:ff:ff:00:00:00:00:00:00:ff:ff:ff:ff

link/infiniband 2 #EENRE IPoIB # O 20 F M4, EFMERAFTEZULERRKININGE
8 firtthit, A AIRAGEEMIINEMRGEAR. HII0 : R mlx4 LEEED ibe FRLHH, NAEER
device_fabric S8 B MNFHE AL mix4_ibe, M—FEERIZEAIERM, 0 ibe & ibl, RX
L2 EAKB S DRNAIIAR, FT—FRTEZANXERRNEE. FHEREEHBNZAN 4
h, FREEHGERENOE 8 fIF T EH ATTR{address} SKEHH 8 INFT1, FH71E NAME FEEHIA
2,

9.3.4. N &R memlock PRl
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RDMA @ N EEMEEZITENIIYMENE (MBUARIFZAKRETTENE 2T BRNEE R Z
NEZHBEBETEXHE) . HERGFE—REIEBRFNIZIE. Eil root UABAE 217K RDMA 2%,
FERKIE root B ERGH AU ENANE, HEARE /etc/security/limits.d/ BERARMELUTA
B -

~]% more /etc/security/limits.d/rdma.conf
# configuration for rdma tuning

* soft memlock unlimited
* hard memlock unlimited
# rdma tuning end

9.3.5. JLAKMIEEECE Mellanox &

Mellanox FBYELEFEHBERT7E InfiniBand X Hi21T, HAIEUKRMEXHIZ1T, XERFEHERIAZ
InfiniBand, FAF AIHX LM Fi%E N UKRMER, BRIRZFE ConnectX = R&EEH (A mix4 K5HiE
F) fidEER, BEXELER, AFNIRE /etc/rdma/mlx4. conf S By ER N H 44 EBIREH B IEHBHY
PClI % #& ID, ABEFERZILAE ID RERFEAMIHORBEFZXGRER—ITHRE, AENEFHWER
initramfs, LUEMREMEFNIHEOXEEFE initramfs,

mORBTERER, MR—IHWNROEIZEN Ethernet, BB REHBEFEEXFENE

2 :mlx4_core 0000:05:00.0: Requested port type for port 1 is not supported on
this HCA, XRIEE, TREIMRME, TR ERDOREMIAT 7] 8E K8 1% K Sh T2 Bl R 52 M A EB M
A2 BIFrERE, mBEMZBAR BIERUHEO 2 Bl t#sEmsRE], ZEEm0 1 E AN TRERBIEK
MR, ZHARTIERERIZGSKRY, EFEDNHBTEBNE, BEERINZmOVR—BEEZER
o

9.4. bEFMEESR

9.4.1. I LEM

Most InfiniBand switches come with an embedded subnet manager. However, if a more up to date subnet
manager is required than the one in the switch firmware, or if more complete control than the switch manager
allows is required, Red Hat Enterprise Linux 7 includes the opensm subnet manager. All InfiniBand networks
must have a subnet manager running for the network to function. This is true even when doing a simple
network of two machines with no switch and the cards are plugged in back to back, a subnet manager is
required for the link on the cards to come up. It is possible to have more than one, in which case one will act
as master, and any other subnet managers will act as slaves that will take over should the master subnet
manager fail.

9.4.2. Bdi& opensm EECEX

The opensm program keeps its master configuration file in /etc/rdma/opensm.conf. Users may edit this
file at any time and edits will be kept on upgrade. There is extensive documentation of the options in the file
itself. However, for the two most common edits needed, setting the GUID to bind to and the PRIORITY to run
with, it is highly recommended that the opensm. conf file is not edited but instead edit
/etc/sysconfig/opensnm. If there are no edits to the base /etc/rdma/opensm. conf file, it will get
upgraded whenever the opensm package is upgraded. As new options are added to this file regularly, this
makes it easier to keep the current configuration up to date. If the opensm. conf file has been changed, then
on upgrade, it might be necessary to merge new options into the edited file.

9.4.3. Bdi& opensm 3 B/ETI
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/etc/sysconfig/opensm {4 FRRYETIES] FMEBARLAE1 AR, UREIHNFRERIREI A
2, 5l : EXHA InfiniBand £/, KFNEEMNHEOSMIINYERNLEIEE, MERHEEESNHAOFEE—
METHFHEESREIAR, opensm FTHEESRRARAESTENAERFEHAN—NTH, BWITHEINEEERE
HFREI—R, #HN, ARE—ILLL opensm ARS52R, NEFEENEARSSRIEXEMENFE, LUREM
LEMERS 2R, WLRERSS.

/etc/sysconfig/opensm X4 2 HE X EFMERIR I EINFFHIRH FMERRAE GUID BIfFE 2T
B, /etc/sysconfig/opensm XHA G BIFHETMIFER A, B RBEERBOZXGHIRBHEIBAEZRE
ENAI /5 B opensm BUMIBE L F% K % 45 M) 3R VETHEE,

9.4.4. 1 P_Key & X

HKiINE LT, opensm.conf £33 /etc/rdma/partitions.conf LUKEREEH AP QIBEMHND X
K, FMBGEHMINEE ox7fff M, BRMERENKRAE ENEBLIE FBANEM, AIEIZEEN H1T0
BHEMSX, BRMBENRRENR—ESILM NS XBIKH, XHEMALLLEERTE InfiniBand 4519 A4l
ERLILLAR VLAN B9FRM, INRFEALERE (tbi0 40Gbps) EXEANDKX, MEZMERE—EENE
7EIRE 40Gbps, MARE ENEFEARINETEMAZAR, RNEREHEREER, FLEIEFSX&EE
RENFABBIRIMAZS XENHHNRIEERE TN, MRELENTFREZRIRRE, NIEFERAKSR
EAEFR 2 X,

UTFARXXHERBREIN ox7fff 92X GEERK 10 Gbps) LAKZEEH 40 Gbps B9 X 0x0002 :

~]$ more /etc/rdma/partitions.conf

# For reference:

# IPv4 IANA reserved multicast addresses:

# http://www.iana.org/assignments/multicast-addresses/multicast-
addresses. txt

# IPv6 IANA reserved multicast addresses:

# http://www.iana.org/assignments/ipv6-multicast-addresses/ipv6-multicast-
addresses.xml

#

# mtu =

# 1 = 256

# 2 = 512

# 3 = 1024

# 4 = 2048

# 5 = 4096

#

# rate =

# 2 = 2.5 GBit/s
# 3 = 10 GBit/s
# 4 = 30 GBit/s
# 5 = 5 GBit/s
# 6 = 20 GBit/s
# 7 = 40 GBit/s
# 8 = 60 GBit/s
# 9 = 80 GBit/s
# 10 = 120 GBit/s

Default=0x7fff, rate=3, mtu=4, scope=2, defmember=full:
ALL, ALL_SWITCHES=full;
Default=0x7fff, ipoib, rate=3, mtu=4, scope=2:

mgid=ff12:401b: :ffff.ffff # IPv4 Broadcast address
mgid=ff12:401b::1 # IPv4 All Hosts group
mgid=ff12:401b::2 # IPv4 All Routers group
mgid=ff12:401b: :16 # IPv4 IGMP group
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mgid=ff12:401b: :fb
mgid=ff12:401b: :fc
Resolution group
mgid=ff12:401b::101
mgid=ff12:401b: :202
mgid=ff12:601b::1
mgid=ff12:601b::2
mgid=ff12:601b: :16
mgid=ff12:601b: :fb
mgid=ff12:601b::101
mgid=ff12:601b: :202
mgid=ff12:601b::1:3
Resolution group
ALL=full, ALL_SWITCHES=full;

F+

IPv4 mDNS group
IPv4 Multicast Link Local Name

F+

IPv4 NTP group

IPv4 Sun RPC

IPv6 All Hosts group

IPv6 All Routers group

IPv6 MLDv2-capable Routers group
IPv6 mDNS group

IPv6 NTP group

IPv6 Sun RPC group

IPv6 Multicast Link Local Name

H o HF H HHH HH

ib0_2=0x0002, rate=7, mtu=4, scope=2, defmember=full:
ALL, ALL_SWITCHES=full;

ib0_2=0x0002, ipoib, rate=7, mtu=4, scope=2:
mgid=ff12:401b: :ffff.ffff # IPv4 Broadcast address
mgid=ff12:401b::1 IPv4 All Hosts group
mgid=ff12:401b::2 IPv4 All Routers group
mgid=ff12:401b: :16 IPv4 IGMP group
mgid=ff12:401b: :fb IPv4 mDNS group
mgid=ff12:401b: :fc IPv4 Multicast Link Local Name

Resolution group
mgid=ff12:401b::101
mgid=ff12:401b: :202
mgid=ff12:601b::1
mgid=ff12:601b::2
mgid=ff12:601b: :16
mgid=ff12:601b: :fb
mgid=ff12:601b::101
mgid=ff12:601b: :202
mgid=ff12:601b::1:3

Resolution group
ALL=full, ALL_SWITCHES=full;

H o HF OH H*

IPv4 NTP group

IPv4 Sun RPC

IPv6 All Hosts group

IPv6 All Routers group

IPv6 MLDv2-capable Routers group
IPv6 mDNS group

IPv6 NTP group

IPv6 Sun RPC group

IPv6 Multicast Link Local Name

H o HF H O H H HH

9.4.5. J5f opensm
opensm [RFLEINBINFED), AAREBITENZRS. HFEH root iIZTUTH4% :

~]# systemctl enable opensm

9.5. i B HA InfiniBand RDMA 12{E

INTTRSEATF InfiniBand %%, E7 iIWARP #1 RoCE/IBoE &2 F 1P Wik %, BANERE
IPoIB BiZ%E IP thiltfg, IREBHIT RDMA MR E— T BRI 4T,

J5F rdma fRS5#0 opensm fRSS (BEE) , FNEFBEHELEEYMA - REERE, MALUHETRFZEE
rdma 24E, libibverbs-utils ¥4 2 B0 E HENRIEF T EBIEHAE RDMA RS IEE, ibv_devices 2%
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~1%$ ibv_devices

device node GUID
mlx4_0 0002c903003178f0
mlx4 1 f4521403007bcba®

~1%$ ibv_aévinfo -d mlx4_1
hca_id: mlx4_1

transport: InfiniBand (0)
fw_ver: 2.30.8000
node_guid: £452:1403:007b:cbha0
sys_image_guid: £452:1403:007b:cbha3
vendor_id: Ox02c9
vendor_part_id: 4099
hw_ver: Ox0
board_id: MT_1090120019
phys_port_cnt: 2
port: 1
state: PORT_ACTIVE (4)
max_mtu: 4096 (5)
active_mtu: 2048 (4)
sm_lid: 2
port_lid: 2
port_lmc: 0x01
link_layer: InfiniBand
port: 2
state: PORT_ACTIVE (4)
max_mtu: 4096 (5)
active_mtu: 4096 (5)
sm_lid: 0
port_lid: 0
port_lmc: 0x00
link_layer: Ethernet

~]1$ ibstat mlx4_1
CA 'mlx4_1'
CA type: MT4099
Number of ports: 2
Firmware version: 2.30.8000
Hardware version: 0
Node GUID: 0xf4521403007bcha0
System image GUID: 0xf4521403007bcba3

Port 1:
State: Active
Physical state: LinkUp
Rate: 56
Base lid: 2
LMC: 1
SM 1id: 2
Capability mask: 0x0251486a
Port GUID: 0xf4521403007bcbal
Link layer: InfiniBand

Port 2:

State: Active
Physical state: LinkUp



& 9 = K& InfiniBand 1 RDMA %%

Rate: 40

Base lid: 0

LMC: ©

SM 1lid: O

Capability mask: 0x04010000
Port GUID: oxf65214fffe7bcba2
Link layer: Ethernet

ibv_devinfo #l ibstat ®$HEERMEARE (LbiNiwmO MTU SR 27 ibv_devinfo MA 2 ibstat
R ER, MO PUID S22 ibstat MAE ibv_devinfo Wit ER, BN AHLEEMHGLARTE
@, F40 : ibstat HHPEM A#LH/F (LID) 5 ibv_devinfo %8 port_lid 2tERME

/CNo

B {5 A A SR ping #2/F, LA infiniband-diags ¥4 8 # H] ibping i RDMA iZ#M4, ibping 2EXEAE -
/RS BRER . WIEEIE—ENERF/E5) ibping BR%52, REBS—&NEFT ibping (EhE Iz

17, FHite5 ibping IRF53HFEE. RAENT2ENHEM RDMA Thee, ELtFERTF RDMA 8yttt
%, MAZMEA IP Hhitis ERSS %S,

ERS 2N, A HEA ibv_devinfo #1 ibstat & port_lid (SEMM lid) LA RAAEN iR
OMiRO GUID (Rix2 Lid#EOrmO 1, N port_lid/E#l LID 2 2, MimA GUID 2
0xf4521403007bcbal) . AEFERAAFETEE) ibping AZEEN XM -EMmA, ANEEEE
ibping LIRS EERIZ1T. F -2 =FE - -help :LUIEIATEE ibping BIFTAE AT LT, (BIEXANEHIRE
/A -S & --Server 1%, BENEHEIEAMEMHEORATFEA -C HE --Callk -P H&E --Port i%
Wi, 3F : XNEPIFIHOFRRIETHOS, BEREFAZHONENIERYEROS, ElEFER RDMA
SEFHRDEREM, NS mOMEMNSE RO, NEELL ibping ZZEMEMNRD 2, FERE—HOMERNT
FEXANET, g -

~]%$ ibping -S -C mlx4_1 -P 1

Rt EE P imilas 3217 ibping. 1% ibping 1240 E iR O #9I% O GUID 5 ibping F2F 40 E R
&ERmOMN ZMpriAF (LID) . BH, AEEICRE N mIESHS5IRSS 23 N A RS R £ im O 2 ER &8 E
BM-EMHO, Hla0 : INRRS B[P E—MW-EMNE s OIS HNMLS 25 RDMA 451, BBLoRBEBEERS
HPEE—MEEERE T EMMMENIRO, SXREBRE, 1EENEFIRZ1T ibping 12, FHRERS S
P EIMIHEO LID 33& GUID /E it E#EEIfR S5 85, 5140 -

~]%$ ibping -c 10000 -f -C mlx4_0 -P 1 -L 2

--- rdma-host.example.com.(none) (Lid 2) ibping statistics ---

10000 packets transmitted, 10000 received, 0% packet loss, time 816 ms
rtt min/avg/max = 0.032/0.081/0.446 ms

~1$ ibping -c 10000 -f -C mlx4_0 -P 1 -G 0xf4521403007bcbhal \

--- rdma-host.example.com.(none) (Lid 2) ibping statistics ---

10000 packets transmitted, 10000 received, 0% packet loss, time 769 ms
rtt min/avg/max = 0.027/0.076/0.278 ms

XANEERKITUERER ROMA BINESER P ERNARFHIEE T,

ARRSBIUTHEER ¢

a

~1%$ ibv_devinfo

libibverbs: Warning: no userspace device-specific driver found for
/sys/class/infiniband_verbs/uverbs0

No IB devices found
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e NTRIIHBA R E (REEEGER) . IMERRDLE, ATEEERNAF HRERRRFR

libibverbs Z3& 7451294 M KLY, BI40 : 4058 libibverbs %R x86_64, BT libmix4 A2
i686 £, NISBRHEER.

BEHENARFENER ISR LID T RSB S5 E iR B0@EIN, EIREN AR
PR EEZRNXIFEIH RDMA @A E IPoIB, ibping NARRFEEAB TS, BRI LUIERH
B LID fE AT A, RNBEESRHER IPoIB F-ik i el 88 H I Al A & 4 B it 75 5%, ERibikF
IT8EW MBEIRIT B A R E ] B RDMA Bl & T 17

9.6. ECi& IPoIB

9.6.1. Tf# IPoIB fifs

TZ M 1P MSEINZE, XM LULIAEN AR FITHIENRBITE InfiniBand M Hi21T, ERLNER
PRI REAE LR AR RDMA @il BN BRRFEE, FIEAZH InfiniBand MZHE—LENBRFES
WERE SRS, X H—ENARERN, MRFAFBRERNER RDMA &R, NIHEERLZER
LR B, IPoIB AL ABLERIB LT ENN BRFAEMSEFURRERRIZT.

A% iIWARP #1 RoCE/IBoE M445CfR ER7EH IP $8ZZ2TTZMH RDMA Z8) IP M4%, Mi1REHE IPolB,
R, REEIEHTE IWARP 5% RoCE/IBOE % & H 6| B E{T IPoIB %%,

9.6.2. Tf# IPoIB @il A

A IPolB W& BLE N ABIEIRSNEERRIZ1T. TRZAET IPolB EZIRE@E 7 —imil 25 T FFEIEAS!
FRE, ABERREARSITFRTE, WAEEBIIR ; MEEERA RS A5 BE 5T,

FRBURRERAT, AT, ARSI AR AT InfiniBand 542 MTU MWEEEEET, IPolB E&TE
BEHN IP FURETNERIN— 4 FT78 IPoIB #53k, EIt, 1PolB MTU &7tk InfiniBand 583%/Z/\ 4 =
T, EATE InfiniBand $53/Z MTU — &5 2048 =77, NIBUEIRER Y IPoIB & & NI@E N 2044 =77,

FEREEERN, TEBEEMI TN ER AT InfiniBand 5532 MTU BIE 2385, RN EMiEEEA
FHERRCEHIES R RFNHAS, XHEEREEEANTR@T InfiniBand EE 254 &R IPoIB 52
BXNEFH, BIPHIESRE 16 METFER, RLLRKETHREEN 65535, RARIFH MTU LRI
N, ANBENTDABERR TCP/IP FRktBEAXNK/NES, Fit, ZEEEXHRE IPolB MTU KN
65520, IXFERMRIENFIE T EM TCP irkLiR B WHIZE[H],

HFEELTEEAERSME, ERSERESZHNARARE, BEAXRSHRAEENRHEMIERAREN
7, R EERARRERNAIER,
EMRFRARENEEER, BRI TUERBIEREXZESHERE (InfiniBand 3T R 4516 TIEE R
HERACEZERE) , BUTUESKREESEEANEINBIILERERERER, EEANRIREMR At
MNBEZITRESBBENRERF, BERERFEUEOGNEAR MTU L XS BEE, NF2MZEORE N
ERRF, FEERRSBRFRE HVRELZBRES RN/ REERER A TFHEESEE RN EM T A,

9.6.3. T fi# IPoIB @itk
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IPoIB iX&H 20 F T hit, SFBER ifconfig TEILENEE 20 =717, R ANBAEZKFEHK
IPoIB & B IEFRE4E L, jproute TS FRH) ip 2 AT IEE THE,

IPoIB FEM Lt FIRTIY DT 1 iR RTINS, HETFRMNADNF T2 FMAEIZL. BRI IPoIB &, &f&
FAZIAFMAETZ 0xfe:80:00:00:00:00:00:00, ZiXFEEISFNEES 2 AN RATEASFEAXN
EIAFMAEIZ (0xfe80000000000000) , EIELRE, EREFMXEFMAIAFEES FHMEESR VHEEN
AR, RE/\MIF T2 IPoIB X&FTER IPoIB im AR GUID #itit, RAFIENZET REEHNN\MFETR

MFTUE I FMARAISE, BE IPolB #OM, ZEEXHH HWADDR FEAIGEFMA 20 fiiF T, HR
FR&RE 8 MMHNHAENEEXHIEENES, BNREFXFEESEHH TYPESInfiniBand £BHESR
%, H ifup-ib RE2RARLFREE) IPolB #OMBIA, NIRARLHEHEER, WEAIZRGTEREZEETR
EBFEH, 7E IPoIB #EOH, BLESHRY TYPE= FEEREERE InfiniBand =¢# infiniband (Z&BRX %
KNE, BEZHATRTXS) .

9.6.4. T f# InfiniBand P_Key T

FATRA P_Key FMER InfiniBand 5% A2 BN AR NEMNFM, XSEUKMEOSRFERA
VLAN REABL, FEXHENERENELAMZEIN P_Key FRWAMG, BEEG AT LOIEMIMFMN, FHiF
L F MR S BR B IZ M s EN IR F M, ENAER P_Key FRRIAIERFMEESE LT
IPolB #O M, /3 P_Key FMIE, ™ N P_Key FRAIEBREIRH IPoIB BBE X, SIEUKMILEFFER
VLAN #O—#, 1 IPolB EOMNIT HEMFHEEA TS Hh IPoIB EATEAREMLSEN, Mi1XZ=R—4
¥, BERTEMN P_Key fH,

%7 IPoIB P_Key MIZ A5 E R, FA IPoIB P_Key /F1E 0x0000 F| ox7fff FSEER, ESiFFET
i, 0x8000 X/~ P_Key FHIR A XFRANTEKG, MARBEBDAK . Linux B IPolB iz R i
P_Key FWAMSEELMK A, FELLTE Linux BEEENTFHMALZERERE P_Key SHERHTT . MEVMRE
A Linux RZBITENLINA P_Key 0x0002, IIAS, ©HLFR P_Key S &%E N 0x8002, RRERE

partitions.conf X#HAIE P_Key E X, EXHFELRZTE 0x8000 B P_Key {H, {BEE X Linux &
Fims R P_Key IPoIB AN, NIFEETE P_Key {5+ 7N 0x8000 &,

9.7. FANXAA 5 m nmtui BZi& InfiniBand
AEAREORERXAR A AE IR nmtui E2E InfiniBand, 2T THSEOSZIE :
~1$% nmtui

Bt & BT AR RE, WATHHSR DRAEEL,

THFEAEELRE S MR Tab A1, 1% Shift+Tab HEHEIR, 1R Enter EFENET, % Space #i%
FEIEERTS.

TEFHHASC ARk i i RE, 5 BN, LRSI R TUmE.

139



R T

‘ Ethernet v | EEEE
cmpdsa M

| New Connection

Select the type of connection you wish to create.

=Cancel=> =Create=

& 9.1. NetworkManager X4/ 5T @7 InfiniBand R34

7EFE InfiniBand, LA RITH GedhERE TlE. RE\ETHRRTREE,

| Edit connection |

Profile name [fghiigklsr=]glsBslsnlal=1okuuis g
Device

INFINIBAND
Transport mode <Datagram=>

MTU [ (default)

—il

IPv4 CONFIGURATION <Automatics =Show=
IPv6 CONFIGURATION <Automatics> <=Show=

[X] Automatically connect
[X] Available to all users

<Cancel> <0K=

] 9.2. NetworkManager XA /5T EACE InfiniBand 3
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BAMERSREENGBIIR IPoIB ¥4, IRE, NWIHRR 5 9.3.3 17 “70-persistent-ipoib.rules F/&"

— B, R udev ERZHNEH B L XLRE, BPAEEERS IPoB XEMERER, HER
bR ib_ipoib MIZARLR, RERUTHEEFEA -

~1%$ rmmod ib_ipoib
~]%$ modprobe ib_ipoib

REKREHFMLIXER, HEMA nmeli TEAIR IPoIB 0O, WMTF :

~]% nmcli con add type infiniband con-name mlx4_ib0 ifname mlx4_ibo
transport-mode connected mtu 65520

Connection 'mlx4_ib0@' (8029a0d7-8b05-49ff-a826-2a6d722025cc) successfully
added.

~]%$ nmcli con edit mlx4_ibo

===| nmcli interactive connection editor |===
Editing existing 'infiniband' connection: 'mlx4_ib0'

Type 'help' or '?' for available commands.
Type 'describe [>setting<.>prop<]' for detailed property description.

You may edit the following settings: connection, infiniband, ipv4, ipv6
nmcli> set infiniband.mac-address
80:00:02:00:fe:80:00:00:00:00:00:00:14:52:14:03:00:7b:cb:a3

nmcli> save

Connection 'mlx4_ib3' (8029a0d7-8b05-49ff-a826-2a6d722025cc) successfully
updated.

nmcli> quit

LR E AL N mlx4a_ibo BY IPoIB #0, FHMERENEEEN, RAZAKEEERL MTU, £ IPv4 5K
IPv6 A {#fH DHCP, MR NEEREMFEA IPoIB #O, MAEELUABIIFERUAMED, NETREEERE
KZHA IPolB #EOF BRI B RTEERIAEHRIRSS 2.

~]%$ nmcli con edit mlx4_ibo
===| nmcli interactive connection editor |===
Editing existing 'infiniband' connection: 'mlx4_ib0'

Type 'help' or '?' for available commands.
Type 'describe [>setting<.>prop<]' for detailed property description.

You may edit the following settings: connection, infiniband, ipv4, ipv6
nmcli> set ipv4.ignore-auto-dns yes

nmcli> set ipv4.ignore-auto-routes yes

nmcli> set ipv4.never-default true

nmcli> set ipv6.ignore-auto-dns yes
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nmcli> set ipv6.ignore-auto-routes yes

nmcli> set ipv6.never-default true

nmcli> save

Connection 'mlx4_ib0@' (8029a0d7-8b05-49ff-a826-2a6d722025cc) successfully
updated.

nmcli> quit

EmE P_Key O, NIEMEMA nmeli Q&1Z##EO, WMT :

~1$ nmcli con add type infiniband con-name mlx4_ib0.8002 ifname mlx4_ib0.8002
parent mlx4_ib0 p-key 0x8002

Connection 'mlx4_ib0.8002' (4a9f5509-7bd9-4e89-87e9-77751alc54b4)
successfully added.

~1$ nmcli con modify mlx4_ib0.8002 infiniband.mtu 65520 infiniband.transport-
mode connected ipv4.ignore-auto-dns yes ipv4.ignore-auto-routes yes
ipv4.never-default true ipv6.ignore-auto-dns yes ipv6.ignore-auto-routes yes
ipv6.never-default true

9.9. FAHMBHITACE IPoIB

BAMERSREENGBIIR IPoIB ¥4, IRE, NIHRR 5 9.3.3 17 “70-persistent-ipoib.rules Fi&"

— B, R udev ERZHNIEH L XLERE, B AmEERS IPoB XEMERER, HER
fHiBR ib_ipoib MIKARLR, RERUTHEEHFEA :

~1%$ rmmod ib_ipoib
~]%$ modprobe ib_ipoib

RERMBEER, BEATFAEEERESROE ifcfg SUELUERHLX LSS, RABRS IPv4 FHERyE
B |PoIB BEE XN -

~]$ more ifcfg-mlx4_ibo
DEVICE=ml1x4_ib0
TYPE=InfiniBand
ONBOOT=yes
HWADDR=80:00:00:4c:fe:80:00:00:00:00:00:00:f4:52:14:03:00:7b:cb:a1l
BOOTPROTO=none
IPADDR=172.31.0.254
PREFIX=24
NETWORK=172.31.0.0
BROADCAST=172.31.0.255
IPV4_FAILURE_FATAL=yes
IPV6INIT=no

MTU=65520
CONNECTED_MODE=yes
NAME=m1x4_1ib0@

DEVICE FEw /56 udev ap 2N QI B E XL AHIS, NAME £EAFARES XGRS, RS
3f) GUI iE#ESwiE3R, NIEMEA NAME FENAF BRXMNEENAT. TYPE FEBRYUN InfiniBand, LAE
IEfB4MER InfiniBand 7%, CONNECTED_MODE A2 yes, tBAILLZE no, Hr yes KRB HAFERE
#EiEX, M no KRKRFBABERENX ((FHEEEE 5 9.6.2 7“7 IPolB Bl —T7) .

LT 2 P_Key #EOHHBIFLE X4 :
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~]1% more ifcfg-mlx4_ib0.8002
DEVICE=ml1x4_1ib0.8002
PHYSDEV=m1x4_1ib0

PKEY=yes

PKEY_ID=2

TYPE=InfiniBand

ONBOOT=yes
HWADDR=80:00:00:4c:Te:80:00:00:00:00:00:00:Tf4:52:14:03:00:7b:cb:al
BOOTPROTO=none
IPADDR=172.31.2.254
PREFIX=24

NETWORK=172.31.2.0
BROADCAST=172.31.2.255
IPV4_FAILURE_FATAL=yes
IPV6INIT=no

MTU=65520

CONNECTED_MODE=yes
NAME=mlx4_1ib0.8002

G P_Key EOXHHREE PHYSDEV 155, B EJOZEHEF. PKEY #8485 071N yes, R
PKEY_ID A ANEOS (GRINEKARIN 0x8000 X XxRFETHH) , BIZXXFAMNIIZ PKEY_ID KM
AL+ 7SI F R IN6E B2 2 E/RTH) 0x8000 K 1F T, I :

NAME=${PHYSDEV}.$( (0x8000 | $PKEY_ID))

RINERT, %M PKEY_ID A +iH 8T, FinrnfiRiEEy, RARERZEHZERS
0x8000 S SEIIZNEMIEMREN, ERFPFEZHRFIIRININE ox AIZ, LUEER+HERIEE
PKEY_1ID,

9.10. fidi& IPoIB j5lix, RDMA PA%%

BC& IPoIB &, ®TLAER IP HhitigE RDMA &, HTFZEMER IP it IFHZIBENES, XZEH RDMA
NARFHERFERLAR, REERLER FTEETEV U REREENIZV SR IZEHH{ER IPolB,

E IPolB ZHIThAE, BIERERME IP WA TE, FIRHENMIK IPoIB &&H#) IP Hthitk, g0 : M
i IPoIB 1% IP Mtk 27 TYEM ping 5.

Red Hat Enterprise Linux AWM RER RDMA tEaelll{ e, B gperf # perftest, XA 4239w A
et —F iR RDMA PIZEIHERE,

B perftest BB HRMEERER, HEM qperf N BERFER, SEEFERMAZNT., BMEFER IP it
1S IPoIB WA ENBIEEZZEN, BARATFINRANAREFET RN RDMA #0O, BHEENIMENA
= IP il % i RDMA it B9 I 2 SR F7E i B2 P EAFTE BN RDMA Hitt%f, MIRELM AR
B ImiEERRS S, BAZRRESERERR B EREFRERARMNEE, M0 IREaVEREEH
MmO ZE#EEE— InfiniBand FM, F4AHEAVSRFREZNHOM IP ik, BLZEFREBIELINES
VEFPHE—NmOSBERN, FERIZImO, EXFERT, TER perftest BFHMERSITIETSIFE
KM B&5E O AT, gperf HZHONARBERR, qperf EFE—BN P IENRS2MER,
WiFFr A XS (81EIE RDAM %) . B imAlEARS SREN IP HENLEEET qperf, Qperf RE%
SORIT SRR, HERES IS SPA HM IP it s MR ZTERMNLR ; (BNRER Lt EE
fArE, qperf iRE, HEAEBR A WHMRSSRZ ANEIEENBEFZT, ik, ZEaEs gperf EFHE
KRBT, VETE qperf B/ i ER -loc_id =X -rem_id %7, LUE 5 6 A AR HT I,

Nna1a A ~1n0 & B2 anaaan
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BmisE
Y.11. 3¢ GUI BGIE IFUID
EFAKFIERE InfiniBand %1%, i%{#/A Network Connections TE

12 9.1. I InfiniBand 7%

1. EFEAKF Network Connections TE, &% Super #i ASESIER, %A Network
Connections #i% Enter, It &H I Network Connections TE

2. =i A REATFERRRIR, %5 InfiniBand ARG S AR, LTS HIL 4% InfiniBand
HEE 180,

3. 7 InfiniBand /7% d, M TREEHEPEFEFERAMLHER,
4. i A InfiniBand MAC ik,
5 REHBEXE, AERT &RE RH,

6. EEEM InfiniBand XE, HEF 5 9.11.1 77 “EE InfiniBand F1%:",

12 9.2. HIIA InfiniBand ¥
RIBLU TS BEmEIA InfiniBand ##,

1. ¥ super #FASESIE®R TIE, %A Network Connections #A/Fi% Enter. ItFT&H I Network
Connections TE,

2. INFEEINERE, R M R,
3. R WA R,
4. REEELT. BiERTHRTAMKE.
S NEERAMIXEGH TAMAERERDE, HEE B RE
PR — AR R AR LR, XANBIE BT F% B ORI X MER,
o] A B 3hEEEEX AN S 1EAE - IR E 1L NetworkManager &% 7] BT B shE R B ANE

AR EALUEERIXI ML — Z0RTATRAFEMABEE, HEPXIPEEE, #
BEEE 525471 “RICEH R LT AEEREXH,

A EERN BBl VPN — S1RE 1L NetworkManager 7£ 7] fif B 57782 VPN £,
HIRFEIENE AE, B 1E TR A PR VPN,

REHH (Edr) Fi& HHE—SHkE.

SERK InfiniBand £ 4RHEE, =i RF RHREFEEENEE. NRIFEZEESUFR EEERZXE, NIE
BT FFiE#E, LUfE NetworkManager N RN, MRIZEEXHLTF OFF R, EEMEEZERIINAPEE

TRLIEENAERE, HERTE MSERE 8O0 %0%E, HRd W RO i MHEE,
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% 9 Z= K& InfiniBand 1 RDMA %%

RIEEE :

N

[

ZIEER IPv4 R B, sl IPv4A RiE R, PREHYT & 2.5.10.4 7 “ERE IPv4 IXE” ; A,

BB

R IPV6 IXE, Rii IPVe Wi Yy, MEHIT 5 2.5.10.5 T “ECiE IPV6 XE".,

9.11.1. BE¢i& InfiniBand 3%

&R InfiniBand ## (FEESE 112 9.1, “RINFT InfiniBand 1%£#") , NIAT LS InfiniBand
PRE%E O R InfiniBand 1D,

iR
A M TR R APETEIER S EEERL, EEENEM IPoIB M4 IEEFERANER,
%% MAC Huht

A{EH InfiniBand X &8 MAC #tiit BT BB F InfiniBand M4 RE., &SR InfiniBand &4, NA&TI
HIE A IX AN R i F ER

MTU

AHARERFET InfiniBand E A ZNHBEENHZRAEH £t (Maximum Transmission
Unit, MTU)

9.12. HAth FFH
LUFE B HR N IEIR M Red Hat Enterprise Linux 7 74 3% InfiniBand & RDMA EX R BB 0 555R.

9.12.1. E&E 1Y

/usr/share/doc/initscripts-version/sysconfig.txt — BB R HIES.

9.12.2. 14 30#Y

IPolB JizhigFriid, SBIESEXERIBX RFC,

145


https://www.kernel.org/doc/Documentation/infiniband/ipoib.txt

SR E T

TRy 1. PRS2

IXER 18 IR A0S B HK P — AR 7 E BIAR 55 25
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25 10 3 DHCP RS

IS ENEENIL (DHCP) EHNEFAHNBRESHHE TCP/IP § 2L THil, B DHCP & inEERED
h&2 DHCP RS55S, ZIRSBRARMOIZEFIHMMGEE (HEhaiE 1P thit, X% DNS IRESR) .

10.1. 4. {8 F DHCP

DHCP X BEEL B R M imMGENR AR, IREBE M IHRSN, A%F DHCP MARIEE IP ik, FMiE
g, FIXEk DNS fRZ52%. 4B i M DHCP RSS2 RIXME 2. DHCP LN H N KE RS IP HiltR
BER, FAXNMNIETRREHRREMERY, RETZRSHN—NEESEFHE—HIFTR IP kB
A, fNRATFHINIR DNS fRS533 B8 1k, =1L DHCP fRSSBAK EZ ML, MAZ DHCP B/ imA £k, EFM
BREREIIHEERASEN,

SNRAVFI AT IEFS R DHCP RS EIEIEEIMLS, EiLAREMREMBIITEINAS, MAUENAEFBIXLE
B,

' : DNS #1 DHCP fRF53HEE N, URMAERENBRERF, NMESHWPEANENEEIN. BXENEE

10.2. idi& DHCP fR5523
dhep P EBEE BH MR8 (ISC) DHCP fRS525. H/E N root REZH M :
~]# yum install dhcp

2% dhep FEE R E X4 /etc/dhep/dhepd.conf, ZXHEARZR—NEHEEH, 1EEN root 12
ITUAT D

~]# cat /etc/dhcp/dhcpd.conf

#

# DHCP Server Configuration file.

# see /usr/share/doc/dhcp*/dhcpd.conf.example

# see dhcpd.conf(5) man page
#

AJ7E /usr/share/doc/dhcp-version;/dhcpd.conf.example ¥ EIRHIESE ST, XX ES
BHREZE /etc/dhcp/dhepd.conf, AR,

DHCP ;4f# 8 /var/1ib/dhcpd/dhcpd. leases XHHRIFE M IRTHASIRE, HIEHEE £ 10.2.2 7 “H
HABUREE” .

10.2.1. Be@E
i & DHCP RSB E — % AR IRE RS ML E AW B, FRXA MR R 5%,

ZEEXMHAaaWintrEZZaTUAERRt. XBARKLKXNE, REFUHS (#) FRETUE

EEXHFAEFLED :
S - UBRIMAEHITES, REITESIEZE iR & 4 MAEEIET,
FRER -- R LA RS, BRE i, REE SR P i, XE—HEBEPNA-HEHK,
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AKX AT RS EIESE L7, XLERTES] DHCP 147, WAl XESHEESHE, HiLH DHCP
AR5 2RE01T 0,

AES ({ D) AIEH—HONSE (8FET) 22REH. 2REBERTHENRERS.

*E%

MREBEREBEMY, BN OE/MLFE systemctl restart dhcpd EJZ DHCP SHHF 2R A H
£W,

S HB/REN DHCP BEEXHHE/F 4RSS, TMEMR omshell S TRM—NEN A EERE. T
FE X DHCP fRS53MIECE, M omshell AIEARSS 2z Tid AP IHTAIA RN, HX omshell &Y
#1515 & E omshell man page.

search. domain-name-servers #1 time-offset %7,

KRB R F F BOE S DHCP IRSSERMUFTA FM, /1B — subnet FER, ZFAEAEH DHCP P/t 72
ARRANZF R Ragit, BIEER A SN FR O REMML, B FHBEBEFEZEE— subnet FH,

XA RBIFR, FHPHED DHCP B/ in#A £ Bk Xk — M range, RAXLER iR EE—1
range SEERH IP ik,

fl 10.1. FHFBH

subnet 192.168.1.0 netmask 255.255.255.0 {

option routers 192.168.1.254;
option subnet-mask 255.255.255.0;
option domain-search "example.com";
option domain-name-servers 192.168.1.1;
option time-offset -18000; # Eastern Standard
Time
range 192.168.1.10 192.168.1.100;,
}

B, ©RUATIIRHRMIAERRE, SKERNFARNSEEE, XNRENEFBRSDE range SEHE
P89 IP H#eth 192.168.1.10 #1192.168.1.100,

#l 10.2. Range S

default-lease-time 600;

max-lease-time 7200;

option subnet-mask 255.255.255.0;
option broadcast-address 192.168.1.255;
option routers 192.168.1.254;
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option domain-name-servers 192.168.1.1, 192.168.1.2;
option domain-search "example.com";
subnet 192.168.1.0 netmask 255.255.255.0 {

range 192.168.1.10 192.168.1.100;

}

EIREMERN MAC it hEFiRSES IP ik, 157f host BEBIH{#EA hardware ethernet 2%,

WKW IP thit 192.168.1.4,

E AT LUMER BIASH host -name 1 &~ ima B EN A,

5l 10.3. fif DHCP BYEHA IP Hhiik

host apex {
option host-name "apex.example.com";
hardware ethernet 00:A0:78:8E:9E:AA;
fixed-address 192.168.1.4;

Red Hat Enterprise Linux 7 % InfiniBank IPoIB # O ECER-S IP Hbtk, {BFEFiX 0% A EE RS
DIAmtthiE, Rt IERARENAES IPoIB EOREM — IR, Zin#ERFERED dhep-client -
identifier= 455 E IPoIB # O/ dhcp-client-identifier %, DHCP RSB ENEM R L I F—
MNEHELUARM, EENENESEZF— dhep-client-identifier &8, {EAREAE S MEE#IEEZE,
[T DHCP R 55 2R 2 TE UL DHCP 153K f5 B 58 FA & A T M 4& ey tth bk nia v,

fil 10.4. {5 DHCP fEZ M EOhERAEA 1P Hhit

EFEREEENNSS, F0 : HFA InfiniBand #0, BENMEEOGEE P_Key #0O, A4M—1
LUARERE, NeaEREBMNERAUTES IP 221 -

Host apex.0 {
option host-name “apex.example.com”;
hardware ethernet 00:A0:78:8E:9E:AA;
option dhcp-client-
identifier=ff:00:00:00:00:00:02:00:00:02:¢c9:00:00:02:¢c9:03:00:31:7b:11;
fixed-address 172.31.0.50,172.31.2.50,172.31.1.50,172.31.3.50;
3

host apex.1 {
option host-name “apex.example.com”;
hardware ethernet 00:A0:78:8E:9E:AB;
option dhcp-client-
identifier=ff:00:00:00:00:00:02:00:00:02:¢c9:00:00:02:¢c9:03:00:31:7b:12;
fixed-address 172.31.0.50,172.31.2.50,172.31.1.50,172.31.3.50;
}

BN SR EM dhep-client -identifier, @EA{E AR
ff:00:00:00:00:00:02:00:00:02:¢9:00, AFERERI 8 FT7 IPoIB #O (151F 2 IPoIB 0O
FRTE InfiniBand In A8 8 77 GUID) , EHLIAMIEFIZRH, XPMEIKRE AN, MREUBFHER, &
WIRTE DHCP RSS2 {F A tecpdump #3515 A IPoIB DHCP &K, FMAIRERIEFEH dhep-client-
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1$ tcpdump -vv -i mlx4_ibo
tcpdump: listening on mlx4_ib0@, link-type LINUX_SLL (Linux cooked),
capture size 65535 bytes
23:42:44.131447 IP (tos Ox10, ttl 128, id 0, offset 0, flags [none], proto
UDP (17), length 328)
0.0.0.0.bootpc > 255.255.255.255.bootps: [udp sum ok] BOOTP/DHCP,
Request, length 300, htype 32, hlen 0, xid 0x975cb024, Flags [Broadcast]
(0x8000)
Vendor-rfcl1048 Extensions
Magic Cookie 0x63825363
DHCP-Message Option 53, length 1: Discover
Hostname Option 12, length 10: "rdma-ge-03"
Parameter-Request Option 55, length 18:
Subnet-Mask, BR, Time-Zone, Classless-Static-Route
Domain-Name, Domain-Name-Server, Hostname, YD
YS, NTP, MTU, Option 119
Default-Gateway, Classless-Static-Route, Classless-Static-
Route-Microsoft, Static-Route
Option 252, NTP
Client-ID Option 61, length 20: hardware-type 255,
00:00:00:00:00:02:00:00:02:¢c9:00:00:02:¢c9:02:00:21:ac:cl

L% ERT Client-ID F2E%, hardware-type 255 5 ID #2889 £f: XN, ARG ID MRIKIHIELE,
K HETE DHCP EEBE X AEXLERSA,

i {5l 10.5 “Shared-network 783" Ff7x, MTE shared-network mEARE A L= FE—YEMENRE F

M, shared-network RIS (REESTEFMEBRFMIRN) BNEN HEESE., N shared-network
IR AT H# R IZ 4%, tLi{FE “test-lab” #3RATA test lab PFEBEHMATE FM,

5 10.5. Shared-network 7 8f

shared-network name {

option domain-search "test.redhat.com";
option domain-name-servers nsl.redhat.com, ns2.redhat.com;
option routers 192.168.0.254;

#more parameters for EXAMPLE shared-network
subnet 192.168.1.0 netmask 255.255.252.0 {
#parameters for subnet
range 192.168.1.1 192.168.1.254;
}
subnet 192.168.2.0 netmask 255.255.252.0 {
#parameters for subnet
range 192.168.2.1 192.168.2.254;

ﬁj\zﬁo
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group {
option routers 192.168.1.254;
option subnet-mask 255.255.255.0;
option domain-search "example.com";
option domain-name-servers 192.168.1.1;
option time-offset -18000; # Eastern Standard Time
host apex {

option host-name "apex.example.com";
hardware ethernet 00:A0:78:8E:9E:AA;
fixed-address 192.168.1.4;

}
host raleigh {

option host-name "raleigh.example.com";
hardware ethernet 00:A1:DD:74:C3:F2;
fixed-address 192.168.1.6;

ASRIEHITAIREX M, EEPRNEE LEELT, HFH root ERAUTHSINXHEH
FEMALE :

~]# cp /usr/share/doc/dhcp-version_number/dhcpd.conf.example
/etc/dhcp/dhcpd.conf

Hrh version_number 2 DHCP [RAS,

BRAUEANERIIFREEINEE, EE%E dhcp-options(5) man page,

10.2.2. FHEAEUIREE

DHCP fRS525%, {EAS4 /var/1lib/dhcpd/dhcpd.leases {£7F DHCP &/ imA FAEIREZE, HMESUXAN
X, ZHBBIEESBVRFEENSENEY IP ikt DHCP FAEE R, ZEESIEEE. S IP il
BT R, FHREHRRAEBRE. URARKREHERESNM-F MAC Hitt,

FEER SR h A AR RO R RARMECATRAERT E] (GMT) |, R2AMETH,

KREBEHNERINMABIEELGE T FRA, B%, AAECNBEBRBREEENABEETZ S, &
dhcpd. leases X E#& 5 dhepd. leases~, FHiFIEAFAEEIEES A dhepd. leases,

ENERBBEBEEHO R NSO XGREBEAF AR, DHCP SFFH2AI A3, HERA AR, 0
RHIXFIER, dhepd.leases XHFMAEE, BEXRSINZRS. HOUERMOTER XM, MR
H, mEEXFERMARELR, MMEKREXEN, ERNERAEZN dhcpd. leases~ HIPXHESR
%% dhepd. leases, AREDLSTIFHE,

10.2.3. B shHI{Z1E AR S5 25

151



R T

*EE

BURJS ) DHCP ARSS8HT, MNRB A dhepd.leases XHRAKN, MERE LMY, AFERAMS
touch /var/lib/dhcpd/dhcpd.leases 4%, MNRE—MRSS2RE/EH DNS AR5 2/Z1T
BIND, BLMAREHITX—F12/F, B} named fRFS2BENEE dhepd. leases 31,

HDEZ AT RO R ORI S, IMRXEM, MRERAMEIRNERER, ERERZIH
W, IEFBBIERRTTERY dhepd. leases~ &3 X Em &) dhepd. leases, ARFEF LTI

2,

THE LR e 5 5) DHCP RS :
systemctl start dhcpd.service

HEALL T 412 1L DHCP fR523 :
systemctl stop dhcpd.service

BIAERT, DHCP RRFZSAEBIGH ). AXMENZFIARERENES SN BENEINER, FEF

MBIEZREFRIN—NULEMLED, {8 DHCP RN IFE A —NEOM DHCP 153K, 155 DHCP EEE W R
i AR N X%, DHCP SHPHRIF R IIT A 7 /etc/dhcp/dhepd. conf X FMERSHIIAED,

XAHE R AP R EIBS K ER BB, A — M FEE ) DHCP Z /i, fOREEM IP ik, fFH—1
M- 1F77 DHCP ARS5 28 A F R MIER T THORERM L, RIEEERIINBHMAHNMF, LRSERE, RNHA
I EE L B BN S AR,

ZIREMPITIET, HIEHN root BFER. RE%5HE dhepd. service X4, B0 :

~]# cp /usr/lib/systemd/system/dhcpd.service /etc/systemd/system/
~]# vi /etc/systemd/system/dhcpd.service

%% [Service] RO HHIASA :

ExecStart=/usr/sbin/dhcpd -f -cf /etc/dhcp/dhcpd.conf -user dhcpd -group
dhcpd --no-pid your_interface_name(s)

, RIEYEH root AP EREZRS :

~]# systemctl --system daemon-reload
~]# systemctl restart dhcpd

A SITIATIMINE /etc/systemd/system/dhcpd. service X4 [Service] ERH
ExecStart=/usr/sbin/dhcpd &5, XLEETTEIF :

-p portnum — 1§%E UDP %5, dhcpd NiITiZimO, EilimO5 67, DHCP AR S5 250N @0 K F
15E UDP i QS MR O£3%E DHCP /%, HI40 : a0 RBIASRO N 67, NIZRSS BMNEMD 67 ik
X, FETIHRO 68 NEFIHIRMBILN, MMRELIEEHRO, R {ER DHCP R4k, NX71H DHCP
MBI EN TR —IHO, FEEEE £ 10.3 T “DHCP RIMLIEREE",
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-f - FZSFTA R NIRRT, XKRZSHERT debug.

-d — 7£ DHCP [R5 3BT H IR HEFILRIVEE R IR AT, XKL AT debug, MRKIBE, NKTHE
/var/log/messages itk HE,

-cf filename — IBEEMENXHME, BRIMTIEH /etc/dhcp/dhecpd. conf,

-1f filename — ¥EEHEAHIBEEHAME., MRECEHEBEIEEXHE, K2R DHCP RS /EEIES
FERR—, RN REIE MmALESH#H1T debug B ERX ML, BRIAIE N
/var/1lib/dhcpd/dhcpd. leases,

-q - JEBNZSF AR N E T ST B RRUE R

10.3. DHCP th 4k 2R

DHCP #4kX 2% (dhcrelay) ®1L3%% DHCP RSS2 F M m E b FMH I — /5% 1 DHCP fR55 238 4 H
DHCP #1 BOOTP 153K,

DHCP & FifkiE KI5 RH, DHCP FRAKCIERRFRIZIEREE L 255 DHCP 4R IEI 5 E K DHCP AR5 28
5%, DHCP fRFIPEMEIRIE, SRZKFAEXIFROMLE BIEBINEE,

FRIETE /etc/sysconfig/dhcrelay X {# INTERFACES {545 EE O, IPv4 9 DHCP 4k IR
dhcrelay {iilT A& O # DHCPv4 #1 BOOTP 153K, HEIBIEEE 55 10.3.1 17 “ff dherelay BZiE /) DHCPv4

DHCPv6 5 KB O, FIFIEEE 55 10.3.2 77 “fF dhcrelay ELi& ) DHCPv6 F4KIEFREE",

dhcrelay =T/~ DHCPv4 #1 BOOTP (2Ki\) H4kXIRi21T, =iRIN -6 SE{EH DHCPve AR IEZIT, E
BERERER, Hi217%%S dhcrelay -h,

10.3.1. ¥ dhcrelay &2& DHCPv4 and BOOTP 4k IR

E1£ DHCPv4 7] BOOTP #{AR5583 4217 dherelay, 1E8EREE L 1ERIIARS 2R, 1E5EN root B EHIFHF
%% dhcrelay.service X4 :

~]# cp /lib/systemd/system/dhcrelay.service /etc/systemd/system/
~]# vi /etc/systemd/system/dhcrelay.service

Yw%E [Service] 2B49HY ExecStart i%£T, EIZITHEREALRIN—1NZ MRS 23 IPv4 Hhik, 4140 :
ExecStart=/usr/sbin/dhcrelay -d --no-pid 192.168.1.1

YNRFHETE DHCP H4R(CHEEIIT DHCP iEREVED, HERA -i SHUFHERINE] ExecStart &7 (BN
TRrE#EO) , fi -

ExecStart=/usr/sbin/dhcrelay -d --no-pid 192.168.1.1 -i eml

. Hihik1fiE#EE dhcrelay(8) man page,

HEH root AP EREZRSUERNEM :

~]# systemctl --system daemon-reload
~]# systemctl restart dhcrelay
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10.3.2. ¥ dhcrelay Eci&’ DHCPv6 R4 ERERF

Z 1T DHCPV6 =X A= 1T dherelay, E/RIN -6 58, FHI8%E “lower interface” (RI§ 1% QEIRE F ikt
Hib kBRI EIH) # “upper interface” (%Z&ﬂégg}t’iﬁuﬁﬂﬁﬁqﬂﬂ_ﬁﬁﬁﬁ ) o 7 root A
dhcrelay.service 2% dhcrelay6.service, Fit{T4iE :

~]# cp /1lib/systemd/system/dhcrelay.service
/etc/systemd/system/dhcrelay6.service
~]# vi /etc/systemd/system/dhcrelay6.service

% [Service] ER4HY ExecStart £, 7N -6 S81, FAN0 “lower interface” #1 “upper interface” #0,
BN -

ExecStart=/usr/sbin/dhcrelay -d --no-pid -6 -1 eml -u em2

o HEIHFEIEEE dherelay(8) man page,

EIER root AP ERZIRSMEREREN :

~]# systemctl --system daemon-reload
~]# systemctl restart dhcrelay6

10.4. fidi& DHCP R553%

% X4l DHCP [R5 AT IRM S DML, BIZDFM, XL/ FREYRAEIEA SR T 404a% DHCP BRE Wikt %
ML, ERFEZENTEIMLSED, LUK T ML R SRR E LMK ILE.,

HITIEE, EFDINE /etc/dhep/dhepd. conf 3T,
DHCP SH 2 RIIT EAEWE /etc/dhecp/dhepd. conf STk B F M A BABY R 4%,

THEE—TEZAK /etc/dhcp/dhecpd.conf X, ERFAEMN MM ZEONARSZ:, %O eth0 AF
10.0.0.0/24 M%%, O ethl AF 172.16.0.0/24 M%%, % subnet FHBAEILEE HZ ML E YRR
WE :

default-lease-time 600;

max-lease-time 7200;

subnet 10.0.0.0 netmask 255.255.255.0 {
option subnet-mask 255.255.255.0;
option routers 10.0.0.1;
range 10.0.0.5 10.0.0.15;

3

subnet 172.16.0.0 netmask 255.255.255.0 {
option subnet-mask 255.255.255.0;
option routers 172.16.0.1;
range 172.16.0.5 172.16.0.15;

}

subnet 10.0.0.0 netmask 255.255.255.0;

K5 DHCP RS SR M E N ML IRML subnet BB, ZFMEEL ) subnet BB, MR
DHCP R552: N B &4 F subnet FEBEHMIRZE, ] DHCP fRSS 284S N AR MR AR SS

IMRRAE— subnet =B, BERBELTFRNFRSEHEAPBIMLED, ] DHCP SR =]
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5, F7E /var/log/messages Fil KA FTHEEER :

dhcpd: No subnet declaration for etho (0.0.0.0).
dhcpd: ** Ignoring requests on eth®. If this is not what

dhcpd: you want, please write a subnet declaration
dhcpd: in your dhcpd.conf file for the network segment
dhcpd: to which interface ethl is attached. **

dhcpd:

dhcpd:

dhcpd: Not configured to listen on any interfaces!

option subnet-mask 255.255.255.0;

option subnet-mask iLIIE L FRIE, FH&EE subnet FEAFH netmask (H, 127 H Al
F, FRRFMEEEER,

option routers 10.0.0.1;

option routers LI NZFRME LBINF X, RV RIRREF WA I RERRI4E & ARSI &8
FEXMEEE,

range 10.0.0.5 10.0.0.15;
range LIS ERER A IP ik, ATMIETE IP MIbSEH A RS0 E —ittit,

#1%iE % & dhepd. conf(5) man page.

10.4.1. RZECE

AR BhRT, E &) YEIM /etc/sysconfig/dhepd #1 /etc/dhcp/dhepd. conf 3T,

NEMBRER—RGR

TEHR /etc/dhcp/dhcpd. conf REIGIEMNDNFM, FAR—RGEE— IP thit, EFEEEZRSE
EERImLS

default-lease-time 600;

max-lease-time 7200;

subnet 10.0.0.0 netmask 255.255.255.0 {
option subnet-mask 255.255.255.0;
option routers 10.0.0.1;
range 10.0.0.5 10.0.0.15;

3

subnet 172.16.0.0 netmask 255.255.255.0 {
option subnet-mask 255.255.255.0;
option routers 172.16.0.1;
range 172.16.0.5 172.16.0.15;

3

host example® {
hardware ethernet 00:1A:6B:6A:2E:0B;
fixed-address 10.0.0.20;

3

host examplel {
hardware ethernet 00:1A:6B:6A:2E:0B;
fixed-address 172.16.0.20;

}
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host example®

host BFEAE W M —RGMEHRSE, b IP ihit, ENSZETHNEEEFRSH, EEHEZD
host &=Ef,

K% DHCP B /i & ZlE host FEARREH, FLLIZEMALURERE, RESHM host =B
AEENH, %ﬁ%¢ﬂ%m%mHM%h,mEﬁ¢hmt%%¢ﬁﬁ$ﬂm%ﬂ,EMDmpv
PHARRETEED ., RSB hardware ethernet i £1iR%|, TAE host AEAHMZFRIA
Gills

hardware ethernet 00:1A:6B:6A:2E:0B;
hardware ethernet LW AiRAZRS. EHEX ML, 1F21T7 ip link @45,
fixed-address 10.0.0.20;

fixed-address %145 hardware ethernet iETiIEEMRZDE—NEM IP Hudlk, XA
HEITE range LTS ER IP Mk SEE LIS,

R option EHAMLERELFTESS, N DHCP sFIFHRHTLIE/GD), F+1E /var/log/messages XHHIC
SRHEEEER -

/etc/dhcp/dhcpd.conf line 20: semicolon expected.

dhcpd: }

dhcpd: A

dhcpd: /etc/dhcp/dhcpd.conf line 38: unexpected end of file

dhcpd:

dhcpd: A

dhcpd: Configuration file errors encountered -- exiting
EER S 1ML EOMNRE

THEH host FEARREAZ MTMAEONA—RY, UESMEORERAREN IP i, XMEREFEAT
P PLE O R R R — M 45 B9 18R

host interface0® {
hardware ethernet 00:1a:6b:6a:2e:0b;
fixed-address 10.0.0.18;

}

host interfacel {
hardware ethernet 00:1A:6B:6A:27:3A;
fixed-address 10.0.0.18;

}

580 : interfaced 2F— 1 MEEO, interfacel EFE_-IMMW%KEED, T EM hardware ethernet i%
T&RAENEO,

MBENRGEZER A —1ML, FRINES host FBH, Hit(E :
ML ENEENME LB — N AN fixed-address,
1£ host FEAF WE S E— M F| FEHMBEFHEZE,

f0R host FEARM AR EME—RY, NI DHCP SFH B[ ILIEE D), FH1E /var/log/messages HiCKN
-FH:II%%{EI%\ .
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dhcpd: /etc/dhcp/dhcpd.conf line 31: host interface0: already exists
dhcpd: }

dhcpd: A

dhcpd: Configuration file errors encountered -- exiting

XMEEARE B TFE /etc/dhep/dhepd. conf 5% host interface0 ABEAERA,

10.5. FHF IPv6 ¥ DHCP (DHCPvV6)

ISC DHCP S3EX} IPv6 (Bl DHCPV6) BZ#F, BN 4.x Z1THA%E DHCPv6 ARS8, Z /1 im Kk R4k EETHAE,
XERIERFRN X IPv4 1 IPve, EERREEE -/ ; ENEXZRFHR, B 55 IPva #
IPV6 25, BIH0 : 954 IPv4 # IPve MIECE S /etc/dhep/dhepd. conf #
/etc/dhcp/dhcpd6.conf, AEZIT FENSS :

~]# systemctl start dhcpd
~]1# systemctl start dhcpd6

DHCPV6 RSS2 ECE X4 R1E /etc/dhcp/dhepd6. conf B,
AI1E /usr/share/doc/dhcp-version/dhcpd6.conf.example B 5 F BRI AR S5 2580 & X4

& LB DHCPV6 ARSS23BECE UKL -

subnet6 2001:db8:0:1::/64 {
range6 2001:db8:0:1::129 2001:db8:0:1::254;
option dhcp6.name-servers fec0:0:0:1::1;
option dhcp6.domain-search "domain.example";

10.6. Hb¥H

LU BRIR 4 X DHCP BRI AN{E 2.

10.6.1. BE&REH
dhcpd(8) man page — &3k DHCP <P H T2 TAERIE,
dhcpd.conf(5) man page — R N{AIBCE DHCP B &4, BIERH,
dhcpd. leases(5) man page — i A FH IR ZE,
dhcp-options(5) man page — fi#¥:1E dhepd. conf A EADHCP (ETMYE %, SIERA,
dhcrelay(8) man page — &% DHCP A4k IRFZF K HEC B LT,

/usr/share/doc/dhcp-version/ — 2% DHCP RS LRI AR RHIST4. README XHRLZITE
:LEAQ
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&5 11 = DNS RS2

DNS (IH&%%5) BRAMABEERS, TRTHINESHEEE IP HitXEK, YAFME, XHAREMR
REERNEMIEEMLRRIYEE, HERFMEHIEEREIL. MRABEAMS, #H DNS iR%5%H
(th#h & R F45) AR EM IP ik, MARTAIERBIFIEITEIN, DNS BIEES (A AT 1P it
AT hE4, LETEERE DNSSEC BEREIE NI RN A,

11.1. DNS &1

DNS BERA—NMHZE N NELEHNENERRFSHFHE. EFHENITREBRMRSSHNERN, BER
HERIRO 53, ARRMRSH[LMBTIE RGN, MBFRMRSHFEE LI LHRS S, FHRERN
E%, HEZRANCANENEZEFNOE, e lHEMETRSSE (Bl root EFKRFSEE) , REPDZXD
BEERNETHRINEHIRS S, RAREEWLUREUE KRR, (UEHRINEERN AR &2 MR T8,
MASHRE w7 E M,

11.1.1. AFRRSS B X 1
£ DNS RS 82rh, FAEEMEEEEAKETS EFE/I# RR) M, RFC 1034 4 H T KEIDEE

Y. REMRGHSEEE, SEUERES () 9. HI50: 1E root e, . X DNS 8 root, BN 0,
%% com {59 R ikt (TLD) , Blrootis (.) MIT—Z, LREREHME—Z, 5% example.com

REREHHB R,

il 11.1. FERFRICE
&8 T # (RR) R -

example.com. 86400 IN A 192.0.2.1

154 example.com 2 RR MATEZ, {H 86400 B £A///F (TTL) . & INHWE LB EHMRS",
KRR AHE, B ARKRRWEE (EXNRAIREENML) . ENMLI 192.0.2.1 R EEX
M RR RE—EHOMEFE, IP—THRAZ—D RR, —HEAR—XR, HEENDEHN RR MK FE
i-R% (RRSet) ,

iRl XX RN ARG EHFRE L, ZXHEEFNREHNEIRICKE L. Zone XHFREEE
ER 47 (W ZEHRS 45, EWATRUUIEXXH) RFETR 4 (B MEBEHRS4, ELER
FERMRSBFHREENL) . . HRBPRSSHBZXINEEHRN, HFEEERNE K, RIEEMFE
B, FTBRMRSSRMAIENEIHRSHRNBTFSIESE,

' : DNS 71 DHCP fRF5 3B A RATHEREN ARFE N B XN ENL P ERN RS SHEN. BX4E

11.1.2. ZFRRSS 2 RE

B MAMRRSSRECERE
5230
BRINBHRS BN ER T ZEEMN RO, XMRFISEE (master) FIME (slave) BFMRIRSS
o
plE|
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BB FIRS SRR S, B NERRKEIRN, EEEN FRRNEMAEAFPEFIE
T, 1% [A] B} R B IR BERIC 8 TE

RARBMRSH AR ERRZRN, X2FH, BRUAESHERNMEERE., EFEETHF, MBEEIHN
BERT ER AT LA AR IRAUAR S5 88, 77— 77, BEOVEIARSHZENLRDMNAEN AERKES, FHibE/ARSS
NRNERFAERNE~im, BNEBZRI2EXNIELARS (DDoS) Wi,

11.1.3. BIND {F N & #RIRSS 23

BIND & —%5 DNS #HXMERF, HP8EL N named EFRS 2. BIEFRF rnde & debug TE

11.2. BIND

AN T BIND (Berkeley Internet Name Domain) , Red Hat Enterprise Linux 2 =) DNS fR5528. &
BENARGEMIMEEX S, Fioad T i A TRt izEEE,

11.2.1. ZHKXIE

BIND EeE A= ZZHXIE", LARLLHARS SRMEEERASIINEIKMARS 38 A ERHEIFRK (EfmiEit
ITEIMBE F iR SERVFAIL N IER) , X522 5 Xig el Rk B BN B##A NXDOMAIN FiR., BoiEik
Tl empty-zones-enable ZHI2EEKE R XIS, LA A disable-empty-zone EUIEEE AR
NI RPEA PR E N AKX,

11.2.2. idi& DHCP R%5 2

B2 named RS E, ©&H0 3% 11.1 “named FRESERE ST Rk M TR ENER B,

3k 11.1. named [RSSBECE C#

T
/ (e
/etc/named/ FEREXHH I ENEESVFHBIBE X,

BREXHHETHRELETMNIEDESHENK, XERTERXES ({ 81 DIERERE, F : i STER S I3EE /)
D, LUBRIEEER, BNEIEESES) named RS, #HEIH) /etc/named.conf TR LINT :

statement-1 ["statement-1-name"] [statement-1-class] {
option-1;
option-2;
option-N;

Iy

statement-2 ["statement-2-name"] [statement-2-class] {
option-1;
option-2;
option-N;

Iy

statement-N ["statement-N-name"] [statement-N-class] {
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option-1;
option-2;
option-N;

i

MR B L% bind-chroot 8, BIND FE&7E chroot I EFIZTT, EHFIERT, #EICHEIARE
FH mount --bind MSEH LRERRENXHE, UEATUEINMEUNEEBZERE, FHEH
/var/named/chroot/ BExXEFIEMANE, RANREEHIZER, XHEARICAETRS, RANE
chroot IMEAHIZTTHT, RHFEEX BIND B XA TEMFHIIE, Bl BIND BEEFTEHN—1,
MEELE chroot FFEFIZIT,

IR /var/named/chroot/ N NEH A N, NILTERBEEHE
/var/named/chroot/ B :

/etc/named

/etc/pki/dnssec-keys

/run/named

/var/named

/usr/1ib64/bind = /usr/lib/bind (MIEAZEETE) .

INR7E /var/named/chroot/ RAEFEELUTXH, NBSREEHTIBIR UGS :

/

/etc/rndc.conf
/etc/rndc.key
/etc/named.rfc1912.zones
/etc/named.dnssec.keys
/etc/named.iscdlv. key
/etc/named.root . key

*E%

EFENENEHE chroot IMERMXHER—NFHEIERE, AARERANXE, B MERZER
“edit-a-copy” RS, FI80 : BFE M Vim ETE chroot FERZ1TH BIND MECE X4
/etc/named.conf, E/FN root iZ{TLA TGS :

~]# vim -c "set backupcopy=yes" /etc/named.conf

11.2.2.1. ¥£ chroot & h %% BIND

ERET chroot IFEAZTH BIND, 15/F N root i2TUATHS :
~]# yum install bind-chroot

E/5H named-chroot iR%5, BHEEREREIZIT named RS, HERBZITUTHS :
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~]%$ systemctl status named

MRZARSS EFEIZTT, MBI HER.

EH root i2fTLA T a4, 2 named :

~]# systemctl stop named

~]# systemctl disable named

R, EN root 121TLL T 4% /3 named-chroot RS :

~]# systemctl enable named-chroot

~]# systemctl start named-chroot
YEH root iIZ21TLL T4, K& named-chroot RSSIAE :

~]# systemctl status named-chroot

11.2.2.2. FAEARE
LITFE7% /etc/named.conf HEHEMERRE

acl

acl (FEHIFIR) EDAILEE LENAH, XHEALURTFHEREN Z ARG BV, ©

ERAUTHN :

acl acl-name {
match-element;

};...

acl-name EREFZ 15 45K L TR, match-element EI@ & 2RI IP ik (Hean

10.0.1.1) , HNELXLF/ AR %R (CIDR) MR (F140 : 10.0.1.0/24) ., A*xE%

* 11.2. HiE LR FIER

.

any 5rrA 1P Hhilk PTEZ,

localhost SEXRMREERN IP ik [T,

localnets SrAARMREEE ML R IP ik FLf,
none 5{F{a 1P it ERAITES,

N AN R3EE151R, black-hats 1 red-hats, F7E 7 red-hats &% @15 A2 B ER,

1£ black-hats #R0 black-hats,
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fll 11.2. K& acl #1 Options

acl black-hats {
10.0.2.0/24;
192.168.0.0/24;
1234:5678::9abc/24;

i

acl red-hats {
10.0.1.0/24;

i

options {
blackhole { black-hats; };
allow-query { red-hats; };
allow-query-cache { red-hats; };

i
include

include A A LIETE /etc/named.conf FEEXME, XA T RENEBBIBUEREEE™
MAUBRBY IR S, EERRITF :

include "file-name"

file-name &8 &2 X B LT BR 1R

fll 11.3. £ letcinamed.conf NS
include "/etc/named.rfc1912.zones";

options

options HAMILEE X £BRFHEELT, RALEXEEMEINRINER, EOEREE
E named T{FERAE, AWHNENRRES, HBIWMT

options {
option;

};...

* 11.3. EABRE LI

I

allow-query 8 TEWRLE E M Al ATE B FRER S5 2a P E1HIRIUTIRIC K, BT AL
FIR, IP HhitE S, =#H CIDR IricHBIMLS, FrAE EVEEIA AL
BE.

allow-query- 1B EMRLE EHL AT AE R FRAR S 28 R M AR ISR, o3&, B

cache INR 2 localhost #1 localnets,

blackhole 1S EMPLE N A N B ARSS 2R, X LTI RI EE A ENLE W44 A

ARS5 st d ZiEKEHERA, BIAETTHN none,
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I

directory 7 named ARSSIEE TEE R, BAIIELTTH /var/named/,

disable-empty- BFEFRANRIAGIZINRPZERA—IPHL N EA X, AI{E options &

zone ARk view EHAFIEE. A% REAIZILI,

dnssec-enable IEERTIRES DNSSEC XBHTHRIC K, BRINETTHN yes,

dnssec- EESRIRMER DNSSEC MIEMFIRIC K, BIETH yes,

validation

empty-zones- PHESERZEARXIE, REETE options iEEAFIEE.

enable

forwarders NEMIRSBRIEEA M IP it 75k, FRARIEREL & Bt it 317 g
o

forward 157 forwarders 15517 H., ©IEZLUTE :

first — EiTZ &A1, RSSIIHEH forwarders 155 H5IHE
AR 250

only — FEA&EiH forwarders 1855 HMATRIRSS 25010, 45T
LA RBITHRITIZATT.

listen-on EEMIFE IR IPv4A M4E#EDO, 7 DNS RSB AE M AEER, o
DUERX/METE SR RER R —MENEIR, BRAERFRAE IPv4
=0,

listen-on-vé IEEMITE IR IPv4 M4E3ED, 7E DNS RS BFIMENMAHER, &
AT LAMFE X ANETI R A e RER R —MENER, BRIAFERRE IPve
0,

max-cache-size BERSSREZEFANERRAER, RRRRE, ZRS I ILICFEK
A8, XERTRBIRE. EFERAZA view RSS2, ZRED
AERTFENERLE. RUETH 32M,

notify 1EEFEH zone ERE BRI AMARS 2R, CESZLUTERI

yes — ZRFS R 2BHFTE A FRAR S5 250

no — %R %58 FRBME M A FRIR S5 25

master -only — %R 5528 R@ A% X 1589 F AR 55 250

explicit — %R 23 RBATE zone 15E/H also-notify FIFRH

B EBHARSS 25
pid-file {5 EH named ARSSERRHIHTR ID XHALE,
recursion BERSENBIHRS2MFER, BRIETN yes,
statistics-file HEITXHIRESEME. BIAFEA /var/named/named.stats X
{¢C

2% named B Fi21THEEEI B XM BIND EKIAGLE /var/run/named/ B3 EIFAIE
/run/named/, 45R 2 PID XHMEIAALE /var/run/named/named . pid #hEIHT
fI& /run/named/named.pid, tt4, B¥F session-key XHFHEIE
/run/named/session.key, FEE LU FEAEARIBEEXLEMNE, FIHEEE
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*E%

BRI HRIBEAIRS (distributed denial of service, DDoS) i, EiVEEH allow-
query-cache £ R A E Pk E4E E FERE% T DNS ARSS.

TEETFIRIESE £ 11.2.8.1 T "‘BEREEY HhRMH (BIND 9 EEGSEFM) Rk

named . conf manual page,

fll 11.4. {81 options &

options {
allow-query { localhost; };
listen-on port 53 { 127.0.0.1; };
listen-on-v6 port 53 { ::1; };

max-cache-size 256M;

directory "/var/named";

statistics-file "/var/named/data/named_stats.txt";
recursion yes;

dnssec-enable yes;

dnssec-validation yes;

pid-file "/run/named/named.pid";
session-keyfile "/run/named/session.key";

i

zonhe
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zone EAALIEE LRSS, WIHBEXGHMBNEARELT, HFIRAXEELE
options iEA, HEXMT :

zone zone-name [zone-class] {
option;

};...

EEN, option & zone BT,

zone-name BHHHEE, FNEEHN SORIGIN 5 LEMBINE, ZIESHET /var/named/
B SR AR N X IS0, named SR AE AT I X I8 FRME A0 B X I8 S0 AR B MR R IE LR E 1 &
f, 30 : 90 zone WEATE LT example.com £FRZE[E], E{FEF example.com {EN zone-
name, XHEFLAFEKIE example . com XX 4 EHEHRE.

3 11.4. Zone EAIHBYE AL

EE .
allow-query BEWMLR Fim e E R E X PMRIBEHNER, XINMENKRBEELER
allow-query iU, BRIARFRATEEIER,
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T
allow-transfer S EPLE AR 5 28 A A KB 1B XK IBBE R, BRIARTFFIBEFETE K,
allow-update IEEMEEN AIEERBHAISEHRER. RAETRIBLAMAETSE

s R,

E AT ENEFEREEBR RN NG, FEEXMNETHIXE IP

file 15 7E named T{EE *H a5 X5 B HIENSTE &R,

masters IEEAIERZMN zone EEH IP ik, REFXEE L type slave
it 75 AT 48R A X AN T,

notify IEEEH zone ERA BN AR 2. TESZLUT LI ¢

yes — %R 55 2a @ HIFf A i B AR 55 25

no — %IR58 FRB T R FRIR 5525

master -only — %R 5528 RB A% X 1589 F AR 55 250

explicit — %R 23 RBATE zone 15EH also-notify FIFRH
18 E B AR 5528

type BERERE, SEZLUTEM :

delegation-only — fnis Bl KIFAIIZAKE, il COM. NET
& ORG, {Hi%A EA iRk RSB L BB N
NXDOMAIN, ;XNETIR A A FIES B REERERN

TLD (TnZks, Top-Level Domain) (3 root Xig 3244,

forward — A X F X XIGE RIIE KL L B Kt AR
#5o

hint — F3R15[M root BMMARSSIFHVRFIRKIZREY, root BFFARSS 25
EREBTERAEMAEALE T B zone, hint KiZMEIAEERL
B,

master — X zone FINHE AR 2. MRENKIBHEE
XA FXNREHR, NI F1% zone % E N master,

slave — F XM REBHE AMBIRS BN ETFIRS %8, £
masters IS HIEEEIRS 25,

*. HiEMIRS 2 /etc/named. conf MBS IERI. 1BR. SHEMPFR zone 158, Hil$
MRS AN T/EEE REE zone IEAETM/NFE,

F1ik named ARS5LEY /var/named/example.com. zone X1, BRI — N B FRIRS 28
(192.168.0.2) ¥%FBEIi% zone,

fil 11.5. = ZFRERS5 238 Zone iEA)

zone "example.com" IN {
type master;
file "example.com.zone";
allow-transfer { 192.168.0.2; };

};

RS 22M zone IBEARMAR, RELE N slave, BN masters ISR EE named FHRSS 28
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By IP Hutik,
1 ) 11.6 “Bi 2 AR S5 258 Zone 154)" A, 15 named IRSSEZE J97E 192.168.0.1 IP thitt@EERR

%2351k example.com zone ME 2. ARXMEKINERREE
/var/named/slaves/example.com.zone X/, E : TFFRIE ME zone EBHTE
/var/named/slaves/ B, BNNZRSHATTELFZEZ zone,

fil 11.6. HiAFRIRS5 2389 Zone E4A)

zone "example.com" {
type slave;
file "slaves/example.com.zone";
masters { 192.168.0.1; };

b

11.2.2.3. HfthiF@RE
LUF 27 /etc/named. conf RAEAME@DRE -
controls
controls AT ILAEEFEMA rndc HHEE named [RSAMFMZFHREEK,
BAXrndc BEREREIFESE & 11.2.4 7 “#EMH mdc 257,

key

key HAILERELHE LEAKREH, BAZARINESEMEIE, LileLEHRNFFEM rndc
e, key B AEIN :

algorithm algorithm-name — {ERMEERE (5110 : hmac-md5) .
secret "key-value" — MNHBEH,

BX rndc BERERBEIESE £ 11.2.4 77 “#H mdc I2F",

logging

logging EAALEFERARMARMWAR, thifAE, LT IZIEHHEA channel £, HE
HEYBAERE, ZRXBFECNXHELE (file) . K/REl (size) . kA5 (version)
DREEZERE (severity) ., EXBENIER, ®{FEMH category LT FIED RHEES
named fR35 B FFHRIC R,

FINER T, named =M rsyslog SFFHBRAEITERFR, XLEEFEERKRERE
/var/log/messages X+, BIND ARE T LINMERTFRARESEWIRASE, N
default_syslog (MMEBEEHEHER) M default_debug (E{XILIE debug sHE) . BKil9
K default, BFEAREMEFT—KBFTILE, TEEEMARHEE.

HBE Y AKICRIERASIEEFEDN, BRAEAZIHRTEREA, X028 E X BIND BEMIFIBEIES
£ HE 11.28.1 11 ‘BEREN RN (BIND 9 EEZTSEFM) .

server

server iEAALEIEE RN named ARS5HANLEFZ B FRAR 5585 5 VRO BARET, R ZE E@ A
(K35 % 3%,
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transfer-format LIRS FRE B FHITRICEE, ©aLlZ one-answer (RE—NIHR
i0%k) , thALLE many-answers (ZEFRICE) . &3 : many-answers ETEAN, BIH
B BIND FRAR L,

trusted-keys

trusted-keys iEAALEFIEELR L DNS (DNSSEC) BN ERANH, BXXNIHRIEEFESE
2% 11.2.6.4 77 “DNS &2 B (DNSSEC) ",

view iE A A LRI IEE T EN E BB FFARSS SRATE ML EBRANE, XA EEHEK
EMXEHOE, mEMENZERTEETRANGE. 7N, CaiLEEXBRERTEANTEE
M, MIEREENREERHEMXKE,

RELZHHEM—MRTUREFEAZME, match-clients A IHEIEEEEAKRBE ORFEAM
IP Hhiik, MNRAEFEO LM options iE4F, EREZESAREMNZLR options 158, &E, X%
M view IEAEE LN AETE match-clients 7R FHAM zone &4,

i view HANEIIINFREE, RAVKERE-—NEDSEAE i IP Mt TEEG. XX
PMEFRFEBESE 5 11.26.1 7 “FHEO",

11.2.2.4. FEBHr%

FRIXLEIEA) S, /etc/named.conf XA EEERE, named RRSAZBEIXLETRE, Ha hBE A REEMNE
BMINMEER. UTREVERINE :

//

// FRERNZATA R A XA R, flin

notify yes; // notify all secondary nameservers

#
# FRIGENZITLRAVAR A XAE A 2R, i -
notify yes; # notify all secondary nameservers
/*H*/

FRA /* # */ Z AR STARERM R, 40

notify yes; /* notify all secondary nameservers */

11.2.3. Jmi X i 3044

/var/named/ B named T/EEXH, BANEBMNXIEXEEZIRIE zone 1IEAHH file LML, BEAEX
MIEE LS A R R, FRZXE RN S8 EXISEE, il example.com. zone,

3k 11.5. named BRSS X304
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EX p—
/var/named/ named RS TIEE K, FAFLZBMRSSHRE A
XN E R,
/var/named/slaves/ MEXEME T, named RS T B AXNE R,
/var/named/dynamic/ Hith XM Bk, LLinzs)s DNS (DDNS) Xif, =X
ZEEM DNSSEC 4, named [RESAEANXTE
Ko
/var/named/data/ EZMZTH debug XHEB R, named RS A B AiX
NEEN

X RESMERICRAR, EREERMIRS SITESIERZREH N ARKRLE ; HRICRE U
XIS, #jj ABENDESMIAR . RAESEREERN, BRRERFTRICTUEN KR STR
%o

FRA RS BRIC SR EB L SR E A —1T,

11.2.3.1. EAEKS
SLUETRS (B0 $) FHih, BEEZIESAM, HEBREZXHNG, UTERKEXHHINERES :
$INCLUDE
$Iih‘,lt(;lz-zll'-):=l BRI EERINE M ENHMESFZ X, XFEEMRKEXER T UREETRBN
X 15 0

$ 11.7. {85 $INCLUDE 5%

$INCLUDE /var/named/penguin.example.com

$ORIGIN

SORIGIN FES AL IR KIS ZM INBIARAEKRIC TS, LN RAE hostname BIIC %, T : IIRTE
/etc/named.conf RIEEZXI, NEEVLEFRXNES, RANRAMERIZKIZEAT,

£ 65 11.8 “FF $ORIGIN 55" 1, RFEMABLUR (B . fF5) SEMFIRICKMINE

example.com,

$1 11.8. £/ $ORIGIN 55
$ORIGIN example.com.

$TTL

STTL #8S A iLEZXIEHIE A Time to Live (TTL) g, BIXIFICRAEZ KN ERER, 8N F
RILKASEEEN TTLE, IEEITBEEXNMES.

BRXEE AL LIRS SR FRE EREFREKME, E/MZKISERRE, FHEKRERET
R0 5K B SRR AR A Al

fl 11.9. f5FH STTL 55
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$TTL 1D

11.2.3.2. EATRICK
UTFRAEEREB X FERANKEIRICE :

A
AT RIEE BN ENLHTOER IP ik, SERAUTHERR :
hostname IN A IP-address
A& hostname 18, NZi0KESIERRHFIEEH hosthame,
£ A 11,10 “FEATRICE” f, ¥ serverl.example.com iEKEM 10.0.1.3 HE
10.0.1.5,
fll 11.10. EAFRICE
serverl IN A 10.0.1.3
IN A 10.0.1.5
CNAME
IEA B RKGAME LB, Rk, XERICKEN BB A/EiIIR, SERAUTHER :
alias-name IN CNAME real-name
CNAME i 2FRERMAARRSEKIERMNICTK, il Web RSS20 waw, BEREERS
BR :
CNAME it kAN igEE M CNAME 105, X E B 285 o e T MEEN,
CNAME IR AN BEHMFTRICTEER (b0 A, NS, MX &%) ., B—HIAMEE R IZX I
[&5 DNSSEC #8%x#idx (Bl RRSIG. NSEC %)
HibiEmENTLREFE (FOQDN) HiRiCK (B NS, MX. PTR) R 1EME CNAME itK,
£ B 11.11 6 CNAME SHRICE" B, AR ENAS IP #Htk5i%E, M CNAME i % HE R
www EHELIEETE.
f 11.11. {85 CNAME ¥&ic &
serverl IN A 10.0.1.5
www IN CNAME serverl
MX

IS 1 B HACSRAR T AR B BX A R IR 6 B B AR (B Bl N AR FE R, eEAUTHER

IN MX preference-value email-server-name
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email-server-name 25 2MREHE (FQDN) . preference-value oI {§ F#1 = & #R 22 8] 45 HL FHP
BRSO H, HELHEFERFRFEMRIRENEMN, FH&/I preference-value {EHI MX
HRILKEBE LR, BN HFHMEIRS 276 AR —ELAMEEHS 2 BT £,

£ B 11,12 “EE MX FRICE” &, 85— mail.example.com - FHR4ARS 252

mail2.example.com TR AR 45 SR TE R ISR B example.com I BIHRA T BB %L,

fl 11.12. A MX FRidx

example.com. IN MX 10 mail.example.com.
IN MX 20 mail2.example.com.

NS

EIRF &5 LA N B ARG ERRNETRS R, EEAUTHER :

ssh username@penguin.example.net

nameserver-name NiZ e 2REE L (FQDN) ., 3* : YBEHNAMIRS SEBE 1% 18 B IRIAR
520, MNRERSSR, TNRHRSHATEE, S M2 ENHIRS 2.

5 11.13. {85/ NS ¥ERiC®

IN NS dnsl.example.com.
IN NS dns2.example.com.

PTR
EFACRIBRIZEMZEFB 7 —8B0. BEAUTEN :

last-IP-digit IN PTR FQDN-of-system

last-IP-digit ¥§ 5 =2 IP it MR E—1EFE, B FODN-of-system B5R2REEEZ (FQDN) .

PTRICEREEATHMATMEN, RN IP it R AEEEIEAET, BXHEAMN PTRILE
MELRBIESESE 11.2.3.4.2 17 “Wi[m RN KIS 4,

SOA

WRGNE R X B REGMRGSBNEMEANEERIVER, BEESEAR, EXEXEHNE—
NERICE, SFERAUTER

@ 1IN SOA primary-name-server hostmaster-email (
serial-number
time-to-refresh
time-to-retry
time-to-expire
minimum-TTL )

IEMABERERE :

@ F2IY% SORIGIN S (MNREHIXTE $ORIGIN IS, BEIRIFEF) EHX4 SOA FEICF
E X BB FRZ ],
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primary-name-server &5 & X MEIRN I E B IRAR S 2RI EN
hostmaster-email &% & 5 & FF 22 (B BXZE BYD A FL TR,

serial-number I8 T2 NE, BREKENXHEZLN X MEFRRIEM, Vi named TN IZE
AN IXAN X,

time-to-refresh 55 21 1 Z K XU EE BN, MRS &S AR REEIN N E LRSS
WEEEHFL KA IERE,

time-to-retry 85 B E X BMBRFIJ AN BEHH, FHR MRS 2= AR EER RIS KA
FEEGSKIFNBIE, MRERSIE time-to-expire 155 HLTE I (7] &8 BN RIET1H
R, BLMRSBRAFLENL, FRIARS R BN BIFRS BB,

1E£ BIND 4 #1 8 #1, minimum-TTL {55 2 Hth LIRSS 8% T4 X185 28U A, 7£ BIND 9
i, BEXNEELBFRENE S AKE, BELEEZERKAXEN 3 /M (BI3H) .

ECE BIND f, PRARSEIERERM AL, BIEREN BN E BN AT ERSE, Hing e
(M) ¢ /NP (H) o X (D) A (W) o 35 11.6 “F05 E AR A 5100 Hb D ISR ARy B B9y
[F] A T £ PR L At A =X B0 S [

X 11.6. ¥ 5 H b} E] AL H

E H i 7] ¥

60 im
1800 36M
3600 1H
10800 3H
21600 6H
43200 12H
86400 1D
259200 3D
604800 iw
31536000 365D

fl 11.14. {88 SOA iRl

@ IN SOA dnsl.example.com. hostmaster.example.com. (
2001062501 ; serial

21600 ; refresh after 6 hours

3600 ; retry after 1 hour

604800 ; expire after 1 week

86400 ) ; minimum TTL of 1 day

11.2.3.3. I EBH%

PRECRICKAIE SN, KEXHLEETE, named RSSBIGXLETR, BR A REENERMINE
Bo ASRERX—ITERAIBAE XA TR, Fi :

604800 ; expire after 1 week
11.2.3.4. AERHI
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LU R T B MATIFr B ER A

11.2.3.4.1. R BAX B3 4
Bl 11.15 “fE B XIS 4 JER T AMETE R & SOA fH.

f5il 11.15. T B X i S0

$ORIGIN example.com.

$TTL 86400
@

dnsi

dns2

~=

mail

mail2

14

14

IN

IN
IN
IN
IN
IN
IN

IN
IN
IN
IN
IN
IN

SOA dnsl.example.com. hostmaster.example.com. (
2001062501 ; serial

21600
3600

604800
86400 )

NS
NS
AAAA
AAAA
MX
MX
AAAA

AAAA

; refresh after 6 hours
; retry after 1 hour

; expire after 1 week

; minimum TTL of 1 day

dnsl.example.com.
dns2.example.com.
10.0.1.1
aaaa:bbbb::1
10.0.1.2
aaaa:bbbb::2

10 mail.example.com.
20 mail2.example.com.
10.0.1.5

aaaa:bbbb::5

10.0.1.6

aaaa:bbbb::6

; This sample zone file illustrates sharing the same IP addresses
; for multiple services:

14

services

ftp
www

IN
IN
IN
IN

IN
IN

A
AAAA
A
AAAA

CNAME
CNAME

10.0.1.10
aaaa:bbbb::10
10.0.1.11
aaaa:bbbb::11

services.example.com.
services.example.com.

EXDRBID, SRV EZFIRSS231%E N dns1.example.com #1 dns2.example.com, 3 A it k05!
HEAES 10.0.1.1 71 10.0.1.2 IP Hill,

EF MX 0 SRECEB A FIREEARSS 2@ A IC%EM mail M mail2, R XELINEEURSERE, |
BJ $SORIGIN A HY EEI mail.example.com #1 mail2.example.com,

{#F CNAME 10 RS eI b S AR MRS, a0 www. example.com (WWW) 15MEIEMAIARSS 25,
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NAFEFA /etc/named.conf FELIIN T zone IEEFHX MK IHARS :

zone "example.com" IN {
type master;
file "example.com.zone";
allow-update { none; };

L7,

11.2.3.4.2. Wi[a A FREAT X 183244
W[ 2 AR KIS0 B SRS IP ik iR e 2 REEE (FQDN) WEKEZIRERE., BEIRERE X4

TNo

Bl 11.16. 3 & PR X 1800

$ORIGIN 1.0.10.in-addr.arpa.

$TTL 86400

@ IN SOA dnsl.example.com. hostmaster.example.com. (
2001062501 ; serial

21600 ; refresh after 6 hours
3600 ; retry after 1 hour
604800 ; expire after 1 week
86400 ) ; minimum TTL of 1 day

@ IN NS dnsl.example.com.

1 IN PTR dnsl.example.com.

2 IN PTR dns2.example.com.

5 1IN PTR serverl.example.com.

6 IN PTR server2.example.com.

3 IN PTR ftp.example.com.

4 IN PTR ftp.example.com.

XN RGI, IP it 10.0.1.1 857 10.0.1.6 AN NMTZLEEHZ,

NAFEFA /etc/named.conf FELIIN T zone IEEHX M IEHARS :

zone "1.0.10.in-addr.arpa" IN {
type master;
file "example.com.rr.zone";
allow-update { none; };

b
XN REISHRE zone 1EDEL, BEEBEMHARZHLTRAZL, 3T BEALHEBTERXESXHHFITI=D
WA IP HlHR/FHE . in-addr.arpa, JXFEALETE M A & FRRAT X8 S04 R @ A S IP x4
X 15 % BX,

11.2.4. M rndc £F
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rndc 25 AR EE named RSB HIT IR, ERMNFMNTENSFPEAER, ERAEDOT -

rndc [option...] command [command-option]

11.2.4.1. BBE@X T B

P IEXHZ AR S B R IZAL R, @AF1F named BCE N IIFFmLIRO (BKIAN 953) , B AIIEZIRSSH
rndc BFHFERRE—FH,

x 11.7. A

E: p—
/etc/named.conf named RSB INEC & U4
/etc/rndc.conf rndc 2R E X4,
/etc/rndc.key KINFHAIE,

rndc BBEX AL F /etc/rndc.conf, MREFIZXXH, NiZEFRER /etc/rndc. key FHEH, %
XHREMA rndc-confgen -a 5 LETEPBETIEK,

% 112237734“313%’75@*” P, named 55 2{% M /etc/named. conf BEX{F B controls i

DEEMN, BRIEFRXNEG, BNRERFEEDE M (127.0.0.1) %R, HER
/etc/rndc.key EFE’\J@’%HO

BRENMEINFEFSE F 11.28 17 “HMFER" i (BIND 9 EHEFLZF M) 5IEHIFMITE,

P —

AL IERAN A P A1iZAR S5 4 3% control 843, EHER A root F 7 AILLELEY /etc/rndc. key X
1 :

~]# chmod o-rwx /etc/rndc.key

11.2.4.2. BERSRE
EFEALTHESKRE named RS YFIHRE ¢

~]# rndc status

version: 9.7.0-P2-RedHat-9.7.0-5.P2.el6
CPUs found: 1

worker threads: 1

number of zones: 16

debug level: 0

xfers running: 0

xfers deferred: 0

soa queries in progress: 0
query logging is OFF
recursive clients: 0/0/1000
tcp clients: 0/100

server is up and running
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11.2.4.3. EFrE AR E K Zone
EHEHIGABRESMH R zone, 7E shell B THALTHS :

~]# rndc reload
server reload successful

& 11 = DNS R55%

X EHEA zones, BN RIEZBIBIFTEZERNIN, UEERTUEREREMRENGTETHERLT

&tk zones i,
IH7E reload SRR EHZFEIATEHE AL — zone, HII0 :

~]# rndc reload localhost
zone reload up-to-date

&iE, RREEFHAREXGFRFTRINBORSE, HHA

~]# rndc reconfig

MBEEEFHERF AL DNS (DDNS) MK, 1EREEKIZIT freeze o % :

~]# rndc freeze localhost
SERE, 151517 thaw Sp 5 BR AT DDNS, FHEHEAIZKIGECH -

~]# rndc thaw localhost
The zone reload and thaw was successful.

11.2.4.4. EHXIEEHEH
H{FE A sign 85 B #H DNSSEC BiHHFMZ X5, Fla0 :

~]# rndc sign localhost

X EFEALLENSSEMXE, NAIIE zone 1IBEH ¥ auto-dnssec &% E N maintain, 40 :

zone "localhost" IN {
type master;
file "named.localhost";
allow-update { none; };
auto-dnssec maintain;

b

11.2.4.5. JZF DNSSEC %k

HEH root 1217 T4 /5 F DNSSEC itk :
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~]# rndc validation on
B, FERAUTHSERXAEI

~]# rndc validation off

(Red Hat Enterprise Linux 7 Z£757) A XTF DNSSEC HTEN 4,

11.2.4.6. J5 A Query Logging

EEN root iZfTUA TR GER (HER, BRXERLTFERRS) ERAE :
~]# rndc querylog

iHEE N root 1217 status SR ELRIXE.

11.2.5. ¥/ dig £F
dig BF2— 1 HS1TLE, ®iLEHIT DNS EiHH debug LFRERSGS RECE. HEMAENT -

dig [@server] [option...] name type

11.2.5.1. B LIRSS 33
HLINTHRAERZSSEREN BRI LTRSS 2

dig name NS

Bl 11.17. BFRIRSS 88 A2 HI
~]%$ dig example.com NS

; <<>> DiG 9.7.1-P2-RedHat-9.7.1-2.P2.fcl13 <<>> example.com NS

;; global options: +cmd

;; Got answer:

;7 ->>HEADER<<- opcode: QUERY, status: NOERROR, id: 57883

;; flags: qr rd ra; QUERY: 1, ANSWER: 2, AUTHORITY: O, ADDITIONAL: 0O

;7 QUESTION SECTION:
;example.com. IN NS

7 ANSWER SECTION:

example.com. 99374 IN NS a.liana-servers.net.
example.com. 99374 IN NS b.iana-servers.net.
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;7 Query time: 1 msec

;; SERVER: 10.34.255.7#53(10.34.255.7)
;; WHEN: Wed Aug 18 18:04:06 2010

;7 MSG SIZE rcvd: 77

11.2.5.2. & IP bt

BN THRAERIZe R ER N EEEOER IP thil

dig name A

$i 11.18. IP Hhhit # i)l
~]$ dig example.com A
; <<>> DiG 9.7.1-P2-RedHat-9.7.1-2.P2.fc13 <<>> example.com A
;; global options: +cmd
;; Got answer:
;7 ->>HEADER<<- opcode: QUERY, status: NOERROR, id: 4849
;; flags: qr rd ra; QUERY: 1, ANSWER: 1, AUTHORITY: 2, ADDITIONAL: 0O

;7 QUESTION SECTION:
;example.com. IN A

7 ANSWER SECTION:
example.com. 155606 1IN A 192.0.32.10

;+ AUTHORITY SECTION:

example.com. 99175 IN NS a.liana-servers.net.
example.com. 99175 IN NS b.iana-servers.net.
;; Query time: 1 msec

;7 SERVER: 10.34.255.7#53(10.34.255.7)

;; WHEN: Wed Aug 18 18:07:25 2010
;; MSG SIZE rcvd: 93

11.2.5.3. EH TN A
HLINTHRAERIZS S HEMR IP it HERENL -

dig -x address

fl 11.19. FH A E A

~]1%$ dig -x 192.0.32.10

177



SR E T

; <<>> DiG 9.7.1-P2-RedHat-9.7.1-2.P2.fc13 <<>> -x 192.0.32.10

;; global options: +cmd

;; Got answer:

;; ->>HEADER<<- opcode: QUERY, status: NOERROR, id: 29683

;; flags: qr rd ra; QUERY: 1, ANSWER: 1, AUTHORITY: 5, ADDITIONAL: 6

;+ QUESTION SECTION:
;10.32.0.192.1in-addr.arpa. IN PTR

;+ ANSWER SECTION:
10.32.0.192.in-addr.arpa. 21600 IN PTR www . example.com.

;7 AUTHORITY SECTION:

32.0.192.in-addr.arpa. 21600 IN NS b.iana-servers.org.
32.0.192.in-addr.arpa. 21600 IN NS c.liana-servers.net.
32.0.192.in-addr.arpa. 21600 IN NS d.iana-servers.net.
32.0.192.in-addr.arpa. 21600 IN NS ns.icann.org.
32.0.192.in-addr.arpa. 21600 IN NS a.liana-servers.net.
;; ADDITIONAL SECTION:

a.liana-servers.net. 13688 IN A 192.0.34.43
b.iana-servers.org. 5844 IN A 193.0.0.236
b.iana-servers.org. 5844 IN AAAA 2001:610:240:2::c100:ec
c.liana-servers.net. 12173 IN A 139.91.1.10
c.liana-servers.net. 12173 IN AAAA 2001:648:2c30::1:10
ns.icann.org. 12884 IN A 192.0.34.126

;; Query time: 156 msec

;; SERVER: 10.34.255.7#53(10.34.255.7)
;; WHEN: Wed Aug 18 18:25:15 2010

;; MSG SIZE rcvd: 310

11.2.6. BIND = ZRE

AZH BIND EER A named RFSIRUBFARITARS, HEFHEFEIRI, B BIND 9 BXESIZD
BE, AIRHtEZRE. BN DNS RS

*EE

FINEFA®KIIRERT, il DNSSEC, TSIG st#& IXFR (EXHEX, Incremental Zone
Transfer) , EHEMLSIMNERBIFTE RS BREZFFZIN6E, B2 L EER BB BIND hAHE
3E BIND AR %5 2aH,

211.2.8.1 11 “BLEXEY Y (BIND 9 EH i SZFM) WA IREIMINEEER A BIFArILH,

11.2.6.1. Z&0

ARBEEFRNPMLSREAZFIRRETRNER, XM WREEEN. EEXERRARBHE B RPN LINH
& FimByEU% DNS & H, Iﬁﬁﬁﬁiﬁki{blﬂ%?ﬂ@)ﬁ' B9 &,

TH1E /etc/named.conf BREX 4RI view BB ATEREZ MK, #H match-clients %715 DNS it
WS BB ICES, F o EREREIR LTI XIS EIE,
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11.2.6.2. WE X EFX (IXFR)

BEXEZE (IXFR) WLHAMRS B A THAETEMRSHFHEAX SRR, SIOERETRRNE
b, XEEERMMERTLRREE N,

#3%  RAEEFERSEHFEREREICTKAN AT FER IXFR, MRFHHHRERIE X HH#TER, NaERE
I EE (AXFR)

11.2.6.3. E54 %4 (Transaction SIGnatures, TSIG)

FSUEFE (TSIG) RIEERVFEER, E. WAMRSB[PHBALZZY, XHERLME TREIRE IP
ik 5EVHTRIREINE, EAREENMEFRVINELERER IP i, TFERERY.

MIRAE 9 FH4A, BIND ib32#F TKEY, BRH—MAEREEZENEXZRHAE.

*E%

EFERAFREMLITINER, BFRERKBET 1P HitFIAIET X,

11.2.6.4. DNS Z£J7 B (DNSSEC)

LR Z2Y B (DNSSEC) 12{t DNS HUBMIEIAGE, IMAEAIEL REIEREMN, YEENERK
EBimt R 2, SAENEIERBERICKRE SERFVAIL L,

DNSSEC M7 e/, BRAMETH +dnssec (IXE DNSSEC OK ZTi1E3K 5 DNSSEC XKEXHITTIRIC
), +cd (BT EFIRSBAERUFNN) , Il +bufsize=512 (JFEURE K/ ) 512B LAE@ETE
LERG M)

11.2.6.5. HEXMTMhRZA 6 (IPv6)

11.2.7. R HEE RAIEE X
LUF R a0fenit & F P B B B AR S5 E @ B R IEREHR IR -
ERERASSHES
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