c®WESUSE

{5 NetworkManager i &
EIEMSIERE

oa

RE
NetworkManager @—MEhSMEITHI SEEET R, AIHERMKZIZER
FERAHERET.
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B
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1 NetworkManager t8x#i:=

NetworkManager E— A AT EEMESEZEMNEIGENTH, ZHReIE. iEEM
BIEMEEERIEE,

£ SUSE Linux Enterprise Server for SAP Applications #1, NetworkManager ZRiAi&ith5=S
BHatE. ERRINLTBRARS, BERMATEEEMEEENEMMEZOMENSEIRS
BT, NetworkManager TR IEENRMNMEZ LB SinE, SIEEEE 802.1X RIFM
KEVNNE, 802.1X 2 IEEE HIE R BRI 5 s fR A& — BIE T in O RIS A e HIAR .

ISR AR XN TLAMEE, NetworkManager 2 EhEZECMTELANE, HAHITEES
MWEIEE, eI FohiE Al ML ETIR,

NetworkManager i@E S & U A A :

* NetworkManager FiPi2F — ErRIEIILE systemd s < 5% FIHFEFRE

nmcli G 1TRE

Ncurses 5im nmtui

NetworkManager [z

=4t

2 ZEMEIE NetworkManager

7£ SUSE Linux Enterprise Server for SAP Applications 1, NetworkManager Ak
ELXEHER, FTEEER, BELEENRRZITANENHEE, NRHET
E, UTEDRETHEXIZFEES.

2.1 =& NetworkManager

B LUEFE zypper &3k NetworkManager, &5, eI NetworkManager 1%
NERGE IS BEIEED.
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Z% NetworkManager:
> sudo zypper install NetworkManager
[2 A NetworkManager:

> sudo systemctl enable NetworkManager

[EF NetworkManager [a, FifiENEEERAESISERS.

2.2 F2E NetworkManager 1749

NetworkManager V1T A EZOECE X 4 /etc/NetworkManager/
NetworkManager.conf EN,

BXfH2ECE NetworkManager ITASIRENTENUE, EENAEEASER. EREER
3L (S £

EXHEESRENTD. STRENGIRBT— 1D, MHLUERE [1 PRk,
L# FERBITHRAR AR, BREESS [main] 8853 % plugins &, [logging] A1
[connectivity]:

[main] @
plugins=keyfile @
dhcp=dhclient

[connectivity] ©
uri=http://name.org

[logging] @
level=INFO
domains=ALL

't

O %% NetworkManager BYE I E
0 EBIEEEEENXHNEMESN. [keyfile] #EFZHF NetworkManager BIFR B EZER 511
BEo

© TEXEZNIINMESED, HisERTIREMSEEZS URL
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O EIE NetworkManager BIHEICRKSF 4T,

i3%21 . & NETWORKMANAGER.CONF

HREEREE X a&EHIE X .

[

. FTAFBECENXH:
> sudo vi /etc/NetworkManager/NetworkManager.conf
2. {21k NetworkManager iR :
> sudo systemctl stop network
3. BEERNERSY o

4. RFEN

5. J2&h NetworkManager:

> sudo systemctl start network

6. EEUAREMLE:

> sudo nmcli general show

3 B NetworkManager SFHP1EF

NetworkManager sFiP12F i ER systemd ARSS, FILEAIEA systemctl &3
LEEZTIPER,
f&an@id U T E RS EIE NetworkManager SFP1EF :

EERE
WMEKLE NetworkManager SFIFFEF BB IETEIET, HMAIANMKZEE ML FERRES,
BERAUTHS:

> systemctl status network
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ERTIFIER
Blan, HHIMMLREEY, EarEid@id L Tam<ERS NetworkManager SHP1ERF:

> sudo systemctl restart network

BLLFiFEERF
EEANRECE NI EFoIEHIRTICEY, &E[{=1E NetworkManager; HEES(IEIHMLS
IBERRY, WAfE1EiZARSE. =1k NetworkManager [, ERTZEHEBEMEZIZEONEX
THFHERE, T @dE1E NetworkManager, FahiEEMEZEONSEREEER,
ZE(=LE NetworkManager SFiF1ER, BFERAUTHS:

> sudo systemctl stop network

Bz NetworkManager SFFIER
NRIEBEILETIZTIRER, NEEEEFRICUEEFREMEERE, BERAUTHS:

> sudo systemctl start NetworkManager

4 BlEMLRIERE

ERIEF nncli a5 < B2 MR EEACE XX 1o

NetworkManager =3 FiE MK ECEFMENIERICE XM - XX G B IBAR A CIZETERED
MLERIEIREE. FUANBERT, XLEERREXHFLIHRFMEE /etc/NetworkManager/
system-connections/ BRH, TiZERT, SMRZEZRELEXH (Wi-Fi. X

. VPN) 393 R— I,

ERER EREEXHNES: HEIREFERZEEN, MYNEE XA EFIRNLF/ERRK
Bo —HRBOURES MERLLENH. EMEERTATMA—NERIRRTIRE S —MEE,
BN, NERIEEEZARTIA, NetworkManager EIIFIEEEZE S — B ENERE,
NetworkManager SFFIEFF A SR E IR ERE, ErBEa<S1TRE nmcli 3¢ ncurses R E
nmtui 5HXE,

4.1 BIERLIKMERE
fEF nncli B BRE UARIER, RERTUATSE:
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1. I AT A& DURBERRNIR S B R:

> nmcli device

2. BEERIR, RREEEANVEEXXHFRIRARBER:

nmcli connection show

NetworkManager 2 S MMLKZOIEHIES (NIC) SIE—MEEXH. B NIC EZEIA
BERENSENMG, ST MEEIERIMIEE XM,

3. SIRMBERECENF:

> sudo nmcli connection add con-name CONNECTION NAME ifname DEVICE NAME
type ethernet

4, EEMEELEXHIIMEMNKZILE:
> nmcli connection show CONNECTION NAME
5. BEEREEX . —fiRep<1EENT:

> sudo nmcli connection modify CONNECTION NAMESETTINGVALUE

a0, RARIANSEEEL IP #iltHE (DHCP 8§ SLAAC) , METIgeFLEERA IP
it

* XF IPv4

> sudo nmcli connection modify CONNECTION NAME ipv4.method manual
ipv4.addresses 192.0.2.1/24 ipv4.gateway 192.0.2.254 ipv4.dns
192.0.2.200 ipv4.dns-search example.com

* 3fF IPv6

> sudo nmcli connection modify INTERNAL-LAN ipv6.method manual
ipv6.addresses 2001:db8:1::fffe/64 ipv6.gateway 2001:db8:1::fffe
ipv6.dns 2001:db8:1::ffbb ipv6.dns-search example.com

6. BURECE X fF:

&M NetworkManager 1& BF1EEMLE %R



> sudo nmcli connection up CONNECTION NAME

7. WiFfcE:

a. WIENICH IPIRE:

> ip address show HOSTNAME

b. IGIEERIA IPv4 K :

> ip route show default

c. BIEERIA IPV6 WK

> ip -6 route show default

d. EF DNSI8&:

> cat /etc/resolv.conf

4.2 BIE Wi-Fi EEECE XS

&I {ER nmcli d3 & E Wi-Fio BREREE Wi-Fi BY, NetworkManager =BmhtlE—1
HBNEEIRE X, EEFZ Wi-Fi G, Bt & X 1TERE,

1. SR Wi-Fi T#=#Ih6e:

> sudo nmcli radio wifi on

2. BEEFAIRENTIR:

> sudo nmcli device

3. EEE Wi-Fi:

4, BEEMEEEEXHHINAENSILE:

> sudo nmcli device wifi connect WI-FI CONNECTION NAMEPASSWORD

&M NetworkManager 1& BF1EEMLE %R



> sudo nmcli connection show CONNECTION NAME

5. AU TR RIEFTEREERECE G

> sudo nmcli connection modify CONNECTION NAMESETTINGVALUE

ﬁuyny gﬁa%ﬁlu\ IPv4, iﬁﬁﬁﬁ:

> sudo nmcli connection modify WI-FI CONNECTION NAME ipv4.method manual
ipv4.addresses IP ADDRESS/SUBNET MASK

ERCEFRD IPv6 ik, EFER:

> sudo nmcli connection modify WI-FI CONNECTION NAME ipv6.method manual
ipv6.addresses IP ADDRESS/SUBNET MASK

6. EREE:

> sudo nmcli connection up WI-FI CONNECTION NAME

7. AU T LEIEER:

> nmcli connection show --active

RS R B R B VR R E R T R

4.3 CIENSHE

MBHE BN ENNEZOBSER, A—NEEEL, ErIEURNIZSE. EE
B F it L eIBRMBHE, MERHE ] LIRS M/ TR HEITR.

B3R
o WMEZERE: RS5HLEREM T NE SRS E NS
o ERSERERETHIENEEO
o MM, BAFEURTHEERR
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o BRUKMIGERTMEHEE, DAERSEE EREYIESEIMARMILE,

o HEEAMSEIRLS. MIREL VLAN IREEABEN RO, EEEAIUEeIBHENIZES !
BXEigE, WrLRRtIE,

PRI

° FERPEEZNZHAIFDEBE,
EARZHEHRED, BEREPOFIENERZOLIUERIF 3. BXIFAE
B, BEFIAN R RS,

* IBM POWER: ibmveth Rz #F4EET 516 (balance-tlb 1 balance-alb) ,
2F tlb 5 alb WM ERHIZEF R R IERN B ETRM B IR MAC it (2RI
AR MAC #iiik) BILAKMIREIE, POWER B4 AZIFXLEHIESE, ALt, ibmveth 73
B EZET 5 6,

o FEMEIMCBEIREHS TIMNEROMN, EAZSHEER, MNEZHPEEHE,
ZIa, 7 Guest BIRRIEIMEOSSHEIRETE, MMEL Guest FIBIBMERE R,
BIARTLATE Guest FECESRRE, BAREBINXEM. WETE Guest FECEYE, BN
Guest ZECZMEA, BENASEEMNEHSE, I, TFEREEFHNENEHR
1%, BREEXVS Guest PREIBIERMELSE,

HEER
BILAER AT EER
e (0) balance-rr

HEEABEEE— M IRE— I REOGE, RUESENNHTE, FEIHRINX
o RSN LRIV T AT REh L=,

e (1) active-backup
RE— "N ZOMFEDRS. MRELRERE, B—MEOBRTRENRS. BER
o XEIMIMER. FHREFENTMIZH,

e (2) balance-xor
mESRESEIREPESNEORETFERENERSD. RESEMAETE. &
BN, FEEAELET T I aE IR,

e (3) broadcast
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EFFEEOLT BFERE. RUHBHE, FEMNF ., FERHIEIE TR
IKFE, WMRAIEE, BUARN 1, HEERRRIVETRHEMHBERN RERETERIR
AN B & R IR (HIRIRIN R,

* (4)802.3ad
579 LACP, LACP APRFrERZOEBM M ERERNEENNTIRE, HESIUERZE
B—XiEN. RHBBEMOEFE. FTEEORDIEFIRMEN ethtool 15, UKZH
|IEEE 802.3ad shiSHEE S HH 1T T HNEENREN. INREIIRNZIFIETC, W
XEE IR,

e (5) balance-tlb
BiENERA TS, RUSEMAETE, SEEORMEZEFPREM ethtool 215,
FEEFENIRN R, BRELEIRYELARTU T ol 58 H ISR,

e (6) balance-alb
BiEN 8 FE,. RESHEMNAETYE, SEEORMNEFPIRHE ethtool 15, 7F
BTN ZH, BRIV LR T Bl e 8 Il P&,

BERENEGFM, KEEHNIRV S IFHLEER,
BXEMIRAIEIRER, 5418 https://www.kernel.org/doc/Documentation/

networking/bonding.txt #,
HBi22 . SIERMBHE

1. IEHERO:

> sudo nmcli connection add type bond con-name NWBOND ifname NWBOND
bond.options "mode=active-backup"

RPN EI2MER active-backup ERRIMLERSEE NETWORK BOND,

2. EEMKZIEOYIX:

> nmcli device status

DEVICE TYPE STATE CONNECTION
wlan0 wifi connected Vision
virbro bridge connected (externally) virbr@

p2p-dev-wlan® wifi-p2p disconnected
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eth0O ethernet wunavailable --
lo loopback unmanaged --

A ANLIZONTIRIEER. SR IRNKEERHENILE. FLENTIR
EF') p2p dev-wlan0 *EEE; ﬁ'ﬁVlrbrO EEEEEEE %EEEY{L.FO

3. B p2p-dev-wlan0 EEE AR, 1BEIEEEICE XA :

> sudo nmcli connection add type wifi-p2p slave-type bond con-name bond0-

portl ifname p2p-dev-wlan@ master bond0

RAPE N p2p-dev-wlan0 gIE—MNFECE X HHARME bond0 FiEH, HERIFA
bondo,

4, R virbrO DECLHE, BERUTHS

> sudo nmcli connection modify virbr0® master bond0

virbro REEECE X HEISARINE] bond0 ZE#EH,
5. BUEZERE:
> sudo nmcli connection up virbro
6. FiE IPv4iRE:
* 2% bond0 BEEMIZERIRO, HFERBUTHS

> sudo nmcli connection modify bond® ipv4.method disabled

o Z{Ef DHCP, AHEEHITEMEE,

o EfiE bond0 EHEAVERE IPv4 b, PIZEHEES. BRIAMIXAN DNS fRSS28, AR
U<

> sudo nmcli connection modify bond® ipv4.addresses '192.0.2.1/24'
ipv4d.gateway '192.0.2.254' ipv4.dns '192.0.2.253' ipv4.dns-search
‘example.com' ipv4.method manual

7. Bc& IPV61%E:
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o ERIGIEIRERERMISENRO, BEAUTHS:
> sudo nmcli connection modify bond® ipv6.method disabled

o BERTRSHALBEECE (SLAAC), TRHUTEMIRE

o FiLE bond0 EIZAIEES IPv6 ik, PULZIEED. ZAIAMSXA] DNS fRSZ28, BEH
U<

> sudo nmcli connection modify bond® ipv6.addresses '2001:db8:1::1/64'
ipv6.gateway '2001:db8:1::fffe' ipv6.dns '2001:db8:1::fffd' ipv6.dns-
search 'example.com' ipv6.method manual

8. BUEZIERE:
> sudo nmcli connection up bond®

9. EEHRIEER:

> nmcli device

EEY RS ET.

4.4 ECEMSHREE

MEHIRGRE SRR NS B O A SR MEGRSE, RIENHREN/THRM R, WYL
FHT BT IRHRNECE., WEHRHA] LIRS H EM/SRETR.

R
o PLRIESR
o ERSTERMIREFHNIENEED
o RIZPRHAH, BAERETREMEI
°» B%% libteam-tools &

o Z234t teamd 1 NetworkManager-team % {4€1,
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> sudo zypper install teamd
> sudo zypper install NetworkManager-team

o ERS R L LRERM T NE SRR EINIRE:

o BRLIAMIRERIEMERIRO, BIERS S EREYIEHEMURMIRE, HiE
HER RS,

o ERYBE. WL VLAN i2& BENERLMIRO, FiRaitI@XLRE, WaJEelEN
HIMHBIET I

PR !

o RERMESRLIE S N SHRHF 2 ERE
ERZSHEHFIRES, WENLERNFIEMSZEOLIUEREIE 32, BXIFHE
B, BTN RS,

o JREBFNEE ML :
REILEHZSINEZEOMK. EAZHREED, NZIEEVPEERG. 2G5, ~
Guest SN EIMEOSSRGNEEITE, MMEL Guest HEIEMEPE M2,
AL (BRI 7E Guest PECEIRYP, WETE Guest PECEMLKIRLE, WA Guest 73
i MMEO, BENASEEMSIE, id, FFEEELEFNREMERE, BRE
FHN5 Guest HRIBTER LIRS,

R4pET
BI LA LU H4RE T -

® broadcast

TEFrEEO LT BRERE. REHSHE, FETHINH

e roundrobin
HIEEARBEEE — N EIRE— N BEOER. RESEMAHTE, TEIRIE
o

e activebackup
RQE—IWEZEOLRTFEDIRS. MRERERE, S—MEORTRUEINRS. RES

£
8o

e |oadbalance
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WghigEEd HArEROGRE, EAMBRENITHETE (REhER) . HFHE
AR, RfERA BPFIRHRE. MTEHRHTE, BB dErBEOZEREG
ARBLERETE. RESENAHTE. FEERENIR .

e lacp

LACP AFRFr B O &M MECEMRFINEEMNTIRE, HEMIUEETIR—3E.
RUBEN AT, FTEZRORNIZFRMAY ethtool 4F, LUIKSZ#F IEEE 802.3ad
SHRESHHIT THENEEERNRIRN., NREIIRYZFIRT, NIXEE %R
o

BEERECHBEGFM, OEEIIRN TR

312 3 | BIERSEIRYS

1. BIEIRLHEO:

> sudo nmcli connection add type team con-name CONNECTION NAME
ifname TEAM NAME team.runner RUNNER-TYPE

f5lan, EfFEHE activebackup iZ1TIEFCIEMLZIRYE team0, 5IBTT:

> sudo nmcli connection add type team con-name team® ifname teamO
team. runner active.backup

2. EEMKIZEOTIR:

> nmcli device status

DEVICE TYPE STATE CONNECTION
wlan0 wifi connected Vision
virbro bridge connected (externally) virbr0

p2p-dev-wlan® wifi-p2p disconnected
etho ethernet unavailable
lo loopback unmanaged

TR LIRS BRI & AR EI MRS R, LUTRGIER T p2p-dev-wlan0 & virbro,
BILLEE], p2p-dev-wlan0 KECE, M virbro BEEEEENH.

3. NRMEIRSPECE n %0 :
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> sudo nmcli connection add type wifi-p2p slave-type team con-name team0-
portl ifname p2p-dev-wlan® master team®

R4t p2p-dev-wlan0 IZ—PMHECEXHHAINE teamd EiEH,

. BIA EE DA MRS

> sudo nmcli connection modify bond@ master team@

bond® RYEZECE XHENZARINE] teamO EZH,

. BURZRIERE

> sudo nmcli connection up bond®

. BBE IPv4IRE:

. BRIANEEAERMGE NSO, BEAUTHS:

> sudo nmcli connection modify team@ ipv4.method disabled

o EfffH DHCP, AEEBHITEMEE,
o EfgE bond0 FEZMIEEE IPv4 Hilit, MRS, ZRIAMIXA] DNS ARS388, iBiBlT
U<

> sudo nmcli connection modify team® ipv4.addresses '192.0.2.1/24'
ipv4d.gateway '192.0.2.254' ipv4.dns '192.0.2.253' ipv4.dns-search
"example.com' ipv4.method manual

7. Bc& IPV6 1%&:

o BRIRLNEE BIELGEMIB0, BEALUTHS:

> sudo nmcli connection modify team@ ipv6.method disabled

o BERTRSHUALBEECE (SLAAC), THRHUTEMIRE

o ELE team0 EIZAVEES IPv6 ik, PULRIEED. ZAIAMSXA] DNS fRS328, BEH
U<
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> sudo nmcli connection modify team® ipv6.addresses '2001:db8:1::1/64'
ipv6.gateway '2001:db8:1::fffe' ipv6.dns '2001:db8:1::fffd' ipv6.dns-
search 'example.com' ipv6.method manual

8. BUEIZEE:

> sudo nmcli connection up team0

9. EEENEMPNE, BEAUTHL:

> sudo teamdctl team@ state

4.5 BECEMWT

M — I Z I MERES RIS, NMKMAE NS WEREERRIZE,
ECEMET, IBHRRER U TRMA:

o fr5528 LEREM PN RNE SRR EIILE.

o BRLIKMILEBIEMTRIIRD, BHRARSS S L EREYIESEMARMIRE, BXLE
R BRI SHRA.

o ERMLEINGE. HPE T VLAN i E BIEMITRIRE, EXRITECIZMFRIIIZF X LR
&, AR,

2R 4 UM
1. BEMEHEO:

> sudo nmcli connection add type bridge con-name CONNECTION NAME
ifname BRIDGE NAME

g0, BAT@EIEITIATa<LelE TR bridgeo:

> sudo nmcli connection add type bridge con-name bridge® ifname bridge0

2. EERSEOTRUIEEEELIZE bridged:

17 &M NetworkManager 1& BF1EEMLE %R



18

> nmcli device status

DEVICE TYPE STATE
CONNECTION

wlan0 wifi connected
Vision

virbro bridge connected (externally)
virbro

p2p-dev-wlan0 wifi-p2p disconnected

etho ethernet unavailable

lo loopback unmanaged

bridge0 bridge connecting (getting IP configuration)
brdige0

74k T getting IP configuration A%, FAEREKRAESECEO, EHEHRDECE
A: p2p-dev-wlan® (REE) Mvirbro (BREBZFZREXH) .

. AMHAINEA:

> sudo nmcli connection add type wifi-p2p slave-type bridge con-name
bridge0-portl ifname p2p-dev-wlan@ master bridge0®

RGE N p2p-dev-wlan0 SIE— M FECE XX HZAIMNE bridged &,

. BIAEEZ D LA IZ MR

> sudo nmcli connection modify bond@ master bridge0®

bond® RYEZECE X HEIZAINE] bridged E#EH,

> sudo nmcli connection up bond0®

. BBE IPV4AIRE:
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o ER MRS ERFEMISENRO, BERUTHL:
> sudo nmcli connection modify bridge® ipv4.method disabled

o Efff DHCP, AEEHITEMERE,

o EffE bridge0 EZAVEEE IPv4 Hikit, LRIEES. BRIARIXF] DNS BRSS 28, 1BfE
B Tar<:

> sudo nmcli connection modify bridge@ ipv4.addresses '192.0.2.1/24'
ipv4.gateway '192.0.2.254' ipv4.dns '192.0.2.253' ipv4.dns-search
"example.com' ipv4.method manual

7. BCE IPV6 iE:
© BREMFLEBELMEENIRN, BEAUTHS:
> sudo nmcli connection modify bridge®@ ipv6.method disabled

o BERTRSHULBECE (SLAAC), THRHITEMRE

o EGHE bridge0 EIZAVEEES IPV6 Mk, PLBHERD. ZRIARIXF] DNS ARSS 28, BfE
BUTa<:

> sudo nmcli connection modify bridge@ ipv6.addresses
'2001:db8:1::1/64' ipv6.gateway '2001:db8:1::fffe' ipv6.dns
'2001:db8:1::fffd' ipv6.dns-search 'example.com' ipv6.method manual

8. BUEZiEsE:

> sudo nmcli connection up bridge0
9. WIEERE:

> nmcli device

YISEEEZME—IR O, NetworkManager R BUERT, B ARSECEMTHYE i
Ho
ERMEN BsiERRERO:
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> sudo nmcli connection modify bridge® connection.autoconnect-slaves 1

10. EE(F/4FE MR OB LUK IR & R BERR RS

> sudo ip link show master bridge0

11. ERFEAEEMHNLEROBNUKMIL SRS,

> sudo bridge link show

4.6 ECE VPN E#E

VPN (BIERRE) EERiREs R —MEy @Ed ERNE TR SmERE,
IR nmcli SO ERE VPN iEE,

312 5 . REMEE VPN EE
1. %% OpenVPN:

> sudo zypper install networkmanager-openvpn

2. BIZ VPN EZ:

> sudo nmcli connection add type vpn con-name MyOpenVPN ifname -- vpn-type

openvpn

3. BEIRE:

> sudo nmcli connection modify MyOpenVPN vpn.data "remote=VPN-SERVER-
ADDRESS, username=YOUR-USERNAME"

> sudo nmcli connection modify MyOpenVPN vpn.secrets "password=YOUR-
PASSWORD"

4. BcE DNS &

> sudo nmcli connection modify MyOpenVPN ipv4.dns "8.8.8.8 8.8.4.4"
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5. ZNONE&HE:

> sudo nmcli connection modify MyOpenVPN ipvé4.routes "192.168.1.0/24

192.168.1.1"
6. #UE VPN &
> sudo nmcli connection up MyOpenVPN

7. MR EREZ RSN TIERES!

> nmcli connection show --active

IEEA M E R

e

B LU nmcli connection modify spSMECAMKEE, i TH—MIBEE
T

>

sudo nmcli connection modify
CONNECTION-NAME PROPERTY VALUE

EYREY CONNECTION-NAME BY1&, j&fERH nmcli connection show #i <5 HiE

%, JABMNEARNERE F—THNE.

5.

1 EEREM

ATHIEFANE T ER LUECIRERE L

21
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R 1. EEEAER

Bt L) i1
ipv4.method TEXIZOFRENFN MR IPv4 i RC B RY ° auto — AFfE
Vak: F DHCP &h#& 43
BC 1P HuaEAYER
IME

e manual — i &
5475 P byt

e link-local
— XfERA I1Pv4
SERRZCHE I HE
(169.254.0.0/16)

e shared — 5H

it ENEZE
%
e disabled — &
Fﬁ IPV40
ipv4.dns — RV LI 185 FRAY DNS IP itk 0 “8.8.8.8
8.8.4.4”
ipv4.gateway ZEMRENRRIHAMWE ZSMVE  WXET IP it
L& B PR fsE P BV B FR 2 3t 3k
connection.id BFEmiiEE RFTERZEZINF
fTER
802-11-wireless.ssid ZEMHRTERR Wi-Fi W RH Wi-Fi SSID B9
FRIE

connection.autoconnect KEEENNFR/XHFABNERZINEENY] ongoff
X
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6 IR IERE

BERMSEE, UEMRESHRIHERERE,

6.1 BRNSEEE
S E SR AT A TN EZEANE K. EBEFEEE, 1BaTUTHhS:

> sudo nmcli networking on

HAR, LA EEFIRERANER. MEACEIERER, BRBUTIRIRE:
B2 6 | MBRIAEE
1. EENAERTIR:

> sudo nmcli connection show

2. EABREL UUID BRAER:

> sudo nmcli connection up uuid CONNECTION-UUID

w
558
W

HEIRRE:

> sudo nmcli connection show --active

6.2 FAMSER

ERILAGEA nncli sp SR AMLRIERE, MMERSTE RSN,
BRERREERE, FRBUTSRIRE:

1. EEEHEENTR:

> sudo nmcli connection show --active
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NAME UuID TYPE DEVICE

Wired connection 2 7b0c32ee-851e-3015-a658-4372b426273 ethernet

enp6s0f3ulu4d

lo 8041ed2a-edae-4bf7-a0db-d4b513b9d745 loopback 1o
virbr0 lbec1271-4bb6-46a7-a50a-4b329fa318d3 bridge virbr0
vnet0 acl96c81-0505-49f0-9328-b78e1746b4a9 tun vnetO

2. ZIESEERE.
> sudo nmcli connection down CONNECTION-NAME/CONNECTION-UUID
fi4n:

> sudo nmcli connection down virbro

BEENZRARAEE, 5E1T:

> sudo nmcli networking off

Q iE: ke
EREHERT (BEAEEE. 2EFEER , IfERXERAESISIER. &
$KESISE, NetworkManager MiEEE I E BT,

7T SN IERE

£/ nmcli f5 S 0] E A NetworkManager EIRFIMLEEEIZIVIRES. SEEIIF4H(E
o

TEH T AFRITRSEREREITESHS <,
EREREETIR

> nmcli connection show --active
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& & NetworkManager BT
> nmcli monitor

% R BRI RSHIE R L RES.
EEREMBEZNFAESR

> nmcli connection monitor CONNECTION-NAME

FREBOEERY, NetworkManager Si&5IE—17,
BRI EIIRE

> nmcli device monitor

T R BT E &g MEIGE R < REMEERTRITIR,
EE Wi-Fi EERESRE

> nmcli device wifi list

ZE LR ERAIA Wi-Fi RERE SSID. 558E (L% ®R) MRELENTIR,

8 NetworkManager HEIZF

NetworkManager BY;&5HH journald %%ELME%M%‘JHF;E

o NetworkManager BEFfE7E /var/log/syslog &, AJi@id journalctl &
LTEERTFAER.

NetworkManager I8 RAVESNR B A LG HEIEREHIMER. THABEELSHANT:

* ERR: RERHIRHS, FIEERERRK.

* WARN: BREH5HIRER, HISHIEIERH,

* INFO: BRBMEHEE, EFEAEIERIAIBIFIARI.

* DEBUG: iZRIFHAMIFAER, BHIENF4RY DHCP thsdiz,

* TRACE: ERIFHA (BEAER) NEM, HINBEERIIFHAERE.
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g*ﬁ éHUE,JEn_,\.LEir&ﬂU) EE\_/_

> nmcli general logging

INFO
PLATFORM, RFKILL,ETHER,WIFI,BT,MB,DHCP4,DHCP6,PPP,IP4,IP6,AUTOIP4,DNS, VPN,SHARING, SUPPLICANT

EHU II:EI&.IL/—.[_FEE ﬁi—fﬂ’] H ulﬂi%ﬁﬂjﬂ INFO — E gklklﬂ%o ul_JR 'ﬂ%E&ﬁ VDLHIE,J H lu\laié&
Al, EBfEam <Rt 2B,

ZEAFIB RN AEIZRES, 1BIE1T:

> sudo general logging level LEVEL domains ALL
BN, BREERNBRINKE, 1HIE1T!

> sudo nmcli general logging level INFO domains ALL
EERFEMHNBETICRES, FI90, 79 DNS #1 FIREWALL i&E DEBUG 43!, EE1T:
> sudo nmcli general logging level DEBUG domains FIREWALL,DNS

TEFIE T R journald EIE NetworkManager BEM&H <.

EI2 NETWORKMANAGER B7E

=k 1= FA
EEE NetworkManager B, 1B&B1T:

> sudo journalctl -u NetworkManager
EIAEE NetworkManager B, 1EiE1T:
> sudo journalctl -u NetworkManager -f

MRIEEERFERSE, 1BEM grep i3iE journalctl fat, a0, EEES DHCP 1H
*E"JEID\J iﬁ@?i:

> sudo journalctl -u NetworkManager | grep DHCP

26 f#F NetworkManager 18 BF1 & IR MLEERE



REFEAZE
Z & NetworkManager BEREFERIXHH, Blufx7FE) networkmanager.log, 5z
178

> sudo journalctl -u NetworkManager > networkmanager.log

ERAFERTEIRY NetworkManager BEREZRIX 4, FIMREFE

networkmanager timerange.log, 5iE{T:

> sudo journalctl -u NetworkManager --since "YYYY-MM-DD HH:MM:SS"™ --until
"YYYY-MM-DD HH:MM:SS" > networkmanager timerange.log

E{EFHS‘EE‘J”" =L jJ 1%@ NetWOFkManager EIL:\’ #T:EE/L.\EEEEE__H%T?) 1ﬁ —_r

> sudo journalctl -u NetworkManager -f >> live_networkmanager.log

AISCRT nmcli sp SRR Fan <, EaIEAEN]S NetworkManager sFHP12
R ELEEWLE,
nmcli sp S H—AIBEINT

# nmcli OPTIONSSUBCOMMANDSUBCOMMAND ARGUMENTS

Heh, OPTIONS B#EE 9.1 “nmcli @aS$iEm” RPN, SUBCOMMAND m]H F5IE A
—In:

connection
BFIENSZEE. EXFHER, BENE 02T “connection Fm<” o

device
BFREZEEEE, BXFMEE, BEWNEI3 T “device Fiid”

general
ERREMIR. BXFMESR, BEWNFE 947 “general 7@’ o
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monitor
1517 NetworkManager B9ESN, MUNRSIEEENISERESL M, tFmSATEBEM
o

O

networking
BEMERES. BXRIFMER, BERNEOST “networking Fa<” o

9.1 nmcliAp<iEkIn
BRTY Fon S MESEZIN, nmcli iR ] KA LR iEDm
-a|--ask
ZHmSRFEIEETLUERBNEMBR SR, Fi0, BEREAOSLUEZEEIMLS,

-c|--color {yes|no|auto}
EHE ekt yes RREAEE, no RRFERE®, auto RR{NERINERLERE]
237N el FE TTNEs e S

-m|--mode {tabular|multiline}
£ tabular 2 (B1TER—1 KB, VEXEZBEWEEREMN) Mmultiline 2 (&
MBEEAZT, STEMRIME—1T) ZEWHR, FIAMEXH tabular &3,
-h|--help
SIS EEED,
-w|--wait seconds
REERF NetworkManager SERIRERVEBITHAIR. W T HEERKNEABETZANGS (I
WEREECE) , BINERLE,

9.2 connection F5d

f£MA connection i< AU ERERIEEE X EEEZNEMEE, nmcli connection
IR TS REBMZIERE:

show
HI &R
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> nmcli connection show
R LUER i< R BRE X EEZNAT:
> nmcli connection show CONNECTION ID

Hrh CONNECTION ID 2MERARIART: EHEERM. UUID BE&E

up
BURTRMERERE., JUERIZRSREMMEEE, EXEERITEAENE, WEEIE

THbER<.
> sudo nmcli connection up [--active] [CONNECTION ID]

*EI' --active }=; /\ZKALILT/EEjJEEEYFFO EklA-LX%IEl_JE—JMT/EEi *ﬁﬂ*@uﬁﬂﬁo

FREE,
> sudo nmcli connection down CONNECTION ID

Hrh, CONNECTION ID @FEEMRART: EERFR. UUID igE
NMREEREE, WEHEAENEE, BMEZEREAS autoconnect ir5&.

modify
SEE IR EENE %

> sudo nmcli connection
modify CONNECTION ID SETTING.PROPERTY PROPERTY_ VALUE

Hrh:
o CONNECTION ID @EEINRFT: &EFERM. UUID ZE&F
e SETTING.PROPERTY 2EMZFR, a0 ipv4.addresses

e PROPERTY VALUE 2 SETTING.PROPERTY RYFREE
LU TrE{E8E ethernetl &3/ autoconnect &I ;

> sudo nmcli connection modify ethernetl connection.autoconnect no
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add
ERRMEMAT RINEE, ZHSNEERMT modify &<

> sudo nmcli connection add CONNECTION ID save YES|
NO SETTING.PROPERTY PROPERTY_ VALUE

ZE/DWHERE connection. type SfEf type, ATRBHISHRMGEEE] DHCP etho #21
BILAKRPERE, HEZRiZ%EER autoconnect #r&:

> sudo nmcli connection add type ethernet autoconnect no ifname eth0

edit
AR ERFiERFENEER,

> sudo nmcli connection edit CONNECTION ID

clone
=REIGER, REEEOT:

> sudo nmcli connection clone CONNECTION ID NEW NAME

Erh CONNECTION ID REmfEpgEss,

delete
IBRINE EE:

> sudo nmcli connection delete CONNECTION ID

monitor
IITIRMAERE, SRENEEZY, NetworkManager iE5IE—17.

> sudo nmcli connection monitor CONNECTION ID

reload
MR EFINEFrEEEX Y. BT NetworkManager A MSITFHERX G RITINER,
FbEHIEX X HITENE, BREFERAILGS, S ARBERIEMFHFS,

load
ENE/EMINESFEREEXX S, BiET:
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> sudo nmcli connection load CONNECTION FILE

X LERGSFEMER, BB nncli 324 (https://networkmanager.dev/docs/api/
latest/nmcli.html) <

9.3 device Fiid
£/ device Fa<S o LU ERMEIEMLEZIE, nmcli device ;S HRFIU TGRS

status

7):1|J_LLFEEIX%EI:Hku_,\o

> nmcli device status

show

ETEXZENFAER. NRKIEERE, WBTAEIRE,.
> mcli device show [DEVICE NAME]

connect
BT NetworkManager SR IX B AIBUERE HERE., MR LBARBHEE, W=
BIRFTRIACE X o

> sudo nmcli device connect DEVICE NAME

modify
IHFEIRE LT ESHIRESHEERITIGR EN. ERAEEEERAILE X HFF.

> sudo nmcli device modify DEVICE NAME [+]-] SETTING.PROPERTY VALUE

BXAIEERY SETTING. PROPERTY {8, 32 M nm-settings-nmcli(5).
UTREGIEIRSE conl EE5) IPv4 HEEEHE,

> sudo nmcli dev modify conl ipv4.method shared

disconnect

Wi ig &, HEIEREEREATFHNER T BoIRUEEMERE,
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> sudo nmcli device disconnect DEVICE NAME

delete
MRGRRBRED. AT &S RIS ERNNFE RIS, TEERLHSH)
BREEMHIZ S

> sudo nmcli device delete DEVICE NAME
wifi
FIEFrE R AR So

> nmcli device wifi

wifi connect
ZE3Z53% SSID =Y BSSID F5E M Wi-Fi W&, Zan B LI TR :

e password - &ML OL
e ifname - BFREREO
* name - AJ A ERES

> sudo nmcli device wifi connect SSID [password PASSWORD VALUE]
[ifname INTERFACE NAME]

EFHAO< pass$word2#@Q E#ZE) Wi-Fi GUESTWIFi, 15517

> sudo nmcli device wifi connect GUESTWiFi password pass$word2#@@

9.4 general F&<

Al LA b fi $ & F NetworkManager IRESHIR, UREHREN B BEIZREF. nmcli
general iR Ta<:

status
7R NetworkManager BIEURZS, WNRFK 7 nmcli general H<iEEMS, MAKIA
=fEH status,
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> nmcli general status

hostname
MRKIBHFENRZENSE, WERFHFENR. OREE THENR, WERKETF
KEMENRZ,

> sudo nmcli general hostname [HOSTNAME]
{5140, EigE MyHostname, 1&ia1T:
> sudo nmcli general hostname MyHostname

permissions
EREM NetworkManager 11 (FINERAHERMLE. BHEESE) MR,

> nmcli general permissions

logging
STHBEH NetworkManager BEZREHIF, ERIEREASHIBRT, LHIR
ErEr1HEIRRER I,

> sudo nmcli general logging [level LEVEL domains DOMAIN]

LEVEL AL FE—E: OFF. ERR. WARN. INFO. DEBUG gf TRACE,

DOMAIN AN TFFREYESIZR: PLATFORM. RFKILL. ETHER. WIFI. BT. MB.
DHCP4. DHCP6. PPP. WIFI_SCAN. IP4. IP6. AUTOIP4. DNS. VPN. SHARING.
SUPPLICANT. AGENTS. SETTINGS. SUSPEND. CORE. DEVICE. OLPC. WIMAX.
INFINIBAND. FIREWALL. ADSL. BOND. VLAN. BRIDGE. DBUS_PROPS. TEAM.
CONCHECK. DCB. DISPATCH. AUDIT. SYSTEMD. VPN_PLUGIN. PROXY,

9.5 networking F&m<

EAZFHLAUERMEBEPRS, i, ERLH<STUBARERML, nmcli

networking $EZT U Ta<:

on/off
BERSZAMSE, off i5<{E NetworkManager B2KIFREEL,
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> sudo nmcli networking on

connectivity
ETRMEERIRS, NREHA check, NetworkManager EHRITHHREHE, BUEE
TJ:/A$_AZ/J”JEUE/J'{kn_,\o

> nmcli networking connectivity
AIREAVIRTSUI T :

* none: FHREZIMEMMLE,

portal: FHUFEFN IR ZE, TEARITELEW,
limited: FHIEZEZZIMLE, BEEHRIEEEM,

full: I*J-LE'I HIL ||__|2§, ijélﬁlﬂﬁﬁ*no

unknown: NetworkManager To;&HE MRS,

10 &

7 fReN{EA AN HERR NetworkManager RENERE I H AR L,

10.1 MLEXRIBE(T

NERMLETEIE T TE, IRER M NetworkManager 8 BiE. MEBREX—IER, BIRUT
SIRIRIE:

1. ¥2%& NetworkManager @& BB AHAFIERIRE

> sudo systemctl status network

2. 90 NetworkManager & FEANRTS, BREBMA:

> sudo systemctl enable NetworkManager

3. WIR NetworkManager &b FIEERRIRTS, BEHER:
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> sudo restart NetworkManager

10.2  Wi-Fi iE3z(n)#
NREIEER] Wi-Fi ==, BRI T B!
1. &F Wi-Fi EER5IX:
> sudo nmcli device wifi list
2. MRFETHREIRS, BEHERE Wi-Fi EZLATERRE:
> sudo nmcli connection show --active
3. SNRKFIH Wi-Fi 38, BIIE Wi-Fi R
> sudo nmcli device status
a. IRREA disconnected, MFCEIBRNIER,
> sudo nmcli connection up CONNECTION NAME
b. MNFIAZSH unavailable, JFEJE NetworkManager:
> sudo systemctl restart NetworkManager
4. 7 NetworkManager BEFAIHEIRHEE,
> sudo journalctl -u NetworkManager -n 100
5. Wi-Fi iIRE A RERRI= 5L
a. MEIGEELRIEE:
> sudo rfkill list

phy0: Wireless LAN
Soft blocked: yes
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Hard blocked: no
b. BUEE&IRE:
> sudo rfkill unblock all
6. IPv4 gt rIReEC B RIR, BONEX—IER, IBEENER DHCP:
> sudo nmcli connection modify SSID ipv4.method auto
7. RABERBUEERE:
> sudo nmcli connection up SSID
8. ZINEIERESR Wi-Fi P4

> sudo nmcli device wifi connect SSID password PASSWORD

10.3 WIBYEE )R

EHENEZHERD, BERWIDEERS, REHERONRKRE, AEFER nncli HmSERMNLE
HEJ’DO

BI27 MBHEERE
. SIEHEEERRES:

nmcli connection status

2. WEMBGEIRS, SEHPERD.

nmcli device status

3. & /proc/net/bonding/bond0 FLREETIRTS
X HRMTHEXPERN. EENBERENEEREMBXFAER,

4. NRFEFVDTIFERRS, BEREEE:

nmcli con up connectionname
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5. IRIBRBEEIERX.

nmcli con edit connectionname

6. ER&EE.

> sudo nmcli connection up bond0®

10.4 [MLE AL a] @0

I9UE /var/log/messages A 5MERGFIEXBIEIRHE Bo

TR LT UL MEFRIE NSRRI Dimg&EHMSREERFAEE. BRERE
AR, URIREFEERERN. #ITENG, FEMNBENSRIEZEHER
NetworkManager,

312 8 | MERHNES
1. EFRETIK:

nmcli device
2. EEMEBRIEZIFAES

nmcli connection show teamname

3. BRAEO:

nmcli connection modify teamname bond.options "mode=active-

backup"

4, EFNFMBRGER:

nmcli connection reload teamname

5. &3 NetworkManager,

> sudo systemctl restart NetworkManager.service
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11 %1E=HA
KRANERE© 2006-2026 SUSE LLC FliEfE A, FZEERENF,

IRIE GNU B B4 IFA]IE (GNU Free Documentation License) higZs 1.2 5% (IRIEIRAYERR)
s 1.3 REFERR, FEURTFEES. 9 &M/SUECASHERINIR ; AShiRi A BRI Al e
ROl L&, WFEIhRZS 1.2 BIEIABEETE “GNU Free Documentation License” #B43

B% SUSE &t5, B85 https://www.suse.com/company/legal/ 7, FAEEME=AEIRD
AAMEMFIBEENM™, BRGSO ™%F) KR SUSE REXEKATNER. B3 (*) KRE
=F TR

IR AKAEBFABEAT, EXTERFRTIERERTIR, SUSE LLC REXBXAF. fFEMIF
EXF AR MAEEIRH A LGSR N EREREIERET,

A GNU Free Documentation License

Copyright (C) 2000, 2001, 2002 Free Software Foundation, Inc. 51 Franklin St, Fifth Floor,
Boston, MA 02110-1301 USA. Everyone is permitted to copy and distribute verbatim copies

of this license document, but changing it is not allowed.

0. PREAMBLE

The purpose of this License is to make a manual, textbook, or other functional and useful
document "free" in the sense of freedom: to assure everyone the effective freedom to copy
and redistribute it, with or without modifying it, either commercially or non-commercially.
Secondarily, this License preserves for the author and publisher a way to get credit for

their work, while not being considered responsible for modifications made by others.

This License is a kind of "copyleft", which means that derivative works of the document
must themselves be free in the same sense. It complements the GNU General Public

License, which is a copyleft license designed for free software.

We have designed this License to use it for manuals for free software, because free
software needs free documentation: a free program should come with manuals providing
the same freedoms that the software does. But this License is not limited to software
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manuals; it can be used for any textual work, regardless of subject matter or whether it
is published as a printed book. We recommend this License principally for works whose

purpose is instruction or reference.

1. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that contains a notice
placed by the copyright holder saying it can be distributed under the terms of this License.
Such a notice grants a world-wide, royalty-free license, unlimited in duration, to use that
work under the conditions stated herein. The "Document", below, refers to any such
manual or work. Any member of the public is a licensee, and is addressed as "you". You
accept the license if you copy, modify or distribute the work in a way requiring permission

under copyright law.

A "Modified Version" of the Document means any work containing the Document or a
portion of it, either copied verbatim, or with modifications and/or translated into another

language.

A "Secondary Section" is a named appendix or a front-matter section of the Document
that deals exclusively with the relationship of the publishers or authors of the Document
to the Document's overall subject (or to related matters) and contains nothing that could
fall directly within that overall subject. (Thus, if the Document is in part a textbook of
mathematics, a Secondary Section may not explain any mathematics.) The relationship
could be a matter of historical connection with the subject or with related matters, or of

legal, commercial, philosophical, ethical or political position regarding them.

The "Invariant Sections" are certain Secondary Sections whose titles are designated, as
being those of Invariant Sections, in the notice that says that the Document is released
under this License. If a section does not fit the above definition of Secondary then it is not
allowed to be designated as Invariant. The Document may contain zero Invariant Sections.
If the Document does not identify any Invariant Sections then there are none.

The "Cover Texts" are certain short passages of text that are listed, as Front-Cover Texts or
Back-Cover Texts, in the notice that says that the Document is released under this License.
A Front-Cover Text may be at most 5 words, and a Back-Cover Text may be at most 25

words.
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A "Transparent" copy of the Document means a machine-readable copy, represented in a
format whose specification is available to the general public, that is suitable for revising
the document straightforwardly with generic text editors or (for images composed of
pixels) generic paint programs or (for drawings) some widely available drawing editor,
and that is suitable for input to text formatters or for automatic translation to a variety

of formats suitable for input to text formatters. A copy made in an otherwise Transparent
file format whose markup, or absence of markup, has been arranged to thwart or
discourage subsequent modification by readers is not Transparent. An image format is not
Transparent if used for any substantial amount of text. A copy that is not "Transparent" is
called "Opaque".

Examples of suitable formats for Transparent copies include plain ASCII without markup,
Texinfo input format, LaTeX input format, SGML or XML using a publicly available DTD, and
standard-conforming simple HTML, PostScript or PDF designed for human modification.
Examples of transparent image formats include PNG, XCF and JPG. Opaque formats
include proprietary formats that can be read and edited only by proprietary word
processors, SGML or XML for which the DTD and/or processing tools are not generally
available, and the machine-generated HTML, PostScript or PDF produced by some word

processors for output purposes only.

The "Title Page" means, for a printed book, the title page itself, plus such following pages
as are needed to hold, legibly, the material this License requires to appear in the title page.
For works in formats which do not have any title page as such, "Title Page" means the text
near the most prominent appearance of the work's title, preceding the beginning of the
body of the text.

A section "Entitled XYZ" means a named subunit of the Document whose title either

is precisely XYZ or contains XYZ in parentheses following text that translates XYZ in
another language. (Here XYZ stands for a specific section name mentioned below, such
as "Acknowledgements", "Dedications", "Endorsements", or "History".) To "Preserve the
Title" of such a section when you modify the Document means that it remains a section
"Entitled XYZ" according to this definition.
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The Document may include Warranty Disclaimers next to the notice which states that

this License applies to the Document. These Warranty Disclaimers are considered to be
included by reference in this License, but only as regards disclaiming warranties: any other
implication that these Warranty Disclaimers may have is void and has no effect on the

meaning of this License.

2. VERBATIM COPYING

You may copy and distribute the Document in any medium, either commercially or non-
commercially, provided that this License, the copyright notices, and the license notice
saying this License applies to the Document are reproduced in all copies, and that you
add no other conditions whatsoever to those of this License. You may not use technical
measures to obstruct or control the reading or further copying of the copies you make

or distribute. However, you may accept compensation in exchange for copies. If you
distribute a large enough number of copies you must also follow the conditions in section
3.

You may also lend copies, under the same conditions stated above, and you may publicly
display copies.

3. COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have printed covers) of
the Document, numbering more than 100, and the Document's license notice requires
Cover Texts, you must enclose the copies in covers that carry, clearly and legibly, all these
Cover Texts: Front-Cover Texts on the front cover, and Back-Cover Texts on the back cover.
Both covers must also clearly and legibly identify you as the publisher of these copies.
The front cover must present the full title with all words of the title equally prominent
and visible. You may add other material on the covers in addition. Copying with changes
limited to the covers, as long as they preserve the title of the Document and satisfy these

conditions, can be treated as verbatim copying in other respects.
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If the required texts for either cover are too voluminous to fit legibly, you should put the
first ones listed (as many as fit reasonably) on the actual cover, and continue the rest onto
adjacent pages.

If you publish or distribute Opaque copies of the Document numbering more than 100,
you must either include a machine-readable Transparent copy along with each Opaque
copy, or state in or with each Opaque copy a computer-network location from which the
general network-using public has access to download using public-standard network
protocols a complete Transparent copy of the Document, free of added material. If you use
the latter option, you must take reasonably prudent steps, when you begin distribution

of Opaque copies in quantity, to ensure that this Transparent copy will remain thus
accessible at the stated location until at least one year after the last time you distribute an

Opaque copy (directly or through your agents or retailers) of that edition to the public.

Itis requested, but not required, that you contact the authors of the Document well before
redistributing any large number of copies, to give them a chance to provide you with an

updated version of the Document.

4. MODIFICATIONS

You may copy and distribute a Modified Version of the Document under the conditions of
sections 2 and 3 above, provided that you release the Modified Version under precisely
this License, with the Modified Version filling the role of the Document, thus licensing
distribution and modification of the Modified Version to whoever possesses a copy of it. In

addition, you must do these things in the Modified Version:

A. Useinthe Title Page (and on the covers, if any) a title distinct from that of the
Document, and from those of previous versions (which should, if there were any,
be listed in the History section of the Document). You may use the same title as a

previous version if the original publisher of that version gives permission.

B. List on the Title Page, as authors, one or more persons or entities responsible for
authorship of the modifications in the Modified Version, together with at least five of
the principal authors of the Document (all of its principal authors, if it has fewer than

five), unless they release you from this requirement.
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. State on the Title page the name of the publisher of the Modified Version, as the

publisher.

. Preserve all the copyright notices of the Document.

. Add an appropriate copyright notice for your modifications adjacent to the other

copyright notices.

. Include, immediately after the copyright notices, a license notice giving the public

permission to use the Modified Version under the terms of this License, in the form
shown in the Addendum below.

. Preserve in that license notice the full lists of Invariant Sections and required Cover

Texts given in the Document's license notice.

. Include an unaltered copy of this License.

. Preserve the section Entitled "History", Preserve its Title, and add to it an item stating

at least the title, year, new authors, and publisher of the Modified Version as given

on the Title Page. If there is no section Entitled "History" in the Document, create
one stating the title, year, authors, and publisher of the Document as given on its
Title Page, then add an item describing the Modified Version as stated in the previous

sentence.

. Preserve the network location, if any, given in the Document for public access to

a Transparent copy of the Document, and likewise the network locations given in
the Document for previous versions it was based on. These may be placed in the
"History" section. You may omit a network location for a work that was published at
least four years before the Document itself, or if the original publisher of the version

it refers to gives permission.

. For any section Entitled "Acknowledgements" or "Dedications", Preserve the Title

of the section, and preserve in the section all the substance and tone of each of the

contributor acknowledgements and/or dedications given therein.

. Preserve all the Invariant Sections of the Document, unaltered in their text and in

their titles. Section numbers or the equivalent are not considered part of the section
titles.
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M. Delete any section Entitled "Endorsements". Such a section may not be included in
the Modified Version.

N. Do not retitle any existing section to be Entitled "Endorsements" or to conflict in title

with any Invariant Section.

0. Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices that qualify as
Secondary Sections and contain no material copied from the Document, you may at your
option designate some or all of these sections as invariant. To do this, add their titles to
the list of Invariant Sections in the Modified Version's license notice. These titles must be

distinct from any other section titles.

You may add a section Entitled "Endorsements", provided it contains nothing but
endorsements of your Modified Version by various parties--for example, statements of
peer review or that the text has been approved by an organization as the authoritative
definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a passage of up to
25 words as a Back-Cover Text, to the end of the list of Cover Texts in the Modified Version.
Only one passage of Front-Cover Text and one of Back-Cover Text may be added by (or
through arrangements made by) any one entity. If the Document already includes a cover
text for the same cover, previously added by you or by arrangement made by the same
entity you are acting on behalf of, you may not add another; but you may replace the old
one, on explicit permission from the previous publisher that added the old one.

The author(s) and publisher(s) of the Document do not by this License give permission
to use their names for publicity for or to assert or imply endorsement of any Modified

Version.
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5. COMBINING DOCUMENTS

You may combine the Document with other documents released under this License, under
the terms defined in section 4 above for modified versions, provided that you include in

the combination all of the Invariant Sections of all of the original documents, unmodified,
and list them all as Invariant Sections of your combined work in its license notice, and that

you preserve all their Warranty Disclaimers.

The combined work need only contain one copy of this License, and multiple identical
Invariant Sections may be replaced with a single copy. If there are multiple Invariant
Sections with the same name but different contents, make the title of each such section
unique by adding at the end of it, in parentheses, the name of the original author or
publisher of that section if known, or else a unique number. Make the same adjustment
to the section titles in the list of Invariant Sections in the license notice of the combined

work.

In the combination, you must combine any sections Entitled "History" in the various
original documents, forming one section Entitled "History"; likewise combine any sections
Entitled "Acknowledgements", and any sections Entitled "Dedications". You must delete all
sections Entitled "Endorsements".

6. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents released
under this License, and replace the individual copies of this License in the various
documents with a single copy that is included in the collection, provided that you follow
the rules of this License for verbatim copying of each of the documents in all other
respects.

You may extract a single document from such a collection, and distribute it individually
under this License, provided you insert a copy of this License into the extracted document,

and follow this License in all other respects regarding verbatim copying of that document.
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7. AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and independent
documents or works, in or on a volume of a storage or distribution medium, is called an
"aggregate" if the copyright resulting from the compilation is not used to limit the legal
rights of the compilation's users beyond what the individual works permit. When the
Documentisincluded in an aggregate, this License does not apply to the other works in

the aggregate which are not themselves derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these copies of the Document,
then if the Document is less than one half of the entire aggregate, the Document's Cover
Texts may be placed on covers that bracket the Document within the aggregate, or the
electronic equivalent of covers if the Document is in electronic form. Otherwise they must

appear on printed covers that bracket the whole aggregate.

8. TRANSLATION

Translation is considered a kind of modification, so you may distribute translations of the
Document under the terms of section 4. Replacing Invariant Sections with translations
requires special permission from their copyright holders, but you may include translations
of some or all Invariant Sections in addition to the original versions of these Invariant
Sections. You may include a translation of this License, and all the license notices in the
Document, and any Warranty Disclaimers, provided that you also include the original
English version of this License and the original versions of those notices and disclaimers.
In case of a disagreement between the translation and the original version of this License

or a notice or disclaimer, the original version will prevail.

If a section in the Document is Entitled "Acknowledgements", "Dedications", or "History",
the requirement (section 4) to Preserve its Title (section 1) will typically require changing

the actual title.
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9. TERMINATION

You may not copy, modify, sublicense, or distribute the Document except as expressly
provided for under this License. Any other attempt to copy, modify, sublicense or
distribute the Document is void, and will automatically terminate your rights under this
License. However, parties who have received copies, or rights, from you under this License

will not have their licenses terminated so long as such parties remain in full compliance.

10. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free
Documentation License from time to time. Such new versions will be similar in spirit to the
present version, but may differ in detail to address new problems or concerns. See https://

www.gnu.org/copyleft/ a.

Each version of the License is given a distinguishing version number. If the Document
specifies that a particular numbered version of this License "or any later version" applies
to it, you have the option of following the terms and conditions either of that specified
version or of any later version that has been published (not as a draft) by the Free Software
Foundation. If the Document does not specify a version number of this License, you may

choose any version ever published (not as a draft) by the Free Software Foundation.

ADDENDUM: How to use this License for your documents

Copyright (c) YEAR YOUR NAME.

Permission is granted to copy, distribute and/or modify this document
under the terms of the GNU Free Documentation License, Version 1.2

or any later version published by the Free Software Foundation;

with no Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts.
A copy of the license is included in the section entitled “GNU

Free Documentation License”.

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace the
“with...Texts.” line with this:

with the Invariant Sections being LIST THEIR TITLES, with the
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Front-Cover Texts being LIST, and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other combination of the

three, merge those two alternatives to suit the situation.

If your document contains nontrivial examples of program code, we recommend releasing
these examples in parallel under your choice of free software license, such as the GNU

General Public License, to permit their use in free software.
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