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REA

X EELEMIRTTM Cockpit Web REHITHES.
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B

18IF AT LAER Cockpit REE RS

2K

E1EM Cockpit 2HEERS, EHIHRE sudo 1,
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HZX

1 X7F Cockpit 3
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1 X7 Cockpit

Cockpit 22— MNETF Web WEIF.RE, rlLEM—MIBEEAINEERES, BRAEER
Cockpit IR BHEIF, FABRRIAMERT, Cockpit EREEFRIIRSZSRINFFANERSHE
ik, Cockpit FEAZLLEEEFEMN AP, MEERRARNE,
Cockpit AILLIEHITUATES:

o THABMBEINTITE LS

o BIRPRSZ[BIFMTIA

o INEMBEHNMEIKE

o BIERPFIKF

s EERZAHE

° 10FE systemd REHEZXRE

o JJ#t SELinux &3

° 7 Web Jl 5523 FPfERIZARSS 28 LR IR

2 Cockpit 2

2.1 &% Cockpit
IR RS 3% Cockpit, ALENTHSBTMURE:

1. W Cockpit LB EXRAEEESLS, NEFEBITUTEHLE systemd HiEH
Cockpit E#%=F:

> sudo systemctl enable --now cockpit.socket

BITIZmRE, RSBBE/LFAEINE 9090 K0, systemd & Zapfralfy 9090 iHEAHY
cockpit-ws fRs3.
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2. MREEBABAE, BRITUTETE:
a. ¥TFF Cockpit BIRH A 1%

> sudo firewall-cmd --permanent --zone=public --add-service=cockpit

b. IE1TU T e L EMMEP NIBECE

> sudo firewall-cmd --reload

3. W7E, EeILUBIETE Web X B 28R+ LU Rk % iR] Cockpit Web FRE:

https://IP_ADDRESS OF MACHINE:9690

2.1.1 Cockpit

Cockpit ERHEFREERY, BHFESERERMGER, A, EARTERIREENH, A
FEURTFERAR LR, HIg0, MRAEFKLFFENFS, WAERA NFS EHREARR 0o

3 3hi8) Cockpit

Cockpit AFEEEEREITIAF 9090 imONEAITEN. WIHENENTAERSE. ©
Bi51T cockpit-ws (ATFSHMARSIFIETIERE) KRR, Cockpit BIASFRII0F
HTTP #1 HTTPS i&E#&, A, FRT AMENIRRIFFIMERIN, RSERHTTP EEEIEEM
EIHTTPS,

MRTZEERETEN LIBEZED, SNAUER Cockpit REEZITEN, IF|RHIZHE
NBIERARSS2RENE]. BXRIERS[JIAMMARARS2REVIRE, 1BSHTIE 2 “RIRSS IR0
RiRSSEE" o

Q iFE: RRSBHHEZIIRG

AL —B MRS B[ EBEAVRARSS B[HRERBIN 20 1 MRFREEEZARSR, BR
INEftERRS SRR EAE M TREHTHEEE,
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3.1 TLSIEH

Cockpit A MBF /etc/cockpit/ws-certs.d pn#; .cert 3 . crt P, WRZAYFA
RERVIE— I XHBERETER . key BRENBIN M, FHRERBARINE.
MREZERPEHARELES, A Cockpit ZER—TBERZZIET (0-self-signed.cert)
KRR DER,

ETHE Cockpit EFRNEW ML, BEITUTHT:

> sudo /usr/libexec/cockpit-certificate-ensure --check

3.2 Bp%eik

EBAFERIMPBHEIRE R Cockpite FRAMATFER SUSE Linux Enterprise Server for
SAP Applications IS HEIERIR], AiF, MREBMRERS, RIARATFEER root R, 15
BERE 3227 “afrroot FHOSER FMARAWEROSHET root R, HEEIE—
MRS P 3Ri518) Cockpite FEMIBRRALKRIEGI £, Y root ER, EREFRT, #
BIGRERE 3.2.1 71 S 2FAEAY HRERIRRIN 2FA RIGE R 2,

IR P AR IR IFIEMYPRE R Cockpite BEHITEIRMES, BER IR LAFEPRBIEIRSIHIA
5], AW root OSRHMEEGER,

321 EH2FA Y

ZE1E SUSE Linux Enterprise Server for SAP Applications Ei8E 2FA, EEEH—
NI/ TOTP AR (BAFEBE) . AREBTHhIREERN. TE/LTIFAN
BT WNPI4RERECE 2FA, IR T =5 2FA RIKBTRINZ X351 BH,

3.2.1.1 iZH TOTP 2FA IR BIEF

SUSE Linux Enterprise Server for SAP Applications 2335 FFIiZ1H 2FA N T2,
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IR ARERF

e PSONO (https://psono.com/) # - i&FF Firefox X%E28. Chrome J%
25, Docker. i0S #%. Android &4t

* Google Authenticator - iI&FF Android &%, i0S &% & Wear OS

e Okta Verify (https://help.okta.com/en-us/content/topics/mobile/okta-verify-
overview.htm) 7 - i&FF Android &4, i10S 4. macOS £4i & Windows £4;

X2 F st R N A F

e Yubico Authenticator (https://www.yubico.com/products/yubico-
authenticator/) 7 - BECABHZIAER

o KeePassXC (https://keepassxc.org/) 7 - @HTF Linux KEEZ&S. Windows RHK
macOS &4t

e KeePassDX (https://www.keepassdx.com/) 7 - i&HF Android &4

® FreeOTP Plus (https://github.com/helloworld1/FreeOTPPlus) @ - i&FF Android
A5

® FreeOTP (https://github.com/freeotp/freeotp-ios) # - BT i0S &%

3.2.1.2 igE2FA

STAFEAILUEEBCH 2FA, BATLIE root ARGHFHERERAFEE 2FA. EMIER
BITHNRATNAFILE 2FA, BRI TFRRIEF.

1. BT TS
> sudo /sbin/jeos-config otp

2. A LEEREINE— TOTP L ATZFIT i 4T,

3. %\ OTP h3#aiA 1z 12,
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3.2.1.3 EHIRINER

RE 2FAHIREFIER, A, —BigE, NAIEIE _EWIEA 8eE R Cockpite MNRTIE
ERFE_EWIE, AIUMNEHTERSRERR, BEREIE_FRIE, EWaIEEA SSH
HEEENERIGERITEN. BRE, TR TRMHGE:

EXE—EWIT
fEF3 sudo L\ root B FERAB AR RAEITUTHS:

> sudo /sbin/jeos-config otp

M 2FA
MZEMMARNEERPEREXMY . pam_oath_usersfile,

322 AT root FAOSER

2% FHAAOLHTT root ERIERRLS
HF&E2RE, BUBRNERERATFEAOSHEIT root R,
EMREEM SLES for SAP AR, HFLL£EE, RARILFEROLHIT root R, EARIFER
O<#1T root B, BHRITUTIER:
1. ¥J7F /etc/cockpit/disallowed-users {4k,
2. M\XtHRZEBR root,

3.3 EHEERIERSEE

QEER L EEEIMEIAIE 9090 w0, FAILUERS M EIIEREERTIRSEE. Alt, 151%
RdiZ 1 “BEREFERSE" 1820F

Q EE: EFE Cockpit WERBMEI
BRI, JiEle /usr/ib/pam. d/cockpit FHSET Cockpit B) PAM Hifk#E
Hlo FINECEAVERRS LERAMIKFFIARERARZMALER.
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P21 BRIERSH
1. 7EN S8 RFTA LU AL, # N Cockpit ERIIE:

https://IP ADDRESS OF MACHINE:9090

2. ANSMHFEIL,

34 EBEREFIXARSSEE

NREHH BN T AR ZSIR 9090 50, EaI LUK LT BB IERIRS 8. HREIZITENL
LHT Cockpito

EIRMAAERIRRSE: JUEEREREIRIRSSE, NERAERSE.

341 HEBERIIXIRSHE

AILIERFAE R ERSFBHIER TERIEMRIRS . NRELKBEERSENE DR
IE, RS EAIERER. TRSZ[BR/RAIERT, ERMER SSH EZEIRARSS 280
BERIIRRSSE, BRITUTIE:

1. ENSS 23T A LU 3E, # N Cockpit ERITIm:

https://IP_ADDRESS OF MACHINE:9090

N

. HERRS =M S 5 FIIE.

. BERER LR EMED,
. IHERARS5250 IP ik,

. BREFRAE,

. MRERF—RZWER, RAIBEKRERWIEN. KRG, BHESNIER,

H W

(&)

[<2]

3.42 MEMRSZAFRIRARS 25
MREEERSBOSHEE, WAMMERSBIHDRIRS B BREHII22 RS
ARINFRARSS T RARATRIRARSS 2o
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312 2 1 ISIRSATRIN I RIS 28

1. FRABRABHEAAGHNIKFP BRI ERSEE.
2. EHA A USERNAME@HOSTNAME,

3. BERMEHEN.

4, IHEENWMAM (FNE) BTFERIRS[|HAF B, AIRNHETIERE®, BEEFHA
S8E, BEHEA.

5. REERNIARSS 2 LRYIES MRIENILE, NELRKRIKE SSHERE, BREEE
FAIN A LR,

6. IHEO<, HRIERBEEREIE R, Cockpit FHBF LR SSH &8, T—RIES
BEiER.

3.5 URREEERI

IANBRT, @R AUERZRIARNEERE Cockpite EXMIBERT, ARPLERITE
ERAPKF. BEMARFEERETS,

BRI EEARR, BHITUTEE:

1. BEWIEFI8VHR ¥,

2. t5E root 0%,

3. BEHIANE#HITHIA

BEXRNEERN, BHRITUTIR:
1. 2HEBEEGE,
2. B, BREWREIBIIAE,

4 {EF Cockpit BLERSS 28

fi£A Cockpit B 5 ERSY, &ERILINEIAIRSS 238 B S F R R AR (R ECE # 1T
Bl FUERD, ERILUENRENR. R ARRFX,
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4.1 BERSHENS

BEHENG, BRIUTSE:

P23 EeENAE

1. SHETERE,

2. HEEES, BHHE

3. HEUTREE:
© FEEHE - BRENNEERIENG
o LIFENE - REIERETIEN

4.2 BFERARZE B X
EFNAZNEFNEX, BERITUTTE:
T2 4 1 ERRGEERNE
1. SMEEE ST,
2. BEHEAZEE,
3. AEREEOR, PIERUTIRE:
o X - EFohLEHEIZENE; WRERNEREME, BREKIZEN UTC,

o REME - FINMERT, NTP BFHEIRY. AIUFigERE; MREEXTE
FANTP fRs328, MIATLAERXLE NTP ARSS S8 1TRYBIEIL .

5 3I3E Cockpit BE

AR T R EAE:
o BYiEl, BXIEFMEE, BENES.1 T RIENELTE
V-

o Rk, BXIFAMER, BBUEL2T RIELTITE o

10 {3 Cockpit B SUSE Linux Enterprise Server for SAP Applications



o fRIAT. FAILUTIBIEMRS. STIFEFIHIZENAS. ATRMMRREIRIERERIIESEM
éﬁﬁm/—_ﬁﬂl‘] E 1A *ﬁ-E"Jo

o BERRIUTIER. BXFMAES, BEAE 3T "BHELIER o

© iiE: EEIHERER

BEMETEL RALRTARRATTFEN, MMNAEMKM. Fli, MRFHEEIRAFENR
R 24 0B, MHESRRFFRMRTF R REFAE

5 l *ETEE__“E—J /lu\

E ) =)

{yJ.I_/—.ré HU%"VJ'E,JE iSho Efﬁé%éi*ﬁ%ﬂﬂl&{ﬁ J%ﬁ'éﬁ"j /—.l_E,JE iTho
Gl =t

LT%J:/A?llv*E;éElJEID\O

B 24 /B
BEridE 24 /NRIERMAE.

=i 7 X
J.L/—.|_lj.£ 7 %Wlﬂiﬂ’] E TSN

52 MRIBILTHIIE
fEFARARY syslog EIAS (NP ENRFTEHF) :

REIRSR
RGAAH. XB—MARYHH TR,

BiRRESLR
Jﬂ: u\?ﬁg;fgﬁﬂp%ﬂy}gﬁﬁo

FEREER!
FRHARERR, ERZIIBENL IE R,
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HixRERRH
FETERIBIR, (BNERENBERTUGE,

EEREEL
KRB THIR, BRT “NRAREITH, AJESIAEHR -

BH K E SR
FETFHIRNEFESMH. THEILEIREUER,

ERRERHS!
ERETRETIHE, ATFHINRSEITER.

AR E SRS
XEHSRAT XA,

53 BHTETIEEs
FEHA ATARIB L TR T8 B A

BM
RETEEANHHZENES. mEdl AT UEERE:

o {5 YYYY-MM-DD #& X py4a %4 H HA
o AL TEEFIE; yesterday, today. tomorrow Il now

o B EERIEANIN - 3¢ + B FHEE R ARIEREXTEEl, RIfERUTE
fi: seconds B s. minutes g min, hours g h, days g d. weeks 5
w, months g m, UM years 5 Y.

=
RETEEAHHZANES. Edl AT UEERE:

o {5 YYYY-MM-DD #& X RY48 %4 H HA
o AL TERFIE; yesterday, today. tomorrow Il now

o B EERIEANIN - 3¢ + IS E 2 ARIEREXEEl, BIfERUTE
fi: seconds B s. minutes g min, hours g h, days g d. weeks
w. months am, LA years gfy,
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WMAN—TEIH 0 RFHA5|F, -1 /T LEREIS, 1RTBERSR, 2RRETREIF,
RILSEHE,

EEERTHHEER systemd Eig, FERUTRIAZ—!
e SYSTEMD UNIT=NAME.service
e COREDUMP_UNIT=NAME.service

e UNIT=NAME.service

BHAsiEE
BWAEZETHTEEPERNFRR, BEAILUERS PERL FAMENZRAT (https://
www.freedesktop.org/software/systemd/man/journalctl.html#-g) 7, HE, FILIEE
XA FIELD=VALUE t#8{pVE R AEFETIRHES. flil, #5%E CODE_LINE=349 2 B/R
BRLERNBRE.

6 {FHA Cockpit E121E(#

FEFERES, TSRS ERRE. RRAEFHIX. EENFS EH. EEEFHERS,
ARz 8% RAID 8% LVM,

6.1 SIEHE FRBEER

FENELINEXRETR T IRRANEANEIRENEIER. BRTFNENMEETETRNE®. ¥
BT TR RREIERIEE LR IRE R,

miBR B misfE: SAH
50 30

40 25
20
5
o]
o}

o o]
mis 116 17 18 m19 m:15 116 1197 1118 m:19

1: SiERNE
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6.2 BEXHRZS

EXFRGEF, ALULIRAKR, UK UEHERX RS, Er]LARES TS
SATEHN D KEITHF.

6.2.1 fEAR Cockpit L7 X

ERAUDE, BHRITUTTE:

#Bi25 RAUSK

1. SMEFHETE,

2. EXHARGREF, BEERAUHDRX,

3. BEHENS KRAZANEIL, FTARAKED.

4. BN XHIME—RFR,

5. ZEH AR, BEEERSXREHINER, EHARPEFR.
6. ERER, EERXGRARE, WTF/ DX, BIUEE Btrfs,
7. RIBFEECEME:

“EEg” M “thiL”
BMNELESINE N3 X

bl A
TG 1FHETE /etc/luks-keys /R, TRGIZEH, RAFRSBEREHNZI,

hnZ5:%I5
ISR USRS RN ZIEDN (https://www.manT.org/linux/man-pages/man5/
crypttab.5.htm[#SUPPORTED_OPTIONS) 2 RFFiR By — R 51J3E 0L,

8. EFIEIET, EEHTENEIFRNNAFER, AJURA—RIIESHRHED, BXE
F%, 158 X4 RGIRIHEFEEEIN (https://linux.die.net/man/8/mount) 7, XLk
IN7E /etc/fstab XY options Z3EH,
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https://www.man7.org/linux/man-pages/man5/crypttab.5.html#SUPPORTED_OPTIONS
https://www.man7.org/linux/man-pages/man5/crypttab.5.html#SUPPORTED_OPTIONS
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6.2.2 fEF Cockpit EH P KX

Q EE: ¥IRAUIK
AERHEHSXKHEEZ R, BARERLERI L. BXFHAER, BERIES &
NP X” o

BEHIK, BRITUTIE:

1. SMEFHETE,

2. AXHARGREF, BEBEEHNIRE,
3. BEREFITFERRAZER.

4, FEEEH o

5. HEEXEHENXAFERISFEERHED, TN —RYIESHREEDR, BXEH
EW, BB RFIRIEEIE (https://linux.die.net/man/8/mount) A, XLE5IR
1£ /etc/fstab X4Hy options ZpHER,

6. EEMIEH D KBTI,

1. BEEHAREL,

6.3 EBIENFSEHS

EFMEDUE FBY NFS FZ2AREIR, ATLURIN. ZmEEiiifR NFS 3,

6.3.1 RNONFS#EHS
TIRA0 NFS S, BRITUTHE:
1. SMEFEDImE.
2. M=£&3erh, SEIRIH NFS EHE,

15 {3 Cockpit B SUSE Linux Enterprise Server for SAP Applications


https://linux.die.net/man/8/mount

3. EEEMUTE:

RRS5 233t
1R NFS AR55230Y IP bk s & FRo

BRS5 28 _ERYRRIZ
PeFE NFS fR5525 L RIHEERIBYRT A RR 1R,

sithiER =
EAHMAS LIEERBREREEHEINE R,

X
KE L TME—Em:

o 5|SHER - BRBEINERRSE B EHIZRRZ,

o HUREE - R TTERT NFS BZRRVSIE#HTTEL

o HEXEHENZE—RTIES IR mount 65< ik,

6.3.2 ZRIEIARINFS EHR
BIRIE NFS 3, ERTUTHR:
1. SHAEFERE,

2. 7E NFS ZE#EH, BHEEREN NFS #£H,

3. EMERIERMNER L, BEFEFHR NFS SEHIFA(E SRR EEFAER.

6.4 {EH Cockpit &I RAIDS

fEF Cockpit, BILABIZESECARREILKFBIERH RAID,
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6.4.1 {3 Cockpit I RAID

Q *E: EBHmENE
WERERBHENTTRAEE (1R1E RAID &5) .

E IR RAID, BERITUTHE:

2126 : B RAID

1. SMEIFEDE.

2. EinEMEN=SR2EREELE RAID 1& &1,
3. A RAID B9 TS

BHR
58\ RAID BYME—R TR,

RAID &3l
WEFE— RAID 31,

XIRK )
BIREIA/)N, LAKB NEfL, DORBISERRIR/GRIERAE, REEE NEIESIH
B IEHMENR/ N IEE,

Bk
ERRN BT RAID RBVEEER . PREHAEIETUATFMERT RAID 5!,

4, PEOIEWINSE. % RAID BRI HIIE S &EERT.

6.4.2 {ECZ RAID

fEF3 Cockpit BV (iEHEH BT LUE LS MIBR RAID, £ XE, &Rl LATEMEShERRE
IR,
FEIA RAID, IEHITUTTE:
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1. SMEIEETTE,
2. BEHi£E 59 RAID FTFF RAID 145 B EL

3. EFANER, ERILUSIESIMPR RAID. ARINSIERREE, UK LIRE.
XFHEL RAID 3, ERILUTH Bitmap &I, LUENEREERTAEREZTREPE
PXo SN Bitmap A FRHARES, WA HE ERIFTE %R,

Q irE: EsuFmEE
MPEYINERES HITEAENRG, RAFRITENRRY, XkERE—KEE,. 1Fd
£, 81 RAID RHEPERNMENVEEERK, FLt, Cockpit RAIFERIFE RAID &
AIFRRERIMER,

6.5 BIEHLH LVM

6.5.1 ¢IEEA

BOEMENEA, BRITUTIE:

1. BEFE.

2. FIREFHIZLERET, ®ECE VM2 E4,

3. BIANBLHRM,

4. ERBESETHPRMEE,

5. BEOIEHINEIE. ZEAMISERTIEEMER,

6.5.2 GIEZIERE

MREEEA, AUETZEACIRZERE. Alt, BHRITINTERE:

1. SMEFHETE,
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. EEER, BREERNEH,

. BEEIENZES

. EEEEER. EERGEURBERIIAN.

. EEXHRFRIRILE.

. EREFERABAN.

. BEOIEWANFAER.

. BERIUUCHRD R 4 FFRESIFAES, MBIUERE,

6.5.3 CIEEEIZES

NREHEH, TN TR EREZES:

ST fIEREZES

19

1.

2.

3.

4.

10.

11.

12.

13.

SHAEFEDTE,

FisERRHZEH.
TEEARAEEF, BhHtlEMZES.
HEEZEERT.

. RSB RIS,

. EREERBAN.

. BEOIEWANFAER.

. BEOIEThinBBIREES.
. AN IE—RIRT,

EEREBIR.
BHoEWMEEERE.

TAEIUBRBEHCZEThinEHEE LRI E, IRKESHNSZMNE.

BERICHED R 4 PARESIFAER, RIS,
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6.5.4 EIEZIES
ENMEZEERNTEAEERES, BRITUTIE:
1. SMEFHEDIE.
2. AXHARGAEF, BHZZES,
3. EXE, ERUNIAZEEHITUTRE:
BGHRGE #0E
EZREEF, EEREUHEIES.

R
A LU B E EH RS EH R METRIEHE,
CLUAES S
HER, BIVERKNETERTED XHRS.
TERANSFMEEHR, BEHEHE LR

il
HE=RRER, MR

7 {EH Cockpit EIEMLE

BEN%EE, AIUEERSFLAURE. BEMMERNEEONEENEZAE.

7.1 BEIEFGAEFRINIF X5,
Cockpit AYFEABFKIENEFMEXI, MEHAEEES, AAKIEFMRS
AR,

Q EE: Cockpit REZHEH
BAEMBIAB ASEXIH R ARR Cockpit BkS5, EAXAIRERFALE Cockpit BRSS, T2
18 MBRSS B8 R E o
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7.1.1  7ZShObAs A S X g,

PHXIEREANB A KIS, BARMFMEKE, BHRITUTIR:

2 8

1.

2.

:ARINFRBIBA B IE
SANEIMLE TIE,

B EmEN AN XIS,

. BERAINXE,

L ERETER . MEERNENMEEREBE—ETNEXNEEMRS (Cockpit RSEE

EFRBEEERRIF) o

. EXKERARIFRME, EEUTEZ—!

o BOFW, RARAVTFFMPBIFEHIE,

o SEE - —RYNEERBEZRN P Mt (BES9MR) , 5130 192.0.2.0/24,
2001:db8::/32,

. BEAINX IR,

7.1.2  FRVFBIARSS im0 2] X1

BTN TR AR S3 AN 2 IR ROB A X 13 -

3129 | BIRSARIMEIRE A IEXN

21

1.

2.

SANE L T E

B mEE AN AN B3t

. BERINARSS
. BAINARSS , EERARSS, ARMTIRPERFIERS,

. BRAWEEX RO, HEFEE XinCHFEE UDP M/ TCP i OfE. AIALttin O IRAR

IR
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| 6. EWINSEN, HHERHSEFNESHAIH,

7.2 XTFWRYE

HBEZRORTRSINBZEOAGHN—MHE, RIFEEIHRE (BXRENE) , MBHE
ALUREMEELENHE, MMEAEE. MEHERTBI RS AEERIES B HE
71, BMEREREREOFLET(E

721 EIEGE

7.2.1.1 FN4E

L& IEYIERIEA DHCP Alge=F 35 Cockpit HUEEH
i
NRERIACIENBHENFELUTER, = Cockpit BY IP bk ETHES, &5
Cockpit FIEZE = Hlf:

* 71517 Cockpit FYARSS 88 L 1EFA DHCP

o HRIEARIMSE ORI T ZIFBIMSLE H

BEAMHE, BHITUTIE:
1. SMEIMETE.

2. BEHAINGRE,

3. EESEREONUTSH:

BR
BMNZORME—RT,
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23

#0
PN 4B B 4B RE PRI 4 o

MAC
B LUERREEZEOE MAC ik, the] BUER AR E—% T

KA

NRIKEEE MAC ok, NIERKABBAFIbLE,
=2

ESPERCEHRE, MAC It RS,

REMN
BRRINERZCZE— BN MAC Htitik,

RE
BRI IR A AL IRAY MAC 3k,

B

REFMIAMERN, FEFUTERI:

e
BREEF—IREONSEEFhIRE— M ED. ZENRHEHEMNE
Fio

EERANEREN
HERIE—MEOVTFEDRT. MRFENEOREKRE, WHESFRE
Ho

XOR

(ERERLAERITTE, RNIBNEEEITH, BERE(EE, 5
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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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