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RMT BXX 73 XA F SLE 11 # SLE 12 #9 SMT (Subscription Management Tool)s B3 RMT
5 SMT zialgyThaesttt, &&= 3.1 “ThEExttt” o
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2 RMT ZEMEE

SUSE Linux Enterprise Server 15 &I ERRAHFEE RMT, BILATEZR S SUSE Linux Enterprise
Server IR EIZERE RMT, HEETHES LRE RMT, LEFRGEE, BER YasST
WATYIRERE.

L5 RMT iRSZER5RERSE AR

¥—alRsSBRECEN RMT fRS54EEY, [REHECERITIHON 80 B NGINX Web ARSS
8o

MEE—BITENEE NREIRS (0T, SEI%E Apache Web fREZ23HEEHEE N
PR A 80o

BENRAER—GRSSE LBAXRIEE. —&iRSHRITARNIEE Apache Web ik
55880 NGINX Web AR%528.

2.1 FHEEXK

THHNRHFEEMEET /usr/share/rmt/public/repo #, ZXMHE$EM /var/lib/rmt/
public/repo/ BRI S5EH%,

RMT RS BFIFENEFETEEVATUTHERR: EHRGENEEENARREHNHEUREA
= miE. —MR, BEETEISAFMEEBRBEESA/NN 1.5 BNYMERH, H
th, &4 SUSE Linux Enterprise hixds (B1EFFET B) k%9200 GB,

2.2 ERGIREHERE

BUEAAREREILE RMT, 1FI%F rmt-server M, EIFNHE, AIUELELER
BRI EIET,
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2.1 : RMT #ft&

Z4E SUSE Linux Enterprise Server f&, BiLEMER zypper patch fn<$tERRAR RMT &
#1, B SUSE ¥4 RMT BV E#T.

=
23 FEUBERSLRE
EEiB1THAY SUSE Linux Enterprise Server 24 E&R% RMT, 15fER zypper :

> sudo zypper in rmt-server

2.3.1 7 Minimal VM %3

SUSE Linux Enterprise Server Minimal VM @—M& A5 EFERIZRMIZITHI R B E X K&
RS, I, Bz U TRRERNHNRIEIT:

o BeEEMN

o EPIM Guest

4 EOMERS LK SLES 15 SP5



° KEBERS
o INBURRSS BRARMR

Minimal VM BURIEEES1EN RMT BRS588. ERILAMA$ SUSE Linux Enterprise

Server F&EHTIE (ML https://www.suse.com/download/sles/ 2) THEIERTF

KVM. Xen. Microsoft Hyper-V. VMware 1 OpenStack B9 SUSE Linux Enterprise Server
Minimal VM BR{&, &% Minimal VM BIF4{EE, #1418 https://documentation.suse.com/
sles/15-SP5/html/SLES-all/article-minimal-vm.html 2,

7£ Minimal VM £Z%# RMT NSRS EMERA LLZERMTHERE (BERE 23T “HUER
i EZEE ) o BIE Minimal VM &% RMT, iELL root EM Minimal VM g5 17117

T2

# zypper install rmt-server yast2-rmt nginx mariadb

O == BE3EX
BEE, 7 Minimal VM £%% RMT BYE/DFE 100 GB E= i8], BEABURFEERR
B~ me. HIEFREEDBER AR CPU LUK 2 GB RAM,

2.4 1f Kubernetes B¥& FEZfZ RMT

ETNBUATE Kubernetes 825 EERE RMT, BfEA Helm fEAEHEEIERRS5S Kubernetes
BEXEH, AXUAFER Helm MWEZFHMESR, 1FAIA) https://helm.sh/docs/intro/

using_helm/a,
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242 NRARERAR

RMT i BREFHIS T HEESBETHSBHEEH. RMT B TFIAMFAER:

RMT BRs328

RMT 2R ARSS SRR B SR ILhRAS, BESE@EE Helm (BEfX 2 HECE, HUBFHEEHEE
Kubernetes B#5M% L, EREBRIEFIEREIEFEREREEFMEZEIR/],

MariaDB

RMT WE3EERIR. BT RMT STERMISIRFRENSIEENR, EtLTERITRERS
55, WMRAKME values.yaml XHFHFIEENOS, RASEIEROR.

Nginx

79 RMT BREHECERY Web ARS328. IEMECE Web ARSS88fE, EERRAMLRE (BT
RMT) EEEMEL Nginx RS, ERAFEEKE RMT NIERERENRZLELR,

79 Nginx EEEE M EITMIEINEER,

2.4.3 values.yaml X

RMT B REE values.yaml X, EFIERTHESHHENX TENNRKIME. ErlLiEE

M CHEXFRESEXEE, Flu:

> cat << EOF > rmt-config.yaml

app:
storage:
class: local-path
scc:
username: UXXXXXXX
password: PASSXXXX
products enable:
- SLES/15.3/x86 64
- sle-module-python2/15.3/x86 64
products disable:
- sle-module-legacy/15.3/x86 64
- sle-module-cap-tools/15.3/x86 64

N FRtEF AN
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db:
storage:
class: local-path
ingress:
enabled: true
hosts:
- host: chart-example.local
paths:
- path: "/"
pathType: Prefix
tls:
secretName: rmt-cert
hosts:
- chart-example.local
EOF

BRI RMT, BIEfT:

> helm install rmtsle oci://registry.suse.com/suse/rmt-helm -f rmt-config.yaml

2431 RHENE

$&:. app.scc.password
B TRH
BAME: nil
#EBA: SUSE Customer Center (https://scc.suse.com/) 2 RIEOS

$2: app.scc.username
B FRH
BINME: nil
$BA: SUSE Customer Center (https://scc.suse.com/) 2 KBRS

$#: app.scc.products_enable

KR IR
RRIAME: []

HEA: BEEAREGNF @Y

7 values.yaml| >4 SLES 15 SP5


https://scc.suse.com/
https://scc.suse.com/

: app.scc.products_disable

KB FIR
RRIME: []

B BEREARARITmYIT

. app.storage.class

KB FRTER
RRiAE: "

#BA: Kubernetes storageclass,

: db.storage.class

KB FHH
RRiAE: "

#BA: Kubernetes storageclasso,

. ingress.enabled

PR R
BMAE: false
WER: EBEAIRE

: ingress.hosts[0]

R WR

ZRAE: {"host":"chart-example.local","paths":
[{"path":"/", "pathType":"Prefix"}1}

WER: ATLUME FimiAR RMT ARSSHI DNS B R

. ingress.tls[0].hosts[0]

B FRH
ERiAE: "chart-example.local"
HEA: ATATMEFIGIAE RMT BRS5H9 DNS &R

. ingress.tls[0].secretName

KR FFE
BRIAE: "rmt-cert"
B TLS NIGREIEPH

values.yaml| {4
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2.5 {EH YaST ic& RMT
BT IEFMAER YaST BR& RMT, RISTEHZENRSE HITIITR.
1. fEF8 rmt EIRFE YaST,

> sudo yast2 rmt

5E, THRLUSE) YaST, SAREEMEEARSS > RMT BCE,
2. MANEHNARFHRIE. BRNENEHIEIE, BERNE41T "“SEEOHRILE .

3. H\HT MariaDB BRI B EIEMEBUEER TR, ARRE T —FHilo
WNREIKE MariaDB root AFMO%, BEERWAZOS, MNRXKIZEE root B0
2, RAASEBREBAN—IHOS,

4. W SSLIEBHERR. ZERARBNARSSHHTEIREDS (FQDN). MANEEZRARME
FEthE AR &R RMT ARSSSSRIPRAERA P Hitlk,
MAFMEERRRE, EFE T,

©) =7 RMT BBER(E

e /etc/rmt/ssl/rmt-ca.crt
tt79 yast2 rmt FRISIE RMT ARSB28IEPHI CAIEB R A E. NHIXXH
RIFERY, yast2 rmt A StIZ I,

e /etc/rmt/ssl/rmt-server.crt # /etc/rmt/ssl/rmt-
server.key
NERSZZBIBEPNIABEZIAREERN, yast2 rmt A EMFBIARS2IIE
PBHMAER. BEWMEMLIES, BEENE 81T "EM4EM HTTPSIE
B .

5. MRMRREBAT firewalld, HEPHENEEETHLENRO.
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RMTEIE -E4% (H5%5) ?

firewalld FIBH AIEIRE
FEBAIERSTH HITP il HTTPS S 930
FASBIROB XA

HEIH) ERH(C) THFN)

2.2 {£ firewalld g AEO

MRMEFEKREBR firewalld MEFTEHEEATE, AIBLETIETT yast2 rmt &
RRATFAER IR

() &5 ®E firewalldigs
P AGEAT, AT E OB,

E—F_ig%é?ﬁo

6. ZEEEWE, BREF P, BETHXH YaST, YaST BI=ERAHBaIFFE systemd
AR5 FNITEYER,

2.6 /SR SLP &=HH

RMT &% SLP IRSSH#5AXH /etc/slp.reg.d/rmt-server.reg. EEA RMT IRSH
SLP &=MH, BEHITUUTHE:

1. 1R firewalld IEEIETT, B BN IEOFEFHFES firewalld BE:

> sudo firewall-cmd --permanent --add-port=427/tcp

S[UEEESIS

10 2R3 SLP 7=ER SLES 15 SP5



11

> sudo firewall-cmd --permanent --add-port=427/udp
success

> sudo firewall-cmd --reload

2. IREE SLP IRBVESTERE, HREFERE:

> sudo zypper install openslp-server

3. BEH/E50 SLP ARSS:

> sudo systemctl enable slpd.service
> sudo systemctl restart slpd.service

J2F3 SLP A
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3 M SMT F#Z] RMT

ANEBHBAGN{AI M SLES 11 8 12 A9 SMT i£#8 %3] SLES 15 EAY RMT,

3.1 EEERESFE

e EFEDEETRS
BIFARRATASR, HRESAXIBIRENERER.

fERFEM
BATBEWETERREER SLES 15 A R4 RMT, RMT HAREEZLEML SMT, RMT A5
AETF SMT WIERIE, 1X52#5EM SUSE Linux Enterprise Server 12 KLl _ERRZASHIZ

4o

fEfF e s IR E
BA=M SMT SRR EFERNIRE. K¥SHERCHEREREEFE.

BEXEFRE
Qe RERIE N B R ERIETE,

BRMITiE
RMT ERASRMEARIT R EAT R BRI Mo

EFIRIERE
RSHAGREBEN M. BAREM SMT SH SMT FF IR AT TRZ.

% 3.1 IhEEXEL

Thie SMT RMT
£ SLES 11 tATF 2 =
£ SLES 12 EA]F 2 =
£ SLES 15 ERTH S =
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Thie

¥ =@ 5 SUSE Customer Center
iz

MAEFESR R RPM

EFRMERG (BEERGN~Mm)

.

@i HTTP 244 RPM

SLE 15 &%

SLE 12 R4t

SLE 11 R

&3#EM SLE 12 7% 3! SLE 15

F31FM SLE 15 SPx i F#8 3 15 SPx+1

B ETE
BEEG

NTLM IS5
BE X fEFRE
YaST Z&mS
YaST EEMS
BRIHEE

3F Red Hat 7 Re B {RhRASBIZ 45
(Expanded Support (https://
www.suse.com/products/

expandedsupport/) )
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Thie

*f Red Hat 8 By #F (Expanded
Support (https://www.suse.com/

products/expandedsupport/) 2)
XHEE
KEIRM SMT %185 RMT

B EMEEE Sl SUSE Customer
Center

RE

Web ARS32ERIBEX TLS IEH
AIEfEF ERA B R RVERE
Bash 2

£ openSUSE Leap 15
(https://github.com/SUSE/
rmt/blob/master/docs/
installation.md#installation-on-
opensuse-leap-15) # izt

AL run as container
(https://github.com/
SUSE/rmt/blob/master/
README.md#development-

setup---docker-compose) #

14

SMT

i

i

i

iy

7]

17|
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iy
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i
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Ihee SMT RMT

ESFFRIRE + contribution & =
guide (https://github.com/

SUSE/rmt/blob/master/docs/

CONTRIBUTING.md) <

100% Mzt coverage (https:// & =
coveralls.io/github/SUSE/rmt?

branch=master) #

Plugin functionality (https:// S =
github.com/SUSE/rmt/blob/

master/docs/PLUGINS.md) <

Web fRS5 28 Apache 2 Nginx
Ta Perl Ruby

1. SMT {XE D ZFFFRATHEE] SLE 15, SLE 15 AZMERMYT RAM. BLERRER
HahsERTheE, EARHHE. RMT T2 HrTi5E SLE 15 LUIKFE SLE 15 RERE
%, FHItERSMIRVENHLFIRR, SMT AR FFXMTE, ERERSG LEAFR
BAAER,

2. TheEH SUSE Manager (https://documentation.suse.com/suma/) 2 $gfit,

3. 3@ self-support (https://www.suse.com/support/self-support/) 2 Feft,

3.2 5 SMT ik
B2 3.1 S SMT 4R
1. BEHIETT zypper up BHBERER SMT iRS28.

2. B¥ SSLIEPBERERIE—L T, 15i51T smt-data-export . BICERIERER
TLeE,
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https://documentation.suse.com/suma/
https://www.suse.com/support/self-support/

MREREM SMT EH SSLIEH, 15517 smt-data-export --no-ssl-export,

. SHMEBEMEFES smt-data-export. TIMESTAMP. tar.gz. BXH&EHIEH

RMT BRSS 28] LUAIRIAILE

3.3 ¥ SMT #3ESENE| RMT

16

. 1817 zypper up DUFRFIRER RMT AsHThRZS.

. BSH® (tar.gz XHEFFIENZTER, HEERESE, ARHENTER:

Vv

mkdir EMPTY DIR

cd EMPTY DIR

tar xf /PATH/TO/smt-data-export.TIMESTAMP.tar.gz
cd smt-data-export

\Y

Vv

Vv

. SNREZFNEREM SMT S SSLIES, B8 CARLRAZEATIERERIE /etc/rmt/

ssl/ /.

> sudo cp ssl/cacert.key /etc/rmt/ssl/rmt-ca.key
> sudo cp ssl/cacert.pem /etc/rmt/ssl/rmt-ca.crt

L RE 257 EMYaST ECE RMT” HPTRIETT YaST RMT ECERIR, WNREE RN SMT

CAIES, 15K SMT BRS32BRIEARINZEIF SSLIERRIERS.

. 517 RMT EZ ThEELAM SUSE Customer Center JREV = @I (E1FEEEE,

> sudo rmt-cli sync

. SNRE SMT AR5 28AVEIR,

> sudo rmt-data-import -d ./

. B]%E: 90 RMT BR$32889 URL R EZ 1Y, 1BTE /etc/SUSEConnect HENRE FimHY

URL 228, LIS RMT fR5588. 2¢& ELX DNS iBRUAEFIEIk RMT AR5 2209 EN
Fo

. BNE: B SMT RRVREEFESIERSE RMT, FHERPERIBURNFIEN.
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> sudo cp -r /var/www/htdocs/repo/* /usr/share/rmt/public/repo/
> sudo chown -R _rmt:nginx /usr/share/rmt/public/repo

0O =%
RMT AR5 28 £ B E X fEFERIERNEFMERES SMT LREMERERRE. £ RMT
B, JRIRS3E% URL BB REMIGERIZITAR B REHT

http://download.opensuse.org/debug/distribution/leap/15.5/repo/oss

it URL 7£ RMT BR25 88 L OB 1234 K2 T

/usr/share/rmt/public/repo/debug/distribution/leap/15.5/repo/oss

9. SMT k5528 LB EXMBEEFEINAERA. NREERHEFERE RMT, BERGEZANRE
HEH,

a. EHETUTHOREEEEEXERE:
> sudo rmt-cli repos custom list

LR ETEBEXMEFENR. B—VEESMEEFERN ID, Mirror? 7l
.f

=
AllZJ

2
7

alse,

b. BIIETTUTHLERAEERGHNES N EEXEEE:

El

> sudo rmt-cli repos custom enable ID

10. B ECHRGESEENEEFEPRIAE:

> sudo rmt-cli mirror
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4 7 RMT IrS5e5 LiRBRMEFE

ERILATE RMT fRS588 LSRR EMNEMETFE. XFELFESEITEN L THEN, MM
BHENEE,

TEEARIACENER T, RMT BM=BoREERRAN~miEFEE—X.

FINBRT, RENEEEFEMETE /var/lib/rmt/public/repo H,

Q EE: FHBEGHEEENRIAMLE
EBENRGEEENIGAIE, 5% /usr/share/rmt/public/repo FFSHEEER
FRERBR. XuTLUER < RRMIT,
1n -sfn TARGET /usr/share/rmt/public/repo

(5% TARGET BANFREMBITR) o WIRIZBIFAE rmt A nginx ARIIRE
PRo

LHEANEEERLESE, BLUBEERFHITEN LIEIT SUSEConnect --url
https://RMT HOSTNAME kM@ RMT FEMENEFmAL. RINEMRE, BPHEITEN L
Zypper B fEHAXE RMT BRSZ23896E7F

o EE. SUSE Linux Enterprise Server 11 ik
RMT Rz SUSE Linux Enterprise Server 11 & LU FhRZASBIZ F o

4.1 =REBREIL

BEBEHALSHEIEARERIE SUSE Linux Enterprise iBfZEERI AR &, ERILUM SUSE
Customer Center 3XEX &9 Z3iE,

Z M SUSE Customer Center SREXZ D EIE, BERITUTSE:
1. ifia) SUSE Customer Center (http://scc.suse.com 2) FEFo

2. NRERZSMARKER, BEMEMBI=PEFEERERNAR,
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3. MIMERSE S FERR AU,
4. 5 LANZERSHFIL

5. EEFZAS, BRE « Elff.

RZ{EF YaST RMT BRE [ ECEE RIS REN B0 EIEHITIRE , EEEBEZAME /etc/
rmt.conf X&H, X /etc/rmt.conf XHEHEHER, BBRNE6.3.17T “etc/

rmt.conf” o

4.2 [RITEFETEE

TEBFAM SUSE Customer Center THIE EEHIEMAM RMT #iEE, EHEIEEXTH
P mMEEENGER.
B4 2@ systemd iHAIEE rmt-server-sync.timer LMK, BEEERS (TR
f78%iE)) , i5fEH systemctl status:
# systemctl status rmt-server-sync.timer
® rmt-server-sync.timer - RMT Sync timer
Loaded: loaded (/usr/lib/systemd/system/rmt-server-sync.timer; enabled;
vendor preset: disabled)

Active: active (waiting) since Fri 2018-06-22 04:22:34 EDT; 2h 34min ago
Trigger: Sat 2018-06-23 03:53:00 EDT; 20h left

Jun 22 04:22:34 d31 systemd[1]: Started RMT Sync timer.

EFPEH RMT HIREE, 1EFEH rmt-cli sync %<, BXFHAEERE, EBRE6127

“sync” o

4.3 HRENRGE

RMT fRSZ 2B LR GABERANEEENRGE. RASREHRTH—ARGE. 72, &t
BT LARERY FEpfie R FEH,

EHAEG 2@ systemd IHAI2E rmt-server-mirror.timer SEMM, BEERRE (FH0
TxiE{TBYiE]) , 5fFEA systemctl status:
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# systemctl status rmt-server-mirror.timer
® rmt-server-mirror.timer - RMT Mirror timer
Loaded: loaded (/usr/lib/systemd/system/rmt-server-mirror.timer; enabled;
vendor preset: disabled)
Active: active (waiting) since Fri 2018-06-22 04:22:34 EDT; 2h 34min ago
Trigger: Sat 2018-06-23 02:17:57 EDT; 19h left

Jun 22 04:22:34 d31 systemd[1]: Started RMT Mirror timer.

EFEMEGNREE, BFEA rmt-cli mirror %, BXFMMER, BEBMNE6.16T

“mirror” .

4.4 BERMEREFERRKR

AN ER T REARERAEEERE. — XA IEE— MRS MEFEES M. GIR6E
FELATFERARE, RASTREBIEF THHEMENAE. BEERAXEREEERE, &
FERMTRFEN ID HEFEFESTN D, BZMUBEBARIBRAEN"m, BEAX
H=EERANRERS % mREKBFRE EFE,

4.4.1 ERAFm@

EERRZA~mFrEfEFEE, EfEA rmt-cli products enable ID #1 rmt-cli
products disable ID &%, EXNZREEBHE~MNID, iEA rmt-cli products
list a7, WMREEEREUNATTHENEZA~&MW ID, 18517 rmt-cli products
list --all &<,

w5

> sudo rmt-cli products list --all

oo I oo Fommme - R -
| ID | Product | Version | Arch | Mirror? | Last mirrored
+------ o e eo oo Fommme - +ommme o oo T
[...]

| 1743 | SUSE Package Hub | 15 | x86 64 | Don't Mirror |

| | PackageHub/15/x86 64 | | |
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> sudo rmt-cli products enable 1743

Found product by target 1743: SUSE Package Hub 15 x86 64.

Enabling SUSE Package Hub 15 x86 64:

SUSE Package Hub 15 x86 64:

Enabled repository SLE-Module-Packagehub-Subpackagesl5-Pool.
Enabled repository SLE-Module-Packagehub-Subpackagesl5-Updates.
Enabled repository SUSE-PackageHub-15-Pool.
Enabled repository SUSE-PackageHub-15-Standard-Pool..

> sudo rmt-cli products disable 1743
Found product by target 1743: SUSE Package Hub 15 x86 64.
Disabling SUSE Package Hub 15 x86 64:
SUSE Package Hub 15 x86 64:
Disabled repository SLE-Module-Packagehub-Subpackagesl5-Pool.
Disabled repository SLE-Module-Packagehub-Subpackagesl5-Updates.
Disabled repository SUSE-PackageHub-15-Pool.
Disabled repository SUSE-PackageHub-15-Standard-Pool.

To clean up downloaded files, run 'rmt-cli repos clean'

O BF: —RERNZAZA TR
B—RBRARBRAZ T m, BEE m D FFRNERIMmRYIR, 5.

> sudo rmt-cli products enable 1743 SLES/15/x86_64 SLES/12
Found product by target 1743: SUSE Package Hub 15 x86 64.
Enabling SUSE Package Hub 15 x86 64:
SUSE Package Hub 15 x86 64:
Enabled repository SLE-Module-Packagehub-Subpackagesl5-Pool.
Enabled repository SLE-Module-Packagehub-Subpackagesl5-Updates.
Enabled repository SUSE-PackageHub-15-Pool.
Enabled repository SUSE-PackageHub-15-Standard-Pool.
Found product by target SLES/15/x86 64: SUSE Linux Enterprise Server 15
x86 64.
Enabling SUSE Linux Enterprise Server 15 x86 64:
SUSE Linux Enterprise Server 15 x86 64:

SLES 15 SP5
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Enabled repository SLE-Product-SLES15-Pool.
Enabled repository SLE-Product-SLES15-Updates.
Enabled repository SLE15-Installer-Updates.
Basesystem Module 15 x86 64:
Enabled repository SLE-Module-Basesysteml5-Pool.
Enabled repository SLE-Module-Basesysteml5-Updates.
Server Applications Module 15 x86 64:
Enabled repository SLE-Module-Server-Applicationsl5-Pool.
Enabled repository SLE-Module-Server-Applicationsl5-Updates.
Found product by target SLES/12: SUSE Linux Enterprise Server 12 x86 64.
Enabling SUSE Linux Enterprise Server 12 x86 64:
SUSE Linux Enterprise Server 12 x86 64:
Enabled repository SLES12-Pool.
Enabled repository SLES12-Updates.

442 (ERMEEFE

BN BSEHEENRG, 5EA rmt-cli repos enable ID #1 rmt-cli repos
disable 1D #<, BERNECBAMBEENID, i5FEA rmt-cli repos list &<, R
EEERNERZRERARNNMEERERN ID, 51T rmt-cli repos list --all @<,

]l

> sudo rmt-cli repos list --all

o R IR +
| ID | Name | Description

+--m - L e IR +
[...]

| 3061 | SUSE-PackageHub-15-Pool | SUSE-PackageHub-15-Pool for sle-15-x86 64 |
[...]

+ommmm - - oo T T +

> sudo rmt-cli repos enable 3061
Repository by ID 3061 successfully enabled.

> sudo rmt-cli repos disable 3061
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Repository by ID 3061 successfully disabled.

To clean up downloaded files, please run 'rmt-cli repos clean'

O =7 —RERNZES MEEE
E—REABRAZMEFRE, FIEEMEFE ID NSRIMRYIER, Hla0:

> sudo rmt-cli repos enable 2526 3263
Repository by ID 2526 successfully enabled.
Repository by ID 3263 successfully enabled.

> sudo rmt-cli repos disable 2526 3263
Repository by ID 2526 successfully disabled.
Repository by ID 3263 successfully disabled.

To clean up downloaded files, run 'rmt-cli repos clean'

4.5 MIFFRIREGE

RE 447 "ERANZEREGFESRG PMARAMREERSTRREGRE, EREENHIEEERS
TEAMER F, HPEIERGHN RPM 3R,

EMIFRE L AMEEENSIE, 5FEA rmt-cli repos clean #%, FALLGSER, RMTE
REEEMRG T BRBNMEERE, FHEARBRESEIBAISZ.

TEEREREIRZ A, ZoSEIIERREMIMERE, HERBPEA yes 4L,

> sudo rmt-cli repos clean

RMT found locally mirrored files from the following repositories which are not
marked to be mirrored:

SLE-Product-SLES15-Updates for sle-15-x86 64

SLE-Product-SLES15-Pool for sle-15-x86 64
SLE15-Installer-Updates for sle-15-x86 64
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Would you like to continue and remove the locally mirrored files of these
repositories?
Only 'yes' will be accepted.

Enter a value: yes

Deleted locally mirrored files from repository 'SLE-Product-SLES15-Updates for
sle-15-x86 64'.

Deleted locally mirrored files from repository 'SLE-Product-SLES15-Pool for
sle-15-x86 64'.

Deleted locally mirrored files from repository 'SLE15-Installer-Updates for
sle-15-x86 64'.

Clean finished. An estimated 157 MB were removed.

©) #F: FoHEMREEELRE
ERFERZRNMEFERE, BFoERENNNER:

> sudo rm -r /usr/share/rmt/public/repo/SUSE/
Products/PRODUCT/VERSION/ARCHITECTURE/

4.6 ANBEEXEFE

R LAER RMT IRS3 28555 B E XiEFE., XLAEFERZ SUSE Customer Center $2{2HY,
ENTERE=AMNE (5170 Open Build Service) 2Ry, tAIEEREA createrepo ¢l
28,

BE X EFEER LUEAIRI EFEREMER, Wl LIRBEI= R, X, SEUESEME RMT
AR5 83 P im LA — e EE S MEERE.
TEHNRFSRER T REE=FEEFEENTE.

1. BEiRETFEERINE) RMT BRS528. 1§ URL B AMETFER URL. 3§ NAME BigAEH
- EES P2 SR
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# rmt-cli repos custom add URL NAME

2. FIHFRE B E X E LGREUH &7 ERY 1Do

# rmt-cli repos custom list

3. (%) KHHNEEXEEEXKIEN™m. Fi, NRMEREEF HEHBEEX
MBENXEEE, WEDEHEXELE] SUSE Linux Enterprise Desktop = &o

# rmt-cli repos custom attach REPOSITORY ID PRODUCT ID

¥ REPOSITORY ID BRAMBEEXMEFERN ID. & PRODUCT ID BMEANEGMEEE
FEERIMF @AY 1D, WMNREEEZE PRODUCT ID, EFEA®S rmt-cli products
list --all,

O ==

YEEXBEESENTmEXERN, EZzEatImNEREEsZIelItT
PHERS. BERBRZEEE, BER zypper lr m$HEHE ID, ARE1T:

# zypper mr -e REPO ID

4. BERMBEXEEFEFENTRR.

# rmt-cli repos custom enable REPOSITORY ID

BERDFMERABEX EEEFERSHIIR, BHBRE 6147 “repos” o

4.7 SEMFNEFE

RMT ABRISAMSHAE XA REFEFENRERGENEENRNERE, fli, sThiddEs
2 H ERERA RPM IRH-EIRINRFT RMT BRSSZHIRE.

S—TRGIREAIE. BIMARIV, AILUSRIEE MBI EZR RMT ArS588, MMSEI
N RRITEAREEREFEN,
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TEAEIZIREE T a1 USB IXEhEsE A & RMT ARS8 2 e iaitiB KSR & RPM, ARSS
#8 sun 5 SUSE Customer Center #8i%, MARSE2: sirius NI FSEEMLEH,

1. BFFIARSE2E suno

root@sun # rmt-cli sync

root@sun # rmt-cli mirror

2. EHE—1USB Iz (RigA /dev/sdb) , FREEZEHIIFAFEMLE (FIW /mnt/

external) .
root@sun # mount /dev/sdbl /mnt/external
3.  a. SHAEXABEFEEMmIEE.
root@sun # rmt-cli export data /mnt/external/

b. RHEBREEFEENT IR, £ F—FSHBEEFENFEERZSHXMF .

root@sun # rmt-cli export settings /mnt/external/

c. SHREM RPM ARHE, IIIZRTREFERKETE], BAIRGIEFERAR/INT
Eo

root@sun # rmt-cli export repos /mnt/external/

4. M sun EEHIREERSE, AGEE sirius,

root@sun # umount /mnt/external

5. Biz{T yast2 rmt 7£ sirius EI®E RMT (WIRERIITIZIRE) . MRHITHI
BRH RMT IR E, BEAL SO EILRE LERDGD,

6. & USB IXGh28iEHES] sirius , HIEEHEFHE /mnt/external /.,

root@sirius # mount /dev/sdbl /mnt/external

7.  a. SANEXABEFENSmBYTHEE.
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root@sirius # rmt-cli import data /mnt/external/

b. SRR RPM B EL, LLIIZrIRERERKYIE, BRAMRGMEFZEIA/ND
REo

root@sirius # rmt-cli import repos /mnt/external/

8. 7 sirius LIRIBFREERMEEFE. AXIFAEE, BENE 447 "BERENZAEE
PSR o

Q #E: NEBBRSRSHBENRE
NRENSPRARS 2R (sirius ) BB ZBRANMEERE, NEBRNEFELEELN,
BAITRINMIL RS 2P S HEFEFIZE.
RETTESHEMNIEE S NES SUSE Customer Center ¥8iEMARSSES (sun) B, XIEE
BEMR sun TH sirius FREMFIEHIRE.
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5 REFIRECEAER RMT

A LUEIETT SUSE Linux Enterprise 12 s LA_ERRABIFRE T EVIEBECE /97 EME] RMT HMEH
THIGEH, MA=REES SUSE Customer Center i&iflo

©) == BT HTTP 7£ RMT RSS2 AR
BTG BT 220 HTTPS XM RMT ARSS28EM (NXXAEPIFRERGIIGERZ
i) » i, EHEILLUBERLEH HTTP iY@ RMT RSB 287EM. BRIEERZD
WHENZEEEHAEL TR REZBN SRR, ARG %,

EREFIRECE AR RMT iR5528, IBERMUTEF—MITE!
o RIEBESISSUNFARER, BERES.1T “EASISSUREF R -

o fEF AutoYaST ECEXHECE R FiR. BBWE 52T A AutoVaST ILEXHEEES

Fim” o

o M rmt-client-setup <. BEENES3 T “FFH rmt-client-setup ILEF
Fif” o

o EREHBIEZ GHER YaST JEMHRIR, BEZWNE 54T “EAYaSTEEEZF U o

O =7 CAIEH
WMNREEE RMT fRSZ 2889 CAIER, AILITE /etc/rmt/ssl/rmt-ca.crt
https://RMT SERVER/rmt.crt Az,

51 EA5ISSHEERF in

BEREENS I SHERMHE requrl &%, TTREEAEFIHEE HER RMT,

FEZELL requrl=RMT SERVER URL FERMINZSE. URLEZEXA https://FQDN &
I, HA FODN /9 RMT ARSZ2BMTLREENE, H5 RMT ARSS 28 EEARIARSS SRIEFRY
FQDN 48R, =fl:
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regurl=https://rmt.example.com

L5 S0EANER
HIREHNWERERN., MBMRERIZE requrl , BRREEABEM.

Q iE: FHRMTRSRIES
9N5R RMT ARSS8EMAENME CASREUIE D, BFF Inm 2 CAIEBEX 4, YaSTRE
THRTENEBMEE, NREWIASNIES, [BIEBBRAFIER,.

5.2 {£F3 AutoYaST BCE X HEIE & F i

EAI LGB AutoYaST BCE X RE FIRECE /M EI RMT frs528. B 7 REINAILI& AutoYaST
EEXHNESERE, BFEM (AutoYaSTHEME) o ATNNBE I RMT NEEE.

E{EMA AutoYaST BECEAFET RMT BVE3E, BHITERTHEX RMT R IR T B,

1. Bl root S1A/E5N YaST, FAEIERE 7210 > Hnh%i2E BohERZ AutoYaST A,
NRE M LITRENER AutoYaST i, BILAEA yast2 autoyast &< KT,

2. ERAXMH ITHTARAENEEX 4. FATE QIESZREXFETHRRAREKES!
B—EEXH, HEERATHEEX .

3. EEN oA, BEREREERNER,
4, BEHIE,

5. A, EEAFENRSEE URL MAEIIAERIRE RMT ARS588RY URL, EIF
BILURE R SSL ARSS28IEH URL, ARS588 URL YRTREES RIZSL requrl BIAJAE(E
HEe F SSLIERUE, ErILUERRA HTTP 8 HTTPS A9 URL,

6. FNBEHENRAEHNITFAIBEEMAIFRE, ARBG7THREERS.

1. BEF > F5FN, ARBNEREXHFRRMR, F90 autoinst.xml,
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5.3 fEMA rmt-client-setup EBEEXFif

/usr/share/rmt/public/tools/rmt-client-setup HIZATEIREE rmt-server
R, HATRTFERFHITENEENFER RMT RS, OB TENEEFRIRERLE
AEREM RMT fRS528.

Zi@id rmt-client-setup ¥EFIHITENEE AR RMT, BHRITUTIE:
1. MRMTBRZ588 T rmt-client-setup:

# curl http://RMT SERVER/tools/rmt-client-setup --output rmt-client-setup

2. {EM RMT BRS32889 URL {E RS EUEITRIZS,
# sh rmt-client-setup https://RMT SERVER/

AT A SIE RMT CA BIEB SRS IEBFEX F,
&, T LUEERS|IEPNIERIENEEEIT. AXIFHAER, 1550 sh rmt-
client-setup --help,

3. ZHIARTEARS 2R CAIER. & ¥ #ERZIEH, WE, ZITASEEF i EHRITHR
BEVERMENL,

4. {£A SUSEConnect FMEZ~mm. BX4T, 15517 SUSEConnect --help,

54 {£F YaST BdER iR

BT IRECE AEMEI RMT fRSS28, 1B YaST i iER yast2 registration,

AEF IR EEFRESHFIE, EIURBEXFRET, BHAMIMRSEHBAR URL
REBRET—F, BEIRHER,

55 WEFIRECENERBEXRMIIETFE

YNRIETE RMT BRSS 25 L EIZ T BENXBYIRILEFE, £ SUSEConnect FAZERFimit
B EEMZiEEE, RANERER™m.

30 fE/A rmt-client-setup ECBEE P i SLES 15 SP5



EFhAINzERE, BRITUTSE:
1. BEHR DTN S5284EM AT RMT ARS328 URL:
https://RMT_SERVER HOSTNAME/repo/
2. @I EREMRNERSMBENEEXEFEN repodata/ FER.
3. EEFHITEN LRMAIBIE?EE URL:

> sudo zypper ar CUSTOM REPO URL CUSTOM REPO NAME

5.6 FIHrAREEFRE

5| o] BEVERMEMERE, 5 H SUSEConnect --list-extensions., Z{E, EtiF]
LB if1e) https://RMT SERVER/repo/ MEFEHFREH Y RMT fREZ2[HVBE RFIR,

5.7 BX#13E# s SUSE Linux Enterprise Z& F i

ISR LU EMEI RMT AAY SUSE Linux Enterprise B P IRBALERS EIE—E BARASH &R
£8, I8 HE5:THEME SUSE Customer Center WEFimEE, FIaTEB a1, BHR
RMT R BB H B RGFIE ™m0

BXENEBIFAES, BN (FHRiERE) ,$28 “ARBENAEZE
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6 RMT TEMECEXH

RENA RMT MHHNRESHMA. BEXHMIER.

rmt-cli S NEFHSHTER#EERG. FERmIMMKRSE. systemd BFEoh. £
1k, EFGh RMT IRSHEGEERZS,

RMT NEXECEFHETE /etc/rmt. conf A,

6.1 RMT ep<>175%E (rmt-cli)

6.1.1 #ER

FAFEERMT XEHSE rmt-cli (/usr/bin/rmt-cli)e rmt-cli SN SATH
FriRMFamS—iEfEH. NREMER rmt-cli &2, EREAMETRFHINTIR, B
I NFinSrIEEE, 156 man rmt-cli 5 rmt-cli help [subcommand] .

BIRAFHR<THT:
rmt-cli sync
BEIEES SUSE Customer Center @4,

rmt-cli products
FIHFME L™ fRo

rmt-cli repos

FIHAE R ETE 2o

rmt-cli mirror

REGMEERE,

rmt-cli systems

FIHME R ZR S

rmt-cli import
RAFRAMENIS NG,
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rmt-cli export
RAFBRIERNSHFS,

rmt-cli version
7R RMT ks,

UTFETRENFanLHT 7 IFMEREA,

6.1.2 sync

Itear < ATz BN A 5 SUSE Customer Center WAL, Zan LB HEHMIED, systemd IHEIER
rmt-server-sync.timer SBtEMERY,

EIF HRRl RS IE 4R 52 SUSE Customer Center. I, Ih&< Bl EH A GE X FEE
R,

6.1.3 products
HIHFAME L™ fRo

rmt-cli products list [--all] [--csv]
FIHEBAUERGN M. A --all RS ERETA~R. £/ --csv i7&
BBl CSV TR, 1s ATAME list MBI R.

rmt-cli products enable [id | string] [--all-modules]
¥ m ID i F R R B A miEFIEFRE, --all-modules FR&ERIE AR iR
BER, MAUXZEINAIEIR,

rmt-cli products disable [id | string]
%o D NF R R AR A 7.
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6.1.4 repos

rmt-cli repos list [--all] [--csv]
FIHEBBUERGNEERE, A --all &SI EFETREEE. 8 -
FREAT LA CSV MR taE TR, 1s ATAE list MEEHE.

rmt-cli repos enable [id]

A&7 ID ERBENMEFERRER.

rmt-cli repos disable [id]

®Af#EFE ID ZRRENMEFENRR.

rmt-cli repos clean
ERRARIFIE AFFRBRIEFERN ARG

6.1.5 repos custom

rmt-cli repos custom list [--csv]
FIHFrBE BEXEFRE. A --csv insa L CSV g5k, s ATAE list B
BE A

rmt-cli repos custom add [url] [name] [--id]
NNFHBEEX #EFEE. FA --id IEriEEBEXNEREE ID,

rmt-cli repos custom enable [id]

BRENBEXEEERNRR,

rmt-cli repos custom disable [id]

BREBEEXEFENRRE

rmt-cli repos custom remove [id]

ERFEDBEXEFE,

rmt-cli repos custom products [id]
FIHKEXEILATE ID BB E X EFENF Mo
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rmt-cli repos custom attach [id] [product id]

REANIE BEXEFEXKEIED ™m0

rmt-cli repos custom detach [id] [product id]

RENNEBEX EEESEN = mAERRKEK,

6.1.6 mirror

rmt-cli mirror

FrIBohREEE,

rmt-cli mirror all

REGFE B BIEEE,

rmt-cli mirror repository [IDs]

1 ID 7 RIFER B BRI,

rmt-cli mirror product [IDs]

1 1D P RFE G MBI B R REEFE,

6.1.7 systems
rmt-cli systems list
LbEr L RYNHEFMIN RS,

rmt-cli systems scc-sync

e LR EEM RSB EIER &2 SCCo

rmt-cli systems remove [TARGET]
&S AT M RMT 58 rmt-cli systems list @< HA Login FIFRRIRM R

4o

rmt-cli systems purge
tbar T AFHIHIBEN RS, HFRATRERIEEMRSANED, ERNEDINT:
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e --before DATE —%ItHH DATE ES—HATIFENRSHNES. RINMENRIA
31 Ko

e --no-confirmation — AFEEAEEMIRICEEMNRS, MELHBHHIA-

# rmt-cli systems purge --before 2021-06-16

R R R R R

R +

| Login | Hostname | Registration time | Last seen

Products |

R R R R I R R

s +

| SCC c5b0.. | 6e485e48b| 2021-06-11 13:38:07 | 2021-06-11 13:52:01 |
SLES/15. .|

| SCC 5fcf.. | node52 | 2021-06-15 13:29:24 | 2021-06-15 13:31:25 |
SLES/15. .|

R I B oo

B +

Do you want to delete these systems? (y/n) y
Purged systems that have not contacted this RMT since 2021-06-16.

6.1.8 import
EELEATREBEALG S, BXFRER, BEUEZ 477 "SHMSNEEFE o

rmt-cli import data [path]
EB 4 RMT LiE1TLban S AT MEA E RRIZIREN JSON Xf, HIEAMEIEEFIETHIE.

rmt-cli import repos [path]
EEZ RMT EiB1Titbas SR R\ RPM 3R 8L,

6.1.9 export

EEAEATERERLHS. AXEFMER, BBRE LT "SHANSAEEFE .
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rmt-cli export data [path]

7EEXH RMT imfTtb a3 < I M SUSE Customer Center SREXNGR TR, H1Eis

K557 JSON Xt

rmt-cli export settings [path]

RERRIZIGE

ERRAL RMT EIE1TIap SR EL ER R R EBBMEENIZESEN repos. json,

rmt-cli export repos [path]

7EEXH RMT L EERE TSR EAERIRIRME repos. json FIEEN—AEEFE. &

BEEEEX R EFEER BRI FE R,

6.1.10 version

7 rmt-cli BIRRZS,

6.2 RMT systemd &5

TR LUERRE systemd spSEE RMT XRS5, RMT ARSSBBEIFELLTARSSANITES S8

rmt-server.target
BoIFrE % ER RMT AH8Y systemd Bt

rmt-server.service
RMT ARZ528,

rmt-server-migration.service

ERRSS AR IR IR RIRIAEE (WNRFE) . TRFHSIHRSKE

rmt-server-sync.timer
It itBS 28 fa SR EHAEH 3R B SUSE Customer Center BIFRA (B 12 &= S iiE,

rmt-server-mirror.timer
ItbitEd 28t R EHAEI 2P K B SUSE Customer Center BIFFE RPM,

£/ systemctl AJEIE RMT fRSZFitHY 28,
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6.3 RMT BCE X (&

FRMTEEEXH R /etc/rmt.conf, EAEILUER YaST RMT ARS8 1EH1IG B AEB 4 1IN,

6.3.1 /etc/rmt.conf

RAZIFER yast2 rmt ITHIRECE, WNE 2.5 “HEH YaSTELE RMT™ BERiR, R
EREREZFEFDEAN. AN ETHEMEEESHRESE,
AILTE /etc/rmt.conf XERREIFRE ] AAYECE EDL,

6.3.1.1 HREIEE
mirroring EB5 Bl EEERIRIT .

mirror_src

RERDIREIR RPM IRMHE (RREHH src) o

dedup method
WRIZA hardlink , BERGHRECIEFEREE. IRXHRAFZIFEEE, WKHE
& copy. AREMIME: hardlink. copy,

6.3.1.2 HTTP ZEFIHIZE
http client ZHENX RMT ILE HTTP EHZIRE.

verbose
At EZERHEHIERE systemd BHE.

proxy
RIEARSS 25 URL,

noproxy
AERRBEZIFETIR (LLES 59 - =f5l:  “localhost,.mylocaldomain”
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proxy auth
B RE T RIBFHIIENE, BIEERE
79: none. basic. digest. gssnegotiate. ntlm. digest ie. ntlm wb,

proxy user

RIBRRS AL R0

proxy password
KRR 2RO,

low speed limit
RENZRE TIREY, THENPLE (UFT/AANRMA) .

low speed time
UTHREEMRT low speed limit B, #HFLLizBYE]EHLIETH,

6.3.1.3 FTiAiA SUSE EFERIRE

scc B ESEATFIERE SUSE Customer Center BIEBE B EIF, EFEBEHNEGEHE
i, IBEEBWE 417 “SESMEIL

ZER D ENECE R EE:

username

RGBS EIERAR 2.

password
REFMHEIENOL,

6.3.1.4 Web [RSZH[IKE

£ web_server Z3EILAJEEE RMT ARS528RV1ERE,

min_ threads
1EE RMT ARS8 TR £ R/ NETZ
EHERRE ATFEHFT 1B
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max_ threads
BRE RMT ARS588 T1Fe3 = LRV AR LAZEN,
AERRE ATFHFT 1B

workers
$EE RMT B9 Web T{E2s#i=.
AESHNE:. KTFHETF 1 EEH,

6.3.2 SSLIEFRF HTTPS

AINMBERT, X1FED HTTPS i718] SUSEConnect FRfERRY APl iR, nginx BCE AERAR
BT ER SSL IR RZEA:

e jJFH: /etc/rmt/ssl/rmt-server.crt

o TAAZ$H: /etc/rmt/ssl/rmt-server.key

YaST RMT #RIREEM— T BESGERANIE, BFEE HTTPSIEH, XBKREMNREE
i, EEIEBMANAAIAZ R P iRt EVBEE:
o NERLEHAEEMEGER YaST EHERFITEMEY, RASET—FHER, BRTERE
EARSS 2RI,

o BEBSITAMBAIHALEN, 5FEH rmt-client-setup fid, BXFMAEE, FS
WES53T “EA rmt-client-setup BERF IR .
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7 19 RMT IRSE2E

AEIHPAIIMAIEIE RMT BRSS BE D UAANAE T &HME ZARS 2.

1.1 gIE&EMHm

S T2 IR 4R BAGN(AI 8132 RMT ARSS2RAITTRE D RIREE—NEHE /mnt/backup FFA
R B IMNBHE RSN HE R,

1. RFEHER.
# cd /mnt/backup

2. BIIEEE SQL HIRERMENX M, BRBIRMREMEN rmt HEEAFIZRENOL,
# mysqldump -u rmt -p rmt > rmt_backup.sql

3. (FIi%) RUEBSREGEURMIEIZS,

# mkdir repos

# rmt-cli export repos ./repos/

1.2 MmEHED

S FRFAMIRBRANENEE 25 7.1 T “RlEED” PRIBNEHRE RMT fRSE8. RISEHDER
Z| /mnt/backup #, HEEEEHLTLEN SLES EMERS 2.

1. ®E 25 “RMT ZEMEE" PFARLEHECE RMT iRSE25,
2. BEEMBE R
# cd /mnt/backup/

3. fEA mysql AFRHEIBRVERIEREH SR,

# mysql -u rmt -p
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Enter password:

Welcome to the MariaDB monitor. Commands end with ; or \g.

[...]

MariaDB [(none)]> DROP DATABASE rmt;
Query OK, 14 rows affected (0.84 sec)

MariaDB [(none)]> CREATE DATABASE rmt;
Query OK, 1 row affected (0.00 sec)

MariaDB [(none)]> use rmt;

Database changed

MariaDB [rmt]> source rmt_backup.sql;

[...]
MariaDB [rmt]> quit

(FIiE) SARHBEFE,

# rmt-cli import repos ./repos/

. RFEREEH EEFE.

# rmt-cli sync

# rmt-cli mirror

mE& D
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8 EIE TLS/SSLIIEH

8.1 EHER HTTPS IEH

EHTTPS IERBRMZHE, REEZASHMBEREAZN, NEWERZIER. NRIAZEHN
&R HTTPS iEH, MEFEREME RMT RS ERME P init BN DRI TEAMRE

1. {Z1E nginx A rmt-server RS,

# systemctl stop nginx
# systemctl stop rmt-server

2. KERZATERBYIES,

# rm /etc/rmt/ssl/rmt-server.*

3. BIBE 257 “{FEF YaST Eo&E RMT” HFFRIETT yast rmt &R,

8.2 EHrAERK CAIEBHM HTTPS IE+H

CAIEBRMEHE LK ER RN, BIUAEHERZIER.

ZE:. EEEFPIKLESNCAILESR

WITEEEME RMT BRSSEBRMIPFTEZ P iR ESNFTERB CAER, AILURE 531
“EA rmt-client-setup BMEE G RAREZEFIHTEN ST rmt-

client-setup HIAERItIEIE,

1. f=1k nginx # rmt-server iR,

# systemctl stop nginx
# systemctl stop rmt-server

2. KFRZAIAERRY CAFI HTTPS IEH,
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# rm /etc/rmt/ssl/rmt-ca.*

# rm /etc/rmt/ssl/rmt-server.*

3. &

73 i

AR5

257 “EMHEYaSTELE RMT” HIFFIRIETT yast rmt &38R,

SR CAIEBA HTTPS IEH
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A GNU licenses

This appendix contains the GNU Free

Documentation License version 1.2.

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 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
publicis 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.
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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.

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.

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.
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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.

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. Usein the 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.

C. State on the Title page the name of the publisher of the Modified
Version, as the publisher.

D. Preserve all the copyright notices of the Document.

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

F. 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.

G. Preservein that license notice the full lists of Invariant Sections and
required Cover Texts given in the Document's license notice.
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H. Include an unaltered copy of this License.

I. 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.

J. 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.

K. Forany 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.

L. 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.

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.

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.
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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.

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 Document is included 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/ 2.

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
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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