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Cratbs MOCBAIIEHa OPTaHU3ALMK CHCTEMBI YIPABJICHHs KJIACTEpOM HpH momMouu puppet. Paccmarpusa-
I0TCSl BOIIPOCHL: 0E30MaCHOCTH HCIIONb30BAHUSA, C TOUYKU 3PEHHUS] MAaCCOBOTO NMPUMEHEHHS K BBHIYHCIUTEIEHOMY
KJIacTepy HEBEPHOH KOHUTypanuy (B BUAY YEIOBEUECKOTO (aKTOpa); OpraHU3alii COBMECTHOM pabOoTHI U CO3-
JaHUsL JUTS KQKIOTo aJIMUHUCTPATOpa BO3MOKHOCTH, HE3aBUCHMO OT JPYIHX, HAalMCaHHS U OTJIAIKUA COOCTBEHHBIX
CLIEHapHeB, O BKIIOYCHMS WX B OOLIYIO CHCTEMY YNPAaBJIEHUS; HAlMCAHUS CLEHapHeB, KOTOPbIE IO3BOJIAT IOJY-
YHUTH KaK LEITMKOM HaCTPOSHHBIH y3ell, TaKk M OOHOBIJIATH KOHQUI'YPALUIO 110 YacTsIM, He 3aTparuBasi OCTalbHbIE
KOMIIOHEHTHI, HE3aBUCHMO OT TEKYIIETO COCTOSHHMS y3J1a BEIYUCIUTEIBHOTO KIacTepa.

CpaBHUBAIOTCS Pa3IMYHbIE OJXOJb! K CO3JaHUIO MEpapXUM puppet CLIEHApUEB: OIMCHIBAIOTCA Mpodiie-
MBI, CBSI3aHHBIE C HCIOJBb30BaHueM «include» s opraHu3aluy HEpapXuM M Mepexojl K CUCTEME I0Cie0Ba-
TEJILHOTO BbI30Ba KilaccoB uepes shell-ckpurr.
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This article is about the organization of the cluster management using puppet. It tells about: safety of us-
age, from the point of view of mass apply at a computing cluster wrong configuration (by reason of human fac-
tor); collaboration work and the creation of opportunities for each cluster administrator, regardless of others,
writing and debugging your own scripts, before include them in the overall system of cluster managment; writing
scripts, which allow to get as fully configured nodes, and updates the configuration of any system parts, without
affecting the rest of the nodes components, regardless of the current state of the node of computing cluster.

The article compares different methods of the creation of the hierarchy of puppet scenarios, describes
problems associated with the use of “include” for the organization hierarchy, and tells about the transi-
tion to a system of sequential call classes through shell-script.

Keywords: puppet, automation of configuration, joint cluster management, puppet use cases

Bpruncnenus BBIOJIHIINCH Ha KoMIbloTepHBIX pecypcax LIKIT «Komrurekc monenupoBanust 1 00pabOTKH JlaH-
HBIX HCCIIEA0BATEIBCKIX YCTAHOBOK METAKJIACCay.

Citation: Computer Research and Modeling, 2015, vol. 7, no. 3, pp. 735-740 (Russian).

© 2014 Urops AnekcanapoBuy TkaueHKO



736 U. A. TkaueHko

JIro00i, KTO 3aHUMaeTCsl aIMUHUCTPUPOBAHNEM OoJiee BYX OJMHAKOBO HACTPAWBAEMBIX CEPBEPOB, PAHO
WM T03JHO HaYMHAET CMOTPETh HA CUCTEMBbI, IO3BOJISIOLIME aBTOMAaTU3UPOBaTh npouecc HacTpoiiku. B HUL]
«KypuaToBckuif HHCTUTYT» IS 3TOTO UCHONB3YyeTcs puppet. B 3Toif craTthe OyIeT pacCMOTpPEH OMBIT €ro MpH-
MEHEHHS Ha OOJIBIIIOM KOJIMYECTBE CEPBEPOB (B JaHHBI MOMEHT ympaBiisieMas HHPpacTpyKTypa — okojo 120
Linux cepsepos (Centos 5 u Centos 6), KOTOpbIe JO/DKHBI paboTaTh B pexkume 24/7/365.

ABTOMATH3alIMH HHOTIAA ObIBaeT CJAMIIKOM MHOTO

Puppet [Puppetlabs, Web site] yano6eH Tem, 9TO Bce CIICHApUH XPAHATCS Ha IIEHTPATLHOM CepBe-
pe ¥ aBTOMAaTHYECKH PaCIPOCTPAHSIOTCS HA KIMEHTCKUE MAlIMHBL. DTO 03HAYaeT, 4TO JI00as mpoIry-
IICHHAs omuOKa 3a KOHEYHOE BpEMs pacIpOCTpaHUTCS Ha Bce cepBepbl. Puppet mpemiaraet
B IIPUHITUIIE TOTOBOE pEIIeHNe — environment, C ITOMOIIBI0 KOTOPOT'O MOKHO 33/1aTh TIOBEJICHHE KITH-
eHTa ISl pa3HbIX ciydaeB. Ho 3To 03Ha4aeT, 4TO HYKHO OTIACIBHOE XPaHWIUINE JJISI TECTHPYEMBIX
MPaBOK — pas3, OTIENbHBIN puppet-master — JBa, JOMOJHUTEIBHBIA pecTpar puppet-KineHTa (¢ Ho-
BBIM environment) — TpH.

Taxxe CyIIecCTBEHHO YCIOXHSIETCS paboTa CHCTEMHBIX aJIMHHUCTPAaTOPOB MPH OTIAAKE CIICHa-
pYeB M HANHMCAHUHM HOBBIX MAaHH(ECTOB: KaXIBIH CHUCTEMHBIM aIMUHHUCTPATOpP IODKEH paboTaTth
B COOCTBEHHOM environment U He 3a0bIBaTh MEPEKITIOYATh KIHEHTCKUH puppet-cepBep Ha HETO U 00-
paTHO — Ha OCHOBHOM.

UT0o0BI N30€KaTh ITHX MPOOIEM, MOKHO BOCIIONB30BATHCS CHCTEMON PYYHOTO 3ammycka MaHude-
cToB. JI7s 3TOr0 MaHU(ECTHI JOKHBI HAXOJUThCS HA JIOKAJIILHOW MAIlIMHE W BBI30B OCYIICCTBISACTCS
yepes puppet apply. 3To mopoxxaaer HOByr npobieMy, KOTOpas paHbIlle pelaiach puppet aBToMaTH-
YECKH: CHHXPOHHU3ANUA HAOOPOB CIICHAPUEB Ha YIIPABIIAIONIEM y3Jie (€ro emie Ha3bIBaloT master) u
KITUCHTAX.

Jiis pemenwust mpoOiieMbl CHHXPOHHU3AINUY ObLT pa3pa0doTaH CrieluaibHbIN MaHU(DECT:

class sync inherits site settings {

File { owner => 'root', group => 'root', mode => 0600 }
Spuppet conf dir = $site settings::puppet
$target path = Senvironment ? {

'production' => 'modules',

default => "environments/$environment/modules"

file { "Spuppet conf dir/environments":
ensure => 'directory',

file { "Spuppet conf dir/environments/Senvironment":
ensure => 'directory',

each($site settings::admins) |S$Sadmin]| {
if (!defined(File["S$puppet conf dir/environments/$admin"]))

file { "Spuppet conf dir/environments/$admin":
ensure => 'directory',
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file { "Spuppet conf dir/Starget path":

source => [ "pup-
pet://$site settings::master/private/$site settings::host type/
puppet", "puppet://$site settings::master/files/",

"puppet://$site settings::master/puppet/",
I
ensure => 'directory',
recurse => true,
purge => true,
force => true,
ignore => ['.svn','.*.swp'],
sourceselect => 'all',

}

file { "Spuppet conf dir/puppet.conf":
source => "pup-
pet://$site settings::master/sysconf/puppet/puppet.conf”,
ensure => 'file',

}

[TockonbKy HE HCIONIb3yeTCsl aBTOMAaTHYECKOE DPACIpPOCTpaHEHHE HW3MEHEHWH Ha KIMEHTCKHE
MaIlIMHBI, TPaBKU MOKHO J€JIaTh MPSIMO Ha MacTepe, CHHXPOHU3UPOBATh OAMH Y3€l U TeCTUPOBAThC
Ha HeM. 3areMm, Hampumep uepe3 pdsh, CHHXpOHHU3MPOBATH OCTAJbHBIE CEPBEPHI M, OISATH K€ Uepe3
pdsh, 3amyckaTh HyXHbIE KJacChl Ha BCEX cepBepax uepe3 puppet apply -e "include
some class" [Puppet apply..., Web site]. Taxke CyIIECTBEHHO yNpPOILAETCS OJHOBPEMEHHAs
pabora: TecTUpyeMble IIPAaBKU HE CMELIMBAIOTCS C pabodell BepCcUel U OKPY>KEHUsI U pa3HbIX aJMH-
HUCTPATOPOB IMOJHOCTHIO M30JUPOBAHBL. DTO MO3BOJIIET M30€KaTh TAaKUX OIIMOOK, Kak, HAIpHMeEp,
NpOIYyIeHHAs CHHXPOHU3AM A1 OTMEHBI U3MEHEHU — puppet, pu 3amycke 6e3 yka3aHus envi-
ronment OyzeT paboTaTh cO CTaOMIbHOM pabodeli Bepcuei.

YcTaHOBKA U NEPEHACTPONKA — OHO U TO kKe

Bropoe, ¢ 4em npuIIIOCh CTOIKHYTHCS, — NEPBUYHAs YCTAHOBKA CepBepa.

[Tpu npaBUIILHO HANMMCAHHBIX CLUEHAPHIX OOJBIIYO YaCTh YCTAHOBKH MOYKHO BBITIOJTHUTH HA JTalle
pas3NuBKU y37a, uepe3 $post kikstart daiinos [Anaconda..., Web site].

YrtoObI KaXx b1 pa3 He AyMaTh, KaKHe KIACChl JOJDKHBI HCIONHATHCS [UIsl HACTPOIMKH y371a, pa3yMHO
BBI3BIBaTh BCETO OIMH — install, KOTOPBIH «OAyMaeT 3a Hac MPUMEPHO TAKHM 00pa3oM:

class install inherits site settings {
if $site settings::mlist {
S$scripts dir=$site settings::scripts dir
$list="8%scripts dir/install list.sh"
$mlist=$site settings::mlist

File {owner=> 'root', group => 'root', mode => 0700}
file {"S$scripts dir":
ensure => 'directory'
}o->
file {"S$list":
content => inline template ("#!/bin/sh -x\n<% mlist.each
do |val| -%>puppet apply -e 'include <%= val %>::install' &&
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\\\n<% end -%>exit 0 || exit 1"),
}=>
exec {"S$list":
provider => 'shell',
logoutput => true,
timeout => 0,

}

Cam xe mlist onpesenseTcs Ha OCHOBE TUIIA y3Jia U3 JABYX YacTe, OOIIeH /s BCeX Y3JIOB U CIie-
1(GUIHOMN [T KOHKPETHOTO THIIA y3/1a:

case $fgdn {

/~io.*/ { $group='eos-mgm' }
/~edg[12].*/ : { Sgroup='eos-dsi' }
'somehost': { $Sgroup='eos-fst' }
/~sdns.*/ : { $group='dcache-namespace' }
default: { Sgroup='test' }
}
$mlist default = ['hosts',6 'dns', 'modules', 'sudo', 'ntp',
'mail', 'firstboot', 'firewall', 'ssh', 'yum', 'nagios',

'staff', 'logwatch']

$mlist addons = Sgroup ? {

'nagios' => ['x509', 'nagios'],

default => ['"]
}

$mlist = split(inline template ("<%=
(@mlist default+@mlist addons).join(',') %>"),',")

Takum 00pa3oM, Kak TOJILKO MBI 3aXOTENIM IMOJYYHTh HACTPOSHHBIH y3el, puppet apply -e
'include install' caemaeT 3TO IS HAaC B OO0 MOMEHT BpeMEHHU U U3 JF000ro Mecra. install-
MOJKJIACC B KaXJIOM KJIacCe OMHUCHIBACT, TO B KAKOM MOPSIKE KaKHMe MOMKIACCH HYKHO TOIKITIOYaTh,
HO 00 »TOoM Hmxke. Takum oOpa3oM, Hampumep, HacTpoika ssh — 3To puppet apply -e
'include ssh::install'’

IHopsnok npesxkae Bcero

Puppet ycTpoeH Tak, 4T0 HOPSIIOK BBIMOJHEHUST KOMaH]| 3a1aeTCs HAOOPOM 3aBUCHMOCTEH, a He
TaK, B KaKOM TOPSIIKE JUPEKTUBHI CICAYIOT B TeKCTe MaHH(pecTa [Puppet resource...]. 910 ogHOBpE-
MeHHO yn00HO M HeynoOHO. C OJHOM CTOPOHBI, MOKHO JIETKO 3a/1aBaTh CJIOXKHBIC 3aBUCHMOCTH
U YCIIOBHS, & C JPYTrOd — MPOOJIEMbI BOZHUKAIOT B CAMBIX HEOKUIAHHBIX MECTaX.
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Hamnpumep:

incldue classl
include class?
include class3

B OOJIBIIMHCTBE CIIy4aeB MOJAKIIOYUT Bce B IIpaBHILHOM mopsake. Ho kak Tonpko class2 y Hac cam
JIenaeT include, HalIpuMep, BOT Tak:

include class2.1
include class4

TOBOPUTH O TOM, 9TO class4 orpaboraeT g0 class3, Hemb3s. He cmacaer maxke MOIKITIOYEHHE
KJIACCOB KaK OOBEKTOB:

Class{"calssl": } -> Class{"clas2":}-> Class{"class3":}

class2 NOJDKEH BBIIOJIHUTCA A0 Cclass3, HO YCIOBUA IPUYMHHOCTUA Ha BCE IOJKIIOYAEMbIE BHYT-
P KJ1acca IOAKIIACCHI HE PaCIPOCTPAHSIIOTCS.

UTo0Bl MCKIIIOUUTH MOAOOHBIC CHTYallMH, MPOIINE BCETO OT IOCIEIOBATEIBHOTO MOIKIFOUYCHUS
KIIaCCOB MIEPEHTH K CO3J]aHMI0 U 3aIycKy shell-ckpumnTos.

Kax 6p110 OTMEYEHO BBIIIE, MOAKIACC install OTBEYAeT 3a MPaBHIBHBIN MOPSIOK BEHITIOTHE-
Hus MaHudecra.

Ha npumepe Toro xe ssh:

class ssh inherits site settings ({
File { owner => 'root', group => 'root' }
$install list=['sshd', 'keys::install']
Susers=|[
'root',
'"tlmonitor',

}

define apply::by list($list, $sub class='none') {
if ( $sub class == 'none' ) {
$script="$site settings::scripts dir/
${caller module name}"
$m_name=Scaller module name
} else {
$script="$site settings::scripts dir/
${caller_module_name}_${sub_class}"
$m_name="${caller module name}::${sub class}"
}

File {mode => 0700, owner => 'root', group =>'root'}

file {"$site settings::scripts dir":
ensure => 'directory'
}o=>

file {"Sscript":
content => inline template ("#!/bin/sh -x \n<% list.each do

|val| -%>puppet apply -e 'include <% if val == @m name then
$><%= @m name 3><% else 3%><%= @m name %>::<%= val %><% end 3%>'
&& \\\n<% end -%$>exit 0 || exit 1")

;>
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exec {"S$title":
command => "S$script",
provider => 'shell',
logoutput => true,
timeout => 0,

}

31ech BMECTO MPSMOTO MOAKIIFOUSHHS KJIACCOB (POPMUPYETCS CKPHIIT, MTOCIICI0BATEIBHO BBI3BIBAIO-
i puppet apply A BCeX HYKHBIX KITacCOB.

Takoil moaxo/ MO3BONISIET UTHOPHUPOBATH MHEHHE puppet O TOM, B KaKOM MOPSIKE TOIKII0YATh
KJIACChI, U JIeJIaTh 3TO B TOM MOPSIKE, B KOTOPOM 3TO HY>KHO HaM.

Kpowme 3Tor0, 3T0 M0o3BOJIIET pa30MBaTh MAaHU(ECTH HA CMBICIIOBBIC YaCTH U, HAIPUMED, HE 00-
HOBJISITH rpm, KOTAa HY>KHO TOJIBKO OOHOBHUTH KOH(PUTYPAITOHHEIE (hailIbl.

[Nocnennue Bepcum puppet Havallu MoIepKUBaTh TUpekTHBY contain [Relationships...], ko-
TOpasi TOBOPUT puppet, 4TO B 3TOM KIIacCe COAEPIKATCS BBI30BBI JPYTHX KIACCOB U K HUM HY)KHO TIpH-
MEHHTPH BCE YCIOBHS U 3aBUCUMOCTH, KOTOpPbIe OBLIH OTPEeNIEHBI AT «POTUTETHCKOTO» Kilacca.

Takoif 0TKa3 OT W3MUIITHEH, B HAIIEM cllydae, aBTOMaTH3alluu puppet mo3Bossier 6e3 morepu
(hyHKIIMOHAIA CYIIECTBEHHO MOBBICUTH YI00CTBO aIMUHHCTPUPOBAHHS BHIYMCIUTEILHOTO KOMILIEKCA
1 U30eraTh MHOTHX OIIHOOK.
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