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OteuecTBeHHble OC u peajqu3anus 0JJHOT0 pelICHUS
npu nepexoae ¢ CentOS Ha Pexq OC
JJISA KJIACTEPa BbICOKOM JOCTYNHOCTH

I'.'M. Muxaiiios', H.IL. Tyukosa', A.M. Yepueuos>

I Boruucnumenvnoii yenmp um. A.A. Jopoonuywina OUL UY PAH
2 Hayuonanvnuiii uccneooeamenvckuti yuusepcumem « MOy

AHHoTamus. B fnoknazge mpeAcTaBieH KpaTKUil NEepedyeHb MOMYJSPHBIX
oTedyecTBEHHbIX AUCTpuOyTHBOB OC, pa3pabOTaHHBIX B paMKax peaju3aliu
3a/la4 UMIIOPTO3aMEeUIeHHs] B 00J1acTH MPOrPaMMHOTO OOECIeueHus: U CPEICTB
TenekoMMyHuKanuu. Ilpeacrasneno onHo u3 pemenuii nepexona ¢ CentOS Ha
Pen OC nns xmacrepa Bbicokoi goctymHoctH (High Availability) na 6aze
Pacemaker n pacnpenenennoii ¢aitnosoit cuctembl DRBD, o6ecneunBatoiero
paboty caiiTa opraHuzanuu u cepsepa 6a3 qaHasix MySQL.

KiarueBble ciaoBa: nmmnoprozamerienue, Penq OC CepruduuupoBaHHas,
Pacemaker

Domestic OS and Implementation of one Solution when Migrating
From CentOS to Red OS for a High Availability Cluster

G.M. Mikhaylov', N.P. Tuchkova', A.M. Chernetsov>

I Dorodnicyn Computing Centre FRC CSC RAS
? National Research University “MPEI”

Abstract. The report provides a short list of popular domestic OS
distributions developed as part of the implementation of import substitution tasks
in the field of software and telecommunications. One of the solutions for the
transition from CentOS to Red OS is presented for a High Availability cluster
based on Pacemaker and the DRBD distributed file system, which ensures the
operation of the organization's website and MySQL database server.

Keywords: import substitution, Red OS Certified, Pacemaker

1. BBenenue

Kpatkyro wucroputo pazutus oredecTBeHHbIX OC MOXKHO YCJIOBHO
HaunHath ¢ ¢eBpansg 2000 roga, koraa nosisuiack nepast OC Anwt Jlunyke [1].
Bcnen 3a Heit nocnenoBanu u3BecTHbie Teneps Actpa Jlunykce (2009 r.) [2], Pen
OC(2017 r.) [3] u op. Ix nieneBoi ayAUTOPUEH SIBIISIIUCH CTICITUATU3UPOBAHHBIC
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NOCTaBKH JIJIsl CUCTEM OTPAaHUYEHHOTO JIOCTYyIa. B 3TOM nepedyHe OTCyTCTBYIOT
criennanu3upoBannbie cucteMbl Tuma MCBC cdepa (1999). BaxxHO OTMETHUTD,
YTO BC€ OCHOBHbIe oTedecTBeHHble OC, 3aHuMaromue OOJbIIYI0 YacTb
COBPEMEHHOI'0 PhIHKAa, UMEIOT CBOIO UCTOPHUIO. Bece ykazaHHbIe CHCTEMBbI UMEH
pazJIMYHbIe CepTU(UKAIIMM COOTBETCTBYIOIINUX KOHTPOJIbHBIX opraHoB (DCTOK,
®Cb u Munoboponsl P®). IlosBnenne VYxkasza Ilpesunenta Poccuiickoit
®enepanuu ot 30.03.2022 Ne 166 "O mepax 1o 00ecrnedeHnIo TEXHOIOTMUYeCKOM
HE3aBUCUMOCTH W 0O€30MacHOCTH  KPUTHYECKOM  WMH(OPMAIMOHHOM
uHdpacTpykTypsl Poccuiickoit @enepanun" [4] okazano orpoMHOE BIUSHUE HA
Pa3BUTHE 3TOTO CErMEHTA OTEUECTBEHHBIX MHPOPMAITMOHHBIX TEXHOJIOTHH.

PaccmoTpuM  HEKOTOpble  OCOOEHHOCTH  Mepexojia co  CBOOOTHO
pacrmpoctpansieMbix Bepcuii Linux (CentOS, Debian, Ubuntu) Ha oTeuecTBEHHBIE.
Cpa3zy cienyeT oOTMETUTh, uTo u3HadaibHO RedOS co3man Ha 6a3e Centos, Astra
Linux — Ha 6a3e Debian, a ALT Linux — Ha 6a3e Mandriva. [Ipu 3ToM cnenyet
3aMETUTh, YTO 4Yepe3 KaKoe-TO BpemMs mociie Hayana pa3pabotku Bce OC
003aBeIUCh COOCTBEHHBIM $JIpOM, HE MPUBA3AHHBIM K CHUCTEME-POIUTENIO.
[Tpouecc o6OHOBieHus siapa OC Ha 0Oosiee HOBYHO BEpPCUIO MPOUCXOIAUT
a0COJIIOTHO HE3aBUCHUMO. TeM He MeHee, UCTOPUYECKH HAOJI01aeTCsd HEKOTOPOE
orcraBanue (B CpeIHEM ToA-monTopa) Mexay Bepcusmu B CIIO wu
OTEUECTBEHHbIMU  AUCTpUOyTUBamMu. [l  cepTUhUUMPOBAHHBIX  BEPCHid
OTCTaBaHUE COCTABISET eé Ooblie — roja 2-3.

K OGosnbiioMy coxaneHuio, B HACTOSIIEE BpeMsl B HAy4YHOW JIUTEPATYypeE
HaOJIOAeTCsl 3HAYNTEIBHBIN AEPUITUT pabOT M0 TEMAaTUKE UMITOPTO3AMEIIICHUS
omnepanuoHHbIX cucteM. OHa U3 padoT, MOCBAIIEHHAS BOMPOCAM HACTPONKU H
WCIIOJIb30BAHUSL OTIEPAIIMOHHON CHUCTEMBI “ANbT’ JuIsi  00pa30oBaTEIHLHOTO
npoiiecca, mpeAcTaBieHa B [5].

2. Ilepexox ¢ CentOS

B aTom paszene paccMOTpuM OJIHY KOHKPETHYIO 3aj1ady nepexona: ¢ OC
CentOS 7.9 (ponu: Be6-cepBep, CYB]] mysql) na Peg OC.

B pabGorte [6] paccmarpuBaniack MHpopMaimoHHasi cucTeMa MPUEMHOU
komuccun HUY «MOBON» (MCIIK), ocHOBaHHasi Ha KIHUEHT-CEPBEPHOM
TEXHOJIOTUHU B BUJie BeO-mipuiaoxkeHus. Tunoseimu anemenTamMu UCIIK sBastorcs
BeO-cepBep Apache u CYBJl Mysql Community Edition. Takxke oTmeTum, 4to
NUCIIK nnst moBbIIEHUST HAJAEKHOCTH Oblla pa3BepHyTa C HCIOJIb30BaHUEM
texHosoruii Pacemaker u DRBD [7, 8].

[Tockonbky 00paboTKa mNepCOHAIBHBIX J@HHBIX TpeOyeT paboThl ¢
cnenuaibHbiMK Bepcusimu [10, To He00X0auMO BbIOMpATh cepTU(HULIUPOBAHHBIE
OCTOIK pemenusi. 9t1o MoryT ObITh Kak BHelHue peutenus (C3U, nanpumep
Dallas Lock [9]/  SecretNet Studio [10]), Tak u choenuaibHble BEPCHUH

! CBo6GOIHOE TPOrpaMMHOE 00€ECIIEUEHHE
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onepanuoHHbix cucteM. Jlns Pen OC Takoil Bepcueld Ha HACTOSIIEE BpeMs
apisietcs Pen OC 7.3 cepruduniupoBaHHasl.

Kak n3BectHo, B P® ¢ 2022 roaa 3anpeiieHo UCrnojb30BaHUE HEKOTOPOTO
nporpaMMHoOro obecrieueHusi, B yacTHoctt MySQL Server Bcex BBIITYCKOB,
kpoMe Community Edition. Pekomenayercss sl 3aMeHbl HCIOJIB30BATh
MariaDB. B cnyuae UCIIK HeoOX0nMMOCTH TakoW 3aMEHbl HET — YX€ M TaK
ucnonb3yercss Community Edition.

Jlnst mepeHoca y3na Pacemaker B 11e710M OB BBITIONHEHBI CIIEAYIONINE
JICVCTBUS:

1. CoxpaHneHnue KoHPUTyparuu KjiacTepa cpeacramu Pacemaker.

2. [TogrotoBka uymctoro cepBepa (dhopmaTupoBaHue  y37a,
n3menenue tuna OC ps OC).

3. PazseptriBanue Pen OC 7.3 cepTuduiiupoBanHas Ha y3ie.

4. VYcraHoBKa HEOOXOUMBIX MTAKETOB JIJIsl pa0OThI MPUIOKEHUN.

5. Otxmouenue SELinux.

6. VYcranoBka Pacemaker, co3ganue y3na U3 coXpaHeHHOU B 1. 1

KOH(UTypaLuH.

B kauecTtBe nepBoro 3kcnepumenTa Ob1 coOpan kinactep Pacemaker uz 2
y3JI0B, B KOTOPOM IEpBbIA y3eia Ob1 caenad Ha 6aze CentOS 7, a BTopo# - Ha
6aze Pen OC 7.3 ceprudunmpoBannas. [Ipu sTom He mpepsiBanach padorta
KJIacTepa, €ro pecypchl ObUIM MOJHOCTHIO JOCTYNHBI. bbiio obecreueHo
B3aMMOJICHCTBUE MEXKIY y3JlamMu Ha pa3Hbix cucremax —CentOS 7 u Pen
OC 7.3 ceprudunrpoBannas. M3 mnonoxutenbHoro: Bepcun Pacemaker B
CentOS u Pen OC xoTs m pa3audHbl, HO COBMECTHUMBI JOCTAaTOYHO, YTOOBI
pOBECTH MUTpaIrio 0e3 ocobbix ciokHocTeii. C DRBD BooOIIIe HE BO3HHKIIO
HHUKAKHX CIIO)KHOCTEM, a H3-3a PA3JIMYHBIX BEPCHM KOMIIOHEHTA COTrOSync
MPUILIOCH BPYUHYIO IepecoOpaTh YacTh KOH(MUTYpallii Ha HOBOM Yy3Jie, CJIeJIaB
€€ MICHTUYHON COXPAaHEHHOM B II. 1.

Jlanee BO BTOPOM SKCHEPUMEHTE Y3JIbl KITOMEHSUIUCh MECTaMI» U TPOIILIa
sameHa OC Broporo y3ma. Utor — oba y3ma kmacrepa Pacemaker mmeroT
onuaakoByro OC - oreuectBenHyto Pex OC 7.3 ceptuduimpoBaHHyIO.

3. 3akiaoyeHue

VYuuteiBass HEOOXOAMMOCTH TMepeHoca MHoroducieHHoro 1O B pa3Hbix
IMpeIMETHBIX O00JIacTAX, B HACTOAIIee BpeMs 3a7adya HMIIOPTO3aMEIECHUS
[IPOrPpaMMHOI0 00O€CIIEUEHHUs SIBISIETCS aKTyalbHOW. ECTh psia NpHIIOKEHUH,
KOTOpBIE JIETKO WJIM JIOCTAaTOYHO MPOCTO MEPEHOCATCS HA OTEYECTBEHHBIC. DTU
MIPUWJIOKEHUSI Yalle BCEro yxke 3apaHee peanuszoBanbl Ha CIIO. B kauectse
npumepoB MoxkHo nipuBectu cepBep CYBJl Mysql, Be6-cepBep Apache, kinacrep
BbICOKOM mocTynHOCTH (Pacemaker), uTo moka3aHo B JaHHOM paborte.

B To e Bpems, nepenoc OonbimHcTBa [10, 0cO6EHHO ¢ MponpUeTapHbIX
OC, 000CHOBaHHO TpEACTaBISET U3 ceOs OOJbIIyI0 MPOOJiEeMy. YUHUTHIBAS
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HEOTBPATHUMOCTH Tiepexoia Ha oreuecTBeHHoe [10, B Ommkaiiiime HECKOJIBKO JIET
3a/1a4ya UMIIOPTO3AMEILIEHHS] TaK U OCTAHETCS BAKHOM U aKTyaJIbHOM.

b S

10.

N —

Jluteparypa

AnbT JIuHyKC nomalHAs cTpanuia — https://www.basealt.ru/alt-server
Homamnss crpanuna OC Actpa Jlunyke. — https://astralinux.ru/os/
Homamnss crpanuna OC PEJ] OC. — https://redos.red-soft.ru/

Vka3 Ilpe3unenta Poccuiickoit @enepannu ot 30.03.2022 Ne 166 "O mepax
no OO0ECMEYEHUI0 TEXHOJIOTMYECKOW HEe3aBUCUMOCTH U 0€30MacCHOCTH
KPUTHYECKON UHOOPMAITMOHHOM UH(DPACTPYKTYPHI Poccuiickon
Oenepanun’.—
http://publication.pravo.gov.ru/Document/View/0001202203300001
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