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BBepeHue

Pa3BuTne coBpeMeHHbIX CETEBbIX TEXHOMOIMN HEN3BEXHO NPMBOAUT K YBENUYEHUIO YnCna opra-
HM3auuMI1, UCMONMb3YOLKNX B NpOLlecce CBOEN AeATENbHOCTU pacnpenefnieHHble MHOFOKOMMOHEHTHbIE
KOMMbIOTEPHbIE CETU. B CBSI3M C 3TMM BO3pacTaloT M OCHOBHble TpeboBaHus, NpeabsBnsaemMble K ce-
TAM gaHHoro Tuna. OHKM JomkHblI o6ecnevnBaTb nepegadvy GonblUMX MaccMBoB MHopMaumm, obna-
0aTb BbICOKOW CTerneHbld MHOPMAaUMOHHON 3almTbl U1 CUCTEMHON OTKaA30yCTOMYMBOCTU 3F1EMEHTOB
cetun. Kpome TOro, cpeamn OCHOBHbIX TpeboBaHUn, NpeabsBNAEeMbIX K TaKOro poga MH(POPMaLMOHHbIM
cucTeMaMm, ogHUM M3 Haubonee CNOXHO BbINOMHMMbIX SBRisieTca TpeboBaHWe No NOAAepXaHuio Le-
NOCTHOCTM KOH(PUIrypaLMoHHOW MHdOpMaunn, pacnpegeneHHon no yanam cetn. COBOKYMHOCTb Krlto-
YeBbIX MapaMeTpPOB MHOXECTBa Y3MOB CETU, BLINOMHSOLWMNX PasfMYHbIE «POSNIM» B pamKax Takow
MHAOPMALIMOHHOM CUCTEMBI, NpeacTaBndeT M3 ceba KoHUrypaumo 3Ton cuctembl. 3agada ynpas-
neHnsa nogobHOM KOHMUIYypaUMOHHOW MHOpMaLMEN ABMASETCH HEOTbEMITIEMOW YacTbio rnobdanbHom
3aga4qn ynpaeneHus cetn u TpebyeT MCNONb30BaHUA CNeLManmM3npoBaHHbIX MPOrPaMMHbIX CUCTEM,
NO3BONSAIOLLMX BbIMNOMHATE KOHTPOSib, OOHOBNEHWE U XypHanuMpoBaHMe W3MEHEHUI KOHdUrypauum
BCEX KOMMOHEHTOB pacnpeeneHHon BolducnutensHon cetn (PBC). daHHble nporpaMMHble CUCTEMBI
OOIMKHbI 06NagaTh 4OCTAaTOMHON CTeNneHbo 3hEKTUBHOCTN, HAAEXKHOCTH, 3alunTbl 1 aBTOMaTU3aunm
NpoLIeCCOoB YNpaBneHnst 1 KOHTPOIS.

Ha fgaHHbIN MOMEHT CyLlecTByeT [OCTaTOYHO HebOonbLIOe KOMMYeCTBO peanunsauuin CUCTEM
nogobHOro Tuna, KOTOpble UMEKT pasnuuHble YHKUMOHanbHble xapaktepuctukn (Cfengine, ACY
CE3AM). bonbWWHCTBO 13 HMX pa3pabaTbiBannCb COrMacHO TPeOOBaHUAM KOHKPETHBLIX YYpexaeHUn
N opraHvM3auun 1 npeactaBnsAlT cobON CTPYKTYPHO OpraHM3oBaHHbIE, CMOXHbIE NPOrpaMMHbIe CUC-
TEeMbl 3KCNEPTHOro aAMUHUCTPUPOBAHUSA, yNpaBneHns ayTeHTudmrkaumnen nonb3oBaTenen, KOHTPonem
AocTyna B pacnpeaeneHHbIX BblYUCIUTENbHbIX ceTaX. [03TOMy, HECOMHEHHO, akTyanbHOW siIBNAETCS
3agjava cosfaHusa npocThix N addekTuBHbix ACY, Nno3BonsawWmNX aganTmpoBaTh MX M MHOXECTBa
BO3MOXHbIX peanun3aumi PBC 1 oTBevaloLwWmx KOHKPETHbIM AN ntoboro anemeHTa aToro MHOXecTBa
TpeboBaHuaAM akcnnyaTaumn. B xoge paboT no aTon TemaTuke aBTopamu ctatbk bbina paspaboraHa
npocTasi U HadexHasi B aKCnnyaTaumm aBTOMaTtuyeckas cuctema ynpaBfneHus KoHdurypaumen pac-
npeaeneHHon MHOroKOMMOHEHTHON ceTu Ha 6ase cemenctea OC Linux [3, 5]. ACY npeanctaBnsieT co-
B0l coBOKYNHOCTb shell-CKkpMnToB 1 peno3nTopusl CUCTEMHOMO AepesBa Ha 6ase cTaHOapTHOW cucTe-
Mbl ynpaeneHus pesusnammu dannos RCS (Revision Control System). ACY no3ssonsieT coxpaHsiTb,
OBHOBMSATb M BOCCTAHaBNUBATb NMOBPEXAEHHYIO CUCTEMHYIO KOHUrypaumio y3nos PBC kak B py4HOM,
Tak U B aBTomMaTnyeckom pexmme. OBblYHbIN pexnm paboTbl — pexnm ayauta, TO eCTb OTCrexmBa-
Hue nobbix M3MeHeHun B darinax koHdpurypauun OC y3noB ¢ yBeAoMMeHneM 06 3TUX U3MEHEHUSX
agMuHucTpaTopa. B kavecTtBe cpeacts nepeaayum nHdopmaumm o6 owmbkax B KOHUrypaumm ncnosnb-
3yloTca nNMbo cpefcTBa 3MEKTPOHHOW MOouThbl, NGO, Kak anbTepHaTMBa, peann3oBaHbl MeXaHW3Mbl
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nepenayn ¢annoB coobLieHnn 06 owmbkax Ha agMUHUCTPATUBHYIO MaLUMHY NOCPEACTBOM MPOTOKO-
nos NFS unu Pyro [1, 2].

OcHoBHble xapakTepuctukm ACY:

— NpOCTOTa peanu3aunm 1 BO3MOXHOCTb agantaumm anga pasnuyHblx Unix-nogobHeix cuctem;

— 1cnonb3oBaHWe CTaHAAPTHbIX NPOTOKOSIOB M CPEACTB CETEBOrO B3aMMOAENCTBUSA, a Takke UCNOSb-
30BaHMe pacnpocTtpaHsemblx no GPL nuueH3unm KOMNOHEHT, BXOAsWwuX B nobon anctpmbyTtms
Unix, Linux.

— onpeaeneHa BO3MOXHOCTb CaMoMaeHTMdMKaL MM XOCTa Ha OCHOBE 3apaHee onpefeneHHon 6asbl
AaHHbIX annapaTHbIX KOHUrypaumii XOCTOB pacnpeaeneHHon BblYUCTTTENBHOM CETH;

— ACY wucnonb3yeT naet KrnacCoB BblYMCIMTENbHLIX MalWH ANS onpefeneHns n aBsTomaTmsaumm
KOHOUIYPUPOBaHNS U NOLAEPXKKN CUCTEMHOIO COCTOSIHUSI PasfiMyHbIX KOHUrypaumm, ot Hebonb-
LLION [0 OYeHb KPYMHOW, MpU 3TOM MAEs KIacCoB BblYUCIIUTENBHbLIX MalnH peanu3yeTcs C NoOMo-
LI MEeXaHn3ma camonaeHTUmKaunm xocta Ha YpoBHE MaLLMHHOW KOHUIypaumm;

1. Ctpyktypa ACY

CTpYKTYpHO aBTOMaTMU3MPOBaHHYIO CUCTEMY YyNpaBrieHUa KOHUrypaumen MOXHO pasgenutb Ha

TPU OCHOBHbIX YPOBHSI OpraHusaLumu.

— YpOBeHb KNMeHTa, B KOTOPOM Ha kaxgom y3ne PBC ycTaHOBREH 3MeMEHT KOHTPONS KOHdurypa-
Lnn, 3anyckaeMbli NoKanbHO UNW yaaneHHo € MOMOLLbIO CTaHAAPTHLIX ceTeBblX cpeacTs (ssh, rsh)
N OCYLLECTBAAIOLWMA B3aUMOAENCTBNE C PEMNO3NUTOPUEM CUCTEMHbLIX (panfioB COOTBETCTBYHOLLEINO
knacca yanoB vepes nHtepdgenc NFS, nnéo FTU Pyro (Python Remote Obijects).

— YpoBeHb cUCTeMbI yrpaBneHus, B KOTOPOM, COBCTBEHHO, 1 OCYLLECTBNSAETCS NaHMpoBaHue ayau-
Ta CUCTEMHOW KOH(Urypauum y3noB BCex Knaccos. [1pn aToM BO3MOXHbI ABa BapuaHTa opraHu3a-
UMM cucTembl ynpaBneHusi: Mo HenoCpeACTBEHHO Ha yAaneHHOW agMUHUCTPATMBHOW MalluHe
(puc. 1), nnbo Ha camoM knueHTe, koraa ACY 3anyckaeTcs fiokanbHO Ha y3ne no curHany ¢ agMu-
HUCTPaTMBHOM MallVHbI B onpefeneHHoe agMUHUCTPaToOpoM BpeMms (puc. 2), 4To asnsietcs bonee
yAOOHBIM C TOYKM 3pEHUs aaMUHUCTPUPOBaHUS U no3BonseT 6onee apdPeKTMBHO MCMONb30BaTb
ceTeBble U cUCTEMHbIe pecypckl PBC.

BapuaHt pasmeweHna ACY Ha agMUHUCTpaTUBHOW MawunHe PBC
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— YpoBeHb cucTeMbl XpaHeHust tHdopmauun. ObecneymBaeT COXPaHHOCTb CKOMMPOBAHHOWM C Y3NoOB
PBC cuctemHon koHurypaumm. Peanusyetcsa BblgeneHneM B CETU Y3M0B BbIMOMHSAOWMX YHK-
unn cpannoBoro cepeuca. [ns rapaHTMPOBaHHOW COXPAHHOCTM MHpOpMaL MM BO3MOXHO Oy6nmpo-

BaHMe KOH(UrypaumoHHOW MHopmauum, xpaHsuwenca B penosmtopum RCS, ogHOBpeEMEHHO Ha
HEeCKONbKMX (hannoBbIX cepBepax.

BapuaHT pasmeweHuna ACY Ha yanax PBC
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2. OnucaHue

CuctemHas koHdurypaums Ha nobom ysne PBC daktudeckn moxeT ObiTb onucaHa gyHKUMen
HECKOJTbKNX MEPEMEHHbIX: BPEMEHU, CrydanHbIX cOBbITUI, annapaTHON U PYHKLMOHAITbHON KOHQUIrY-
pauuu y3na (pacnpegeneHue no kKnaccam), yHuKkanbHbIX MAEHTUUKATOPOB y3na:

S=F(t g,c,1i),

roe t — Bpems; g — cobbITMe; ¢ — Knacc, K KOTOPOMY NPUHAANEXUT AaHHbIN y3en; i — naeHTudmka-
Top yana. MNMpunuem ngeHtTndurkaTop yana MoxeT ObiTb Kak NeEpPEeMEHHON, Tak N NOCTOSIHHON BO BpeMe-
HW BENUYMHOW (NpUMep — cTaTuyeckoe U AnHamudeckoe BblgeneHune IP—-agpecos).

YuuTbiBas BbigerneHue y3nos, COrfacHo Mx annapaTtHon KOHUrypaumm, CUCTEMHYO KOHAdUrypa-
umto Bcert PBC MoXHO npeacTtaBuTb YNPOLLEHHO B BUAE:

N
Sz=) Silt,g,¢).
i=1

ACY nosBonsieT peanu3oBaTb CUCTEMHYK KkoHdwurypaumio PBC, B KoTopowW BInUSIHME
g—COCTaBnsoLLen cBegeHo K MMHUMYMY, TO €CTb rapaHTUpoBaTh LEeNOCTHOCTb, COXPAHHOCTb U KOM-
nnekcHoe OOHOBMNEHME CUCTEMHOW KOHUrypaumn. YnpouweHHo paboty ACY MOXHO onucaTb cne-
ayrwmm obpasom.

Ha agMuHUCTpaTMBHOW MallnMHe MNOCPeACTBOM CTaH4apTHOrO MexaHu3ma MnaHMpoBaHus 3anyc-
ka komaHa (crond, atd) ocylwecTBnsieTcsa 3anyck ckpunTa, NoAaroLlero Ha yaaneHHble y3rbl CeTU cur-
Han 3anycka KOMMOHEHT CUCTEMBbI ynpaBneHusa KoHpurypauven. Ha kaxaom ysne PBC, nony4ymsliem
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curHan ynpasneHusi, 3anyckaetca komnoHeHTa ACY, npu aTom npomsBoauTcs caMmovaeHTudgukaums
y3na Ha NpUYHaANEeXHOCTb K TOMY WU MHOMY Krnaccy MalwivH. B 3aBucMMoCTM OT onpeneneHHoro
Knacca npoucxoguT obpalleHrne K COOTBETCTBYIOLLEMY KaTanory peno3uTopusi CUCTEMHOW KOHQUry-
pauun, xpaHsierocsa Ha hannoBom cepeepe. B npoctenwem crnyyae OCTaTOYHO BbINOMHUTL onepa-
LUK MOHTMpPOBaHUA Katanora nocpenctsom NFS Ha kaxgbii y3en PBC. Bo3moxHa Takke peanu-
3aunsa aBTOPU3OBAHHOrO OOMeHa KOHMUrypauMoHHOW WHopMauven Mmexay Yy3naMmu—KrmeHTamm
n cepeepom no npotokony FTU Pyro [4]. B RCS—peno3ntopun XpaHUTCcsa cUcCTeEMHasi KOHurypaums,
Kak obLias Ans OaHHOro Knacca MalwuH, Tak U yHUKanbHas Ans oTAeNbHbIX Y3noB—rpeacTaBuTenemn
OaHHoro knacca (puc. 3). NoMnumo 3Toro penos3nTopuin XpaHUT UHPOPMALMIO O KOHTPOMbHbIX CyMMax
BceX (hannoB CMCTEMHON KOHUrypauum, 4To HeobxoaumMo Onst onpeaenenunsa dakrta mogudurkaumum
coaepXumMoro aTnx ¢oannos.

CTpyKTypa KaTanoroe penosnTopus
CUCTEMHbIX KoHbUrypaumm yanos PBC

Knacc 1 (S)) Knacc N (S,)

O6Wan oA gaHHoro knacea
KOHU I EUNA Sq ommon

ObuanA anA naHHoro Kknacca
KOH pUryp auma Sy common

YHMKANEHaA 408 Kakgoro i-oro yana
OaHHOTO Knacca KoHchury pauma

YH¥k aneHaA 4NA Kawgoro i-oro yana
OaHHOro KNacca KoHd Mrypay A

39 except(]) Sn except()

KaTanor coofiuleH wid ob KaTtanor coofileH i of
OWKB KaEX B KOHWIypaL OWKEB KEX B KOHDWUIYpaL ki

OWWbkKr B KaHDKrypagmm CQWKBkK B KOHGWMYpaumu

1 common N common

OWWikM B yHYKabHORA CWAG KA B YHMKaNeHOH
KOH Wryp atyn KO H |y aLmn

51 except() S except()

Puc. 3

B momeHT 3anycka ACY BbIYMCIIAKOTCS KOHTPOMbHbIE CyMMbl hansnioB paboyen CUCTEMHOWM KOH-
durypaumm n NpounsBOAUTCH CpPaBHUTESbHLIA aHanu3 ¢ aHanornMyHbIMU AaHHBIMU U3 PENO3UTOPUS.
B cnyyae HecoBnageHUs BEMUYUH KOHTPOSbHbLIX CyMM MHopMaLmsa o6 owmbkax ¢ ykazaHMeM MMeHu
danna oTcbinaeTcs No ANEKTPOHHOM nodTe agMmuHuctpatopy PBC unu octaBndetca B Buge danna
Ha dhannoBom cepBepe (pexum ayauTa). ADMUHUCTpaTOP cam onpefenseT gansHenwune JencTBus —
COXpPaHUTb NN U3MEHEHHYIO KOHUIypaumio B PeNO3NTOPUN B KayecTBe ITANIOHHOW MoA ovepenHbIM
HOMEpOM Bepcuu, NGO NPOM3BECTU OTKAT K Kakon—nubo, UM OMNpedesieHHON, yXXe XpaHsLlencs
B peno3nMTopum BepCUmM CUCTEMHOM KOHGUrypauumu.

BoamoxxeH 3anyck ACY B pexnme aBTOMaTU4ECKOM KOppEeKUMM OWNBOK, Koraa nobble n3aMeHeHust
B KOHpUrypauum 3anpeLleHsbl, 1 cucteMHas KoHgurypaumsa 6yaet aBToMaTUYeckm BOCCTaHaBNMBaTbLCS.

3aknoyeHune

PesynbTtaTtom paboT No gaHHOW TeMaTuke ABMAsieTCA peanusaumsi BbICOKOI(EEKTUBHON U ONTU-
ManbHOM MO BCEM TEXHUYECKUM WU 3KCMMyaTauMOHHbIM NOKa3aTensiM CUCTEMbl yNpaBneHns KOHUry-
pauuen, Bkrovawen B cebsa Bce Heobxoanmble AN MOHUTOPUHIA U ynpaBneHus cpeacTsa, no3Bo-
naowme obecneuntb 6€30NaCHOCTb U CUCTEMHYIO OTKasoycTonunsocTb PBC ntobon opraHmsaumm.
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