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BBenenune

Moayne mpemHasHaueH Uil apXWBUPOBaHMS cooOmeHnid u 3HadeHWil cuctembl OpenSCADA Ha
daiinoByto cucremy.

Jliobas SCADA cucrema npeaocTaBisieT BO3MOXKHOCTb apXMBUPOBaHUS COOpaHHBIX JAaHHBIX, T.€.
(dbopMHpOBaHHE UCTOPUM M3MEHEHUsS (JMHAMHUKH) MPOLECCOB. APXHBBI, YCIOBHO, MOXHO pa3lefuTh Ha
JIBa TUIA: apXHUBBI COOOIIEHUI U apXUBBI 3HAUCHU.

OCOOEHHOCTBIO apXMBOB COOOLIECHUH SBISIETCS TO, YTO apXUBUPYIOTCSA, TaK Ha3bIBaeMble, COOBITHUS.
XapaKTepHbIM MPU3HAKOM COOBITHUS SBIISICTCS €r0 BpeMs BOSHUKHOBEHHS. APXMBBI COOOILICHUN, OOBIUHO,
UCIIONIB3YIOTCSL JJIi apXUBUPOBAaHUS COOOIIEHUI B cHUCTEME, T.€. BEJEHUE JIOTOB M IMPOTOKOJOB. B
3aBUCUMOCTH OT HCTOYHMKA, COOOILEHHS MOTYT KJIAacCU(PUUUPOBATHCA IO Pa3IMYHBIM KPUTEPUSM.
Hanpumep, 3T0 MOryT OBITh MPOTOKOJBI aBAPUMHBIX CUTYallMd, MPOTOKOJIBI JEHCTBHI OmepaTopoB,
IPOTOKOJIBI COOEB CBSI3U U JP.

OCOOCHHOCTBIO apXHMBOB 3HAYEHUH SBISETCA HUX NEPUOJMYHOCTh, ONpeaessieMas HTPOMEXKYTKOM
BPEMECHHM MEXKIY ABYMs CMEKHBIMH 3HAYCHUAMU. ApXMUBBI 3HAUYCHUN NPUMEHSIOTCS U1 apXUBHPOBAHMS
HCTOPHUH HEIIPEPBIBHBIX MIpoLeccoB. I10CkobKy mponecc HEnpephIBHBIN, TO U apXUBUPOBATH €0 MOXKHO
TOJIBKO ITyTEM BBEJICHHs ITOHATUS KBAHTOBAHUS BPEMEHHM OIIPOCA, MOCKOJIBKY HWHAye Mbl IOJIy4aeM
apxuBbl OECKOHEYHBIX pa3MEpOB BBHJY HEMPEPHIBHOCTH caMoOW mpupoabl mpouecca. Kpome storo,
IIPAKTUYECKH, MBI MOXKEM II0JIy4aThb 3HAYEHHsI C IIEPUOJOM OIPAHUYEHHBIM CaMUMH HMCTOYHUKAMHU
JaHHbIX. Hampumep, HOBOJIBHO Ka4eCTBEHHBIE MCTOYHHUKHM JI@HHBIX, B IIPOMBILIUIEHHOCTH, PEIKO
MO3BOJISIIOT TMOJTy4aTh JaHHBIE ¢ yacToToil 6onee 1kI'. U 310 6e3 yuéra camMux JaTYMKOB, UMEIOMIUX e1é
MEHEE KaueCTBEHHBIE XapAKTEPUCTUKH.

[ns Benenus apxuBoB, B cucreMe OpenSCADA, mpenycmorpena moacucreMa «Apxusb». [laHHas
MOJICUCTEMA, B COOTBETCTBUM C TUIIAMHU apXHMBOB, COCTOMUT U3 JIBYX YacTEW: apXUB COOOLICHUH U apXHBBI
3HaueHuil. [loncucrema, B 11€sI0M, SIBJISIETCS MOZYJIBHOM, YTO MO3BOJISIET CO3/1aBaTh APXHUBbI OCHOBAHHbIE
Ha pa3IMYHOM NPHUPOJAE U CIOCOOAaX XpaHEHWs NaHHBIX. J[aHHBIH MOJIYNb IMPENOCTaBIIET MEXaHU3M
apXMBHPOBaHUA Ha (DalIOBYIO CUCTEMY Kak AJIs IOTOKA COOOLIEHUH, TaK U 7S IOTOKA 3HAYEHUH.



1 ApxuBaTop coo01eHunit

ApXHBBI COOOIICHUA (OPMUPYIOTCS apXHBAaTOpaMH. APXUBATOPOB MOXKET OBITh MHOXECTBO, C
WHAVBUIYAIIbHBIMH HACTPOWKAMH, TMO3BOJIIONIMMHU DPA3ACTATh ApXUBUPOBAHUE PA3IUYHBIX KJIACCOB
COOOIIECHUH.

ApxuBaTOp COOOIIEHUI 3TOr0 MOAYJs IMO3BOJSET XPAaHUTh JaHHBbIE Kak B (Qaiinax ¢opmara s3blka
XML, Tak u B ¢opmare IUIOCKOTO TeKcTa. S3bIk pazmerkn XML sBisieTcst cTaHAapTHBIM (OpMaToM,
KOTOPBIH C JIEFKOCThIO MOHUMAIOT MHOTHE CTOPOHHHUE NpuiIokeHus. OJHaKO OTKpbITHE U pa3dop ¢aiilnos
B TakoM ¢opmare TpeOyeT 3HAYMTEIbHBIX pecypcoB. C Apyroi CTOpoHBI, (OpMaTr IIOCKOTO TEKCTa
TpeOyeT 3HAYMTENBHO MEHBIIE PECypCOB, XOTS W HE SBISAETCS YHH(DHIMPOBAHHBIM, a TaKke TpeOyeT
3HAHMSI €r0 CTPYKTYpPHI U1 pa3dopa.

B mobom ciydae mojiepkuBaroTcs o0a ¢opMara M TMOJIB30BATENIb MOKET BBHIOpATh JIFOOOH M3 HUX, B
COOTBETCTBUH CO CBOUMH TPEOOBAHUSMH.

@aiinpl apXMBOB MMEHYIOTCS apXHMBAaTOpaMHM HCXOIs M3 JaThl IEPBOrO COOOIICHHS B apXuBe.
Hanpumep tak: <2006—-06-21 17:11:04.msg>.

@aiinpl apXMBOB MOTYT OrpaHMYMBATBCA MO pa3Mepy M BpeMeHu. llocie mnpesblieHus aUMHTA
co3maércs HOBBIN (haiin. MakcumanbHOEe KOJU4eCcTBO (ailioB B TUPEKTOPUM apXHUBATOPA, TAKKE, MOKET
ObITh orpanuyeHo. [locne npeBbllICHUS JMMUTa Ha KOJMUYECTBO (DailioB, cTapele (aiabl HAYHYT
yaanaThes!

C penpr0 5KOHOMMM [JMCKOBOIO IPOCTPAHCTBA, apXMBATOPHI IMOAACPKUBAIOT YIAKOBKY CTapbIX
apXHMBOB YIAKOBIIMKOM gzip. YTaKOBKa MPOU3BOAMUTCS MOCJIE MPOJOLKUTENIEHOTO HEUCIIONIb30BaHUS
apxuBa.

ITpu ucnosnb3oBaHus apxuBoB B (opmate s3bika XML coorBercTBYyromue (ailiibl 3arpykarTcs
uenukoM! J[st BBITPY3KH HEUCHOJB3YEMBIX IMPOJOJIKUTEIBHOE BPEMsI apXUBOB MPHUMEHSETCA TalMayT
JIOCTYTA K apXMBY, I1OCJIE MPEBBILIEHNSI KOTOPOTO apXUB BBITPY)KAETCS U3 MAMSATH, a 3aT€M U MaKyeTcs.

MoyneM mperocTaBisioTCs TONOIHUTEIbHBIE TapaMeTPhl HACTPONKHU IMPOLIECcCa ApXUBUPOBAHUS (PHC.

).
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Puc.1. IlapameTpbl HaCTpOHKH TpoIiecca apXuBUPOBaHHs cooOmeHnit moaynst FSArch

B uuncno stux napamMeTpoOB BXOIAT:

+ Bribopa XML-dopmara apXxuBHBIX (ailsioB.

+  MakcuManbsHbIi pa3mep oHOTO (aiiya apXuBa.

+  MakcuManabHOE KOJTHYECTBO apXHUBHBIX (DAILIIOB.

+ Bpemennoe orpannueHnue pasmepa (aita apxuga.

« TaiimayT ynakoBku (¢ailioB apxusa.

+ IlepumoguuHocTs mpoBepku (aiiioB, apXxUBaTOpPOM, Ha IpeIMET IOMCKAa HOBBIX apXUBOB U
yJIaJIeHUE CTaphbIX.

- Komanza HemMemIEHHON IPOBEPKU AUPEKTOPUU apxXuBaTopa. MOKET HCIOIB30BATHCS IIPH
pa3MelieHus B IMPEKTOPUH apXxuBaTopa (ailyioB apX1BOB U3 IPYrOl CTAHIIHH.

1.1 ®opmart ¢aiisioB apxuBa cooOIIeHUT

B Tabnuiie HIDKe pUBeieH CUHTaKCHUC (paiiina apxuBa noctpoeHHoro Ha XML-s3bIke:

Ter Onucanue ATpuOyTHI Coaepixur
KopHeBoii anemeHT. Version — Bepcus Qaiina apxusa; Begin —
FSArch Wnentudpunmpyet daiin xax BpeMs Hadaia apxuBa (hex — B cekyHIax oT (m)
MpUHAAJICKAITUN JaHHOMY 01/01/1970); End — Bpemsi OKOHUaHUS
MOJIYIIIO. apxuBa (hex — B cexynngax ot 01/01/1970).
tm — BpeMmst co3ianus coodmenus (hex — B
Tekct
m Ter oTAeIBPHOTO COOOIIECHNUS. cexkynaax ot 01/01/1970); Iv — ypoBeHb
. COOOIIEHN
COOOIICHUS; cat — KaTeropus COOOIIECHHUS.

ApXI/IBHHﬁ (baﬁn Ha OCHOBCE IINIOCKOT'O TECKCTa COCTOUT H3:

- 3aronoBka B ¢popmare: [FSArch <vers> <charset> <beg tm> <end tm>]

T'ne:
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+  <vers> — BepcHsl MOJYJIsl apXUBHPOBAHMUSL;
+ <charset> — xonupoBka ¢aitna (06prano UTFS);

« <beg tm> — Bpems Havanma apxuBa ¢ snoxu 01.01.1970, B mecTHammaTUpUIHON
hopme;
« <end tm> — Bpems koHIa Qaiina apxuBa ¢ 3moxu 01.01.1970, B miecTHaAIIATHPUIHON
dbopwme.
- 3ammceil coobuieHuit B popmare: [<tm> <lev> <cat> <mess>|
['ne:

«  <tm> — Bpems coobmienus ¢ smoxu 01.01.1970, B mecTHanuaTupuyHoii popme;
+ <lev> — ypoBeHb BaXXHOCTH COOOIICHUS;

+  <cat> — KaTteropus COOOIIIEHNS;

«  <mess> — TEKCT COOOIICHUSI.

TekcT cooOuIeHHsT 1 KaTeropusi KOIUPYIOTCS C LENIbI0 UCKIFOUYCHUS] CHMBOJIOB pa3aenuTeneii (CHMBOI
npobena).

1.2 IIpumep daiisia apxuBa cooOIIeHHsT

IIpumep copep:;kumMoro apxuBHoro ¢aiiia B popmare sisbika XML:

<?xml version="1.0" encoding="UTF-8" 727>

<FSArch Version="0.9.5" Begin="4316cd02" End="4316ce75">

<m tm="4316cd02" lv="4" cat="/DemoStation/Controller/DiamondBoards/">
dscInit failed: SOFTWARE FAILURE (You must be logged in as root)

</m>

<m tm="4316cd02" 1lv="4" cat="/DemoStation/BD/MySQL/server.diya.org;roman;
123456; 0oscadaDemoSt/">

Table & oscadaDemoSt.controllersé& doesné& t exist

</m>

<m tm="4316cd02" 1lv="4" cat="/DemoStation/BD/MySQL/server.diya.org;roman;
123456; oscadaDemoSt /">

Table & oscadaDemoSt.vLibFuncé& doesné t exist

</m>

<m tm="4316cd54" lv="4" cat="/DemoStation/Controller/DiamondBoards/">
dscInit failed: SOFTWARE FAILURE (You must be logged in as root)

</m>

<m tm="4316cd54" 1lv="4" cat="/DemoStation/BD/MySQL/server.diya.org;roman;
123456; 0oscadabDemoSt/">

Table & oscadaDemoSt.controllersé& doesné t exist

</m>

<m tm="4316cd54" 1lv="4" cat="/DemoStation/BD/MySQL/server.diya.org;roman;
123456; 0scadabDemoSt/">

Table & oscadaDemoSt.vLibFuncé& doesné t exist

</m>

<m tm="4316ce75" lv="4" cat="/DemoStation/Controller/DiamondBoards/">
dscInit failed: SOFTWARE FAILURE (You must be logged in as root)

</m>

<m tm="4316ce75" 1lv="4" cat="/DemoStation/BD/MySQL/server.diya.org;roman;
123456; 0oscadabDemoSt/">

Table & oscadaDemoSt.controllersé& doesné& t exist

</m>

<m tm="4316ce75" lv="4" cat="/DemoStation/Controller/">

No init!

</m>

</FSArch>

IIpumep coaep;kMMOro apxuBHOIo (paiiia B popmare IIIOCKOro TEKCTA:

FSArch 0.9.5 UTF-8 4497dbdc 4498fl1b5
4497dbdc 1 /DemoStation/sub DAQ/mod BlockCalc/cntr Anastlto2node cntr/ BeimkHeHHA



$20koHTpPOJNEPA !
4497dbdc 1
4497dbdd
4497dbdd
4497dbdd
4497dbdd
4497dbde 1
$20xouTpOJEpa!

e e

/DemoStation/sub DAQ/mod BlockCalc/cntr KM102/ BrimxHeHHA%20KOHTpOJNEpa!
/DemoStation/sub DAQ/mod OperationSystem/cntr AutoDA/ 3anyck$20xoHTpoJsepa!
/DemoStation/sub DAQ/mod JavaLikeCalc/cntr testCalc/ Banyckx%20xoHTposepa!
/DemoStation/sub DAQ/mod BlockCalc/cntr KM101l/ 3anyck$20xoHTposepa!
/DemoStation/sub DAQ/mod BlockCalc/cntr KM201/ 3Banyck%$20xoHTposepa!
/DemoStation/sub DAQ/mod BlockCalc/cntr Anastlto2node/ 3Bamyck

4497dbde 1 /DemoStation/sub DAQ/mod BlockCalc/cntr Anastlto2node cntr/ 3anyck

%20xoHTpOJIEPA !

4497dbde 1 /DemoStation/sub DAQ/mod BlockCalc/cntr KM102/ 3Banyck$20xonTpoJsepa!
4497dbdf 0 /DemoStation/sub Special/mod SystemTests/ Thread%20<14292>%20started!
4497dbe0 0 /DemoStation/sub UI/mod QTStarter/ MoTox%20<14294>%203anymeHo !

4497dbe0 0 /DemoStation/ 3Banyck%200K!

4497£966 0 /DemoStation/sub Transport/mod Sockets/in WEB 1/
$20started!

4497f967 1 /DemoStation/sub Transport/mod Sockets/in WEB 1/
%20cTanHnuii%s20<127.0.0.1>!

4497£967 1 /DemoStation/sub Transport/mod Sockets/in WEB 1/
$20noBimoMiieHHa%20<413>%20810%20<127.0.0.1>!

4497f967 1 /DemoStation/sub Transport/mod Sockets/in WEB 1/
$20noBimomMieHHAM%20<962>%2010%20<127.0.0.1>!

4497£967 1 /DemoStation/sub Transport/mod Sockets/in WEB 1/
%20cokeTy%20cTannii%s20<127.0.0.1>!

4497£967 0 /DemoStation/sub Transport/mod Sockets/in WEB 1/
$20started!

4497f967 1 /DemoStation/sub Transport/mod Sockets/in WEB 1/
%20cTannii%s20<127.0.0.1>!

4497£967 1 /DemoStation/sub Transport/mod Sockets/in WEB 1/
$20noBigomMiienHa%20<510>%20810%20<127.0.0.1>!

4497f968 1 /DemoStation/sub Transport/mod Sockets/in WEB 1/
$20noBimomienHamM%20<962>%20m0%20<127.0.0.1>!

4497f968 1 /DemoStation/sub Transport/mod Sockets/in WEB 1/
%$20cokeTy%20cTanunii%s20<127.0.0.1>!

4497f96b 0 /DemoStation/sub Transport/mod Sockets/in WEB 1/
$20started!

4497f96b 1 /DemoStation/sub Transport/mod Sockets/in WEB 1/
%20cTannii%20<127.0.0.1>!

4497f96b 1 /DemoStation/sub Transport/mod Sockets/in WEB 1/
$20noBinomieHHa%20<505>%20810%20<127.0.0.1>!

4497f96b 1 /DemoStation/sub Transport/mod Sockets/in WEB 1/
$20nmoBimoMiieHHaMS20<1485>%2000%20<127.0.0.1>!

4497£96b 1 /DemoStation/sub Transport/mod Sockets/in WEB 1/
%20cokeTy%20cTanunii%s20<127.0.0.1>!

4497f96b 0 /DemoStation/sub Transport/mod Sockets/in WEB 1/
$20started!

Thread%20<5458>
in'enHaunua%20mo0%20cokeTy
CokeT%20npuiHaB
Coker%20BinnoBis
Bin'enunauua%20Bin
Thread%20<5460>
Iin'ennanua%s20no%20cokeTy
CoxeT%20n0puMHAB
Coker%20BinnoBis
Bin'enunauua%20Bin
Thread%20<5466>
Iin'ennanua%s20nmo%20cokeTy
CoxeT%20npuitHaB
Coker%20Binnoris
Bin'enuauua%20Bizn

Thread%20<5468>



2 ApxuBaTop 3HAaYCeHUH

ApxvBBl 3HaueHWH (OPMHUPYIOTCS apXuUBaTOpaMH 3HAUYCHWH WHAMBHAYAJbHO JUIS KaXJOTO
3apETUCTPUPOBAHHOTO apXHMBa. ApPXUBAaTOPOB MOXET OBITh MHOXECTBO, C HWHAWBUAYAJIbHBIMU
HACTPOHKaMH MO3BOJISIFOIIMME Pa3IelITh ApPXHUBBI MO PA3IMYHBIM ITapaMeTpaM, HalpuMep M0 TOYHOCTH U
riyouHe.

ApPXUB 3HAUCHUI SIBIISICTCS HE3aBUCUMBIM KOMIIOHEHTOM, KOTOPBIH BKIItoUaeT Oydep oopadaTsiBaeMbIit
apxuBaropamMu. OCHOBHBIM [apaMeTPOM apxHBa 3HA4YEHUs SBISETCS HCTOYHUK JaHHbIX. B posn
UCTOYHUKA JIaHHBIX MOTYT BBICTYHaTh aTpuOyThl mapamerpoB cuctembl OpenSCADA, a takxke npyrue
BHEIIHUE WCTOYHWKHU JaHHBIX (MACCUBHBIA peXuM). JIpyruMH HCTOYHMKAMH JAHHBIX MOTYT OBITh:
cereBble apxuBartopbl ynan€HHblx OpenSCADA cucrem, cpena IpOrpaMMUPOBAHUS — CHCTEMBI
OpenSCADA u np. He MeHee BaKHBIMU TTapaMeTpaMu apXWBa SIBIAIOTCS mapaMmeTpbl ero Oydepa. Ot
napameTpoB Oydepa 3aBHCUT BO3MOXKHOCTb pabOThl apXHMBaTOpoB. Tak, MEpUOAWYHOCTb 3HAYCHUH B
Oydepe nomkHa ObITH HE OOJBINE MEPUOIUIHOCTH CaMOTO OBICTPOTO apXHWBaTopa, a pasMep Oydepa He
MEHee JBOMHOro pazMepa Ui caMoro MeAJICHHOTO apXuBaTropa. B mpoTHBHOM ciiydae BO3MOKHBI TOTEPH
JTaHHBIX !

OO1as cxeMa apXMBHUPOBAHUS 3HAUEHUI HAIVISIHO M300pakeHa Ha puc. 2.

r

[TapameTp (Aoruu., cpusnu.)  Brewnmi
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“atp. 2" “atp. 3"

[ ERET TR )—|CD|.H|3. apx.
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[
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—
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L

Y
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Puc.2. O6mas cxema mporiecca apXxuBUpoBaHus 3Ha4eHU Moaynst FSArch.

Daiinpl apXMBOB HMEHYIOTCS apXHMBaTOpaMH HCXOJAs W3 JaThl MEPBOrO 3HAYCHHS B apXHBE U
uneHTudukaropa apxusa. Hanpumep takum obpazom: <Memlnfo use 2006-06—-17 17:32:56.val>.

@Daiinpl apXMBOB MOTYT OTPAaHUYMBATHCS MO BpeMeHH. [locie mpeBbIeHns JUMUTa CO31a€TCsl HOBBIU
daitn. MakcuManbHOE KOMWYECTBO (DaiijioB B TUPEKTOPUM apXHBATOPa, TAKKE, MOXKET OIPaHUYMBATHCS.
[Tocre peBHITIICHAS TUMUTA Ha KOJIMYECTBO (DaliioB crapbie (aiiibl HAUHYT YAAISATHCS !

C 1enbro 3KOHOMHHU JTUCKOBOT'O MTPOCTPAHCTBA, apXUBATOPHI MOJAEP>)KUBAIOT YIIAKOBKY, B JIOMIOJIHEHUH
K TOCJIEI0BATEIbHON YIIaKOBKE, CTApbhIX apXMBOB YIIAKOBLIMKOM gZip. YHaKoBKa MPOU3BOAUTCS IOCIE
HPOIOJIKUTEIBHOTO HEUCIIOIb30BAHUS apXHBA.
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MoyneM mperocTaBIsiOTCs TOMOIHUTEIbHbIEC TapaMeTphl HACTPOUKH Mpollecca apXUBUPOBAHUS (PHC.
3).
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Puc.3. IlapameTpbl HaCTpOHKH MpoIiecca apXuBUpoBaHus 3HaueHu moayns FSArch.

2.1 ®opmar ¢aiijioB apxuBa 3HA4YEHMI
J_IJ'IH peaiu3anvu apXuBUPOBAHUA HA Q)aﬁHOBYIO CUCTEMY NIPCABbABIISIIIUCH CIICAYIOIINUEC Tp€6OBaHI/I$IZ

+  OBICTPBIH (IPOCTOM) TOCTYI Ha TOOABJICHUE B ApDXUB U YTCHUE U3 apXUBAa;

+ BO3MOXHOCTh W3MEHECHHS 3HAYCHUH B CYNICCTBYIOIIEM apXWBe (C IENbI0 3alOJHEHUS JbIp B
IyOJIMPOBAHHBIX CUCTEMAX);

+ [HUKJIMYHOCTH (OTpaHUYCHHUE pa3Mepa);

+ BO3MOXHOCTh CXKaTHsl METOJOM YIAKOBKU IOCIEI0BATCILHOCTH OJUHAKOBBIX 3HAYCHHUH,
COXPaHSIOIIEM BO3MOXHOCTh OBICTPOTO OCTYIA (TIOCe0BaTeIbHAs YITAKOBKA);

+  BO3MOXXHOCTh YIIAKOBKH yCTapeBIIMX JaHHBIX CTAHJAPTHBIMHU apXuBaTopamu (gzip, bzip2 ...), ¢
BO3MO>XHOCTBIO PACIIaKOBKH MpU 0OpaIieHuu.

B coOTBETCTBMM C BBIMIEU3IOKEHHBIMH TPEOOBAHUSAMH OPraHU30BAaHO APXWBHPOBAHUS METOJOM
MHO>KECTBEHHOCTH (ailyioB (A7 KaKIOro MCTOYHMKA). LIMKIMYHOCTH apXuBa peamu3yercs Ha YpPOBHE
¢aitioB, T.e. cO3/IaeTCs HOBBIN (aiisl, a caMblil cTapblil yaansercs. J[is ObIcTporo cxxaTHs HCIOJIB3YETCS
METOJI TPUTATUBAHUS K TIOCJIEIHEMY OJMHAKOBOMY 3HadeHHio. [l »Tux ueneid B aiine apxupa
npeycMaTpuBaeTcss OMTOBas TaOiHIa YMAaKOBKH, Pa3MepoOM OJHMH B OJIMH C KOJWYECTBOM XPAHHMBIX
TaHHbIX. T.e. KaxAblii OUT COOTBETCTBYET OJHOMY 3HAUEHHUIO B apxuBe. JHaueHHWEe OWTa yKa3bIBaeT Ha
HaNMU4Yue 3HaueHus. [[1s moToka OJMHAKOBBIX 3HAUYEHUN OUTHI OOHYyNEHBI. B ciiydae ¢ apXMBOM CTpOK,
Tabnuia SBIsSETCS He OMTOBOM a OAMTOBOW M COACPKHUT JJIMHY COOTBETCTBYIOIIETO 3HaUeHus. B ciydae
MOCTYIUICHUSI TOTOKA OJMHAKOBBIX 3HAYCHUU, IJMHA OyIeT HyJNeBOW U 4YHTaThcad OylIeT mepBoe
onuHaKkoBoe 3HaueHue. [Tockonmpky Tabnuia OalToBasi, TO apXUB CMOXET XPaHWUTh CTPOKH JUTMHOW HE
Oonee 255 cumBosioB. Takum 00pa3oM, METOIUKHU XPaHEHHUS MOKHO pa3/IeMTh Ha METOJIUKY JAaHHBIX
(buKCHPOBAHHOTO U HE (PUKCHUpoBaHHOTO pazMepa. OOmIas cTpykrypa (aiina apxuBa npuBeeHa Ha puc.4.
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Puc. 4. O6mas ctpykrypa (aiina apxupa 3HaYCHUH.

[Tpu co3manuu HOBOTO (ailna apxuBa (HOPMUPYETCS: 3arOJIOBOK (CTPYKTypa 3arojioBka B Tadmuie 1),
HyJeBas OuToBas TabauIa YMAaKOBKM apXHWBa M NEPBOE HEJOCTOBEpPHOE 3HaueHue. Takum oOpazom,
IOJIyYUTCSl apXUB WHULMAIM3UPOBAHHBIM HEJOCTOBEPHBIMM 3HAUYEHUsMU. B nanbHeileM, HOBbIE
3Ha4YeHUsI OYAYT BCTABISATHCS B O0JIACTh 3HAUECHUH C KOPPEKTHPOBKOW MHACKCHOM TaOJIUIBI yITakoBKH. 13
3TOrO CIIEAYET, YTO MACCUBHBIE apXUBBI OyIyT BBIPOXKJIAThCA B (pailiibl pa3MepoM B 3arojIOBOK U OUTOBYIO
TaOIHUILy.

Ta6muma 1. CTpykTypa 3arojioBka (aiijia apxusa

Ilone  Omnucanme PaEMep
o0aiT(0MT)

ftp Cucremnoe nms apxuBa («OpenSCADA Val Arch.») 20
archive HMwms apxuBa KOTOpOMY HPUHAUIEKUT (haiii. 20

beg Bpems Hauana apXMBHBIX JTAHHBIX (MKC) 8

end Bpems koHIIa apXUBHBIX JAHHBIX (MKC) 8
period Ilepuonu4HocTh apxuBa (MKC) 8

vtp Tun 3nauenus B apxuse (Jloruueckuid, Llensiit, BemectBennsrii, CTpoka) 3)
hgrid  IIpusHak ucnonab3oBaHUs KECTKOM CETKU B Oydepe apxuBa (1)

hres [Tpu3Hak uCHOTB30BaHUSI BPEMEHH BBICOKOTO pasperieHus (MKc) B Oydepe 1)

apxuBa
reserve Peseps 14
term CuMBoOI OKOHUYAHUS 3arofioBka apxuBa (0x55) 1

PaspsicHeHne MexaHu3Ma IOCIe0BaTEIbHON YIIAKOBKU MPUBEIEHO Ha puc. 5. Kak MOXXHO BUIETH W3
pUCYHKa IPU3HAK YNAKOBKU COJAEPKUT UIMHY (HE (DPUKCHPOBAHHbBIC THIBI) WM IPU3HAK YINAKOBKU
(puxcupoBaHHBIE THUMBI) OTAEIBHO B3SATOr0 3HAYECHHUS. DTO 3HAYUT, YTO JUIS TOJYYEHHUS CMEICHHS
HY)KHOTO 3HAau€HUsi HEOOXOAMMO CJIOXKUTh JUIMHBI BCEX MNPEABbIIYUINX JACHCTBUTEIbHBIX 3HAYEHUM.
BelnosiHeHne naHHON onepanuy KakAbld pa3 M I KaKIOTO 3HAYEHMs SIBIISETCS KpalHE HaKJIaJIHOMN
onepamueit. IlosTomy, ObUT BHEAPEH MEXaHW3M KEUIMPOBAHHUS CMENICHUN 3HAauYeHUd. MexaHu3M
KEIIUPYET CMEIIECHUS 3HAaUEHNUH Yepe3 MPEeNONPEeIEHHOE UX KOJINYECTBO, 4 TAKKE KEIIUPYET CMEIECHUE
IIOCJIEAHETO 3HAUYEHUS K KOTOPOMY IIPOM3BOJWICA JOCTYM (OTAEIbHO HA YUTEHUE U 3aIIHCh).
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Vnaxoexa sHaueHLdl Viaxoexa sHaueHLl
@IIHII_IJGSEJHHGSD MIRaG Hé @II?;EH_IJDSEJHHGSD muna
Bpema  BHT yrIak | 3Hau Maccuz Bpewms | BafiT ymax] 3Hau Maccuz
H AHHBTL JaHHELX
10010 1 9 9 10010 1 0 0
10020 1 14 ¥ 14 10020 0 0 1:Stop
10030 0 14 / 45 10030 3] 1:5top 2:Frrorl
10040 1 45 51 10040 0 1:5top 0
10050 1 51 <F> 10050 a 2:Frror] <EVAL>
10060 0 51 10060 1 0
10070 0 51 10070 0 0
10080 1 <F> 10080 i <EVAL>
10090 0 <F= 10090 0 <EVAL>
10100 0 <F> 10100 0 <EVAL>

Puc. 5. Mexanusm nociie10BaTeIbHON YIIAKOBKU 3HAYCHUM.

V3MeHeHUsT 3HAYCHUH BHYTPH CYIICCTBYIOIIETO apXHMBa TaKXe MPEeIycMOTpPeHO. OIHAKO YYUTHIBAS
HEOOXOJMMOCTh BBITIOTHEHUS CABUTa XBOCTa apXHBa, PEKOMEHAYETCS BBIMOJIHATH 3Ty OMEPALUI0 Kak
MOYKHO PEeXe M KaK MOYKHO OOJBITMMH OJIOKaMH.
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3 3¢ PeKTUBHOCTD

HpI/I IMPOCKTUPOBAHNU M pPCaIM3allMl JAHHOI'O MOIYJIA OBLIM 3aJI0)KEHBI MEXaHW3MBI ITOBBIIICHUS
B(I)(I)CKTI/IBHOCTI/I nponecca apxXuBUpPOBAHUA.

[lepBbIM MEXaHU3MOM SIBJIETCS MEXAHU3M OJOYHOTrO(ITOKAAPOBOT0 WM TPAH3aKTUBHOTO) MOMEIICHUS
JTaHHBIX B (ailipl apXUBOB 3HAYeHM. Takoil MeXaHW3M IMO3BOJSET JTOCTHUYh MAaKCHUMAalIbHOW CKOPOCTH
apXMBHUPOBAHMUS, a CJIEIOBATEIBLHO U MO3BOJISIET OJJHOBPEMEHHO apXHUBHUPOBATh OOJIbILE MOTOKOB JaHHbIX.
OmBIT MPaKTUYECKOT0 MpUMEeHeHHe TMoka3ai, uro cucreMa K8—3000 ¢ o6bruynbiM IDE KecTkuM aucKoM
crocoOHa apxuBupoBaTh 10 300000 MOTOKOB MaHHBIX C MEPHOAUYHOCTHIO 1 cekyHnaa wiu, cuctema K5—
400 ¢ IDE pguckom (2.5») cmocobna apxuBupoBaTh g0 100 mapamMeTpoB C TEPHOIUYHOCTHIO |
MUJUTUCEKYH/IA.

BtopeiM MexaHM3MOM SIBIII€TCS YNAKOBKa KaK TEKYIIMX 3HAYCHUH, TaK M ycCTapeBIIMX (ailioB
apXWBOB, IS ONTHUMH3AIMU KCIOJIB3yeMOT0 JMCKOBOTO MPOCTpaHCTBA. Peanmm3oBaHo 1Ba MexaHWU3Ma
YIaKOBKH: MEXaHHU3M I10CJIE0BATEIbHON YIAKOBKU (apXHUBBI 3HAYEHUN) U MEXAHU3M JI0KATHS apXHBOB
CTaHJapPTHBIM YNAKOBUIMKOM (gzip). JJaHHBIA MOIXO0/ MO3BOIMI IOCTUYL BBICOKOM NMPOU3BOAUTEIHHOCTH
B TIpOIlECCe ApPXMBUPOBAHMS TEKYIIUX JaHHBIX C A(G(EKTUBHBIM MEXaHU3MOM IOCIEI0BATEIHLHOTO
cxaTus. A JOXKaTHE CTAaHIAPTHBIM YIMAKOBIIMKOM YCTapeBIIMX apXMBOB 3aBepIIaeT OOy KapTHHY
KOMIAKTHOTO XpaHEHUs OONBIIMX MAacCUBOB JaHHBIX. CTAaTUCTUKAa NPAKTUYECKOTO MPUMEHEHHUS, B
YCIOBUSIX  PEAJbHOTO  3allyMJIEHHOTO CHUTHala(Xy/amias CUTyalus), I[IOKa3zajga, 4TO CTEHEHb
MOCJIEIOBATEIbHOM yriakoBku coctaBuiia 10%, a crenenp noiaHoM ynakoBku coctaBuia 71%.
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