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IloacucTeMa apxXuBalMu JAHHBIX
cucteMbl MOHUTOpHHTa Botikmon3

H.C. Kusuukonal, 10.B. lllepuyk’
1 UTIC um. A.K. Aunamazana PAH, UIIMC

AHHoTauusl. B crarbe paccMarpuBaeTcsi OpraHM3alus MOJACUCTEMbl XpaHEHUs
CEHCOPHBIX JaHHBIX OOMmIereNeBoi cucTteMbl MoHHTOpuHTa Botikmon3. Cucrema
Botikmon3 coueraer B cebe (yHKIHMOHATIBHOCTH OpoKepa COOOIICHUH u 0a3bl
naHHbIX BpeMeHHBIX psanoB (TSDB). Botikmon3 sto pacnpenenénnas cucrema,
XapaKkTepU3yIoLascs OTKa30yCTOWYUBOCTHIO, TOPU30HTAIILHON
MaclITaOUpyeMOCTbIO, ABTOMAaTHYECKOW OaJaHCHPOBKOM Harpy3kd Ha  y3Jbl
BBIYUCIUTENbHOrO Kiactepa. CucremMa OTIMYAeTCs BO3MOXKHOCTBIO —TpUEMa
HEPEryJIIpHO MOCTYMAIONUX JAaHHBIX M JAHHBIX C HapyIIEHHEM XPOHOJOIMYECKOTO
nopsiaka. Botikmon3 wucnonszyer TSDB Akumuli ans xpaHeHus JaHHBIX Ha
KaXIOM M3 Y3JI0B M MHTErpUpyeT HE3aBUCHMbIE XpAHWIMIIA B EIUHYIO
pactpenenénnyo  cuctemy. Ilpy  »3TOM  HeoOXomumo  pemiath  3amadu
cOaJaHCUPOBAaHHOIO  pacHpeieNeHUs [JaHHbIX [0 y3JlaM Ipu  3alucu U
HAXOXXJCHUSA HYXKHBIX JaHHBIX B pacnpeAeiéHHON cucreme mpu o00paboTkKe
3anpocoB Ha ureHue. [loxcucremMa XpaHeHHMs UCHOJIb3YeT pacIpelesEHHOe
XpaHWIUIIE THMA «KIo4-3HadyeHue» Riak KV s xpaneHus xapT pacnpeneneHHs
JAHHBIX IO y3JIaM M JpYrodl ciykeOHOM MH(pOpMalMM, a TaKKe OpraHUu3aLUH
B3aUMOJIeHcTBUA K3eMIUsipoB Botikmon3, paborarommx Ha KaXaAOM H3 Y3JIOB.
B craThe npeasiokeH MEXaHU3M «PELUPKYJIALUN» JaHHBIX, JAIOLIMHA BO3MOXXKHOCTb
3aJaBaTh pa3IMYHOE BpeMs XpaHEHUS MJAaHHBIX OT pa3HbIX MCTOYHUKOB H
obecreunBaroInit OaTaHCHPOBKY Harpy3Ku Ha y3JIBI KJ1actepa.
[IpoeKkT HaxXOaUTCA Ha CTAIUU PeATU3aALIUH.

KiwueBble c10Ba: CEHCOpHBIE AaHHBIE, pacrnpeaeiaéHubie cucremsl, RiakKV,
Akumuli

Data storage in Botikmon3 monitoring system

N.S. Zhivchikova?l, Yu. V. Shevchuk!

1 The Program Systems Institute of RAS

Abstract. The article treats the sensor data storage subsystem of Botikmon3, a
general-purpose monitoring system. Botikmon3 works both as a sensor data broker
and as a time series data base (TSDB). Botikmon3 is a distributed system that
features high availability, fault tolerance, horizontal scalability and cluster load
balancing. The system works with both periodic and non-periodic time series, and can
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accept data arriving out of chronological order. Botikmon3 uses Akumuli TSDB as a
time series data storage backend on every cluster node, integrating the individual
storage segments into one distributed system. To do this one has to distribute data
evenly over the individual storage segments when inserting new data, and to locate
requested data when handing read requests. Botikmon3 utilizes Riak KV, the
distributed fault-tolerant key-value store, to store and exchange the data placement
maps between the cluster nodes. A data recirculation mechanism is proposed to
facilitate different retention periods for different metrics and also to help solving the
problem of cluster load balancing. The project is a work in progress.

Keywords: sensor data, write performance, distributed storage, time series, Riak,
Erlang

1. BBenenue

Cucrema MOHMTOpPUHTA peali3yeT cOOp U XpaHEHHE CEHCOPHBIX JaHHBIX, a
TaKXKe MPEAOCTABICHUE UX MOJb30BATEISAM JUIsl BU3yalnu3aluuy U aHanu3a. CUCTEMBI
MOHUTOPUHIA TO3BOJIAIOT MOJy4YaTh MH(POPMAILIMIO, HEOOXOAUMYIO [IJISl YCIIELIHOM
AKCIUTyaTallil OOJIbIIMX OOBEKTOB, TAaKUX KaK TEJICKOMMYHHMKAIMOHHBIE CETH,
JAMArHOCTUKH, aHAIW3a MPUYMH BO3HUKAIOUIMX HEUCIPABHOCTEH, MPOTHO3UPOBAHUS
HEUCTPABHOCTEH W WX NpenynpexaeHus. OHU MOTYT TakXKe MPUMEHSATHCS s
aBTOMATHU3ALIMHA HAYYHBIX UCCIIEI0BAHUN.

CeHcopHblE JaHHBIE, C KOTOPHIMH paboOTaeT CcHCTeMa MOHUTOPUHTA,
ITOCTYNAIOT OT OOJIBIIIOr0 YHCJIA JAaTYUKOB (IOPsSIKA 106); KaXJass nopuus JaHHBIX
COJIEPKUT UACHTU(UKATOP JaTUMKA, OTMETKY BPEMEHH U YHCIIOBOE 3HAYCHHE.

B Hacrosmen crarb€  pacCMaTpuBAEeTCA  INPOEKT  pacCHpenesEHHOU,
TOPU30HTAIFHO  MAacIITaOMpyeMONM CHUCTEMBl XpaHEHHs] CEHCOPHBIX JAaHHBIX
Botikmon3, B koTOpoii B kauecTBe 6a30BOI0 XpaHUJIMINA UCIIOJIb3YeTCsl 0a3a JaHHbBIX
BpeMeHHBIX psiioB Akumuli [2], a B KayecTBe CpeACTBa HWHTErpaluu —
pacnpenenénnoe NoSQL xpanumuiie Tumna «kiod-3HadeHue» Riak KV.

OnHo u3 3arIaHUPOBAHHBIX MPAKTHYECKUX MPUMEHEHUH -
YCOBEPILIEHCTBOBaHUE CYILLIECTBYIOLLIEH CHCTEMBI MOHHUTOpPHUHTA
TEJIEKOMMYHUKAIIMOHHOTO OOOpPYIOBAaHMS B CETH HEOOJBLIOrO PErMOHAIBLHOIO
NHTtepHeT-nipoBaiinepa.

2. Akumuli: kpaTkoe onucanue

Akumuli 3T0 OTeuecTBeHHas pa3pabOTKa C OTKPBITBIM HMCXOAHBIM KOIOM
(uuen3ust Apache2). Aprop Eprenuit Jlazun. [{ns xpaHeHUsI TaHHBIX HCMOJIb3YET
opuruHaibHoe aepeBo (NB+Tree [3]), B KOTOPOM COXpaHEHHUE JAHHBIX MPOUCXOIUT
3¢ (HEeKTUBHO 3a CUET TOTO, YTO JAEPEBO IMOMOJHSIETCS TOJBKO CIpaBa, TaK YTO MPH
MIOTIOTHEHUH HE TPEOYIOTCS OTepaliui KYTeHHE-MOAU(PHUKAINI-3aTUCh». 3aiCaHHbIC
Ha JUCK Y37l JepeBa, Kak JUCThsl, TaK M BHYTPEHHUE Y3/bl, HUKOT/Aa HE
Moauduupyrorcs. MoxkHo paccMmarpuBath xpanwiuiie Akumuli kak nor-daitn c
MH/IEKCOM: KypHaJlbHasl opraHuzanus odecrnednBacT 3(pPEeKTUBHYIO 3aIIUCh, UH]IEKC
oOecnieunBaeT dS(OPEKTUBHBIA MOUCK JaHHbIX. [IpM  COXpaHEHHWH JaHHBIX
OPUMEHSETCS CIEUUAIM3UPOBAaHHBIA aIrOpPUTM KoMIpeccuu. Bo BHYTpeHHHUX y3iax
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JiepeBa COXpaHSACTCSA OMOJHUTEIbHAS WH(POpMAIUs, TO3BOJSIONIAS «HA JIETY»
3(PEKTUBHO BBIUUCIATH arperMpOBaHHBIC 3HAYCHHUS JIJI1 BBIOOPOK 3a OOJbIINE
WHTEpBaJIbl BPEMEHU C TIOHKEHHBIM paspenieHueMm. Jlanneie OydepusyroTcs B
OTNIEpaTUBHOM MaMsATH TEpea COXpPaHeHHMEM Ha JHCK, HO pacxojJ NaMATH
CpaBHUTEJILHO HeOoybiion, mnopsaka 16Kb Ha paTyuk. XpaHWUIUIEe HWMEET
[UKIMYECKYI0 CTPYKTYpPY: CaMmble CTapble JaHHbIE YIAJISIOTCS C JUCKa, HOBBIC
JTAHHBIE 3aMMCHIBAIOTCS HA UX MeCTO. JlaHHBIE XpaHATCs 0€3 MOTEPH pa3pelieHus.

OrpanuyeHus:

1) Pabotaer Ha OJMHOYHOM KOMIIBIOTEPE, HO HE Ha pPACHPEACIEHHBIX
CHUCTEMax, TMOdTOMY TPYAHO OOECHeUUTh OTKA30yCTOMYHBOCTH M
MaciTabupoBaHue.

2) JlaHHbIE B  KaXIOM BPEMEHHOM psjy JOJDKHBI — TIOCTYNaTh B
XPOHOJIOTHYECKOM TOPSAKE, 3alMUCh CTapblX JaHHBIX HEBO3MOXKHA. IJTO
OTpaHWYEHUE HECYIIECTBEHHO NpH HOPMaJbHON paboTe CHUCTEMBI, HO
co31aéT HEeyA00CTBa MpHU MpaKTHUECKOW skcrryarauuu. [Ipumep: cooir Ha
CHUCTEME-UCTOYHMKE TaHHBIX, ITOCJIE TIEPE3ArPy3KU CUCTEMA CPA3y HAUMHAET
Tr€HEPUPOBATh HOBBIE JIaHHBIE, @ MOTOM YJIa€TCd BOCCTAHOBUTH JIOT-(haii C
Oomnee crapeiMu JaHHBIMU, HO Akumuli y)xe HE MOXKET UX MPUHATH U3-3a
HapyILIEHUsI XPOHOJIOIMYECKOTO TOPSIKA.

3) HeBo3moxHO 3a1aTb PA3HOC BPCMA XpAaHCHUA OJIS PA3HBIX JATYHUKOB.

3. Ipunnunsb opranu3zanuu Botikmon3

Msr1 ctpouM cuctemy Botikmon3 Ha kiacTepe U3 HECKOJBKUX Y3JI0B U IMEEM
[IEJIBI0  BBICOKYIO JOCTYIMHOCTh CHCTEMBI W HEOTPAaHHYCHHOE TOPH30HTAIHHOE
MmacimtabupoBanue. KoHdurypaius Kiactepa MOXKET MEHAThCA 0€3 OCTaHOBKU
CHUCTEMBI: MOTYT BO3HHKATh CUTYAIH «Pa3AeICHUS — HAPYIICHHUS CBSA3H MU BBIXO]I
U3 CTpOsl y3JIOB Kjactepa. Takxke MOTYT JOOaBISTHCS HOBBIC Y3JIBI C IIEIBIO
yBENMYCHUS EMKOCTH U TIPOM3BOAUTEILHOCTH CUCTEMBI.

Ha xkaxngom y3ne pab6oraer OC Linux, sx3emmissp Akumuli u mporecc
Botikmon. Kpome Toro, Ha Tex ke y3iax paboTaeT pacrupeaci€HHOe XpaHWIIHIIE
Tuna «kioy-3Hadenne» Riak KV, xotopoe Botikmon ucnonb3yer ans XpaHeHHs
METaJIaHHBIX U JIJIS1 MEeXKY3JI0BOTO B3aumoeiicteus (puc. 1).

225



N2

Botikmon

Riak KV

MPUEMHUK '
1
.4——! Botikmon
: [cnuaHne n
: nogasineHume
. ; i aybnukaTtos]
1
NcToYHMK i
:
1
1
1
1
1
i
i N1

Puc. 1. ApxutekTypa pacnpeneaéHHOTro XpaHuiuiia

[Ipu moctymieHnn Ha BXOJ CHCTEMBI JAaHHBIX OT HOBOTO matymka Botikmon
BBIOMpAET, B KakoM dKk3emIuiipe Akumuli (Ha kakom y3i1e) OyayT COXpaHSTHCS €ro
naHHbie. BO3MOXKHO coxpaHEHWE C peIUIMKAIMEeW TaHHBIX Ha HECKOJbKHX Y3jax;
KO3 GULIMEHT peruuKanuu 3aaaétcs B KoHurypamuu Botikmon u 4yem OH BhIlIe,
TEM BBIIIE TOCTYMMHOCTh CUCTEMbI Ha UTEHUE.

B xome paGoTel cucTeMbl NpUBS3Ka JaTyhkKa K Y3JIaM MOXKET MEHSIThCA.
Hamnpumep, ecnu oluH U3 HAa3HAYEHHBIX JATYMKY Y3JIOB CTAHOBUTCA HEAOCTYIIEH,
CHUCTEMa JIOJDKHA HA3HAYWTh B3aMEH JPYro y3ej, YTOOBI IMOAJAepkKaTh 3adaHHBIA
KoH(urypanueit kodppuuneHT perumkanuu. Ecin B kiactep 100aBiseTcsi HOBBIN
y3eJI, 4acTh JAaTYMKOB JOJKHA OBITh MEpeHa3Hau€Ha Ha HETO Il PaBHOMEPHOTO
ucnonb3oBanus 00béMoB Akumuli Ha Bcex y3max. Botikmon XpaHuUT uCTOpHUIO
(kapTy) HasHAYCHWH IS KaXKJIOro JaTdhka B OTAeibHOM 00BekTe Riak (puc.2),
TakuM 00pa3oM KapTa KaXJ0ro JaT4yWKa JAOCTyITHA BCEM Y3JIaM KiacTepa Ha
YCIIOBUSIX «COTJIACOBAHHOCTH B KOHEYHOM CUETEM.
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Puc. 2. Tlpumep kapThl pactpeeneHns JaHHBIX OAHOTO JaT4MKa M0 y3JIam

Kaptel wucnonp3yrorcss mnpu 00pabOTKe 3alpocoB Ha UTEHUE. Y3ed,
MOJIyYMBIIUHN 3ampoc, 3amnpamuBaeT B Riak kapty TpebyeMoro gatuuka U 1o Hei
ompesenseT, K kKakuM sk3emmuisipam Akumuli crienyer oOpamatecsi 3a JaHHBIMHU.
KapTbl Takke 3ampaimmBaroTCsl MpU KaKIOM TMOAKIIOYEHUHM K CHCTEME HMCTOYHHUKA
naHHbIX. Eciy TaHHBIA HCTOYHUK paHee MOSBIUICA B cucTeMe (MOAKITI0YalICs K TOMY
K€ WIH IPYyroMmy y3iy), KapThl AJsl €ro JaTYMKOB yxKe cymiecTByroT U Botikmon B
MEPBYI0 OYepeb MBITAETCS MPOJOKUTh UMEIOLIUECS B KapTe MHTEPBaibl, YTOOBI
n30exkxaTh M3MEHEHUsI NPUBSA3KM JaTyMKa K y3JaM. OTO TMO3BOJIAET H30eXaTh
YBEJIMUEHUS] pa3Mepa KapThl M HCHOJIb30BaTh BO3MOXKHOCTH Akumuli B wyactu
BBIOOPOK CO CHIKEHHEM pa3pellieHusl AaHHbIX. Eciau mpoJobKUTh MHTEpBA HE
yaaércs (HanpuMmep, yKa3aHHbIA B KapTe Y3€ll HEJIOCTYIIEH), BHIOMPAETCS] HOBBIN Y3l
U B KapTy 100aBJsieTCs 3aK1Ch O HOBOM MHTEpBAJIE.

Hcnonb3oBaHue KapT TMO3BOJIAET OOONTH TpeOOBaHUE XPOHOJIOTUYECKOTO
nopsiAka AaHHbIX. [lpU TOAKIIOYEHHMHM K CHCTEME MCTOYHHMKA «UCTOPHUYECKHX)
JAHHBIX OT Y€ H3BECTHOro cucreMme nardyuka B Akumuli coszmaercs BpeMeHHas
cepusi C HOBbIM MMEHEM, a B KapTe JaTdyMka jenaercss ccbulka Ha He€. C Touku
3penust Akumuli cuTyanusi BBITJISAUT TakK: MOSIBUJICS HOBBIM JATYMK U MOCTYIHIJIH
JaHHbIE OT HErO, CO CTAPBIMU JJaTaMHU HO B XPOHOJIOTMYECKOM HOpsAKe. A Ha YPOBHE
Botikmon k kapTe cymiecTByIOLIEro JaaTdyvka J00aBiseTCsl 3aluch O HAJIUYUU
JAHHBIX 32 HEKOTOPBIA MHTEPBAJ B MPOIILJIOM, BO3MOKHO MEPECEKAIOLIUICA C paHee
CYILECTBOBABIIMMH B KapT€ UHTEPBAIAMH.

[Ipu nonyuenun 3amnpoca Ha ureHre Botikmon BBINOIHAET CIUSIHUE JAHHBIX U3
MEPEKPHIBAIOIIUXCSI  MHTEPBAJOB  (COPTUPOBKA  CIHMSHUEM C  IOJIaBIICHUEM
ny6nukaroB). CTporo roBops, KapTy HyKHO OOHOBJISATH MOCJIE MOCTYIUICHUS KaXKIOM
MOpIMHU JaHHBIX — MPOJABHUTaTh JaTy KOHIA TEKylnero uHrepBana. Ho 3amuceiBaTh
u3MeHenus kapt B Riak mocne kaxxaoi mopiuu gaHHbIX 3aTpatHo. [loaTomy menkue
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M3MEHEHUS KapT (TOJIBKO JlaTa TeKYIIEro HHTepBaia) OyQpepu3yroTcs B ONEPATHBHOM
naMsTH U coxpaHsroTcs B Riak pa3 B munyTy. BaxkHble u3MeHeHUs (J100aBJICHUS
HOBBIX MTPUBSA30K JATUHUKOB K y3JI1aM) COXPAHSIOTCS HEMEJICHHO.

PaccmoTpum mpumep kapthl, moka3anHblid Ha Puc. 1. CormacHo 3Tol KapTte, B
CUCTEME HET JJaHHBIX OT JAHHOIO JIaT4MKa, TaTUPOBAHHBIX paHee yeM tl. B momeHT
BpeMeHH 1l mocTynmwia mnepBas MOPIUsA JAaHHBIX OT JaTuuka, Kod(PQUIIMEHT
periukanuyu OblT paBeH 2 U JaTYMKy ObUIM Ha3HayeHbl JBa y3na — Nl u n2. B
MOMEHT BpeMeHH t2 mpou301uIo MepeHa3HauyeHue (BO3MOKHO, U3-3a TOTO YTO y3€ll
n2 cTaj HeJAOCTYIEH, WK y3e N3 ObLT HEAOTPYKEH), © BMECTO y3J1a N2 JaTYUKY ObLI
HazHadeH y3en N3. Takum oOpaszom, B epuon [t2, 5] naHHbIe TaTYMKA COXPAHSIIHCH
Ha y31ax Nl u n3. B MoMmeHT t6 mpoU301LIIO pa3ieieHue CUCTEMBI, IPUYEM TaKOE,
YTO MCTOYHMK JAHHBIX OKAa3aJICsl B OJHOWM YaCTHU CETH C Y3JIOM NS5, a BCE OCTaJbHBIE
y3JIbl B JAPYroM 4acTu. B 3TOM cUTyallMuu COXpAHSETCS NOCTYIMHOCTb CHUCTEMBI Ha
3aluCh: TaHHBIC JaTYMKaA CTAJ MPUHUMATH y3es NS. X0oTa KodhPUIMEHT periiKanuu
ObUT yCTaHOBJIEH PAaBHBIM 2, B paccMaTpUBAaEMOW CHUTYyallMd pa3JesieHHus y3ea NS
OKazajCsi OJIMH M MOATOMY BPEMEHHO HCIOJB3yeTCsl KOA(DPUIMEHT perukaiuu 1;
CUCTEMA UCIPABUT CUTYALUIO MOCIIE TOTO KaK pa3/ieJeHUe 3aKOHYUTCS.

Takke B KapTe OTMEYEHO HaJIMYHME «HUCTOPUUECKUX» JAHHBIX B HHTEpBAJIC
[t3,t4]. ICTOYHHMK 3TUX JaHHBIX MOIKIIOYHIICA K CUCTEME B HHTepBaie [t3,t5], mocie
IpUXO0Jla TEKYLIMX JAaHHBIX C BPEMEHHOW OTMETKOM t3. B mepBoi xe mopuuu
UCTOPUYECKUX JAHHBIX CHCTeMa OOHapyXuia HapylIeHHE XPOHOJIOTHYECKOM
MOCJIEIOBATEIBHOCTH U I UX COXPAHEHUs CO3/1ajia HOBBIE BPEMEHHBIE CEPHUM B
Akumuli. Ilpu »TOM y31IbI )i COXpaHEHHS JTHX Cepuil ObUIM BBHIOpPAHBI U3
COOOpaXeHUI BBIPABHUBAHUS HArpy3KH MEXIY y3JaMu, 0€3 BCSKOW CBSI3U C TEM,
KAKH€ y3JIbl HA3HAUYEHBI JIJIs1 COXPAHEHUS TEKYIIUX JaHHbIX.

4. InUTeILHOCTH XPAaHEHUSA

Akumuli peanusyer HMKIM4ecKoe XpaHeHHe AaHHbIX Mo mnpuHuuny FIFO-
oydepa. Xpanwnuiie coctroutr u3 Heckosbkux (N) 3apaHee co3MaHHBIX (aitioB
nocTtossHHOro pasmepa. Ilpu 3amucu B Tekymui ¢ain Akumuli oTciexuBaer
3amoMHeHHOCTh  (aiima. Korma aiim  Fi  3amomHsieTcss [EeTMKOM, 3ammuch
nepekirodaetcs Ha (aiin Fj, rae j=(1+1) mod N. Eciu daiin Fj Ob11 panee 3amonHeH,
OH TIOMEUAETCs KaK IyCTOW; ObIBIIME B HEM JaHHBIE C ’TOTO MOMEHTA HEIOCTYITHBI.
Oto npocTtast u 3pPeKTUBHAS peanu3als, X0Ts He THOKas: Y JaHHBIX BCEX JAaTYUKOB
OJIMHAKOBOE BpEMs KH3HU, a HA MPAKTUKE ObIBACT HYKHO 33/1aTh yBEIWYCHHOE WU
YMEHBITICHHOE BpEeMsI XpaHEHUS ISl HEKOTOPBIX JTaTUYUKOB.

[Ipu mepexome K pacnpefel€éHHOMY XPaHWIHUILY C  HECKOJbKHUMHU
sk3emmusipamMu  Akumuli  cutyamus  OCIOXKHSIETCS:  HM3-32  HEPaBHOMEPHOCTH
pacrmpeiesieHrs JaTYMKOB TI0 y3JaM U pa3HOro TEMIIa MOCTYIUICHHs WH(OpMaIuu OT
Pa3HBIX TaTYUKOB TEMIT 3aMOJTHEHUS XPAHUIIUII PA3HBINA, U TITUTEIHLHOCTh XPAaHEHUS
JaHHBIX HA Pa3HBIX y3JIax MOJYYUTCS HE MPOCTO pa3Has, HO eI M HempeacKazyemasl.
Curyanus emé ycyryomnsieTcs: Ipyu M3MEHEHUX KOH(UTypaIuu Kiacrepa.
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[Ipenyaraemoe penieHre UCIONIb3YeT «PEIHUPKYIISAINI0» TaHHBIX. Bce crapwie
JTaHHBIC, TPHOJMKAIONIMECS K YyJIaJCHUI0, BHOBb MOJarOTCAd Ha Bxoa Botikmon wu
GUIBTPYIOTCS IO 3aJaHHON B KOH(UTYpAIUU IOJMTHKE JUTMTCILHOCTH XPaHCHHS.
JlaHHBIC C BBIMICANIAM CPOKOM XPaHCHHS OTOPachIBAIOTCSA, a OCTajJbHBIC BHOBB
coxpansitorest B Akumuli «eté Ha oJuH CpoK».

B koH(UTyparum moJuTHKHA JUTMTSITEHOCTH XPaHEHHUsS, KPOME SIBHOTO 3aaHUs
CpOKa, JOIYCKAeTCs TakK)Ke 3HAYCHUE «aBTOMATHYCCKHU», KOTOPOE JNEUCTBYET M IS
BCEX JIATYMKOB, JIII KOTOPHIX CPOK XpaHEHHUs He 3adaH sBHO. JIJIs TaKuX JaTYMKOB
CUCTEMa aBTOMATHUYECKU BBHIOMPAET MOPOT PEHUPKYISAIUN JAHHBIX TaK, YTOOBI TEMIT
yAAJICHUsI CTapbIX JaHHBIX COOTBETCTBOBAJI CPEAHEMY TEMITY IMOCTYIUICHHUS HOBBIX
JTAHHBIX B cUCTeMy. Takum oOpa3zoM, obOecreurBaeTcs MaKCHMaJIbHO BO3MOYKHBIN
IIepHO XpPaHCHHS.
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