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Cucrembl ynpaeneHus GpusmyeckKuMm aKTMBamMm

BCY>K[OAEM TEMY...

OP[AHVI3ALIVISI PACNPEOENEHHbIX BbIYUCITEHUIA ONS YNPABMEHUA ®U3UYECKUMU AKTUBAMU

A.1O. Monuanos (HIMM «CneuTeky»)

3apayua s¢ppexTMBHOro ynpasneHns ¢pusmyeckmmm aKTMBamm aKTyQbHA A1 GOMbLUMHCTBQ MPOMBILLIEHHbIX npeanpusTiit. [Mpu
STOM Crieynpuka camoro O6BEKTA YMNPABIEHWS ONPEReNnseT KOHPMrypaumio MHPOPMALMOHHON CMCTEMbI yMPABIEHMS
PU3MIECKIMM QKTMBAMM — 3TQ CHCTEMA [OMKHA MCMOMb30BATL TEXHONOMMM pacnpeaesneHtbix sviuncnenmii. [pegcrasnen o63op
COOTBETCTBYIOLMX TEXHOMOIMI, MPUMEHSEMbIX B TAKMX CUCTEMAX.

Krtouessie crosa: ynpasseHne ¢M3MHECKMMM QKTMBAMM, EAM, MO6M!1beIe peLLeHns, PACnpPeRE/eHHbIe BbIYNCIIEHMS.

HawuGonee a(pdektnBHO 3amaun yripaBiaeHus (Qu3n-
YeCKMMU aKTHBaMU PEIIalTCsl B paMKax ITPOIECCHOTO
moaxona. MoXHO BBIACIUTH CICIYIOIIME OCHOBHBIE MPO-
LIECCHI YIIpaBIeHUs (PU3NYECKUMU aKTUBaMU OpraHMU3a-
muu [1]:

* BelleHHME HOPMATUBHO-CIIPABOYHON WHGMOPMAIIUNU
10 aKTUBAaM;

* BEACHUE HSKCIUIyaTallMOHHOM M PEMOHTHOM [IOKY-
MEHTalIUN;

* (¢hoopMUpOBaHNE U COMPOBOXIEHHE 0a3bl JAHHBIX
10 aKTUBAaM;

* BeleHUe MHGOPMAIIMU O TIEpCOHAaJe, 3a1eiiCTBOBaH-
HOM B yIIPaBJICHUM aKTUBaAMMU;

* OLIEHKA U TPOTHO3MPOBAHME TEXHUYECKOI'O COCTOSI-
HUSI aKTUBOB;

* BBIOOP U IEPECMOTP CTpaTeruii OOCIy>KMBaHUS aK-
TUBOB;

* TUIAHMPOBaHME padOT U HEOOXOIUMBIX PECYPCOB;

* (hopMHpOBaHNUE TIAHOBBIX MIOTPEOHOCTEI B MaTePH-
abHO-TeXHMYecKuX pecypcax (MTP);

» obecnieueHue rorpedbHocteii B MTP;

» obecrieyeHMEe OE30IMACHBIX YCJIOBUI BBITTOJHEHUS
paoor;

* BelleHHEe M 00pabOTKa 3asiBOK Ha BHETUIAHOBBIE pa-
0OTHI MO JeeKTaM U OTKa3aM;

* OpraHu3alus BHITIOJTHEHUS U yyeTa padoT;

* U3MEpPeHMe 1 aHaJIM3 1IeJIeBBIX IMOKa3aTeseit mpolec-
COB, IIPUHSTHE PELLIEHUIA.

BrlmmoHeHWe 3THUX TIPOLECCOB IIpeAroyiaracT Iiu-
KJIMYHOCTh U HaJW4yde MHOXECTBa OOpaTHBIX CBS3eH
C LIeJIbI0 TIOCTOSIHHOTO YJAYYIIIEHUS B YIpPaBICHUM aK-
tuBamMu. KoHeuHOI 1eablo yrnpaBieHUs (pU3NIeCKUMU
aKTUBAMU SIBJISICTCSI HAXOXIEHUE ONTUMAJIbHOrO OajaH-
ca TIPOM3BOAMTEIIBHOCTH, 3aTpaT M PUCKOB, CBSI3aHHBIX
¢ akTuBamu [2].

YyacTHUKM yKa3aHHBIX MPOLIECCOB HAXOMSTCSI B pas-
HBIX TTOIpa3AeIeHUsX (B 1IeXax, B IUCIIETUCPCKOM IMYHKTE
yIpaBJIeHMSI, Ha CKJIalax), Ha pa3HbIX YPOBHSIX UEPAPXUU
VIIpaBJIEHUSI, BBITIOJHSIOT pa3Hble (PyHKLIMU ((PUHAHCO-
BbIE, MPOU3BOACTBEHHBIE, peMOHTHEIE). [1pu aTOM UX Je-
SITEJILHOCTD B O0JIACTH yIpaBiIeHUST (PU3NICCKUMU aKTHU-
BaMU JIOJKHA OBITh HaIlpaBieHa Ha JOCTUKEHME SIMHBIX
LIEJIe ¥ B3AaMMHO COIIaCOBaHa.

NndopManmornHas cucteMa, KoTopasi obecredrnBaeT
MOMAEPKKY 3TUX IIPOLIECCOB, MOJDKHA OXBAaThIBaTh BCIO
pacrpeleieHHYI0 CTPYKTYpy HpPEAIpUsITUsI, BKJIIOYast
yHoaJeHHble (puinanbl, TOYEepHME, 3aBUCHMbIC U WHBIE
OopraHM3aldy, B TOM YMCJIE HE3aBHCHMbIC CEPBUCHBIC
KOMIIAHUM, KOTOPhIE COBMECTHO YYacCTBYIOT B YIIpaBjie-
HUU OTHUMM U TEMU Xe (PU3NIECKUMU aKTUBAMMU.

s addekTuBHOrO ymnpapiieHUs (DU3NUECKUMU aK-
TUBaMU MH(POPMALIMOHHAsI CUCTEMa HE MOXKET CYILeCTBO-
BaTh BHE paMOK MH(MOPMALMOHHONI Cpeibl IPEeaPUITUS
U oKpyXaroiiero Mupa. OHa o0s13aTe/IbHO TaK WIM MHAUYe
JOJKHA B3aMMOJECTBOBaTb ¢ IPYTMMU MH(POPMaLMOH-
HbIMM cucTeMaMu. Hampumep, oHa JOJDKHA B3aMMOJEH-
ctBoBath ¢ ACYTII, ¢ pasauuyHBIMM CUCTEMaMM aHaJIu-
TUKH, C CUCTEMaMU TEXHUYECKOM TUAarHOCTUKU U T. 1. [3].

B 3THX ycnoBUSIX TTOCTpOeHME COBPEMEHHOI MH(DOP-
MAaLIMOHHOM CHCTEMbl yIpaBieHUsS (PUMUYECKUMU aKTH-
BaMM HEBO3MOXHO 0e3 pacIpeleeHHbIX BBIYMCICHUIA.
Bo3MOXHOCTh peann3aluy CIOXKHBIX KOMIIbIOTEPU3U-
POBaHHBIX CHCTEM Ha 6a3e OIHOIO BBIYMCIIMTES HaBHO
ylllja B IIPOIIUIOE.

TexHonorum on-line

OcHoBY MH(MOPMALIMOHHOM CUCTEMBI YIIPaBICHUS
bu3nYecKMMM aKTUBaMH, KaK IIPAaBWJIO, COCTaBIISICT
IT10 xnacca EAM (Enterprise Asset Management) i ERP

TIO «Knuent-1» T10 «KinueHnt-2»

Jlannsie

Puc. 1. Cxema opranmsaumm pacnpepeneHHbIX BblYMCieHmi
HQ OCHOBE TEXHOMOMM «KITMEHT-CEPBEP»
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T10 «Knuent-1» T10 «Knuent-2»
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Puc. 2. Cxema opranm3aymm pacnpeneneHHbix BbIYUCIIEHMI HA
OCHOBE MHOI'O)/pOBHeBol:i TeXHONnormm

(Enterprise Resource Planning). Ha poccuiickoM peIHKe
CYIIECTBYET MHOXECTBO TIpeioxkeHuii Takoro 10 [4].

CyIIecTBYIOT pa3IMYHBbIC TEXHOJIOTUM OpTaHW3aAIIUMN
pacIipefie;IeHHBIX BBIUMCICHUM, Kaxmas U3 KOTOPBIX
MMeeT CBOM mpemmyiiectBa U Hemoctatku [5]. Cospe-
MEHHbIe MHMOPMALIMOHHbBIE CUCTeMbl KiaccoB EAM
n ERP, kak nmpaBuio, oCHOBaHbI Ha ABYyX HauboJjiee pac-
IIPOCTPAHEHHBIX TEXHOJIOTHSIX:

* «KJIMEHT-CepBep», KOTopas IIpeArioaraeT Hajaudue
B cocTaBe MH(MOPMAIIMOHHOI CUCTEMBI cepBepa JaHHBIX
1 MHOXECTBa KJIMEHTCKUX MECT («TOJICTHIX KJIIMEHTOB»),
B3aMMOIICHCTBYIONNX C cepBepoM. Kak mpaBuiio, cepsep

JIAHHBIX CTPOUTCSI HA OCHOBE CUCTEMBI yIIpaBIeHUs Oa3a-
MU jaHHbix — CYDB]I (puc. 1).

* MHOTOYPOBHEBasi, MPU MUCIOJb30BAHUU KOTOPOW
B COCTaBE CHUCTEMbI BBIIEJSIETCS HE TOJbKO CEpBEp AaH-
HBIX, HO U OJIMH UJIM HECKOJIbKO CEpBEPOB MPUIOXKEHUI,
a Tak>Ke MPOU3BOJbHOE UYMCII0 KIMEHTCKUX PabOUrX MECT
(«TOHKUE KIMEeHThbI»). KiMeHTckue MecTa B3auMomei-
CTBYIOT B OCHOBHOM C CEpBEpaMu MPUIOXKEHUMN, KOTOPbIE
B CBOIO ouepelb yke OOMEHUBAIOTCS NaHHBIMU C CEpBe-
POM IaHHBIX (puc. 2).

OcranbHble BapuWaHThl OpPraHU3alMKM pacrpenesieH-
HBIX BBIUMCICHUI (B TOM uucie daiiioBble U TepMU-
HaJIbHbIE CEpBepa) XOTS U MCIOJb3YIOTCS, HO SIBJSIIOT-
Cs B OCHOBHOM BCITOMOTaTeJIbHbIMU cpeAcTBaMUu. OHU
HE OINpEAesioT MPUHIUMIUATbHbBIE BO3MOXHOCTU TeX-
HOJIOTUI pacrnpeneeHHbIX BBIYMCACHUI, OMHAKO 3aya-
CTYI0 MX MCIIOJb30BaHME BECbMa IMOJIE3HO U MOXET Cy-
LIECTBEHHO MOBBICUTh (DHEKTUBHOCTh U JAOCTYMHOCTD
UH(MOPMALIMOHHOW CUCTEMBI.

TexHonorust «KJIMeHT-cepBep» MOSIBUIACh HA pPbIH-
K€ MHGOPMAIIMOHHBIX CUCTEM paHbllle, U UMEHHO OHa
B CBO€ BpeMsl CTaja OCHOBOW IMEPBBIX CUCTEM KJIACCOB
EAM wu ERP. MHoOroypoBHeBasi TEXHOJOTHUS BbIIILIA
B CBET CYIIECTBEHHO TMO3Xe, OHa ObLla OPUEHTUPOBA-
Ha Ha TO, YTOObI U30aBUTh UH(MOPMALIMOHHbBIE CUCTEMBI
OT psia HEAOCTATKOB, MPUCYIIUX «KJIUEHT-CEPBEPHOIN»
cxeme. [locTernneHHO MHOTOypOBHEBasi TEXHOJOTUS 3a-
MEHSIET TEXHOJIOTUIO <«KJIUEHT-CEpBep» B MHbOpMaI-
OHHBIX CUCTEMAaX, HO CJIOKHOCTb pa3paboTKu nMHbOpMa-
LIMOHHBIX CUCTEM TaKOT'O YPOBHS, a TAKXKe JIUTETbHOCTD
UX BHEAPEHUs He AAloT caesaTh nepexol K 6osee coBep-
LIEHHOW TEXHOJIOTMM OJHOMOMEHTHBIM. XOTSI MHOTO-
YPOBHEBAsI TEXHOJOTUSI OPTaHU3ALUU pacIpeneJeHHbIX
BBIUMCJIEHUI B OJivkalilieil mepcrnekTuBe OyaeT JOMU-
HUPYIOILIEH, TEM HEe MeHee, B TeX HUIIAX, I1e Mepexon

K Hell TOPMO3UTCS HENOCTATKOM

pecypcoB, MOTYT COXPaHUTHCS
E E «KJIMEHT-CEPBEPHBIE»  CUCTEMBI.
p—— j—y ITosTOMYy MHTEpECHBIM TMPEACTaB-
JISIETCSl TIOAXOH K TMOCTPOEHUIO
Kiuent _gIngg"Eefa_“?_HP\fE_ Kruent _élgieg_nfefaf‘?_lifbf&_ MHOOPMALIMOHHBIX CUCTEM, MPH
PadOTHYHK IIPOTOKOJIa Pa0O0TYHK IIPOTOKOJIa
HnTtepuer HTTP Wuteprer HTTP KOTOPOM TMPUMEHSIETCSI KOMOUHA-
EICTKAC;L LM KJIIMEHT-CEPBEPHON U MHOTO-
nglgﬁlew YPOBHEBOW MOIEIU, IO3BOJISIO-
K

Cers 1Ias1 UCIMOJIb30BaTh Ty WU WUHYIO
Hurepuer MOIEIb (a PpaBHO N UX CO‘IeTaHVIC)
B 3aBUCUMOCTU OT BO3MOXHOCTEN

U MOTPEOHOCTEN 3aKa3yuKa.
Ob6pamenns k URL 1 JlokaneHas ceTh BosMoxHoctn nu TMOKOCTh
< | MHOTOYPOBHEBOW TEXHOJIOTUU CY-
Cepsep ObpaGorix | CYBA TBEHHO LIMPE, YeM TeXHOJIOTHI

Daiinsr HurepHeT npotokoia HTTP - LIECTBE Y pe, ue €XHOJIO
HTML P I «KJIMEHT-cepBep». Ee mpumeHeHue
Komauia Pesynprar I

(CGL ISAPD)| | (HTML) " JlanHbic MO3BOJISIET CHUBUTH TpPeOOBaHUS
—];;e;n ;I ;Iﬁ (;6p; 6_0 ;q_p[;c - — K  BbIYUCJIUTCILHBIM  pEeCypCaM
(kmment CYBJL) . KJIMEHTCKUX KOMIIBIOTEPOB U CY-
LIECTBEHHO PACIIUPUTh TEPEUYECHb

Puc. 3. Cxema Oopranmsaymm pacnpeneneHHbix BbIYUCIIEHMI HQ OCHOBE MHOI’O)/pOBHeBOI;'t

TeXHOIIoOrmm B ITIOéCU'IbeIX cerax

onepaunoHHbIx cuctem (OC), nox
VIIpaBJIEHWEM  KOTOPBIX  MOTYT

ABTOMATHUIAUMA B

MPOMDBIWIMTEHHOCTMWM
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CepBepHasn YacTb

Y

Mogaynb I

B/, CepBepa -
CUHXPOHM3aLMUN |
AaHHbIX
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I Cepsep obmeHa I HTTP knuneHt

A
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c <
WebAPI . |

Mopaynb
CUHXPOHM3aLMUM

o

| Mo6unbHoe npunoxeHne |

T€ WIU WUHbIE YCIYTM W WCIOJBb3YIOT HUX).
B kauecTBe KJIMEHTCKUX pabOYUX MECT MO-
TYT BBICTYIIaTh CTallMOHAPHBIE KOMITbIOTE-
pbl, MOOWJIbHBIE KOMIBIOTEPHI (HOYTOYKM
U HETOYKM), a TaKKe pa3IUYyHble MOOWIb-
HbIE YCTPOUCTBA (IJTAHIIEThI, CMAPT(OHBI,
B TOM YHCJIE 3allIUIIICHHBIE).

I B0o3MOXHOCTh  MOOKJIIOYEHUSI  TOTO
I'| wmm uHOro ycTpoiicTBa B KayecTBe pa-
|| ©Ooyero Mecra B cucteMy oOMNpeaesieTcs
|| Temum mporokomamu oOMeHa TaHHBIMH,
| | KOTOpble MOINEePKUBACT OC, ycraHOB-
JIeHHas Ha JaHHOM YCTpoiicTBe. B HacTo-
giiee BpeMsl HauboJjiee IMUPOKO HUCMOJb-
3yeMBbIMM TTPOTOKOJIAMU B3aUMOAECHCTBUS
I'|  ximeHTCKMX paGoumx MecT (B TOM dHCIe

JlokanbHaa |
B, I

I A\ 4 A\ 4

4 )

| Knuentckune Mopaynb Moaynb obmeHa

moaynu nepegauu JAaHHbIMM no USB

I AaHHbIX no USB

-
-

Moaynb obmeHa |
AaHHbIMK no USB

I| m MoOWmbHBIX) ¢ WHOOPMAIIMOHHBIMU
cucTeMaMU SIBJISItOTCS MpoTokojasl HTTP
1 | (Hyper Text Transfer Protocol — npotokon
| | ©OOMeHa rHMepTeKCTOM U ero 3allnieHHas

| KnueHTckoe pabouee mecto I L

Bepcust HTTPS) u RDP (Remote Desktop
Protocol — mnportokon yaajieHHOro pabdo-

Puc. 4. Npumep cxembl opranmsaymm pacnpepeneHHbIX BbIYMCIEHMIA C

MCMOMb30BAHUEM MOBMITEHOIO npHIoXXeH1s

(YHKIIMOHUPOBATh KIMEHTCKUE pabounme Mecta. B psme
CJIyyaeB 3aBUCMMOCTb KJIMEHTCKMX pabouyMX MECT OT THUIIa
KCIIONIb3YEeMbIX MPOTrpaMMHO-aMMapaTHRIX CPEICTB MOXHO
TTOJIHOCTBIO UCKITIOUUTb.

MMeHHO TMOKOCTh MHOIOYPOBHEBOM TEXHOJIOTHUH,
a TaKKe TMOSIBJICHUE U IMPOKast JOCTYITHOCTb Pa3IMIHbIX
MOOMJIBHBIX YCTPOMCTB cAeadd BO3MOXHBIM HCHOJb-
30BaHME 00Jiee CIOXKHBIX CXEM OpraHu3alluy paclpene-
JICHHBIX BbluMciieHuit (puc. 3). B aTom ciayyae B coctaB
MHOOPMAITMOHHON CHUCTEMBl BXOIASAT HE TOJBKO CepBep
JAaHHBIX U cepBepbl MPUIOKEeHUH, HO U Internet-cepsep,
obecrieunBaloIi BO3MOXHOCTD JOCTYIAa B CUCTEMY IS
MPaKTUIECKU HEOTPAaHUYEHHOTO MePEeYHs BCEBO3MOXKHBIX
KJIMEHTCKUX pabounx MecT. B Takoit KoHdurypauum ais
B3auMMOAEHCTBUS ¢ MH(POPMALIMOHHON CUCTEMOI Ha KJIu-
E€HTCKOM pabouyeM MecTe JOCTATOUHO HaJu4yus Opaysepa.

B03MOXHOCTh TOIKIIOYEHUS] MOOMJIBHBIX YCTPOMCTB
TO3BOJISIET CYIIECTBEHHO PaCIIMPUTD IepeueHb IepcoHaa,
B TOM YMCJIe ONEepaTUBHOIO, HEMOCPEACTBEHHO BOBJICUEH-
HOTO B IpoIIecC YIIpaBJIeHUs aKTUBaMU Yyepe3 MHdopMalu-
OHHYyIO cucTeMy. KoHEeYHO, CJIOXXHBIE MPOU3BOICTBEHHBIC
YCJIOBUSI MOTYT TIPEOBSIBISATH JOIOJHUTEIbHbBIC TpeOoBa-
HMSI K MOOMJIbHBIM YCTPOMCTBaM, IMpenroaras Hajaudue
COOTBETCTBYIOILIETO KJlacca UX 3alllMIIEHHOCTH. DTO MO-
XET YBEJIMYUTh CTOUMOCTh TAKUX YCTPOMCTB, HO HE JAeacT
HEBO3MOXKHBIM UX UCITOJIb30BaHUE.

IlepeuncneHHble BbIIIE TEXHOJOTMHU IpPEAIonaraloT
HaJIMYME B CETU TPEANPUSATUS HEKOTOPOIro 4ucia cep-
BepOB (KOMITBIOTEPOB, KOTOpble B WMH(MOPMALMOHHOI
CHUCTEeME MPEIOCTaB/SIOT T€ UM UHbIE YCIYTU) U KJIUEHT-
CKMX pabounx MecT (KOMITbIOTEPOB M MHBIX YCTPOMCTB,
KOTOpble B MHMOPMAIIMOHHOW CHCTeMe 3ampalluBaroT

yero ctoJia). IlepBblii U3 HUX obecreum-
BaeT Web-uHTtepdelic u B3auMoaeicTeue
¢ Internet-cepBepoM, BTOpOii — OKOHHBbII
uHTepdeiic U B3aUMOAEHCTBUE C TEPMU-
HaJabHBIM cepBepoM. Ilpu wucnosb3oBa-
HUU MOOWJIBHBIX YCTPONCTB B KadyecTBe PabOYMX MECT
MOTYT BO3HUKATh pPa3IMYHbIC OIpaHWYCHWSI, CBSI3aHHBIC
¢ ynoOCTBOM MpPeACTaBICHUS UM OTOOpaKeHUS TeX WU
WHBIX JaHHBIX, HO TIPY 3TOM, KaK IIPaBUJIO, HE BOZHUKACT
MPUHIMITHATBHBIX OTpaHWYCHUI, 3aIlpellafoliuX IpHu-
MeHeHNe MOOUJIBHOIO YCTPOMCTBA B 9TOM KavyecTBe.

Texnonorum off-line

PaccMoTrpeHHas BhIIIe CTPYKTYpa MHOOPMAITMOHHOM
CUCTEMBI TIperoiaraeT Haauuue npsimoro (on-line) coe-
TWHEHUS KIIMEHTCKUX PabOYMX MeCT ¢ crucTeMoii. To ecTh
C KaKoro Obl KJIMEHTCKOTO MECTa He OCYIIECTBJISIICS J10-
CTYII B CHUCTEMY, OHO B JaHHBIII MOMEHT TOJIKHO OBITh
BKJTIOUEHO B JIOKAJBHYIO CETh MPEONPUATHS WU TJIO-
OanbHYylIO ceTh Internet.

OmHaKo TIPOLECCH YIIpaBlieHUS (U3NYECKUMU aK-
THUBAMHW MOTYT OBITh TAKOBBI, YTO WX BBHIITOJTHEHUE TPU
MPSIMOM COEIMHEHUN ¢ WH(GOPMAILIMOHHON CUCTEMOM
HEBO3MOXHO. DTO MOXET OBITh CBSI3aHO C OpraHM3aI-
OHHO-TEXHWYECKUMU WIIA TIPOM3BOACTBEHHBIMU OTPaHU-
YEeHUSIMU, BBITEKAIOIIUMU U3 OCOOEHHOCTEN MpPOU3BOA-
CTBEHHOTO TIpoliecca WK Ou3Heca, a TakXKe ¢ TeKYyIUM
COCTOSTHMEM caMUX (DU3MYECKUX aKTUBOB, KOTOPBIMU
HEeoOXOAUMO YIIPABJISITh.

Yaiire BCero aTo OTHOCUTCS K TIpolieccam yderta nedek-
TOB U OTKA30B, a TAKXKE y4eTa BBITIOJHEHUST pabOT U perr-
CTpallMy Pa3INIHBIX (PaKTUUECKUX JaHHBIX U TeXHUYE-
CKUX TIOKa3aTejieil, CBSI3aHHBIX C BBHITIOJTHEHUEM KaxKIOM
paboThl. DTU TIpOLECChl OOJBIIEI YacThlO pPeaTu3yloTcs
HETOCPEICTBEHHO B MPOU3BOICTBEHHON 30HE MJIN B 30HE
00C/Iy>)KMBaHUs 000OPYIOBaHUSI, TAe NPSIMOM AOCTYI B UH-
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(opMaIMOHHYIO CUCTEMY MOXET OBbITh HEBO3MOXKEH WU
3aTpyAHEH.

B aTom ciyuae tpebyeTcsi, uToObl MH(pOPMALIMOHHAs
crucTeMa ToIepXKUBajia TEXHOJOTMU OpPTaHM3allMu pac-
TpeIeJICHHBIX BBIYMCIIEHUH, peaiu3yeMble 0e3 MpsMoro
coenuHeHus: ¢ cepBepHoii yacTbio (off-line). Kak mpa-
BWJIO, TaKOW CIOCOO TIpeIojiaraer, 4Tro KJIMEHTCKOe
pabouee MECTO BCE PaBHO 3ampallvMBaeT YCJIyTU CepBep-
HOU 4yacTu MH(MOPMALMOHHONW CUCTEMbI, HO JAEJIaeT 3TO
HE B peXuMe peajbHOro BpeMeHU. To ecTh Jitoboe K-
EHTCKOe pabouee MeCTO B TAKOM PEXHMME He BbIITagaceT
M3 LIEJOCTHOM CHCTEMBI MU OCTAeTCsl €€ 4acThio, HO €ro
B3aMMOJIEMCTBUE C CUCTEMOW JIOJDKHO TIPOMCXOIUTH
Ha OCHOBE MHBIX IPUHIIMIIOB, HEXKEJIN B PEXHUME MPSIMO-
TO COCIMHEHMUSI.

B TakoM BapuaHTe OpraHM3allUM pacCIpeleIeHHbBIX
BBIYMCJIEHUII MHOTME TIPOrpaMMHBIE TMPOAYKTHI TPEI-
JIaraloT TaK Ha3bIBaeMble «MOOWJIbHBIE PEIIeHUsI», OC-
HOBaHHBIE Ha MCIIOJb30BAHWU TIEPCOHAJIOM HOCHMBIX
MOOWJIBHBIX YCTPOWCTB, OCHAIIIEHHBIX COOTBETCTBYIO-
M aBToHOMHBIM TT1O. I1puyeM B ciyyae peructpauuu
nedeKTOB 1 OTKA30B peub UIET He TOJbKO 00 OorepaThB-
HOM TIepCcoHajie, HO U O JIIOOBIX yYaCTHUKAaX IPOIIECCOB
yIpaBjieHUs] aKTUBaMU, MMEIOIIMX TOCTYNl B MHMOpMa-
LIMOHHYIO CUCTEeMY, TTOTOMY KakK Ae(eKT WM OTKa3 MO-
XET OBbITh OOHApyXXeH JIIOObIM YYaCTHUKOM IMpoliecca,
a He TOJIbKO TeMH, KTO HEIOCPENCTBEHHO 3a/IeiICTBOBAH
B OTIEPATUBHBIX MEPOTIPUSITHSIX.

Hanpumep, B EAM-cucreme TRIM [6] paGora ¢ Mo-
OWIBHBIM pEIIeHWEM OpraHW30BaHa CJEAYIOIINM 00-
pazoMm. MHbopMalMoHHas cucteMa 3apaHee TMOAroTaB-
JIBaeT MMHUMAJbHO HEOOXOMMMBI HabOp MCXOMHBIX
JMAHHBIX, JTOCTATOYHBIA JUISI BBITIOJHEHUSI TepCOHa-
JIOM TeX WJIM UHBIX (PYHKIIMI C TTOMOIIBIO MOOMJIBHOTO
YCTPOICTBA — BBOJ OTYETA O BHITTOJIHEHUU PAOOTHI, Peru-
CTpalusl TEXHUYECKUX MapaMeTpoB 000pyIoBaHUS U T. 1.
IMonroToBneHHbIe HaHHBIE TPENBAPUTENHHO (TIepea Ha-
YyajioM paboT B 30HE, IIe UCKITIOYEeH MPSIMOI TOCTYI B CH-
CTeMY) BBITPYXKAIOTCS Ha HOCHMOE MOOMJILHOE YCTpOi-
CTBO, TJZI¢ TOJDKHO OBITh YCTAaHOBJIEHO COOTBETCTBYIOIIEE
aproHomHoe I10.

C 3TUM MOOWJIBHBIM YCTPOWCTBOM OIlepaTUBHBII
TepCcoHal BBITIONHSIET BCE NEWCTBUSI B COOTBETCTBUM
C perjaMeHTOM CBOel paboThl, MapauleJbHO PETUCTPU-
Pysl B HEM COOTBETCTBYIOIIYIO UH(popMauuio. [Tpu atom
aproHoMHoe 1O mo3BossieT 3aperucTpupoBath AeheKT
WM OTKa3 C TOMOIIbI0 MOOWJIBHOTO YCTPOMCTBA M 0e3
TpEeIBAPUTETHLHOM MOATOTOBKM MUCXOMHBIX TaHHBIX.

Ilocne 3aBepleHUsI BceX NEUCTBUIA W pErucTpaluu
JAHHBIX HA MOOWJIBHOM YCTPOMCTBE OTIepaTUBHBIN TIEPCO-
HaJl 10JKEH 00ECTIeUnTh ero TTIOBTOPHOE B3aUMOJICICTBIE
¢ MH(OPMAIMOHHOW CUCTEMOIi, YTOOBI HAKOILIEHHbBIE
JlaHHbIE OBUTM TTepeiaHbl B CUCTeMY U 00pabOoTaHbI B HEil.
Takast opraHu3zalusi pacrpeaeIeHHbIX BBIUMCICHUN Xa-
pakTepHa [UIsi 00XOI0B MM OCMOTPOB 000PYIOBaHUS, KO-
TOpbIE BBITIOJHSIOTCS OTIEpaTUBHBIM TTEPCOHAJIOM TIO 3a-
JNaHHOMY B MH(pOpMaLlMOHHON cucteme rpaduky (puc. 4).

IMockonbKy MpearnoyaraeTcsi B3aWMOACHCTBUE TiEp-

G / .
D boviwcaenis ucmunnoii cmoun. wocmu
e (‘(yu({(fm{y(ﬁm wutriaroun 76(//) wypvet. Lot
ﬁ/mr,//m GONHTHBL XCJoOULO ZHAMO MO
dugmec, & riomopo.n codupacmeco norynamo
narem aruut.

XK. Agamap

COHaJIa C CUCTeMOI MapajlJiIeJIbHO C BBIMOJHEHUEM CBO-
UX O0SI3aHHOCTEN WJIM HEMTOCPEICTBEHHO B MPOIIECCe UX
BBINIOJIHEHUS, UHTepdeiic aBToHoMHOro 1O Ha MOOWIIb-
HBIX YCTPOMCTBAX AOJKEH ObITh MAKCUMAaJIbHO YIIPOLIEH.
Yaie Bcero peub uaet od uHTepdeiice «0aqHOi KHOMKU»,
YTOOBI MOJI30BATEIb MOT BBIITOJIHSTh ACHUCTBUS 32 OTHO-
JIBa HaxaTus Ha MaHUIMYJSITOP WJIM MHPUKOCHOBEHMUS
K 3KpaHy 0e3 NMPUMEHEHUsI CJIOXHBIX MPpoLeayp BbiOOpa
U ToucKa.

MoOuibHBIE pellieHUs] TaKKe Pa3BUBAIOTCS B HaMpaB-
JICHUM aBTOMAaTM3allM{d BBOJA NAHHBIX, YTO MO3BOJISIET
MUHMMU3UPOBATh MEPeUyeHb BBIMOJHIEMbIX I0JIb30Ba-
TeaeM omnepauuil. Ilpumep peanuzauuu — TMOJdy4YeHUE
YacTU JaHHBIX HEIMOCPEACTBEHHO MOOWMJIBHBIM YCTPOii-
CTBOM C MCIIOJIb30BaHMEM TeOJIOKAllMM, CYUThIBaTeIei
wtpux-konoB U QR-koaoB, a Takxke metok RFID (Radio
Frequency IDentification — pagnoyacToTHast UIeHTUPU-
Kalus), pa3MelliaeMbIX Ha 000pyIOBaHUU. DTHU METOMIbI
SIBJISTIIOTCSI TaKXe HOMOJHUTEIbHBIMU CPEACTBAMMU KOH-
TPOJISI, TMO3BOJSIIONIMMU YOSIUThCSI, YTO TIEPCOHAN pe-
aJIbHO BBITIOJTHSLT JEUCTBUSI C MOOUJIBHBIM YCTPONCTBOM,
a He UMUTUPOBAJ UX BHITIOJIHEHUE.

J71s1 B3auMOJECTBUST MOOUJIBHBIX YCTPOMCTB U yCTa-
HOBJICHHBIX Ha HMX aBTOHOMHBIX MPWJIOXEHU C Oc-
HOBHOI MH(OPMALIMOHHONW CUCTEMOI OOBIYHO HCIOJIb-
3YIOTCSl TIpOCTeille M OOCTYIHbIE CHOCOObI OOMeHa
naHHbIMM. Kak mpaBuiio, 3To 6ecipoBOAHO OOMEH JaH-
HbIMU 110 ipoToKoJy Wi-Fi m1bo npoBoaHoe coennHeHne
yepe3 mnHy USB (Universal Serial Bus — yHuBepcanbHast
rnocjeaoBaTe/IbHas I1HA).

OpraHu3alusi pacnpenejeHHbIX BbIUUCICHUN ¢ MpU-
MEHEHUEM MOOMJIbHBIX YCTPOMCTB SIBJSIETCS] JOCTATOYHO
3 HEKTUBHOI, MOKa peyb UAET 00 OTHOCUTEJIbHO IpPO-
CThIX JEHCTBUSIX IEepCOHaa, KOTOPbIE MOTYT OBbITh 00-
pabdotaHbl aBTOHOMHBIM 1O Ha MOOMIBLHOM YCTPOMCTBE.
VYcaoxHeHue omnepauuii MOXET MPUBECTU K TOMY, YTO
BBIYMCJIUTEIbHbIE MOILIHOCTU aBTOHOMHOTO MOOMJIBHOTO
YCTPOMCTBA, a TAKXKE COCTaB U 00bEM TOCTYMHbBIX JaHHbIX
CTaHyT HelocTaTOYHbIMU. M B maHHOM ciyyae orpaHu-
YEHHOCTb NOCTYITHOU! BBIYMCIMTEBHON MOIIHOCTU SIB-
JISIETCSI KpUTUYHOM, TaK KakK OonepaTUBHOCTb 00pabOTKU
JMAHHBIX TPUHLUMUITAAIBHO BaXKHa, a €€ OTCYTCTBUE MOXET
clenaTh peaau3aliMio COOTBETCTBYIONIEro Ipoliecca bec-
CMBICJIEHHOM.

Kpome Toro, nByCTOpOHHUI 0OMEH TaHHBIMU MEXIY
MH(GOPMALIMOHHOM CUCTEMON U MOOWMJIbHBIM YCTPOIi-
CTBOM HE€ MPOUCXOIUT MTHOBEHHO, U UMEET HEKOTOPYIO
BPEeMEHHYI0 3anepkKy. Eciu aToT MHTepBaa BpeMeHU Cy-
LIECTBEHEH MO OTHOILIEHUIO K Pa3BUBAIOIIMMCS ITPOLEeC-
caM, 4acThb paHee MepeaaHHbIX U 00pabOTaHHBIX JTaHHbIX
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TepmuHanbHbIiA cepeep

MonbaosaTenu
TEPMWUHANEHOM
cepeepa

Mone3osatenu,

pacrpeneIeHHBIX BHIYMCICHUIA.
B TpuBuaibHOM cllyyae y3en
MOXET TIPEACTaBIATh CO0O0it
OIIHO pabovee MeCTO, TOCTPO-
eHHOoe Ha 0a3e aBTOHOMHOTO
CTAlIMOHAPHOTO WJW MOOWIIb-
HOTO IPOrPaMMHOTO KOMILIEK-
ca (puc. 5).

Torna emunas BJI unHdop-
MAaIlOHHOMW CUCTEMBI BKIIIO-
yaeT He ToJibko bBJI omHoro
(TTyCTh Iaxke ¥ OCHOBHOTO) y3IIa,
Ho oObeauHseT Bce BJI, pac-
TojlarafolnIecss Ha BCeX y3Jax

nmeowme
MOCTORHHBIA AOCTYN
B KOPMOPaTUBHYIO

] B cocTaBe Bceill MH@opmalu-

——— 07 e e o ) i i
3apop 2 Gex  [RECEETEEEEE
JL BOMOMHOCTH [ nomaownon
N NOCTORHHOMD [l [t
pocTyna 8
MoGuneHee KOPNOPaTHBHYO

none3ocBaTteny, B TOM
UMCNEe HE UMEloLLe
NOCTORHHOO AOCTYNa B
KOPNOPaTWUBHYIO CETh

CeTb

EEpOODATHRIY Cath

OHHOI cuctembl. B atoM ciy-
Yyae MOXHO TOBOPUTH O pac-
TpeneICHHON B. IMpumep
peanu3aluy TeXHOJOTUM pac-
_ npenejseHHoit B/l Mbl Buaum
| B EAM-cucteme TRIM [6].

2 IToTpeOHOCTh B HCITOIB30-
BaHUU pacrpeneieHHoil B/l
B YCJIOBUSIX KPYITHBIX MPOMBIIII-
JICHHBIX TIPEANPUATUN OTHIOIAb
He peakocTb. OHa MOXET IIO-

3asop, 2

Puc. 5. MNpumep cxembl opranMsaumm pacnpeneneHHbiX BolYACIEHMI B MOMHOMACLUTABHOM

cucteme ¢ ucnonbzosanuem on-line u offline coegunenmsi

MOXET TOTEPSATb CBOIO aKTyalbHOCTb. [loaTomMy mmeer
CMBICJT TIPEIYCMOTPETh COOTBETCTBYIOLIME TMPOLIEAYPhI
KOHTPOJISI 1 KOPPEKIIMU aHHBIX B MPOTOKOJIE OOMeHa
JNaHHBIMM MeXIy WH(POPMALMOHHONW CHUCTEMOU U MO-
OWJIBHBIM YCTPOMCTBOM.

CremyeT TakKe 3aMETUTD, YTO B HAIIIMX PEAIMSIX aBTO-
HOMHBIE AEWCTBUSI MOTYT MOTPeOOBATLCS HE TOJIBKO OT-
JIeJIbHBIM OTEepaTUBHBIM OpuragaM, HO U LI€JIbIM TTPOU3-
BOJICTBEHHBIM y4YacTKaM WU (uiIMajam, rie KOMIUIEKC
pellraeMbIX 3aJady MOXET He YCTynaTb IO MaciiuTadbam
3ajavyaM, pellaeMbiM LIEeHTpadbHOW MH(MOPMaALIMOHHOMI
cuctemoit. Kpome Toro, caM Nmpou3BOACTBEHHBIN IMPO-
1IECC MOXET MpenycMaTpuBaTh IJIUTEIbHOE aBTOHOMHOE
(GYHKIIMOHMPOBAaHNE YacTh (DU3MICCKUX aKTHMBOB, Ha-
MPUMED, B CYTOXOIHBIX KOMIIAHUSX CYAHO, HAXOASILIEECs
B IJIaBaHUM, HE MMEET MPSIMOU CBA3H C O(DUCOM B PEKU-
M€ peaJIbHOTO BpeMEHM (WMJIM OpPTaHU3AIIdsI TAKOU CBSI3H
TpeOyeT CYIIEeCTBEHHBIX MaTepUadbHBIX 3aTpar). Torma
B COCTaB TaKOW aBTOHOMHOW YacTh MH(MOPMALIMOHHOM!
CUCTEMbI MOTYT BXOAUTD YX€ HE TOJbKO OTHEAbHbIE KW~
E€HTCKUE paboyue MecTa, HO LieJible OJIOKUA pabouynX MECT,
WMEIOIIME CBOU CEPBEPHI, C KOTOPHIMU OHU MOTYT B3a-
MMOIEHCTBOBATh B pEXXMME PEabHOTO BpeMeHU (IIpH-
TOM, UYTO OCTaJIbHasl YaCTb CUCTEMBbI B PEXKMME PEaIbHOTO
BpeMEHU UM He 10cTynHa). B Takoii KoHdurypamum Bcio
MHMOPMAIIMOHHYIO CHCTEMY MOXKHO TIPEICTAaBUTh KakK
CeThb B3aMMOJAEHCTBYIOIIUX OJIOKOB — Y3JIOB, KaXKIbIid
U3 KOTOPBIX MOXET TPEeACTaBIsITh COOON aBTOHOMHYIO
MHMGOPMAIITMOHHYIO CUCTEMY CO CJIOKHOM OpraHM3aInei

SIBUTBCSI, HE TOJIbKO WCXOMIS
W3 HaJIW4IUs WIA OTCYTCTBUS
KaHaJIOB CBSI3U C JOCTATOYHOM
MPOITYCKHOW  CIOCOOHOCTHIO,
KOTOpbIE MOTYT 0O0ECIeYUTh AOCTYN K WHGMOPMAIIMOH-
HOW cHCTeMe B peXuMme peanbHoro BpemeHu. Eimne om-
HUM U3 COOOpaXkeHU K TaKOMY CITOCOOY OpTraHM3allnu
pacripeieJIeHHBIX BBIUYMCICHUI B CIIOKHON MH(pOpMAIIu-
OHHOM CHCTEME SIBIISIIOTCSI BOITPOCHI HAJEXXKHOCTU 1 0e3-
OTIaCHOCTH: HampuMmep, TOTepsT KaHajla MPSMOIl CBI3U
¢dunmana ¢ opucomM He I0KHA MPUBOAUTH K TOMY, 4TO
pabora miepcoHana duauvana ¢ MHOOPMALIMOHHON Cu-
CTEeMOi1 CTaHeT HeBO3MOXHOi1. KpoMe Toro, 31ech MOTYyT
BO3HUKATh BOTIPOCHI, CBSI3aHHBIE C TIPOMU3BOIUTETHHO-
CTBIO: HEPEIKU CUTYaIlMU, KOTJa CTOMMOCTb IPOTpamMM-
HO-aNIapaTHOTO KOMIUIEKCAa HECKOJIbKUX CEepPBEpOB,
KaXJIblii U3 KOTOPBIX OOCITYKMBAeT IMOJb30BaTeNieil CBO-
ero y3y1a B ”HOOPMaIlMOHHOM cUcTeMe, HUKE CTOMMOCTH
OJIHOTO €IMHOTO CepBepa, KOTOPbIN MOT ObI OOCTYKMUBATh
BECh COCTaB TTOJIb30BATEJIEH CUCTEMBI.

Takum oOpa3om, coBpeMeHHas WH@OPMalMOHHAS
cucTeMa yrpaBiieHUsT (GU3NIeCKMMU aKTUBAMU JIOJDKHA
TIpEeANojaraTh BO3MOXHOCTb OpraHWU3alluM pacrpese-
JIECHHBIX BBIUMCIEHWI 03 TIPSIMOI CBSI3W B PEeXMMeE pe-
aJbHOTO BpeMeHU. W B 3TOM citydae Jito6ast Takasi CUCTe-
Ma JIOJIKHA TIpe/iIaraTh He TOJIbKO MOOMJTbHBIE PEIIeHUS,
HO W peIIeHUsI, pacCUYMTaHHBIE Ha paboTy ¢ pacmpese-
seHHoii BJI. Beibop KoHdUTrypauuu UCIOIb3yeMON WH-
(opMaIIMOHHOI CUCTEMBI TOJIKEH BBITIOHSITH 3aKa3unK,
WCXOMISl M3 CBOMX BO3MOXKHOCTEH M MOTpeOHOCTEeM, yIm-
THIBas BCE UMEIOIINECS Y HETO MPON3BOJICTBEHHBIE U OP-
TaHU3AIIMOHHO-TEeXHUYECKHE YCIIOBHMSI.

asryct 2017
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IMpu peanuzanu MHGOPMAIMOHHBIX CUCTEM Ha OC-
HOBe pacripenesieHHou B/l BcTaeT Bompoc o MpoToKoJe
B3aMMOJICCTBUST Y3JIOB CUCTEMbl M OOMeHa NaHHBIMU
mexny BJI y3noB. Takoe BzauMoaeiicTBue I10JKHO ObITh
OpPraHMW30BaHO Ha HECKOJbKUX OCHOBOIMOJATAIOIIUX
MpUHIMIIAX. Bo-TiepBbIX, MPOTOKOJ OOMeHa NaHHBIMU
HE JIOJDKEH 3aBUCETh OT THIIA KaHaja oOMeHa JTaHHBIMU
MEXIY y3/J1aMHy, TaK Kak 3apaHee He M3BECTHO, KaKoW
crnocod oOMeHa TaHHBIMU MEXIY HUMU OYyAeT TOCTYIIEH.
ODTO MOXET ObITh U KaHaJl MpsSIMOro oOMeHa JaHHBIMU
yepes I100albHYI0 WK JOKAIbHYIO CeTh, 0OMEH MakeTa-
MM Yepe3 MEKTPOHHYIO MOUTY Uiau (ailylaMu 1Mo OMTHOMY
U3 BO3MOXHBIX MpoTokosioB (Hampumep, FTP — File
Transfer Protocol, npotokon nepenauu aitnos). B npe-
JIeJIbHOM CcJlyyae KaHajl B3auMONENCTBUS MEXIy y3JIaMu
CETU MOXET TOJIHOCTBIO OTCYTCTBOBATh, TOT/IA JaHHbIE
MEXIy HUMUW IOJDKHBI TepenaBaThCcsl ITyTEM IPSMOTO
oOMeHa CMEHHBIMM HOCHUTEJISIMM JaHHBIX. Bo-BTOpPBIX,
00beM JaHHBIX, TepeaaBaeMbIX Ha KaXIbIi y3esl CeTu,
JIOJKEH PEeryJnupoBaThCsl MOTPEOHOCTSIMU 3TOTO y3Ja
U pelaeMbIMU Ha HeM 3aadyaMu. Tako Moaxoa mpu3BaH
WCKJTIOUMTH TTOJIHOE MyOJMpOBaHME BCEX JAHHBIX 11O BCEil
CeTH, YTOOBbI MCKJIIOUYMTHh 3aMycOpuBaHUe Y3JIOBbIX B/l
HEHYXHBIMU JAHHBIMM W TIEPErpy3Ky KaHaJoB CBSI3U
Mexay y3namu. HakoHell, MOCKOJbKY OOMEH JaHHBIMU
TpenojaraeT HeHyJIeBble BpeMEHHbIE 3aIePXKKN MEXKITy
nepruogaMu oOMeHa, TOJKHA ObITh MpeIycMOTpeHa Mpo-
Leaypa akTyaau3aluy TepelaBaeMblX U MPUHUMAaeMbIX
JIAHHBIX C YI€TOM BPEMEHM M MECTa MX MPOUCXOXIACHUS
Y MaplipyTa repeaadu 1o Beeid CeTH.

3aknioueHue
Taxkum o6pa3oM, UMEHHO pacHpeaeJeHHbIe BbIUYUC-
JIEHUS TTO3BOJISIIOT CTPOUTH MacIITabHble MH(MOPMAaLIU-

OHHBbIE€ CUCTEMBI yIIpaBiAeHUsT (PUBNIECKUMU aKTUBAMU.
Pa3zBuTue TeXHOJOTMil OpraHuU3aluK pacipeaeaeHHbIX
BBIYMCJIEHUIT MO3BOJISIET MCIIOJb30BaTh MOOUIbHbIE
naaT@opMbl U MAKCUMAJIbLHO BOBJIEKATb ONepaTUBHbIN
MepcoHall B MPOLIECCHl yNpaBJieHUsT (PU3UYECKUMU aK-
TUBaMU.

CoBpeMeHHble MHGMOPMALIMOHHBIE CUCTEMBbI YMpaB-
JIeHUs1 (pU3NYECKUMU aKTMBaMU MpenjaraloT Takxke op-
raHu3aluIo pacrnpeaeeHHbIX BbIYMCIEHUIT Ha 0a3e Mo-
OWJIBHBIX pelLleHU I 1JIs1 aBTOHOMHOM pa®OThI IepcoHaa.
ITonHoMacIITaOHBIE CUCTEMBI TaKOTO KJjacca ITOJKHBI
0o0ylajaTh TakKe BO3MOXKHOCTbIO OpraHu3allu pacrpe-
nejseHHoi bJ1 ¢ aBTOHOMHBIMU y3/71aMU B COCTaBE eAMHOMN
WH(GOPMALIMOHHOM CUCTEMBI.
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