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Multi-level distributed information system for automating business processes and
supporting decision-making in student cohort management

A multi-level distributed information system for the management of student cohort in the State University
of Nizhni Novgorod is described. The system’s principal features include:
integration of data from different units in a single database, offering prompt support for decision-making

to the University’s administration, access to the software system for users from various categories of University
units and different management levels. Main principles of system design are discussed. The general concept
and the structure of the system are described, along with the peculiarities of its technical implementation and
database architecture.

KntoueBbie cJioBa: nHGOPMAIMOHHAS CUCTEMA YIIPABJEHUS KOHTUHTEHTOM CTYZEHTOB; MHOTOYPOB-
HeBas crcteMa 0OpabOTKY JaHHBIX O CTYAEHTaX; CUCTEMa MOJAEP/KKA IPUHSATHS PElleHUi TIPU yIPaBJICHUN
KOHTHHTEHTOM CTY/I€HTOB; 6a3a JaHHBIX CTYJEHTOB By3a; aBTOMATU3UPOBAHHAs crcTeMa 00paboTKu nHbOpMa-

o O CTyJl€HTax.

Ha3Ha4yeHue cuctemsbl

3] [paBJieHre TaKUM CJIOKHBIM OOBEKTOM, Kak
YHHUBEPCUTET, TPeOyeT 3HAYNTEIbHBIX HH(POP-
MaITMOHHBIX PECYPCOB U TPYA03aTpatT. ITO OIpeie-
JISIETCSI CJIOKHOCTBIO CTPYKTYPbI By3a ¥ OOJIBIINM
KOJIMYECTBOM OM3HEC-IIPOIECCOB, 00ECIeUNBAIOIUX
ero jesatesbHOCTh. Co3/laHe aBTOMATU3UPOBAHHOMN
nHMOPMAIIMOHHON CHCTEMBI YIIPABIEHUS BY30M CTa-
HOBUTCSI HEOOXOAMMBIM YCJIOBUEM YCIIEITHOTO 1 3-
bexkTUBHOTO DYHKIIMOHNPOBAHUS YHUBEPCUTETA B
COBPEMEHHBIX YCIOBUSIX.

ba3oBoi1 OCHOBOWl TaKOW CHCTEMBI SIBJISIETCS
nH(GOPMAITMOHHAS CUCTEMA YITPaBIECHUS KOHTHHTEH-
TOM CTYIEHTOB ¥ aOUTYPHEHTOB.
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B nocsieiaue ro/pl B By3ax cO3MaHO OOJIbINOE
KOJIMYECTBO PA3JIMYHBIX TPOrPAMMHBIX CHCTEM, TO/I-
AePAKUBAIOMUX PAbOTY ¢ AAHHBIME O CTYIEHTaX U
aburypuenTax. [[pUHIMNHAIBLHBIM HEIOCTATKOM
GOJIBITMHCTBA TAKUX CHCTEM SIBJISIETCS TO, YTO OHU
MOJIEJIUPYIOT CYIIECTBYIONIYIO «PYYHYIO» TEXHOJIO-
TUIO BeileHust 1 00paboTKU Manubix (ranubie B IBM
IPEICTABJIEHDl B BHUJE TUIOBBIX (CTAHIAPTHBIX)
(hOpM BXOJIHBIX U BBIXOJHBIX TOKYMEHTOB, (HhOPMU-
PYIOTCSI OTBETHI Ha CTaHAAPTHBIE, B OCHOBHOM (hop-
MaJIbHO-0I0pOKpaTHIecKue, BOmpocs). B atom ciy-
uae nepconanbHass IBM ucnosb3yercst Kak cpeji-
CTBO MeXaHM3alUK PYYHOro Tpyia (Kak GOJIbIIOil
apudmomerp). Kak mpaBuiio, st cUCTEMBI Mpej-
Ha3HAYEHDI 17151 PAOOTHUKOB OT/EJNBHBIX MO/pas/ie-
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JIeHUI 1 HUKaK He nHTerpupyoTcsa. Ux dyrkimo-
HUPOBAaHME HAINPABJIEHO Ha PelieHrue HEKOTOPBIX
OTlepaTUBHBIX 3aj1a4 U HE 3aTPAruBaeT BayKHeENIe
cTparernyeckue 3aja4u.

B nacrosmieit paborte mpeacTaBisieTcsi MHOTO-
ypOBHEeBas pacripejiesieHHast MHPOPMAIIMOHHAS CU-
cTemMa aBTOMATU3aInu OM3HeC-TIPOIECCOB U TTOJIEP-
JKKW TIPUHATUS PENIeHNi PN yTIPaBJIe€HNN KOHTUH-
TeHTOM CTYy/IeHTOB HMKeropoickoro rocyiapcTBeH-
Horo yuuBepcutera um. H. U. JlobaueBckoro, oc-
HOBaHHAs Ha CJAEAYIOMWX TPUHINNAX [2]:

— crcTeMa MCTIOIb3yeTCs /i TO/IEPsKKU TTPO-
1ecca MPUHSITUS PEIIEHUI PYKOBOIUTEIEM, TaK KaK
OT 9TUX PEUICHUN B HauOOJIbIIEH CTEIIeHH 3aBUCUT
JKU3HENeATeIbHOCTh OPTaHu3alluu, B TOM YHUCJIe
KauecTBO 00pa3oBaHUsI, I09TOMY METOIbI 06paboT-
KU JIaHHBIX OPUEHTHUPYIOTCS He Ha (hopManibHO-0610-
pOKpaTUYecKoe co3/laHre TUIOBBIX (DOpPM, a Ha MO-
NeTMPOBAaHME IEUCTBUI PYKOBOAMTES, TPUHUMA-
IOIIEro pelieHnss Ha OCHOBE aHaIn3a WHGOpMaIuy;

— HCIIOJIb3YETCS] MHTErPpUpOBaHHas (hopma xpa-
HEHUs] JaHHBIX, TAK KaK CYyIIecTByoiue (GhopMbl
XpaHeHUs! JaHHBIX O CTYAEHTaX W aOUTypHeHTax B
Pa3INYHBIX MOAPa3AeTeHusIX By3a (yu4eOHO-METOI1-
yeckoe yrpasJienue, (hakyabTeT, IpUueMHas KOMUIC-
CHst, OT/IEJT KA/[POB, OYXTa/ITepHst) He MO3BOJISIFOT ITPO-
BOAUTD UX 3(PHEKTUBHDBIN COBMECTHDIN aHAJIN3;

— 0coboe BHUMaHUE Y/IENSIeTCs IJIaHUPOBAHUIO
opraHu3anuu padoT ¢ TPOrPaMMHOI CHCTEMOIT pa3-
JINYHBIX KATETOPUH TI0Jb30BaTeseil Pa3HbIX yPOB-
Hell ympaBieHus (CO3aHUIO0 TEXHOJOTHUN), B TOM
YuCJie Pa3rpaHUIeHUIO MPaB J0CTYIA K JJaHHBIM JIJIs1
obecriedyeHnst uX 1eJOCTHOCTH.

Ciiesiyer OTMETUTD, YTO CYIeCTBEHHBIMU (haK-
TOPaMHU, OIPEAESIONUMU aPXUTEKTYPY CUCTEMBI,
SABJISLITACH OOJIBIION 06beM TOKyMeHTOOOopoTa (006-
pabarbiBatorcst JaHHble 0 Oosiee yeM 20 ThIC. CTy-
nentoB Ha 20 daxynabrerax) U WHOOPMAITMOHHbIE
MOTOKYU MEKy Tojipasenenusimu. Kpome aToro Ha
BBIOOP aPXUTEKTYPbI CUCTEMBI OKa3bIBAJIH BJIUSTHUE
CJIOKUBIITUECS TTPUHITUTIBI IEATEIbHOCTH TTO/Ipa3/ie-
JIEHWH YHUBEPCUTETA M TEXHOJIOTHU 00pabOTKY JlaH-
oeIX. Tak Kak #Mcmosb3oBaHue MHGOPMAITMOHHON
CUCTEMBI BeJIeT K M3MEHEHUIO CJIOKUBIIENCS TeX-
HoJioruK 06pabOTKM TaHHBIX, Ha Tare paspaboTKu
1 BHEJIPEHUST CUCTEMbI, IOMUMO 3a/1a4 aBTOMaTH3a-
1M1, PENIAJIUCH TAKKe BOIPOCHI PEOPTAHU3AIUN BCe-
ro npouecca padoThL

Oo6Lwasa KoHuenuus
M CTPYKTYypa CUCTEMbI

Jlo pa3paboTKKU CUCTEMBI aBTOMATU3AIUS YII-
paBeHNsI KOHTUHTEHTOM CTYAE€HTOB B YHUBEPCH-
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TeTe, KaKk M B JIPYTUX BYy3aX, HOCWJIA JIOKAJLHBIN
xapakTep (aBTOMaTH3UpoOBajiach paboTa Ha KOHK-
peTHOM paboyeM MecTe). DTO BEJIO K MHOTOKpar-
HOMY JyOJUPOBAHII0 HHMOPMAIH, TIPOTHBOPEYH-
BOCTH JIAHHBIX, JOMOJHUTEIBHON paboTe 1O TOjI-
JlepsKKe IyOIMpOBaHMUsI, a TAKKe TPYAOEMKOMY TPO-
1eccy HalMcaHust Iporeayp oOMeHa JaHHBIMU MesK-
Iy 3TUMU paboYNMK MECTaMU U HE TO3BOJISLIO (-
(hexTUBHO WHTETpPUPOBATH BCE IOKA3aTeJW TPHU
MO/ITOTOBKE yTpaBjendyecknx pemmennil. [lepexom x
HOBOWl MHTEIPUPOBAHHON CHUCTEME JIOJIKEH ITPOU3-
BOJUTBCSA C YIeTOM MaKCUMaJbHOTO HMCIOJb30BA-
HIIsT patee pa3paboTaHHBIX TIPOTPAMMHBIX MO i€,
OBITH MOITAMHBIM U He Melarh paboyeMy Tporiec-
cy. Heo6xoanmo mocsie1oBaTeIbHO 3aMEHSITh yCTa-
pesiee IporpaMMHoOe obeciiederue, paspabarbiBast
HOBbIE MOJLYJIN B €[IMHON WH(MOPMAIMOHHO cpejie
yHuBepcutera. [Ipw aToM TPUXOAUTCS UMETD JIETI0
¢ mporpaMMamMi, paboTaIONMMU B Pa3HbIX Cpelax 1
C pasHpIMU (opMaTaMU JAHHBIX, W KaKIbIH pPa3
pemnaTh IMeJbIi KOMIIJIEKC METO0JIOTHYECKIX 3a/1a4,
cO3/1aBasi MaTeMaTHIeCKIe MOl OU3HEeC-TIPoIec-
COB TIO/Ipa3/ieJIeHUi.

Heo6xoanmo oT™MeTHTh, 4T0 pa3pabaTbiBaemast
nH(pOpMaIMOHHASA CHUCTEMa He CTaBUT CBOEH 1EJIbI0
MOJIHYIO aBTOMaTU3aINI0 BCEX OM3HEC-TTPOIIECCOB B
yHuBepcutere. B psijie opasesieHuit B CUJIy Ciie-
uUKN UX paboThI UCMOAB3YIOTCST U OYAYT MCIHOJb-
30BaThCSI TOTOBBIE PEIIEHUs] CTOPOHHWX TPOU3BO-
auresieil. Peub B epByio ouepesb naet o Gyxrasre-
pun. Vcnospdyemast Tam nH(pOpMAIIMOHHAs CHCTe-
Ma CO3/[aHa CIEIUAIbHO /IS 3TOTO MO/IPa3/ieeHs
U B Hell yJKe peaim3oBaHa BCsl HeoOXoanmast (PyHK-
MMOHATBHOCTH. OCHOBHON CMBICT CO3/ITaBAEMO CH-
CTEMBI — MHTETPans HOBOW NH(POPMAITMOHHON CH-
CTEMBI ¢ CYHIECTBYIONIUME cucTeMaMu. Ente oxHOM
[[EJIbI0 MHTErPAI BCEX CUCTEM YHUBEPCUTETA SIB-
JISIETCST TTOCTEIIEHHBIH TIEPEX0l OT 4acTh <«OyMaxk-
HOTO» JOKYMEHTOOH0pPOTa K 9IE€KTPOHHOMY JIOKY-
MEHTO0O0POTY U, Kak CJAEACTBUE — K YIHPOUIEHUIO
paboThI TTOIpa3/ieIeHNil i CHUKEHUIO TPYA03aTPaT.

B kauectBe perienust ObLIO TPEATIOKEHO WH-
TeTpPUpPOBATh BCE JAHHBIE O CTYAEHTaX B eIUHYIO
JI7TST BCETO YHUBEPCUTETa MHOTOYPOBHEBYIO pacipe-
nenernyio 6asy gauubix [3]. YposHu 6Gasbl JaHHBIX
COOTBETCTBYIOT YPOBHSM IIPUHATHS PETTCHUH TPYII-
MaM1 TI0JIb30BaTEJIEH CHCTEMBI, PAacIipeieIeHHOCTh
6a3bl JaHHBIX COOTBETCTBYET MecTaM 00paboOTKH
JAHHBIX (TT0/ipas/iesieHUusAM yHUBepcuTeTa). Kaskapit
U3 ypOBHEH MpeICcTaBieH Pa3iudHbIM HaOOPOM
00beKTOB 0a3bl JAaHHBIX, ITPETOCTABJISIONINX TaHHbIE
B COOTBETCTBYIOIICH (hopMe M YyPOBHE arperaruu.
Bricokue ypoBHU CTPOSTCS HAa OCHOBE M C UCITOJIh-
30BaHUeM OOBEKTOB HM3IINX ypoBHeii (puc. 1).
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Puc. 1. PasHble ypoBHM 6a3bl AaHHbIX U rpynn nonb3oBaTtenemn

WHpopmanmonnas cucrema yrupasienus koH- CYDBJ[ Oracle. Knnentckast yacth — 910 MCIOHS-
TUHTEHTOM CTYAEHTOB IPEACTABISAET COOOM KIMEHT-  €MbIil MOJIYJib, PeaJu3yIONIfil M0Jb30BATENbCKII
cepBepHyI0 cucTeMy Ha Gase pacrpeieneHHON pe-  unTepdeiic. ATy mapy — 06a3y MaHHBIX U KJINEHT-
nsanuonnoit CYB/I. CepBepHas 4acTh CUCTEMBI CO-  CKUU MOAYyJb OyzeM Ha3biBaTh moicucteMoil. Ta-
CTOMUT M3 HECKOJIbKMX 6a3 MaHHbIX Ha matdopme  KUM 00pa3oM, CTPYKTYPHO WH(MOPMAIMOHHAS CHC-
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TeMa MpecTaBisieT co00i HabOP TMOACUCTEM, KakK-
Jlast U3 KOTOPBIX JOCTAaTOYHO U30JIMPOBAHA JAPYT OT
Apyra W pemraer 3agadu B cBoeit oOmactr. Habop
MOJICUCTEM OIIPEIEJIEH, TPEsKIe BCEro, OpraHu3alm-
OHHOW CTPYKTYPOH YHUBEPCUTETA U TEM, KaK pa3-
nesieHbl cepa OTBETCTBEHHOCTH U (DYHKITMOHATb-
Hble 00SI3AHHOCTH MEsK/LY TOpas/iejeHussMu. B uH-
(hbopMaImoOHHON CHCTEME BbIIETIEHDBI PSI/T TOJCUCTEM
(npuemnas xomuccus, omoen Kaopog cmyoenmos,
yuebno-memoduueckuil omoen, oexanam, uenmp Ka-
uecmea 06pazoeans), COOTBETCTBYIONINX OCHOBHBIM
MoZIpas3e/IeHusIM YHIUBEPCUTETA, PaOOTAIONIM C WH-
dbopmarmeil o crymaeHTax U aburypueHTax. Boije-
JICHWE 9TUX MOJCHCTEM B GOJBIINEH CTEIEHH Orpe-
JeJISIeTCsT IpaBaMy paboOThI ¢ COOTBETCTBYIOMIEN MH-
(bopmariueii, He ospazymeBaeT (HU3NIECKOTO Pa3-
nesieHnst nHGOPMAIIUU U HE MPETSITCTBYET BO3MOK-
HOCTH HCIIOJIb30BaHUST 3TOI MHMDOPMAIIH JIOOBIMI
O/Ipas/ie/IeHUsIMI YHUBEPCUTETA, paboTa KOTOPHIX
CBsI3aHA ¢ HEOOXOIMMOCTBIO aHAJIN3a COOTBETCTBY-
1oret nHpopManum.

O6rmast cTpyKTypa pacipeesleHHON CHCTEMBI,
MOJICHCTEMbI M TOTOKHU JAaHHBIX MEKIY HUMU TOKa-
3aHBI HA pUC. 2.

Bce a1 mmogcucTeMbl UMEIOT 00IIHE TOYKH CO-
MIPUKOCHOBEHHUST — COBMECTHO MCIIOJIb3yeMble JaH-
HbIE, KPOME TOTO, KasKjasi MOJACUCTEMA UMEET CBOI
Ha0OP MaHHBIX, TPEJK/IE BCETO KACAIOIIMXCS CTY/IEH-
ta. JlIs1 peasimszanuu JOCTyIa K OJHUM M TEM JKe
JIAaHHBIM PA3HBIMU TTOICUCTEMAMU ObLJI TIPUHST CJie-
AYIONUI TPUHIIUIL [IJIT BCeX HaDOPOB COBMECTHO
HCIIOJIb3YEMbIX JAHHBIX BBIAEISETCS IOACUCTEMA
«gnadeney, OanHblX >, TIPU HTOM OHA UMEET IKCKITIO-
3MBHOE TIPaBO HA M3MEHEHHUE JaHHbIX, a APYTrHe Moj-
CHCTEMBI UCIIOJIb3YIOT 9TH JaHHBIE TOJBKO B PEKHU-
Me YTEeHWUSI.

[TpuemHast KOMUCCHSI BBOJWT BCIO JIMYHYTO UH-
(dbopMarmio 1 pe3yabTaThl BCTYUTEIbHBIX UCIIBITA-
HUI, TPUHUMAET PEIIeHNs] O 3a4UCTIEHUN CTY/IeH-
TOB (IOICUCTEMA «NPUCMHASL KOMUCCUS>). 3aTEM BCe
JTaHHBIE O 3AYNCJIEHHBIX A0UTYPUEHTAX 3aTrPysKal0T-
Cs1 B TIOJICUCTEMY <YyueOHO-Memoduueckoe ynpasie-
Hues». DTOT MOYJIb SABJSIETCS BJAAEIbIIEM TIePBUY-
HOU MHMOPMAIUK, TaK KaK y4eOHO-MeTOIMYECKOe
yIpaBJieHre OTBEYaeT 3a ABUKEHUE YiKe 324K CIIeH-
HBIX CTYJEHTOB: TIEPEBOJIBI ¢ Kypca Ha Kypc, ¢ da-
KyJibTeTa Ha (haKyJbTeT, OTYNCTIEHUE U BOCCTAHOB-
JIEHUE CTY/IEHTOB, MI3MEHEHHUE CIIEIMaTbHOCTEH, Tpe-
JoCTaBJIeHNEe OTIYCKOB, cMeHy damunnii u ap. [e-
KaHaThl BEAYT Yy4YeT YCIeBAaeMOCTH CTYIEHTOB,
KOHTPOJIUPYIOT BBINOJIHEHNE Yy4eOHOrO TlaHa u
Hocen@aeMocThb 3ausaTit. OTaesn KajpoB CTyIeHTOB
KOHTPOJIUPYET BCE M3MEHEHWsI, Kacalolnuecs Jmd-
HbBIX JIaHHBIX aOUTYPUEHTOB, TAKMX KaK ajJpec Mec-

Ul

Ta JKUTEJbCTBA, HOMEDP MEAMIIMHCKOIO IOJHCA.
[lenTp KauecTBa aHaJIU3UPyeET BCIO MH(POPMAIIUAIO O
cTynenTax, (GopMUPYET Pa3JUYHbIE OTYETHl U CTa-
THUCTUKY, OCYIIECTBJISIET MOHUTOPUHT YCII€BAEMOC-
TH B IeJSIX KOHTPOJIsI KadecTBa 0Opa3oBaHus.

Bce Touku B3auMoielicTBIS MOICUCTEM Peau-
30BaHbI Yepe3 Mpe/ICTaBIeHNs, KOTOPbIe (DUKCHUPY-
eT uHTepdelic B3anMoecTBUI Mekay HuMu. Ta-
KM 00pa3oM, Mpyu U3MEHEHUHU OJHOW U3 TOJCHC-
TeM uHTEepdeiic B3auMOoaeiicTBUST B GOJNBITHHCTBE
ciiydaeB ocTaercst 6e3 M3MEeHeHWi, YTO CYIIeCTBEH-
HO YTIPOTIAET MPOIECC MOJIEPHU3AINN 1 MTOBBIITAET
HAJIe)KHOCTD CHCTEMBI.

OcobeHHOCTU
TEXHUYECKOW peanunsaunm cCucTembl

OO6mias apXuTeKTypa CHCTeMbI, OTpaKaiolast
0COOEHHOCTH peanusallyii, MpeicTaBieHa Ha puc. 3.

Oxnoii w3 HamboJsiee MOAXOMSIIUX MIATHOPM
JUIST Peajin3aiiuil paciipe/ie/IeHHON KJIUEeHT-CepBep-
Holt un@opmannonnoii cucremsl apiasgercsa CYB/]
Oracle. /lTannast CYB/] uMeeT psiJi KJIIOYEBBIX TIpe-
UMYIIeCTB (BBICOKAsi MacHITabupyeMoCTh, HaleK-
HOCTD), TTO3BOJISTIONINX C YCTIEXOM UCIIOJB30BATD €€
KaK CepBepHYI0 YacTh IMEeHTPAIN30BAHHON UHHOP-
MallMOHHON cucTeMbl yHUBepcuTeTa. Ha 1anubiii Mo-
MeHT B UH(MOPMAITMOHHON CUCTEME 3a/I€iCTBOBAHO
nsa cepsepa CYB/I Oracle. Ha kaxaom us cepse-
POB COIEPIKUTCS OJHA WU HECKOJIbKO 6a3 TaHHBIX.
OO06MeH TaHHBIMU MEXKy CepBepaMu peajn30BaH C
nomombio Texuosorun Oracle DataBase Link, ko-
TOpasi MO3BOJIsIET OOpalaThCst K yAaJleHHbIM Tab-
JIMIAM TPAaKTUYeCKH TakK ’Ke, Kak K TabJuiiaM Ha
TEKYIIEM CepBepe.

Jlnst ontuMusanuu oObeMa MOTOKA JaHHBIX
MEXK/Iy cepBepaMu UCIToJb3oBaHa TexHoJiorust Oracle
Advanced Replication. 9Ta TeXHOJIOIHS TIO3BOJILET
CO3/aBaTh PEIIMKN YAaJeHHbIX TabJUIl WM 3arl-
POCOB Ha cepBepe W aBTOMaTUYECKH CUHXPOHU3U-
poBaTh UX TPU UBMEHEHUHN yaaJdeHHbIX Tabsmir. Vc-
[10JTb30BaHME ITON TEXHOJOTUU CYIECTBEHHO Pa3-
rpy;KaeT MOTOK JaHHBIX MEXK/Y cepBepaMu M CO-
Kpalaer 3arpysky cepsepos. Kpome oOmeHa jaH-
HBIMU MEKIY cepBepaMu, HH(MOPMAIHOHHAST CUCTe-
Ma 0OMEHMBAeTCsT IAaHHBIMU U C JPYTUMHU HHDOP-
MAI[MOHHBIMU CUCTEMaMU YHUBepcHuTeTa. Tak, Ha-
npuMep, gaHHbie 00 abUTypUeHTaX, MOCENAONIIX
HOATOTOBUTEIbHBIE KypChl, GepyTcs 13 nHpopMa-
[IMOHHON CUCTEMBI TIOJTOTOBUTETHHOTO (haKyJIbTe-
ta. Ilpu peanusanuu oOMeHa JaHHBIMM OblLla KC-
nostb3zoBana Texnostornsa Oracle External Tables, ko-
TOpasi MO3BOJisIeT 0Opamarbess K JaHHBIM B ILIOC-
KMX TEKCTOBBIX (paiiax, Kak K TabJUIaM, 4TO Cy-
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Puc. 2. OBwas cTpykTypa MHOTOYpOBHEBOW pacnpeneneHHon MHpopMaLMOHHON CUCTEMBI
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Ipvrve nHdoPMaLMOHHbIE CUCTEMbI VHUBEDCUTETA
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Puc. 3. Obwas apxmuTekTypa MHOroypoOBHEBOW pacnpeaeneHHon MHPopMaLoHHOM CUCTEMbI
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UHdopMaLMOHHbIe TEXHONOIMK ynpaBrieHUs

MECTBEHHO YIIPOMIAeT M YCKOPSIET IIpoiiecc paspa-
60TKM 0OMeHa JaHHbIMU. [IJIs1 BBITPY3KHU JAaHHBIX B
npyrue nHGOPMAITMOHHBIE CUCTEMbBI UCIIOIB3YIOTCS
Takue TexHosornu gocryna, kak ODBC u JDBC.

Bce niporteypor 3arpy3ku / BBITPY3KH JIAHHBIX,
a Takke OOJBINAST YacTh OM3HEC-JIOTHKU Peasi30-
BaHbI Ha CTOPOHE cepBepa Oas3bl JaHHbIX B BU/C XPa-
HUMBIX TIpoIenyp n dhyHKnuil Ha s3bike PL/SQL.
ITO CYNIECTBEHHO YIPOIIAeT pa3paboTKy U MOJep-
HU3AIUAI0 CUCTEMBI, IeJTAeT TIPOTPAMMHBIHN KOJT ITPO-
3pavHbIM J1Ist paspaboTurkoB. Boaee Toro, Tak Kak
XpaHUMBbIe IIPOIIEeYPhI B mpoiecce paboThl 06pada-
TBIBAIOT (OJIbIINE OOBEMBI JAHHBIX Ha CTOPOHE CEpP-
Bepa, He OTIPABJIAI UX KJIUEHTY, KapANHAJIBHO yBe-
JINYMBAETCS TIPOU3BOIUTENbHOCTD CUCTEMBI, CHYKA-
eTCsl Harpy3Ka Ha JIOKAJIbHYIO CETh, a TAKKE IOsIB-
JITETCST BO3MOKHOCTH PaboTaTh € CHCTEMON depe3
ceth MHTepHeT.

[Tonb3oBaTenbekuii mHTEPDETC peasn30BaH Ha
6a3e TEXHOJOTHH «TOJICTOTO KJanueHTax. VcmnoHsie-
MbI€ MOJYJIN HaMUCcaHbl HA 3bIKe C++ ¢ TOMOIIIHIO
UHTETPUPOBAHHOTO cpeficTBa pa3paboTku Borland
Developer Studio 2006 u ¢ nmpuMeHeHEM KOMTIIO-
HEHT MpsIMOro poctymna Kk B/I.

BosbmmHCTBO OTYETOB peamn3oBaHO C TTOMO-
b0 BeO-TEXHOMOTHI. VICIO/Mb3yeTCst CriennaibHO
BBIJICJIEHHBIN BeO-cepBep, KOTOPBIH 0 3ampocam
KJIMEHTOB (POPMUPYET OTUETHI HA OCHOBE TEKYIINX
nannbix u3 B/l. B kauecTBe BeO-cepBepa MCIIOIb3Y-
ercst Apache. /Iyt iuHaMuyeckn reHepupyeMbix Be6-
ctpanull npuMensetcs 4361k PHP ¢ oot u3 BeTpo-
ennbix oubanorek nocryna k CYB/] Oracle. Takoit
MO/IX0JI K OpraHu3aliuy OTYeTHON uHMOopMaIuu Xo-
poro cebst 3apeKOMEeH/I0BaJl, TaK KaK, BO-TIEPBbIX,
ordetsl B Buge HTML-cTpanuil ouenb ya1o0HbI [t
MTOJIb30BaTENEH U MO3BOJISIOT UM JIETKO MTEPEHOCUTH
JIAHHbIE B /IPYTHE TIPOTPAMMBI, 2 BO-BTOPbIX, 3Ta TE€X-
HOJIOTHsSI TTOKasajia cebst Kak MOIIHOE, YI0OHOe U
YHUBEPCATBHOE CPEICTBO JJIST Pa3pabOTKU OTYETOB.

B cBs3u ¢ Tem, uTo nH(pOpPMAIMOHHAS CUCTEMA
oXBaTbIBaeT GOJIBINIOE KOJIMYECTBO MOAPa3IeTeHnit
U, COOTBETCTBEHHO, UMeET OOJbIN0oE KOJUYECTBO
MOJIb30BaTeel, CTAHOBUTCS aKTyaJbHBIM BOIIPOC
0 MIPOU3BOIUTETHHOCTH CUCTEMBI 1 BO3MOKHOCTIX
ee mampHeliero pazsutnsd. Cieanyionme QyHKITITN
CYDB/I Oracle 103BOJISIOT CYIIECTBEHHO YBEJIUYUTD
[IPOUBBOAUTEBHOCTD U MacIITabUPyeMocTh HHMOP-
MAaITMOHHON CUCTEMBI:

 texnonoruss Real Application Cluster. dra
TEXHOJIOTUS Peau3yeT OJHOBPEMEHHBIN IOCTYI He-
ckosbkux cepsepoB CYB/] Oracle k enquHomy juc-
KOBOMY MAacCHUBY, ITO3BOJISIET HapaluBaTh TPOU3-
BOJIMTEILHOCTD B Pa3bl, 100aBJIsAst CePBEPa;

* BO3MOJKHOCTb JIeJIeHUsT TaOJIUI] HA KJIaCTEPHI.
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[TosBosisieT pazmerniarh JaHHbIE HA JUCKOBLIX Mac-
cuBax TakuM 00pa3oM, YTOObI JaHHbIE, YIOBJIETBO-
psIoLIUe ONpe/IeJICHHBIM YCJIOBUSIM, PACTIOJIATAINChH
(dbusudeckn OJM3KO APYT K APYTY, 4TO CYIIECTBEH-
HO COKpalllaeT MX MOUCK W U3BJIEYEHUE 110 HTUM
YCJIOBUSIM.

He menee BaxHBIM SBJISIETCS BOTIPOC O HA/IEXK-
HOCTU CHUCTeMBI. Tak Kak cucTeMa WMeeT IeJo C
nHbOpMaImels, Kacaiollelics pe3yJabTaTOB dK3aMe-
HOB, IPUKA30B O 3aYNCIECHUN, aKaJeMITIeCKUX CIIpa-
BOK W JPYTUX YIPABIIONNX TOKYMEHTOB, COBEP-
IIEHHO HEJOIMYCTUMO CIydaifHOe WU HaMepeHHOoe
HCcKakeHue MaHHbIX. [ obecrieueHnst HaeKHOC-
TU CHUCTEMbI IPUMEHEHBI CJeAYIONNe TeXHOJOTUU:

* aBTOpHU3AIUS TI0JIb30BATEJS TIPU 3AITyCKe CH-
CTEMBI C TIOMONIBIO MEPCOHAIBHOTO JIJISI KaXKIOTO
MIOJTh30BATEJIS TIAPOJIS;

* NIPOTOKOJIMPOBAHNE U3MEHEHUS JaHHBIX C yKa-
3aHMeM aBTOpa U3MeHEeHUH;

* pasrpaHuyeHuve TMpaB MOCTyTa Ha BHITOJIHE-
HUe ollepaliil B CUCTEME;

* JeTaJbHOE pa3rpaHWdeHre MOCTyTa K JaH-
HBIM Ha YPOBHE CTPOK. Tax, HampuMep, COTPYIHU-
KM JIEKAaHATOB MOTYT BHAETh B TaOJIMIaX TOJBKO
CTYJIEHTOB CBOETO (haKyJIbTeTa, OCTAJNbHbIE JaHHbIE
OT HUX CKpbIBatOTCsL. [l peajusaliuu 3Toro Gbiia
ucnoJb3oBana rexHosorust Virtual Private Database
(VPD — BupryanbHasg anyHas 6asa JaHHBIX), KO-
Topast mosBossier Ha ypoBHe CYBJI ortobpaxarh
pasHble laHHbIe B TaOJIHIAX B 3aBUCUMOCTH OT YPOB-
Hs OCTyTa TOJb30BaTe s, COTJIACHO PeaJn30BaH-
HBIM OU3HEC-TIPaBUIaM CHCTEMBI;

* MepUoaNIeCcKOe KOMMPOBAHWE BCEX MAHHBIX
Ha JIPYTOil Pe3ePBHBIN KOMITBIOTED;

* CIIOTh30BaHNUE TEXHOJIOTUU BBITIOJTHEHUST PET-
pocriektuBHbIx onepanuii Oracle Flashback, koro-
pasi T03BOJISIET BOCCTAHOBHUTD JIFOOYIO YacTh JIaH-
HBIX TIPU UX IOTEPe WJU HUCKAKECHUU BCJEIACTBUE
ONIMOKM MOJIb30BATEJIS.

BbiBOoAbI

B pesynprate BHempenums mHGOPMATMOHHON
CHCTEMBI TIPOM3OIILIO YIIPOIIEHNE TIpoiiecca oOMe-
Ha nHbOpManel MeXIY MOAPa3aeIeHUIMU, CyIIe-
CTBEHHO TIOBBICUJIACH JIOCTOBEPHOCTH UH(MOPMAIIUN
O CTY/IEHTaX YHUBEPCUTETA W OTIEPATUBHOCTH MPU-
HSTUSI PENeHril TPYU 3a4nCIeHnn aOUTyPUEHTOB,
HAYUCJIEHUN CTUTIEHAWH, TTOSIBUIACh BO3MOKHOCTD
OTIEPATUBHOTO TIPUHATHS PENIEHWH 110 Pe3yIbTaTaM
KOHTPOJIBHBIX MTPOBEPOK MOCENAEMOCTU U dK3aMe-
HAIIMOHHBIX CECCUH, a TaKJKe aHa/M3a KayecTBa 00-
pasoBaTeJIbHOTO Ipollecca B 1ejoM. BaxkHeilmum
pes3yIbTaToM pabOoThl CUCTEMBI CTAJIO €€ UCIIOJIb30-
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BaHIe B ONMEPATHBHOM PEKUMe PEKTOPOM YHUBEP-
cuTera, HPOPEKTOPAMHU, JeKAHAMU LIS OJIEPHKKY
MPUHATHS CTPATETMIECKUX PEIeHuil Mpu yIpasJie-
HUM YHUBEPCUTETOM, YTO 3HAUUTEIHHO TTOBBICUIIO
OIEPATUBHOCTDh ¥ KAYECTBO NMPUHUMAEMBIX pellre-
Huii. KpoMme 9T0ro nosiB/istioTcsi HOBbIe BO3MOKHOC-
TH 110 aHaIu3y WHOOPMAIMH, CHIKAIOTCS TPY/0-
3aTPAThI MEPCOHAIA, MTOBBIIIAETCST KAYECTBO BBITIOJ-
HsieMOil corpyaHukamu paborsl. Bosee Toro, 6e3
JIOTIOJTHUTEIBHBIX TPY/I03aTPAT CUCTEMA MOKET OKa-
3bIBaTh MHOOPMAIMOHHBIE YCJAYTH CTYIAEHTAM WU
abuTypueHTaM: HallprMep, abUTYPUEHT WJIH CTYAEHT
MOJKET y3HATh PACIUCaHie 9K3aMEHOB WJIH CBOIO
OIlEHKY 3a dK3ameH 4epe3 MuTepHer. Takum obpa-
30M, UCIOJIb30BAHUE MPEJIaraeMoil CHCTEMbI 10-
3BOJIUJIO CYIIECTBEHHO MOBBICUTH 3(D(HEKTUBHOCTD
YIIPABJIEHNs] KOHTUHTEHTOM aOUTYPUEHTOB U CTY-
nertoB B HUKeropoacKoM rocyapcTBEHHOM YHMU-
BEPCHUTETE.
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