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BBenenne

Lenblo M3y4yeHHs AUCLUIUIMHBI SBJISIETCS OBJIA/IEHUE COBPEMEHHBIMU METOJAMU U CPE/ICTBAMU
TEXHOJIOTUH MCCIIEIOBAaHUSI M TIPOEKTUPOBaHMSI, pa3pabOTKU M UCHOJIb30BaHUS MPOOJIEMHO — OpH-
EHTHUPOBAaHHBIX OTKa30yCTOMYMBBIX pacnpeieseHHbIX nHpopMaMoHHbIx cucteM (PUC). s noctu-
JKEHUsl MIOCTABJIEHHO! LIe/IU MPeycCMaTpUBAeTCsl pellieHre CAeAYIOIMX OCHOBHBIX 33/1a4: N3yUYeHHUe
pacripezie/ieHHOi 00paOOTKM MH(OPMALMKM B aBTOMATH3UPOBAHHBIX MH(POPMAIIIOHHBIX CHCTEMaX,
apxutektypsl PUC, TexHonornueckoir 6a3sl PUC, pacripeneneHHbIX WHPOPMALMOHHBIX PECYpPCOB
U CeTel, paciipe/ie/IeHHbIX 0a3 JaHHBIX, IPUHIMIIOB U TEXHOJIOTHI yITpaBJIeH!s1 0OMEHOM MH(pOpMa-
uueit B PUC, MeTooB M cpeCTB A0CTYNA K yAaJleHHbIM MH(OPMALIMOHHBIM PECypcaMm.
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1 O603HaueHne NpeagMeTHON 00J1aCTH
«pacnpeejieHHbIe HH(POPMANIMOHHBIE CHCTEMbI»
H MPOOJIEMHBIX BOIIPOCOB N3Y4YeHHS JUCIUILIHHDI

[NoHsTHE «TIepCOHANIBLHBIN KOMITBIOTEDP», BO3HUKIIIEE B yxke aaiekoMm 1945 rony u obo3Hauvao-
11iee MHAMBHUIYaIbHYIO0 pabOTy MOJIL30BATENS B OTACIBHO B3ITOM KOMHATE, H30JIMPOBAHHO OT JPYTHX
TIOJIL30BaTEIeH, MpeTepreso OOJbIIMe W3MEHEHUS U B PealbHON OOBIIEHHO! JKU3HU U B BUPTYallb-
HOM XapakTepe OOIeHHs MOJIb30BaTelisl ¢ MH(POPMALMOHHBIMU 00beKTaMu. HaunHasi ¢ cepeauHsbl
BOCBMHUJIECSITHIX TOJIOB, OOJIBIIKE U IOPOTHe MaH(PENMbI YCTYNAIOT MECTO KOMITAKTHBIM KOMITBIO-
Tepam ¢ 0oJjiee MOIIHBIMU MUKporpoleccopamu. Cleayionuii BATOK TeXHOJIOTMYeCKOTO pPa3BUTHS
o0o3HauaeTca nosBieHneM JokaiabHbIX cerell (Local-Area Networks, LAN), nmo3poisonmx 00b-
€IMHUTh COTHU KOMITBIOTEPOB, HAXOSIIUXCS B 3AaHUM, TAKUM 00pa30OM, YTO MAIlIMHBI B COCTOSIHUU
0OMEHMBAThCsI HEOOJIBIIIMMU TIOPIUSAME HH(POPMAIIUU 32 HECKOJIBKO MUKPOCEKYyH/I. Bosbinve Mac-
CHBBI IAHHBIX MEPEJAIOTCsI C MAIIMHBI HA MaIIUHY cO cKkopocThio oT 10 Mowut/c no 10 I'6ut/c. 3atem
nosiBistiores rnodanpHele cetr (Wide-Area Networks, WAN), nossosisioniyge MAJUTMOHAM MAaIlIiH
BO BCEM MUpe 0OMEHHMBAThCs MUH(MOPMALIMEN CO CKOPOCTSAMMU, BapbUPYIOIIUMUCS OT 64 KOUT/C (KUj10-
OUT B CEKYH[Iy) JI0 TUTA0UT B CEKYH]LY.

B pesynbrate pa3BUTHSI 3TUX TEXHOJOTHMI CErofiHs HE MPOCTO BO3MOXKHO, HO U JOCTATOYHO
JIETKO MOXKHO cOOpaTh KOMIIBIOTEPHYIO CHCTEMY, COCTOSIIIYIO0 U3 MHOKECTBAa KOMITBIOTEPOB, COEJTHU-
HEHHBIX BHICOKOCKOPOCTHOM ceThl0. Ee MOKHO Ha3BaTh MpocCTeuIiell pacnpeeneHHON nHdopmanu-
oHHoi cuctemont (PUC), B oinume OT MpeaiecTBOBABIINX €l HEHTPAIU30BAHHBIX, WK OIHOIIPO-
LIECCOPHBIX CUCTEM, COCTOSIBIIMX U3 OTHOIO KOMITbIOTEpa, ero rnepudeprn 1, BO3MOKHO, HECKOJTBKUX
yaJeHHbIX TEPMUHAJIOB.

TeXHOJIOrMYeCcKiA CKAYOK PEBOJTIOIMOHHOTO PA3BUTHSI BRIYKCITUTEILHONM TEXHUKU IOTPeOOBaT
KOHIIENTYaJIbHBIX U3MEHEHUH B UCIOJIb30BAaHUU CPEJICTB 00padOTKM MH(MOPMAIIHH.

[NosiBusICSI HOBBIN TEPMUH — «paciipeie/ieHHass HH(pOpPMalIMOHHAs cucTeMa». Bo3HUKaeT Hay4-
Has 3ajada — TepmMuHy PUC HyXHO JaTh JIAKOHMYHOE M HAy4YHO OOOCHOBAHHOE ONpeJie/iCHUE.
Ha ceropHsinHMii 1eHb N0 YTBEPKAEHUIO M3BECTHOIO CHELMAIMCTa B 00MacTU MH(POPMATUKU .
TanenOayma, He CyIIeCTByeT OOIISIPUHATOrO U B TO K€ BPEMsl CTPOroro omnpesesieHus pacrpese-
JIEHHOM cUCTeMBbI. B coBpeMeHHOM uTepaType MOKHO BBIIETHUTH CJAEIYIOIIe HayYHble TOJTKOBAHUS
HAIIIero TEPMHUHA Kak pacripesieieHHast aBToMaTu3upoBanHas cucrema (PAC):

—PAC - 310 aBTOMaTH3MpPOBaHHAS CUCTEMA YIIpaBJIeHH 1, KOTopasi mpruodpesa cneunduky Tep-
PUTOPHATIBHO paccpeOoTOUEHHON aBTOMAaTU3UPOBAHHON CUCTEMBI;

— PAC - 31O COBOKYMHOCTh HE3aBUCHUMBIX OOBEKTOB, KOTOPbIC B3aUMOJIEHCTBYIOT C IIENIbIO
peleHus poOJIeMbl, KOTOpast He MOXKET ObITh pellieHa OTHIM 00bEKTOM MHIVBUAYaTbHO. [1pr TakoM
TIOJIXOJIE PacIpeie/IeHHOM SIBIISIETCS T00ast BBIYUCIUTENIBbHAS CHCTEMA, Tie 00padOTKa IaHHBIX pa3-
JeJieHa MeK]Ty IByMsl 1 Oojiee KOMITbIOTepaMu;

— PAC — 3T0 COBOKYITHOCTb HE3aBUCUMBIX KOMITBIOTEPOB, MPEACTABIISIONIAACS MOJIb30BATENSIM
€IMHON OOBEIMHEHHON CUCTEMOIA.

Takoil moaxoz K onpeesieHrIo pacipeieIeHHOM CUCTEMbI UMeeT CBOM HegocTaTku. Hanpumep,
BCE HCIOJIb3yeMOe B TaKOU pacripe/ie/IeHHOH cucTeMe porpaMMHOe oOecTieueHre Moo Obl pado-
TaTh U HAa OIHOM €JUHCTBEHHOM KOMITBIOTEPE, OMHAKO C TOYKHU 3PEHUs IPUBEAEHHOTO BBIIIIE OIpe-
JeJIeHHsI TaKask CUCTeMa YiKe TlepecTaHeT ObITh pacIipe/IeIeHHOM;

— pacnpefieJIeHHOH sIBJISIeTCs TaKasi BBIUMCIUTENIbHAS CUCTEMa, B KOTOPON HEUCTIPABHOCTh KOM-
MBIOTEpPA, O CYIIECTBOBAHMH KOTOPOT'O MOJIL30BATENN paHee Aake He MOoA03peBau, IPUBOIUT K OCTa-
HOBKE BCel MX paOOThl. 3HAYMTEIIbHAS YaCTh PACIIPEIeICHHBIX BHIYMCIUTEIBHBIX CUCTEM, K COXKaJle-
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HUIO, YAOBJIETBOPSIIOT TAKOMY ONPEIEIEHHIO, OHAKO (POPMaIbHO OHO OTHOCUTCS TOJIBKO K CUCTEMaM
C YHUKQJIbHOUN TOYKOM YSI3BUMOCTH.

[Tepeoiit mpototun PUC, umeroiiuii CTpyKTypy «KJINEHT — cepBep», CIeIyeT paccMaTpyBaTh
(pucyHOK 1.1) Kak HEKOE TUITMYHOE MPUJIOKEHHUE, KOTOPOE B COOTBETCTBUM C COBPEMEHHBIMM IpPEJI-
CTaBJICHUSIMU MOKET ObITh pa3/Ie/ieHO Ha CIeTyIoNIHe JIOTUIeCKHe YPOBHU:

— nosik30Baresibekuil uatepgeric (UI1);

— noruka npuioxenus (JIIT);

— noctyn K gaHHbM (J1]1), paboTtatonmii ¢ 6a3oit qanHbIX (B]1).

| ITones oparene

. e

KEnuentcran
COCTARTAON] AT

Hurepd efic nonesopartena

Jloruxa MIPHIOXKEHHA
- CHCTEMEI

Jloruxa IPHIOKEHHA

CepeepHad
COCTARJIAKSL] a4

HocTyn ¥ faHHEIM

n
4L

| Easa paHHEX ]

CHCTEMEL

= o

| ITonrzopateme |

||
45

| Hurepd eiic nonssoraTen

| Enuentcrad gac e

=

IPHIOXKEHHA

.

| Joruxa NPHIOKECHHA

| Cepeep
OpHIOKEHHA

Cepee
| HocTyn K gagHEM | BEeR

[ =
10 |

| Basa paHHEXX ‘

bazEl JAHEELIX

Pucynok 1.1 — ApxutekTypa «KJIMEHT — cepBep»

[Nonp30BaTesb CHCTEMBI B3aUMOJIEHCTBYET ¢ Hel uepe3 nHTepgeiic mobp3oBareis, 6a3a JaHHbIX
XPaHUT JIJaHHBIE, OTMCHIBAIOIINE TIPEIMETHYIO 00IACTh MPUJIOKEHUS, & YPOBEHD JIOTUKHU TIPUIIOKEHU ST
peanm3yeT BCe aITOPUTMBI, OTHOCSIIIIMECS K MTPEMETHON OOIACTH.

[MockompKy Ha TpPaKTHKE pPa3HBIX IOJIb30BaTeNiedl CUCTEMbl OOBIYHO HWHTEpPECYeT JOCTYI
K OIHMM M TeM K€ JaHHBIM, HanOoJiee MPOCTBIM pa3HeCeHHeM (PYHKIMI TaKOW CHUCTEMBI MEKTy
HECKOJIbKUMH KOMIThIOTEpaMH OyJeT pa3iesieHhe JJOTMIeCKUX YPOBHEW MPUIIOKEHHS MEK/ITy OTHOM
CEepPBEPHOI YaCThIO MTPUJIOKEHHSI, OTBEUYAIOIIMM 32 JOCTYII K JAHHBIM, ¥ HAXOASIIIUMHUCS HA HECKOJTb-
KHMX KOMIbIOTEPaX KJIMEHTCKUMU YacTsIMU, peau3yIolMMK HHTepdeiic nonb3osates. Jloruka npu-
JIO)KEHHST MOXET ObITh OTHECEHA K cepBepy, KJIMEeHTaM, W pasJielieHa MeXIy HUMU. APXUTEKTYpY
MOCTPOEHHBIX TI0 TAKOMY MTPUHIIUITY TPHJIOKEHUIN HA3BIBAIOT KJIMEHT-CEPBEPHON UM JAByX3BEHHOM.
Ha npakTike mogoOHble CHCTEMBI YaCTO HE OTHOCST K KJIACCy pachpeeeHHbIX, HO (popMaIbHO OHU
MOT'YT CUMTAThCSI MPOCTEUIIIMMU TPEJCTABUTENISIMUA PACTIPEETIEHHBIX CHCTEM.

PazBuTreM apXUTEKTypbl KJIMEHT-CepBep SIBJISIETCS] TPEX3BEHHAs apXUTEKTypa, B KOTOPOM
uHTepdelic MoNMb30BaTe s, JJOTUKA MTPUIOKEHHS U IOCTYII K IAHHBIM BbIJIEIEHBI B CAMOCTOSITE/TbHBIC
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COCTABJISIIOLIME CUCTEMBI, KOTOpbIE MOTYT paboTaTh Ha HE3aBUCHUMBIX KOMITBIOTEpAX. 3alpoc MOJIb30-
BaTesIsl B IOJOOHBIX CUCTEMaXx MOCIeI0BaTeIbHO 00padaThIBaeTCs KJIMEHTCKOM YacThIO CUCTEMBI, Cep-
BEPOM JIOTMKH MPWIOKEHHS U cepBepoM 0a3 AaHHBIX. OIHAKO OOBIYHO MO PacIipe/ieSIeHHON cucTe-
MO} TIOHUMAIOT CUCTEMBI C 0OJIee CIIOKHON apXUTEKTypOU, YeM TPeX3BEHHASI.

HpI/IMCHI/ITCJIbHO K MPUIOKEHUAM ABTOMATHU3allUN ACATCIIBHOCTU MPEANIPUATUA, paCIlIpeac-
JIEHHBIMU OOBIYHO HA3BIBAIOT CUCTEMBI C JIOTUKOW MPHUJIOKEHUS, pacipeeIeHHON MeK/1y HECKOJb-
KHMU KOMITOHEHTaMHM CHUCTEMBbI, KaK1asd U3 KOTOPBIX MOXET BLIIIOJHATHCA HA OTACJIBHOM KOMIIbIO-
tepe. Hanpumep, peanuzanus JOTMKM NPUIOKEHUSI CUCTEMBI PO3HMYHBIX Npojax (puUcyHOK 1.2)
JOJIKHA UCTIONb30BATh 3aIIPOCH K JIOTMKE MPUJIOKEHU S TPEThUX (PUPM, TAKMX KAaK IOCTABIIMKH TOBA-
POB, CUCTEMBI JICKTPOHHLIX [UIaTeked Uin 6aHKI/I, MpEaOCTABIAIOIINC HOTpe6I/IT€JIbCKI/Ie KpCaWThI.
Takum 06pazoM, B 00MX0ie MOJ paclpeeIeHHON CUCTEMOI YacTo MOApa3yMeBaloT POCT MHOIO-
3BEHHOI apXUTEKTYPBI «B IIUPUHY», KOTJA 3alpOChl MOJIb30BATENIs HE NMPOXOAAT MOCIEJ0BATEIBHO
oT uHTepdeiica Noyb30BaTesIsa JO eAMHCTBEHHOTO cepBepa 0a3 JaHHbIX.

]|
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rE— — p5108
I ® I . T
<all _u <Ll e -
ax p17i8 an
=
EX B0 Cucrema EQ
e CreTeMa ' pOIHHMYHON ' Ilaptep mo
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PI/ICyHOK 1.2 — Jloruka IMPUIOKECHUA CUCTEMbI PO3HUYHLIX ITPOAAK

B kauectBe npyroro npumepa (pucyHok 1.3) pacrnpeseneHHON CUCTEMBI MOXKHO ITPUBECTU CETH
NpsAMOro o0MeHa JaHHBIMH MeXay KjianmeHTamm (peer-to-peer networks). Eciu mpegpiaymmii
NIpUMep UMeJl «APEBOBUIHYIO» aPXUTEKTYPY, TO CETU MPsSMOro oOMeHa OpraHu30BaHbl Oojee CII0kK-
HbIM 0Opa3oM. [TonoOHble CUCTEMBI SIBJISIIOTCSI B HACTOSIIMIA MOMEHT, BEPOSITHO, OAHUMU U3 KPyII-
HEWIIMX CYILECTBYIOIIMX PaclpeeeHHbIX CUCTEM, O0BbEAUHSIIONINE MUJUTMOHBI KOMITBIOTEPOB.
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Pucynok 1.3- Cetr npsimoro ooMeHa JaHHBIMH MeXy KJIMeHTaM1

Hpyras nonynsapHas apxutektypa — Grid. I'pun BerunciaeHus — 31o popma pacripeeneéHHbIX
BBIYMCJIEHUH], B KOTOPOM «CyIep U BUPTYaJIbHbII KOMIIBIOTEP» MPEJICTABJIEH B BU/IE KJlacTepa COe/lu-
HEHHBIX C MOMOIIBIO CETH, CJTA00CBSA3aHHBIX KOMIBIOTEPOB, pa0OTAIOIINX BMECTE /TSI BHITOTHEHUS
OrPOMHOT0 KOJIMYECTBA 3a/IaHuii (omeparuii, pador). DTa TeXHOIOrHs Oblila IPMMEHEeHa /TSl pele-
HUS Hay4YHBIX, MATEMaTUYECKUX 3a/1a4, TPpeOyIOIUX AJIs PEIIeHNs 3HAUUTEIbHbIX BEIYMCIUTEIbHBIX
pecypcoB. I'puji BBIUMCIIEHHS UCTIONB3YIOTCS TaKkKe U B KOMMEPUYECKOW MH(pacTpyKType AJs pellie-
HUSI TaKUX TPYJOEMKHMX 3a]a4 KaK SKOHOMHUYECKOE ITPOrHO3MPOBAHME, CECMOaHaN3, pa3paboTKa
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Y U3yUYEeHUE CBOMCTB HOBBIX JIEKapcTB. EcM paccMOTpeTh Kakue ke XapaKTePpHCTHKHU CTaJIU IIpU-
CYILIY K pacIpeleseHHbIM UH(POPMALIMOHHBIM CUCTEMAM, TO MOKHO OTMETUTH CJIEAYIOIINE:

— IPO3PaYHOCTh pean3alum;

— OTKPBITOCTH;

— JIeTKasl MacIITaOUPyeMOCThb M PaCIIUPsEMOCTb;

— YCTOMYMBOCTb K aBapusiM;

— HaJIM4Me MPOMEKYTOYHOTO YPOBHS.

IlepBast u3 XapakTEpUCTUK COCTOUT B TOM, UTO OT IOJIb30BATENIEH CKPBITHI PA3IUUUS MEKIY
KOMITBIOTEPAMH U CIIOCOOBI CBSI3M MeXIy HUMH. To ke caMoe OTHOCUTCS U K BHEIIIHEW OpraHu3allum
pacrpeneneHHbIX CUCTEM.

Jlpyroil BakHOM XapaKTEpPUCTUKOMN pacrpeesleHHbIX CUCTEM SIBJISIETCS CIIOCO0, TPH TIOMOIIH
KOTOPOTo TOJIb30BaTeNM M MPUWIOKEHHUS] €IMHOOOPa3HO paboTaloT B pacCIpedeIeHHbIX CHCTEMax,
HE3aBUCHMO OT TOT0, IJI€ ¥ KOIJa IPOMCXOIUT UX B3aUMOIEHCTBUE.

Pacnipesenennble cucteMbl JOJIKHBI TAKKE OTHOCUTEJIBHO JIETKO IMOAJABATHCS PACILIMPEHUIO,
WM MacITaOMpOBaHMIO. DTa XapaKTEPUCTHKA SIBJISETCS IPSMBIM CJIECTBEM HAIMYMsI HE3aBUCH-
MBIX KOMITBIOTEPOB, HO B TO XK€ BPeMs HE yKa3bIBaeT, KAKMM 0Opa30oM 3THU KOMIBIOTEPhl HA CaMOM
nene OObeIUHSIIOTCS B €MHYIO CHCTEMY.

PacnipenenienHble cucTeMbl OOBIYHO CYIIECTBYIOT MOCTOSIHHO, OTHAKO HEKOTOpbIE MX YacTH
MOTYT BPEMEHHO BBIXOAUTH W3 CTpos. Ilonp3oBarenu v NmpusiokeHusl He JOJKHBI YBEAOMIISTHCS
O TOM, YTO 3TU YaCTU 3aMEHEHbl WM MOYMHEHBl WM YTO JOOABJICHBl HOBBIE YaCTH VISl TIOJJIEPKKA
JOMOJIHUTENBbHBIX TIOJIb30BaTeNIeN WU MPUIIOKEHHH.

Jl71st Toro yToOBI OJ/IEpKaTh NPE/ICTABIICHNE PA3IMYHBIX KOMIIBIOTEPOB U CETel B BUJE €/1U-
HOW CUCTEMBbI, OpraHM3alysi pacrpeeIeHHbIX CUCTEM YacTO BKJIIOUAET B ceOsl IOTIOTHUTENIbHBIN YPO-
BEHb [TPOrPaMMHOTO 0OeCTIeUeHH 1, HAXOISAIIMICS MEXy BEpXHIUM YPOBHEM, HA KOTOPOM HaXOISTCS
TOJIb30BATENM U MPWIOKEHUS, U HUKHUM YPOBHEM, COCTOSIIIIMM U3 ONEPALUOHHBIX CUCTEM.

CoOTBETCTBEHHO, TaKasi pacipe/ie/ieHHas CUCTeMa OOBIYHO HA3bIBACTCS CHCTEMOI POMexKy-
TOYHOro ypoBHA (middleware).

Ncnonb3oBanue nporokona TCP/IP nocpeacTBoM COKETOB MPEeJOCTaBIAET CTaHIAPTHBIN, MEX-
1aThOpMEHHBIN, HO HU3KOYPOBHEBBIM CEpBUC ISl OOMEHA JAHHBIMU MEXIy KOMIOHeHTaMu. [l
BBITIOJTHEHU S C(OOPMYJIMPOBAHHBIX BbIIIE TPEOOBAHUI K pacIipe/Ie/IeHHbIM CUCTEMaM (DYHKIIUM CeaH-
COBOT'0 U TIPE/ICTABUTENIHCKOTO YPOBHS JOJDKHA B3SITh Ha ce0s1 HEKOTOpasi MPOMeKyTOYHas1 cpeJa
(middleware), Ha3biBaeMasi Tak *ke MPOMEKYTOUHBIM MPOrpaMMHBIM oOecrieueHreM. Takas cpena
(prcyHOK 4) IOJIKHA TIOMOTaTh pa3padOTYMKaM CO3[aBaTh OTKPHITHIE, MACIITAOUPyeMble U YCTOWYH-
BbI€ PACIIPE/IC/IEHHbIE CUCTEMBI.

KomnooTep 1 Komneiotep 2 Komnowep 3 Komnoiorep 4

Mpunomenwe &

—
NpomexyTounan cpeaa ‘

PacnpegenesHoe npunoseqne

NpomexyTounan cpeaa

wwol aick

Npeact. yposens

OnepauponHan TpancnopTHuil ypoBens
cHCTeMa
CeTenoil yposetn

Nemwork prot

Pucynok 1.4 — [IpoMexyTOYHOE ITpOrpaMMHOe oOecriedeHre

IIJ'IH JOCTUKEHU A 9TOU LEIN IMTPOMEKYTOUHAA CpE€la OOJIKHA 00ecCITeunTh CEPBUCHI 1JId B3au-
MO).IGﬁCTBHH KOMITOHEHT pacnpeneneHHoﬁ cuctembl. K Taknm CEpBUCAM OTHOCATCA:
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— o0ecrieyeHre eqMHOr0 U HE3aBUCHMOTO OT ONEPAIIMOHHON CUCTEMbl MEXaHM3Ma MCIIOJb30-
BaHMSI OJJHUMHU MTPOrPAMMHBIMU KOMIIOHEHTAMH CEPBHCOB APYTMX KOMIIOHEHT;

— obecrnieyeHne OE30MaCHOCTH PACTIPEAETICHHONW CHCTEMBI: ayTeHTU(MUKAIMSA U aBTOPU3ALHS
BCEX MOJIb30BaTeJIel CEpBICOB KOMITOHEHTHI 1 3aIlIMTA MIepeJaBaeMOi MeK 1y KOMIIOHEHTaMu UH(Op-
Mallii OT UCKQXKEHHUS U YTEHUS] TPETBUMHU CTOPOHAMU;

— obecrieueHre 1eJIOCTHOCTH JaHHbIX: YIIPaBJIeHUe TPAaH3aKIUSAMU, pacipeie/IeHHbIMUA MEX Ty
yZIaJIeHHBIMH KOMIIOHEHTAMU CUCTEMaMH;

— OaJlaHCHPOBKA Harpy3Ky Ha CepBepbl C MPOrpaMMHBIMUA KOMIIOHEHTaMHU;

— oOHapykeHHUe yIaJeHHBIX KOMITOHEHT.

UroObl cenath pa3padOTKy M MHTETPaLMIo pacripene/eHHbIX MPIIOKEHUI Kak MOXHO Oosee
MPOCTOM, OCHOBHAsl 4acTh MPOrPaMMHOTO OOecredyeHHs] MPOMEXKYTOUHOTO YpPOBHsI Oasupyercs
Ha HEKOTOPOH MOJENH, WIM MapajJurme, orpeessionier pacnpeeieHiue u cBsizb. OTHOCUTEIBHO
MIPOCTON MOZIENBIO SIBJISIETCS MpeICTaBJeHue Bcex Ha0MoJaeMbIX 00beKTOB B BH/1e (hailioB,
MOCTPOEHHOM 110 MPUHLMITY pactipefeseHHou ¢ainooit cuctemsl (distributed file system). Bo muo-
TUX CIy4asx 3TO MPOrpaMMHOe oOecrieueHre BCero Ha OfIMH IIar Yo OT CETEBBIX ONEepalMOHHbIX
CHCTEM B TOM CMBICJIE, UTO ITPO3PAYHOCTD pacrpeeSIeH s ONIEPKUBACTCS TOIBKO JJTs1 CTAHJAPTHBIX
(haiinoB (To ectb pailyioB, MpeIHa3HAYEHHBIX TOJIBKO JI XpaHeH!s AaHHbIX). [Iporecchl, Hanpumep,
YacTo JAOJIKHBI 3AITyCKAThCS UCKJIIOYUTEIIEHO Ha OTpeieieHHbIX MaHax. [IporpaMmMHoe oGecrieue-
HUE MPOMEKYTOUYHOTO YPOBHS, OCHOBAHHOE Ha MOJIE/IU paclipeiesieHHON (hailIoBOM CUCTEMBI, OKa-
3aJI0Ch IOCTaTOYHO JIETKO MACHITAOMPYEMBIM, YTO CIIOCOOCTBOBAJIO €TI0 MOMYJISIPHOCTH.

Jlpyras BaxxHasi paHHsIsl MOZIENb TPOTPAMMHOTO 0OeCTIeUeHH I POMEKYTOYHOTO YPOBHS OCHO-
BaHa Ha yaJeHHbIX BbI30Bax npoueayp (Remote Procedure Calls, RPC). B stoii Monenu akueHT
JeNaeTcsl Ha COKPBITUM CETEBOro 0OMEHa 3a CUeT TOro, UTO MPOLECCY pa3peliaeTcsi BhI3bIBATh MPO-
HEeIypbl, pean3aiisi KOTOPhIX HAXOMUTCS Ha yAaleHHOW MarvHe. [Ipyu BhI30Be Tako# MpoIeayphl
napaMeTphl MPO3PavYHO MEepPeJaloTCs Ha yAAJIEHHYIO MAIIUHY, T/ie, COOCTBEHHO, U BBITIOJHSIETCS MPO-
ey pa, MOCyIe Yero pe3yJibTaT BHIITOTHEHH S BO3BPAIIAETCs B TOUKY BbI30Ba IMPOIEAYPHI. 3a UCKITI0Ue-
HHUEM, BEpOSTHO, HEKOTOPOH MOTEPH MPOU3BOAUTEBHOCTH, BCE 9TO BHIIJISAUT KaK JIOKATbHOE HCIION-
HEeHHE BBI3BAaHHOMW MPOLIEYPhl: BHI3BIBAIOIINI MPOIECC HE YBEAOMIISIETCS] 00 MMEBIIIEM MeCTO (hakTe
CEeTeBOro oOMeHa.

ITo mepe Toro kak Bce Oosee BXOAUT B MOAY OPUEHTHPOBAHHOCTb Ha OOBEKTHI, CTAHOBUTCS
SICHO, YTO €CJI BBI30OB MPOIEAYPHl MPOXOAUT Yepe3 TPAHMIIBI OTAEIbHBIX MAIMH, OH MOXET OBbITh
MIPE/ICTABJICH B BUJIE TPO3PAYHOro oOparieHus K 0ObeKTy, HaXOA[IEeMYCsl Ha YJaJeHHON MalliHe.
ITO MPUBEJIO K MOSIBJICHUIO PA3HOOOPA3HBIX CUCTEM IIPOMEKYTOYHOTO YPOBHSI, peaT3yIOIIUX Mpe-
CTaBJieHHe O pacripefefieHHbIX oObekTax (distributed objects). Mnest pacrpenie/ieHHBIX OOBEKTOB
COCTOMT B TOM, YTO KaX[blii OOBEKT peanusyeT MHTeperc, KOTOpbI CKPbIBAET BCE BHYTPEHHHE
aeTanu oObeKTa OT ero mosp3oBatens. VHTepdeic comepXuT MeTonsl, peaausyemMble 0OObEKTOM,
He Oosnbllie ¥ He MeHbIne. Bee, 4to BuaMT mporiecc, — 310 uHTepdeiic. Korma mporecc BbI3bIBaeT
MeToI, peanu3ainys uHTepdeiica Ha MalliHe C MPOIECCOM IMPOCTO MpeoOpasyeT BBI30B METOAA
B cOOOIIIeHNe, nepecbuiaeMoe 00beKTy. OOBEKT BHIIONHSET 3aMpalinBaeMblii METO U OTIPABIISIET
Hazaj pe3y/IbTaThl. 3aTeM peanu3anus HHTepderica mpeodpasyeT OTBETHOE COOOIIEHNE B BO3BpaIlla-
eMoe 3HaueHue, KoTopoe nepeaaercs BuizBasiieMy mporieccy. Microsoft DCOM (Distributed COM —
pacnipenenénnass COM) ocnoBana Ha TexHosnorun DCE/RPC (paznoBunnoctu RPC). DCOM no3-
BoJisieT COM-KOMITOHEHTaM B3aMMOJICUCTBOBATH JIPYT ¢ Apyrom 1o cetu. TexHomnorus DCOM obec-
neyrBaeT 0a30Bble YCTAHOBKM OE30MACHOCTH TO3BOJISIS 337aBaTh, KTO U M3 KAKMX MAIUH MOXKET
CO3JIaBaTh SK3eMILISAPHI 00beKTa U BbI3biBaTh ero MeTons; OMG CORBA (Common Object Request
Broker Architecture — o0mas apxutekTypa Opokepa OOBEKTHBIX 3aIPOCOB) — 9TO TEXHOJIOTUIECKHIA
CTaHJapT, MpoABHUraemMblii KoHcopimymoM OMG, 3agadeil KOTOpOro sIBJISIETCS] OCYIIECTBUTh MHTE-
rpalyio N30JIMPOBAHHBIX CHUCTEM, /aTh BO3MOKHOCTh MTPOrpaMMaM, HAMCAHHBIM Ha Pa3HbIX SI3bI-
Kax, paOOTaloIMM Ha pa3HbIX Y3/1aX CETH, B3aMMOJECHUCTBOBATH JIPYT C APYTOM TakK ke MPOCTO, KaK
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ecsv Obl OHM HAXOIWJIFICh B aJpeCHOM MPOCTpaHCTBe oHOrO Tiporiecca; Java RMI (Remote Method
Invocation) — mporpaMmmHbIi HHTEP(ENC BBI30BA yIAJIEHHBIX METOJIOB B SI3bIKe Java.

Kak mMonenu MoryT yrmpocTUTh UCTIONb30BAaHUE CETEBBIX CUCTEM, BEPOSTHO, HAMITYYIIIUM 00pa-
3oM BuHO Ha ipumMepe World Wide Web. Ycenex cpenst Web B OCHOBHOM oIpe/iesisieTcsi TEM, 4TO OHa
MOCTpPOeHa Ha 6a3e MOTPsICAIOIIE MPOCTOM, HO BRICOKO(D(hEKTUBHON MOJIENN Pacpee/IeHHbIX JOKY-
MeHTOB (distributed documents). B moznenu, npunston B Web, nngopmanus opraHu3oBaHa B BHe
JIOKYyMEHTOB, KaXIbIi1 U3 KOTOPBIX Pa3MeIlleH Ha MallliHe, PacrojiokeHHe KOTOPO# aOCOMIOTHO MPo-
3pa4yHo. JIOKyMEHTBI COfIepKaT CChUIKH, CBS3BIBAIOIIME TEKYIIUI TOKYMEHT ¢ Apyrumu. Eciu cieno-
BaTb 110 CChUIKE, TO IOKYMEHT, C KOTOPBIM CBsI3aHa 3Ta CChUIKA, OyAeT N3BJIEUYEH U3 MeCTa ero XpaHe-
HUS ¥ BbIBE/ICH Ha 9K paH 1ojib3oBaresisi. KoHnenmys JoKkyMeHTa He OrpaHMUMBAETCs UCKTIOUUTEBHO
TekcToBoi nHGopmauueil. Hanpumep, B Web nogiepxuBaiorcst ayano- 1 BUIEOAOKYMEHTBI, & TAKkKe
pa3IMuHbIe BUIB JOKYMEHTOB HA OCHOBE UHTEPAKTUBHOW TPapyKH.

Urak, eme pa3 nepedncianm u KpaTtko oxapakrepusyem moaenu [1VY:

1 Pacnpenesiennas paitjioBas cucreMa ooozHaueHve — «Distributed File System»; nocto-
MHCTBO — OTHOCUTEJILHO MPOCTasi MOJIEIb;

1eJTh: OOECIIEYNTh MPO3PAYHBIN JIOCTYT YIAJICHHBIX MOJIb30BaTes el K (hailyioBOM chucTeMe;

npumep: NFS.

2 VpaneHHbIN BbI30B NPoOLeayp

obo3Hauenue — «Remote Procedure Call (RPC)»;

1eJTb: oOecrevyeH e Mpo3pavyHOCTH YAAJIEHHOTO MCIOMTHEHHS KOJIa;

0CcOOEHHOCTH (DYHKITMOHHPOBAHUS:

— peay3anys mpoLeLypbl HAXOOUTCS HA CepBeEpe;

— KJIMEHT TIepe/IaeT apaMeTphbl IPOLIELY Pbl;

— cepBep UCIIONHSET MPOLIEAYPY U BO3BpAILAET pe3yJbTar

— HEKOTOpast OTepst MPOU3BOAUTEILHOCTH;

— BECh CETEBOM OOMEH CKPBIT OT Ipoliecca.

3 PacnpenesieHHbIE 00BEKTHI

o6o3Havyenue — «Distributed Objects:»; ocoOeHHOCTH (PYHKIIMOHUPOBAHMUS:

— KaXJplil 0OBEKT peasusyer nHTepdeic;

— uHTepQEeic CONePKUT METOIBI, peaTu3yeMble OOEKTOM;

— IIPOLIECC BUJUT TOJILKO UHTEPeEIic;

— HanOosiee MOMYJISIPHbIE TEXHOJIOTUN PacIipe/IeIeHHBIX OOBbEKTOB B HACTOSIIIIEE BPEMSI:

— Microsoft DCOM;

— OMG CORBA

—Java RML

4 PacnpeesieHHbIe JOKYMEHTbI

o0o3Hayenue «Distributed Documents»;

— peayuzauusi: World Wide Web

— nesib: [Ipo3payHoCTh pa3MenieHnst JOKYMEHTOB; OCOOEHHOCTU (DYHKIIMOHMPOBAHMSI:

— CCBUIKH CBSI3BIBAIOT JIOKYMEHTBI;

— COIEP)KMMOE He OrpaHMuYeHO TeKCToBOoM nH(popmanmeii. KpaTko copmynupyem 3axaun
NPOMEKYTOYHOTO YPOBHSI:

— obecrieueHre NHTeponepadebHOCTH;

— oOecrieuene OE30MMaCHOCTH,

— oOecrieyeHe eJIOCTHOCTH JaHHBIX

— OaJIaHCHPOBKA Harpy3KHu;

— oOHapykeHHUe yIaJeHHBIX KOMITOHEHT.
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UYtoObl JOCTUTHYTH 1€ CBOETO CYIIECTBOBAHMS — YJIyUIIIEHUsI BBIIOIIHEHUS 3alIPOCOB TOJTb-
30Baresisl — pacnpeiesieHHast MH(pOpPMaIMOHHAsI CUCTEMA JIOJKHA YOBJIETBOPSTh HEKOTOPHIM HE0O-
XOAMMBIM TPEOOBAHUSIM.

MosxHO cpopMyIMpOBaTh CIACAYIONINI HAOOP TPeOoBaHMIi, KOTOPHIM B HAWIYYIIIEM Clly4yae
noskHa yaosiersopsaTs PUC.

OTkpeiTOCTh. Bce mpoTOKOJIBI B3aUMOJEHCTBUSI KOMIIOHEHT BHYTPU pacIipe/leleHHON
CHUCTEMBI B MJICAJIbHOM CJTy4ae JOJDKHBI ObITh OCHOBAHbBI HA OOIIEJOCTYITHBIX CTaHAAapTax. JTO MO3-
BOJISIET MCTIOJb30BATh JUIsI CO3aHMs KOMIIOHEHT pa3InuHble CPeJICTBA Pa3padOTKH U OMEPAIIOHHBIE
cuctembl. Kak/1as KOMITIOHEHTA JOKHA UMETh TOYHYIO U TIOJTHYIO CTIEIM(PUKAIINIO CBOUX CEPBUCOB.
B 3TOM Ciydae KOMITOHEHTBI pacrpeeIeHHOW CUCTEMbI MOTYT OBITh CO3/IaHbl HE3aBUCUMbBIMU pa3-
pabotunkamu. [Ipu HapyeHUr 3TOro TpeOOBAHUS MOXKET UCUE3HYTh BO3MOXXKHOCTh CO3[aHMS pac-
MIPEe/IeIeHHON CUCTEMBI, OXBATHIBAIOIEH HECKOIbKO HE3aBUCHMBIX OPTraHU3aIn.

MacmradupyeMocTb. MacmtaOMpyeMOCTh BBIUMCIUTETBHBIX CHCTEM HMEET HECKOJIBKO
acriektoB. Hambosee BaXHBI M3 HUX — BO3MOKHOCTh JOOABJICHWsI B PACIPEIEICHHYI0 CUCTEMY
HOBBIX KOMITBIOTEPOB JJIsl YBEJIMUCHHUsI MPOU3BOAUTEILHOCTH CUCTEMBI, YTO CBSI3aHO C TOHSITHEM
6anancupoBku Harpy3ku (load balancing) Ha cepBepsl cructembl. K MacmTaOMpoBaHUIO OTHOCATCS
TaK k€ BOIPOCHI 3(h(peKTUBHOTO pacpeiesieH s pecypcoB cepBepa, 0OCTYKUBAIOIIETO 3aPOChI KJIU-
eHTOB.

IMoanep:kanue JOrnyecKoil 1eJIOCTHOCTH JaHHBIX. 3ampoc MOJIb30BaTeNs B pacipese-
JIEHHOM cHCTeMe JIOMKEH JTMOO KOPPEKTHO BBHIMIOMHATHCS LIEJTMKOM, JTMOO HE BHIMIONHATHCS BOOOIIE.
Curyarysi, Korjga 4YacTh KOMIIOHEHT CHCTEMBI KOPPEKTHO 00padoTany MOCTYMMBIIMK 3arpoc,
a 4acTh — HeT, SIBJISITCS] HAuXy/IIIeH.

VeroitunBoctb. [1of yCTOMUUBOCTHIO MOHUMAETCS BO3MOKHOCTh AyONMUPOBAHMS HECKOJb-
KMMU KOMIBIOTEPaMHU OJHUX U TeX ke (DyHKIIMH MY K€ BO3MOKHOCTh aBTOMAaTUYECKOTO pacrpejie-
JieHus1 PyHKIMIA BHYTPH CUCTEMBI B CJIy4ae BbIXOIa U3 CTPOS1 OHOTO U3 KOMIBIOTEPOB. B naeanbHoM
CIy4ae 3TO O3HAYaeT MOJHOE OTCYTCTBHE YHUKAIBHOW TOUKH COOsI, TO €CTh BBIXOJ] U3 CTPOSI OTHOTO
MoOOro KOMIbIOTepa He MPUBOAUT K HEBO3MOKHOCTH OOCITYKUTh 3AIPOC MOJIb30BATEIS.

be3onacHocTb. Kaxpiii KOMIIOHEHT, 00pa3yoIIUi pacrpeeseHHYI0 CHCTEMY, JI0JKEH ObITh
yBEpEH, UTO ero (pyHKIMU MCTOIb3YIOTCSI aBTOPU3UPOBAHHBIMY Ha 9TO KOMITOHEHTAMU WJTH TIOJTb30-
BatensiMU. [laHHbIe, epeaBaeMble MeXy KOMIOHEHTAMH, JOJKHBI ObITh 3alUIIEHB! KaK OT UCKa-
JKEHHUsI, TaK U OT MIPOCMOTPA TPETHIMHU CTOPOHAMH.

AddexkTUBHOCTb. B y3KOM CMBICTIE TPUMEHUTENBHO K PaCIpele]eHHbIM CHUCTEMaM IO
3(PEeKTUBHOCTHIO OYET MOHUMATHCS MUHUMU3AIMS HAKJIAIHBIX PACXOJ0B, CBSI3aHHBIX C pacipejie-
JIEHHBIM XapakTepoM cucteMbl. [TockoIbKy 3(p(heKTUBHOCTD B JAHHOM Y3KOM CMBIC/IE MOXKET IIPOTH-
BOPEUUTh OE30MAaCHOCTH, OTKPHITOCTU M HA/IE)KHOCTU CUCTEMBI, CJIAYeT OTMETUTbh, UYTO TpeOOBaHUE
3(PEKTUBHOCTH B JAHHOM KOHTEKCTE SIBJISETCS HauMmeHee NMpUopuTeTHhIM. Hampumep, Ha mon-
AEPXKKY JIOTMUECKOM IIEJIOCTHOCTH IAHHBIX B Pacrpeje/IeHHON CUCTEME MOTYT TPaTUTLCS 3HAUUTEIb-
HBIE PEeCypChl BpEMEHH U MaMsITH, OJHAKO CUCTeMa C HeJOCTOBEPHBIMH JAAHHBIMHU BPS JIM Hy)KHA
T0JIb30BaTENISIM.

Krnaccuueckum npuMepom CHCTEMBI, B 3HAUMTEIbHOM MEpe OTBEYAIOIIel BCEM IPEICTaBIIEH-
HBIM BbIIIIE TPEOOBAHUsIM, SIBJISIETCSI CUCTEMa MpeoOpa3oBaHUsl CUMBOJIBHBIX UMEH B ceTeBble IP-
anpeca (DNS). Cructema uMeH — OpraHM30BaHHAS UepapXUUYECKU pacrpejie/ieHHasi CUCTeMa, ¢ Ty0-
JIMPOBaHKEM BceX (PyHKLMI MEXIy JBYMs U OoJiee cepBepaMu.

IloBbIlIeHHEe OTHOIIEHHsI MPOU3BOAUTEIbHOCTH K 3arparaM. Jliobas 3agaya MoXkeT
OBITH pasjiesieHa MekKIy MEeXAY Pa3IdnYHbIMU KOMIBIOTEpaMU B pachpeiesieHHON cucteme. Takas
KOH(UTyparys 06ecreunBaeT JIydlliee COOTHOIIEHUE MPOM3BOANTEILHOCTH K CTOUMOCTY CHCTEMBI.
310 0COOEHHO aKTYaJIbHO T KOH(UTYpaIUU «CeTh padounx craHiuin» (NOW).
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Macmradupyemoctsb. KoMnbioTepsl, Kak MpaBUJIo, MOJKTIOUEHBI K ITI00aJIbHOW KOMITBIOTEP-
HOW CEeTH, IO9TOMY YCTAaHOBKA HOBBIX KOMITHIOTEPOB HEMOCPEICTBEHHO HE CO3/IaeT Y3KUX MECT B KOM-
MIBIOTEPHOM CETH.

Moy bHOCTh W JIOMOJHHUTEJbHASI PacCHINPsIEMOCThb. [eTeporeHHble eIUHUIBI MOTYT
OBITh JI00ABJICHBI B CUCTEMY 0e3 CHUKEHHS TIPOU3BOAUTEILHOCTH, TaK KaK MCIIOIb3YeTCs IIPOMEXY-
TOYHBII YPOBEHb B3aMMOJICUCTBUS. AHAJIOTUYHO, CYIIECTBYIOIINE €IMHUIIBI MOTYT OBITH JIETKO 3aMe-
HEHbI HOBBIMU.

Ntak, MOXHO cuMTaTh, YTO MpeaMeTHas oOJacTh OOO3HAYCHA W BhIAEICHBI MPOOJICMHbIC
BOMIPOCHI, KOTOpBIE PEIIAITCS CHeluaucTaMi HH(POPMAIIMOHHBIX TeXHOJOrui. VccnenoBaHus
B 00J1aCTH pacrpe/ie/IeHHbIX CUCTEM JOCTATOYHO CIIOKHBIE, [IO3TOMY 3a BBIIAIOIIYIOCS CTAThIO IO pac-
Mpe/ieIeHHBIM BBIYMCIIeHUSIM exeronHo Bpydaercsi «[Ipemus [eitkcrpoi» (http://www.podc.org/
dijkstra/).

Ha manHOM 3Tarie u3y4eHus AUCIUILIMHBI MOXHO 3aIlIOMHUTH OTpe/ieieHHe:

PUC — 310 COBOKYIMHOCTh aBTOHOMHBIX KOMITHIOTEPOB, B3aMMOJIEHCTBYIOIIUX Yepe3 KOMITbIO-
TEpHYIO CeTh U MPOMEXYTOUHYIO Cpely, KOTOpasi TO3BOJISIET KOMITbIOTepaM KOOPAMHUPOBATH CBOKO
JeSITeIbHOCTDb Y TPEAOCTaBIISITh JOCTYII K PecypcaM CUCTeMBI TaK, UTO IOJIb30BaTe IsSIM CUCTEMa MTpe/l-
CTaBJIsIeTCsl €MUHON U 1iesiocTHOI. PacnpeaesieHHast cucreMa 00J1adaeT cJjeaylonuMi CBOIi-
CcTBaMM:

— OTCYTCTBHE O0IIeH (PU3NIECKON ITIUHBI;

— OTCYTCTBUE OOIIEeH MaMsITH;

— reorpaduyeckoe pacripeesicHue;

— aBTOHOMHOCTb M T€TepOreHHOCTb.

YroOsl ogpoOHO pa3odpaThcsi CO BCeMU MpodieMaMi, 0003HAYCHHBIMU B TEOPUH U TTPAKTHKE
PUC, ny npomtyaupoBaTh MHOTOTOMHOE COOpaHue COUMHEeHuI. B taHHOM yyeOHOM nocobuu 060-
3HAYMM PaMKU U HalpaBJIeHUsI U3yUYeHUsI pacrpe/ie/ieHHbIX WH(OPMAIIMOHHBIX cucteM. OObeKTOM
M3ydeHrs1 0003HAYMM KOPIIOPATUBHYIO pacrpeie/ieHHYI0 HH(POPMAITMOHHYIO CUCTEMY OpPraHU3aIuH,
npeanpusATus (pucyHok 1.5).

Buixoa 8 Untapuer
OCwan baza

AaHHBIX

Cepsep Gaa amHeix
Web-cepsep

— Access
g )

CotpyaHuku 7.ﬁ
AgmumcTpaynn LT‘_- 1
R o

3 fAnpextop bl

Internet Explorer

Pucynok 1.5 — KoprioparusHas cets ¢ SQL — u WEB — cepeepamu

Tunosoy npumep PUC Takoil cet MOKHO MPEICTaBUTh CXEMO KOMIIBIOTEPHOTO UHTETPUPO-
BAHHOTO MOJUTPaUUECKOro Mpou3BOACTBA (PUCYHOK 1.6).
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VU — ynpasstonias yactb; OY — 00beKT yrpaBlieHUS
Pucynok 1.6 -Turnooil npuMep pacripeie/ieHHOW NH(GOPMALIMOHHOW CUCTEMBI

JleK1MOHHBIN MaTepra y4eOHOro mocoOusi MOKHO CIPYIIIUPOBATh 1O TpeM pasnenam. [lep-
BBII pa3fiest mpegHa3HaueH JJisl U3y4YeHUs] OCHOBHBIX COCTABJISIIOIIMX aBTOMATU3UPOBAHHON MH(OP-
marmonHou cuctembl (AWC). TlpoBenem masieHbKU# 3KcriepuMeHT. OTBeThbTe Ha ABa MPOCTHIX
BOIPOCA: YTO TaKoe JaHHble? U 4TO Takoe MH(OopMalvsi? BOJBIIMHCTBO OTBEYAIOIIUX OTHOCSTCS
K OJJHOMY BapuaHTy OTBETa: JaHHbIE — 3TO MHpopmarus; nHdopmaims — 310 gaHHble. Kpyr 3ambl-
kaetcs! [TpocTbie 1 0ObIIEHHBIE TTOHSTHSI, HO Mbl C HUIMU CBBIKJIMCh U HE BIaeMCsI B CYTh OIpe/esie-
Huil. [ToaTomMy B miepBOoM pazjiesie y4eOHOro mocoOus YIeJeHO OCHOBHOE BHUMaHHE Pa3bsSCHEHUIO
TEPMUHOB, OIPE/IEIeHU OOBEKTOB, COCTABIAIOIMX HpopMalonnyio cucteMy (MC), koHnenmm
MOCTpoeHus 0a3 TaHHBIX Kak ocHOBBI VC.
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KoHen 03HaKOMHUTEJIBHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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https://www.litres.ru/valeriy-petrovich-ko/proektirovanie-otkazoustoychivyh-raspredelennyh-infor/
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