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BBepeHue

NHoycTpusa pa3paboTKkm aBTOMaTU3NPOBAHHbBIX NHPOPMALMOHHBLIX CUCTEM NOSABUAACH B
1950-x - 1960-x rogax. O6nactb NnpuMeHeHnsa NC ¢ Tex Nop NOCTOAHHO pacwmnpsanack, a
CaMN OHW CTAHOBATCS BCe cnoXHee. MHorne NIC BbIpacTalT U YCNOXKHAKTCA HAaCTOJIbKO,
4yTo NpuobpeTatloT rnobasbHbIN XapakKTep, U OT NX NPABUJIbHOIO U HAAEXHOIr0
PYHKLMOHUPOBAHNSA HAYNHAET 3aBUCETb AEATENIbHOCTb OEeCATKOB UM fa)Ke COTeH
Tbicay nogen. B cuny TpebosaHuin rnobanbHocTH, Heobxoanmo obecnevymBaTb
B3auMOLEeNCTBNE U3 TEPPUTOPUAIBHO pa3HECEHHbIX Mexay cobon To4ek.

Ho, He cnefyeT cyMTaTb, YTO pacnpenesieHHble CUCTEMBI - n30bpeTeHne nocneaHux nert.
Tpu-deTblipe gecatuneTusa Hasag bbiia nonynsapHoOn Moaesnb "XOCT-KoOMMNbloTep +
TepMuHanbl". PeannsoBaHHasa Ha ManH(ppenMax, Hanpumep IBM-360/370 nnun nx
COBETCKMX aHaJIoroB - KOMMblOTepoB cepumn EC IBM.

POCT MHOYCTpUn NepCoHasibHbIX KOMMNbIOTEPOB CNepBa HNYEero He U3MeHW1 B Ae0s10rnuu
NOCTPOEHNS MHPOPMALMOHHBIX cucTeM. Kak n paHee, B 60/bLUMHCTBE CBOEM MPOrpaMMbl
nMenun 0eno C JIokaJbHbIMU pecypcamun (NamMaTb, AUNCKOBOE NPOCTPAHCTBO, JIOKaJIbHbIe
nepugepuinHblie yCTponcTea). Ho, HA40 OTMETUTb, YTO HEKOTOPas YaCTb 3TUX PEeCypCcoB
Oblna y>xe "nceBaosiokanbHON", HanpuMmep, anabl Ha ceTeBoM gucke. OgHaKo No-
npexxHemy gann obpabaTbiBancs HenoCcpeACTBEHHO CaMUM Y3/10M, NpeaBapuTesibHO
CKa4dumBasACb Mo ceTwu.

Hadanun BbiaBnaTbCA NnpobsieMbl: 6/10KMPOBKa pecypCcoB, Noanep XaHmne orn4eckomn
LLeIOCTHOCTU A1 BHOCUMbIX U3MEHEHWN, pe3koe yBennvyeHne o06bemMoB CETEBOIO
Tpadumka n 1.4. CTano o4eBnOHO, 4TO HeobxoAMMO NnepecMaTpuBaTb NOAXOObI K
MPOEKTUPOBAHUIO N peann3aumm MHPOPMALMOHHbBIX CUCTEM.

C onpepenieHHbIM yBenn4yeHnem obbema nepepabaTbiBaeMbiX AaHHbIX, @ TaKXXe Mo Mmepe
BO3pacTaHMsA UX CTOMMOCTHN, CTasio ACHO, 4TO [0BEPATb UX 06paboTKy KJIMEHTCKNM
MalUMHaM HexenaTtenbHo. Jliobaa ownbka Ha HUX (a 4eM bonblie KINEeHTOoB, TeM bonbLie
BEPOATHOCTb OWNOKKN) MpmnBoaNT NMbO K NoTepe AaHHbIX, TMBO K nX BIOKMPOBKaM B
npouecce paboTbl, a, CTano 6biTb, K CHUXKEHUIO 06LLLEN NPON3BOANTENIBHOCTU CUCTEMBI.
Cnepyrowmm KJOYEBbIM LLAroM CTasio pacnpocTpaHeHne N4eonornm KIaneHT-cepBepHom
06paboTkKn. 310 6bINK "OBYX-pOsiEBbLIE" CUCTEMbI: KIMEHT HECET OTBETCTBEHHOCTL 3a
oTobpa>keHne Nosib30BaTENIbCKOro MHTepgenca 1 BbiNOJIHEHME KOAA MPUJIOXKEHMNS, a



posnb cepBepa 0bbi4HO nopyydanacbk CYB[l. CepBep obpabaTbiBaeT 3anpoc 1 BO3BpaLLaeT
KJIMEHTY pe3ysibTaT, KOTOPbIN, K NpuMepy, oTobparkaeTcsa Ha 3KpaHe Uan BbIBOAUTCA Ha
nevyaTarLlee yCTpoONCTBO.

NMepexon Ha TEXHONOrn "KAneHT-cepBep” peLllas MHOro ctapbix Nnpobsem, HO 1 co3nan
MHOIo HOBbIX. OfiHa N3 OCHOBHbIX TPYOHOCTEN - NpOBeAEHME FPaHNLbl MeXxay
PYHKLMNOHANIOM KJIMEeHTa 1 cepBepa. HYacTo pelleHme o nepeHoce 4YacTu 3afay Ha cepsep
narybHo ckasbiBaeTcs Ha obwwen Npon3BoANTENBLHOCTU CUCTEMBbI, 1 HA06OPOT, NepeHoC
4YaCTU Harpys3kKn Ha KJIMeHTa MOXXeT NMpPuUBEeCTU K noTepe LeHTpaaIm3aunm n CBA3aHHbIX C
3TUM MPEenMyLLEecTB.

ApxuTeKkTypa “KIneHT-cepBep” onpenenseT obuime npuHUMnbI opraHn3aumnm
B3auMOLEeNCTBUSA B CETU, FAe UMelTCA cepBepa, Y3/bl-NOCTaBLNKN
crneuvann3npoBaHHbIX PYHKLUN (CEPBUCOB) U KJIMEHTbI, NOTpebuTenn 3Tnux PyHKLNn
(cepBucoB). Peanmsaumio aHHOM apXUTEKTYPbl Ha3blBAa€TCHA KJINEHT-CepBEPHOM
TexHosnormnen. Kaxxgas TexHonorus onpenenset cobCcTBeHHble NN NCnosb3lyeT
nMeruwmecs npasuia B3anMOLENCTBUA MEXAY KJIMEHTOM U CeEPBEPOM, KOTOpbIe
Ha3bIBAlOTCA MPOTOKOJIOM 0bMeHa (MPOTOKOJIOM B3aNMOOENCTBUSA).

Mo Mepe pocTa NonynapHOCTU cucTeM "KNneHT-cepsep"” pa3BmBaslaCb TeXHONOMUA
06BEKTHO-OPNEHTNPOBAHHOIO0 NPOrpaMMMUPOBaHNSA, KOTOpas npeniarania cnenyouyro
CUCTEMHYIO0 apXUTEKTYpY: CNION npeacTaBsieHnsa OTBOAUTCA NOJ/Ib30BATEJ/IbCKOMY
nHTepdgency, cnom npeameTHom obnacTn npegHasHayvYeH A9 ONMcaHNsa OCHOBHbIX
PYHKLMN NMPUITIOXKEHNSA, HEOBX0ANMbIX 015 AOCTUXKEHUSA NOCTaBJEHHON nepen HUM
uenun, a TpeTuinn Cion npeacTasniseT NCTOYHUK OaHHbIX.

Pa3BuTMe MHTEepHETa NPUBESIO K TOMY, 4TO CTajla HeOBX0AMMOCTbIO apXUTEKTYypa
“KNneHT-cepBep”, roe B Ka4ecTBe KJIMEHTa BbICTyMaeT nHTepHeT-6pay3ep. B HacTosAlwee
BPEMSA MOXXHO CHUTATb, 4TO ByM TEXHONOrMin, CBA3aHHbLIX C KIMEHT-CEPBEPHON
APXUTEKTYpPON, BCE eLle NMPOAO0/IKAETCH - MHOXKECTBO paboTarowmx B HacTosLee BpeMs
MHOPMaLMOHHbLIX CUCTEM BbIMOJIHEHO B 3TOW TexHosnorun. OgQHaKo akTyasibHbIMU
ABNAOTCHA HanpaB/lIeHUSA, CBA3aHHbIE C pa3BUTUEM 3TOW UAEN - TAK HAa3bIBaEMbIe
TPEeXC/IONHbIE U MHOIMOCJ/IOMHbIE, @ TaKXXe OeleHTpasin30BaHHbIE NMPUNOXKEHUS, a OBYX-
YPOBHEBbIE KJINEHT-CEepBEepPHbIe MPUJIOXKEHNSA eC/In eLle OCTaJInCb, TO TOJIbKO B TeX
MecTax, rae ux 3aMmeHa HeuesiecoobpasHa MM HEBO3MOXKHA MO Pa3/IMYHbIM MPUYNHAM.



naBa |l. OCHOBHbI@ NOHATUA KJIMEHT-CePBEPHOM
APXUTEKTYpbl.

1.1 iByxXypoBHeBasa MogeJb

icnonb3oBaHMe ABYX3BEHHOW apXUTEKTYpPbl KJINEHT-CEpBEp, NoApasymeBaeT
OpraHM3aumnio CETU U BbIMOJIHEHNE KAaKUM-TMHBO KOMMNbIOTEPOM B HE POJSIN CEpBEpA.
KoMmnaHus Gartner Group npeanaraeT cieayloline BapuaHTbl ABYX3BEHHOWN
APXUTEKTYPbI:

Puc.1l. BapuaHTbl ABYX3BEHHOW apXUTeKTypbl o Gartner Group

[TpeacTasneeme Mpege Tapmerme [TpegcTapnerne [TpeacTasneeme [Tpeae Tapmerme
FAFHELX FAHEEBIX AAHHEBIX FAFHELX BAHEEBIX

[Tprmoserze Tprmosere [Tprmosesme

[TpeacTasneeme
AFHEBIE I
| Fasa gaprmeox
[Tprmozerme [premocserme [Tprmoerre
Faza mammmrx Fasa gaprmeox Fasa gammerx Faza mammmrx Fasa gapmmx
Facvpedenennoe Yoaneunos Facrpedenennos Aocmyn K Alocmpn x
MpedCMasnERe Mpedcmasnenie MPLNO RO EHLAE yodanennotl PacrpedeneHnot
CeAHHELY SIAHHLLY Base dannnix Eare danHnLy

OCHOBHbIe MO B3auMoaeNCTBUSA KJIMEHTA U CepBepa B paMKax ABYX3BEHHOM
APXUTEKTYPbI:

e (hann-cepBep — OOCTYyN K yaaseHHon 6a3e aaHHbIX 1 anioBbIM pecypcam;
e CepBep TepMMHaANIOB — pacrpenesieHHoe npencTaBieHne AaHHbIX;

e cepBep 6a3bl AaHHbLIX — yAasieHHOe NpeacTaB/ieHne OaHHbIX;

e CepBep NPUNOXKEHUN — yaaNeHHOEe NPUNOXKEHME.

MNepson bbina peannsoBaHa Mofesb cepsepa TepMuHanos. OHa 6a3npoBasach Ha
M3MH(penmMe, BbICTyNaBLUEro B poJin cepBepa, C NOAKIIOYEHHbIMN TEPMUHANAMN.
NMonb3oBaTeNnn BbINOJHANN BBOA OaHHbIX C NepudepuinHbin YCTPONCTB (K1aBmnaTypbl



TepMMHaNa, yCTPONCTBA CYNTbIBAHMSA nepdokapT nam nepdosieHTbl), KOTopble 3aTeM
nepenaBasncb Ha M3MHMPENM N TaM BbINOJIHANACk UX 06paboTka, BKOYan
opMmnpoBaHME «KAPTUHKN» C pe3yibTaTaMn. ITa «KapTUHKa» 1 BO3Bpallanach
NoJsib30BaTesIt0 Ha 3KpaH TepMUHaNa UInN Ha NMPUHTep.

C MaccoBbIM pacnpocTpaHeHNnEeM NepCoHaIbHbIX KOMMbIOTEPOB U JIOKaIbHbIX
BblYNCNTENbHLIX ceTen, bblla peanm3oBaHa Moaenb (hannoBoro cepeepa,
npencTaBnsBLUIEro AOCTYN halinsioBbiM pecypcaM 1 K yaaneHHon 6a3e gaHHbIX. B 3ToM
C/lyqae BblAeNIeHHbI KOMMNbIOTEP ABNSAACA (DAaNI0BbIM CEPBEPOM, Ha KOTOPOM Bbinn
pa3sMelleHbl hannbl 6a3bl JaHHbIX. Ha KIMEHTax 3anyckaancb NPUIoXKeHns,
NCNosb3yloLline NOAK/IOYEHHYIO yaaneHHYo 6a3y Kak JloKasbHbIA dan.

Mpwn pocTe KOMMYECTBa NoJb30BaTeNIEN Takasd MoAe/Nlb apXUTEKTYpPbl MOKa3asia CBOLO
He3(hPeKTUBHOCTL. Mpn akTnBHOM paboTe ¢ Tabnnuamun Bl BO3HMKaeT 6onbluas
Harpy3ka Ha JI0KaJIbHYI0 CeTb, TaK KaK K KaAo0My MoJib30BaTeN0 OTNpaBsiacb BCA
Tabnnua uenmkom npu obpaweHnn K 6ase faHHbIX. A Tak Kak Tabnuu 6bi10 He ogHa U
He OBe, TO BCE 3TO N YBENNYMNBAJIO Harpysky. Takxxe 6onbLion npobnemon ctano
BHECeHne 04HOBPEMEHHbIX U3MEHEHWUI MOJTYYEHHbIX OT Pa3HbIX MOJib30BaTeNen B OANH
MOMEHT BPEMEHM.

Bcs TS>XeCTb BbIYNCANTENBHON HAarpysky npun goctyne K bl NoXXNTca Ha Npuio>KeHne
KNNEeHTa, TakK Kak Npu Bblgaye 3anpoca Ha BbIbOpKYy nHpopmaumnm n3 tabnanubl BCS
Tabnmua B0 KoNMpyeTcs Ha KJMEHTCKYIO MalUMHY 1 BbIDOpKa OCyLEeCTBASETCS Ha
KnneHTe. Taknm obpa3om, 04eHb HE ONTMMaJIbHO PAacXoAyHTCSA pecypchbl U cepBepa u
KIMEHTCKOW MalLWHbI. B pe3ynbTaTe Bo3pacTaeT ceTeBon Tpadhuk U yBeINYMBAOTCS
TpeboBaHMA K annapaTHbIM MOLLHOCTAM MNOJIb30BaTE/IbCKOr0O KOMMbIOTEPA, Tak Kak 6a3bl
OaHHbIX MOryT cogep>XaTb B cebe Tabnuubl ¢ 601bWIMM 06BbEMOM AaHHbIX, YTO NPUBOANT
K NepenoJIHEHNIO ONMepaTUBHOW MaMaTU JIOKaJIbHbIX CTaHLUWNW, K NepenosIHEHNIO MeCcTa Ha
AONCKe oNns BpeMeHHbIX annos 6a3bl gaHHbIX. ONns peweHusa gaHHon npobnemsl, bbin
pa3paboTaH noaxon, paboTaloWwmm C OTAENbHLIMU CTPOKAMK (3annUCaAMKN) UK YHacTKaMun
Tabnuubl, a He Co BCcen Tabnnuen Lennkom.

B dhann-cepsepHon apxmutekType, non 6a3on gaHHbIX 3a4acTyto noHMManca Habop cnabo
CBsA3aHHbIX Tabnny, N N3IMEHEHNSA B HUX MOXHO 6b1J10 BHOCUTb M3 MHCTPYMEHTasIbHbIX
cpencTts (Hanpumep, n3 Database Desktop ounpmbl Borland aonsa cdannos Paradox u
dBase). Bce 3TO roBopuUT 0 HN3KOM ypOoBHE 6&30MNacHOCTM C TOYKUN 3PEHNSA BHECEHUS
OLINOOYHbIX USMEHEHUN.



TpaH3akyum, B pamMmkax paboThl JIOFTMKK TEX CUCTEM, CNYy>XKAT NoTeHUMaNbHbIM (K
peanbHbIM) NICTOYHMKOM OLUMOOK B NaaHe IOrM4eCcKom U CCbIIOYHOW LEeNOCTHOCTH
AaHHbIX NP 0JHOBPEMEHHOM BHECEHUUN N3MEHEHNI B O4HY U Ty XKe 3arMuch.

C npoekTnpoBaHMEM U BbIXOLOM Ha PbIHOK cneuynanmsmpoBaHHbix CYB]] nossmnnacb
BO3MO>XHOCTb peasm3aunm opyron Moaenn 0octyna K yaasieHHon 6a3e faHHbIX —
cepBepa 6a3 gaHHbIX. [Tpyn TakoW apxXNUTEKType peLleHuns, Cuctema ynpasaeHns bason
OaHHbIX 3aNyCcKaeTCcsa Ha cepBepe, NpuKaagHas nporpamMma Ha KJneHTe, a NPoTOKO
obmeHa onuncaH sa3blkoM SQL (Structured Query Language). Takon noaxon K
APXNTEKTYpe, B CpaBHEHUN C hansi-CepBEPHbIM, YMeHbLUAeT 3arpy3Ky JIoKaJIbHON CeTu.
TakxXe, yHUunumpyeTca nHTepenc Mexxay KimeHTom n cepsepom. OgHako, ceTeBoun
Tpaunk ocTaeTCcsd AOCTAaTOYHO BbICOKUM, KPpOME TOro, no NnpexHeMy HeEBO3MOXXHO
YOOBNETBOPUTENBHOE aAMUHUCTPUPOBAHUE MPUIOXKEHUNIN, MOCKOJIbKY B OOHOW
nporpamMme CoBMeLLalTCa pa3inyHble QPYHKUUN.

C pa3paboTkon n BHegpeHneM Ha ypoBHe cepBepoB 6a3 AaHHbIX MeXaHU3Ma XpPaHUMbIX
npoueayp rnosaBuacb KOHLUENUNSA akTUBHOro cepsepa bJl. B aTtom cnyyae 4acTb
PYyHKLNI NMPUKIALHOMO KOMMNOHEHTA peasin3oBaHbl B BUAE XPaHUMbIX Npoueayp,
BbIMOJIHAEMbIX Ha CTOPOHe cepBepa. OcTasbHasa NpukKnagHasa Jornka BblNOJHAETCS Ha
KJINEHTCKOW CTOPOHe. [1pOTOKOJ1 B3aUMOLENCTBUSA — COOTBETCTBYIOLLUA ANANEKT SA3blKa
SQL. NMpenmyuiecTtBa 04eBUOHbI:

e BO3MOXXHO LLEeHTpaZIM30BaHHOE agMNHUCTPUPOBaHME NMPUKNaAHbIX PYHKLNN;

e CHM>XXeHMne cTtoummMmocTn BnageHunsa cuctemon (TOC, total cost of ownership) 3a cueT
apeHabl cepBepa, a He ero NokKynku;

e 3HAYUTENIbHOE CHMXXEHME ceTeBOro Tpaduka (T.K. nepepatoTcsa He SQL-3anpockl, a
BbI30Bbl XpaHUMbIX Npoueayp).

OCHOBHOW HEe40CTAaTOK — OFPaHNYEHHOCTb CPEACTB pa3paboTKM XpaHUMbIX NpoLenyp no
CPaBHEHUIO C A3blKaMy BbICOKOIO YPOBHS. Peannsauuns NpukaagHoOro KOMNoHeHTa Ha
CTOpOHEe cepBepa NpeacTaBsieT C/enyoLlyo Moaeslb — CepPBeEP NPUIoXXeHU. MNepeHoc
PYHKLMA NPUKIAAHOr0O KOMMNOHEHTA Ha cepBep CHMXaeT TpeboBaHUA K KOHDUrypaumm
KJIMEHTOB U ynpoLllaeT agMUHUCTPUPOBAHNE, HO NPEeACTaB/ISET NOBbILLEHHbIE
TpeboBaHUSA K MPON3BOAUTENIbLHOCTU, 6€30MaCHOCTM U HAJEXHOCTU cepBepa.

1.2 MHOroypoBHeBas apXuTeKTypa



Cnepyrowmnin war B pasBUTUMN OBYX3BEHHOW apXUTEKTYpbI - “pasnesneHne
obsa3aHHOCTen”. NosABeHne A3blka NPOrpaMMNPOBaHNSA Java NMPUBESIO K BOSHUKHOBEHMIO
annjaeToB - NPOMEXXYTOYHOr0 3BEHA, KOTOPOE MOXKHO Obl/I0 BLIHECTU Ha KJINEHTCKYHO
MaLUWHY, TeéM CaMbIM MNepeHecs 4YacTb BbIYNCJIEHUN C CepBepa Ha KJIMEHTCKYIO MaLUUHY.

Mpobnembl ABYX3BEHHON apXUTEKTYpPbI cnepywume:

e MPN TOHKOM KJIMEHTE BO3HMKAT Npobnembl C NPON3BOANTENbHOCTbLIO U
MacWTabnpyemoCcTblo CUCTEMBI;
e MPU TOJZICTOM KJINEHTE BO3HMKAOT Npobnemsbl C ynpaBAsaeMoCTbiOo CUCTEMBI;

MosTomMy CJ'Ie,EI,leLLI,VIIZ war o4eHb Jiorm4eH, XoTb 1N NMNoABuMICA HeE Cpa3y.:

e [penctaBneHne (otobpakeHne) fgaHHbIX, 0bpaboTKa AENCTBUN NONb30BaTeNA
OCTaeTCs Ha CTOPOHE KJIMEHTCKOr0 NPUIOXKEHUNS;

e Jlornka paboTbl cnctembl (bU3HEC-10rMKa) OCTaeTCs Ha cepBepe NMPUIOKEHNN;

e PaboTa c maHHbIMM oToaeTcs CYB/.

Taknm 06pa3oM Ka)KAbl C/ION OCTaeTCa HE3aBUCUMbIM U JIErKO pa3fesiaeMbiM Mexay
NHPPACTPYKTYPON. KIMeHTCKOMY NpUaoXeHuto octaeTca Hebosbliasa YacTb PYHKUUA K
MO>XHO paccMaTpmBaThb (@ B HAaCTOALWMNIN MOMEHT HEe MMeTb web-nHTepdenc cuntaetcsa
MOBETOHOM) web-6pay3ep B Ka4ecTBe KJneHTa. KNneHTckas 4acTb He 3HAeT 0 TOM,
CKOJIbKO U Kakux cepBepoB obpabaTbiBaeT ee 3anpocChbl AWM XPaHUT AaHHbIE 3a
oTobpakeHnem KoTopbiXx OHa obpallaeTcsa. Hanpumep, KIIMEHT MOXKET HaxoAUTbCA B
EBpone, a faHHbIe KOTOPbIE OH 3anpoCUT MOryT nerko HaxoguTtbecs B LIOe 4yepes okeaH.
CepBep NpUNoXKeHUN TOXKE He 3HaeT, CKOJIbKO (hunusnveckun cepsepos byaeTt
obpabaTbiBaTb U XPaHUTb AaHHbIE 32 KOTOPbLIMM OH obpallaeTcs. [Ana Hero 3To
norun4yeckas npocnonka “Cepsep 6a3bl gaHHbIX” K KOTOpon 6yayT HanpaBsieHbl €ro
3anpochl.

MHormne nHpopMaLnoOHHbIE CUCTEMbI CenYac COXpPaHUIM “TONCTOro” KJAnNeHTa, HO 3TO
CKopee 01 coxpaHeHusa “obpaTHON COBMeCTUMOCTN” nam HeobxoommMocTn npoBeaeHns
WHTEHCUBHbIX BbIYNUCJIEHUA NIX BU3Yann3auunM Ha KJIMEHTCKOM KOMMNbloTepe (HanpumMep
CAD/CAM cuctembl). HekoTopble KpyrnHble MHPOPMALNOHHbIE CUCTEMbI UMEKOT TOJIbKO
web-nHTepdenc, Hanpnmep NetSuite. OgHa U3 KpynHenwmnx naaTHopM nMeeT B CBOEM
COCTaBe MHOXXeCTBO OTpac/ieBbIX peLleHNn, UMeeT ToJIbKo web-uHTepgenc n
npenocTtaBaseTcsa TOJIbKO No mogenn Saas.

MpenmyLiecTBa nogobHoro APXNTEKTYPHOIo nogxoaa TpyaHo nepeoueHnTb, HO KOHEYHO
€CTb N HeOOCTaTKW:



e 60NbLLIAA C/IOXKHOCTb pa3paboTKn MHPOPMALMOHHOW CUCTEMBI, @ CleoBaTEs/IbHO U
6osibllasg CTOMMOCTb B TOM 4YUC/1I€ N CTOUMOCTb NOAAEPXKKN N PA3BUTUS;

e HN3KKMe TpeboBaHMA K KIMEHTCKOMY “Xxenesy” opMUpyoT BbiICOKMe TpeboBaHMA K
NHPACTPYKType cepBepa NpuaoXeHun n cepsepa 6as gaHHbIX, a clefoBaTeNbHO K
UX CTOMMOCTW;

e TAaKXXe HU3KKMe TpeboBaHMSA K KaHay CBA3U MeXAy KJIMEHTOM U CEPBEPOM
NPUAOXKEHNN, HPOPMUPYIOT TpeboBaHUA K BbICOKONPON3BOANTENbHOMY KaHany
CBSA3UN MeXAy CEpPBEPOM MPUIIOXKEHNN U cepBepoM a3 gaHHbIX, @ C/leAoBaTesNIbHO K
CTOMMOCTW UX peasin3aumnm n nogaepXKu.

YT00bl NpeBpaTUTb TPEXYPOBHEBYIO apXUTEKTYPY B MHOIrOYPOBHEBYIO, AOCTATO4YHO
no6aBnTb OOMNONIHUTENbHbIE YPOBHU B Heobxoanmble MecTa. Hanpumep, cepBuUChl
arperaymm gaHHbIX B pacnpenesieHHbiX ba3ax gaHHbIX. CepBep npuaoxeHun bynet
obpallaTbCA K JaHHbIM CepBMCaM He Nofo3peBas, 4TO 3TO elle OAUH C/I0N MeXXOy HUM U
CYB[,. MHorune copeMeHHble NHPOPMaLIMOHHbIE CUCTEeMbI pa3pabaTbiBalOTCH Cpasy B
pacnpeneneHHon apxnTekType, 4To No3BoaseT UM nMmeTb bonbLuyio MacwTabupyemMocTsb,
rMBKOCTb, 0TKA30yYCTOMYMBOCTb B LLEJIOM.

Movyemy e TaK A40JIr0 CUCTEMbI 3BOJIIOLMOHNPOBAAN A0 Ka3asocCb 6bl CTOIb ICHOMO U
JIOrMYHOro NoAxoda K apxuTtekType? Bo nepBbix HEOOX0AMMO Clo4a OTHECTU UHEPLUMIO
4elI0BEYECKOro MbilsieHns. Bo BTOpbIX TpyAo3aTpaThl Ha pa3paboTKy OBYX3BEHHON n
TPEeX3BEHHON apXUTEKTYPbl MOIyT OT/INY4aTbLCA Ha NOPSALAKN, @ B CAMOM Havane v
OT/INYaINCb BBNAY MOJIHOrO OTCYTCTBUA CTaHOApPTU3aUnKU, roTOBbIX ()PenNBOPKOB
pa3paboTkn n coO6CTBEHHO CaMN A3bIKN NPOrPaMMUPOBAHNSA HE AaBasiM TAaKOW LUMPOKOK
BO3MOXXHOCTUK. OHa nosiBuaaCb HaBEPHOE TOJIbKO C pacnpocTpaHeHneM 06 bEeKTHO-
OPNEHTUPOBAHHbLIX A3bIKOB NporpaMMupoBaHnsg. OTCyTCTBME CTaHOAPTOB B AaHHbIX
obnacTax, nogpasyMeBasio, HTO KaXkabin byaeT BblAyMbIBaTb CBOM NPOTOKOJIbl 0OLEHNS
Mexay CYB[, n cepsepoM npunoxxeHuin (Hanpumep). CospemMeHHble naaTdopMbl AN
MOCTPOEHUNSA MH(POPMALMOHHBIX CACTEM TAaKOro YPOBHSA MOryT UCMOJIb30BaTb B KayecTBe
CYBL, Hanpumep, Oracle, IBM DB2, MS SQL Server, PostgreSQL Server, 4To Ha3blBaeTCs
“N3 KOpobKKN”. A3bIKN NporpaMMmupoBaHns, Hanpumep C#, Java, UMelT roToBble
hpenmopkn gna pabotel ¢ CYB. MeTogonorns nporpaMMmMpoBaHnNs Takxe
CTaHOapTu3npoBasia NnaTTepHbl NpoeKkTupoBaHus, Hanpumep, MVC - Model, View,
Controller. ' ae, Model - naHHble, View - oTobpa>keHue, Controller - oTpa>kaeT aencTeuns
nosnb3osaTtens n3s View B Model. Mpn 3ToM BuUsHecC-normka NpuioXXeHnsa MoxxeT
HaxoauTbCAa Kak B Model, Tak n B Controller.

TpeboBaHUS K pacnpeneseHHbIM CUCTEMAM MOXKHO CBECTU B CIeAYIOLLNA NMepeyeHb:



e JIOKasIbHOCTb @aBTOHOMMUKN. DTO O3HAYaeT, 4TO PYHKLUMOHMPOBaHME OAHHOI0 y3Na
ceTn ynpasnaseTcsa 3TUM Y3JIOM N He 3aBUCUT OT (PYHKLMOHNPOBAHUA OPYroro y3na
ceTn. MNop nokasnbHOM aBTOHOMUEN NOAPA3yYMeEBAETCHA TakK)Xe, YTO BCe Y3J1bl CETU
paccMaTpUBAIOTCA KaK paBHbIe.

e HenpepblBHOCTb PYHKUMOHUPOBaHUA. [logpa3syMeBaeTCs, YTO La)Ke B C/ly4dae
HEeNCnpPaBHOCTM OTAE/IbHOIr0 y3s1a paboTa cucTemMbl NPOLO/IKAETCS, XOTA U Ha
6onee HN3KOM ypOBHeE.

e He3aBNCMMOCTb OT pacnosioxxeHus. lNMonb3oBaTensam He cefyeT 3HaTb, B KAKOM
hU3MYECKOM MecCcTe XPaHATCA AaHHble, HA0BOPOT, C JIOrNYECKON TOYKUN 3PEHMUS
nosib3oBaTensaM cienyeT obecnevynTb TaKOW pexxmuM, Npu KOTOPOM CO34aeTCs
BreYyaT/IeHME, YTO BCE AaHHblE XPaHATCHA Ha UX COOCTBEHHOM JI0OKaJIbHOM y3Jie.

e He3zaBucMMoOCTb OT annapaTHOro obecneyeHmnsa n onepaunoHHON CUCTEMBbI. [laHHble
OOJIKHblI MHTErpmMpoBaTbCa Ha KOMMblOTEPaXx C PasINYHbIMU TEXHNYECKUMN
XapaKTeEPUCTMKAMMN, apXUTEKTYpaMn U onepaumoHHbIMU CUCTEMaMU, YTOObI Ans
nosib3oBaTesNIa co3faBasioCh NpencTaBsieHne eqUHON CUCTEMBI.

e He3aBncmmMocCTb OT ceTu. CucTteMa A0J/HKHA NOAOEPXKUBATb HE TOJIbKO Y3Jbl C
pa3HbiM annapaTHbIM obecnevyeHneM 1 pasHbIMM ONepayNoOHHbIMU CUCTEMAMUN, HO U
pa3Hble TUMbl CETEN.

e HezaBucmmocTb oT CYB/[. PaznnyHble CYB]] Ha pa3/iIMyHbIX y31ax CeTU OOJIKHbI
ObITb MHTErpupyembl Apyr ¢ 4Pyrom.

nasa Il. CoBpeMeHHble peasiM3aluumn KJIMeHT-
CepBEpPHOMU apXUTEKTYpbl

2.1 CtranpapTusauus

Ana peannsaunn mogenn Heobxoammo obecnevynTb NPO3PavYHOCTb B3aUMOLENCTBUSA
MeXAY Pa3IMYHbIMU KOMMNOHEHTAMWN CUCTEMbI, a C/lef0BaTEeSIbHO, UMEeTb CTaHdapT
Takoro B3amMmogencteus. Jliobaa npuknagHaa cucteMma, BHeE 3aBUCUMOCTU OT BbibpaHHOM
Mogenu (OByxX Wan TpexypoBHeBas), TpebyeT HaNn4YnUsa MHCTPYMEHTOB, KOTOPbIe MOr/n
Obl YCKOPUTb CaM NpoLuecc co3gaHnsa CUCTEMbI. A Tak)Xe, O4HOBPEMEHHO C YCKOPEHNEM
obecne4ynTb NPO3PaYHOCTb N MacWTabnpyemMocTb cMcTeMbl. B npakTnke paspaboTku u
BHEAPEHNSA CUCTEM KOPNOpPaTMBHOIro MacwTaba ABHO NpUCYTCTBYET TEHAEHUMSA
NCMONb30BaHUSA 06 bEKTHO-OPUEHTUPOBAHHbLIX KOMMNOHEHTHbLIX CpeacTB pa3paboTku.
CoOTBETCTBEHHO, MNOJIHOLEHHOE NpUMeHeHne 00beKTOB B pacrnpeneneHHON KJNEHT-



cepBepHon cpene TpebyeT n pacnpeneneHHoro 06bLEKTHO-OPNEHTUPOBAHHOIO
B3aMMOAENCTBMS, TO eCTb BO3MOXXHOCTWK obpalleHns K yaaseHHbIM 06bekTaM.

Takum obpa3oM, Mbl NPUXOAMM K aHaN3Y CYLLECTBYOWMNX pacnpeneneHHbIX 06 beKTHbIX
mMogenen. Ha HacToAWMN MOMEHT HanbonbLen NpopaboTaHHOCTbLIO OT/INYAOTCS
COM/DCOM/ActiveX n CORBA/DCE/Java. N COM, n CORBA — coBpeMeHHble NporpaMMHble
TEXHOJIOr NN, KOTOopble MOryT 6bITb NCMO/Ib30BaHbl A1 CO30aHNA KPYMHbIX
KOPMopaTUBHbIX CUCTEM.

CORBA (Common Object Request Broker Architecture) — 310 Habop OTKPbITbIX
cneynukaunin MHTepdencos, onpenensaowmnin apxXmTeKTypy TEXHOJI0M NN
MEXMPOLLEeCCHOro 1 rnNaaTMopMOHE3aBMCMMOro MaHUNYJIMPOBaHUA obbeKkTaMu.
PazpaboTynkamm gaHHbiX MHTepdencos asnsawTca OMG n X/Open.

Peann3oBaTb TEXHOJIOMNIO B COOTBETCTBUM CO CNeundpuKaunsamMmm MoOXKeT KTO Yro4HoO.

Puc. 2. Mogenn COM n CORBA

OyHKUnn CORBA n COM — 3T0 oyHKUUKN MPOMEXYTOYHOIr0 NporpaMmMHoro obecnevyeHus
obbekTHOM cpeabl. Ons Toro 4Tobbl 0becne4ynTb B3anMogencTeme o6 bLEKTOB U NX
MHTEerpauunio B LLesIbHY0 CUCTEMY, apXUTEKTypa NPOMEXYTOYHOro YPOBHS A0JDKHA
peann3oBaTb HECKOJIbKO 6a30BbIX MPUHLMMOB.

e He3aBUCMMOCTb OT (PU3NYECKOro pa3MeLleHns obbekTa. KOMMOHEHTHI
nporpaMMHoro obecneyeHns He 0653aHbl HAXOAUTLCA B OJHOM WUCMOJIHAEMOM



hanne, BbIMOJIHATBLCSA B paMKax 0QHOro npouecca uan pa3MewaTbCsad Ha O4HON
annapaTHOM cucTeme.

e He3aBnUCMMOCTb OT NAaTHOPMbl. KOMANOHEHTbLI MOMYT BbIMOHATLCA Ha PAa3/INYHbIX
annapaTHbIX N onepaunoHHbIX NaaTdopmax, B3auMoaencTBys Apyr C 4pyromM B
paMKaxXx eanHON CUCTEMBI.

e He3aBNUCMMOCTb OT fA3blka MPOrpamMMmpoBaHuA. Pa3nmyms B A3blkax, KOTOpPbIe
NCNOJb3YyOTCA NPU CO34aHUN KOMIMOHEHTOB, HE NPENATCTBYIOT UX B3aUMOAENCTBUIO

APYT C APYTOM.

.Net xxe cam no cebe eCTb NPOrpaMMHbIN KOMMeEPYECKNI MPOAYKT, OPUEHTUPOBAHHbLIN, B
nepByto o4epenb, Ha NpakKTU4Yeckoe ncrnosb3oBaHue. Mo aTon npunymnHe B .Net Kpome
CODCTBEHHO apXUTEKTYpPbl MaHUMYJIMPOBaHNA ObbeKTamMmn NPUCYTCTBYET eLle U BCA
MHpacTpyKTypa, obecneymsatowas pacnpeneneHHyto 06paboTky 06beKToB B peasibHOM
NPOrpaMMHOM 1 annapaTHOM OKpy>XeHun. PaszpaboTynkom .Net Framework asnseTtcs
hmpma Microsoft.

OAaHOo 13 ocHoBHbIX oTAn4Yun CORBA 1 .Net 3akntoyaeTcsa B noaxone K paspabotke un
Pa3BUTUIO 3TUX TEXHONOMMN. YCNIOBHO MOXXHO Ha3BaTb noaxon, npuHaTein B8 CORBA, kak
"nBuXKeHne ceepxy”, a nogxon .Net kak "gBu>xeHune cHuU3y". To ecTb, pa3paboTka u
peann3saumna B CORBA, B nepByto o4epenb, BeaeTcs oT cneuyndpumkaumnm OMG, KkoTopble
XOTS M OCHOBbIBAKOTCHA Ha NPaKTUYECKOM OMbITe pa3paboTyMKoB, HO B CBOEN OCHOBE,
TeopeTun4eckme NPoekTbl MHTepdencos, pacCiNTaHHbIE Ha MPaKTUYECKYI0 peasn3aumnio
KeM yrogHo.

B oTanymne ot CORBA, .Net BO3HMKNA 3BOIIOLUMNOHHBIM NyTeM, T.e. nyTeM nNpob n owmnbok
umpmbl Microsoft, kKoTopasa co3faBasia CBOU NMPOAYKTbI, MPOABUrasiCb MEJIKUMU LLAramu,
OTTaJIKNBASACb OT OMbITa UCMOJIb30BAaHUA UX MUJIJIMOHAMIN NOJib3oBaTenen. KOHeYyHo, 3To
He obownock 6e3 KpoBM N Cne3 AaHHbIX NOJib30BaTesien, HO 3aTO eCTb ropa3ao 6onbLias
YBEPEHHOCTb, YTO 3TOT NyTb He 3aBefeT B TYNUK. BO3MO>XXHO, B HEKOTOPbIX OTHOLLUEHUNSAX
.Net BbirnaauT 60n1ee NPUMUTUBHON, HO 3aTO €CTb YBEPEHHOCTb, YTO 3TO peasibHas
paboTatowasa TeXHoNormsa. 3Ta NPUMUTUBHOCTb MOXKET OKa3aTbCA MHUMOW, TakK Kak
CORBA — OTKpbITbI CTAHOAPT 1 BCE €e BHYTPEHHOCTN NpenocTaBs/ieHbl KO Bceobliemy
o6o3peHunto, B .Net )xe BHYTPEHHSAS CTPYKTYypa B OCHOBHOM CKpPbITa, @ TO 4TO HaxoANTCSH
CHapPY>X1 OENCTBUTEJSIbHO CMOTPUTCH A0BOJILHO MPOCTO.

2.2 Peanun3auma KJIMEHT-CEPBEpPHOU apXUTEeKTYpbl B
MacLITabHbIX NpoeKTax



B coBpeMeHHOM Mupe, Hanbosiee CNOXKHBIMU U Harpy>XeHHbIMU ABASAIOTCA MOXKaNyn He
KopropaTuBHblIe NH(POPMaLMOHHbIE CUCTEMbI, OXBaTblBaloLLMe ThICAYU MoJsib30BaTeNen, a
npencTtaBuTesIn NTPOBOV UHAYCTPUN, Takne Kak MMO-Urpbl oXxBaTbiBatoLMe MUTIMOHDI
noJib3oBaTesien No BCeMy MUPY. APXUTEKTYpa TakKUX NPOEKTOB A0JIKHa OblTb
MacwTabupyemon. Begb Ha cTapTe NpoeKTa Harpys3kn Kak npaBusio HEBEJIMKHK, a
BMOCNeACTBUM MOTYT BblpacTu O4eHb ObICTPO. TakXe, Harpyska o4eHb He perynspHas, u
XapakKTepusyeTcsa BCrJieCKaMn akTUBHOCTU NoJib3oBaTesien. COOTBETCTBEHHO,
apXUTEKTypa OO/KHA yMeTb BbICTPO HapawmBaTb MOLLHOCTU U pacnpenensTb HarpysKky
TakuMm obpa3oM, 4ToObl BblAepXaTb MUK aKTUBHOCTW Mosib3oBaTenen. Hanpumep B
npoekTe “Eve-online”, npn MaccoBOM NPUCYTCTBUU (HECKOJIbKO ThbICSAY) UFTPOKOB B O4HOM
CeKTope, BKJIlo4YaeTCsa 3aMesieHne nrposoro spemMeHun. B npoekte “World of Tanks”
ncnosb3lyeTcsa 6J1OKMPOBKa BXoAa N3ObITOYHOr0O KONMYECTBa UFPOKOB U (husnveckoe
pacnpeneneHne cepBepoB Mo reorpadum NpuUCcyTCTBUSA NOJIb30BaTENEN.

B uenom, apxutektypa MMO-npoeKkTa BbIrNaauT cnegyowmm obpasom:

Puc 3. Apxutektypa MMO

/(;HI‘I'\E Mechanics Service \ RPC

Avatar MSG
MOB

- /

B uenom, BbIrNagnT Kak Klaccu4eckasa TpexypoBHeEBas apxntekTypa. Boobuie, MOXXHO
OTMETUTb, YTO COBPEMEHHbIE NH(POPMALMOHHbLIE CUCTEMbI CTAHOBSATCA MOXO0XXWN Ha Habop
CepBUNCOB, KOTOPbIEe B3aUMOAENCTBYIOT KakK C MoJib30BaTeNeM Tak n mexxay cobon.

Database Service

iy
MSG
Client

application

F
W

Auth Service

Puc 4. Tekywine apxnTekTypbl COBPEMEHHbIX MHPOPMaLNOHHbLIX CUCTEM



Browser Browser PWA & Mobile Client
Browser (Fat Client)
(Thin Client) (Thin Client + Interactive SPA Render + Y
AJAX reloading elements) . Data + .
Render + Data + Logic Logic Offline
Storage

Web Server Web Server
(Static + Dynamic Pages) | @ ! (Static + AJAX)

v v

Application Server Application Server

Web Server (AJAX + Comet)

v

Application Server
Render + API +

Web Server (AJAX + WS)

v

Application Server

Render + Data + Logic : E Render + Data + Logic E ;
° 1 % I Data + Logic API + Data + Logic
Database Server E E Database Server Database Server
#5 Web-client #6 Web 2.0 #7 SPA #8 PWA & Mobile

Bosbliag 4acTb TEKYLLUMX MHHPOPMALNOHHBLIX CACTEM NOCTPOEHLI MO apXUTEKType #5,
cenyac O4eHb aKTUBHO pa3BUTME CUCTEM MO #8. XOTA BCe OCTaJIbHble apXUTEKTYpbI
Tak>Xe NPUCYTCTBYIOT. Hanpumep #6 3TO BCAKOro poda noyYToBble Cay>X0bl Tuna mail.ru,
gmail n T.4.

Ecnm 0606wWaTh, TO MOXXHO MPUKUHYTb BEKTOPbI Pa3BUTUSA NHHOPMALMOHHbLIX CUCTEM:
BbicOKOHarpy>xeHHoe obnako.

MpenmyulecTsa: O61aka XOPOLLO CAPABAATCS C BbICOKMMU Harpy3kaMmu, XopoLLo
MaclTabupyoTcs.

HepoctaTku: Nnoxaa MHTEPaKTUBHOCTL C MOJIb30BaTENIEM.

DB-ueHTpu4YeCcKu noaxopn.

MpenmywecTtBa: CYB[, BCTpOEHHOE B NMpuioXKeHune, paboTa € 10KasbHbIMN OaHHbLIMU.
HepocTaTkun: cBeaeHme Bcero obweHns mexxay npuioXXeHnaMm Ha ypoBeHb AaHHbIX.
OpHopaHrosoe Bzaumopeucrteue (Peer-to-peer).

MpenmyulecTBa: CepBepa 6yayT BbINONHATL TONIbKO PYHKLNM Bpokepa, loKanbHoe
B3auMoAencTBue ropaszio NpoayKTueHee,




HepoctaTkn: Bonpoc nosepusa cocegHemy nmpy. OTCyTCTBME CTaHAAPTU3NPOBAHHBIX
NnpPOTOKOoN0B, bubnunoTtek, hpenmBopkoB Ans pa3paboTkum MNO (BeCb MHCTPYMEHTapUn
npunaeTcsa NncaTb C HyNA).

SAKNMIOYEHUE

TexHONornm He CTOAT Ha MecTe N Mo NPeXXHEMY pa3BUBAOTCSA C BbICOKON CKOPOCThIO.
Tak>XXe KakK Bcerga, ibBMHasa 019 PeLUEeHN He NOET B HOIy C TEXHOJIOMrNYEeCKUM
nnaoepom. 3TOMy KOHEYHO €CTb MHOXKECTBO COBEpPLUEHHO 060CHOBaHHbLIX 06 BbACHEHU 1
Npu4YunH. [la)ke cenyac BCTpeyalTCs MHPOPMALMOHHbIE CUCTEMbI pa3paboTaHHbIe Ha
FoxPro nnwn Clipper nog DOS (ga, oa, ToT caMblin hanln-CepBePHbLIN BapuaHT) 1 caMoe
rJlaBHOE, 4TO OHW paboTatoT n BocTpeboBaHbl. HO 3TO B OCHOBHOM CBSA3aHO C yTepewn
KOMMNEeTEeHUMIN NO NOCTaHOBKE 3a4a4yn, C LOPOroBM3HOW pa3paboTKM aHaNorM4Horo
peweHnsa Ha COBPEMEHHbIX TEXHOIOMNAX N T. 4.

B obLiem, ecnu npoaHaan3npoBaTh U CrPYNMUPOBaTh TEKYyLLME MOTPeOHOCTU pbiHKA, TO
MOSy4YNUTCA CNenyownn nepevyeHs:

e Highload — 0bpaboTka MHTEHCMBHOIO NMOTOKa 3arnpocCoB.;

e Big data — BO3MOXHOCTb obpabaTbiBaTb 60nblIME 0OBbEMBI OaHHbIX;

e Big memory u in-memory DB — BbICOKas yTuansaumsa o6bemMoB NnamMaTm nau
nepeHoc 6a3 AaHHbIX MOJIHOCTbIO B ONEPaTUBHYIO NaMAThb;

e High connectivity — 6onbLuoe KONM4eCTBO KOHKYPEHTHbIX (0AHOBPEMEHHbIX U
OOJITOXKUBYLLMNX) COeAUHEHU KJIMEHTOB K CcepBepy.

O4yeHb MHOrMe 13 JaHHbIX 3aMpoCoB Y)XKe A0J/IKHbI ObITb peasin3oBaHbl Ha YPOBHE
rocnporpaMm B paMKax pa3BUTUA TaKUX CUCTEM KaK “YMHbIAN ropoa”, B paMKaXx pa3BuTus
undpoBu3saunm npaBnTeNnbLCTBa, Hanpumep noptan “focycnyrn”.

EcTtecTBEeHHO, 60NLLWINHCTBO 0OLLEHMA CenYac naeT No KaHaslaM LUMPOKOMOJIOCHOIO
poctyna. Mo gaHHbIM PocTenekoma, LWUMNMO y aboHeHTOB, No Tepputopum Poccun B 2014
roay 6110 75% BkAo4Yas MobubHblE KaHasbl CBSA3U. A MOBUIbHBIX HOMEPOB MO
CTaTUCTMKe 6bIS10 MO ABaA-TPU Y Kakaoro. Takum obpa3oM, OCHOBHbLIM KaHasioM CBA3U
OCTaeTCs UHTEepHeT.

NHMOpPMaLIMOHHbIE CUCTEMBI, CYyAs MO TEHAEHUNAM Pa3BUTUS, ByayT CTPOUTb KOCTSK U B
NanbHenwem obBelMBaTbLCA CEPBMUCAMN KaK efka - rmpasHaamu. C TOUYKU 3peHUns
pa3paboTKM KOHKPETHOro cepBuca, Tak BbinaeT aewesne u bbicTpee. Ho Hago NOMHUTb,



4YTO TYT CTAHOBUTCS CUIbHOM POJIb CUCTEMHOI0 apXNUTEKTOPA, KOTOPbLIN O0/IKEH
Jep>XaTb B rOJIOBE BCIO 3TY MMPJISHAY U He AonycKaTb npobsiem Bo B3auMoaencTBUm
Pa3/INYHbIX CEPBUCOB MexXay coboi.

Tak>xe, LaHHble CepPBUCHI HAYNHAIOT aKTUBHOE NPOHUKHOBEHME B Hally MOBCEAHEBHYIO
XXN3Hb Y>Xe B iBHOM BUAe, HanpuMep B BUAe NHTepHeTa Bellen. I ckopo ngmnoma
“NMO3BOHUTBL MO XOJIOAUNBHUKY" U3 Hallero geTcTBa MoXeT 06epHYTbCA CypoBOM
DEeNCTBUTENIbHOCTbLIO U Aaxke 6onblue, MOXKHO ByaeT “no3BOHUTb XONOAUNBHUKY”. YKe
cenyac MOXXHO CTPOUTb KJIMEHT-CEPBEPHYIO apXUTEKTYpPY CBOEro yMHOro goma.
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