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[1peancnosume

Bbl 60ub1e roza p3.6OTaJII/I Ha/l CJIOKHBIM ITPOEKTOM. HaKOHeH, KasKeTcCsd, BCe Ipo-
TrpaMMHbI€ KOMIIOHEHTDBI TOTOBbBI, 1 Ja’K€ MOJYyJIbHOE TECTUPOBAHMNE BBITTOJTHEHO. MozxHO
B3/IOXHYTbH C obaeryenuem. Bor sakonunim.

Nnu?

OsHavaer JI «TOTOBHOCTH MPOTPAMMHOTO KOMITIOHEHTa», 4TO OH TOTOB K pabore? TToj-
FOTOBJIEHA JIU Ballla CUCTeMa K pasBepThiBaHnio? CMOTYT JIU ¢ Hell CipaBuThCs 6e3 Barlieii
HOMOTITE OOCJTYKMBAIOTIIIT IEPCOHAT U TOJIIIBI PeAIbHBIX TToJIb3oBareseit? Her jin y Bac
HEXOPOIIIETO TIPEUYBCTBIS TPSIAYIINX HOUHBIX 3BOHKOB ¢ MAHUYECKUMU TIPOChOAMU O
nomonu? Beap paspaboTka — 9T0 He TOJBKO BBOJ BCeX HEOOXOAUMbIX TIPOrPAMMHBIX
KOMIIOHEHTOB.

CaummkoM 9acTo paboTaroImast Hajl TPOEKTOM TPYIITA CTABUT CBOEH TehI0 He IOTYI0
GecpobIEMHYT0 9KCILTYATAIIIo, a TPOXOKAEHNE TECTOB KOHTPOJIST KauecTBa. To ecTh
U3PsITHASA YacTh paBGOTHI KOHIIEHTPUPYETCst BOKPYT TPsAyIero rectiuposanus. OHaKo
TECTUPOBAHWUE, IaKe THOKOE, TPAKTIYHOE 1 aBTOMATH3UPOBAHHOE, HE SIBJISIETCS TapaHTHE
TOTOBHOCTH TIPOTPAMMBI K (QYHKITMOHUPOBAHUIO B PEAJIbHBIX YCJI0BUAX. Bo3unkaromune
B PEATTBHOCTH HATPY3KH, 00YCIOBIEHHbIE CYMACITENITNMI MOTH30BATETSIME, TPADUKOM
1 XaKepaM¥ U3 CTPaH, 0 KOTOPBIX BBI ke HUKOT/IA He CIIBITIAIN, BBIXO/ST 32 PaMKHU
YCJIOBUI, KOTOPbIE MOXKHO CMOJIEJIMPOBATh B IIPejieJlax TecTa.

YT06BI MPOCTEANTD 32 TOTOBHOCTHIO MIPOTPAMMBI K PEAJbHBIM YCIOBUSAM, TPeOyeTCst
COOTBETCTBYIOIIAs OATOTOBKA. SI X0y IIOMOYb BaM BBISIBUTH HCTOUHUK ITPOOJIEM U TTO/I-
CKa3aTh, Kak ¢ HUMU 6opoThesa. Ho mpeskiie ueM Mbl MPUCTYTIUM K JIEJTY, XOTEI0Ch Ob
OCBETHThH HEKOTOPBIE MOTTYJISIPHBIE 3261y KICHU.

BO-HepBI)IX, CJIeyET IPUMUPUTDHCA C TEM, UTO JasKe CaMOC€ JIy4dlllee IJIaHUPOBaHUE HE
03BOJISIET N30eKaTh HEKOTOPbIX HEXOPOIINX Belei. PaSyMeeTCH, nX BCEr/ia 110 BO3-
MOKHOCTH CJIEAYET NNPEAOTBPalllaTh. Ho mbIcas o TOM, YTO Bbl B COCTOAHUU IIPE/ICKA3aTh
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" YCTPaHUTb BCE€ BO3SMOJKHbBIC HpO6JI€MbI, ABJIACTCA pOKOBOfI omubkoit. Bmecto aToro
cjaeayeT nMpeArnpuHATb HEKUE JIefICTBHF{, CBOJANIME Ha HET BOSMOJKHbBIEC PUCKH, 110~
CTapaBIIWCH IPU 3TOM I'apaHTUPOBATH pa6OTOCHOCO6HOCTb CUCTEMDBI la’Ke B CJIydyae
HENIpeABUICHHDBIX TAKEJTbIX HOBpe>KI[eHHI>i.

Bo-BTOpBIX, CileayeT OHATh, 4To «Bepeus 1.0» — 9To He KOHeI| mporiecca paspaboTKH,
a HayaJio CaMOCTOSITETbHOTO CyIeCcTBOBaHUS cucTeMbl. CUTyalns HaloOMIHAET BbIPOC-
1rero pebeHKa, KOTOPbIiA B TIEPBOE BPEMst BBIHYK/IEH JKITh € POAUTEISIMU. Bpsij i Bam
3ax0uercst, UTOObI Balll CbIH HaBCer/a MOCEIUIICS B Ballleil KBapTHUPe, 0COOEHHO BMECTe
CO CBOEIT CYTIPYTOi, YeThIPhMSI IETbMHU, ABYMsI COOAKaMU 1 KaKasy.

AHajiornyHbIM 00pa3oM BCe IIPUHSATBIE Ha dTalle pa3padOTK KOHCTPYKTOPCKUE pelie-
HUS OKasKyT OTPOMHOE BJIMSIHME Ha Ballly KM3Hb 11ocje Bbixoga sepcun 1.0. Ecom Bb
He cyMeeTe CKOHCTPYHUPOBATh CUCTEMY, OPUEHTUPOBAHHYIO Ha PeaibHYIO IIPOU3BO/I-
CTBEHHYIO Cpejly, Ballla )KM3Hb 110CJIe ee Bhillycka OyzeT moJjiHa BoJiHeHui. Y 3ayacrtyio
HEIPUATHBIX. B 9T0il KHUTe BbI I03HAKOMUTECH ¢ BasKHBIMI KOMIIPOMUCCAME 1 Y3HAETE,
KaK X J0OUBATbC.

U wakoHel1, HecMOTPs Ha BCEOOIILYIO TIOGOBb K TEXHOJIOTUSM, TPUBJIEKATETIHHBIM HOBBIM
METO/IaM U KPYTHIM CHCTEMaM, BaM MPUJETCS TPU3HATH, YTO HUYETO U3 ATOTO MO HOJIb-
IOMY CYETY He UMeeT 3HaueHust. B Mupe 6usHeca — a IMEHHO OH 3aKa3bIBAaeT MY3BIKY —
BCe CBOAMTCS K JieHbraM. CucteMbl cTosT feHer. YToObl KOMIIEHCHPOBATh 3aTPAThl Ha
CBOE CO3/IaHNe, OHU IOJIKHBI IPUHOCUTD IEHBIU B BU/IE IIPSIMOTO JI0X0/1a NJIM 9KOHOMUHN
cpezets. JlononHurenbHas pabota, Kak U TPOCTOU, 060paunBaETCsT IOTIOJHUTETHHBIMI
pacxomamu. HeadderTusHbIil Ko dopozo 06X0auUTCs, TaK Kak TPEOYET KalUTaIbHbBIX
BJIOXKEHUH M OKCILTYaTallHOHHBIX 3aTpar. YToOb! MOHSTH IEHCTBYIONIYIO CHCTEMY, HYKHO
JyMaTh B TePMUHAX BBITOJBL. UTOOBI OCTATHCS B JIeJie, Bl IOJLKHBI TPUHOCUTD JICHBTH
WU XOTs1 OBl HE TePATh WX.

A Hazeroch, aTa KHUTA MMO3BOJUT U3MEHUTH CUTYAITUIO W TIOMOKET BaM W OPTaHU3AIIIH,
B KOTOPOT BBI paboTaeTe, N36e5KaTh OTPOMHBIX TIOTEPD U TTEPEPACXO/IA CPENCTB — YACTOI
COTYTCTBYIOTIEN TTPOGIEMBI KOPITOPATHBHOTO MTPOTPAMMHOTO 0OECTIEUEHTIST.

[na Koro npeaHasHayeHa 3Ta KHUra?

S1 mucan aTy KHUTY sl aDXUTEKTOPOB, IPOEKTUPOBIIMKOB U Pa3paboTUYNKOB MIPO-
IPaMMHOTO 0OecIIeueH st KOPIIOPATUBHOIO KJIacca, B TOM YHCJIE CAiiTOB, BEO-CIIyKO U
EAI-tipoexros. [lyist MeHs IporpaMMHOe 0OecIieYeH e KOPROpamueHo20 Kiacca O3HaYaeT,
YTO MPHJIOKEHHUE JOJKHO Pab0TaTh, B IPOTUBHOM CJIy4Yae KOMITAaHUsI IIOTEPSIET JAE€HbIH.
B aTy kareropuio nomnajjaloT Kak KOMMep4YecKre CUCTEMbI, HAPSIMYTO CBSI3aHHBIE C T10-
JIydeHueM J[0X0/1a, HallpUMep TyTeM IPoJIax, TaK U BaKHble BHYTPUKOPIIOPATUBHBIE
CHCTEMBI, HeOOXOIUMBIE JIJIsI BBITOJIHEH NS pabounX obsi3aHHOCTEl cOTpyAHIKOB. Eciu
BBIXO/] Ballleil IPOrpaMMbl M3 CTPOsI MOJKET Ha LeJIbII JIeHb OCTaBUTh YejioBeKa Oe3 pa-
GOTBI, 3HAYMT, 9Ta KHUTA IIPeJHa3HAaueHa JIJIsI Bac.
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CTpyKTypa KHUMU

Kuwnra pas/ieJieHa Ha Y€TbIPpE YaCTU, KaKasd U3 KOTOPbIX HAYMHAETCA C IIPAKTUYECKOTI'O
IIpuMepa. B yactn 1 ITOKa3aHO, KaK COXpaHUTb aKTUBHOCTb CUCTEMBI, obecrieyus ee
6830TK33HYIO pa60Ty. HeCMOTpH Ha O6eHlaHHyIO HaZe’KHOCTDb 3a CUHET I/136bITO'~IHOCTI/I,
paciipe/ieJieHHbIe CUCTEMbBI IECMOHCTPUDPYIOT JIOCTYIIHOCTD, BBIPAKaEMYI0 CKOPEE «/IByMS1
BOCbMEPKaMM», YEM JKE€JIaHHBIMU <IIATbIO lIeBSITKaMI/I»l.

Heo6x01MMOii IpeIIoChUIKON /IS PACCMOTPEHMS JIIOOBIX PYTUX BOIIPOCOB ABJISETCS
cmabunvrocmy. Eciu Ballla CUCTEMA PYIIUTCST HECKOJIBKO pa3 B JIeHb, HUKTO He OyzeT
paccMaTpPUBATD ACTIEKThI, CBSI3aHHbIE C OTAAJICHHBIM Oy IyIuM. B Takoii cpeze foMuHM-
PYIOT KPaTKOCPOYHbIE UCTIPABJICHUS U, KaK CIE/CTBHIE, KPAaTKOCPOUHOE MbITiicHe. be3s
CTabUJIBHOCTU He OyAeT KOHKYPEHTOCIIOCOOHOTO OYAYILEro, 0ITOMY IIEPBBIM AEJI0M
cJIelyeT MOHSTh, KAKUM 0OPa3oM BbI MOKETE TapaHTUPOBATH CTAOMIBHOCTD OA30BOii
CHCTEMBbI, KOTOPas OCIYKUT OCHOBOM JIJIst lajibHENIINX paboT.

Kax ToJ1bK0 BbI J0ObeTECh CTA0MIBHOCTH, IPUXOAUT BPEMSI II03a00TUTHCS O MOIIHOCTH
CHCTeMbL. DTOii TeMe MOCBAIIeHa 4acTh 11, B KOTOPOIi BbI II03HAKOMUTECH CO CIIOCOOaMU
M3MEPEHUs TOTO TTapaMeTpa, y3HaeTe, YTO OH HAa CAMOM JleJie 03HAYAET, U HAYYUTECh
OTITUMHU3UPOBATH €T0 B JIOJTOCPOYHOM TIepcrieKTuBe. S MoKaKy BaM IPUMepPBI TaTTEPHOB
1 aHTUTIATTEPHOB, MJLJIIOCTPUPYIOIIUE XOPOIITNE U TIJIOXUE TPOEKTHbIE PellleHus, 1 MPO-
JIEMOHCTPUPYIO MOTPSICAIONEE BIUSHUE, KOTOPOE 9T PEIIeHUsT MOTYT OKa3bIBaTh HA
BBIYUCITUTEIBHYIO MOTIIHOCTH (M, KaK CJIeJICTBUE, HA KOJTUYECTBO HOUHBIX TeTe()OHHBIX
3BOHKOB M COOOIIEHMUI ).

B yactu II1 MbI paccMoTpuM 0011e BOIPOCH IPOEKTUPOBAHUS, KOTOPbIE aPXUTEKTOP
JIOJI’KEH YUUTHIBATH TIPH HATIMCAHUH TIPOTPAMM JIJIs [IEHTPOB 00PabOTK Y JaHHbBIX. 32 M0~
clle/iHee JIeCSTUIIETHE allliapaTHoe o0ecIieueH e 1 MPOEKTUPOBaHNE HHPPACTPYKTYPhI
TpeTepriesin 3HAYNTeTbHbIe NI3MEHEHMST; K TPUMepY, Takast OTHOCUTEJIbHO PeIKast paHbIle
MpaKTUKa, KaKk BUPTYAJIU3AIHSs, ceiiyac paclpocTpaHeHa TPaKTUIYeCKN TTOBCEMECTHO.
Cetn cTanm Ky/ia cIOKHee — Terepb OHU SIBJISIOTCS MHOTOYPOBHEBBIMU 1 TTPOTPAMMU-
pyeMbiMit. OGBIYHBIM JIEJIOM CTaJIU CETH XPaHEHMs JaHHBIX. PazpaboTKa IPOrpaMMHOTO
obecrieyeHus OJKHA YIUTBIBATh M MCIIOJAb30BATh 9T HOBIIECTBA /IS 0OeCIeYeHusT
GecriepeboiHON pabOThI IIEHTPOB 00PAOOTKHU JAHHBIX.

B wactu IV cyiiecTBoBaHue CHCTEMBI PACCMATPUBAETCSI B paMKax o01ieit mHbOP-
MAIMOHHON 9KOCHCTEMbI. 3a4aCTYIO IIPOU3BOJACTBEHHbIE CHCTEMbI HATOMUHAIOT
kora HIpéaunrepa — oHM 3anepThl B KOPoOKe 6e3 BOZMOKHOCTH HabII0aTh 32 UX
COCTOSTHUEM. 3/I0POBBI0 9KOCUCTEMBI 3TO He criocobcTByet. OTcyTeTBUe WHOOP-
Malli¥ IeTaeT HEBO3MOKHBIMU TleJIeHANIpaBIeHHbIe yayudnienus?. B rmase 17 o6cyx-
natoTcst (haKTOPBI, TEXHOJIOTUHU U IIPOIIECCHI, KOTOPBIE CJIE/LYeT U3ydaTh y PaBGOTAIOIIIX
cucteM (9TO eIUHCTBEHHAs CUTYAIUs, KOTIA MONMCHO U3YUIaTh OIIPeeIeHHbIE BEIIN ).

! To ectb 88, a ve 99,999 % Bpemenu 6e30TKa3HOI paGOTHL.

2 CoryyaifHble I0Ta/(K1 IOPOH MOTYT MPUBOUTD K YJIyUIIEHUSIM, HO B IOJ[ABJISAIONIEM GOIBITUHCTBE
cJIy4aeB XaoC OT HUX TOJIBKO BO3pacTaer.
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BhisgicHuB mokasarean paboTOCIOCOOHOCTH ¥ MPOU3BOAUTEIbHOCTH KOHKPETHOM
CUCTEeMbL, BBl CMOsKeTe JeiicTBoBaTh Ha OCHOBE 9TUX AaHHbIX. Bosee Toro, mogo0HbIil
HOJIXO/] SABJISI€TCS 00sI3aTEIbHBIM — AEHCTBUS HYNCHO TIPEAIIPUHUMATD TOJbKO B CBETE
nosyyeaHol nugopmanuu. Mnoraa aTo npoiie ckazaThb, YeM c/iejiaTh, U B riaBe 18
MBI PACCMOTPHM IIPEIATCTBUA Ha YT K U3MEHEHMIM U CIIOCOOBI UX YMEHbIIEeHNUS
U TIPEO/IOTIEH NS,

AHanus npmmepos

[l minmocTpai OCHOBHBIX KOHIIETITIME KHUTH ST TPUBE HECKOJBKO PA3BEPHYTHIX
npuMepoB. OHM B3SITHI U3 PEATBHOM JKM3HU U OTMUCHIBAIOT CUCTEMHBIE OTKA3bl, KOTOPBIM
st OBLIT CBUJIETENIEM. DTH OTKA3bl OKa3a/IMCh KpaliHe JOPOTOCTOSIIIIMMU — U KOMITPOMETH-
PYIOITME — JIJIS TeX, KTO UMeJI K HUM oTHoIeHne. [loatomy s omyctit maHbOpMaIuio,
KOTOpast MO3BOJNIA ObI MACHTH(MHUIIMPOBAT KOHKPETHBIEC KOMIIAHUH 1 JIFo/eil. Takske st
TTOMEHSJT HA3BAHWS CUCTEM, KITACCOB M MeTOZI0B. Ho M3MeHEHMSIM TTO/IBEPTIINCEH TOJBKO
«HECYIEeCTBEHHbIe» JleTasn. Bo Bcex cirydasix s yKasasl 0Tpaciib, TOCTEI0BATETHHOCTD
COOBITHIT, PEKUM OTKA3a, TIyTh PACTIPOCTPAHEHMSI OIMTUOKY U pesysibrar. [leHa Bcex aTux
OTKA30B He MpeyBeIndeHa. JTO peabHble TOTEPU PeabHBIX (hupM. A yrmoMsHyI aTh
UG PHI B TEKCTE, 4TOOBI TOAUEPKHYTH CEPhE3HOCTh MaTeprasa. OTKa3 CHCTEMBI CTABUT
TTOJT y/Iap peasbHbIE JIEHBIH.

bnarogapHocTtu

W jiest KHUMM MOSBUIIACK TIOCJIE MOETO BhICTyTIIeHus riepet rpytinoii Object Technology.
[TosTomy = gossken nobaarogaputh Kaiina Jlapcona (Kyle Larson) u Kinaiiza Kattunra
(Clyde Cutting) — 6aaroapst UM st BBI3BAJICS CIIETATh JOKJIa/l, KOTOPBINH OHU GJaro-
CKJIOHHO npuHsm. Heonenumyio nmoguepsxkky mMue okasaa Tom (Tom Poppendieck)
u Mopu ITonnenauk (Mary Poppendieck), aBropbl 1ByX (haHTacTHYECKUX KHUT 0 «Oe-
PEKIMBOI paspaboTkes . DTo oHM yOe I MEHS, 4TO S TIOJHOCTBIO TOTOB K HATIMCAHUIO
coberBennoi kauri. OTenbHoe criacubo Moemy aApyry u kostere Jlnony Crioapry (Dion
Stewart), KOTOPBIH TOCTOSHHO OIIEHUBAJ HATTMCAHHDIE (DPArMEHTBIL.

Pasymeercst, 6b110 ObI yITyIIIeHHEM He Mo0JIarofapuTh MO0 JKeHy 1 godepeid. IlepByto
MOJIOBUHY CBOEH JKU3HU MOST MJIJIIIIast I0Yb CMOTPEJIa, Kak s paboTato HaJl KHUTOW. Bbl
BCE TaK TePIeTBO KM, Koraa s paboTal Jake B BbIXogHbIe. Mapu, AHHa, Djizaler,
Jlaypa n Capa, orpoMHOe BaM cracu6o.

! Knuru Lean Software Development u Implementing Lean Software Development. Ilocennss ObLia
repeBejieHa Ha PYCCKU SI3bIK U3/IATETCTBOM « BuiibsiMcy 1 BbIIILIA 110/ HazBaHueM «bepexinBoe
MIPOM3BOCTBO MPOrpaMMHOT0 obecriedeHust. OT HIACH A0 MPUOBLII.



BBeneHue

CoBpeMeHHbIe yueOHbIe TIPOTPAMMBI TI0 pa3paboTKe MPOrPAMMHOTO 00ECTICUeHNUST STB-
JITIOTCST /IO yKaca HEMOJIHBIMI. B MX paMKax paccMaTpUBAETCS TOJIBKO TO, Kak 0LiCHA
BecTr cebs cucteMma. [Ipu 5TOM He pacKpbIBaeTCs OOPATHBII ACTIEKT — KaK CHCTEMBbI He
donrcivl cebst BeCTH. A OHU He JIOJIKHBI PYIITUTLCS, 3aBUCATh, TEPSITh TaHHbIE, TIPEI0-
CTaBJIATH HECAHKIIMOHUPOBAHHBIM OCTYII K MH(MOPMAaIIUY, IIPUBOIUTD K IIOTEPE JICHET,
paspymaTh Bally KOMIIAHUIO MJIM JIMIIATD BaC 3aKa3YMKOB.

B aT0i KHUTE MBI PACCMOTPUM CIIOCOOBI TMIAHUPOBAHUS, TPOCKTUPOBAHUS U CO3AHUS
IIPOrpaMMHOTO obectiedeH st — 0COOEHHO PacCIPe/IeJIEHHBIX CUCTEM — C YYE€TOM BCEX
HEIPUATHDBIX aCIIEKTOB PE€a/JIbHOTO MHpPa. Mubr IMOATOTOBUMCA K apMHH HEJIOTUYHDBIX
I10JIb30BATEIEl, IETAIOINX CYyMACIIe/Ine, HelPeICcKa3yeMble BEli. ATaka Ha Balry
POTrpaMMy HAYMHAETCsI ¢ MOMEHTAa e€ BhIycKa. IIporpamMma oJikHa OBITH yCTOMYMBA
K Jir060My (hiatimMoby, castroT-a¢hdeKTy uin ccbliikaM Ha caiitax Fark u Digg. Mt
HETpeIB3ITO PACCMOTPUM TTPOTPAMMBI, He TIPOIIEIITIe TECTUPOBAHNE, U HAWIEM CTI0-
CO6bI TapaHTUPOBATDb UX BbIKUBaHWE ITPU KOHTAKTE C P€aIbHbIM MHUPOM.

CospeMeHHas pa3paboTKa MPOTPAMMHOTO 00ECTIEYeHUST CBOEH OTOPBAHHOCTHIO OT Peasib-
HOCTH HAIOMUHAET CUTYAIHIO ¢ pa3paboTKoii aBTromMobuIiei B Hayase 90-x rogos. Mozesu
aBTOMOOGUIIEl, TPUYMaHHBIE HCKIIOYUTEIBHO B IPOXJIaIHOM KoMbopTe tabopaTopwii,
BEJIMKOJICITHO BBITJIA/IEN HA YepTexkaxX U B CUCTEeMaxX aBTOMATU3MPOBAHHOTO TIPOCKTH-
poBanus. VieanbHblie n3ruGbl MaruH GJecTesn epe/i TMTaHTCKUMU BEHTUIISITOPAMH,
CO3JIAIONMMHU JIAMUHAPHBIN 1TOTOK. [IpoekTHpOBIIKUKY, HACESABIIINE dTH CIIOKOWHbBIE
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[IPOUBBOJICTBEHHbIE TIOMEIIEHVST, BBIIABAIN KOHCTPYKIIUH, KOTOPbIE ObLJIN 3JIETaHTHBIMH,
UBSIHBIMU, XOPOIIIO IIPOLyMaHHbIMU, HO XPYIIKUMU, HE COOTBETCTBYIOIIUMU KPUTEPUSIM
MIPOYHOCTH U B UTOTE UMEJIM BecbMa CKPOMHBbII pecypc. [locTpoenue u npoekTupoBanne
[IPOTPAMMHOT0 00€ecTieueHust 10 OOJIBIIEN YACTH TPOUCXOAUT B TAKUX JKE OT/IATIEHHBIX
OT ’KU3HEHHBIX peanii CTePUJIbHBIX YCIOBUSIX.

Ham ke Hy»KHBI aBTOMOOWIIN, CIIPOEKTUPOBAHHbBIE [JIsI PealbHOrO Mupa. Mbl XOTHM,
YTOOBI HTUM 3aHUMAJIUCh JIIOAU, IIOHUMAIOIIIE, YTO CMEHA MACJIa 6¢e20d IIPOUCXOUT Ha
3000 Muub TI033KE, YeM HY>KHO; YTO NIMHBI HA TIOCJIeIHEe OIHON IeCTHAIATON oiiMa
MIPOTEKTOPA JAOJKHBI (DYHKIIMOHUPOBATH TAK JK€ XOPOIIO, KaK 1 Ha TIEPBOIA; YTO BOJIUTEIb
PaHO UJIN MTO3/THO MOJKET YIAPUTD 110 TOPMO3aM, JIeP:Ka B OJTHON PYKe COHIIBUY C STTIIOM,
a B IPYTO# COTOBBIN TesedoH.

1.1. MpaBunbHbLIN BbIGOP LEenn

bBousbimmmaCcTBO IIporpaMmm pa3pa6aTblBaeTc51 JLJISL PICC]Ie,ZIOBaTeJIbCKOfI ]Ia60paTOpI/II/I niam
TECTEPOB N3 OTAE/JIa KOHTPOJIA Ka4eCTBa. Onn IIPOEKTUPYIOTCA U CTPOATCA, 4TOOBI Ipo-
XOAWTb TaKHE TECTDI, KaK, K IDUMEDPY, «KJIMCHTY Tpe6yeTCH BBECTH UM N (I)aMI/I]II/IIO n 110
JKeJIAaHUIO — OTYECTBO». 10 ecTh yCnJis HalTpaBJISIIOTCA Ha BBIZKUBAHUE B BbIMBIIIIJICHHOM
apcCTBeE OTAEJa KOHTPOJIA Ka4eCTBa, a HE B p€aJIbHOM MHPE.

MOJKHO /i1 OBITH YBEPEHHBIM, YTO TIPOIIEANIas KOHTPOJIb KauecTBa CUCTEMa TOTOBA
K Mcnosb3oBanunio? [IpocToe MpoxoKaeHre TECTOB HUYETo He TOBOPHT O CTAOMILHOCTH
CHCTEMBI B CJICIYIOIINE TPH, & TO U JIECATD JIET €€ KU3HU. B pesysbrare MOKeT pOAUThCS
Toyota Camry oT IpOrpaMMUPOBaHNUSL, CIIOCOOHAST Ha THICSIYU YacOB Oe30TKa3HOi pabo-
ThI. A MOKeT nosyunthest Chevy Vega, 3a HECKOIBKO JIeT POTHUBAIONINI 10 JIBIP, WJIN
Ford Pinto, HOpoBsIMil B3OpBaThCs IIPU KaxKI0M yAape B 3aiHui 6aMiiep. 3a HeCKOJIbKO
JIHEl WJIM HeZleIb TECTUPOBAHUS HEBO3MOMKHO MOHATD, YTO IIPUHECYT CJAEAYOINe He-
CKOJIBKO JIET IKCILTyaTaIlUH.

HpOGKTI/IpOBU_[I/IKI/I ITPOMBITIIJIEHHbIX W3JIeJINI 10JITOe BpeM:A ITPUAEPKUBATNCD ITOJIMTUKA
IMO/ITOHKN «KOHCTPYKIIMU T10/] TEXHOJIOTUYHOCTD U3TOTOBJICHU > . HpI/I TaKOM II0/JIXO0/1e
K pa3pa60TKe ITPO/IYKTOB BbICOKO€ Ka4€CTBO /JIOJIZKHA COITPOBOXK/IaTb MUHNMaJIbHas1
CTOMMOCTDb IPOU3BO/CTBA.

A elie paHblile TIPOEKTUPOBITUKY U TPOU3BOIUTEN TOBAPOB BOOOIIE OOUTAIN B Pa3HBIX
mupax. Hexenmanme mpoeKTUPOBINKOB yYaCTBOBATH B JlajIbHENIIIEM TIPOIlecce TTPUBO-
JIAJIO K TTOSIBJIEHUIO BHTOB B TPY/IHOIOCTYITHBIX MECTAX, JieTaieil, KOTOPbIe JIErKO ObLIO
fepenyTaTh, 1 CaMONAJbHBIX KOMIIOHEHTOB TaM, IZI¢ MOTJIK Obl IPUMEHSITHCSI TOTOBBIE
KOMILTEKTYyTomHe. V13 Bcero 9Toro Hen3beKHO BBITEKATO HU3KOE Ka4eCTBO U BHICOKASI
CTOMMOCTD ITPOU3BO/ICTBA.

3BYUUT 3HAKOMO, He TakK Jin? Mbl ceifuac HAXOAMMCS B aHAJIOTUYHOM TI0JI0KeH . Mbl
IOCTOSIHHO OI1a3/IbIBAEM C BBIITYCKOM HOBBIX CUCTEM, IIOTOMY UTO BPEMs OTHUMAIOT
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IIOCTOAHHbIE 3BOHKHU C Tpe60BaHI/I$[MI/I COIIPOBOXKIEHNA HEAOAETAHHDBIX ITPOEKTOB, YK€
BBIITYIIEHHbIX HAMU B CBET. Hammm ananorom rmoaronkun <«KOHCTPYKIIMH TI0/] TEXHO-
JIOTUYHOCTD U3TOTOBJICHUA» ABJIACTCA MMOATOHKA «KOHCTPYKIUU IO 9KCILJTyaTaIl[uio».
Pe3yJIbT8.TbI CBOUX TPYAOB MbI II€pe/la€M HE U3TOTOBUTEJIIO, 4 TEM, KTO 6y/:[eT C HUMHIN
pa6OTaTb. MBI 10KHBI IIPOEKTUPOBATb MHANBUAYAJIbHbIE IPOTPaAaMMHbI€ CUCTEMbBI 1
LIEJIBI KOMILIEKC HEe3aBUCUMbBIX CHCTEM, obeclieynBasd HHU3KYIO CTOMMOCTH U BbICOKOE
KauecTBO CBOeM NMPOAYKIINN.

1.2. BaXXHOCTb MHTYMLUUMK

Pemenust, mpuHsATHIE HA PaHHEH CTa[NM, OKA3bIBAIOT CUJIBHOE BJIUSHIE HA KOHEY-
HBIIl BUJ] CHCTEMBL. UeM paHbliie IPUHUMAETCST PellleHne, TeM CJIOJKHee TOTOM OT HEero
orkazarbest. OT TOTO, Kak BbI OMPE/IEIUTE TPAHUIIBI CHCTEMbI M KaK pa3odbere ee Ha
TIOJICHCTEMBI, 3aBUCUT CTPYKTYpa paboueil rpy s, 06beM (DUHAHCHPOBAHYSI, CTPYKTypa
COTIPOBOXKICHHUST TPOTPAMMHOTO MTPOIYKTA U Jlaske XpoHOMETpak paboT. Pactipenenetie
06sI3aHHOCTEl BHYTPU TPYIIIBI SIBJISETCS EPBBIM HAOPOCKOM apXUTEKTYPHI (CM. 3aKOH
Konses B pazzesie 7.2). Uponus cocTouT B TOM, YTO HA PaHHEH CTa/IUN PEIIEHUST TTPU-
HUMAIOTCS B YCJIOBUSIX MUHUMAIbHOM MHMOPMUPOBAHHOCTH. [ pyIITia ele moHSITH He
HUMeeT 0 KOHEYHOH CTPYKType OYAYIIEero mporpaMMHOTO TIPOAYKTA, HO YiKe TOJKHA
MPUHUMATH HEOOPATUMbIE PEIICHHSI.

Haxe B caydae «TMOKUX» TPOEKTOB! Uit NPUHATHS pelieHuil Jrydiine o0iaiarh aa-
pom mpenBuiens. To ecTh MPOEKTUPOBIINK JIOJKEH «IT0JIH30BATHCS MHTYHUITHEH »,
uToOBI 3aTJISTHYTh B Oy/Iyliiee U BBIGpaTh HanboJiee HaJleKHBIH BapuaHT. IIpu OIMHAKOBBIX
3aTparax Ha peau3alnio pa3Hble BADUAHTHI MOTYT UMETh COBEPIIEHHO PA3HYIO CTOU-
MOCTB KI3HEHHOTO IIMKJIa, TT09TOMY BasKHO YUeCThb, KaKoil ahheKT Kaxk/0e U3 peneHnii
OKayKeT Ha JOCTYITHOCTh, BBIYMCIUTEIBHY0 MOIIHOCTD U THOKOCTh KOHEYHOTO ITPOLYKTA.
A nmpogeMoHCTPUPYIO BaM Pe3yIBTaThl IeCITKOB BAPUAHTOB KOHCTPYKITMH € TIPUMepaMu
BBITOJIHBIX M BPEIHBIX MOAX00B. Bee ot miprMepsl s HabJTioiall B CUCTeMax, ¢ KOTOPBIMU
MHE JI0OBETOCH paboTaTh. VI MHOTOE U3 9TOTO CTOMIO MHe HECCOHHBIX HOYETH.

1.3. KauecTBO >X13HU

Bepcus 1.0 — 210 Havasmo ;JKU3HMU Ballleil TporpaMMBbl, HO He KOHeIT TpoekTa. 11 KauecTBo
Ballleil JKU3HU 1ocje npepoctapienus Bepcun 1.0 3akazurkam 3aBUCUT OT PELIEHUI,
KOTOPbIE BbI IIPUHSIIA B IAJIEKOM ITPOIILJIOM.

' YecrHo ITPU3HAIOCh, YTO ABJIAIOCH y6e>KH€‘HHI)IM CTOPOHHUKOM IUOKKX METO/I0B. AKL[eHT Ha paHHEM
IIpeaoCTaBJIECHUN U TI0CJI€/10BATE/IbHBIX YCOBEPHIECHCTBOBAHUAX ITPO/IYKTA CHOCO6CTByeT 6I)ICTp0My
BBOAY IPOTpaMMbl B 9KCILTyaTaIlUIO. A Tak KaK TOJIKO B Tporecce sKCIIyaTaliui MOKHO BUIETH
PeaKkIuIo IIporpaMMbI Ha peaibHbIe BOS,HeI;'ICTBI/IH, s BBICTYTIAIO 3a Jo0bIe METO/Ibl, ITI03BOJIAIOLIE
MaKCHUMaJIbHO 6bICTpO TIPUCTYIUTD K U3SYUYEHUIO €€ ITOBEJCHUA B PEAJIbHBIX YCIIOBUAX.
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1 4yem Obl HU 3aHUMAJICST BAIll 3aKa34HK, OH JIOJIPKEH 3HATH, YTO TTOJyYaeT HAJIEeKHBINH,
[POTECTUPOBAHHBIN B YCJIOBUSX 6E3/[0POKbsT U HECOKPYIIUMbIIT aBTOMOOUITb, KOTOPbIi
MOBE3eT ero OM3HeC BIIEpe/l, & He XPYIKYI0 UTPYIIKY U3 CTEKJIA, KOTOPOH CYXK/IEHO TIPO-
BECTH B MaraswHe ropasjio 60JIbIie BpeMeHH, 4eM Ha PeasibHOil Jopore.

1.4. OxBaT npobnemsl

«Kpusuc nporpammHoro obecriedeHust» Havascst 6oJiee TPHAATH JIET Hazal. 3040Mmo-
61A0CNbYbL CIUTAIOT, YTO TIPOrPAMMHOE O0eCIIeueHre MO-IIPEKHEMY CTOUT CAUIIKOM
noporo. (dtoit Teme nocesiiena kaura Toma ge Mapko Why Does Software Cost
So Much?) A 110 MHEHWIO Uelesbix d0HOPOs, ero paspaboTKa 3aHUMAET CAUIIKOM
MHOI'O BPEMEHU, HECMOTPSI HA TO UTO TeTeph OHA U3MEPSIETCST MeCsIaMt, a He TO-
namu. Cyzist 1o BCeMY, IOCTUTHYTAs 32 TOCJAe/HUE TPUIIATD JIeT MPOJAYKTUBHOCTD
WJLTI030PHA.

STV TEPMUHbI NOSIBUIUCH B COOBLLECTBE r’MOKOro NpoekTUpoBaHus. 3onotoenaaensiem (gold
Owner) HasblBaloT TOro, KTO MaTUT 3a NPOrpaMMHOe o06ecrnevyeHne, a LieNeBbiM JOHOPOM
(goal donor) — Toro, YbM 3aMpockl 3TO NPOrpaMMHOE obecneyeHne Npr3BaHO YAOBIETBOPSTD.
Kak npaBuno, 3To [ABa pasHbIX YeoBeKa.

B To ke Bpems, BO3MOKHO, PEaJIbHBIH POCT MPOIYKTUBHOCTH BBIPAKACTCS B TOM, UTO
Ternepb Mbl MOJKEM PeIaTh Oosiee MaciiTabHbie TPOOIEMBI, a He B YIEIIEBICHUN U YCKO-
PEHWY TPOU3BO/ICTBA YrKe CYNIECTBYIOMUX MTPOrpaMM. 3a MocJIe/IHNe IecaTh JeT cdepa
OXBaTa HaIINX MPOTPAMM BBIPOCIA HA HECKOJIBKO MOPSIKOB.

B criokoiinbie BpeM€EHa KJIMEHT-CEPBEPHBIX CUCTEM I/IH(l)OpMaHI/IOHHaH 6asza MorJa OXBa-
TbIBAaTb COTHU 1 ThICAYN HOJIbBOBaTe]IeI;'I, IIp1 3TOM O/THOBPEMEHHO C CHUCTEMOT pa6OTaJII/I
B JIy4lIEM CJydae HECKOJIbKO /IIOKNH U3 HUX. COBPEMQHHI)IG 3aKa3unku 6e3 CMYHIEHU ST
Ha3bIBAIOT TaKHe HI/I(I)pI)I, KaK «25 Tbicay napaJijieJIbHO pa6OTaIOH_[I/IX M0JIb30BaTeIei»
" <4 MUJLTMOHA YHUKaJIbHBIX MMOCETUTENEN B IEHD>.

Bospocan u tpeboBanms kK CPOKY dKCIAyaTanun. ECam panbiie <MsATh A€BITOK>
(99,999 %) TpeboBaauch TOJBKO IEHTPATBHBIM CepBepaM U 00CTYKUBAIOIIEMY X
repcoHaly, To ceifyac axe 3aypsi/iHbIM KOMMePYeCKUM caiiTaM Hy)KHa JOCTYIIHOCTD
24 wyaca B cyTku u 365 mHeil B roay'. OUeBUIHO, MBI PE3KO MATHYJIH BIIEPE B MACIIITa-
6ax co3aBaeMOTo MPOTPAMMHOTO 06ECTIeYeH s, HO OMHOBPEMEHHO € 3TUM TIOSIBUINCDH
HOBBIE BAPUAHTHI OTKA30B, 00CTAHOBKA cTasa GoJiee HeOMIATOTPUATHOM, a TEPITUMOCTD
K JedeKkTaM CHU3UIAC.

! Takag dopmynnpoBKa MHE HUKOT/IA He HpaBUiIach. Kak umskenep, s Obl GOJIbIIE ONEHU Bbi-
paskenue «24 Ha 365» nian «24 va 7 v Ha 52».
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Pacmmpenne rpaHull 3agaun — ObICTPO CO3[aBaTh IIPOTPAMMBI, KOTOPbIE HPABUJIUChH
ObI [10J1H30BATEJIAM U OBbLIM IPOCTHIMU B 00CIYKUBAHUU, — TPEOYET OCTOSHHOIO
YJyYIIeHUsI METOJUK IIOCTPOEHU S aDXUTEKTY Phl ¥ IPOEKTUPOBaHU . IIpH IOIBITKE
NPUMEHUTD BEIH, IOAXOAAIINE A5 HeOONBIIUX CaliTOB, K CUCTEMaM C ThICSYaMU
10JIb30BaTe e, K cucTeMaM 00paboTKK TpaH3aKI[Mii, K paciipeJeIeHHbIM CUCTEMAM,
IIPOMCXOASAT CaMble Pa3Hble OTKa3bl, 4aCTh 13 KOTOPBIX MBI OyZeM paccMaTpUBaTh
oIpoOHO.

1.5. MunnnoHoM 6onbLUle, MUITMOHOM MEHbLLE

Ha xapTy cTaBuTCSI MHOTOE: YCIIeX BAIlIero IIPOEKTa, BAIIN 1TPaBa Ha aKI[NH HJIN yJacTre
B IPUOBLISX, BBIKMBAHUE BAlllell KOMIIAHUH U JlajKe Ballle TPYA0yCcTpoiicTBO. CHCTEMBI,
OPHEHTHPOBAHHBIE HA ITPOXOK/IEHUE TECTOB KAYECTBA, YACTO TAK JAOPOTU B YCIOBHSIX 9KC-
IIyaTAIUH, IPOCTOST U COTTPOBOK/IEHUS, YTO HUKOT/IA HE CTAHOBSITCS PeHTAOEIbHBIMHU, He
TOBOPSI Y7KE O BBITOJIE, KOTOPAst HAYMHAETCST OCIIE TOTO, KaK TIPUOBLIL OT SKCIITyaTaI[ii
CHCTEMBI TIOKPBIBAET PACXOIbl Ha ee cozpanue. [10100HbIe CUCTEMBI IEMOHCTPUPYIOT
HU3KUI YPOBEHD IKCILIYaTAIIMOHHOW TOTOBHOCTH, YTO TIPUBOINT K TIPSIMBIM MTOTEPSIM B
BUJIE YITYIIEHHOM BBITO/IBI, & TOPOI U HETIPSIMBIM TIOTEPSIM M3-3a yIiepOa, HAHECEHHOTO
TOProBoil Mapke. J[Jist MHOTUX MOUX KJIMEHTOB I[eHA [IPOCTOST IIPOTPAMMHOTO 0OECTIEYEHUST
npessbiaer 100 000 gosmapos B yac.

3a roj pasuuta Meskay 98 % 1 99,99 % Bpemenu 6e30TKazHOI PaGOTHI MOKET JOUTH /10
17 musnonos posapos!. Tipeacrasbre cebe atn 17 MUIMOHOB, KOTOPBIE K UTOTOBOI
CyMMe MOXKHO ObL10 ObI J06ABUTH, BCETO JIUIIb YIIyUIITHB TTPOEKT!

B nmuxopazke pazpaboTKI MOKHO JTETKO TIPUHSTH PENeHne, KOTOPOe ONMTUMU3UPYET
3aTpaThl Ha TPOEKTUPOBAHME 32 CUET 9KCILTYAaTallHOHHBIX PacXoi0B. C TOUKU 3peHUs
KOMaH/[bl Pa3pabOTYNKOB, KOTOPOI BbIjeJieH (PUKCUPOBAHHBIN OIO/KET U yKa3aHa
cdbuxcupoBanHas jaTa cauu IPOEKTA, ITO UMEET CMBICJ. A BOT JIJis 3aKa3aBiieit
mporpaMMHoOe obecriedeHne OPraHu3aliy ITO MJI0XO0H BEIGOP. DKCIITYaTUPYIOTCS
CHCTEMBI Ky/Ia IOJIbIITE, 4eM pa3pabaThIBAIOTCsI, — MO KpaliHel Mepe, Te, KOTOPBIMH He
MPEKPATHIIN TIOTb30BATHCS. SHAYUT, GECCMBICTEHHO N36eTaTh PA30BLIX 3aTPAT, BBOJIS
B ypaBHEHMeE ITOCTOSTHHBIE PACXOJIBI HA KCILTyaTaruio. bosee Toro, ¢ puHaHCOBOI
TOUYKU 3PEHUs Ky 1a JIydllie IPOTUBONOI0KHbIH moaxo. [lorparus 5000 gomrrapos na
ABTOMATU3UPOBAHHYIO CUCTEMY COOPKY U BBITIYCKA, TIO3BOJIAIONLY 0 M30€5KaTh TPO-
CTOsI IIPH TIepexo/e K HOBOI Bepcuu, MokHO cakoHoMuTh 200 000 gosnapos?. §1 nymaro,

! Cpeansia crommocts 100 000 1071apoB 3a 9ac MPOCTOST MIMEET MECTO Y TTOCTABIIUKOB TEPBOTO
TTOPSI/IKA.

2 Ipeanonaraercs 10 000 goswiapos Ha Bepeuio (oriara paboThI ILII0C CTOUMOCTb 3aI/IaHKPOBAHHBIX
IIPOCTOEB), YETHIPE BEPCHH B TOJ B T€UEHHE ISATH JIEeT. BOTBIIMHCTBO KOMIIAHUIT TIPEIIIOYNTAIOT
GoJiee TATH BePCHil B TOJ, HO ST KOHCEPBATOP.
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4T0 GOJIBITMHCTBO (DUHAHCOBBIX AMPEKTOPOB 6e3 Kostehanmii CAaHKIIMOHUPYIOT pac-
X0/1b1, ciocoGHbre puHecTr 4000 % TPUOHLITN HAa MHBECTUPOBAHHBIN KA TA.

He n3beraiiTe pa3oBbix 3aTpaT Ha pa3paboTKy, CTapasick A0BUTLCS CHUXKEHUS! PACXOA0B Ha
aKCMyataumio.

BbI60p CTPYKTYPBI ¥ aDXUTEKTYPBI IPOrPaMMbl OTHOCHTCSI K (PUHAHCOBOMY pelie-
Huto. U ero ciemyer mpuHUMATh C MPUIEJTOM HAa CTOUMOCTD BHEJIPEHUS 1 BCEX T10-
caepytomux sarpar. O0beguHeHe TEXHUYECKO U (PUHAHCOBOII TOYEK 3peHus OT-
HOCHUTCS K OQHOH 13 Hanbojiee BaKHBIX TEM, KOTOPBIE TO U Ae10 OyAyT HOBTOPATHCS
B 9TOI KHUTE.

1.6. lparMaTnyHaga apxutekTypa

Tepmun apxumexmypa TPUMEHSETCS K IBYM PasHbIM BUIaM fesaTeabHOCTH. OUH 13
HUX Kacaercst 6oJiee BHICOKUX YPOBHEN abCTPaKIuu, CrioCOOCTBYIONIIX YITPOIIEHIO
repexo/ia ¢ OfHOMU 1IaThOPMbI Ha IPYTYIO 1 OOJIbIIEN HE3ABUCUMOCTH OT AlIaPATHOTO
obecrieyeHrst U CeTeBOTO OKPY KeHMst. B Kpaifuux hopmax 10 mpeBparaercst B «6ari-
HIO U3 CJIOHOBOI KOCTH» — HaCeJeHHYIO Ha/IMCHHBIMU I'yPYy YMCTYIO KOMHATY B CTUJIC
Ky6puka, Bce cTeHbl KOTOPOU yKpallleHbl AIuKaMu U cTpeiakaMu. OTTyma HCXOasT
YKa3aHUsI HETPEPBIBHO paboTainM Kogepam: «crnob3yiite KOHTeHHEPHO-YTPaBJIsi-
emoe coxpanenne EJB-cocrosguus!y, </l KOHCTpyMpOBaHUS BCEX MOTB30BATEIbCKIX
untepdeiicos ucnonnsyiire JSF!», «Bce, 4To BaM HyKHO, OBLIO HYKHO 1 KOra-1100
Gynet HyskHo, ectb B Oracle!». Eciu B mpotiecce Hamucanust Kojia 1o «KOPIopaTUBHBIM
CTaHJapTaM» BbI KOTA-TNO0 3aMKHETECh, YTO APYTast TEXHOJIOTHSI TTO3BOJISIET IOCTHYb
HY’KHOTO pesyJisrata 6oJiee MPOCTBIM IIyTeM, TO CTaHETe KEePTBOI apXUTEKTOPa, OTO-
pBaHHOTO OT peanbHOCTU. VI MOTY PyKYy ZIaTh HA OTCEUYeHHe, YTO aPXUTEKTOP, HE CIIy-
HIAOTIHI KOJIEPOB U3 COOCTBEHHOI paboueil rPYIIIIbl, He CTAHET MPUCIYITHBATHCS U K
osib3oBaTesiaM. [lymaio, pe3yJibTaTbl TAKOTO MOX0/Ia BaM IOBOJUJIOCH BUJIETh — 3TO
MOJTb30BATENH, KOTOPBIE GYPHO PAAYIOTCS MAJCHUIO CHCTEMBI, TAaK KaK 9TO MO3BOJISET
1M HEKOTOpOEe BPeMd OT Hee OTJOXHYTh.

Jlpyrast mopojia apXuTeKTOPOB He TOJILKO BOAUT APYKOY € KOJAEPAME, HO MOKET JIaKe
NPUHAJIEKATH K UX yrciy. Takue apxuTeKTopbl 6e3 KoebGaHuil TOHUKAIOT YPOBEHb
abCTPaKIINK U IAsKe OTKA3BIBAIOTCS OT HETO, €CJIM OH HE BIUCHIBACTCS B 0OIIYIO KAPTHHY.
ITU parMaTUyYHble PebsITa, CKOpee BCETo, 0OCY/IAT ¢ BAMHU TaKHe BOMPOCHI, KaK MCITOIb-
30BaHMeE TAMITH, TPeGOBAHUS TIPOTIECCOPA ¥ TIPOTTYCKHO CITOCOOHOCTH, 8 TAKIKE BBHITO/THI
U HEJIOCTATKH THTIEPTIOTOYHOCTH U 00 BETMHEHHUS TTPOIIECCOPOB.

Apxurektopy us Ganrau GoJIbIIe BCETO HPABUTCS MPEACTABISATH KOHEYHBIN PE3ybrar
B BH/JIe UJICAJbHBIX MO3BAHNUBAIONINX KPUCTAJIOB, B TO BPEMS KaK ITparMaTUIHbII
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APXUTEKTOP HEIPEPbIBHO YUYUTHIBAECT JJUHAMUKY naMeneHnit. «Kak BBITOJTHUTH pas-
BEPTbIBaHME, HE 3aCTaBJIAA BCEX Hepe3arpy>1<aTb051?>>, «Kaxkmne IapaMeTpbl HaM CJIENYET
CO6paTb, KaK OHH 6yI[y'T aHaJII/ISI/IpOBaTbCH?», «Kakas uacTb cucreMbl 60JIblle BCEro
HYXIA€TCA B YCOBepI_HeHCTBOBaHI/IHX?». BbICTpOGHHaH APXUTEKTOPOM U3 GalHu cucremMa
He I0ITyCKaeT JIOp8.6OTKI/I; BCE€ €€ 4aCTU CTPOro IMPUTHAHDBI APYT K JIPYTY 1 aJalITUPOBaHbI
K CBOMM 3ajiauaM. Y IIparMaTu4iHOTrO apXUTEKTOPa BCE€ KOMIIOHEHTBI CUCTEMbBI XOPOIITO
CITPaBJIAIOTCA C TEKYHIMMU Harpy3kaMu, 1 Ipu 3TOM OH 3HAET, YTO HYKHO ITOMEHATD,
€CJIM CO BpEMEHEM Harpy3Ka pacIpeleInTCA IO-NHOMY.

Ecam BBI 0OTHOCHTECH K TPAarMaTUYHBIM apXUTEKTOPAM, Y MEHST eCTh /I Bac 11eJias KHU-
ra moJe3Hoi nHbopmarm. Eciu jke BbI TIOKa cuinTe B GalTHe U3 CIOHOBO KOCTH, HO
He IIPEKPATU/IN YTEHUS, BO3MOXKHO, 51 CMOT'Y YTOBOPUTD Bac CIIyCTUTLCS HAa HECKOJILKO
YPOBHET aGCTPaKIINK — TYJIa, TIIe TIEPECEKAIOTCS aTlapaTHast YacTh, MPOrpaMMHOe 00e-
clleyeHUe U [10JIb30BaTEIN: B MUP 9KCILIyaTalluy. B pedysbrare Balu 110J1b30BaTe/IN
u (hupMa, Ha KOTOPYIO BB paboTaeTe (1a M BbI CAMH ), CTAHYT HAMHOTO CUaCTIHBEE, KOT/Ia
TTO/IONIET BpeMs BBIXO/Ia HOBOI Bepcu!



YacTtb I
CTabunbHOCTb



Ickno4veHue,
noMeLlaBLLee paboTe
aBMAKOMMaHMK

Bo1 kora-HuOy b 3aMeda, 9To GOMBIITIE TIPOOTEMBT YaCTO HAYMHAIOTCS C METOUeii?
Kpotreunas ommbka mporpaMMICTa TTPEBPAIIAETCS B KATSIIHIICS € TOPHI TTO CKIOHY
CHEKHBIT KOM. U 10 Mepe YCKOPEHWsT €eT0 IBIKEHNST pacTeT MacinTab mpobieMsr. VIMer-
HO TaKOM CJIydal MPOu30IIIes B OTHON KPYITHOW aBUaKOMIIaHUH. ThICsSuaM TaccasknupoB
MPUIILIOCH TIOMEHSITh CBOM TIJIAHBI, 8 KOMITAHUK 3TO OGOIIIJIOCH B COTHU THICSY JIOJLIAPOB.
Bor kax aTo cay4qmiocs.

Bee Hauasioch ¢ 3a1/IaHUPOBAHHOTO MIEPeBOIa KJIacTepoB 6a3 aHHbIX mporpammbl Core
Facilities (CF) Ha pesepshyto cucreMy'. ABUaKOMIIaHUS TIEPEXOUIIA HA CEPBIC-OPH-
EHTUPOBAHHYIO aPXUTEKTYPY, YTOObI, KaK 0OBIYHO OBIBAET B TAKUX CJYYasiX, MOBBICUTD
CTENeHb MHOTOKPATHOTO MCIIOJb30BAHMSI, YMEHBITUTD BpeMsl Pa3pabOTKK U CHU3UTH
IPOU3BOICTBEHHBIE pacXo/bl. Ha TOT MOMEHT IIpUMeHsIIach epBast BEPCHUST TPOTPAMMABIL.
Pabouast rpyrina niaHupoBaJia MmoaTalHoe pa3sepThiBaHue, 00yCJI0BIEHHOE 100aBIeHIEM
HOBBIX TIPOTPAMMHBIX KOMIIOHEHTOB. [11aH OBl BIIOJIHE Pa3yMHbBIM, U, BO3MOKHO, BbI
YIKE CTATKUBAIICH C TOOOHBIMU BEIAMU — B HACTOSIIIUI MOMEHT TAKOE TIPAKTUKYETCSI
GOJIBIIMHCTBOM KPYITHBIX KOMITAHUH,

[Tporpamma CF BeITIO/IHSIA TIONCK PEHICOB — ATOT CEPBUC YACTO BCTPEYaeTCs B TIPH-
JIO’KeHUSIX 17151 aBuakoMiianuii. [lo mate, BpemMenu, ko/y aspornopra, HoMmepy pefica nin
JIE000I KOMOMHAIIMK THX JaHHBIX MPUJIOKEHNE UIeT U BO3BpalllaeT JaHHbIe ¢ JeTa-
agmu peiica. MHIMIEHT Mpon3oiiest, Korjia KHOCKA CaMOCTOSITEeIbHON PEerncTpaInm,
IVR-cucrema 1 MpUJIOKEHIS «[TapTHEPA 10 TIPOAaKaM» 00HOBJISINCH JJIsI TIOJTyYEeHUSsT

! Bee Ha3BaHusA, M€CTa 1 laTbhl U3MEHEHDI.
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nocryna K nporpamme CFE. TIpunoskenus mapraepa mo mpojiakamM reHepupoBaIn Beb-
KaHaJIbl [epeiaui JaHHBIX /s KPYIHBIX caiiToB 6poHnposanust. [onocosbie coobiie-
HYST M KUOCKH PETUCTPAITMY OTBEYAJIN 3 BbIJICJICHIE TTACCaKUPaM MecT Ha 6opty. Boim
3alJIaHUPOBAHbl HOBbIEC BEPCUM NPUJIOKEHUH JIJIsT COTTPOBOXK/IAIONINX TTACCAKUPOB 1
nH(GOPMATIMOHHO-CTIPABOYHOI CITYsKOBI, B PE3yJIbraTe KOTOPBIX TIOUCK PEHCOB TIepeKia-
nbiBasics Ha iporpamMmy CE HO pa3BepTbhIBaHME BBITTOJIHUTD HE YCIIEJH, YTO, KaK BCKOPE
BBISICHUJIOCK, OBLIIO K JIYUIIIEMY.

CucteMa NpeaBapuTenbHO 3anMcaHHbIX FOMI0COBLIX COOBLLEHNI 0603HaYaeTCs abbpeBnaTypoi
IVR (Interactive Voice Response — MHTEPAKTVBHbIN aBTOOTBETYMK).

Apxurekropsl riporpammbl CF nipekpacHo noHuMami ee BasxkHocTb. OHU obecriedrin
BBICOKYIO HaIe;KHOCTD. IIporpamma paboTaia Ha KJ1actepe cepsepos npuioxkenuii J2EE
¢ pesepsupoBanueM B 6aze nanubix Oracle 9i. Bee gannbie XpaHUINCh HA GOJIBIITOM
premHeM RAID-maccuse, 1BasKAbl B 1eHb yOJUPOBAINCH HA BHENIHUN JIEHTOYHbIIL
HAKOIUTEJIb C KOIIMPOBAHKUEM JIAaHHBIX BO BTOPOil MACCUB XPaHEHU KaK MUHUMYM Pa3
B IISITh MUHYT.

B kaskpit MOMEHT BpeMeHH cepep 6asbi ganHbix Oracle momker Gbi paboTaTh Ha OJHOM
yaJie KaacTepa, KOHTpoaupyeMoiil mpoaykTom Cluster Server Ha ocHOBe TEXHOJIOTHH
Veritas, mpucBanBaonmm BupTyasbHbie | P-afgpeca, n ocyIecTBaS 0NN MOHTHPOBAHME
¥ pa3MoHTHpoBaHue GaitnoBbix cucteM B RAID-maccuBe. [Tapa pe3epBHBIX yCTPONCTB
pacrpeieinTesieil HarpysKu 3a01aroBpeMeHHO HallpaBJisiia BXOAAIAN TpaduK Ha OXUH
W3 cepBepOB MTPUJIOKeHMH. BhI3bIBatotie MpuyiokeH s, HAIIpUMep /711 KHOCKOB CaMO-
crosgtenbHON pernctparuu u [VR-cuctemsr, Moriim mosryuats BupTyaiabHblie [P-anpeca
yepes BXoaHoM unrepdeiic. Huurto He npeaseniano npobiem.

Ecam BbI Korga-an6o uMenn Jejio ¢ Beb-caiitamu nan Be6-ciys:kbamu, BaM, CKopee
Bcero, OyJIeT 3HAKOMO TO, 4TO u306pakeHo Ha puc. 1. To KpaiiHe pacrpocTpaHeHHAsT
apXUTEKTYPa ¢ BBICOKUM YpOBHeM HajieskHOCTU. Y 1iporpammbl CF He Ob110 11pobiiem,
CBSI3aHHDBIX C KOHKPETHBIM ysSI3BUMbBIM 3BeHOM. Bee ariaparHoe obectiederue ay6/mpo-
BAJIOCh: [TPOIIECCOPDI, BEHTUJISITOPBI, HAKOITUTEIU, CETEBBIE KAPThI, HCTOYHUKHU T TAHST
U ceTeBbIe KOMMYTATOPbL. KaskIbIii cepBep CTOsII B COOCTBEHHON CTOMKE Ha CJIydaii, ecJiu
Kakasi-HUOY/Ib U3 CTOEK MOJIYIuT noBpexaeHue. [To cyTu, B ciyuae mokapa, HaBO[HEHs],
6OMOAPINPOBKY UJIH TTaJIEHUsT METEOPUTA 32 PAbOTY TPUHUMAJICS BTOPOU KOMILIEKT
060pyIOBaHUsL, PACIIONIOKEHHBIN B IISITUAECSITH KHJIOMETPAX OT [IEPBOTO.

2.1. ABapu4

Kax u B cirydae ¢ G0JbIIMHCTBOM MOUX KPYIIHBIX KJIMEHTOB, MECTHAS TPYIIIA HHKEHEPOB
nMeJia HaBbIKK paboThl ¢ HHGPACTPYKTYPoil asporopra. BoJiee Toro, GoJibiinas 4acTb
paboT BHIOJHSLIACH 3TOM IPyIoi GoJiee Tpex JjieT. VI BOT o[iHa kKbl HOUbIO MECTHBIE
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WHKEHEPBI BpYYHYIO OCYIIECTBIISLIN iepexo/ oT 6asbl ganubix 1 npusioxkenus: CF k 6aze
naunbix 2. [lepenoc paboueii 6a3bl JAHHBIX € OJIHOTO XOCTUHTA HA IPYTOi BBIMOJTHSICS
[P TTOMOIIM TEXHOJIOTHY Veritas. ITo Tpe6GoBAIOCH s IAHOBBIX PaboT HA MEPBOM
cepsepe. CoBepIiieHHo 00bIYHBIX PaboT. B mipotiiom mogo6Hast mporieypa mpoBOUIACH

JAECATKU pas.

O BuprtyanbHbin IP-agpec

/ / 1 YctpoiictBo
(SI=ka ‘)__IDD = ‘) GanaHcUpOBKM Harpysku
I
. ° o e
[MpunoxeHue MpunoxeHne [MpunoxeHue MpunoxeHune
CF 1 CF2 CF3 CFn

L 1 ] ]
+ BuptyanbHbin IP-agpec

TakToBbI
UMMynbe

I
(I

il

Maccus

Puc. 1. ApxutekTypa passepTbiBaHusl npunoxeHuns CF

ITepeBon Ha ApyTOit pecypc ocyiecTsisiio npuioskerue Veritas Cluster Server. B teuenue
MIHYTBI OHO MOKET OCTAaHOBUTH paboTy cepsepa Oracle ¢ 6a3oii gaHHBIX 1, pa3MOHTHPO-
BaTh (haitnosble cucrembl ¢ RAID-MaccuBa, HOBTOPHO IOAKIIOUNTD MX K Oa3e JaHHbIX 2,
samyctuth TaM Oracle u HasHaunTh 910 Gase BupTyanbHbiil [P-agpec. C ToUKH 3peHst
cepBepa HPUIOKEHUIA IPY 9TOM BOOOIIIE HUYET0 He MEHIETCS, TAK KaK OH HACTPOEH JJIsI
COe/IMHEHNU TOJbKO C BUPTyaldbHbIM [P-ampecom.

ITO KOHKPETHOE U3MeHeH e ObLIO 3aIIAHUPOBAHO HA KJIMEHTE B YETBEPT BEUEPOM, TTPH-
MepHO B 11 9acoB 1o Tuxookeanckomy Bpemenu. [IporieccoM pyKoBOIUIT OJIH 13 MECTHBIX
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WHIKEHEPOB uepes eHTp yrpasieHus. Bee o no rumany. Paboueii 6bita caenana 6aza
JAHHBIX 2, TTOCJIe Yero BBIMOJHUIN 0O0HOBIIeHe 6a3bl JaHHBIX 1. [[BasKbl IPOBEPUB
KOPPEKTHOCTH 00HOBJIEHNUsT, 6a3y JaHHbIX 1 cHOBa cenanu paboveil, a aHAIOTHYHbIE
U3MeHeHUst ObLIV BHECEHBI B 6a3y NaHHbIX 2. [Ipy 5TOM peryasipHblii MOHUTOPUHT caiiTa
MOKa3bIBAJI, YTO IPUJIOKEHIE BCE BPEMS OCTaBAJIOCh JIOCTYITHBIM. B annom ciyvae rmpo-
CTOH He TIAHUPOBAJICS, TIOITOMY €ro 1 He OblIo. B 1o/I0BUHE T1epBOro HOUM KOMaH/a
MOCTaBUJIA HA U3MEHEHUE METKY «3aBEPIIEHO YCIEITHO» U BbIIIIAa U3 cuctembl. Mke-
Hep ToIIeJ caTh mocje 22-4acoBoii CMEHbI. B KOHIe KOHIIOB, OH U TaK YiKe JIepKajIcs
TOJIBKO 32 cyeT Kode.

Cremyiotie Ba 4aca MPOIILIN B OOBIYHOM PEKTIME.

[IpumepHO B 110JIOBUHE TPETBETO yTPa BCe KMOCKU CAMOCTOSATENbHOM PeTrucTpaiui
Ha KOHCOJIM MOHUTOPUHTA 3ACBETUJIMCH KPACHBIM — OHU TIPEKPATHIIN CBOIO paboTy
OIHOBPEMEHHO 110 Bcell cTpane. Yepe3 HECKOTbKO MUHYT TO K€ caMoe ITPOU3O0IILIO C
IVR-cepsepamu. Curyanusa Opuia 6auska k karactpode, Beab 2:30 [0 THXOOKEaHCKO-
My BpemeHu — 970 5:30 110 BOCTOUHOMY BPeMeHH, KOT/[a HAYMHAETCSI OCHOBHOI TIOTOK
perucTpaiuii Ha peiicol, jersiue Kk Bocrounomy nobepexbio. LleHTp oniepaTHBHOTO
yIIpaBJIeHUsT HeMeJIeHHO 32011 TPEBOTY U cOOPaJl TPYIITY TIOAJAEPKKHI HA Tele(pOHHYIO
KoH(EPEHIHIO.

ITpu JIFOOBIX HEIITATHBIX CUTYAIMAX S IEPBBIM JIEJIOM CTaPaloCh BOCCTAHOBUTH 0OCITY-
JKUBaHMe, JTO Ky/a BaskHee paccjeloBaHusT IPUIKUH. BO3MOKHOCTh cOOpaTh JaHHbIE
JUIST TTOCJTELY FOIIETO aHAJIM3a EPBOIPUYUHBI TPOOJIeMbI OeCIleHHa, HO TOJIBKO B CIIyvae,
€CJTM 3TO He YBeJMUNBAET BPEMsI TPOCTOS CUCTEMbI. B aKCTpeHHOI cuTyaInn 1moJiaraTb-
cs Ha UMITPOBU3AIINIO He CTOUT. K cuacThio, 1aBHBIM-ZIABHO CYIECTBYIOT CIleHAPUH,
co3/al01IKe JaMIIbl IIOTOKOB U CHUMKHM 0a3 ganHbiX. [10100HbIIH aBTOMATU3UPOBAHHBIN
cOOp JAHHBIX UEATBHO TOAXOAUT K TAKUM CUTYalusaM. VcuesaeT HeOOXOAUMOCTb Jeii-
CTBOBATB AKCIIPOMTOM, BPEMSI TIPOCTOS HEe YBEJTMUYUBAETCS, HO TPU 3TOM HAKATJINBAETCS
uHOOPMaIKsl, KOTOPYIO TTOTOM MOKHO OyeT IPoaHaJIn3upoBaTh. 110 HHCTPYKIIMK
IIEHTP ONIePaTUBHOTO YITPaBJIEHNST HEMEIJIEHHO 3aITyCTHUIT 9TH CIIeHAPUH, OTHOBPEMEHHO
MOTBITABIINCH 3AITYCTUTH OJIMH M3 CEPBEPOB C TIPUIOKEHUEM [IISI KHOCKOB CAMOCTOSI-
TETHHON PETUCTPAIINH.

MOJZIYHEHUE OAMITOB MNOTOKOB

Jtoboe Java-npunoxeHve reHepupyeT Aamn cocTosHus nboro notoka 8 JVM npu oT-
npaske curHana 3 (SIGQUIT) B UNIX unun HaxaTtum kombuHaumm knasuw Ctrl+Break
B Windows.

Mpu 3TOM B onepaumnoHHol ccteMe Windows Bbl JO/HKHBI MOb30BATLCS KOHCO/bO € Java-
MPUIOXKEHMEM, 3aMYLLUEHHBIM B OKHE KOMaHAHOW CTpoku. OYeBMaHO, YTO Ans BXoAa C yaa-
JIEHHOTO JOoCTyna BaM notpebyetcst cuctema VNC mnm npotokon Remote Desktop.

B onepauwuoHHoi cuctemMe UNIX 451t OTNPaBKM CUrHama MOXXHO BOCMOJIb30BaTbCs KOMaHZOM
kill:

ki1l -3 18835
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K coxaneHuto, aamrbl MOTOKOB BCEraa OTNPaBAstOTCS Ha CTaHAApTHOE YCTPOMCTBO Bbl-
BoAa. MHorue roToBble 3anyckatolme CLeHapuM He pacno3HaloT CTaHAapTHOE YCTPOMCTBO
BbIBOAA unv otnpaensoT aamn B /dev/null. (Hanpumep, JBoss ot Gentoo Linux no
YMOJ/IYaHWIO OTMpPaBNseT 0TnaAouHyo uHdopmaumio JBOSS _CONSOLE B /dev/null.)
daiinbl )XypHanos, NonyYeHHble npy nomowm 6ubnunotekn Log4l unu naketa java.util.
logging, aamnbl NOTOKOB He oTo6paxatoT. Mo3aKkcnepuMeHTUPYIHTE C 3anycKalowmnMm
CLieHapusiM1 Ballero ceBepa MpUNoXeHU, YTobbl MOHSATb, KakMM 06pa3oM co3aatoTcs
[JaMrbl MOTOKOB.

BoT HebonbLIOlM hparMeHT Takoro Aamna.

"http-0.0.0.0-8080-Processor25" daemon prio=1 tid=0x08a593f0 \

nid=0x57ac runnable [a88f1000..a88f1lccc]

at java.net.PlainSocketImpl.socketAccept(Native Method)

at java.net.PlainSocketImpl.accept(PlainSocketImpl.java:353)

- Tocked <0xac5d3640> (a java.net.PlainSocketImpT)

at java.net.Serversocket.implAccept(Serversocket.java:448)

at java.net.ServerSocket.accept(ServerSocket.java:419)

at org.apache.tomcat.util.net.DefaultServersocketFactory.\
acceptsocket(pefaultServersocketFactory.java:60)

at org.apache.tomcat.util.net.PoolTcpEndpoint.\
acceptSocket(PoolTcpEndpoint.java:368)

at org.apache.tomcat.util.net.TcpworkerThread.\
runIt(PoolTcpEndpoint.java:549)

at org.apache.tomcat.util.threads.
ThreadpPool$ControlRunnable.\

run(ThreadpPool.java:683)
at java.lang.Thread.run(Thread.java:534)

"http-0.0.0.0-8080-Processor24" daemon prio=1 tid=0x08a57c30 \
nid=0x57ab in Object.wait() [a8972000..a8972ccc]
at java.lang.Object.wait(Native Method)
- waiting on <Oxacede700> (a org.apache.tomcat.util.threads.\
ThreadPool$ControlRunnable)
at java.lang.Object.wait(Object.java:429)

at org.apache.tomcat.util.threads.
ThreadpPool$ControlRunnable.\

run(ThreadpPool.java:655)
- locked <Oxacede700> (a org.apache.tomcat.util.threads.\
ThreadPool$ControlRunnable)
at java.lang.Thread.run(Thread.java:534)
[Jamnbl 6bIBatloT KpaitHe NoAPOGHBLIMU.

STOT (hparMeHT AEMOHCTPUPYET ABa MOTOKA, MMEHa KOTOpPbIX BbIMISAAT MPUMEPHO Tak: http-
0.0.0.0-8080-ProcessorN. HoMep 25 — 3anyLieHHbIN NOTOK, B TO BpeMsi Kak Homep 24
3abnokupoBaH B MeTofe Object.wait(). OTOT AaMn SCHO MOKa3bIBAET, YTO Bbl UMeETe
[€eno C YieHaMu Myna noToKOB, U K/TIOYOM K PELLEHWNIO MOTYT OKa3aTbC HEKOTOPbIE K/1acChl
B CTeke C umeHamu ThreadPool$ControlRunnable().
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JlJist BocCTaHOBJIEHYST OOCTYKUBAHUS BAKHO TIPABUIIBHO BBIGPATH HATIpaBJIeHNe PAbOT.
Pazymeercs, Bcerjia MOXKHO «Ilepe3arpy3uTb MUP», OIMH 32 JPYTUM 3aHOBO 3aIlycKas
Bce cepBepbl. JTa cTpaTerus 1oyt Beerga agpdekTrBHA, HO 3aHUMAET MHO20 BPEMEHU.
B GoJIbIIMHCTBE CJIydyaeB MPUUYIHY MPOOJIeM HallTh MOKHO. B HEKOTOPOM CMBICTIE 9TO
KaK MeMIIMHCKas AMATHOCTUKA. BBl MOKeTe JIeYuTh MMalleHTa OT BCeX CYNeCTBYIOMNX
3aboJieBaHuii, HO 3TO GOJIE3HEHHO, IOPOTO U JI0JIT0. BMECTO 3TOT0O MMEeT CMBIC U3YIUTh
CUMIITOMBI U TTOHSITh, YTO UMEHHO HYKHO JieduTh. [IpobiieMa B TOM, UTO OT/e/IbHbIE
CUMIITOMBI HEZIOCTATOYHO KOHKPETHBL. Pagymeercs, 1opoil CUMIITOM YeTKO yKa3blBaeT
Ha OCHOBHYIO TIPOGJIEMY, HO 9TO PeIKUi carydail. Hate BCETo CUMITOMDI, HATTPUMED
BBLICOKAST TEMTTEPATYPA, CAMH TI0 cebe HIT 0 ueM He ToBopsIT. COTHH 3a601€BaHmil COTPO-
BOJK/IAFOTCSI MTOBBINIEHUEM TeMIepaTypsl. V1 4TOOBI OTJIHYUTH OHO OT JAPYTOTO, HY KHBI
AHAJIN3bI WU HAOJIOIEHUSL.

B laHHOM cJiyyae KOMaH/1a CTOJKHYJIACH C IBYMSI HAOOpaMU OTKa3aBIINX MPUIOKEHUT.
OHM 3aBUCIN TPAKTUYECKH OJTHOBPEMEHHO, BDEMEHHON MTPOMEKYTOK MEXKIY ITUMU
COOBITUAME OBLIT HACTOJIBKO HUYTOXKEH, UTO BIIOJIHE MOT OKa3aThCs 3aepiKKOil cpaba-
ThIBAHM HHCTPYMEHTOB CJIesKeHMsI 3a Kuockamu u [VR-nipuinoxerusamu. B mogo6Hom
cjIydae MepBBIM JIeJIOM IPUXOAUT Ha yM, 4TO 0Oa HabGopa MPUIOKEHUIT 3aBUCIT OT
HEKOH TpeThell cylHocTH, B paboTte KoTopoil pousottes c6oit. Ho u3 puc. 2 cienyer,
YTO eJMHCTBEHHBIM CBA3YIOLIMM 3B€HOM Mesk1y Knuockamu u IVR-cucremoii Gbiia mpo-
rpamma CF. CocrossBieecs 3a Tpy dyaca 10 MHIIM/IEHTa Hepek/oyenre 6a3 JaHHbIX ellle
GoJIbIIIe YCUIUBAIO TOA03peHns. Ho MOHUTOPHHT IIpOrpaMMbl He BBISABUIJI HUKAKIIX
npobsieM. He maiu pesyJ/ibTaToB HE KCCIeOBAHME Ky PHAJIa PErUCTPALIUK, HIA IPOBEPKa
URL-azpeca. [Tpu 5ToM 0Ka3anoch, 4T0 OCYIIECTBIISBIIIEE MOHUTOPWHT IIPUJIOKEHUE TI0-
MAJIaJI0 TOJIBKO HA CTPAHUILY COCTOSTHUS, TOITOMY MWH(MOPMAITNN O PEATHHOM COCTOSHUH
cepsepos npustoxkerust CF 6b110 HeMHOTO. MBI MOMETHIIH, YTO TTO3/[HEE, KOT/IA TIOSIBUTCSI
JENCTBYOMUN KaHAI, 3Ty OITHOKY HY/KHO OY/IEeT UCIIPABUTD.

Hanomunalo, 4To rjaBHoe B 00OHBIX CUTYALUX — BOCCTAHOBUTH PabOTOCIIOCOOHOCTD
caysx0. B TaHHOM cJrydae IIpOCTO JTUIICST YIKE TIOYTH 9ac, 4TO B COOTBETCTBUU C COTJIA-
menueM 06 ypoBHE 06CHYKMBAHK ABJISETCS MAKCUMAIBHO JOIYCTUMBIM BPEMEHEM,
1oaToMy pabodasi TpyIiia pelia nepesarpysuth see cepsepbl npunoxkenus: CE Ilepe-
3arpyska IIepBOro JKe cepBepa MHUIMKIpoBaia Bocctanosaenue cucrem IVR. Tlocite 3a-
IPY3KH OCTAIBHBIX CEPBEPOB MHPOPMAIOHHO-CITPAaBOYHAS CITy K02 HavaJIa TTOJTHOCTHIO
(OYHKIIMOHUPOBATDH, HO KHOCKK CaMOCTOSTENLHON PETUCTPAINH [TO-PEKHEMY ObLIN
BBIJIeJIEHBI KpAacHBIM. [10 HAUTUIO TJIAaBHBIN WHIKEHEP eIl epe3arpy3uTh cepBEPHI
UX COOCTBEHHDBIX IPUIOKEHUHA. DTO IIOMOLJIO.

Bcero Ha pereHue mpobieMbl OBLITO TIOTPAYEHO YYTh GOJIBIIE TPEX YACOB.

CornaweHunem 06 yposHe obcnyxxusanus (Service Level Agreement, SLA) Ha3blBaeTCs KOH-
TPaKT MexXAay KIMEHTOM M MOCTaBLUMKOM YC/yr1, HapylleHne KOTOporo o6blvYHO BeaeT
K 3HauuTeNbHbIM WTpadam.
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Puc. 2. O6wime 3aBUCMMOCT

2.2. lNocnepcTBus

MozkeT moKas3aThes, 4TO TPH Yaca — ITO HEMHOTO, 0COOEHHO €CITH BCTIOMHUTD HEKOTOPBIE
nerergapubie mpocton. (Hampumep, B To0By TPUXOAUT OTKIIOYEHIE caiiTa ebay Ha
esibie cyTku, npouctieaiiee 8 1999 romy.) Ho Ha paboTy aBHakOMIaHWK 5TOT HHIHU-
MEHT BT Ky/ia 1osbie. COTPYIHUKOB aBUAKOMITAHUH He XBATAJIO JIJIST 00€CTIeYeH ST
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HOPMaJIBHOTO (DYHKITMOHUPOBAHUA B OTCYTCTBHUE TPUJIOKEHUI. BBIXO/] 13 CTPOST KHOCKOB
CaMOCTOATEIbHOI PErMCTPAIIUY 3aCTABUII PYKOBOJICTBO BBI3BATh PAOOTHUKOB, Y KOTOPHIX
B 9TOT JIeHb GBI BBIXOIHO. HekoTopbie u3 Hux yike otpaboTasu cou 40 4acoB B HEZEIIO,
TO €CTh 10 TPYZIOBOMY COTJTIANIIEHUIO HTO PACCMATPUBAJIOCH KaK cBepxypouHas pabora. Ho
JasKe JIOTONHUTEIbHbIE COTPYHUKY ObIIIA BCETO JIUIIb JIIOABMU. V1 K MOMEHTY, KOT/Ia OHU
OKa3aJIiCh Ha pabOUNX MECTaX, MM TIPUIILIIOCH UMETh JIETIO € 3aIePIKKON. JIMKBUAMPOBATH
ee TOCJIe/ICTBUA MTOJIYYHUJIOCh TOJBKO K TPEM YacaMm JIHs.

VIMeHHO CTOBKO BpeMEHM 3aH:Ia PETUCTPaNus Ha yTpeHHne pefichl. OcyIecTBIso-
TIHe 9T PENChl CAMOJIETHI BCE €IIle CTOSIN Y CBOUX BBIXOOB Ha Tocaaky. OHM ObLIm
3aTOJTHEHBI HATIOJIOBUHY. MHOTHE TIyTEIIECTBEHHUKH B 9TOT JICHh HE CMOTJIM BOBPEMST
yJIeTeTh WK mpuieTeTs. OKa3amock, 9YTO YETBEPT COMPOBOK/IAETCS MACCOBBIMM TI€pe-
JIleTaM¥ KOMITBIOTEPINKOB: KOHCYJIBTAaHTHI BO3BPAIIAIOTCS B POJHBIC TOPOIA. A Tak Kak
BBIXO/bI HA MOCAKY OBLIN 3aHATHI HEYJIETEBIIMMHU CaMOJIETaMU, TIPUJIETAOIIE CaMO-
JIETHI TIePEHATPABIISIINCH K HE3aHATHIM BhIXoIaM. To ecTh HeYI0OCTBA MCTIBITAH TaKe
Te, KTO yCIIeJ IPONTH peructpanuio. MiM npuiioch B CIEITHOM TTOPSIKE TIEPEXOIUTD
K HOBOMY BBIXO/IY Ha TTOCAIKY.

Marepuas 06 9TOM IIpoUCIIecTBUK ObLI IIOKa3aH B Tesienporpamme Joopoe ympo, Ame-
puxa (TOIOJHEHHBII BUAEOCIOKETOM IIPO TPOraTeAbHO OECIIOMOUIHBIX OAMHOKIX MaM
¢ 1IeTbMK) U B MHMOPMAIK /st TypucToB Teekanana Weather Channel.

DepepasnbHoe yrpasienue rpaxaanckoil apuanun CIIA Tpebyer BodeHus nHGOP-
MaIliu 0 CBOEBPEMEHHOCTH MIPUJIETOB U BbIJIETOB B TOAOBYIO OTYETHOCTD ABUAKOMITAHUIA.
Cio/1a 5ke BKITIOYAIOTCS TPUCHIIAEMBIE B YIIPABJICHIE TOTPEOUTETHCKIE KATOOBI.

W nMmenHO OT 3TOI OTYETHOCTA YACTUYHO 3aBUCHUT 3apIlyiaTa TeHePaIbHOTO TUPEKTOPA.
[lymato, BBI TOHMMaeTe, 4TO JIeHb, KOT/Ia B IIEHTP YTIPaBJIeHNS BPbIBAETCS TeHEPATbHBIN
JIMPEKTOP, YTOOBI Y3HATD, IO Ubeil BIHE OH He MOJKET ceOe MO3BOIUTH TIPOBECTH OTITYCK
Ha BupruHckmx octpoBax, He TIpe/[BeIaeT HUYero XOPOoTIIero.

2.3. AHanu3 npuymnH cbos

B 10:30 yTpa 110 THXOOKEeaHCKOMY BpeMeHU, Yepe3 BOCEMb YacOB [TOCJIe Hauajia UHITUIeHTa
Halll COTPYAHUK IO CBA3AM C KJINEHTaMM1 TOM1 TIpUTJTaCUJI MEHA I aHa/In3a IMPpUIrnH
c6os1. Tak Kak OTKa3 MPOU3OIIET BCKOPE TIOCE TEPEKTI0UEHMST (a3 U TEXHUIECKOTO
00CITyKUBAHVIS, OTH JIEHCTBISI €CTECTBEHHBIM 00PA30M TIOTIAJIH TIO]] TT0I03peHte. B 1mo-
JOOHBIX CITy9astx 0OBIYHO UCXOAT U3 TTOCHIJIA «IIOCJIE ATOTO, 3HAYUT, N3-3a ITOTO» 2, ITO
JIAJIEKO He BCer/a Tak, HO, 0 KpaitHell Mepe, aeT OTIPABHYIO TOUKY JJIsST PA3MbIIILIEHUN.

! VIMs uaMeHeHo.

2 CranziapTHast OIMOKa B JIOTHYECKUX BBIBOJIAX, 3aKJIIOYAIONIASCS B HEBEPHOM MPE/CTABICHUH
0 TOM, 4TO ecam cobbithe Y ciesyeT cpasy ke 3a cobbitreM X, To X sBJsierTcst puauHoi Y.
WHoraa ato popMyIupyeTcs Kak «Tbl TPOTas 3TO IIOCAETHIM .
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BOO6H.[€ TOBOPA, KOoTrJa Tom mue TTO3BOHMJI, OH ITOITPOCHUJT MEHS ITPpUEXaThb, 4TOOBL BbI-
SICHUTD, TOYEMY IIEPERIIIOYCHNE 6a3bl JaHHBIX TIPHUBEJIO K c6010.

OKasaBIIUCh B BO3MYXE, sI JOCTAJ CBOU HOYTOYK W MPUHSIJICS U3Y4aTh COOOIEHIE
0 1pobJieMe 1 IpeaBapUTEIbHBIA OTYET O IIPOUCLUIECTBUN.

IToBecTKa jHs1 OblIa IPOCTA: IPOU3BECTH aHAIN3 IPUYUH cOOST U OTBETUTH HA CJEIYIO-
TIIVIe BOTTPOCHT:

Q Ilpusesno au k c60i0 Hepekaoyenne 6asbl JaHHbIX? Eciu Het, 4T0 OBLIO €ro mpu-
YUHON?

O KoppekTHoii jin Obliia KOH(GUTYpaIist Kiactepa?
O KoppekTHo iu pabodast rpyIiia IMpoBesia TEXHHIeCKoe 00CTyKuBaHe?
O Kax MOHO ObLIO BBIABUTD OTKA3 IO TOTO, KK OH IIPUBEJ K OTKIIOYEHHIO?

Q U, uto camoe BaxkHOE, KAK MBI MOJKEM TapAaHTHPOBATD, YTO TOAOGHOE HIUKOT/IA He
MTOBTOPUTCS?

Pasymeercst, Moe npucyTcTBre TpeboBanoch eIle U 3aTeM, YT0ObI IPOAEMOHCTPUPOBATh
KJIMEHTY, HACKOJIbKO CEPhe3H0 MBI OTHOCHMCS K iporcineamemy. Kpome Toro, moe pac-
CJIeIOBaHuE JOJKHO OBLJIO CHATH OMACEHUS, YTO MECTHASA pabovast IPyIIIa MOTIBITAETCST
3aMSTh MHIUAEHT. PasyMeeTcs, Ot He cTasy Obl 1eJIaTh HITYEro Iog00HOr0, HO CO3aTh
[PaBUJILHOE BIIEYATIEHME TI0C/IE KPYITHOTo cO0s OPOii TaK e BasKHO, KaK 1 pa300paThCs
¢ caMuM cOoeM.

Co3naTb NpaBu/IbHOE BrievaT/ieHne nocse KpynHoro c60si Tak xe BaXKHO, Kak 1 pa3o6paTbcs
C caMuM cboeM.

Wckats mpranib c6ost TOCTHAKTYM — aTO BCe PAaBHO UTO PaccIeioBath yoOuiicTso. Y Bac
ecTb psjt yauk. HexoTopblie M3 HUX BITOJTHE HAZIESKHBL: HATTPUMED, SKyPHAJIBI PETUCTPAIINN
COOBITHI cepBepa, CKOMMPOBAHHbBIE ¢ MOMeHTA cO0s1. K HEKOTOPBIM CTOUT OTHOCHUTHCS
CKeNITUYeCKU: HallpuMep, K YTBEeP:KAeHUsIM cBUieTesiell. Beb o CKIOHHBI TpHUMe-
IIUBATh K pe3yJbraTaM HaOM0IeHIH COOCTBEHHBIE IOTa/IKU U TIPEJICTABJIATH THIIOTE3bI
KaK (axtbl. Boobiie roBopst, aHaTU3UpoOBaTh MPUYUHBI COOST TSIKEIIee, YeM PACcC/Ie/IoBaTh
youiicTBO. Y Bac HET TeJa /st BCKPBITHS, TaK KaK CePBEPhI BO3BPAIIEHBI B COCTOSTHUE,
nperrecTByoiee c6010, u paboTaroT. COCTOSHIIS, CTABIIETO TTPUINHO 0TKa3a, 60IbIIe
He cymectByeT. Cenpl 0TKa3a MOTYT OOHAPY/KUTHCS B KYPHATAX PETUCTPAITUH MJIH
cpeau cOOPaHHBIX B TOT MOMEHT JIAHHBIX MOHUTOPUHTA, & MOTYT ¥ HE OOHAPYKUTHCSI.
Haiitu yiku 6p1BaeT KpaiiHe TsoKeso.

Pa6oras ¢ yske nmeiommetics nahopMarueit, s HaMeTHI, KaKie TaHHbIe CeYeT COOPATD.
C cepBepoB MpUJIOKEHUE MHE TPEOOBATNCH JKYPHAJIBI PETUCTPAIIIH, JaMIThI TOTOKOB U
koudurypanuonubie (aiiasl. C ceppepoB 6a3 TaHHBIX TPeGOBAIUCH KOH(DUTYPAIIHOH-
Hble (hailpl 6a3 IAHHBIX U cepBepa KiacTepa. S TaksKe ITOMETHII, 4TO HY5KHO CPABHUTh
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TeKkyIue KoHdurypanuonmbie Gailabl ¢ aHATOTUYHBIME (haiiiaMu, TOTyYeHHbBIMU
110CJIe HOYHOTO Pe3epPBHOrO KonupoBanus. PesepsHast Komus Oblia cesana 10 c6ost,
a 3HAYUT, 1 MOT [IOHATH, OBLIN JIK K MOMEHTY MOETO PACcCJIe[0BaHUs BHECEHbI KaKue-
b0 U3MeHEeHUsT B KOHUTYparuio. JIpyrumMur cJioBaMu, st y3HaJ Obl, He TBITACTCS JIN
KTO-TO CKPBITH OMIHOKY.

K mMoMeHTY MpuGBITHS B TOCTUHUILY MOH OPraHU3M TOBOPUJI, YTO BPEMS YIKe MO3JIHEE.
MHe xoTesioch TPUHATD AYII U 3aBATUTbCA B OCTEb. BMECTO 3TOro MeHs TOKUIAT
MeHepKep ¢ nahopMarmein 06 M3MEHEHUSIX, TPOUCIIEIINX, TTOKa st ObLI B Bo3ayxe. Moii
pabounii IEHb 3aKOHIUIICS TOTHKO K YaCy HOUM.

YTpom, BIUB B cebst M3PSAAHYIO TIOPTINIO KO(eE, 5T 3aKOTAICST B KOHGUTY AT KIacTepa
6aspl gaHHbix 1 RATD-MaccuBa. S uckal ciesibl HanboJiee pacpoCTPaHEHHBIX TIPOOIIEM:
HEIOCTAaTOYHOE KOJIMYECTBO KOHTPOJIbHBIX CUTHAJIOB, ITPOXOK/I€HNE KOHTPOJIbHBIX CUT-
HAJIOB Yepe3 KOMMYTATOPBI, [0 KOTOPBIM UzeT pabourii Tpaduk, cepBepbl HACTPOCHDI Ha
pabory ¢ peanbibiMu [P-apecaMu BMECTO BUPTYATbHBIX, TOXUE 3aBUCMOCTH MEKLY
YIPaBJISEMbIMU ITAKeTaMU U T. TI. KOHTPOJIBHBIM CITUCKOM s B TOT Pa3 He MOJIb30BAJICS;
MPOCTO MPUITOMUHAJ MTPOGJIEMBI, ¢ KOTOPBIME MHE JIOBOAMJIOCH CTATKUBATHCS MU O
KOTOPBIX 51 cJibiiai. Hukakux HewcnpaBHoOCTell st He oOHapy:xuI. [pyria nHKeHepOB
OTJIMYHO NopaboTasa ¢ KiractepoM 6as3bl JaHHbIX. HajiesKHbIH pesyibrat, XOTh B y4eOGHUK
BcTaBJstil. BoJiee Toro, Kazanock, 4TO HEKOTOPbIE CIIEHAPHH B3 ThI HEIIOCPEACTBEHHO 13
yueOHbIX MaTeprasoB GpupMbl Veritas.

[Ipumio BpeMst 3aHAThCS KOH(MUTYpalnell cepBepoB NMpuyioxkeHnil. THKeHepbl cKo-
MTUPOBATH BCe JKYPHATBI PETUCTPAIINU CEPBEPOB, 00ECTIEUNBAOIINX PAGOTY KHOCKOB,
Ha BpeMst c00s1. 320/IHO 5T Oy JKYPHATIBI peTHCTpaIiny cepBepoBs npunoxemis CF.
U Bce ouM cojepsraiu nHGOPMAIIIO, HAYMHAS ¢ MOMEHTA ¢HO0s1, BEJIb MIPOIILITH BCETO
omauu cyTku. VU, 4to erte yydiie, BMecTe ¢ ABYyMsI HA0OpaMu KyPHATIOB B MOU PYKU
MIOTIAJTN IaMIIBI TOTOKOB. Kaxk uesoBek, 01T0e BpeMs TPOTPaAMMUPYIONIIH Ha S3bIKe
Java, s 060skaio OTB30BATLCS MAMITAME TIOTOKOB TIPH OTJIAJKE 3aBUCATONINX TPHU-
JIOYKEeHUH.

Ecau BbI yMeeTe 4nTaTh IaMITBI, TPUIOKEHUE CTAHOBUTCS OTKPBITON KHUTON. BbI MOsKeTe
MHOTO€ Y3HaTh O TPUJIOKEHNH, KOZIa KOTOPOTO HUKOT/la He Bu/iesu. Bl y3Haere, Kakumu
CTOPOHHUMMU OUOIMOTEKAMI OHO II0JIb3YETCSI, YBUAKUTE €TI0 I1yJIbl IOTOKOB U KOJIMYECTBO
MIOTOKOB B KasKIOM M3 HUX, BBIIIOJIHsAEMbIe UM (hoHOBBIE 3aiatst. OGHapyKeHHbIE B IIPO-
1ecce TPACCUPOBKH CTeKa KaXKOTO MOTOKA KJIACCHI M METO/IBI CKAKYT BaM JlasKe O TOM,
KaKUMU TTPOTOKOJIAMHU TTOJTb3YeTCS MTPUJIOKEHME.

BoisiBsienue po6siembt B ipusioskernu CF He 3aHs110 MHOTO BpeMeHU. JlaMITbl TOTOKOB
cepBepoB, 00ecIeYnBaIoNUX paboTy IPUIOKEHUIT /I KHOCKOB CaMOCTOATEIbHON
perucTpanuu, moKa3ajau MMEHHO TO, UTO 5 OKU/IAJl YBUAETD 110 OIUCAHUIO TIOBeIeHUI
CHCTEMbI BO BpeMsI MHIIHeHTa. Bee COPOK IIOTOKOB, BBIIEIEHHBIX 1JIs1 06pabOTKHU 3aIIpo-
COB OT OT/ICJIBHBIX KHOCKOB, ObLIN 3a0JIOKUPOBaHbI BHYTPH MeTozia SocketInputStream.
socketReadd() — HaTHBHOIO MeToAa OUOIMOTEKH COKEeTOB Java. Bece oHU TIbITAIICH
MIPOYUTATH OTBET, KOTOPOTO He OBLIO.
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OTH JAMIIbI TOTOKOB TaK)Ke MO3BOJIUIN MHE y3HATh TOUHOE UM KJacca U METO/a,
KOTOPBIN TBITATNCH BbI3BIBATh MOTOKU: FlightSearch.lookupByCity (). UyTb BbIle
B CTeKe s ¢ usymjenneM o0Hapy:kui ccoiiku Ha RMI- u EJB-merozpr. ITporpammy CF
BCer/ia Ha3bIBAIY «BeO-ciysk60ii». KoHeuHo, B HAIK JIHU Onpejiesienne «Beb-cayrbar
TPAKTYeTCs IOCTATOUHO MIUPOKO, HO B CJIyUae CEaHCOBOTO 00beKkTa Ge3 COXpaHeHMUsT CO-
CTOSIHUSI OHO BBITJISIZUT GOJTBINON HATSKKOM. HTepdeiic BBI30Ba yIaIeHHBIX METOIOB
(Remote Method Invocation, RMI) npenocrasisger texnonoruu EJB cimocob BizoBa
yaangeHHo# npoleaypsbl. EJB-BbI30BbI IepeiatoTcs 0 OJJHOMY U3 JBYX MEXaHU3MOB:
CORBA niu RMI. IIpu Beeit Moeii 10681 K TiporpaMmuoii Mogean RMI mosibzosars-
¢4 eo HebGe30MacHoO U3-3a HEBO3MOKHOCTH JI00aBUTH K BBI30BAM TaliMayT. A 3HAUUT,
BbI3bIBaIOAA (DYyHKIUSA c1abo 3aluIieHa oT pobeM Ha YIaJIeHHOM CepBepe.

2.4. beccnopHoe aoka3aTesibCTBO

Ha marHOM 9Tarie pesyJibTaT MOEro aHa/In3a BIIOJIHE COOTBETCTBYET CHMIITOMaM COOSI:
nmenHo nporpamMma CF Bbi3Basna 3aBucanue kak [VR-cucTeMbl, Tak 1 KHOCKOB CaMo-
cTosATebHON perucTparuu. Ho octascs cambiil TIaBHBIN BOITPOC: UTO CAYIUIIOCH C TTPO-
rpammoii CF?

Kapruna nposicuuiach, Korja s nccjaesoBall 1aMIiibl ee moTokoB. CepBep Ipujio-
sxennss CF ga o6paborku EJB-soizosos 1 HTTP-3ampocos 1m0/1b30Bajicst OTIENb-
HBIMU IIyJIlaMu 110TOKOB. MIMenno noatomy npusoxenue CF mMorsio orBeyaTsb IpuiIo-
JKEHMIO MOHUTOPHHTA Jaxke Bo BpeMs cOos. Ilpaktuuyecku Bce HTTP-noroku GbLin
6e3/IeliCTBYIONMMHI, YTO BIIOJHE coryacyercs ¢ nosenenneM EJB-cepsepa. Ho npu
arom EJB-morokn ObLJIM OTIAHBI 11O o6pa60TI<y BbI30BOB MeTojia FlightSearch.
lookupByCity(). ITo cyTH, Bce IOTOKU BCEX CEPBEPOB MPUIOKEHMIT GIOKUPOBAIICEH
B OJIHO#I U TOH JKe CTPOKE KOJIa: TPU MONBITKE POBEPUTH CBSI3b € 6a301 JaHHBIX U3
IyJIa PeCypcoB.

KOHGLIHO, 9TO OBLJIO KOCBEHHOE A0Ka3aTeJIbCTBO, HO C YYETOM II€PEKIIOYCHUA 6asbI JlaH-
HBIX TIEpe/q cboem CO3/1aBaJIOCh BII€YATJICHUE, YTO g Ha BEPHOM Iy TH.

Jlasibiite HAUMHAIACH HEOTIPEIEIEHHOCTh. MHe HY;KHO OBLIO YBUAETH KO/, HO IEHTP
yIIPaBJIEHUST HE UMEJ JOCTYIIA K CUCTEME YIIPABJIEHUs KCXOMHBIM KOJOM. B paboueit
cpelie ObLIM PA3BEPHYTHI TOJBKO TBOUYHbBIE (hAIJIbL.

Kaxk IIpaBUJIO, 9TO XOpollas Mepa IMpeJJOCTOPOKHOCTHU, HO B I[aHHbel MOMEHT OHa
A0CTaBMJla MHE HEKOTOPbIE Hey,Z[O6CTBa. CHpOCI/IB A/IMUHUCTPATOPa, KakK MHE I10JIy-
YUTb AJOCTYII K NCXOAHOMY KOAY, I CTOJIKHYJICA C HpOTHBOlIefICTBHEM. YunrniBas
Macurab ITPpOCTOA, MOJKHO BOO6paSI/ITI) KOJIM4Y€eCTBO O6BI/IHeHI/II'/JI, HOCHBIIMNXCA B BO3-
AyXe B I[IOMCKax HOlIXOlIHHIef/'I ronoBbl. OTHOIIEHMST MEXK/y HEHTPOM YIIpaBJE€HUA N
paSpa6OT‘~H/IKaMI/I, HUKOI'/la HE OTJIMYaBIINECAd ocoboii TeHJIOTOﬁ, ObLIN HaTAHYTbIMN
CHJIbHEE, UEM 00OBIYHO. Kamamﬁ OBLI HACTOPOJKE, OllacasdCh HalleJIEHHOI'O B €T0 CTOPOHY
O6BI/IH${IOHIGI‘O rnepcra.
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Tak 1 He TTOTYYMB 10CTYyTIA K UCXOJHOMY KOJLY, S CIeJIal eIMHCTBEHHOE, YTO MOT: B351JI
ABOMYHbIE (haiiyibl n3 pabouero OKpy KeH st U TPOU3BEI MX AEKOMITUIAINIO . YBUIEB KO
nojo3pesaemMoro MHoit EJ B-cepBepa, st ToHsI, 4To Hatesr GecCIopHOe I0KA3aTENbCTRO.
Bot a10T ceaHcoBbIi 06BEKT OKA3AJICSA eIMHCTBEHHBIM TPOTPAMMHBIM KOMIIOHEHTOM,
KOTOPDIii Ha JJAHHBIIT MOMEHT peasn3oBbiBasa mporpamma CE:

package com.example.cf.flightsearch;
é&élic class FlightSearch implements SessionBean {
private MonitoredDataSource connectionPool;
public List lookupByCity(. . .) throws SQLException, RemoteException {

Connection conn = null;
Statement stmt = null;

try {
conn = connectionPool.getConnection();
stmt = conn.createStatement();

// Peanusyem noruky noucka
// BO3Bpalwaem CnNuMcoK pe3ynbTaToB
} finally {
if (stmt != null) {
stmt.close();

}

if (conn != null) {
conn.close();

Ha mepBbIil B3rJIsi MeTo/l CKOHCTpYHpOBaH xopoto. Hanmuuue 6oka try. . finally
yKa3bIBaeT Ha JKeJlaHWe aBTOpa BEPHYTh cucTeMe pecypcebl. Bosee Toro, Takoii 610k
(urypupoBas B HEKOTOPBIX yueOHUKAX 110 g3bIKy Java. K cokasienuio, y Hero 6bL cy-
IIECTBEHHDBII HEIOCTATOK.

Oxasajioch, 4To MeTOZ java.sql.Statement. close() MoXKeT IIOPOXKIATh UCKJIIOUCHUE
SQLException. DToro npakTudecku HIUKOTAA He mpoucxoaut. JIpaiisep Oracle mocrymnaer
TaK, TOJIbKO 0OHAPY KUB, uTO IOEXCeption MmbITaeTcs 3aKPbITh COEIUHEHE, HATPUMED
pu miepexojie 6asbl TaHHBIX Ha APYTOH pecypc.

[Ipennosoxum, JDBC-coennnenne co3gano 10 repekioderns. Mcmoab30BaHHbIN
VIS co3/laHust coefinerust [P-apec OyIeT mepeHeceH ¢ OJ[HOTO XOCTa Ha JPYTOil, a BOT

! Moum 06MMbIM MHCTPYMEHTOM JUTS IeKOMITHIATNY Java-Kozia octaercs JAD. Ou paGoraer
GbICTPO U TOYHO, XOTSI U € TPYAOM PazbUpPAETCst ¢ KOAOM, HAITMCAHHBIM Ha Java 5.



36 Mnaea 2 e WckntoveHne, noMellasLuee paboTe aBMaKoMMnaHum

tekytiee cocrosiarie TCP-coenutenuii Ha X0CT BTOPOi 6asbl JaHHBIX TTEPEOPOIIEHO He
Gyner. TIpu 060§t 3aMCH B COKET B KOHEYHOM CYETE BHIOPACHIBACTCS MCKIIOUCHUE
IOException (T1ocse TOTO, KaK OTNepaIioHHAasI CUCTeMA 1 CETEBOI IpaiiBep peliaoT, YTo
TCP-coennHeHne OTCYTCTBYET). DTO 03HaUaeT, uTo Jtoboe JDBC-coeannenme B myJie
PECYpCOB IpeJCcTaB/asieT COO0N MUHY 3aMe/II€HHOIO AeHCTBUS.

Yro nopasurenbho, JDBC-coemuenne mo-npexHeMy KaKAeT co3/1aBaTh 3apockl. s
ATOrO OOBEKT COEIMHEHNUs ApaiiBepa MPOBEPSET TONBKO COOCTBEHHOE BHYTPEHHEE CO-
croguue!. Eciu JDBC-coeannenye peraer, 4ro MoAKI0YeHne HUKYAa He 1eJ10Ch, OHO
CO3/1aeT 3a11poc. BolllosiHeHNe 9TOro 3ampoca IIpy CeTeBOM BBOJIe-BbIBO/IE IIPUBONT K
nckmodennio SQLException. Ho 3akpbiTre aToT0 3ampoca 1aeT aHaIOTHYHBIN Pe3yJIbTaT,
TaK Kak J[paiiBep MOIBITAETCS 3aCTaBUTH cepBep 0as3bl JAHHBIX OCBOOONTH CBSI3aHHBIE
C 3aIIPOCOM PECYPCHI.

Kopotrko roBops, apaiiBep xoder co3narh 00beKT Statement, KOTOPHII He MOXKeT
OBITH UCIIOJIB30BAH. ITO MOKHO CYUTATh IPOrPaMMHOI ommnbKoii. Pazpaborunku
13 aBUAKOMIIAHWM SBHO YIIUPAJIN UMEHHO Ha 9T0. HO BBI /10JKHBI M3BJI€YH U3 ATOTO
riaBHbIH ypok. Ecan ciemmdukarms JDBC no3Bosnster metoy java.sql.Statement.
close() BoIOpachiBaTh MCKIIOUeHKe SQLException, Balil Ko J0JKeH ero 06pabarbiBaTh.

B mokasaHHOM HEBEPHOM KOJI€ HCKJIIOUEHIE, BRIOPACHIBAEMOE 3aKPBIBAIOIIINM 3aITPOCOM,
IIPUBO/IUJIO K TOMY, UTO COeIMHEHME He 3aKPbIBAIOCH, A 3HAYNT, BOZHUKAJIA yTeUKa Pecyp-
coB. [TocJie copoka 110100HbIX BBI30OBOB I1yJI PECYPCOB MCTOLIAJICS, ¥ BCE IIOCAeLYIOIINe
BBI30BbI OJIOKMPOBAJINCH B MeTozle connectionPool.getConnection(). ViMeHHO 5TO
s yBUJIEJI B JaMTiaX MOTokoB rporpammbl CF.

Pabota aBnakoMmanun, 06CTyKUBAIONIEN BECh 3eMHOM Tap, ¢ COTHAME CaMOJIETOB
U JIECSTTKAMU THICSTY COTPYAHUKOB OBLIA MTAPATI30BaHA COBEPIIEHHO TITKOIBHOT OTTIOKON:
eIMHCTBEHHBIM He0OpabOTaHHBIM HCKIIOUeHeM SQLException.

2.5. Jlerye npegynpeanTb, YeM fieynTb?

Korma masenbkas omubKa IPUBOAUT K TAKUM OTPOMHBIM YOBITKAM, €CTECTBEHHON peak-
el ctaHoBUTCA (hpasa «ITO HUKOTJIA He JIOJIKHO TOBTOPUTHCsT». Ho Kak mpesioTBpaTuth
10100HbIe BelIn? JKCIePTH30ii Koga? TombKO IPU YCJIOBUH, YTO KTO-TO U3 9KCIIEPTOB
sHakoM ¢ ocobernoctsimu JDBC-apaiisepa B Oracle win Best sKcepTHast TpyIina yaca-
MU TIPOBepSeT KaKAbIi MeTo/1. JlonoHuTeIbHBIM TecTrpoBanueM? Boamoskuo. [Tocse
oOHaApY KeHUs TaHHOI TPOOIEMbI IPYIIIA BBIIOIHI/IA TECTUPOBAHKE B YCIOBUSX IIOBbI-
IIEeHHON HATPY3KU U MOJIyYnJIa Ty JKe caMylo omu6Ky. Ho 1pu 0ObIYHOM TeCTUPOBAHUH

1 310 MOKET GBITH 0OCOGEHHOCTDIO, pucyIeit Tobko JDBC-apaiisepam B Oracle. S mposoama
JEKOMITHJIAIIIO ToIbKo 6asbl Ha Oracle.
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Harpyska Ha HeKOppeKTHbeI METO/ ObLIa HEeI0CTaTOYHOM /1711 BOSHUKHOBEHUSI HpO6JIeMbI.
ﬂpyrI/IMI/I CJIOBaMU, €CJIN 3apaHee 3HaTh, I'/l€ UCKATh, TO CO3/1aTb TECT, O6Hapy>KI/IBaIOIlII/II>'I
OH_II/I6Ky, O4Y€Hb ITPOCTO.

O/1HaKO B KOHEYHOM CU€Te OXKU/IAHMS, YTO BCE /10 e[HOIT ommbKu Oy1yT 0OHAPY KEHBI
U yCTPAaHEHbI Ha CTA/[N TeCTUPOBAHUS, OTHOCATCS cKopee K Meutam. Heromaxu 6yayt
BO3HHUKATH. A Pa3 OT HUX HEBO3MOKHO M30aBUTHCSI, HY/KHO HAYIUTHCS MUHUMU3UPOBATH
OTepU OT HUX.

B pannoMm ciydae Xyske BCEro TO, 4TO OMUOKA B OJHON CHCTEME MOXKET PacipocTpa-
HUTBCS Ha IpyTue cBsA3aHuble ¢ Heil cucteMbl. [loaTomy Jiyuliie 3aziaTh ApyTroii BOIPOC:
KaK cJIeJIaTh Tak, YTOObI ONIMOKH B OJHOW cHCTeMe He BJIWSJIM HU Ha uTo apyroe? Ha
Ka)KJIOM TIPEJITPUSATUN B HAIIIW JTHU UMEETCS TIeJlast CETh B3AUMOCBSI3aHHBIX W B3aUMO-
3aBUCUMBIX cucTteM. OHU HEe MOTYT — M He JIOJIKHBI — JIOMTYCKATh MOSBIEHUS TIeTT0YeK
oTka3oB. [ToaToMy MBI pacCMOTPUM TATTEPHBI IPOEKTUPOBAHUS, TIPEAOTBPAIIAIOIITIC
pacrpocTpaHeHue Mo00HbIX TIPOBIEM.



[ToHATHeE
CTabunbHOCTU

Hosoe nporpamMHuoe obecrieuenune, Kak U CBEKUH BBIMTYCKHUK YHUBEPCUTETA, OSABJIsI-
€TCs Ha CBET ITOJTHBIM ONITHMHU3Ma 1 BHE3AITHO CTATTKUBAETCS C CYyPOBBIMU KU3HEHHBIMU
peansiMu. B peanbHOM MUPE MTPOUCXOJIST BEIlH, KOTOPBIX 0OBIYHO He GbiBaeT B 1abopa-
TOPUSX, U, KaK PABUJIO, BellH 110X 1e. JIabopaTtopHbIe TeCThI TPUJYMbIBAIOTCS JTIObMH,
3HAMOMUMHU, KAKOH OTBET CJIe/[yeT MOJMYYnTh. PeabHbie TeCThI TOPOI BOOOIIE HE UMEIOT
oTBeToB. IHOT/Ia OHY MPOCTO BBI3BIBAIOT ¢HOIT BAIIEro TPOrPAMMHOTO 06ECEYEHMS.

ITporpammMHOe 0becTieueH e TIPEIIPUSATHIL OJIKHO OBITh CKEITTHYECKU HACTPOEHHBIM.
OHO JI0JKHO OKUJIaTh TPOOIEMBI I HUKOT/[A UM HE YAUBJISITHCSL. TaKoe porpaMMHOe
obecrieueHre He JIOBEPSIET Jlaske caMoMy ceOe U CTaBUT BHYTPEHHUE Oapbepbl JIJIsT 3a-
muThl 0T cO60eB. OHO OTKA3BIBAETCS BCTYIIATH B CJIUIIKOM OJIU3KIIT KOHTAKT € JPYTUME
CHCTEMAaMU, TAK KaK 3TO MOKET IPUBECTHU K TIOBPEKIEHSIM.

ITporpamma Core Facilities, 0 KoTopoii 1i1a peub B IpeAbIAYyIIe riase, Oblia HeoCTa-
TOYHO cKenTryeckoil. Kak ato gacTo GsiBaet, pabovas TPYIITa CIUITKOM BOCXHUIIATACH
HOBBIMU TEXHOJIOTUSIMUA U YCOBEPIIEHCTBOBAHHON apXUTEKTYpoitl. COTPYIHUKHI MOTIN
ObI CKa3aTh MHOTO BOCTOPKEHHBIX CJIOB 00 UCITOJIb30BAHU Y 3aMHBIX CPEJICTB U CYMMHU-
pyIoIIeM BO3/IeHCTBUN HECKOBKIX (pakTopoB. OcenIeHHble IeHeKHBIMI 3HAKaMH, OHI
He YBUJIEJIN, 9TO TTOPA OCTAHOBUTLCS, U CBEPHYJIU HE B TY CTOPOHY.

Crnabast cTabUIbHOCT MPUBOIUT K 3HAYUTENBHBIM YOBITKaM. K yObITKAM OTHOCHTCS 1
VIIyIeHHas Bbiroia. IlocTaBmmKy, KOTOPHIX 1 yIIOMUHAJ B IJ1aBe 1, TepsIIoT 3a 9ac mpo-
crost 100 000 mosimapos, TpuYeM Jlaske He B pasrap ce3oHa. [oproBbie CUCTEMbI MOTYT
TOTEPSTh TAKYIO CYMMY HM3-32 OJTHOH He ITPOIIe/IIel TPaH3aKIi!

IMIUPUYECKOE TIPABUIIO TIACUT, YTO IIPUBJICUEHUE OJJHOTO KIINEHTA OOXOIUTCS HHTEP-
HeT-Marasuny B 25-50 nosutapos. ITpezncrasbre, uro o Tepsier 10 % 13 5000 yHuKab-
HBIX TIOCETUTEJIEH B 4ac. ITO 03HAYAET, UTO HA TIPUBJIEUEHNE KINEHTOB OBIJIO BITYCTYIO
norpadetio 12 500—25 000 mosuiapos.
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[ToTepst peryTaiu MeHee ocsi3aeMa, Ho He CTAHOBUTCS OT 9TOTO MeHee 60JIe3HEHHOT.
Viepb ot nosiBuBIErocst Ha GpeH/ie MATHA MPOSBIISIETCST He TaK OBICTPO, KaK YPOH OT
MOTEPU KJIUEHTOB, HO TOTIPOGyiiTe omybanKoBaTh B sKypHaie BusinessWeek otuer o
npobeMax 1pu pabote ¢ Bamieil GpupMoii B ropsunii ceson. IlorpaueHnbie Ha pekgaMy
o6paza MUJIMOHBI JI0JIIAPOB — PEKJIaMy BallliX yCayr B IHTepHETe — MOTYT 32 HECKOJTb-
KO YaCOB IIPEBPATUTHCS B MBLITH U3-32 HECKOJIBKUX HEKAYECTBEHHBIX KECTKUX TUCKOB.

HysxHast BaM cTaOMIBHOCTD BOBCE He 00sI3aTEIBHO JIOJKHA CTOUTD I0poro. B mportecce
MTOCTPOEHUST apXUTEKTYPBI, I3aifHa 1 /la’ke HU3KOYPOBHEBOU peasnsaliiy CUuCTeMbl
CYIIECTBYET Macca MOMEHTOB IPUHSITHSI PEIIEHNUsT, OT KOTOPBIX Oy/IET 3aBUCETH OKOH-
vaTesbHast CTabUIIBHOCTD CUCTEMBI. B TaKre MOMEHTDI TIOPO OKA3bIBAeTCsT, 9TO (hYHK-
[MOHAJILHBIM TPeOGOBAHUSIM YIOBJIETBOPSIIOT JIBAa BapraHTa (C YIIOPOM Ha TIPOXOKICHIE
TECTOB KOHTPOJIsI KadecTBa). Ho 1pu 3TOM O/IH IPUBEIET K €3KeTr0/IHBIM YacaM IPOCTOsI
CHCTEMBI, a BTOPOii HeT. V1 4To caMoe WHTepecHOe, pear3alust CTaOUIbHOTO MTPOEKTa
CTOWT CTOJIBKO K€, CKOJIbKO PEATU3AIIs HECTAOMILHOTO.

Peanuzauumsa ctabunbHOro NnpoekTa CTOUT CTOMIbKO XKE, CKOMbKO peanv3aumns HeCcTabunbHoro.

3.1. OnpeneneHne cTabunbHOCTU

ITpexae Bcero st xoTesl Obl JaTh OIPe/e/eHe HEKOTOPBIM TepMuHaM. Tpansaxuyuer
(transaction) HasbIBaeTCsI BBIIOJHEHHAST CUCTEMOI aOCTPAaKTHASI 4acTh PabGOThI. ITO He
MMeEeT OTHOIIEHUS K TPaH3aKIusIM B 6azax gaHHbIX. O/Ha 4acTh pabOThI MOKET BKJIHO-
4aTh B cebst HECKOJIBKO TPaH3aKIKil B 6a3e qanHbix. Hanipumep, B MHTEpPHET-MarasnHax
PACIpOCTPaHEH TUI TPAH3AKIUH «3aKa3, C/IEJAHHbBI KIMEHTOM>. TaKkast TPaH3aKI[HsI
3aHUMAeT HECKOJIbKO CTPAHMUIL, 3a4aCTYI0 BKJIIOUAs B ce0sT MHTErPAIMIO C BHEITHUMU
CepBUCAMU, TAKMMHU KaK IIPOBEPKA KPeAUTHBIX KapT. CHCTEMbI CO3/1AI0TCST UMEHHO JIIst
poBe/IeH st TpaH3akiwil, Eciu ciuctemMa 06pabaThiBaeT TPAH3aKIMU TOJBKO OTHOTO THIIA,
OHa HasbIBaeTcs BbiieaeHHON. Cuewannoi nazpyskoi (mixed workload) nassiBaercs
KOMOMHAIIMS Pa3/IMUHbIX TUIIOB TPAH3AKIIMIL, 00pabaThbiBAEMbIX CUCTEMOIA.

CJI0BO cucmema st UCTIOJIB3Y10 [ 0003HAYEHUST IOJHOTO, HE3aBUCHMOTO Habopa arl-
napaTHOTo obecredeHust, IPUIOKEHUI 1 Cay KO, HeOOX0AUMOro, 4ToOBI 00paboTaTh
TPaH3aKIUK U1 T10JIb30oBaTesell. CucreMa MOKeT ObITh COBCeM HEOOIIBIIOI, HAITPUMEp
COCTOSIIIEH U3 IMHCTBEHHOTO TIPUJIOKEHUS. A MOKET ObITh OTPOMHOI, MHOTOYPOBHEBOI
CETBIO U3 TIPUIIOKEHUTT 1 cepBepoB. Eie st 0603Ha4Yak0 9THMM TEPMUHOM HabOP XOCTOB,
NPUJIOKEHUH, CETEBBIX CEIMEHTOB, MCTOYHUKOB MUTAHUS U TIP., 0OpabaThiBaIONIMii
TPAH3AKIMIO OT OHOTO Y3J1a 10 IPYTOro.

OTKa30yCTOWYMBAST CHCTEMA TIPOIOJIKACT 06pabaThIBATH TPAH3AKIINH, aKe KOT/IA M-
TyJIbCHBIE TIOMEXH, TIOCTOSTHHAST HATPY3Ka WU HEUCITPABHOCTD OT/IE/IbHBIX Y3JI0B HAPYIITAIOT
HOPMAJILHBII Tiporiece 06paboTku. IMeHHO Takoe moBeieHne GOMBIIMHCTBO TTOPa3yMe-
BaeT I10JI CJIOBOM crmabuavrocm (stability). CepBepsl 1 IIPUIOKEHNUS He TOJIBKO IIPOIOJI-
JKaIOT (PYHKIIMOHMPOBATD, HO U JIAIOT TOJB30BATEII0 BO3MOKHOCTD 3aKOHYUTEH PaboTy.
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Tepmunst umnyave (impulse) u nazpyska (stress) npuiin U3 MarmuHocTpoeHust. Vim-
MyJIbC MOPA3yMEBAET PE3KYIO BCTPSICKY cucteMbl. Kak Oy/To 1Mo Hell yapuim MoJIoT-
koM. Harpyska sxe, Hao60poT, npecTaBiasier COG0M CHITY, TPUKJIAIBIBAEMYIO K CHCTEME
JUTUTEJLHOE BPEM4.

OrpoMHOE YMCJIO MOCEIEHUI cTpaHuIlbl ¢ nH(popMaimeil 06 UrPOBON IIPUCTABKE
Xbox 360, cyunBiieecst Mocyie CJIyXoB 0 Pacpoiake, BbI3BAJIO UMITYJIbC. JecsaTh Thi-
CST4 HOBBIX CEAHCOB B T€UEHUE OJIHON MUHYTHI BbIZIEPXKATh TPYAHO. MOIITHBIN BCILJIECK
MOCENIAEMOCTH CaiTa SBJSETCS UMITYJIbCOM. BhITpy3Ka B ouepesb 12 MUJLTMOHOB CO-
001IIeHI#T POBHO B TIOJTHOYD 21 HOSIOPsT — 5TO TOKe UMITYJIbC. [T000HbBIE BENN IOMAOT
CUCTEMY B MTHOBEHUE OKa.

B To sxe Bpemst Me/IJIeHHBII OTBET OT IIPOIECCUHTOBON CUCTEMbI KPEJAUTHBIX KapT, IIPOU3-
BOJIUTEJILHOCTU KOTOPOU He XBaTaeT Ha pabOTy CO BCEMU KJIMEHTAMI, 03HAYAET HATPY3KY
Ha cucTeMy. B MexaHU4ecKoii cucTeMe MaTepualt 1o/l Harpy3Koil MeHsIeT CBOIO (hopMy.
Ito usMeHenue GhopMbl HazbiBaeTcst depopmanueti (strain). HanpsikeHre BbI3bIBaeT
nedopmaruio. To ke caMmoe IIPOUCXOUT C KOMITBIOTEPHBIMU cucTeMaMu. Harnpsskenne,
BO3HUKAIOIIEe N3-3a TPOIIECCUHTA KPEJUTHBIX KapT, IPUBOIUT K TOMY, UTO iehopmarius
pacIpocTpaHsieTcs Ha IPYyTrUe YacTh CUCTEMbI, YTO MOKeT IPUBOAUTD K CTPAHHBIM I10-
CJIEJICTBYSIM, HAITPUMED YBEJUYEHHIO PACX0/Ia OTIEPATUBHON MaMsITH Ha BeG-cepBepax
WJIU TIPEBBIIIIEHUTO JIOMYCTUMOI 4aCTOThI BBO/Ia-BBIBOJIA HA cepBepe Oa3bl JaHHbIX.

NMPOAJTIEHUE CPOKA CNYXXbBbI

OcHOBHble OMacHOCTW ANst AONITOBEYHOCTM Ballel CUCTEMbl — 3TO YTEYKM MaMsTU U pocT
06bemMoB AaHHbIX. O6e 3Tn Belwy ybuBaloT cucTeMy B npouecce skcnyataummn. U obe npak-
TUYECKN He 0BHapYXXMBAKOTCA MPU TECTUPOBaHWM.

TecTMpoBaHWe BbISBNISIET NPO6/EMbI, YTO AAET BaM BO3MOXXHOCTb MX PELUMTb (BOT rMouyemy
s Bceraa 61aroAapio TECTEPOB MOVX MPOrpaMM, KOrAa OHY 0BHAPY)XMBAIOT OYEpPeaHyYHo OG-
Ky). Ho no 3akoHy Mepdu clyuatoTcsi UMEHHO Te BELLM, Ha KOTOopble MporpaMMa He TeCTMpoBa-
nack. To eCTb €C/IN Bbl HE MPOBEPWIIX, HE MaAAET /v NporpamMMa Cpasy Nocsie MoyHOUM UK He
BO3HMKAET /1N OLMEKa 13-3a HEXBATKM NMaMSTU Ha COPOK AEBSATHIN Yac 6e30TKasHO paboThl,
MMEHHO TYT Bac NOACTEPEraeT onacHOCTb. EC/v Bbl HE NPOBEPSA/M HAa/IMUME yTeUeK NaMsTy,
NPOSIBNSAOWMXCS TOMbKO Ha CeAbMON AeHb, Yepes CeMb HEN Bac XAET yTeuka namsTy.

Mpobnema B TOM, YTO B cpefe pa3paboTku NPUMNOXKEHNS HUKOTAa He BbIMOJHSOTCS Tak A0Mro,
4TO6bI MOXHO 6bINI0 06HAPYXMTH OLIMGKYM, MPOSIBASAOWMECS CO BpeMeHeM. CKOMTbKO BPEMEHU
cepBep NpUIOXKeHU 06bIMHO (DYHKLMOHWUPYET Y Bac B cpese pa3paboTku? Mory MoknscTsCs,
YTO CpeaHee BPeMsi He MPEBOCXOAUT NMPOAOC/KUTENBHOCTU cuTKOMal. Mpu TeCcTMpoBaHUM
KayecTBa OH MOXET nopaboTaTb NoJoNbLIE, HO, CKopee Bcero, byaeT nepesarpyxatbcs Mo
KpaliHeli Mepe pa3 B AeHb, eC/iM He Yalle. Ho aaxe 3anyLueHHoe 1 paboTatoLlee NpunoxeHne
HEe UCMbITLIBAET HEMPepbIBHOW Harpy3ku. B nofobHbIX cpeaax npofo/mKUTENbHblE TECTbl —
Hanpumep, paboTa cepBepa B TeueHue Mecsila C eXXeaHEBHbIM TPAathUKOM — HEBO3MOXHbI.

BrnpoyeM, oWKMBKM Takoro copTa BO BPEMSI HAarpy304HOro TECTUPOBAHUS, Kak MpaBuso,
BCE PaBHO He BbISBSAOTCA. Harpy304Hblii TECT NPOBOAUTCS HEKOTOPOE BpeMsl, a 3aTeM

! Ecin mporycTuTh pekiamy, a TakKe HauaJabHbIe M KOHEUHbIE TUTPBI, OHO COCTABUT MPUMEPHO
21 Munyry.



3.2. PexuMbl 0TKa30B 41

nporpaMMa npekpawaeT paboTy. Yac Harpy304HOro TECTMPOBAHUS CTOUT M3PSIAHYIO CyM-
My, MO3TOMY HUKTO He MPOCUT MPOBECTU HefesbHyl0 NMpoBepKy. KoMaHaa paspaboTunkos
06bIYHO MONb3yeTcst 06LLel KOPrOPaTUBHON CETbIO, MO3TOMY Bbl HE MOXETE KaX/bli pa3
NINLLIATL BCEX COTPYAHUKOB (DMPMbI AOCTYNa K TaKUM XXM3HEHHO HEOBXOAMMBIM BeLaM, Kak
3NEKTPOHHAs MoYTa U VIHTEpHET.

KakumM e 06pa3oM BbISCHUTb OLWNGKKN JaHHOrO TUNa? EANHCTBEHHOE, YTO Bbl MOXETE CAeNaTh
[0 TOro, Kak OHV MPUYMHAT BaM nNpobnembl Npu sKcnayaTauum, — 3T0 CO6CTBEHHOPYYHO
MPOBECTU UCMbITAHWS Ha AOSITOBEYHOCTb. M0 BO3MOXHOCTM BblAeUTe Ans pa3paboTymka
OTAENbHYIO MalUMHyY. 3anycTuTe Ha Hell JMeter, Marathon unu apyroi MHCTPYMEHT Harpy3ou-
HOro TECTUPOBaHUs. He fenaiTe HUYEro aKCTpeMasnbHOro, MPOCTO BCE BPEMS BbINOSHSINTE
3anpochkl. Takxe 06s13aTeNbHO cAenaiTe HECKOIbKO YacoB BpeMeHeM 6e3AeiCTBUS cLeHa-
pUEB, UMWUTUPYS OTCYTCTBME Harpy3ku HOYbD. TO MO3BONWUT NPOTECTUPOBATL TaiMayThl
rnyna coeanHeHui u daepsona.

VHoraa co3aaTthb MOSHOLEHHYHO Cpeay TECTUPOBaHUS HE YAAEeTCs Mo SKOHOMUYECKUM Mpu-
YnMHaM. B 3TOM cnyyae MombITalTeCh NPOBEPUTL XOTsI Bbl CaMble BaXKHbIe YacTh. ITO BCe
PaBHO JlyyLle, YEM HUYErO.

B kpaliHeM cnyvae cpeaa ANt TECTMPOBaHUS AONTOBEYHOCTM NMPOrpaMMbl cama coboii BO3-
HUKHET B MpoLiecce ee akcryaTauun. OWnGKM B NporpaMMe 06s13aTeslbHO NposIBATCS, HO
3TO He TOT peLenT, KOTOPbIii 06eCneYnT BaM CYaCT/IMBYIO XKU3Hb.

JosropeuHas cucremMa criocobHa 00pabaThiBaTh TpaH3aKInK dojizoe epemst. Kakoil epros
TIOTIA/IAET O] ATO OTIpeiesieHne? 3aBUCUT OT KOHKPETHOU cuTyannu. B kauecTBe TOUKN
OTCYETA UMEET CMBIC B3SITh BPEMSI ME3K/IY Pa3BepThIBAHUSIMU Kojia. Ecim kask/yto Heseno
B IIPOM3BOCTBO BBOAUTCS HOBBII KOJI, HE IMEET 3HAUEHUs, CMOXKET JIK crcTeMa popabo-
TarTh ABa rofa 6es mepesarpyskiu. B To jke BpeMs 1eHTpbI c60pa JaHHBIX B 3allaHOM YacTh
mTata MoHTaHa He HYKAAIOTCS B TOM, YTOOBI X BDYYHYIO [Iepe3arpysKajiu pas B HEJIeJo.

lMpoBeauTe TECTMPOBAHME CPOKA CITyXK6bl. ITO EAUHCTBEHHbIN CNOCO6 06HAPYXUTb OLLIMEKK,
MPOSIB/ISIOLLMECS CO BPEMEHEM.

3.2. PeXxuMbl OTKa30B

K xatactpoduiyeckoMy 0TKa3y MOTYT IIPUBECTH KaK BHE3AITHbIE UMITYJIbChI, TAK 1 YPe3-
MepHast Harpyska. Ho B 11060M cirydae Kakoi-To KOMIIOHEHT CHCTeMbl HAUMHAET OTKa-
3bIBATh paHbllle, 4eM Bce ocTasibHOe. B cBoeit kaure Inviting Disaster JIxkeitmc P. Yaiins
HasblBaeT 9TO TpernHaMu (cracks) cucrempl. OH cpaBHUBAET CJIOKHYIO CUCTEMY, HAXO-
JSTIYIOCST Ha TPAHU O0TKA3a, CO CTAIBHON MJIACTUHKONW ¢ MUKPOCKOTTMUECKOH TPEITMHOI.
ITox Harpy3Koii aTa TPEIIHA MOKET HauaTh pacTy ObicTpee 1 OpicTpee. B KoHeuHOM cueTe
CKOPOCTD pacipocTpaHeHus edeKTa MPeBbICUT CKOPOCTh 3BYKa, U METAJLII C PE3KUM
TpeckoM ciomaercs. DakTop, HOCAYKUBIIHI TPUITEPOM, a TAKKe CII0c00 pacipocTpa-
HeHUs leheKTa B CUCTEME BMECTE € PE3YJIBTATOM MOBPEKACHIS HA3bIBAIOT PEHUMOM
omxasa (failure mode).
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B Bammx cucremax B J1060M ciydae OyAyT MPUCYTCTBOBATH PA3JIUUYHBIE PEKUMBI OT-
ka30B. OTpuIias Hen36eKHOCTH CHOEB, BbI JIHIIAETE ceOst BO3BMOKHOCTH KOHTPOJIUPOBATD
U CIEPKUBATH UX. A MPU3HAHIE HEN30EKHOCTU COOEB MO3BOJISIET CIIPOEKTHPOBATD Pe-
aKIMIO CUCTEMBI B CJIydae UX BOSHUKHOBeHMs. M Kak MPOEKTUPYIOININE aBTOMOOUIIH
WHKEHEPDBI CO3/IAI0T 30HbL dehopmanuu — 00JTacTH, CIIPOEKTUPOBAHHbIE CIIEIUATBHO,
4TOGBI 3AIUTUTH MACCAKUPOB, TIOTJIOTUB B ITPOIECCE CBOETO PA3PYIICHIS CUITY yapa, —
BBI MOJKETE PEATIN30BaTh 6E30MACHBIE PESKUMbI OTKA30B, 00ECTICYNBAIONIHE 3AIITUTY OCTAJb-
HOI yacTy cucteMbl. CaMo3alnuTa TAKOTo BU/IA OIPe/IesIseT HA/IEKHOCTD CUCTEMBI B TIEJIOM.

Yaiii3 Has3bIBaeT 9T 3alIUTHBIE Mepbl ozpanuvumensmu mpeuwun (crackstoppers). ITo-
IOOHO TOMY KaK BCTparBaHUe B @BTOMOOMJIb 30H JIe(DOPMAIINH MTOTJIONIAET UMITYJIBC U
COXPaHseT KU3HD I1aCCAKUPAM, BBl MOJKETE PEIUTD, KAaKKe IPOrPaMMHbIe KOMIIOHEHTBI
CUCTEMBbI He JIOJIKHBI OTKJII0YATbCH, U PEaIN30BaTh TAKHE PEKUMBI OTKAa30B, KOTOPbIE
3AIUIIAIOT 3TH KOMIIOHEHTBI OT BBIXOJIA U3 CTPOSL. B IPOTUBHOM cJrydae OJfHaK/Ibl MOSKHO
CTOJIKHYTBCS C HETIPeICKa3yeMbIMU 1, KaK IPABUJIO, OTIACHBIMU BEIIAMU.

3.3. PacnpocTtpaHeHune TpeLunH

HpI/IMeHI/IM BBIIIECKA3aHHOE K CJIyYalO B aBUAKOMITaHWHY, O KOTOPOM IIlJIa P€4Yb B ITPEbI-
nyuieii riase. B mpoekre Core Facilities peskumbl oTkazoB orcyTcerBoBasu. [Ipobiaema
Hayajach ¢ HeoOpaboTaHHOTO UCKII0YeHnst SQLException, HO paboTa cucTeMbl MOTJIa
OCTAHOBUTHCS U TIO PSLY APYTUX MPUYMH. PacCMOTPUM HECKOJIBKO ITPUMEPOB OT HU3-
KOYPOBHEBBIX JIeTaJieil 710 BBICOKOYPOBHEBOM apXUTEKTYPHI.

Tax Kak myJ1 ObLT HACTPOEH TaKUM 06Pa3oM, UTO OJIOKMPOBAJ MTOTOKHU € 3alIPOCAMU B OT-
CYTCTBHE PECYPCOB, B KOHEUHOM cUeTe OH 3a0JI0KUPOBaIT Bee 06pabaThIBAIOIIIE 3aITPOCH
MOTOKU. (DTO MPOUBOIIIO HE3ABUCUMO JIPYT OT JPYyTa Ha BCEX HK3EMILISIPAX CEPBEPOB
pUITOsKeHUH. ) MOKHO OBLIO HACTPOUTD ITYJI HA OTKPBITHE HOBBIX COCIMHEHNH B CJIyvae
€ro MCTOIEHUST WIN TIOCJIe TPOBEPKU BCEX COCMHEHNN Ha GJIOKUPOBKY BBI3BIBAIOIINX
MIOTOKOB Ha OTPAHIYEHHOE BpeMsi, a He Hascer/a. JI000ii U3 9THX BAPUAHTOB OCTAHOBIII ObI
paciipoctpatenue TpenuHbl. Ha ciiemyrorieM yposHe mpobJieMa ¢ eIMHCTBEHHBIM BBI30BOM
B iporpamme CF miprBesta K cO00 BBI3BIBAIOIINX TPUJIOKEHNI Ha OCTAIBHBIX X0CTaX. Tak
Kak cayx0bI 1yt CF moctpoensr Ha TexHosiornn Enterprise JavaBeans (EJB), aist Hux
ucnosabzyercss RMI. A 1o yMoJr9aHuio BBI30BBI ATOTO WHTEpdelica JUIeHbI TaiiMayTa.
JIpyruMu cJI0BaMH, BBI3BIBAIOIINE OTOKH OJOKUPOBAINCH B OKUIAHNUN, TOKA OYIyT
MPOYNTAHBI NX OTBETHI OT EJ B-koMmonenToB porpammbl CF. [lepBbie ABaIaTh TOTOKOB
JUIST KayK/IOTO 9K3eMILIsIpa MOJIYYNIIN HCKITIUEeHHsT, TouHee SQLException, B o6oJouke
nckaodyeHnsa InvocationTargetException, KoTopoe B CBOIO o4epeab Pacroaarajoch B
060J104Ke MCKTI0UeH st RemoteException. U mocJie 9Toro BbI30BbI Haua/Ii GJIOKUPOBATHCSL.

MoskHO GBLIO HaIMCATh KIUMEHT ¢ TaiimayTamu Ha RMI-coketax'. B onpenesieHHbIil MOMeHT
BPEMEHI MOKHO OBLIO TIPUHSATH pellieHie cTpouTb BeO-cry:kObt st CF Ha ocHose HTTP,

! Haipumep, yctanoBus ¢habpUKy COKETOB, BHI3bIBAIOILYIO /IS BCEX CO34ABAEMBIX €10 COKETOB
MeTo] Socket.setSoTimeout ().
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ane EJB. ITocse atoro ocranock Obl 3a1aTh Ha KianenTe Taiimayt Ha HTTP-sampocsr’. Erme
BBI3OBBI KJIMEHTOB MOKHO OBIJIO HACTPOUTH TAKUM 00Pa3oM, 4TOObI 6II0KUPOBAHHbIE MO~
TOKH OTOPACBIBAJIMCH, BMECTO TOTO UTOObI 3aCTABJISTH 0OPabATHIBAIOIIMI 3aITPOC MOTOK
JIeJTIaTh BHEITHUN MHTErPAIMOHHBIN BhI30B. Hiuero us sToro He ObLIO c/ie/iano, 1 cOoi
B nporpamMmMe CF pacmpocTpanuiics Ha Bce UCIOIb3YIONUE 3Ty TPOrPAMMY CUCTEMBI.

B erue 6ombinem macirrade cepsepsl mporpamMmmbl CF Mo:KHO ObLI0 pasOUTh Ha HECKOIBKO
rpyin obcayskuBanust. B atoM ciydae nmpobema ¢ 0fHO U3 TPYIII He IpeKpaiiaia Obl
pabory Bcex moJib3oBaresieil mporpammbl. (B paccMaTpruBaeMoil CUTYaIMK BCE IPYIIIbI
06CTyKMBAHKS BBIIIN Obl U3 CTPOST OIHUM U TEM K€ CII0COOOM, HO TAKOE MTPOUCXOUT
JIAJIEKO He Beera.) JTo ellle OuH criocob OCTAHOBUTH paciipocTpanenue cOost Ha BCe
HPEIPUSITHE.

Ecom B3rJIsHy Th Ha BOMIPOCHI apXUTEKTYPHI efite Gosiee Macitabro, To nporpammy CF
MOZKHO OBIJIO TIOCTPOUTD C TPUMEHEHHEM ouepesieil coobIenuii 3anpoc-otser. [Ipu aTom
BBI3BIBAIOIIAsT CTOPOHA B KypPCe, UTO OTBETAa MOKET 1 He ObITh. U ee eiiCTBUS B 3TOM
cJIydae SBJISIOTCS YacThio 00paboTKK caMOTo TTPOTOKOJA. MOKHO TTIOCTYIUTS eltie Hoiee
PaJIMKAJILHO, 3aCTABUB BBI3BIBAIOILYI0 CTOPOHY UCKATh PEHCHI, OTOMPAsT B IPOCTPAHCTBE
KOpTesKel 3arucu, coBnaaionime ¢ kpureprem rmorcka. A nporpamma CF amoststia 6ot
MPOCTPAHCTBO KOPTEXKeH 3anucamu ¢ mHbopmMaiueii o peiicax. Yem cuiibHee cBI3aHa
APXUTEKTYPa, TeM BBIIIE MAHC, YTO OMMOKa B KOJIE PACTIPOCTPAHUTCS TIO0 cucteMe. U Ha-
060pOT, MeHee CBA3aHHAs APXUTEKTYpa IeHCTBYET Kak aMOPTU3aTOP, YMEHbIITas BIUSHUE
OIMOKH, a He YBETUYUBAs €TO0.

JIro601i U3 TlepevnCIEHHBIX MOIXO0B MOT ITPEPBATh PACIIPOCTPAHEHHE TPOOJIEMBI ¢ HCKJITIO-
yeHreM SQLException Ha OCTATBHYIO YaCTh CUCTEMBI asporiopta. K coxkanieHunio, mpoek-
TUPOBIIUKY [IPU CO3IAHUU OOIIUX CITYsKO He YU BOSMOKHOCTD MOSIBJICHUST «TPEIHH> .

3.4. Lleno4yka oTKa30B

B ocrose mo60r0 ¢60s1 B paboTe CHCTEMBI JIEKUT TaKast JKe 1emodka coopTuit. OnHa me-
GOJTBITIAS BETITh BEIET K APYTOIL, KOTOPas B CBOIO OUePE/Ib BHI3BIBAET HEUTO TPeThe. [Ipu
PaccMOTPEHNH TaKOH MEeMOYKN 0TKA30B MOCT(HAKTYM 0TKa3 KaxkeTcs Hen3bexupiM. Ho
€CJIH TIOTIBITATHCS OIEHUTH BEPOSTHOCTH MOCJIEA0BATEIBHOTO BOSHUKHOBEHISI UMEHHO
TaKUX COOBITHH, CHTYAITHST TOKAKETCST TIOTPSICATOTITE HEMTPABAOTOR06HOH. OHAKO HeTpaB-
JOTI0001E BO3HUKAET JIUIIb TIOTOMY, YTO MbI PACCMaTPUBAEM BCe COOBITHSI HE3ABUCUMO
apyT ot ipyra. MoHeTka He 001a/1aeT MaMSIThIO; PE3YIBTAT KAKIOTO ee GPOCKA BHITTATAET
C TOI1 JKe caMOil BEPOSITHOCTBIO, YTO U JTIOOOTO U3 TPeAbIAy X 6pockos. KombuHarms
e COOBITUH, TIPUBEAIINX K OTKA3y, HE3aBUCUMON He siBsieTcss. OTKa3 B OHON TOUKe
WJTH CJIOE TTOBBITIIAET BEPOSATHOCTH OCTANLHBIX OTKA30B. Ecsin 6a3a MaHHbIX HaunHAET
paboTaTh MeJIEHHO, NOGLIUUAEMCS. BEPOSITHOCTD TOTO, YTO CepBEPaM TIPIIOKEHMIT He

! TIpu ycmoBum, 4TO TaM HE MCIMOJIB3YIOTCS KOMIOHEHTH java.net.URL u java.net.
URLConnection. /o nosieiienust Java 5 3ajzath taiiMayT Ha HTTP-BbI30BbI, OCyIlleCTBIIsIEMble
CpeICTBaMU CTAaHIAPTHO 6UOIMOTEKH Java, 6bIII0 HEBO3MOKHO.



44 naBa 3 e [MoHsATME CTAbUILHOCTU

XBaTUT NaMATH. Tak Kak Bce CJIOU CBSI3aHbI APYT C IPYTOM, IPOUCXO/ANIINE Ha HUX CO-
OBITUS He ABJIAIOTCS He3aBUCUMBIMU.

Ha xaxxziom 1mare 1ernodku 0TkazoB (popMupoBaHue TPEIIUHBI MOKHO YCKOPHUTD, 3a-
MEUINTD WJIX OCTAHOBUTD. BBICOKUIT yPOBEHD CJI0KHOCTH JIA€T JOTOJHUTEIbHbIE Ha-
[IPaBJIEHUS PACIIPOCTPAHEHUIO TPEIIMHBIL.

CuirbHasg B3aMMO3aBUCUMOCTD YCKOPSET pacpocTpanenue Tpentut. K mpumepy, cuibaas
B3aMMO3aBUCUMOCTD EJB-BbI30BOB IIpHBeia K TOMY, 4TO IIpoOJieMa UCTOIIEHIS PECYPCOB
B CF-nporpamme coszana emte GoJibiiie mpoOaeMbl B BBIZBIBAIOIINX ATY MPOTPAMMY
KOMIOHeHTax. B paMkax Mo 06HbIX cucTeM 00beIMHEHNE TOTOKOB, 3aHUMAIOTIIXCST
06paboTKOii 3aITPOCOB, € BHI30BAMU BHEITHUX, WHTETPUPOBAHHBIX CJIYKO TIPUBOAUT K
npobJIeMaM ¢ yIaJeHHbIM JOCTYTIOM, KOTOPBIE, B CBOIO 04€PE/Ib, IPUBO/AT K TIPOCTOSIM.

OpHuM U3 croco6OB MOATOTOBKU KO BCEM BO3MOKHBIM OTKAa3aM SIBJISIETCSI YUET BCEX
BHEIIIHUX BBI30BOB, BCeX Ollepaliiii BBO/Ia-BbIBO/IA, BCEX UCIIOJIb30BAHUN PECypCcoB U
BCEX OKM/IAEMbIX PE3YJIBTaTOB B IIOMCKE OTBETA HA BOIIPOC, KAKUMHE CITIOCOOAMU MOKET
BO3HUKHYTD ¢60ii1? BermoMHITE BCe BOSMOKHDIE TUIIHI HMITYJIHCOB U HATIPSIZKEH UL

U Yro, ecsii He yacTcs yCTAHOBUTD HAYAJIbHOE COeIMHEHNE?

U Yro, eci yCcTaHOBKA COETMHEHNS 3aiMET AECSTh MUHYT?

YTo, eci TTOCsIe YCTAHOBKY COETMHEHNS TPOU30H/IeT Pa3pPhIB CBI3N?
YTo, ecmi1, yCTAHOBUB COEITHEHNE, S BCE PABHO He TOJIydy OTBETa?
Yro, ecsit 0TBET Ha MOH 3aIIPOC 3aiiMeT /iBe MUHYTbI?

UYro, ecin ogHoBpemenno ipuayT 10 000 3anmpocos?

0000 D

Yro, ecsivt MOH JINCK TIEPETTOTHUTCST B MOMEHT, KOT/IA ST TTBITAIOCH 3aIHCaTh co00TIe-
Hue 006 onbke SQLException, BO3HMKIIIEN IIOTOMY, UTO paboTa ceTH Mapajn3oBaHa
BUPYCHOH MMPOTPaMMOii?

1 yske yetas mucaTh BOTIPOCHI, a BEZ[b 9TO TOIBKO HEOOTBINAST YaCTh BO3MOKHBIX BapHaH-
ToB. CJleI0BaTeNHHO, M3HYPUTETBHLIN TTEpedop Helleecoo0paseH, eCTu TOTBKO PEUb He
NIET O JKU3HECHHO BAKHBIX CUCTEMax. A KaK 6bITb, €CJIN TIporpaMMa /10JIKHaA 6bITb TOTOBa
erie B 9TOM jiecsatusierun? HysKHO HCKATh TOTOBBIE TATTEPHDBI, KOTOPBIE TIO3BOJISIT BaM
CO3/IaTh aMOPTH3ATOPBI, CMSITYAIOTIIE BCE OTU HATPY3KH.

3.5. [1aTTepHbl U aHTMNATTEPHbI

MHe npunioch UMeTb /110 ¢ COTHAMU 9KCITyaTAIlMOHHBIX OTKa30B. Kaskablit 3 HUX
6bLT T0-cBOEMY yHUKaJEH. (B KOHIlE KOHIIOB, 1 BEIb CTAPAJICs, YTOOBI OJIHAMKIBI BO3-
HUKIIUH 0TKa3 GOJIbIe HIUKOTAA He TIOBTOpsiicsl!) S He MOry BCTIOMHUTH HU OJTHOI
napbl UHIIMAEHTOB € OJMHAKOBBIMU 1I€ITOUKAMU OTKA30B: C OJIHUMU U TEMU XKe TPUT-
repamu, OJIHUMU ¥ TEMHU K€ MTOBPEKIACHUSAMU U OJHUM U TeM K€ PacIpOCTPAHECHUEM.
Ho co Bpemenem s 3aMeTusI HaliMuue HEKUX naTTepHoB. Onpe/esenHas ysa3BUMOCTD,
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TEHJICHIIUSA onpedenenioti TpodIeMbl pa3pacTaThes onpedenenivim 06pazom. C TOUKH
3peHus CTaOUIBHOCTH AT MATTEPHBI OTKA30B ABJAIOTCS aHTUNIATTEpHAMU. [laTTepHbl
OTKAa30B paCCMaTPUBAIOTCS B IJI1aBe 4.

Hannune cucremMaTnyecKUX 3aKOHOMEPHOCTEH OTKa30B 3aCTaBJISET IIPEAIIOJ0XKUTD
HAJIMYUe PACIPOCTPAHEHHDIX perneHuit. [IpeanoIoKuB aTo, Bbl OyjieTe COBEPIIEHHO
mpaBbl. [laTTepHaM IPOEKTUPOBAHUS U APXUTEKTYPBI, TO3BOJISIIOIIUM OOPOTHCS € AaHTH-
aTTepHAMU, IOCBsIIIeHa r71aBa 5. Pagymeercs:, oHu He MOTYT [IPEAOTBPATUTH TPEIIUHBI B
cucreme. [TogoOHOTO CpeicTBa OKa MOIPOCTY He cyIiiecTByeT. Beerma OyayT HeKue yc-
JIOBUSL, IPUBOZsAIIUE K c60t0. Ho aTH IaTTepHbl 0CTAaHABIUBAIOT pacipocTpaHerue cHost.
OHM TOMOTAIOT C/IEPKATh Pa3pyHIeHUs U COXPAHUTD YaCTUYHYIO (DYHKITMOHAJIBHOCTb.

Briosise 10ruYHO, UTO 9TH MATTEPHBI M AaHTUNIATTEPHBI B3anMoieiicTByoT. [locennue
UMEIOT TEH/ICHITMIO YCUIUBATh JieficTBre ApyT apyra. M mogo6Ho Habopy 13 4eCHOKa,
cepebpa 1 orust 111 GopbOBI ¢ COOTBETCTBYIOIIUMI KUHOIIHBIMI MOHCTPaMu!, KayKIblil
U3 TIATTEPHOB 06JIeTYaeT MOCAECTBUS BOSHUKHOBEHUS OTpe/ieIeHHbIX podieM. Cire-
IYIOIMUI PUCYHOK IEMOHCTPUPYeET HanboJiee BasKHbIe U3 9TUX B3aMMOJECHCTBIIL. A MbI
nepeiiieM K paccMOTPEHHIO aHTUTIATTEPHOB — PACIPOCTPAHEHHOTO UCTOUHUKA OTKA30B.
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AHTUNATTEPHDI
CTabunbHOCTH

Patbiie cO0i Mpu/IosKeHUst ObLII OXHUM U3 CaMbIX PACIIPOCTPAHEHHBIX THIIOB OIIUOOK,
a BTOPOE MECTO 3aHUMaJIN cOOU OTEePAIMOHHON crucTeMbl. 51 MOT OBl €XUIHO 3aMETHTb,
YTO K HACTOSIIEMY MOMEHTY IIPAKTHYECKU HUYEro He U3MEHUJIOCh, HO 3TO ObLIO Obl
HeyecTHO. COOM NPUJIOKEHUI B HALIKM [THH MIPOMCXOAST OTHOCUTENBHO PEAKO GJiaro-
naps mupoxkomy BHezapenuto Java, PHP, Ruby 1 apyrux uHTeprnpeTupyeMbix S3bIKOB.
Taokemmast pabota MHOKECTBA [TPOTPAMMIKCTOB CIeJIalia OllePalliOHHbIE CHCTEMBbI OoJiee
CTaOUJIBHBIMU 1 HAJIESKHBIMIL. PaHblile KPYIIHOI HasblBaIach CHCTEMa, KOTOPOI OJ[HO-
BPEMEHHO TI0JTh30BAJINCH COTHU YEJIOBEK, CEIUAC YUCIIO ITOJIb30BaTE el KPYITHBIX CHCTEM
usmepsiercs Thicsiuamu. HenpepbisHast 6e3oTkasHast paboTa MPUJIOKEHUI U3MepSIeTCst
Terepb He YyacaMu, a MecsiaMu. Pe3Ko yBelmuniach IMUpoTa 0XBaTa, Be/lb cHavaa
CUCTEMbBI MHTETPUPOBAJIUCH B PAMKAX OTAEJbHBIX MPEANPUSTUI, & TIOTOM U MEKLY
MPENPUSTHSMU.

Pasymeercst, 910 o3Havyaet 60Jibliie podaeMbl. B MUpe nHTErpaluu TeCHO CBA3aHHbIE
CHCTEMbI CTAHOBATCS CKOPEe IIPABUJIOM, YeM UCKJIIoueHreM. Kpyiitbie cucteMbr 06C1y-
SKUBAIOT OOJIbIlee KOJIMYECTBO II0JIb30BaTe e, yIpaBisas OOJIbIUIMM YUCIOM PECYPCOB;
HO BO MHOIMX PEKUMaX OTKa30B OHU ObICTpPee BLIXOAAT U3 CTPOsL, YeM HeGOoJIbIlne
cucrembl. Maciirab U CJI0KHOCTb 9TUX CUCTEM BBIIBUTIAIOT HAC HA II€PeLoBblie pyOesKn
TeXHOJIOIUH, T/le KOMOUHALIMS YPE3BbIYAHOI CI0KHOCTH B3AUMOAEHCTBIIA U CUIIbHOMN
B3aMMO3aBUCUMOCTH HOPOBUT IIPEBPATUTH OBICTPO PACIIPOCTPAHSIONUECS TPELIMHBI
B II0JIHOMACIITAOHBIE OTKA3bI.

UpesBbluaiiHasi CJA0KHOCTh B3AUMO/IEMCTBUI BO3HUKAET IIPU HAJMYUU B CUCTEME J[0-
CTaTOYHOTO KOJIMYECTBA [BUKYIIUXCS YaCTel U CKPBITHIX BHYTPEHHUX 3aBUCHMOCTE,
IPe/ICTABIEHIE O KOTOPBIX Y YeJIOBEKA-OIIEPATOPA SIBJISIETCST HEITOJIHBIM UJIT OTKPOBEHHO
HeBepHbIM. B cBoeii kuure Design of Fveryday Things («JInsaiin IpUBBIYHBIX BELEi» )
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Honanpa HopMan ommceiBaeT paspbiB MEK/Y MEHTAIBHON MOJIEJIBIO TT0JIb30BATENIEH 1 MO-
JICJIBIO peasin3aliii, BO3HUKAIONINI, KOT/Ia TPUHITUIT Peain3aliii HeTIOHSATEH, a BHEITHUM
BUJI HeoueBUieH. Hopman pacckasast mpo peryJsiTopbl B XOJIOUIbHUKE, KOTOPBIE, KaK €My
MOKA3aJI0Ch, IABATT BO3MOKHOCTD HAIIPSMYIO 32/1aBaTh TEMIIEPATYPY B XOJIOAUIBHON 1
MOPO3UJIbHON KaMepax. PyKoBOJCTBYSICh BO3HUKIIEH Y HETO MEHTAJIBHON MOJIEJIBIO, OH
TOJTYYUJT 3aMOPOKEHHOE MOJIOKO U PacTasiBIliee MACO, TaK KaK Ha CAMOM JleJie MEXaHU3M
PETYJIMPOBAJL IOJIIO OXJIAXKIEHHOTO BO3/1yXa, OChIIAEMYIO B KaXKIy1o U3 Kamep. B rpo-
ABJISAIONIAX YPE3BBIYAIHO CJIOKHDIE B3AMMOJICHCTBHS CCTeMaX MHTYUTUBHDBIE JIEHCTBUS
orepaTtopa B Jiydiiiem caydae 6yayT HeahPeKTUBHBIMIE, a B XY/IIIEM OKKYT naryGHoe
Biusinue. V3 caMbix 61arux moOy KIeHUH onepaTtop MOKET MPEATNPUHATH OCHOBAHHBIE
HAa €ro MpeCTaBIeHUAX 0 (DYHKIIMOHUPOBAHNN CUCTEMBI IEHCTBUL, KOTOPbIE 3AITyCTAT
HEOXKUIAHHYIO TIEMIOYKY CBA3AHHBIX JPYT C APYToM coObITuil. [To06HbIE TIEMOUKH BHO-
cAT BRI/ B Hapacmanue npobaemv (problem inflation), mpesparas ne6obiiyio Henc-
MIPaBHOCTD B Cepbe3HbIN MHITNAEHT. VIMEHHO Takas 1enovyka B CUCTeMax OXJIaKIeHUS,
HaGJIIOIEHNS ¥ YIIPABJICHUS YaCTUYHO CTaJa IPUYMHON MOBPEKACHUSA aKTUBHON 30HbI
peakTopa Ha aToMHOM cTanuuu Tpu-Maiin-Afinens!. 3auacTyio 5TH CKPBITBIE B3aHMO-
CBA3U BBITJIAAAT COBEPIICHHO OYEBUAHBIMU IIPU aHAJIN3€E MTOCJEAICTBUH aBapuu, HO Ha
CaMoM JieJie TIPeLyCMOTPETDh UX MPAKTUYECKN HEBO3MOXKHO.

CujibHast B3aHMO3aBUCHUMOCTD 1TO3BOJISIET HEUCITPABHOCTSIM U3 OJ{HOM YaCTU CHUCTEMbI
pacrpocTpaHuThes 10 Bee cucteMme. Ha pmsnueckom ypoBHE MOKHO TTPEACTABUTD
MOHTQKHYIO TITaT(hOPMY, TTOIBENIEHHYIO K TIOTOJIKY Ha YEThIPEX BPE3aHHBIX B METAJ-
JIMYECKYIO TiacTury Gostax. QUeBUIHO, UTO IIaThOpPMa, Tailiku, GOJITHI, IaCTIHHA U
MOTOJIOK TecHO cBsizanbl. (ITpu aTOM Best crcrema gepskutest Ha 6oarax!) OTkas 0HOTO
60JITa PE3KO YBEJIMUYMBAECT HATPY3KY Ha OCTaIbHBIE OOJITHI, OTOIOK 1 ItaTdopmy. U ata
BO3POCIIasi Harpy3Ka MOBBIIIAET BEPOSTHOCTH OTKA3a CIELYIONEro KOMITOHEHTa — BO3-
MOKHO, caMoii T171aT(hOPMbL. B KOMITBIOTEPHBIX CHCTEMAX CUIIbHAS B3AMMO3aBUCUMOCTD
MO’KET HIMETh MECTO B KOJIe TIPUJIOKEHHsI, B MESKCUCTEMHBIX BBI30BaX 1 B JIFOOOM Pecypce,
MoTPeBIIEMOM MHOKECTBOM JPYTHX PECYPCOB.

B aToii rnase Bor IIpovYMrTaeTe IMIPO OAMHHAAIATD aHTUITATTEPHOB CTa6I/IJIbHOCTI/I, KOTOpPbIE
st HAOJTIO/Ia)l CBOMMH TJIa3aMU. JTH AHTUITATTEPHBI — PACIIPOCTPAHEHHDIE (HAKTOPBI OT-
Kaza MHOKeCTBa cucteM. HeKOTOpbIe U3 HUX HATOMUHAIOT YeJI0BEKa, KOTOPbIi PUXONT
K Bpauy u roBOpuT: «J[OKTOP, KOTJIa 51 TaK JeJiat, MHe GOJBHO», TIOCJIe Yero ObeT ceOst
110 TOJIOBE MOJIOTKOM. JIOKTOD MOJKET TOJIbKO cKa3ath: «He nemaiite Tak!»>. Kaxmapiit n3
HUX IMTOPOKIAET, YBEJIMUNBACT 1 YMHOKAET TPEUUHBI B CUCTEME. A 3HAUUT, UX CJIeayeT
BCSTUECKU U30€raTh.

AHTUNATTEPHbI CO3AAL0T, YBEMMUYMBAIKOT M MHOXAT TPELUMHBI B CUCTEME.

Ho Bo Bcex CJIydadax rjlaBHO€ — IIOMHHUTD, YTO CUCTEMbI UMECIOT CBOICTBO JIOMaThCSI.
He O6OJIbHIaI>iTe€b, 4TO CMOJKETE YCTPAHUTDH BCEC BO3SMOJKHbIEC NCTOYHUKN OTKA30B,

! https://ru.wikipedia.org/wiki/Asapus_ra_A3C_Tpu-Maiin-AiineHa. — Ipumeu. nep.
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Tak Kak Gopc-MasKOpHbIe 06CTOATENbCTBA MU YEJTOBEYECKUI (haKTOp TIpeyraiaTh
HEBO3MOXKHO. [ToaTOMYy Jyuliie cpa3y roTOBUTBCS K XYAIIIEMY, Be[Ib OT OTKa30B HUKY/1a
HE JIETBC.

4.1. TOYKM MHTErpauum

C npoeKToOM, COCTOSIUM UCKIIOUUTEIHbHO U3 BeO-caiiTa, S He CTaJIKUBAJICS C

1996 roga. Ecsin Bbl 3aHMaeTech TAKUMU Ke TIPOEKTaMU, Kak U s, TO, CKOpee

BCETO, 3TO TTPOEKTBI, UHTETPUPOBAHHBIC HA YPOBHE MPEANPUSATUS C BXOTHBIM
nurepdeiicom Ha ocnose HTML. Ha camom ziesie, 4To Obl TaM HU TOBOPUJIOCD, B3TJIS]L
Ha MHTETPAIMIO MOMEHJICS, TOJbKO KOT/a BO3HUKJIA HeOOX0AMMOCTH IIepexo/ia
K IUHAMUYECKUM caiiTaM. IMEHHO 3TO CTAaJl0 UMITYJIbCOM, 3ACTAaBUBITUM MHOTHTE
KOMTIAaHWY 3aHATHCS MHTETPAIlMeH TIIT0X0 COBMECTUMBIX ZIPYT C IPYTOM cucteM. Ecan
MOCMOTPETHh Ha KOHTEKCTHY IO IHAarPaMMy CHCTEMBI JIIDGOTO MO0OHOTO MTPoeKTa, 00-
Hapy’KUTCS PACTOJOKEHHBIN B IIEHTPE CANUT, OT KOTOPOTO OTXOSAT MHOTOUNCICHHBIE
cTpesioukn. Beb-kaHabl (hOPMUPYIOTCS MHBEHTAPHBIMHU BEZIOMOCTSIMU, PACYETOM I[EH,
yrpasJsenueM copiepkumbiM, cucteMamu CRM, ERP, MRP, SAP, WAP, BAP, BPO,
R2D2 u C3P0. /lanHble «Ha JeTy» U3BJIeKaloTCs s nepegaun ux B CRM, 3anomne-
Hust popm, GPOHUPOBAHU S, ABTOPUSAIINH, IPOBEPKU JIETU TUMHOCTH, HOPMaJIU3aIun
aJIPeCoB, TITAHUPOBAHWS, OTTPY3KH U T. I. [eHEPUPYIOTCS OTUE T, IEMOHCTPUPYTOTITHE
OU3HEC-CTATUCTUKY OU3HECMEHAM, TEXHUYECKY0 CTaTUCTUKY — TEXHUYECKUM CIie-
MUAJTUCTAM, CTATUCTUKY TTPEATTPUSTUAS — YIIPABJISIONEMY TT€PCOHAIY.

[maBHbIME YOURIIAMU CHCTEM SIBJIIOTCS TOYKKM MHTErpanuu. Kajkaplii 13 yIIOMSIHY ThIX
Be0O-KaHAIOB CTABUT I10]] yTPO3y CTaOUIBHOCTD cucTeMbl. JII000I COKeT, IIpoliecce, KaHai
UJIM yJAJeHHbIA BHI30B [IPOLEAYPhl MOKET 3aBUCHYTh — U 0043aTENbHO 9TO CAEJIAET.
3aBuCHIM MOKET OKa3aThCs Aaxe oOpalienne K 6ase JaHHbIX, IIPIYeM J0OUThCS 9TOr0
MO’KHO KaK OYeBM/IHBIMU, TaK U HEOUYEeBUHBIMU cliocobamu. JI106oii Be6-kaHaJ ¢ cu-
CTEMOIT MOKET IIOBECUTD €€, BBI3BATh ee COOIl UM CTEHEPUPOBATD APYIYIO IPOOIeMy
B HauMeHee MOAXOAAIIMIA LI 9TOr0 MOMEHT BpeMeHH. [109ToMy paccMOTpuM, KaKUMU
CI10c00aMU 9TU TOYKU UHTETPALIH CIIOCOOHBI IIPUYMHITH HAM HEIIPUSTHOCTH U 9TO MbI
MOZKEM 9TOMY IIPOTUBOIIOCTABUTD.

YUCJ10 BEB-KAHAJI0B

S noMorasn 3anycTuTb NPOEKT Mo Nepexoay Ha Apyryto nnathopMy/K ApYyroi apXuTekTy-
pe Ans KPynHOro npeanpusTMs pO3HUYHONM TOProBau. MpuLLIO BPeMs onpeaenvTb BCe
npasuna ¢haepBona U paspellnTb CaHKLIMOHMPOBAHHbIN AOCTYN K paboyelt cucteme. Mbl
y)XX€ paccMOTpenin 0bblYHble BapuaHTbl COEAMHEHNS: Be6-CepBEPOB C CEPBEPOM MpPUOo-
XEHWIA, cepBepa NpUIIOXEHUIA C cepBepoM 6a3 faHHbIX, AUCMETYepa knacTepa C y3namu
KnacTepos v T. M.

Koraa npuwwno Bpemsi 406aBnsTh NpaBuia Ans BXOASLUMX U UCXOASALLMX BEG-KaHaNoB B pa-
6oueli cpese, HaM yKasaiu Ha pPyKOBOAMTENS MPOeKTa, OTBEYAIOWEro 3a MHTerpaumio
NpUnoXeHun npeanpusTus. [la, MMEHHO Tak, MO NPOEKTY NepecTpoikun cairTa paboTtan
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yernoBek, OTBeYaloLWMii 338 UHTErpaumio. 3TO elle pa3 MoKasano HaM HEeTPUBMANbHOCTb
3agaun. (MepBbiM HAMEKOM 6bla1 TOT haKT, YTO HUKTO, KPOME 3TOr0 YesloBeka, He CMor
Ha3BaTb obLiee KONMMYECTBO BEG-KaHaNoB.) PykoBOAUTENb NMPOEKTa TOYHO MOHSI1, YTO HaM
Tpebyetcsi. OH Bolwen B 6a3y AaHHbIX MHTErpaumu 1 3anyctun npoueaypy hopM1MpoBaHus
OTYeTa C JaHHbIMK O AeTansX COeAMHEHUN.

C 0AHOW CTOPOHBI, 51 6bi1 BriEYaTIEH HaIMUMEM 6a3bl ClIEXEHUS 3a Pa3NIMYHbIMK BEG-KaHanaMu
(CMHXPOHHBII/aCMHXPOHHBI, MAKETHBIN UIN MOTOYHBIN, CUCTEMA-UCTOYHMK, YacToTa, 0ObeM,
HOMepa NepeKpPeCTHbIX CCbIIOK, 3aMHTEPECcOBaHHasi CTOPOHa U T. A.), C APYrol — MeHs
Y>XXaCHy0 TO, YTO ANs 3ToW Lienun notpebosanack Lenas 6asa.

HeyaMBUTENBHO, UTO 3arpy>XEHHbIV CaiiT MOCTOSIHHO MMenN NpobieMbl CO CTAaBbUSILHOCTbIO.
CuTyaums HanoMMHaNA MPUCYTCTBUE B IOME HOBOPOXAEHHOTO pebeHKa; MeHst TO U [eno
6yannun B 3 yaca ytpa cooblieHusimn 06 odyepeaHoM cboe. Mol 3anucbiBanm, rae UMEHHO
BO3HMK/IA Npo6ieMa C NPUIOXKEHUEM, M NepeaaBaiv CUCTEMY B rpynmny TEXHUYECKOro 06-
cnyxvBaHus. CTaTUCTVUKK NOAOBHBIX CITyYaeB y MEHS HET, HO 51 YBEPEH, YTO KaXkaas Touka
MHTErpaumu Bbi3bIBAET MO KpaiiHei Mepe oanH c6oM.

COKET-OPUEHTUPOBAHHBIE NMPOTOKOJbI

MHuorue BBICOKOYPOBHEBbBIC ITPOTOKOJIBI MHTEI'PDAIlUN PCAJIN3YIOTCSA Y€PE3 COKETHI.
Ha camom JleJjie, COKEThI ABJIAIOTCA OCHOBOM BCE€ro, KpoMe MMEHOBAHHBIX KaHaJIOB U
B3aUMOJIECTBUS IIPOIECCOB B O6Hl€ﬁ ImaMsATH. HpOTOKO]H)I 60J1ee BBICOKOTO YPOBHA
O6JIalIaIOT COOCTBEHHBIMU pPeKNMaM OTKa30B, HO ITOJABEPIKEHBI 1 OTKa3aM Ha YPOBHE
COKETOB.

[IpocTetimmii pe;kxuM O0TKa3a BOSHUKAET, KOT/A yIaJeHHAs CHUCTeMa He XOUeT yCTaHABJIN-
BaTh coelHeHe. BbI3bIBaloNIell cicTeMe HysKHO YTO-TO C/IEJIATh C OTKA30M COEIHEHISI.
OO6BIYHO 9TO HE COCTABIISET TIPOOJIEMBI, Bellb BO Beex siabikax oT C 1o Java u Ruby mpu-
CYTCTBYET IIPOCTOE CPEICTBO 0GO3HAUEHUS TAKOTO OTKa3a — BO3BpalllaeMoe 3HaueHue — 1
B C u uckmouenus B Java, C# u Ruby. Tak kak API 4eTKo faeT HOHSITh, 4TO COEIUHEHIE
BO3HUKAET He BCer/a, IPOrpaMMUCTbBI yMEIOT GOPOTHCS € 9TOM 1IPOOIEMOIA.

Ho caenyer o6paruth BHUMaHUE Ha ellle OJUH acrekT. UTo6bl 00HAPYKUTH HEBO3-
MOKHOCTH COEIIMHEHYs, HOT/Ia TpebyeTcst dosizoe Bpemsi. He nosienuTech Kak ciemyer
03HAKOMUTHCS ¢ ocobeHnocTamu dbyHnkuuonnposanus cereit TCP/IP.

JIrobast apxuTEKTypHAS cXeMa PUCYETCSI TIPH TIOMOIIHU TIPSIMOYTOJIbHUKOB U CTPEJIOK, KaK
nokasaHo Ha puc. 3. [To1o0HO MHOKECTBY APYTHX BEIIEi, ¢ KOTOPBIMHI HaM TIPUXOIAUTCST
HUMETh JIeJ10, KaxK/Iast TaKas CTPeJIKa SIBJIsIeTCst abCTPpaKIInedt IJIsk CETeBOTO COEANHEHUSI.
ITpu aTOM, 110 CyTH, 3T0 abcTpakiius aberpakiuu. CeTeBoe «CoeMHeHne» caMo 110 cebe
SIBJISIETCSI JIOTUYECKOH CTPYKTYPOi — abcrpakiueii. Bee, 4To Mbl MOXKeM yBUAETH B
CeTH, — HTO TMaKeThl'. ITo paboTa MapIIPYTU3MPYEMOTO IIPOTOKOJIA ceTeBoro yposHs (IP),
sxozsiiero B crek TCP/IP. IIporoko ynpasienust nepepaueii (Transmission Control

! Pagymeercs, «maker» — Toke abCTPAKIH. DTO TTPOCTO HJIEKTPOHBI, GEryHIUE TI0 MPOBOIAM.
Mesxy asekrpoHamu u TCP-coeinHeHreM JIe;KUT HECKOIbKO ypoBHeit abcTpakiuu. K cuactsio,
B JII06GON MOMEHT BPEMEHU Mbl MOKEM BbIOPATH J1E000i1 yI0OHbIIT 11151 HAC YPOBEHD abCTPAKIIHH.
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Protocol, TCP) npeacrasisier coboii coryarenue o crrocode co3aanms HEKOM CyLIIHOCTH,
KOTOPas BHITJISIIUT KaK HETIPEPBIBHOE COETMHEHNE, COCTOSIIIEE U3 IUCKPETHBIX TAKETOB.
PucyHok 4 neMoHCTpUpYeT «TPeXcTOpoHHee KBUTUPOBAHKE, KOTOPOE OIPe/IesISIeT MPo-
10K0J TCP, 4TOGBI OTKPBITH COEIMHEHME.

JlokanbHbIi cepBep YnaneHHbln cepeep

Bbi3biBatoLLee YnaneHHoe
npunoxeHue npunoxexHue

Puc. 3. I'IpOCTe171Lua;| TONnoJiorma: NpsMoe CoegnHEHnE

JlokanbHblii cepsep YnaneHHbin cepsep Bpewmsi
1. SYN
- - - -
2. SYN/ACK
Bbi3biBatoulee ‘ - ®» o 8 YpaneHHoe
npunoxeHue 3 ACK npunoxeHue

Puc. 4. TpexcTopoHHee KBUTUPOBaHue

CoeqmHeHne HAUMHAET yCTAHABINBATECS, KOT/IA BBI3BIBAIOIIAS IIporpaMMa (B paccMa-
TPUBAEMOM CIIEHAPHUH HTO KIUEHT, XOTS CaM 110 cehe OH SIBJISTETCST CEPBEPOM JIJIST IPYTHX
MPUJIOKEHUIT ) OTIIPABJISET HA MTOPT Ha yiaJieHHOM cepBepe nakeT ¢ (orarom SYN. Ecin
Ha 9TOM MTOPTY HUKTO He CJYIINAET, YAATEHHbIH cepBep HEMEJIEHHO OTIIPABIISIET 00PATHO
naker TCP «c6pocas. BeisbiBaroliiiee Mpuiio;KeHNe MoJIydaeT HCKIIOUEHIE I HEBEPHOE
BO3BparaeMoe 3nadenve. Ecan o6e MAMUHBI TOACOETMHEHB! K OIHOMY KOMMYTATODY,
BCE ATO TIPOUCXOAUT OUeHB OBICTPO, MEHEE YeM 3a IECATh MUIITHCEKYH]L.

Ecnu xe B mopTy HazHaueHUs IPUCYTCTBYET CIIYIIAIOIIEe TPUIOKEHNE, VIATEHHBIN
cepsep ornpasiger Haszaz naker ¢ ¢paarom SYN/ACK, o6o3Hauast ¢BOIO rOTOB-
HOCTb K YCTAaHOBKe coefiiiHeHus1. [loydnB aTOT 1MaKeT, BbI3bIBAIOIIEE [TPUJIOKEHLE
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ornpasaser cobctBernbiil naker ¢ ¢purarom ACK. 9tu Tpu makera ycraHaBJIMBAIOT
«COEIMHEHNE», UTO JlaeT TPUIOKEHUSAM BO3MOKHOCTD MEPeChlIaTh JaHHble B 000UX
HalpasIeHusax .

[Ipenmnosoxum, yrajeHHOE IPUTOKEHUE CIYIIAET TOPT, HO KOJMYECTBO 3aIIPOCOB HA
COEIMHEHUE CTOJIb BEJIMKO, YTO OHO TIOMPOCTY HE MOKET UX 0OCIyKUTh, IIpu aTOM
mopt obaanaer ouepedvio npocaywusanus (listen queue), Koropast OmpeIessieT, CKOJIb-
KO OKMIAOIINX coequHen it (3amnpoc ¢ guarom SYN mocaH, a o6paTHOro 3ampoca ¢
marom SYN/ACK Het) nomyckaet ceteBoii cTek. Kak TosbKo aTa ouepe/ib mepenorHsi-
eTcs, Bee JaibHEH e MOMBITKU COeIMHEHUET OTKIOHSIOTCS. DTO caMoe craboe MecTo.
Korma coker HaxoauTCsT B 4aCTUYHO ¢(hOPMUPOBAHHOM COCTOSIHMH, BCE BbI3BABIIINE
MeTo/1 open () TTOTOKK GJIOKUPYIOTCS B sIIPE OTEPAIIOHHON CHCTEMBI, [TOKa yIaJIeHHOE
MIPUJIOJKEHNE HE COM3BOJINT, HAKOHEII, TPUHATH COeIMHEHIE WU TI0Ka He HacTynuT 0J10-
KHPOBKA 110 TIPEBBIIIEHUIO JINMUTA BpeMeH!. BpeMst 0skniaHust TOAKII0YEHUST 3aBUCHT
OT OTEPAIMOHHOI CUCTEMBI, HO, KaK TIPABUJIO, ITOT MAPAMETP U3MEPSIETCS B MUHYMAX!
IToTOK BHI3BIBAIOIIETO TPUJIOKEHIS MOKET OBITh 3a0TOKMPOBAH B OKUIAHUH OTBETA OT
yIAJIEHHOTO cepBepa Ha JIecsTh MUHYT!

[IpumepHO TO ke caMoe ITPOUCXO/IUT, KOT/Ia BBI3bIBAIOIIAsl CTOPOHA MOXKET CO3/1aTh
COeJIMHEHNE U OTIIPABUTD 3aIPOC, HO CePBEPY TPeOYETCs J0JTroe BPeMst Ha YTEHUE
ATOTO 3alpoca U OTIPABKY OTBeTa. Bbi3oB MeTozna read() OJOKUPYETCs [0 MOJY-
YEeHUST OTBETA OT cepBepa. B si3bike Java 10 yMOJYaHUIO BBIMOJHIET OeCCpOUHast
GsiokupoBKa. JIJist ipepbiBanust 3a0JI0KUPOBAHHOTO BBI30Ba HYKHO BOCIIOJIB30BATHCSI
MeToioM Socket.setSoTimeout (). B aToM cirydae Oyzabre rOTOBBI K HCKJIIOYEHUIO
IOException.

CereBble 601 MOTYT BIUSTH HA BAC JIBYMsI CIIOCOOAMI: GBICTPO WK MEIJIEHHO. B iepBoM
cJIyJae B BBI3BIBAIOIIEM KOJIe CPA3Y JKe MOSIBJISIETCsT CKIouenne. OTKa3 THIa «connection
refused» («0TKa3 B coeiMHEHN» ) TIPUXOUT Y€PE3 HECKOIBKO MUJLTHCEKYHI. MeiieHHbIe
oTKasbl, HarpumMep copourernpiii har ACK, IpuBoAAT K TOMY, UTO [0 OSBJIEHIS HC-
KJTIOYEHUsT 6IIOKMPOBKA MOTOKA JITTUTCST HECKOILKO MUHYT. 3a0J0KUPOBAHHbII MOTOK HE
MOsKeT 00pabaThIBaTh APYTHE TPAHIAKITUH, 3HAYUT, TAJACT OOIIast TPOU3BOAUTETLHOCTD
cucreMbl. [Ipu GJIOKHPOBKE BCEX MOTOKOB CEPBEP MPEKPAIIAET BHITIOJIHSTH TTOJE3HYIO
pa6ory. Tak 4To Me/JIEHHBIE OTBET Ky/Ia XysKe OTCYTCTBUSI OTBETA.

MNpobnema naTK 4Yacos yTpa

Oaun 13 cailToB, B 3allyCKe KOTOPBIX S IPUHUMAJI yyacTHe, OPOINJI KpaiiHe Helpu-
SITHBIN TIATTEPH, TIPUBOUBIINI KK/ /IeHb B 5 4aCOB yTpa K MOJHOMY 3aBUCAHUIO.
CaiiT 6bLT 3aITyIIeH TPUMEPHO HA TPHU/TIATH CePBEPax MPUIOKEHUI, 1 HEUTO 3aCTaBIISIIO

! TCP-mpoToKOI TaksKe JOMYCKAET «OAHOBPEMEHHOE OTKPBITHE>, P KOTOPOM 06€ MAIIIHBI
nepes TeM, Kak oOMensThest makeramu ¢ (aaravu SYN/ACK, mochiaior Apyr Apyry makeTsbl
¢ ¢marom SYN. B KiIieHT-CepBEpHBIX CHCTEMAX MOZOGHOE BCTPEYACTCSI OTHOCHTEIBHO PEAKO.
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UX BCE 3aBUCATH HA MATH MUHYT (MMEHHO C TAKOH 4acTOTON paboTasa Hallla IporpaMma,
IpoBepsIIonas, Ipenocrasisercs au onpeaenennsii URL-axpec). [Ipo6iema perraach
nepe3arpysKoii cepBepoB IPIJIOKEHHIT, TAK YTO IPHOCTAHOBKA PA0OTHI caiita Oblia Bpe-
MeHHOH. K coskasenuio, oHa Mporcxojinia UMEHHO B TOT MOMEHT, KOT/[a HAYWHAT PACTH
tpaduk. OT MOJTYHOUH 10 5 YyTPa 32 Yac COBEPIIAIOCH TOJMBKO 0KoJio 100 TpaH3akiuii,
HO KaK TOJIbKO B CETH TIOSIBJISIIIMCH MOJIb30BATEN ¢ BOCTOUHOTO TOGEPEK DS, ITO YHUCIIO
pesKo yBesamunBasioch. Ilepe3arpysky Bcex cepBepoB IPUJIOKEHUI B MOMEHT, KOT/la Ha
caiiTe TOSABIISETCS CEPHE3HBIH TTOTOK MOCETUTENEH, CIIOKHO OTHECTH K ONTUMAJIbHBIM
BapuaHTaM.

Ha tpeTwii ieHsb st B35 JaMIThI TOTOKOB OJTHOTO M3 3aTPOHYTHIX CEPBEPOB IIPUJIOKEHUT.
Cam cepsep ObLI 1aBHO MOAHAT W GJIArONOJIYYHO paboTall, HO Bce 00pabaThiBaoIie
3aIPOChI IOTOKU OKasajuch 3a010kupoBaHibiMy B 6ubsmorexe Oracle JDBC, TouHee
BHyTpU OCI-BBI130BOB. (MBI T10J1B30BATNCH IPAliBEPOM TOJICTOTO KIMEHTA, XapaKTepH-
3YIONUMCST OTJIMYHOM 0TKa30yCTOMYNBOCTHIO.) Ha caMoM Jieie Kak TOJbKO s OTKJIO-
YIJT TIOTOKH, 3a0JIOKMPOBAaHHbIE ITPU MOIBITKE BXO/Ia B CHHXPOHU3UPOBAHHBINA METOJI,
COB/IAJIOCH BIIEYATJIEHUE, YTO BCE aKTUBHBIE TIOTOKH OBLIM 3aHSIThl HU3KOYPOBHEBBIMU
COKETHBIMU BBI30BAMU UTCHWS UJIH 3AIHCH.

3arem npuio BpeMs nporpamm tepdump u ethereal!. Kak nu crpanno, onn nokasanm
kpaitae Majio. CepBepbl IPUIOKEHUN OTIIPABUIIN HA CEPBEPHI 0a3bl TAHHBIX HECKOJIBKO
MAKETOB, HO OTBETOB He noJryurin. Hukakoii mepegaun nHbopmanuu ot 6asbl JaHHBIX
K cepBepaM MpuJiokeHuil He 66110, HO MOHUTOPHHT MOKa3asl, 4o 6a3a B IOJHOM TI0-
psake. Hukakux GJIOKUPOBOK, MycTast O4ePeib BBIMOJTHEHUSI U OOBIYHAS CKOPOCTH
BBO/Ia-BbIBOJIA.

3AXBAT NAKETOB

A6CTpaKLMK NO3BONSIOT BbIpaXaTbCs NaKOHWYHO. HamMHOro npotue 1 6bIcTpee ckasaTb, YTO
Mbl 3arpy>aem AokymeHT rno URL-agpecy, He BAaBasiCb B CKy4Hble NOAPO6HOCTH, KacatoLmecs
HaCTPOVKM coeanHeHusl, dparMeHTaumm NakeToB, NOATBEPXKAEHUI NPUEMA, OKOH MOJTyYeHNS
1 1. n. OaHako npv paboTe ¢ Ntoboii abcTpakumei Nopoi HacTynaeT BpeMsl, KOraa NpuxoamnT-
cs1 yrnybnatbea B aetanu. O6bIYHO 3TO NpoucxoamnT B criydae cboeB. Kak ans aMarHOCTMKM
HeWCrNpaBHOCTEN, TaK W AJ1st NOBbILIEHWS| NPOU3BOAMTENBHOCTY NPOrpaMMbl 3axBaTa NakeToB
ABNSAOTCA €ANHCTBEHHBLIM CPEACTBOM MOHSATH, YTO NMPOUCXOAUT B CETU.

Mporpamma tcpdump oTHocuTes K UNIX-yTunmMTam, no3BonsowWmMM nepexsaTbiBaTh U aHanm-
3upoBaTb ceTeBoM TpadwK. Ee 3anyck B «Hepa3bopunMBOM» pexmMe LaeT KOMaHay CETEBOM
KapTe MpvHUMaTb BCE MaKeTbl HE3aBUCMMO OT TOro, KOMY OHW afpecoBaHbl. (B ueHTpax
06paboTkM 1 XpaHeHUs1 AaHHbIX CETEBAsi KapTa MPaKTUYeCKu BCeraa COeANHSETCS C MOPTOM
KOMMyTaTopa, KOTOpPbI1 OTHOCUTCS K BUPTYasibHOM NoKanbHOW KoMMbtoTepHoi ceTu (Virtual
LAN, VLAN). 310 rapaHTUpyeT, 4To KapTa byAeT nosyyaTb NakeTbl, MPUBS3aHHbIE K aipecam
TOMbKO fJaHHOW ceTW. DTa BaxkHas Mepa 6e30MacHOCTV MellaeT 3M0yMblLUeHHUKaM AenaTb
POBHO TO, YeM Mbl 3aHMMAJIUCb: CKaHMPOBATb CETb, BbIHIOXMBAS «MHTEPECHbIe» parMeHTbI
nHdbopmaumm.) Mporpamma Wireshark? npeacraBnsieT cobolt KOMOMHALMIO aHaNIM3aTOpPOB

! Mncrpyment Ethereal Tenepp nassisaercss Wireshark.

2 http://www.wireshark.org.
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Tpacdmka 1 NpoTokonoB. OHa MOXET NnepexBaThbiBaTh M aHANM3MPOBATL AJ151 BaC MAKETbI, KaK
1 nporpamMma tcpdump. Ho B 0T/iMume OT nocnieHen oHa yMeeT pacnakoBblBaTb 3TW NaKeTbI.
3a BpeMs CBOEro cyllectBoBaHUs nporpaMma Wireshark BbisiBUia MHOXeCTBO 6pelueli B
cucteMe 6e30MacHOCTM, Kak HeBOMbLUMX, TaK U cepbe3HbiX. B onpeseneHHbI MOMEHT cre-
UMasibHO CO3AaHHbIN MaKeT, MOC/aHHbIM Mo ceTy (HanpuMep, Kak hparMeHT BPeAOHOCHOM
nporpaMMmbl Ha B3/IOMaHHOM KOMMbIOTEPE), MOT BbI3BaThb nepenosiHeHune bydepa v 3anycTuTb
HeobXxoAMMbIV aTakyloweMy kog. Tak Kak [ns nepeBofa CETEBOW KapTbl B HEpa3bopUMBbIi
pexum B nporpamme Wireshark, kak 1 B noboli nporpaMme 3axBaTa NnakeToB, TpebyroTcs
rnpaBa Cyrnepnosib30BaTesisi, 3TOT SKCMIOWT MO3BOJIS aTaKytoLWeMy MosyyYnTb COOTBETCTBY-
loLuMe npaBa Ha AOCTYN K MallMHe afgMUHUCTpaTopa CETU.

Momumo npobnem ¢ 6e3onacHocTbio, Nnporpamma Wireshark obnagaet 6onblumm u cnox-
HbIM GUI. B onepaumoHHol cucteMe UNIX ans Hee TpebyeTcsi MHOXECTBO X-6ubnmnotek
(KoTOpble 3a4acTylo He yCTaHaBMBAIOTCS B cucTeMy, paboTatoLlyto 6e3 MoHuTopa). AHanu3
1 oTobpaxkeHWe NakeToB Ha Ntobol MalmnHe TpebyeT 60MbLIOr0 KONMYECTBa ONePaTUBHOM
namsT! 1 LMKNOB npoueccopa. Ha npon3BoACTBEHHbIX cepBepax nogobHas Harpy3ka Heao-
nycTMa. Mo 3TUM NprUYnHaM nakeTbl Nyylle NepexsaTbiBaTb HEMHTEPAKTUBHO NPOrpaMMoi
tcpdump, npov3Boas aHanu3 nosyyeHHoro gaina BHe paboyeii cpeabi.
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No. . Time Source Destination Protocol | info |--

33.310527  192.168.1.98 .222. ONS  Standar chaelnygard. dyndns.org
43350078  24.159.222.40 : NS Standard guery response A 68.117.45.208

7 3.365131 192.168.1.98 68.117.46.209 TR 56776 = 8818 [ACK] Seq=1 Ack=1 Win=5840 Len=0 TSV=833
B 3.365475 192.168.1.98 68.117.46.209 TR [TCP segment of a reassembled FOU]

9 3.366218 68.117.46.209 192.168.1.58 TP 8818 > 56776 [ACK] Seq=1 Ack=446 Win=5854 Len=0 TSV=2
10 3.372439  66.240.81.147 192.168.1.58 TCP http > 37023 [ACK] Seq=0 Ack=965 Win=7225 Len=0

11 3.376224 68.117.46.209 162.168.1.58 Li=2] [TCP segment of a reassembled PDU]

12 3.376243  192.168.1.98 68.117.46.209 TP 56776 > 8818 [ACK] Seq=446 Ack=1449 Win=8736 Len=0 TS
14 3,377065  68.117.46.209 192.168.1.58 TP [TcP segment of a reassembled POU]

15 3.377093 192.168.1.98 68.117.46.209 TP 56776 > 8818 [ACK] Seq=446 Ack=2857 Win=11632 Len=0 T
16 3.370142  68.117.46.208 192.168.1.98 TR [TCP segment of a reassesbled POU]

17 3.375169 152.168.1.58 68.117.46.209 TP 56776 > 8818 [ACK] Seq=446 Ack=4345 Win=14528 Len=0 T
18 3.375230 66.249.81.147 182.168,1.98 HITP HITR/1.1 200 OK

19 3.375241 192.168.1.58 66.249.81.147 TP 37023 > http [ACK] Seq=965 Ack=128 Win=8576 Lens0 s

b Frams 2 (1019 bytes on wire, 1019 bytes captured)

b Ethernet II, Src: Intel_ac:Sa:fd (00:07:e9:ac:Sa:fd), Dst: Cisco-Li_49:85:ea (00:0f:66:49:86:ea)

b Internet Protocol, Src: 192.168.1.98 (192.168.1.98), Dst: 66.249.81.147 (66.245.81.147)

b Transmission Control Protecel, Srec Port: 37023 (37023), Dst Port: http (80), Seq: 0, Ack: 0, Len: 965
b Hypertext Transfer Protocol

0000 00 Of 65 49 86 ea 00 O7 e9 ac Sa fd 08 00 45 00  ..fI.... ..Z...E. L
0010 03 ed Bb 24 40 0D 40 06 S5 S0 <0 a8 01 62 42 f9  ...5@ e, .. be.

0020 51 9350 9f 0050 1c f5 Ca 8253 72 e247 50 18 Q....P.. ..5r.CP.

0030 1d 50 2f al 0D 00 47 45 5S4 20 2f 73 61 65 65 62  .P/...GE T /safeb

jooae 72 6f 77 73 60 6e 67 2f 6 6f &f &b 75 70 3f 73 rowsing/ lookup?s

0050 &f 75 72 63 6569 64 3d 66 69 72 65 66 6f 78 2d  ourceids firefox-

0060 61 Ge 74 69 70 68 69 73 63 25 66 65 61 74 75 72 antiphis h&featur

(0070 65 73 3d 54 72 75 73 74 S2 61 Ge £b 26 63 6¢c 69  es=Trust Rank&cli

0080 65 Ge 74 3d Ge 61 76 63 6¢ 69 65 Ge 74 2d 61 75 ent=navc lient-au I~
File: *ftmpfetherX XX XMPXYCk® 108 KB 00:00:17 P: 248 D: 248 M: 0 Drops: 0

Ha nokasaHHOM 3eCb CHUMKe 3kpaHa nporpamma Ethereal aHanmavpyeT faHHbIE, NOMyYeHHble
13 Moeli fJloMallHel ceTu. MepBbii NakeT AEMOHCTPUPYET 3arnpoc NpoOTOKOsa OnpeseneHuns
aapeca (Address Routing Protocol, ARP). 3To 3anpoc oT kaHana 6ecnpoBoAHON CBS3U K
kabenbHoMy MoaeMy. CriefytoLmid NaKkeT oKasancs HeoXXuAaHHbIM: HTTP-3anpoc ¢ HabopoMm
napameTpoB, OTNpaBseHHbI B Google ¢ URL-agpecom /safebrowsing/lookup. Cneay-
lowme ABa nakeTa cooTBeTcTBYtOT DNS-3anpocy k xocty michaelnygard.dyndns.org
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1 NONyYeHHOMY OTTyAa OTBETY. lNakeTbl NSATb, WeCTb N CEMb OTHOCATCS K TPEXCTOPOHHEMY
KBUTMPOBaHWIO A/19 ycTaHoBneHus TCP-coeanHeHns. MoXHO NpocieaunTb BECh AManor Mexay
MouM Beb-6pay3epoM u cepeepoM. ObpaTuTe BHUMaHWE, YTO MaHesb, PacrosioXKeHHast noa
nHbopMaLumen 0 TpaCCMPOBKE MAKETOB, MOKa3blBaeT YPOBEHb MHKAMCYSALMM, CO3AaHHbIN
TCP/IP-cTtekom Bokpyr HTTP-3anpoca Bo BTOpoM nakeTe. CHapyxwu Haxoautcst Ethernet-
nakeT, coaepalumnii IP-nakeT, BHyTpU KOTOPOro, B CBOO o4yepeab, Haxoantcs TCP-naker.
W HakoHeu, B Tene TCP-naketa — HTTP-3anpoc. HvXHAS naHenb NpunoXXeHns nokasbiBaeT,
CKOJIbKO 6aliTOB COAEPXKUT KaXKabIi NaKeT.

HacrostenbHo pekoMeHayto Anst NoaobHbIX nccneaoBaHuii kHury «The TCP/IP Guide» Yapnb3a
M. Kosunepoka nnun «TCP/IP Illustrated» Puuapaa CtuseHca.

Ho Ha 9TOT pa3 HaM NPHIILIOCH [EPe3arpy3nuTh CEPBEPBI MPHIIIOKeH M. Beib mepBoouepes-
HOM 3a1aueii OBLIO BOCCTAHOBJIEHHE 00CTyKUBaHst. MBI BBITIOJIHsIEM COOP JTaHHBIX, T/I€
TOJIBKO MOJKHO, HO HE TIOJT yTPO30ii HapyIIEeH Vsl COTTIANIEHNs 00 YPOBHE 00CITyKUBAHUSIL.
C 6oJree IeTaTbHBIM PACCIIEIOBAHUEM CJIEIOBAIIO MOIOKIATH /IO CJIELYIONIEr0 HHITUIEHTA.
HuKTO 13 HAC HE COMHEBAJICST B TOM, YTO CUTYAIUS TOBTOPUTCSI.

CornaweHue 06 ypoBHe obcnyxwuBaHus (Service Level Agreement, SLA) — 3T0 JOroBOpHOe
0643aTeNbCTBO, COAepXKaLLee onMcaHune ycyrv, npaea U 0653aHHOCTY CTOPOH W, CaMoe I1aB-
HOe, COrnlacoBaHHbIN YPOBEHb KayeCTBa NPeAoCTaB/eHUs AaHHOM ycnyru. Hapylwerue SLA
NpUBOANUT K (PMHAHCOBLIM CaHKLMSM.

Pasymeercs, Ha ciie/yioniee yTpo Bce IPOU3OIILIO TI0 TOMY sKe caMoMy raTtephy. CepBephbr
NPUJIOKEHUH IPEKPATUIIN CBOIO PaboTy, a MOTOKK OKasasuch BHyTpr J DBC-apaiisepa.
Ha sT0T pas MHe yzajioch mocMoTperh Ha Tpaduk B ceTr 6a3 ranHbix. Huuero. CoBcem
nudero. [TorHoe oTcyTcTBUE TpaduKa Ha 9TOH cTOpOHE (haepBOJIa HATTOMHUJIO MHE CO-
6aKy, KoTopas #e Jiasijla HOublo, U3 pacckasos o [lepioke XosmMce — IJIaBHBIM KJIIOUYOM
Obljla UIMEHHO HyJIeBas aKTUBHOCTb. Y MeHs [OsIBIJIACh TUIIOTe3a. BricTpast JeKkoMIu-
JISTITTAST KJIACCa, OMUCBIBAIONIETO TTYJI PECYPCOB cepBepa MPUJIOKEHIH, TOKa3aa, uTo 3Ta
TUII0TE3a BIIOJIHE TIPABAOIOA00HA.

Kak 51 yke oT™Meuast, OAKJIIOUEHNE Yepe3 COKET sIBJsieTcst abcrpakiineil. Takue coeu-
HEHWS CYIECTBYIOT TOJBKO B BUIE OOBEKTOB B TTAMATH KOMIIBIOTEPOB, HAXOASIINXCS B
KOHEYHBIX Toukax. U mocse ycraHoBku TCP-coemHeHe MOKET CYIeCTBOBATh MHOTO
IHeR 6e3 IIPOXOKAEHUS 9ePE3 HETO X0ms 6bl 001020 NaKema ¢ Kakoi-1mbo 13 CTOPOH'.
CoepnHenne CynecTByeT, Moka 06a KOMITbIOTepa IIOMHSIT COCTOsTHUE cokeTa. MoryT
MEHSITHCST MAaPIIPYThI, Pa3PhIBATHCS M CHOBA YCTAHABIMBATHCS (DUBUUECKHE COCTMHEHUS.
Bce 910 He MMeeT 3HaueHUST; «COEMHEHIE> CYIIECTBYET, TTOKA /IBA KOHEYHBIX KOMITbIOTEPA
JLyMAtoT, YTO OHO YCTAHOBJICHO.

BoLi1o BpeMmst, Korjia Bee 9T mpekpacHo paboTaso. Ho B HAIM IHU HAJIMYHE Ky4H MaJleHb-
KX KPENOCTeH, CTPaJAIoNnX Ype3MepHON T0I03PUTENbHOCTBIO, TOJHOCTBIO N3MEHUIIO
unocoduio n peammzaiuio urepuera B 1iesiom. S umero B Buy GaepBoJibl.

! TIpu yci0BUH, YTO BbI 33/[aIH B sI/[PE TPUEMIIEMO HEBEPHbIE TAIIMAY THI.
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DaepBoJ1 pencTaB/IseT COOO0M BCETo JIMIIb CIIeNMAIU3MPOBAHHbIN MappyTuzaTtop. OH
HAIpaBJseT IIaKeThl OT OAHOrO Habopa CeTeBhIX IOPTOB K APYyroMy. BHyTpu kaxmoro
(dhaepposa HabOP CIMCKOB KOHTPOJISI AOCTYIIA 3aaeT IIPaBIJIA, Pa3PeIlaloliue Olpeie-
JIeHHbIe coetnHenrst. Harpumep, TpaBuiio MOKET 3By4aTh TaK: «/I0OMYCTUMbI COe/TTHEHUST
c agpecoB ot 192.0.2.0/24 no 192.168.1.199 c moprom 80». [Ipu Buse BXos111€TO TTAaKETA
¢ pamarom SYN (aepsou mposepsieT ero B 6ase npasul. Ilaker MoKeT ObITh IPOIYILIEH
(mampasiieH B ceTh HasHauenus ), otBepruyT (TCP-maker cOpoca OTIIPaBISETCS B UC-
XOIHBII MYHKT) WM npournopuposan (ocrasied 6e3 orera). Ecim coequnenie pas-
perreno, haepBoJI AeIaeT B CBoeil BHyTpeHnHell Tabimile sanuch Buga «192.0.2.98:32770
coequnen ¢ 192.168.1.199:80». IToce 5TOro Bee MaKeThl B JI0OOM HAIIPABIEHUH, CO-
BIIAJAIOIIUE ¢ KOHEYHBIMU TOYKAMU COEMHEH s, OyAyT HAIIPABIATHCI MEKLY CETIMU,
00CTysKUBAEMbBIME (Da€PBOJIOM.

Kakoe oTHoIeHne Bes ata WHGOPMAIIHs MMeeT K 3BOHKAM, KayKIblil IeHb Oy IMBITIM
MeHS B ITSITh yTpa?

Kimtouom siBistetcst Tabsiniia coefinHenui By Tpu haepsosia. Ona koHeuna. [ToaTomy oHa
He JIOIyCKaeT OECKOHEYHO JUISIIUXCS COeIMHEH I, X0Ts1 ipoTokos TCP ux pasperraert.
Daepsoa coxpamsier uH(GOPMAIIUIO He TOJBKO O KOHEUHBIX TOUKAX COEMHEHNUs, HO U
0 BPEMEHH MTPOXOKICHUSA «ITOCTIETHETO TaKeTay. Ec/n akeThl 0JIT0oe BpeMs He mepe-
HatoTcst, haepBoJI MPEAOIATaeT, YTO KOHEUHBIE TOUKHU TIPEKPATHIIN CBOKO PabOTy UJIH
ObLn yaaienbl. 1 BeiGpachiBaeT coefrHerre 13 TabauIbl, KaK IoKa3aHo Ha puc. 5. Ho
npu npoekTupoBanny mporokosa TCP He yunTbiBajach BO3MOXKHOCTD TOSBJICHUS B
CepejivHe COeIMHEHMSI TOI0OHOTO UHTEJIEKTYaIbHOTO yeTpoiictBa. [Toatomy criocoba
COOOTUTh KOHEYHBIM TOYKAM O Pa3pPbiBe COEAUHEHUS HE CyIecTBYeT. B pesynbrare
KOHEYHBIE TOUKHU TIPE/IIOJIATAIOT, YTO COeMHEHME JIEHICTBUTEIHHO HECKOHEUHO J[0JITO,
JIazKe eCJIU 110 HeMY He ObLJIO MepelaHo HU OJ[HOTO TTaKeTa.

JlokanbHbI daepson YnaneHHbIn
cepsep 1. SYN 2. SYN cepsep Bpewms
Mposepka
""""" ™1 acopa npasun --ccc-c-c--hg
4. SYN/ACK
< ---------
5. ACK 6. ACK
--------- » - - e oo
8. data .
......... » - - e oo eeee-
......... < DO \
10. data/ACK 9. data/ACK
¢ - - ------4 ¢ - - ------4
1 yac BpemeHn Ouuctka Tabnuubl Bpewms oxupanus
oXunagaHusa I'IO[JKJ'I}O“IGHI/IVI
11. data
--------- Cbpoc naketa
R e R

Puc. 5. MNpocranBatolee coeanHeHne, copolueHHoe (aepBoioM
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[Tocse aToro oGas MONBITKA YTEHUS U3 COKETA WJIN 3aIUCH B COKET € JI060T0 KOHIa
He Oyzer npuBoauTh HU K cOpocy TCP, Hit K omnbKe, MOTOMY 4TO COKET OTKPBIT TOJTBKO
HarosioBuHYy. Bmecto atoro crek TCP/IP ornpasut naket, mogoxaeT orsera ¢ dia-
rom ACK, a He moryunB ero, BBITTOJHUAT TOBTOPHYIO Tiepesady. HamekHbIil cTek CHOBa
1 CHOBA IIbITAETCS BOCCTAHOBUTH KOHTAKT, a (haepBoJl OT(HUILTPOBBIBAET 3aIIPOCHI, He
caucxozs 1o coobiennss «ICMP-00bekT HazHAUEHUsT HEAOCTYIIEH>. (DTO faeT 3J10-
YMBITIJIEHHUKAM BO3MOKHOCTH CKAHUPOBATH AKTUBHbIE COSTUHEHIST, IMUTHUPYS ajipeca
otrpasurelieil.) B Moeit oreparimonnoii cucreme Linux ¢ sigpom Bepcuu 2.6 iepeMerHast
tcp_retries2 uMeer mnpesaraeMoe 0 yMOJYAHUIO 3HaYeHne 15, 4TO COOTBETCTBYeET
osaduamumunymuomy Taiimayty, nocse koroporo crek TCP/IP undopmupyer 61bimo-
TeKy cokeToB 0 paspbiBe coepiunennd. Cepsepol HP-UX, KoTOpBIE MbI MCITOTB30BAH B
TO BpeMsI, UMeJI TaliMayT B TPUIIATh MUHYT. [OTIbITKA TPUITOKEHNS ClIeTaTh 3aIiCh
B COKeT MoTJIa I0KMpoBaThest Ha mosrdacal Etie xyske 06CTOSIIO0 160 ¢ YTEHUEM U3 CO-
keta. OHO GIOKMPOBATIOCH HABCETIA.

ITpu IeKOMIUIATIINT KIacca yJIa PECYPCOB sT OGHAPYIKILI, YTO TaM HCIIOIh30BATACH
CTPATETUsT <TIPUIIIEIT TIOCTIEIHIM, OOCIyKeH TepBbIM». [1o Houam o6beM Tpaduka GbLT
HACTOJIBKO HEBEJWK, YTO OJHO COeMUHENHMe ¢ 6a30il TaHHbIX 3aXBATHIBAIOCH U3 TTYJIA,
HCITOJIH30BAIOCH M BO3BpaIanoch o6patao. Crenayomuil 3ampoc MoT 3ajieficTBOBATH
TO JKe caMoe COeJIMHEHNE, OCTABUB OCTAJIbHbBIC TPUIATH AEBSATH OKU/IATh BO3PACTAHMS
Tpaduka. B utore 6bI710 TPEBBITIIEHO YACOBOE BPEMST OKUIAHUS COETNHEHISI, 3aTAHHOE
IIpU HACTPOIiKe daepBoa.

Kak Tos1bKO Tpahmk HaUMHAJ BO3PACTATh, 3TH TPU/IIATD JEBSITh COETUHEHUIT C CEPBEPOM
MPUJIOKEHUT HEMEJIEHHO GJIOKUPOBAIICE. Jlaske eCIIu [t 0OCTY KUBAHISI CTPAHHUIL 10
CUX TIOP UCIIOJIb30BAJIOCH OIHO COEJIMHEHNE, PAHO UJTH TTO3/[HO €T0 3aXBaThIBAJ TOTOK,
B KOHIIE KOHIIOB OJIOKMPOBaBIIMICS 13 KaKOro-HubOyab Apyroro mysa. [Tocie sToro
eIMHCTBEHHOE paboTarolee COeANHEHNE YAECPKUBAIOCH OJOKIMPOBAHHBIM TOTOKOM.
CaiiT 3aBucal.

[Tocaie Toro kak Mbl HAEHTU(MUITNPOBATIH BCE 3BEHbS B 9TOH IIETIOYKE 0TKA30B, CJIEI0BAJIO
HaiiTn perenne. [Iym pecypcoB ymeer mposepsTh nomyctumocts JDBC-coenmnennii
nepej; TeM, Kak 3aXBaTUTb UX. ITO JesaeTcs npu nomolu SQL-3ampoca, Takoro Kak
SELECT SYSDATE FROM DUAL. Ho aT0 B /11060M CJiy4ae MPUBOIUT K 3aBUCAHUIO MTOTOKA,
06pabaThIBaioNero 3ampock!. E1ie MOXKHO 3aCTaBUTH ITYJT OTCIEKUBATD BPEMST OKU/TAH VST
JDBC-coeannenuii u orbpachiBaTh Be ¢ IPOAOJIKUTENBHOCTHIO GOJiee OJHOIO Yaca.
K coskasieHunto, [1ist 9TOro Hy;KHO OTIIPaBUTh Ha cepBep Oasbl JaHHBIX MAKeT, COOOIIAIONIII
o KoHI1le cearca. CHOBa 3aBHUCaHue.

Mbr Hayaum 06yMbIBATh CJIOKHbIE BapraHThl. Harpumep, cos3gaTh MOTOK «KHEI[»,
KOTOPBIH Oy/IeT HCKATh yCTapeBakoIie COCUHEHMS U 3aKPBIBATh UX 10 UCTCUCHIUSI
taiimayTa. K cuacTbio, yMHBII aIMUHUCTPATOP 0as3bl JaHHBIX HAIIOMHUJI OAHY BEIllb.
B Oracle umeercst Tak HasbIBaeMblil MEXaHU3M 6bLsi6aeHs Mepmevix coedunenuil (dead
connection detection). Ero MoskHO 3a/1€iicTBOBaTh, UTOObI TOHSATD, KOT/A IIPOU3O0IILIO
najenue kanenTa. ITocie ero Bkiroyenus cepsep 6asbl JaHHBIX HAUMHAET Yyepes orpe-
JleJIeHHbIe MHTEPBAJIbI [IOChLIATH IIAKEThl IPOoBepKH cBsA3u. OTBeT KireHTa gaer Gase
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JIAHHBIX [IOHSITD, YTO OH Bee etife paboTaet. Ecim jke mocsie OTIpaBKU HECKOIBKUX MAKETOB
OTBeTa He MOCTYAET, cepBep GA3bI TAHHBIX TPETTOTATAET, YTO KIMEHT MPEKPATUIT CBOIO
paboTy, 1 0CBOGOKIACT BCE PEATU3YIONIHE COCTUHEHIE PECYPCHI.

B pannoM ciydae Hac He HHTepecoBaaa paboTOCIOCOGHOCTD KIMEHTa, HO KasKIblil Ma-
KET IIPOBEPKU CBsI3U cOpachiBasl y (haepBoJia BpeMsl, TIPOIIE/IIee ¢ MOMEHTA OTIIPABKH
«ITOCJIETHETO TTaKeTay, MOJJIEPKUBAsT COEITUHEHNE «KUBbIM». MexaHnu3M BBISIBIEHUSI
MEPTBbIX COG[[PIHCHI/II?I COXpaHAJI JKU3HDb HalllEeMy CO€/IMHEHUIO U aBaJl MHE BO3MOIK-
HOCTD CIIaTh I1O HOYaM.

A ceifuac MbI TOTOBOPUM 0 TIpobeMax mpoTokoos Ha 6aze HTTP, Bkitouast Be6-
CIIyKOBL

HTTP-npoToKkonbl

Cepsuc-opuentupoBarnas apxutektypa (Service-Oriented Architecture, SOA) B Hamu
JTHU OCTAETCS aKTyaJbHOW, KOHEUHO, €CJIH CJIYIIATh TPOU3BOIUTENE CEPBEPOB TIPUJIO-
skenuit. OHo# n3 npuynH nHTepeca K SOA SBJIsIETCsT CHOBA ITOSIBUBIIASICS HA/IEK/A HA
[IOBTOPHOE TIPUMEHEHIe, KOTOporo He obecrieunBaior Texnoorun RPC, OOP, CORBA u
EJB. Taxske 3a4acTyio roBopsit o 60Jiee apeKTHBHOM UCIT0JIb30BaHIK PECYPCOB IIEHTPOB
06pabOTKHU ¥ XpaHEHUsI JIAHHBIX 33 CUET [IPEA0CTABJIEHUsT HanboJiee BOCTPeOOBAHHBIM
cayskGam o6I1ero anmapaTHoro obecnedeHus. JIpyrie opraHusanum XoTsT o0enaeMbix
rexaonorueii SOA ru6KoCTH U IPOBOPCTBA.

O61teit uepToi cepBUC-OPUEHTIPOBAHHOI APXUTEKTYPBI, 6a3uPYIOIIeicst Ha IPOTOKOJIAX
cemeiictBa WS-I, SOAP, XML-RPC nau REST, ssasiercs HTTP!. Bo Beex cayvasx
B KOHEYHOM cueTe IocbLiaerca Hebospimoi ¢pparment XML-koga B suge HTTP-3ampoca,
Ha KoTopbril oxkupaercss HTTP-oTser.

Pasymeercs, Bce mpotokossl Ha ocHoBe HTTP mcmosnb3yioT cokeTsl, a 3HAYNT, ysi3-
BUMBI JIJIs1 oncanibix panee mpobsem. HTTP noposkiaer v [oMoIHUTENbHbBIE CTOK-
HOCTH, CBSI3aHHDBIE TIPEUMYIIIECTBEHHO ¢ KJIMEHTCKOI Oubmorekoil. JIoboi Java-pas-
paborunk uMeet BerpoeHHblil HTTP-kiaueHT, 1ocTymHBII yepes Kiacchl java. net. URL

1 java.net.URLConnection.
Line 1 URL url = new URL("http://www.google.com/search?q=foo");

2 URLConnection conn = url.openConnection();

3 HttpURLConnection httpConnection = (HttpURLConnection)conn;

4 httpConnection.setRequestProperty("User-Agent"”,

5 "Mozilla/5.0 (Macintosh; U; PPC Mac 0S X Mach-0; en-US; rv:1.8.0.1) "

6 + "Gecko/20060111 Firefox/1.5.0.1");

7 InputStream response = httpConnection.getInputStream();

! Texanueckn mpotokor SOAP u npotokousr cemeiictBa WS-I omyckaioT Apyrie BapuaHThbl
Tepeiad COOOTIEHIH, HO Ha IPAKTHKE UMH [OJIB3YI0TCst TOJIbKO okToHHIKH TIBCO 1 IBM MQ.
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B asbike Java 006006uiennbiii kaace URL mbiTaeTcss CKpbITh pasuuiy mexay HTTP,
HTTPS, FTP u apyrumu nporokonamu. B ctpoke 1 mbt korctpyupyem URL-3anpoc k
caiity Google. OTkpbIBatoIast CoeIMHEHNE CTPOKA 2 3aMIPOC He TIOCHLIACT; OHA JICHCTBYET
Kak (haGpUYHBII METO/I, CO3/jaBasi peaibHbIl HoAKIace Kaacca URLConnection, BBIIIOJ-
HAOMUHN Bcto paboTty. HyKHO BBITTOJHUTE TIOHMKAIOTIEE TIPUBEAEHIE BO3BPAIIIEHHOTO
sHaveHus URLConnection K 5TOMY KOHKPETHOMY KJaccy, 4TOObI B CTPOKe 4! BrI3BaTh
MeTon setRequestProperty(). Hakoner, B cTpoke 7 kmacc HttpURLConnection
JeICTBUTEJBHO OTKPOET COKET JIJIsl COeIMHEeHUs € yAaJeHHbIM XOCTOM, OTIIPABUT
HTTP-3anpoc, npoaHains3upyerT MoJy4YeHHBI OTBET W BepHeT Kjacc InputStream
B TeJIE OTBETA.

B ctpoke 7 mpoucxoant ouenb MHOTOE. IMeHHO 3/1€Ch Ki1acc HttpURLConnection BhI-
MOJIHSIET TIO/IKJII0UEHIE K YIQJIEHHOMY cepBepy. Bee, uTo OBLIO 10 3TOr0, OTHOCUTCSE
K HacTpoiike JoKaabHOI mamsaTu. /Lo Java 1.5 BO3MOKHOCTH 3a/1aBaTh apaMeTPhl He
GBI, TI0ATOMY TPUXOAUIOCH TIPUGETATh K TAKUM TPIOKaM, KaK YCTAaHOBKA HECTaH-
naptaoro untepdeiica SocketImplFactory. K cuactsio, ceituac JDK mosBossier
KOHTPOJIMPOBATh TalMayT COeJIMHEHU, HO BDEMEHH OKMIaHUS YTEHUS 10 CUX 110P
He CYNIeCTBYET. YlaJleHHAd CUCTeMa MOKET B TeUeHUE CIeNYIONINX ECATH JIeT Tiepe-
MaBaTh 1O OAHOMY GAaNTy B CEKYH/Y, U Balll TIOTOK OGyAeT 06CTyKUBATH 3TOT BHI3OB.
CxernrTruyeck HACTPOEHHAS CUCTEMa HUKOT/[a He CTaHeT MUPUTLCA ¢ TAKUM He3allu-
MEeHHBIM BbI30BOM. K cuacthio, apyrue goctynabie HTTP-kanerTs gafoT HaMm Ky/a
6ospmmii kouTposb. Hanpumep, maker HttpClient us npoekra Jakarta Common ot
Apache tipeiaraer getanbHOe yrpaBieHne BpeMEHEM OKUIAHWS KaK COeJIUHEHVIS,
TaK U YTeHUs, He TOBOPS ysKe 0 3ar0JI0BKAX 3alIPOCOB, 3ar0JI0BKAX OTBETOB U MOJIUTHUK
B oTHOIIeHnH (Hailios cookie.

API-6ubnmnotekn oT Npon3BOAUTENEN

Bb1J10 ObI IPUSITHO /LyMaTh, 4TO IIPOU3BOAUTENN KOMMEPUECKIX IPOTPAMM KaK ciiedyem
3AlUIIAIOT CBOIO MPOAYKIMMIO OT OMIMOOK, Bejlb OHA MPOAAETCS MHOKECTBY KJIUEHTOB.
JIst mpoIaBaeMoro UMK CEPBEPHOTO TIPOrPAMMHOTO 0OeCTIeYeH st 9TO, BOZMOKHO,
M TaK, HO O KJIMEHTCKUX OuGIMoTeKax cKasath mogo6Hoe caokHo. O0braHo it API-
OUOINOTEK, PEIOCTABISIEMbBIX 3aKa34NKy MPOU3BOAUTENEM, XapaKTEePHbI MHOTOUHC-
JIEHHBIE TIPOOJIEMbI, U 32a4aCTYIO OHU SIBJISIIOTCSI CKPBITON YTPO30H CTaGMIBHOCTH. DTH
OUOJIMOTEKN TIPEACTABISIOT COOOIH BCEro JIMIb KO/, HAMCAHHDBI 0OBIYHBIMU Pa3pa-
Gorunkamu. M uxX KauecTBo, CTUJIb HATMCAHWS U CTETIEHD 3alllUThl BAPbUPYIOTCS, KaK
y 1106010 Apyroro o6pasia Koja.

XysKke BCero B 9TUX OGUOJMOTEKAX TO, YTO BbI IPAKTUYECKH HE MOYKETE MU YIIPABJIATh.
MaxkcumyM, 4TO MOXKHO C/leJIaTh, — IMPOU3BECTU AEKOMIUILIINIO KO/la, HAUTH TIPO-
6JieMbl M OTIPAaBUTh OTYET MIPOU3BOANTEN0. ECJIN Y Bac XBaTUT BJUSHUS HAaBUTh

! Ham mpuxouest JiraTh 0 HAIIIEM [OJIb30BaTeIbCKOM areHTe, nHaue Google BepHet ommnoky 403
<JIOCTYII 3aIIPEIICH>.
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Ha TPOU3BOIUTEIST, BO3MOKHO, BBI TIOJIyUUTE UCTIPABIEHHYIO Bepcuio 6ubinorexu,
pasyMeercs, IIPU YCJI0BUY, YTO BbI 110JIb3YyeTeCh [I0CIe/Hel Bepcueil IIpejyiaraeMoro UM
MPOrpaMMHOTO obecrieueHus. MHe B IMPOIIIIOM TIPUXO/MIOCH CAMOCTOSATEIBHO Pa3bu-
paThCst ¢ OMUOKaMK 1 COOCTBEHHOPYYHO KOMITUJIUPOBATD IPOTPAMMY [IJIsI BPEMEHHOTO
HCI0JIb30BAHUA B OKUJAHUM UCIIPABJIEHHOM BEPCUM OT IIPOU3BOJAUTEISL.

OcHoBHast yrposa cTabuIbHOCTH, KOTOPYIo HecyT API-O1GnoTeKr OT IPOU3BOAUTEIS,
Kacaercst 6JIOKMPOBOK. By/ib TO BHYTPEHHUH 11yJI pECYPCOB, BBI3OBbI JIJISI YTEHUS U3 CO-
kera, HTTP-coeantenust wiu crapas go0pasi Java-cepraansanist, Bee 9TH OUOIMOTEeKH
HCIIOJIb3YIOT Hebe30macHble IIPUHIKITBI HAIIMCAHUS KOJIA.

Bor knaccuueckwmii mpumep. [Ipu Hasmymy mporpaMMHBIX TIOTOKOB, KOTOPbIE HYKHO
CHHXPOHHU3NPOBATh HA HECKOIBKUX PeCcypcax, BCIKNN pa3 BOSHUKAET OMACHOCTD B3a-
UMHOIA, Wi MepTBOH, 610kupoBKi. IToTok 1 yaepsxuBaeT pecype A U XOuer 3aXBaTUTh
pecypc B, B TO BpeMs Kak MOTOK 2 yAep:KUBaeT pecypc B 1 XoueT 3aXBaTUTDh pecypc A.
Yrobbr n36eKaTh TOXOOHOM CUTYAIINH, PEKOMEH/IYETCS BCET/Ia MOIyIaTh PECYPCHI B
OJTHOM TIOPSIZIKE M OCBOOOKIATH UX B 0OPATHOM HOPsijiKe. PasymeeTcs, 9T0 moMoraet
TOJIBKO B CJIydae, eCJM BBl 3Haeme, 9TO KOHKPETHBIN TIOTOK 3aXBaTUT 06a pecypca,
U MOJKETe KOHTPOJIUPOBATh MOPSIAOK ITOTO 3axBara. PaccMoTpuM mpumMep Ha sI3bIKe
Java. 9ra mamocTpanus MosKeT MPUHAIIERATh ONOIHOTEKE TTPOMEKYTOUHOTO YPOBHS,
OPUEHTHPOBAHHO Ha PaboTy ¢ COOBIEHUSIMU:

stability _anti_patterns/UserCallback. java
public interface UserCallback {
public void messageReceived(Message msg);

}

stability anti_patterns/Connection. java

public interface Connection {
public void registerCallback(UserCallback callback);
public void send(Message msg);

VBepeH, uTo Bbl y3HaeTe 9TOT KO/, SBigercs i o Ge3omnacHbiM? [ToHATHS He nMero.
He 3nasg, 3auem BbI3bIBaeTCS MeToO/I messageReceived () OTOKA, BBI HE MOXKETE CKa3aTh,
KaKue Pecypchl OH OyeT yaepKuBaTh. B creke yske MosKeT ObITh A€CATOK CHHXPOHU3H-
POBaHHBIX MeTOZIOB. [lepes BaMu MUHHOE 110J1€ B3AMMHBIX OJIOKUPOBOK.

Bouee Toro, Hecmorps Ha To uro unrepdeiic UserCallback He 06baBISET METO]
messageReceived() Kak CHHXPOHHU3MPOBAHHBIN (BBl HE MOKETE OOBSIBUTH CHHXPO-
HU3WPOBAHHBIN MHTEPMEHCHDBII METO/), Peasn3alns MOKET C/IeJAaTh eT0 TAKOBBIM.
B 3aBUCHMOCTH OT ITOTOKOBO¥ MOJIEJIN BHYTPH KJIMEHTCKONH OGUOJNOTEKN U BPEeMEHU
BBITIOJTHEH VST METO/Ia 0OPATHOTO BBI30BA CHHXPOHU3AIUST HTOTO METO/Ia MOYKET TPH-
BecTH K GJIOKUPOBKE MOTOKOB. VI 07100HO 3acopuBIIeiics: TpyOe IS CJIMBA BOJBI, 9TH
326TOKUPOBAHHBIE TIOTOKA MOTYT TIPUBECTU K GJIOKUPOBKE TTOTOKOB, BHI3BIBAIOIINX
MeTozi send (). BeposiTHee Bcero, aTo 03Ha4aeT BbIBE/IEHUE U3 CTPOS MTOTOKOB, OTBe-
JaoIUX 3a 00paboTKy 3ampocoB. U Kak 00BIYHO OBIBAET B TOA00HBIX CJIYUastX, Ballle
MPUIIOKEHKE TIPOCTO MEPecTaet paboTarh.
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Bopbba ¢ npobnemMamn ToueK MHTErpaLmm

ABTOHOMHasT CHCTEMa B HAIIIW JIHU SIBJISIETCST PEIKOCTHIO, KPOME TOTO, OHA [IOUYTH Oectio-
se3na. Kakum ske 06pasoM MOKHO MOBBICHTH Ge30TmacHOCTh Touek nHTerparmu? Haubo-
nee 2 HEKTUBHBI B fieie G0POBI ¢ 0TKa3aMK B 9TUX TOYKAX MATTEPHBI TIPETOXPAHUTEST
(Circuit Breaker) u pasgenenust cessytoriero ITO (Decoupling Middleware).

[ns 6opb6bl C 0TKa3aMM B TOUKaX MHTErpauumn nonb3ynTech NaTTepHaMm NpeaoxpaHnuTens
1 pasgeneHus cessytolero Mo.

Eme momoraet TectupoBanne. CKeNMTHYECKN TTOCTPOEHHOE TTPOTpaMMHOE 0becTe-
YeHue JJOJKHO YMETD CIIPABISTHCS ¢ HapymeHUusAMU (GOpM U (PYHKITHH, TAKUMU KaK
HEeBEPHO 0T(HOPMATHPOBAHHBIE 3aTOTOBKY WM BHE3ATTHO 0O0PBAHHOE COETUHEHNE.
Yro6bl yOEAUTHCS B TOM, YTO Ballla IPOrpaMMa IOCTPOEHA T0CTaTOYHO CKEITHYECKH,
TpebyeTcst mecmosas npozpamma (test harness) — CUMyISITOP ¢ KOHTPOJHUPYEMBIM TTO-
Be/IeHNeM — JIJIST TPOBEPKU Kak/[01 13 Touek mHTerpanun. Hactpous aTy mporpammy
Ha BbIIauy Ma0JOHHBIX OTBETOB, BbI 06/erunTe (PyHKIMOHAJbHOE TECTUPOBAHNE.
3a0/IHO 3TO 00ECTIEUNT BaM U30JIANNIO OT 00HeKTa ypasienus. Hakoner, kaxaas
Takas IporpaMMa MO3BOJUT BaM UMUTHPOBATH PAa3JMUHbBIE BU/BI CUCTEMHBIX 1
CETEBbIX OTKA30B.

ITa TeCcTOBAsI MPOrPaMMa HEMEJIEHHO TOMOJKET BaM ¢ (DYHKIIHOHAJIBHBIM TECTUPOBA-
HueM. J[JIst IpoBepKU CTabUIIbHOCTH TAKKE HYXKHO MOMEHSITh COCTOSTHIE BCEX MEPEKITIO-
waresieit, Korja cucreMa Oy/IeT Mo/I 3HAUYNTETbHON Harpy3Koil. TaKyto HarPy3Ky MOKET
obecrieunTh HaOOP paboYNX CTAHIMI, Ha KOTOPBIX 3allylleH HHCTPyMeHT JMeter win
Marathon, Ho 7151 9TOTO OIPEAETEHHO TTOTPEdYETCs Ky1a O0JIbIIIe, YeM TPYIINa TECTEPOB,
IMIETKAIONIX KHOIKAMHU MBITITH.

3ANOMHMUTE
ByabTe OCTOPOXKHbI C 3TUM HEN36EXKHbIM 3/10M

Jobas Touka MHTErpaumm B KOHEYHOM CYETE NPUBEAET K OTKa3y, U Bbl AO/KHbI ObITb
K 3TOMY IrOTOBbI.

MoaroroBbTeCh K pa3HbiM pOpMaM OTKA30B

OTKa3bl B TOUKAX MHTErPaLMN NMPUHUMAIOT pasHble POPMbI, OT CETEBbIX [0 CEMAHTUYECKMX
owmboK. N conpoBoxaaTb Mx ByAyT BOBCE HE aKKypaTHble OTYeTbl 06 owunbkax, npeao-
CTaB/IsieMble BaM B COOTBETCTBUM C OMPeAEsIEHHbIM PErTIAMEHTOM; BMECTO 3TOrO Bbl ByaeTe
CTaNKMBaTbCS C HApYLUEHMSIMW 3TOrO perniaMeHTa, 3aaep)Kkamu COOBLIEHMI MK BoobLue
C 3aBUCAHMEM.

FoToBbTECb NEepeiTh Ha 6051ee HU3KUIT ypoBeHb abCTpakLun

OTnagka 0TKasoB B TOUKaxX MHTErpaumy 0bbluHO TpeByeT MOHWMKEHUS YPOBHS abCcTpakumm.
OTKa3bl BbICOKOYPOBHEBbIX MPOTOKO/I0B 3a4acTyl0 HEBO3MOXHO OT/IaAWTb Ha YpPOBHE Npu-
NoXeHusl. BaM NoMoryT nepexeaTuvku NakeToB W Apyrue CpeacTBa CeTEBON ANArHOCTUKM.
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OTKazbl 6LICTPO PacNpPOCTPAHAIOTCA

MpW HEAOCTATOYHO 3aLUMLLEHHOM KOAE OTKa3 B YAANEHHOW cucTeMe BbICTpO CTaHeT Ballel
npobaeMoi, kak NpaBuo, Yepes KackajHble OTKa3bl.

[Ons npenoTBpaweHuns npobieM ¢ TOuKaMu MHTErpauum
nonb3ylTech NaTrepHaMm

BesonacHoe nporpaMMnpoBaHve Ha ocHoBe naTTepHoB npeaoxpanutens (Circuit Breaker),
TaimayToB (Timeouts), pasaenenus cesizytowlero MO (Decoupling Middleware) u kBuTHpo-
BaHus (Handshaking) nomMoxeT BaM nM36exaTb OMacHOCTEN TOUEK MHTErpaLum.

4.2. LlenHble peakuum

B pasuese 8.1 Mbl OyzeM 06CyKaaTh ABe OCHOBHbIE PA3HOBUIHOCTH MacCIITa-
OUpOBaHU: TOPU3OHTANbHOE U BEPTUKAJIbHOE. B ciyuae zopusonmaiviozo
macumabuposaniust fOIOJIHUTENbHA [IPOU3BOUTEIBHOCTD JOCTUTAETCS Iy TEM
yBEJIUYEHU S KOJUYECTBA CePBEPOB. ITOT HoAXozA HpakTukyior Google 1 Amazon. Ilpu-
Mep Takoro moaxoga — se6-gepma. Kaxapiil cepsep npu sTom 100aBJiseT IpUuMepHO
TY JKe TPOU3BOAUTENBHOCTD, UTO U MPEABIAYITUNA. ATBTEPHATUBHOE 8EPMUKALLHOE
macwmabuposanue o3Hadaer cosganre Bce osee KPyIHbIX CEPBEPOB: 3aMeHa O HO-
SAJIEPHBIX KOMIIBIOTEPOB X86 cepBepaMu ¢ HAGOPOM MHOIOSIE€PHBIX IIPOIECCOPOB.
Iro noaxon npakrukyer Oracle. Kaxablit Tun MacirabupoBaHust MOAXOAUT MO
CBOU YCJIOBUSI.

Ecou B Batieil cucreme mpuMeHsIeTCst FTOPU30OHTATILHOE MACIITAGUPOBAHNE, 3HAYUT, ITO
(hepma co cobamaHcHPOBAHHON HATPY3KOIl WU KJIACTEPhI, B KOTOPBIX Ha KaXKIOM CepBepe
paboTtaeTr oiluH U TOT e Habop MpHIoKeHu. Bosbioe yncao Marmus obecreunBaeT
YCTOHYMBOCTD K ¢HOsIM 32 cueT n30bITouHOCTU. OUH TIPOTIECC WU MAIITUHA MOTYT BBIHTH
U3 CTPOS, HO OCTAIbHBIE TIPOJIOJIKAT 0OCTYKIUBATH TPAHAKITUH.

EavHoit Toukol oTkasa (Single Point Of Failure, SPOF) Ha3biBaloT ntoboe yCTPOICTBO, y3en
Unu kabenb, BbIXOA KOTOPOro M3 CTPOsi MPUBOAMWT K OTKa3y BCel cucTeMbl. K npumepy, B 3Ty
KaTeropuio nonazaroT cepBepbl TONbKO C OAHUM UCTOYHUKOM 3NEKTPONUTaHNS U OTCYTCTBUEM
pe3epBHbIX CETEBbLIX KOMMYTaTOPOB.

W xot4 111 TOpU30HTANBHBIX KJIACTEPOB HATTMYME €IMHBIX TOYEK 0TKAa3a He XapaKTepHO
(MckToYast caydail caMOCTOSITEILHO CITPOBOIIMPOBAHHBIX OTKA30B B 0OCTYKUBAHUH,
KOTOpPBIE PacCMaTPUBAIOTCS B pasjiedie 4.6), y HUX BO3MOKEH PEKUM 0TKa3a, CBA3aHHBIH
¢ Harpy3Koit. Ecim ofus U3 y3710B B rpyTire co cHaTaHCHPOBAHHON HATPY3KON BBIXOIUT
U3 CTPOST, OCTANBHBIC Y3JIbI IOJKHBI B3SITh OTY HArpy3Ky Ha cebst. K mpumepy, B hepme
U3 BOCBMU CEPBEPOB, TIOKA3aHHOI Ha pHC. 6, Kax/blii y3es obpabdarsiBact 12,5 % obrmeit
HATrpPy3KHU.



62 MnaBa 4 e AHTMMATTEPHbI CTABWIBHOCTM

KnneHTbl

\
[Pacnpenenmenb Harpysku /]

[Oucnetyep knactepos

Cepeep 1 CepBep 2 CepBep 3 CepBep 4 CepBep 5 CepBep 6 CepBep 7 Cepsep 8
12,5% 12,5% 12,5% 12,5% 12,5% 12,5% 12,5% 12,5%

Puc. 6. Flopu3oHTanbHas hepMa 13 BOCbMU CEPBEPOB

PacupesiesieHure Harpy3Ku 1mocJje BbIX0/1a OJJHOTO M3 CEPBEPOB U3 CTPOS MOKAa3aHO Ha
puc. 7. Terepb Kak/Iblil M3 OCTABIIUXCSI CEMU CEPBEPOB JIOJUKEH cripaBuThest ¢ 14,3 %
obiteit Harpysku. Kaxiplit u3 cepBepoB I0JKEH IPUHSITH JOMOJHUTENBHO Beero 1,8 %
o0lIlell Harpy3KH, TOCJIe Yero Harpy3Kka Ha OT/eJIbHBbIE cepBepbl cocTaBuT Oosiee 15 %.
B ciyuae oTkasa B KacTepe, COCTOAIIEM BCETO U3 JIBYX Y3JI0B, HATPY3Ka HA BHIKUBIITUI
cepsep yzapausaerca. K ucxoanoii Harpyske (50 % ot o61eit) gobaBuTcst Harpyska
¢ ymepiiero yaia (50 % ot obieit).

KnuneHTbl

A4
[Pacnpeqenmenb Harpysku /]

[wucneTtyep knactepos

Cepsep 1 CepBep 2 Cepsep 3 Cepsep 4 CepBep 5 CepBep 6 CepBep 7 CepBep 8
14,3% 14,3% 14,3% 14,3% 14,3% 14,3% 14,3% i 0,00% '

Puc. 7. BbiBLIMI KNnacTep U3 BOCbMU CEPBEPOB

Korma mepBbiii cepBep BBIXOAWUT U3 CTPOS 110 TPUYMHE, CBSI3AHHOH ¢ HArPY3KOI, HallpuMep
13-3a yTeueK MaMsITH WU IePUOInYeCcKy BO3SHUKATOIIETO COCTOSTHUS TOHOK, TIOBBITIIAETCS
BEPOSITHOCTD BBIXOJA M3 CTPOS OCTaJIbHBIX y3710B. C npekpaiieHrneM paboThl KaxkKIoro
CJIe/LYIOIIEro cepBepa Harpys3Ka Ha OCTaBIINeCst cepPBepPhI Bee OOJIbIIie BO3pacTaeT, a 3Ha-
YKT, PACTYT IIAHCHI, YTO U OHU IIPEKPATAT PaboTYy.
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[lenubie peakIuy BO3HUKAIOT MPU HAJTNYUY Je(PEKTOB TPUIOKEHUsT — 0OBIYHO TAKUX,
KaK yTeyKa PeCYPCOB WIH cOOM, CBSI3AaHHBIN ¢ HATPY3KOil. B ciiyuae 0JIHOPOIHOTO CJIOsT
nedekT Oy/IeT PUCYTCTBOBATD HA KAK/IOM U3 CEPBEPOB.

To ecTh eIMHCTBEHHBIM CIIOCOOOM UCKIIOUECHHUST [IEITHOI PEaKIINK SIBJISIETCS YCTPAHEHUE
nexoaHoro Aedexta. Pasbuenue ciost Ha HECKOJIBKO T1yJIOB, KaK B ITaTTepHe nepeGopok
(Bulkheads), nHoraa npespaiiaer ofHy HEMHY0 PEAKIUIO B JBE, UAYIINE ¢ PAa3HBIMU
CKOPOCTSIMU.

Kaxoii achdexr rernnas peakiiyst MOKeT 0Ka3aTh Ha OCTAJIBHYIO YacTh cucteMbl? Haunem
C TOTO, UTO TIeTTHAasl PeaKIrsi OTKA30B B OJIHOM CJIOE MOJKET JIETKO IIPUBECTU K KACKATHBIM
OTKa3aM B BbI3bIBAIOIIEM CJIOE.

NMOUCK

OpHaxAabl MHe NpuLNock paboTaTb C OCHOBHbIM CETEBLIM HpeHAOM OAHOro 13 NPOAAaBLOB.
370 6bI1 OrPOMHBIN KaTanor — NMoIMUNIMOHA eAMHUL, CKnazckoro yyeta (Stock Keeping Unit,
SKU) B cTa pasnMuHbIX KaTeropusix. B Takux criyuasix nomck npeactaBnsieT cobom He ToNbKo
MoNesHyto, HO 1 06a3aTenbHy0 GyHKUMIO. [ns 06CNyX1BaHWS KIMEHTOB B NPa3gHUYHbIE
[IHV MpogJaBeL, UCMonb30Ban AECATKM MOWCKOBbIX CNYX6 C annapaTHbIM BblpaBHUBAaTENeM
Harpy3ku. [py 3TOM cepBepbl NPUIOXKEHUS ObiM HACTPOEHbl HA MOAK/OYEHME K BUPTY-
anbHbIM IP-agpecam?, a He K KOHKPETHBIM NOUCKOBBLIM Clyx6aM. Mocne 3Toro annapaTHbIin
BblpaBHMBAaTE/b HArpy3KkW pacnpesenssi 3anpockl CEpBEPOB NMPUNOXKEHUIA MO 3TUM Cyx6aM.
OpHOBPEMEHHO OH BbIMOJHSN NPOBEPKY paboToCcnocobHOCTH, YTOObI MOHSATL, Kakue u3 cep-
BEPOB XMBbl 1 OTBEYAIOT. TO NMO3BOSISN0 OTNPABASTh 3aMPOChl TOMBKO K (OYHKLUMOHUPYIOLLMM
MOWCKOBBIM Cryx6amM.

Okasanock, YTO 3TV MPOBEPKM paboTOCMOCOBHOCTM UMENN CMbICN. B MOMCKOBOW cucTeMe
6blin1a owmbKa, NPMBOAMBLLAS K yTeukaM namatu. MNpu 06blHOM Tpadmke (He B Mpa3gHUYHbIe
[IHW) MOMCKOBbIE CNYX6bl OTK/IIOYANMCh Cpasy nocse NonyaHs. A Tak Kak no yTpam kaxzaast
n3 cnyx6 nonyyana oAnHaKoOBYHO MOPLMIO HArpy3Kku, BCe OHU nepecTaBany pabotaTtb npu-
MepHO B 0fiHO BpeMsi. C BbIXOAOM M3 CTPOS KaXKAOW cneaytoLen cryxo6bl pacnpesenutenb
Harpy3ky OTNpaBnss ee YacCTb 3arnpoCcOB Ha OCTaBLUMECS CepBepbI, elle ObICTpee Bbi3biBast
HexBaTKy namsaTu. Mpu B3rnsae Ha rpaduk BpeMeHHbIX METOK «MOCNeAHUX OTBETOB» S
Cpa3y OTMeTuN HapacTaHue uncna cboes. Mexay nepsbiM U BTOPbIM CO60SIMM MPOLLIIO MSATb
WK LWeCTb MUHYT. BTOpol 1 TpeTuit cbou pasaensnu Ase Ui Tpy MUHYThI. MocneaHve aBa
6051 NPOM30LLIN C MHTEPBANIOM B HECKOJBbKO CEKYHA,.

MpYYMHOI NpeKpaLleHns paboTbl 3TON CUCTEMbI TaKKe CTanu KackafHble oTkasbl 1 6510-
KMPOBKA MOTOKOB. YTpaTa MocieaHero rnovMckoBoro cepeepa MpuBena K OCTAaHOBKE BCEro
BXOAHOro MHTepdelica.

[lo nonyyeHns oT Npoun3BoAMTENS CUCTEMbI 3(DHEKTMBHOMO UCMPaBieHns (KOTOpPOe NoSIBUIOCh
TONbKO Yepe3 HECKOSIbKO MECALIEB) HaM MPUXOANIIOCh EXEAHEBHO Mepe3arpyxaTb CepBepbl
B nukosoe Bpems: 11, 16 1 21 vac.

VHora 1entble Peakiny BbI3bIBAIOTCS OJOKMPOBAHHBIMU MOTOKAME. DTO MPOUCXO-
IUT [P OJOKUPOBKE BCEX ITOTOKOB IIPUIOKEHH, KOTOPBIE OTBEYAIOT 32 00paboTKy

! Bosiee nogpo6HO 1po pacipeeene Harpy3ku 1 BUpTyanbhbie [P-aapeca Bbl y3Haere B pas-
nese 11.3.
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3aITPOCOB, ITOCJIE YETO MPUJIOKEHUNE IIEPECTAET OTBEYATD. [Tocne saToro Bxojsie 3alTpOChl
pacIiipesiesisaioTCa cpein HpHJIO)KEHI/Ifl Ha ApYTUX CcepBepax TOTO JKe CJ0s, YBeInYnBasl
BEPOSATHOCTDb UX OTKa3a.

3ANOMHMUTE
Bbixop, U3 CTPOSi OAHOr0 cepBepa CTaBUT Mo Yrpo3y OCTasibHble

LlenHas peakuusi BO3HMKAET NMOTOMY, YTO CMEPTb OAHOI0 M3 CEPBEPOB 3aCTaB/SIET OCTallb-
Hble CepBePbl MPUHATL Ha cebsl ero HarpysKy. A 3To MOBLILWAET BEPOSTHOCTL c6os1. LlenHas
peaKLyst MOXET B6bICTPO BbIBECTU M3 CTPOS LieSbIi crioi. OCTasibHble CBSA3aHHbIE C HUM CJIoU
[OMKHbI UMETH 3aLLUMTY, B NMPOTMBHOM Cllydae OHW Takxke MpekpaTaT paboTy B pesynbTaTte
KackagHbIX OTKa30B.

NwmnTe yTeukm pecypcos

B 60MbWKMHCTBE CNyYaeB LieMHble peakLmy BO3HMKALIOT, KOraa NpUIIOXKEHWE CTasIKMBAETCsl C
yTeuKaMm namMsaTh. Kak TONbKO OAMH 13 CEPBEPOB MO MPUUMHE HEXBATKM MAMSTU BbIXOAWT
U3 CTpOsl, OCTasbHble 6epyT Ha cebsl ero paboTy. YBENUUMBLUMIACS TpadMK 03HAYaET, UTo
OHW HauHyT TEPSATL NaMATb BbICTpee.

UwmTe HesiBHbIE OINOKKN CUHXPOHU3aLUUn

HesiIBHOE COCTOSIHME MOHOK Take MOXET 6biTb CMPOBOLMPOBAHO TpadukoM. U cHoBa, ecun
OQVH U3 CEpBEPOB MpekpaLlaeT cBolo paboTy 13-3a B3aMMHOI BNIOKMPOBKM, Bblpocluas Ha-
rpy3ka Ha OCTasibHble CEpPBEPbI MOBbILIAET BEPOSATHOCTb TOFO, YTO U OHM BbIMAYT U3 CTPOS
Mo aHanorMYHON NpUUMHe.

Ucnonb3yiTe Ang 3awWinTbl NaTTepH nepe6opok

Paspenexue cepsepoB npu nomoLum natrepHa nepebopok (Bulkheads) moxeT npegotepatuTth
pacnpocTpaHeHve LEemnHoW peakumy Ha BeCb CEPBUC, XOTS U He CrocoBHO noMeLlaTb c60sM
B BbI3blBalOLLEM KOAe, obpallatollemMcst k 6ol n3 yactei. Ans 60pb6bbl C 3TUM 3/10M UC-
nonb3yinTe natrepH npepoxpanutens (Circuit Breaker) Ha Bbi3bIBaKOLLEN CTOPOHE.

4.3. KackagHble O0TKa3bl

CranjapTHas apXUTeKTypa KOPIIOPATHBHBIX CHCTEM, B TOM YHCe BeG-CAliTOB U

Be6-carysk6, cocTouT u3 Habopa (GyHKIMOHATBHO PA3JIMYHBIX (hepM HJIH KJIacTepoOB,

CBSI3AHHBIX MESK/Y COOO0I OCPEACTBOM OITpe/Ie/IEHHON (hopMbI HalaHCUPOBKHU Ha-
rpy3Kku. Mbl 06BIYHO HAa3bIBAEM OT/EIbHbBIE (hepMbI CLOSMU, KK, HATIPUMED, Ha pHC. 8,
XOT$I Ha CAaMOM [IeJIe OHU MOTYT PacliosiaraTbCs B Pa3HbIX CTEKaX.

B cepBuc-opneHTIPOBAHHOI apXUTEKTYPe 3Ta KAPTUHKA MaJIO TIOX0KA Ha TPAJANITMOHHBIE
caion, a 6oJIbllie HATOMIHAET OPUEHTUPOBAHHBIH AlMKIMUECKUN rpad.

CucreMHbIe OTKa3bl HAUMHAIOTCS € €IMHCTBEHHON TPEIUHBI, TPUYMHA KOTOPOI THE3/INT-
Cs1 B Kakoii-1o (hyHIaMeHTanbHOI 1pobiieme. CyliecTBYIOT MEXaHU3MBbI, TO3BOJISIIOIIINE
3aMeJIJIUTh WU OCTAHOBUTDH PACIIPOCTPAHEHUE TPEIIH, U MbI OyJIeM PacCMaTPUBAThH
UX B cJaefyioniel riaase. be3 aTux MexaHu3MOB TPelllMHa MOKeT PACIPOCTPAHAThCS
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U pa3pacTaThCst U3-3a Pa3JIUYHBIX CTPYKTYPHBIX TpobsieM. Kackaiiblii 0TKa3 BO3HUKAET,
KOT/Ia TPEIMHA B OJIHOM U3 CJI0EB BBI3BIBACT MTPOGJIEMBI B BBI3BIBAIOIIEM CJIOC.

BebG-cepBep.com

v

7N )

Kommepueckoe
npunoxexHue
Kommepueckas
Y b 3arn B x yer
6a3a AaHHbIX Ouepenb 3anpoco Cnyxba yyeta
|'|C V;CBTJ'Iee'\:IaMH YuetHas
b 6a3a AaHHbIX
3akaszamu

Puc. 8. Cnou, yacto BCTpeyvaromecss B KOMMEPUECKMX CUcTeMax

KackagHblii 0Tka3 BO3HMKAeT, Koraa npobiembl B OAHOM U3 C/I0EB NMPOBOLMPYIOT Npobnemsbl
B BbI3bIBAOLLMX CMOSIX.

OueBUIHBIM TPUMEPOM SIBJISIETCST OTKA3 6a3bl AaHHBIX. [IPH BBIXO/E M3 CTPOSI [EJIOT0
kiactepa 6as3bl JaHHbBIX J11000€e oOpalaionieecs K Heil IPUIOKEHUe CTOJKHETCS ¢ IPO-
Gaemamu. U ecoiu a1 ipo6JieMbl He 00pabaThIBatOTCST IOJKHBIM 00Pa3oM, B CJIOE TIPU-
JIOKeHMsT HaurHaeTcst cO0il. OMHaKIbI sI CTOJKHYJICS ¢ CHCTEMOH, KoTopast oOpbIBaia
smo6oe JDBC-coennnenne, BhIGpachkiBaBliiee HCKIOUeHe SQLException. Kasxipril sampoc
CTPAHUIIBI [IBITAJICA CO3/aTh HOBOE COeANHEHNUeE, 1T0JIydall UCKIYeHne SQLException,
IIbITAJICA PA30pBaTh 9TO COEAUHEHNE, 110JIyYall ellle OJHO UCKIoUYeHue SQLException,
MOCJIe YeTo BBIBAIMBAJ Ha MOJIb30BATENS OTAA0YHYI0 MH(MOPMAIIUIO U3 CTEKA.

Kackazible 0TKa3bl BO3MOKHBI IIPY HAJTMYMK MeXaHU3Ma TIepexo/ia 0TKa3a ¢ OJJHOTO CII0s
Ha pyroil. OTKa3 «IepenpbiruBaeT CO CJOSI Ha CJON», KOT/a HellpaBUJIbHas paboTa B
BBI3BIBAIOIIEM CJIO€ ITPOBOIMPYETCS YCJIOBHEM OTKa3a B BbI3biBaeMOM. HacTo Kackaji-
HbIE OTKa3bl 00YCJIOBIUBAIOTCS TIYJIOM PECYPCOB, KOTOPBIN UCTOIAETCSI IO TPUIHHE
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OTKa3a B HIZKeJIeKaleM cjioe. Touku MHTETrpalnmn 6e3 MeXaHU3MOB KOHTPOJISA BpEMEHN
OKUTaHUA ABJIAIOTCA FapaHTUPOBaHHBIM CPEACTBOM MOPOK/IECHNA KaCKa/[HBIX OTKAa30B.

W ecit TOUKY MHTETPANN JTUANPYIOT B KAUueCTBE NCTOYHUKOB TPEIINH, KACKaHBIE OT-
Ka3bl SIBJISTIOTCST MX OCHOBHBIM yCKOpHTeseM. IIpesoTBpalienne KacKaJHbIX 0TKa30B — 3TO
OCHOBHOII KJIFOY K OTKa30yCcTOYBOCTH. A Hanbosiee ahGeKTUBHBIMEU B H0PhGE ¢ 9THM
BUJIOM OTKA30B SIBISTIOTCS maTTepHbl pepoxpanutesnst (Circuit Breaker) u taiimayros
(Timeouts).

3ANMOMHUTE

He paBaiiTe TpewmHaM nepecekaTb rpaHULibl C/I0EB

KackagHble 0TKasbl BO3HMKAIOT, KOrAa TPELLMHa NepexoanT U3 OAHON cucTeMbl (Mnu
cnosl) B Apyryto, 06bI4HO M3-3a HEAOCTATOYHO 3alUMLLEHHBIX TOYEK MHTEerpaummn. Takxe
MPUYMHOM KaCKafHbIX OTKa30B MOXET CTaTb LiemHas peakuysi B HUKenexallem cnoe. Bawa
cuctema, 6e3ycnoBHo, byaeT obpaluaTtbcs K ApyruM KOprnopaTUBHLIM CUCTEMaM; NocTapai-
Tecb cAenaTh Tak, YTobbl OHa coxpaHuna paboTocnocobHOCTL B Clly4vae, eC/M 3TN CUCTEMBI
npekpaTsT paboTatb.

BHMMaTENIbHO U3yyaiiTe Nysbl pecypcoB

MCTOYHMKOM KacKafHbIX OTKa30B 4acTO CTAHOBSTCS MyJfibl PeCcypcoB, Hampumep nyn co-
€AVMHEHWIA, KOTOPbIN UCTOLAETCS, KOraa OTNpaB/isieMble MM BbI30Bbl OCTAlOTCS 6€3 OTBETa.
MonyyatoLme coefnHeHe NoToku BGIOKMPYIOTCS HaBceraa; BCe OCTasbHble NMOTOKM 610KKu-
PYIOTCS B OXKMAAHUM COEAMHEHWI. Be3onacHbIi Myn pecypcoB BCerga orpaHUuMBaET Ans
MOTOKOB BPeMsi OXWAAHWSI MPOBEPKM PECYPCOB.

Monb3yiiTecb NaTTepHaMu NpefoXpaHUTens U TaiMayToB

KackagHblii 0Tka3 BO3HUKAET MOC/Ie TOro, Kak YTo-TO MOWJIO He Tak. MaTTepH npeaoxpa-
HuTens (Circuit Breaker) 3awmiaeT cuctemy, He gaBas obpallaTbCs K NpobieMHbIM TouY-
KaM uHTerpaumu. NMpumeHeHne natTepHa TaMayToB (Timeouts) rapaHTUpYyeT CcoOXpaHeHue
paboToCcnocobHOCTY CUCTEMBI, €CNIN B MpoLiecce 06paLLeHuns K ApYroMy Co v K ApYyrov
CUCTEME BO3HWUKAIOT NPobneMmbl.

NMPUMEYAHMUE

MexaHu3M nepexoaa Mexay ClosiMM YacTo NMpUHUMAET GopMy 3ab10KMPOBAHHBIX NMOTOKOB,
HO 51 BCTpeYasn 1 0bpaTHYH0 CUTYaLMO — HasMume Ype3MepHO arpeccMBHOroO noTtoka. OamH
pa3 BblI3blBaOLLMI CNOW CTONKHYJICS C OLUMOKOM, KOTOPYIO B CUITy OTCYTCTBUSI MCTOPUYECKOTO
npeueaeHTa pacLeHu Kak HEBOCMPOM3BOAMMYIO BPEMEHHYIO OLLUMGKY HVDKENeXaLLEero cos.
B KakoM-TO MOMEHT B HWDKENEXaLLEeM ClI0e BO3HMKAIO COCTOSIHME FOHOK, KOTOPOE BrOJHE
MOTJ10 CMPOBOLIMPOBaTh OAHOKPATHYHO OLUMEKY 6€3 JOCTAaTOUHbIX Ha TO OCHOBaHWI. Koraa 3To
MPOV30LLIO0, BbILECTOSLUMIA C/ION PeLLna NOBTOPUTb BbI30B. K COXaneHuio, HuXenexalumi
C/I0V NPeaoCcTaBui HEAOCTATOUYHO MHGOPMaLMK, YTOBbI OTIMUUTL OAHOKPATHYHO OLWIMGKY OT
6onee cepbe3HON. B pesynbTaTe Kak TONbKO HUDKENEXALLUNUIA CNON CTONKHYJICA C peasibHbIMU
npobnemMamn (M3-3a NpekpaTMBLIEro paboTy KOMMyTaTopa CTaf TepATb NakeTbl, naywme ot
6a3bl JaHHbIX), BbI3blBatOLLAsi CTOPOHA YBENMYMIa KOSIMYECTBO 3anpocoB. Yem xyxe pearu-
poBas HUXKeNexXaluui crioi, TeM 6osiblue NOBOAOB A/ XKanob AaBan eMy BEPXHWIA Croi,
yCWUnmBasi CBOM HAaTUCK. B KOHEUHOM cueTe Bbi3biBatoLLMIA 10V 3aaeicTBoBan 100 % pecypcoB
MpoLieccopa Ha BbI30Bbl HYXKENEXALLEro CI05t M PErMCTPaLIMIO MPOUCXOASILLMX OTKA30B B Xyp-
Hane. MatrepH npegoxpanutens (Circuit Breaker) no3sonseT nsbexxaTb Nogo6HOM CUTyaLmn.
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4.4, Nonb3oBaTenu

[TonbzoBarenu — ysKacHble cymectsa'. Bes Hux cucrembl Gb11u 661 HAMHOTO Oosee

crabusibHbIMHU. [T0o/Ib30BaTE M CHCTEM UMEROT OCOOBII TalaHT K TBOPYECKOMY Pas-

pymennio. Korma cucrema 6ajancupyeT Ha TpaHu KaTacTpodbl, Kak aBTOMOOKIIb
Ha Kpalo 00pbIBa B 60EBUKE, HEKOTOPDIE T10JIb30BATEIN HAIIOMUHAIOT CAJAAIIMXCS Ha
kpbinry yaek. U Bce nagaer Buu3! [losp3oBaresu Beeria 1esaioT camoe XyJiee B cCaMblid
Hey0OHBII MOMEHT.

Monb3oBaTenn — yxacHble CyLlecTBa.

Kyna xyske, Korjia Ipyrue CUCTEMbI HACTOMYMBO 00PAIIAIOTCS K HAIIEH, UTHOPUPYSI TO,
YTO OHA HAXOJUTCS HA TPaHu cOOsL.

Tpaduk

Kaskapiii mosb3oBaTesib HOTPebIsieT pecypehl cucTeMbl. ECJIU Ballia cucTeMa He
SBJIIETCS] O/IHOPAHTOBOM, Takoii Kak BitTorrent, ee mpon3BonTeIbHOCT OrPAaHUYEHHA.
Ee macmrabupoBatue 3aBUCUT OT KOJUYECTBA UMEIONIErOCs alliapaTHoro obecre-
YeHUd U TI0JIOCHI IPOIYCKAaHUS, & He OT YHCJIa IPUBJICUYEHHBIX ToJb30BaTesei. 11o-
CTOSTHHO pacTylnii Tpaduk B KAaKOH-TO MOMEHT HAUMHAET IIPEBBIIIATH BO3MOKHOCTH
cucteMbi?, [Tocsie aTOro BOZHUKAET CaMblil GOJIBIIION BOMPOC: KAK CUCTEMA CPearupyeTr
Ha BO3POCIINii cripoc?

Kaxablii nonb3oBaTesib TpebyeT [IONOSHUTENBHOW NaMSITH.

B paszesne 8.1 BBI HalifieTe onpezeseHne TPON3BOIUTEIBHOCTH: €CJIN BBITTIOJTHEHNE
TPaH3aKIWH 3aHNMAaeT CJIUITKOM MHOTO BPEMEHHW, 3HAUNT, 3arpy3Ka Ballell CHCTeMbl
[IPEBBIIIAET €€ TIPOU3BOAUTENbHOCTD. Ho BHYTpH Ballleil CCTEMBI CYIECTBYIOT 6osree
JKEeCTKMEe OTrpaHnYICeHUA. "n BBIXO/I 3a UX IPEAEJIbI IPUBOAUT K ITOABJIECHUIO TPEOINH,
KOTOPBIE MO/l HATPY3KON HAYMHAIOT PACTIPOCTPAHATHCS ObicTpee. OMHO U3 TAaKUX
OTPAHNYEHUH — HTO KOJMUECTBO AOCTYITHON MaMSITH, 0COOEHHO B CUCTEMAX Java Win
J2EE. TIpeBsiuienne TpahuKa co3aaeT HATPY3KY HA MaMSATh HECKOJbKUMU CIIOCOOAMI.
ITpesxzie Bcero, B BeO-CHCTEMAX [IJIsT KAXKIOTO MOTH30BATENST CYTIIECTBYET CBOH CEamc.
N srot ceanc ocraercs B pe3uAeHTHON aMsATH HEKOTOPOe BpeMs 110CJIe II0CJIe/Hero

1 PaSyMeeTCH, s1TOBOPIO B MPOHNYECKOM CMBICJIE. I{OHE‘IHOy I1I0JIb30BaTE/IN CO3/1AI0T OIIPEACTICHHYIO
yrposy CT3.6I/IJIBHOCTI/I, HO 6e3 HUX HAIllUX CUCTEM He CyH1eCcTBOBaAJIO Obl.

2 Ecain tpad Uk He pacTeT, 3HAUKT, Y BAC €CTh APYTHe TPOOJIEMBI, 0 KOTOPBIX CTOUT TI0GECTIOKOUTHCSL.
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IIOJIb30BaTEJIbCKOT'O 3allpoca. W xaxmprit CJIGI[YIOHII/Ifl I10JIb30BaTE/Jb Tpe6yeT JIOITOJI-
HUTEJIbHOW MaMsTH.

Ii AKTUBHbIV ceaHC 4|~ Bpems npoctos

MepBbini MocneaHuin Bpemsi oxngaHus
3anpoc 3anpoc ceaHca

Bo Bpewms nipocTost ceanc Bce ellle 3aHUMaeT 1leHHY10 naMsaTh. Ceanc — 3To He Maruye-
CKuil «6e3MOHHbIIT MemoK» |. Kaxapiil 00BbEKT B ceance CBI3bIBaeT APArOLeHHbIe OAiThI,
KOTOPbIE MOIJIU Obl IOC/IYKUTh KAKOMY-HUOYIb IPYTOMY 10JIb30BATEIO.

[Tpu HexBaTKe MAMATH CTAHOBSITCS BO3MOKHBIME yMBHUTENbHbIEe Beny. K nanbosee
6e300UIHBIM U3 HUX MOKHO OTHECTH UCKJIOYeHUe OutOfMemoryError, ¢ KOTOPbIM
CTAJTKUBAETCS TI0JIb30BaTeNb. EC/n 110 3aX0MUT CIUIMIKOM /1aJIeKO, CUCTEMA MPO-
TOKOJIUPOBAHUSA YTPAYNBAET BO3ZMOKHOCTD JIasKe 3aperucTpuposath omoky. K mpu-
Mepy, bubanorexa Log4j u maker java.util.logging cosnator 00beKkTbl, IPeACTABIISIOINE
co6bITHE TTPOTOKOTUPOBAHUS. ECIM MaMATH [JIsT TOTO He XBAaTaeT, PETUCTPAUN
cobObiTuii He npoucxoaut. (KeraTu, 9T0 CUIIbHBI apryMeHT 32 BHEIIHUNA MOHUTOPIHT
B JIONIOJTHEHUE K MCCJIeJOBAHUIO JKypHaa perucrpanuu.) Cutyanus ¢ HeXBaTKON
MaMSITH, KOTOPYIO MOXKHO HCIPABUTH, GBICTPO MPEBPAIAETCS B CEPHE3HYIO TIPOOIEMY
CTabUIbHOCTH.

Ha camoM jsieste, Ipu BHYTPEHHUX BHI30BAaX HEXBATKA MAMSITH BbI3bIBAET COON (DyHKIMN
BBIJIEJICHUS TTAMSITU BO BHYTPEHHEM KoJie, HampuMep BHYTpH zpaiisepa Type 2 JDBC.
CosnaeTrcs BrievyatieHue, YTO MaJIo KTO U3 TUIITYTIUX BHYTPEHHWH KO/ TIPOTPAMMUCTOB
KaK CJIeyeT BLIMTOJIHIET MTPOBEPKY ONTMOOK, TIOTOMY YTO ST BUZEN, KAK Pe3yIbTaTOM
BHYTPEHHUX BbI30BOB Ha (hOHE HEXBATKU MAMSITH CTAHOBUTCS majieane J VM.

Jlyudiie Bcero 1o BO3MOKHOCTH CJIeJIaTh KOJUYECTBO CEAHCOB MUHUMAJIBHBIM. K 1pu-
Mepy, He CTOUT XPaHUTh BHYTPHU CEaHca BeCh HAOOP PE3yJIBTaTOB TIOUCKA /Tt UX Pa3ou-
eHust Ha cTpaHuilbl. Jlydiine TpeboBaTh KaK/IYIO CJAELYIONIYIO CTPAHUILY OT HOUCKOBOTO
MeXaHMU3Ma. YUUTHIBANTE, UTO KaxK/IbIil OKa3aBIIMIiCA B cearce 00bEKT MOKET OOJIbIle
HUKOT/IA He ToTpe6GoBathest. U caeyioniye TpUAIaTh MUHYT OH Oy/IeT 6eCroe3HbIM
Ipy30M 6OJITAThCS B MAMSITH, TIO/[BEPrast PUCKY BAIlly CUCTEMY.

! Tem, k10 He 3nakoM ¢ urpoii «IlogzemMennbs U JpakoHbl», 00bACHIO, YTO «OE3J0HHbIA MEIIOK»>
BHYTPH 60JIbIIE, 4eM cHapy:Ku. [ToJI0sKeHHbIE B HETO BEIIH I0OCTYITHBI, HO TIPH HTOM TIOUTH HIYEro
He BeCAT. ITO 00bACHSIET, KAKUM 00Pa3oM MEPCOHAKU MOTYT IMOCTOSIHHO HOCUTD ¢ c000ii Iapy
maJjiaiiei, KUCTeHb, IOJIHbIE IOCIIEXHT U ITOJIMUJIINOHA 30JI0ThIX.
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B0 661 3710pOBO, €cJ OB CYTIECTBOBAJ CIIOCOG COXPAHATH 0OBEKTHI B ceatce (a 3Ha-
YUT, B TTAMSITH ) TPU U3OBITKE TAMSITH, HO aBTOMATHYECKU BKJIIOYATH PEXKUM 9KOHOMUH,
Korja ee He xBaraet. Mory Bac o6panosars! Takoii criocob ectb. O6bekThI java.lang.
ref.SoftReference coXpaHsIOT CCHIIKU Ha APyTHe OOBEKTHI, HECYIIUE TTOJE3HYTO
HarpysKy.

Komctpympyercst 06bekT SoftReference ¢ GOIBIINM HITH TIEHHBIM 0OBEKTOM B KA4eCTBE
aprymeHTa. Bot oH-TO 1 siBJIsieTCst HaliM GE3JI0HHBIM MEIIKOM, KOTOPBINA XPaHUT I10-
JIe3HY10 MHMDOPMAITIIO /IS TATbHEHIIeTo UCTIOTb30BaHIL.

MagicBean hugeExpensiveResult = ...; SoftReference ref = new
SoftReference(hugeExpensiveResult);

session.setAttribute(EXPENSIVE_BEAN_HOLDER, ref);

ITO He OUEBUAHOE M3MeHeHHe. JI100bIe 0fparaonuecs K aToMy 00beKTy JSP-cTpanuin:
WJIA CEPBJIETBI OY/yT 3HATH, YTO OHU TIPOXOJAT uepe3 00XoaHOU ciroil. IIpu HexBaTKe
naMsiTi cOOPIIUK Mycopa MoJIyJyaeT paspelieHne 3aTpeboBarh CojepKuMoe 00beKTa
SoftReference, kak TOJIbKO Ha HETO He 6y11eT HU OTHOU JKECTKOU CCBLIKU.

Reference reference =
(Reference)session.getAttribute (EXPENSIVE_BEAN_HOLDER);
MagicBean bean = (MagicBean) reference.get();

I'ne HaxoUTCsI TOUKA H00ABJIEHUST HTOTO OOXOHOTO ¢Ji0s1? Kak TONbKO BO3HUKAET He-
XBaTKa HaMsiTi, COOPIIUK MyCOpa MOJyYaeT BOSMOKHOCTh TPEOOBATH JIFOOBIE «MSITKO
JTOCTUKUMBIE» 00BEKTHI. B 9Ty KaTeropuio o0bEKT MOMAAAET, €CIU eINHCTBEHHAS
CCBHLJIKA Ha HETO colepKuTest B o0bekTax SoftReference. IleHubrii 06bekT Ha puc. 9
MSITKO JOCTHKUM. A BOT 00beKT ¢ puc. 10 B aTy Kareropuio #e nonajgaet. OH 10CTyIIeH
HETIOCPEICTBEHHO, TAK KaK Ha HETO €CTh CChIJIKA U3 CEPBJIETA.

MonesHas
MHdopMaumsa

O6bekT
SoftReference

LleHHbIA
obbekT

Puc. 9. O6bekT SoftReference v ero nonesHble AaHHbIE

Perenne o ToM, Korza 3aTpeb0BaTh MATKO IOCTHKUMbIE 00bEKThI, CKOJIBKO UX 3aTpe6o-
BaTh, a CKOJBKO OCTABUTh B Pe3epBe, IPUHIMAET cOOPIIMK Mycopa. MOKHO rapaHTHPO-
BaTh TOJIBKO TO, YTO BCE MATKO JAOCTHKUMbIE 0OBEKThI OYAYT 3aTpeGOBaHbI 10 BHIOPOCA
nckaoYennd OutOfMemoryError.
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Jpyrumu cioBamu, cOOPIIMK MyCOpa, IIPEKIE YeM IIPEKPATUTh CBOIO padOTY, UCIIOJIb3YeT
BCIO TIOMOIIIb, KOTOPYIO Bbl €My OKasbiBaere. VIMeiiTe B BULy, 4YTO cOOPKE MOABEPraeTCst
He caM 00bekT SoftReference, a TOJNLKO cojepsKaiiascs B HeM 1oJiesHas nndopmarusl.
W nocne sToro Bce BhI30BBI MeTozia SoftReference.get () BepHyT 3HaueHne null, Kak
nokasaHo Ha puc. 11. VI 10601 Koz, KOTOPBIi HCTTOIB3YeT 00BEKT ¢ TIeHHOH nHbopMa-
LMeil, 10JKeH YMETh 0OpalaThCs ¢ HyJIeBbIM COAeP:KUMbIM. OH MOKET IOBTOPHO BbI-
YUCJUTD IICHHBIN Pe3yJIbTaT, lIepeHalpaBUTh 0JIb30BaTeNs K IPYTON TPAaH3aKITUU UJIN
HPEeAIPUHAT JTH00YI0 APYIYIO MEPY 3all[UThL.

MonesHas
MHopmauma

O6bekT
SoftReference

LieHHbIN
ob6bekT

HenocpepncteeHHas ccbinka

Hekwnia
cepBrnet

Puc. 10. HenocpeacTBEHHO AOCTYMHbIV NOME3HbIN 06bEKT

MonesHas JER RN
MHOPMAUMA ¢ 3payenme !
;> null )

St o

O6bekT
SoftReference

Puc. 11. O6bekT SoftReference nocne Toro, kak nonesHas nHgopmMauus
OTnpaB/eHa B Mycop

O06bexT SoftReference 103BOJIET PearnpoBaTh HA U3MEHEHUE COCTOSHUS aMSTH,
HO 06aBJISIET CIOKHOCTH. B 00IeM ciydae Jydiiie BCEero MpocTo AepsKaTh 00BEKTHI
3a npegenamu cearca. [Tonb3yiTech aTUM 00bEKTOM, TOJBKO KOT/Ia O0JIbIINE UK 11eH-
Hble 00bEKTHI IePKaTh 3a IpejeaMu ceatca HeBo3mMoxHo. ObbekT SoftReferences
MO3BOJIIET 00CAYKUBATh OOJIbIIEE YKCIO0 TI0JIb30BaTeNell Oe3 yBeandeHns oobema
IMaMsITH.
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Pacxoabl Ha obcnyxxunsaHue

HekoTopble TTOTH30BATETN 3HAYUTETHHO Gosee TpeGOBATENbHBIE, YEM OCTAJBHBIE.
ITo upoHuu cy 0Bl IMEHHO OHU ITPEICTABIISIOT JIJIst BAC HAUOOJIBIITY O IIEHHOCTh, K 1pu-
Mepy, B CUCTEME JIJI PO3HUIIBI TTIOIH30BATENN, KOTOPbIE IIPOCMATPUBAIOT Mapy-TPOHKY
CTPAHUII, BO3MOXKHO, UCIOJIB3YIOT IIOMCK, a 3aTeM YXO/4AT, COCTABJISIIOT OCHOBHYIO Maccy
TIOCETUTEJIEN ¥ UX TIPOTIE Beero oOcmyskuBarh. Heobxomumyro M nrhopManuio 06braHo
MOJKHO KaIITUPOBATh (TeM He MeHee BHUMATEJIbHO TTpounTaiite paszmes 10.2 ¢ BaxHbIMU
npepocrepexkerusivm ). OOCTyKUBAHNE UX CTPAHUIL OOBIYHO HE 3aTPAaruBaeT BHEITHITX
Touek nuterpanu. Cropee Bcero, BaM IPUJIETCS B3TJIAHYTh HA JIAHHBIE MT0JIb30BATENS
U IIPOCJIEIUTH UCTOPHIO €T0 TIOCENEHU , HO He Goiee TOTO.

Ho ectp 1 TIOJIb30BaTE/IN, KOTOPbIE TBEP/I0O HAMEPEHDI YTO-TO KYIIUTD. Ecim Yy Bac HE
CTOWT CKPUIIT MOKYIIKHU 32 OJIUH KJIUK, TOTPEOUTEJTIO JIJIs 3aKa3a MOTPeGYeTCst MOCETUTh
YeTbIpe NUJIN IMATb CTPpaHUII. Mmento cTosibKo IroceulaeT TUIINYHBIN 110JIb30BaTEIb 3a
cearc. IIoMrMO 9TOro IIpolieaypa MOKET HOTPeOOBATh TEX CAMbIX HEHAIEKHbBIX TOUEK
MHTETPAIMU: aBTOPU3AIUK KPEIUTHOM KapThl, pacyeTa HaJora ¢ IPOakK, CTaHAapTH-
3aIlUK apeca, OMCKa HeOOXOAMMOro ToBapa U oTrpysku. 110 cyTH, IOTIONTHUTEIbHbIE
MOKYTIATEJIN YTPOKAIOT CTaOUIBHOCTH He TOJIBKO BXOHOI CHCTEMBI, HO U BHYTPEHHEN
CUCTEMbI U CJIEJIYIONIMM 32 Hell B 1ierouke cuctemam (cM. pasjzien 4.8). YBenuuenue Koag-
(dunmenTa obpanaeMoCTy IoceTUTeIeH B IOKYyIIaTe el I0I0KUTENbHO CKa3bIBaeTCs Ha
CTAaTHCTHKE NPUObLIEN U YOBITKOB, HO, 6€3 COMHEHUS, TAXKEJIO OTPAKAETCS HA CUCTEMAX.

KoapduumeHT obpaLuaeMocT — 3TO MPOLEHT noceTuTenei caiTa, peanbHO YTO-TO Ky-
MUBLLMX.

I PeKTUBHOM 3aLIUTHI OT IOJIb30BaTeNeH, TPEOYIOIUX OOIBIIOrO KOJINIECTBA PECyP-
COB, He cyI1ecTByeT. [IpsaMoii yrpossl cTabUIBHOCTH OHU HE HECY'T, HO CO3/IaBaeMast UMU
TOTIOTHUTETHHAST HATPY3Ka MOBBINIIAET BEPOSTHOCTh BO3HUKHOBEHUsT cH0EB MO BCeil
cucreMme. Tem He MeHee GOPOTHCSI ¢ HMU HeJb3sl, Beib OOIYHO MMEHHO OHU ITPUHOCSIT
noxof. Tak 4to ke 1enaTh?

MOJIHASAA OBPALLAEMOCTb

Ecnv Mano — nnoxo, TO MHOMO AO/MKHO ObITb XOPOLLO, He Tak nn? [pyruMu cnosamu,
noyemy He MpPOBECTU TeCTUpoBaHue ana koadduumeHTa obpawaemoctn 100 %? B ka-
yecTBe TecTa CTabunbHOCTM — 3TO He camas nioxast uaes. Ho g 6bl He pekoMeHAoBan
MoSb30BaTbCs €ro pesysibTaTaMu Npu NAAHUPOBAHWUMN BbIYUCIUTENBHOW MOLLHOCTY ANS
06bI4YHOr0 MPOM3BOACTBEHHOrO Tpaduka. Mo onpeaeneHnto Takne TpaHsakummn TpebytoT
6onblue Bcero pecypcos. CneaoBaTenbHO, CPeAHSS Harpy3ka Ha cucTeMy 6yaeT MeHblue,
YyeM nokasaTenun 3Toro Tecta. MoCcTpoeHne CUCTEMBbI, MpeaHa3HauYeHHoM Ans 06paboTku
TONbKO CaMbIX PECYPCOEMKUX TpaH3aKuuii, NoTpebyeT AeCATUKpaTHLIX 3aTpaT Ha anna-
paTHoe obecrneyeHue.
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Jlydiee, 9To B 9TOM cJiydae MOKHO CJIETaTh, — 9TO TPUOETHYTh K aKTUBHOMY TECTH-
posanuio. pentudunupyiite Hanbosiee 3aTpaTHbie TPAHIAKIINU U YABONUTE WJIH JaKe
yTpoiiTe ux gosio. Eciu B Baleil Toprosoii cucreme oxuzaercst koaddurent obparia-
emMocTH 2 % (CTaHAapPTHBIN TOKA3aTeb [IJIsi PO3HUYHOI TOPTOBJIN ), HATPY30UHbIE TECTHI
CTOUT TIPOBECTH JIJIsT IOKas3areseil B 4, 6 wm 10 %.

HexxenatenbHble Nonb3oBaTeNmn

Hawm crianoch 661 HAMHOTO Kpelde, eciaun OBl €/IMHCTBEHHbIMU, O KOM IIPUXOJAUTCA 3a-
6OTI/ITBC§I, ObLIN I10JIb30BaTe/INn, COO6H13.IOHII/I€‘ HOMEpa CBOUX KPEAUTHBIX KapT. B co-
OTBETCTBHU C HOFOBOpKOfI «B xu3nn HOPOP'I CJIYHAIOTCA YyKaCHbIE BEIIIN» B 9TOM MUPE
CYHIECTBYIOT YKaCHbIE, 3JIOHAMEPEHHBIC I10JIb30BaTEJIN.

HexoTopbie 13 HUX He 3HAIOT O CBOEH Bpe/loHOCHOCTH. K TIpUMepy, S BUE, KaK T1JI0-
X0 HACTPOEHHBIE IIPOKCU-CEPBEPhl HAUMHAJIM CHOBA M CHOBA TPeOOBATh OC/IEAHMI
URL-azpec moab3oBaress. S cMor 1o daiiam cookie upeHTUGUIIMPOBATH CEAHC
MOJIB30BATEJISA ¥ Y3HATD, KOMY OH TIPUHAJJIEKAT. 3AUCH B JKyPHAJIE TOKA3AJIU, UTO 3TO
ObLJI 3aPErMCTPUPOBAHHBII 110JIb30BaTe b, 10 KaKOi-TO IIpUYMHE Yyepes IATHAALATD
MUHYT TIOCJIE €TO TIOCEHETO 3aIpoca 3TOT 3aIPOC CHOBA HAYaJl MOSIBJISATBCA B JKYP-
Hasie. CHavama OH TTOBTOPSIJICS Yepe3 Kask/ble TPUIIATh ceKyH/I. [Ipu aToMm TeMIt ero
HOSIBJIEHUS YCKOPsiicst. Yepes ecsiTh MUHYT MBI YK€ HaOJTFOIaJI OT YE€THIPEX [0 MSATH
3aMPOCOB 6 CeKyHdy. DTU 3arpochl obagamu daitnom cookie, upeHTHHUITUPYIOIIAM
MOJIb30BATEISA, HO HE eTo ceaHc. To ecTh Kayk/IbIil N3 HUX OTKPBIBAJ HOBBIH ceaHc. Bee
3TO cUIbHO HanoMuHaT0 DDoS-araky, HO TPOMCXOINIIO Yepe3 TPOKCU-CePBep OHON
BOEHHO-MOPCKOM Ga3bl.

DDoS (Distributed Denial-of-Service Attack — pacnpezneneHHas aTaka oTkasa B 06cny>xuBa-
HUW): MHOXECTBO KOMMbIOTEPOB HAbPaCbIBAETCS Ha CaMT C UMbl NePEnosiHEHWS NMONOCh
MpornycKaHus, 3axBaTa pecypcoB NpoLeccopa UM naMsiTu cepBepos caiita. MpeactaBbTe
cebe MN'ynnuBepa, aTakoBaHHOMO TONMON NWUAMMYTOB.

Mbi CHOBA OTMETHJIH, YTO HTH CEAHCHI SIBJISIOTCS aXUJLIECOBON TATON BEG-TIPUTOKEHIIA.
XoTuTe BBIBECTH U3 CTPOST MPAKTHYECKH JI000€e IMHAMUYECKoe BeO-Tpriokenue? Boi-
Gepure Ha caliTe BHEIIHIOIO CCHIIKY U HAUHUTE €€ 3aIPaIliuBaTh, HE OTIPABJIsA (hailiibl
cookie. OTBeTa MOXKHO He K/AaTh; GpocaiiTe MOAKIIOYECHIE YePE3 COKET CPasy JKe T0-
cJie OTIIpaBKH 3ampoca. Beb-cepBepbl HUKOT/IA He COOBIAT cepBepaM TIPHUIOKEHUT,
YTO KOHEYHBIII 110JIb30BATEb IIPEKPATUI JKAATh oTBeTa. CepBep MPUIOKEHUI IIPOCTO
IPOAOJLKUT 06paboTKyY 3ampoca. A OTIIPAaBIEHHBINH UM OTBET BeG-cepBep MPOCTO CKJla-
mupyer B «OurtonpueMHuks>. IIpu atom 100 6aiit HTTP-3ampoca 3acTaBisgioT cepsep
MPUJIOKEHUN OTKPBITH CeAHC (JIJIsl 4eTO MOXKET MOTPEOOBATHCS HECKOIBKO KUJI0OANTOB
namaTH ). Kax/plii HacTOIbHBII KOMITBIOTED HA ITMPOKOIIOJOCHOM COEJNHEHIH MOKeT
CTEeHEePUPOBATh COTHU THICSY CEAHCOB HA CepPBepe MPUJIOKEHUI.
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B sKcTpeMabHBIX CTydasx, TAKUX KaK MOTOK CEaHCOB ¢ BOCHHO Ga3bl, MOJKHO CTOJIK-
HYTbCS ¢ GoJiee cepbe3HbIME TPoGIeMaMK, YeM Harpy3Kka Ha naMsATh. B Haiiem caydae
3aKa3uMKHU XOTeJU 3HATH, HACKOJIBKO YACTO BO3BPAIIAIOTCH MX MMOCTOSIHHbBIC KJIUEHTBI.
Paspaborurky Hanmcanu HeGOMBINON TTepeXBaTYUK, KOTOPbI OOHOBJISI BPEMsl «I10-
CJIEJTHETO 3aX0/la B CUCTEMY», KOT/Ia TPO(UIIb TI0Jb30BATEIS 3arpy>KaJCs B IaMATh U3
6asbl aHHbIX. HO BO BpeMst 5TOTO TIOTOKA CEaHCOB 3ampockl cojepskasn daiin cookie
¢ UAEHTU(GUKATOPOM MOJIB30BaTENsA, HO 6e3 ceanca. [10aTOMy Kak/Iblil 3apoc Tpak-
TOBAJICST KaK HOBBIH BXOJ[ B CUCTEMY, TPEOYIOIIUiT 3arpy3Ku mpoduist us 6asbl TaHHbIX
1 OOHOBJIEHUSI BPEMEHU «ITOCTIEIHETO 3aX0/[a%.

ITpexcrasbre 100 000 TpaHzakIMil, Kaskaask U3 KOTOPBIX TIBITAETCS OOHOBJISITH OJHY
1 TY JKe CTPOKY B OJHOU W TOI ske Tabmuiie 6asbl qaHHbIX. Kakas-To U3 HUX JOJKHA
MOTIACTh B COCTOSIHME B3aMHO OT0KHPOBKU. Kak TObKO X0Tst ObI OjIHA TPAH3aKIINs,
CBsI3aHHAs ¢ TPOMUIEM TT0Ib30BaTEIs, 3aBUCHET (M3-32 HEOOXOJUMOCTH MOAKIIOUe-
HUI U3 pasJUYHbIX IYJOB PECYPCOB), OJIOKUPYIOTCS U BCE OCTAIbHbBIE TPAH3AKIINH,
CBSI3AHHbBIE ¢ 9TOH CTPOKOM 6Gasbl JaHHBIX. JIOBOJIBHO CKOPO 3TH (PUKTUBHbIE BXOJbI B
crcTeMy BBIOMPAIOT BCe TIOTOKH, oOpabareiBatolie 3anpockl. Cpasy e mocjie aToro
cailT mpekpariaer cBo padoTy.

WTak, Bpe/loHOCHBIE T10JIb30BATENN TIEPBOTO BUIA ITPOCTO 3aHUMAIOTCS CBOMMH JleJia-
MU, OCTaBJIsIst mocJie cebst KatacTpoduueckue mocaeactsust. Ho ectb u edicTBUTENEHO
3JI0HAMEpPEeHHbIE JIIOJIN, KOTOPbIE CIellNaJbHO ITPOU3BOJISAT HeCTaHIapTHbIE JIeficTBuS,
nMerolre HexesaTesbHble ocyecTBU. IIpenctaButesn nmepBoil rpynnbl BpeasdT He-
pejiHaMePEHHO; IPUYUHSIEMBIH UME YIIepO CJydaeH. A BOT IIPEICTABUTENN BTOPOI
TPYIIIIBI COCTABJISIOT OT/IEJIbHYIO KaTeropuio.

Cy1iecTByeT 11esast mapasuTHyecKast HHAYCTPI, (PYyHKIIMOHUPYIOIIAs 32 CYET PECYPCOB
C CaliTOB IPYIUX KOMMAHUH. DTO TaK HA3BIBAEMbIC KOMIAHUY KOHKYPEHMHOU PA36eoKu
(competitive intelligence), KoTopble BbICACKIBAIOT JaHHBIE U3 BAIIEl CHCTEMBI.

ITH KOMIIAHUN YTBEP:K/IAIOT, YTO UX /IeATETBHOCTh HIUYEM He OTIIMIAEeTCS OT OTIIPABKU
B KOHKYPHUPYIOIIMI YHUBEPCAIbHBII Mara3uH 4eJIOBeKa CO CIIFCKOM TOBApOB U OJIOK-
HOTOM JI711 3amHcH 1ieH. Ha camoM zmeste 570 He Tak. YUUTBIBas CKOPOCTD, C KOTOPOI OHI
3aMpanMBaioT CTPAHHUIIBL, TPOIECC HOJTBIITE HATOMUHAET OTTIPABKY B COCEIHIIT Mara3nH
1estoro GarasboHa ¢ 6okHOTamMu. V Korja aTa ToJIa 3a0JI0HUT BCe HPOXO/IbI, 0ObIYHbIE
MTOKYTIATeJIN ITPOCTO He CMOTYT BONTH BHYTPb.

Eme xyske TO, 4TO 9TH CKOPOCTHBIE COOPIIUKY HH(MOPMAIUU HE UCTOIB3YIOT (hailiibl
cookie 1151 ceancos, 1 ey Bbl He npuberaere K nepesamicu URL-aapecos g orcie-
JKMBAHUS CEAHCOB, KAK/IBIH HOBBIH 3a11POC K CTpaHuIle OyeT OTKPHIBATH HOBbIIi CeaHC.
Kaxk u B cayuae daanimoba, npobiiemMa pOU3BOUTENILHOCTH GBICTPO TIPEBPATUTCST B
pobiiemMy cTabuIbHOCTH. BaTaboH, 3aHUMAIOIIUIICS CIIUCHIBAHUEM UYIKUX IEH, MOXKET
peajibHO Mapan30BaTh pabOTy Mara3mHa.

OrpaHryKTh JIeTaJbHbIM POOOTAaM JOCTYII K COAEPKUMOMY caiiTa JOCTaTOYHO JIEIKO TIPH
nomomtu (aiiza robots.txt'. Ho ciemyer mOMHUTD, 4TO 3TOT (haiia npeacTaBiaser coboit

U Cwm. http://www.w3.0rg/TR/html4/appendix/notes.html#h-B.4.1.1.
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BCEro JIMIIb 3aMPOC BaIllero caifiTa K BXojsiemMy poboty. PoboT nossken o6patuThest
K haiisy 1 106pOBOJILHO YYECTh BAIH MOKENAHUs. DTO OOIECTBEHHBIN I0TOBOP, a He
CTaHJAPT U He YCJIOBUE, TTojIIeKalee NCIoaHeH0. HekoTopbie caliThl TPEATIOUUTAIOT
HepeajipecoBbIBaTh POOOTOB U MAYKOB B COOTBETCTBUU ¢ 3aroioBkoM User-Agent. [Tpu
3TOM B JIYYIIIEM CJIydae OHU TTOMA/IAl0T Ha CTATMYECKYTO KOIUIO caiiTa Miu Jke CaiT re-
Hepupyer crpanuilbl 6e3 1eH. Viess CocTouT B TOM, 4TO CAllT OCTAETCS JIOCTYITHBIM JIJIsT
KPYIIHBIX TIOMCKOBBIX CJIY’K0, He TIOKa3bIBast 1eH. DTO JaeT BO3ZMOKHOCTD MEPCOHANHU-
3MPOBATH IIE€HBI, 3AITYCKATH TPOOHBIE TPEJIOKEHUS, BBIETISATh OTAENbHbIE CTPAHbI W
HEKYIO ayZIMTOPUIO JIJIsT TPOBEIEHNS UCTIBITAHUI B YCJIOBUSAX PbIHKA U T. I. B Xy/iem
caydae pobOT OTIIPABJISETCS HA MYCTYIO CTPAHMILY.

OTCNEXXUBAHUE CEAHCOB

HTTP — kpaliHe CTpaHHbIi npoTokon. Ecnv 6bl nepes Bamu Bbina nocTaBneHa 3agada
€o3aaTb NPOTOKOS, NPOABUIalOLLMIA UCKYCCTBA, HayKu, KOMMepLumto, cBoboay CoBa, Tek-
CTbl, U306paXxeHuns], 3ByKN 1 BUAEO, CMOCOBHbIV CLUIMTL MPOMagy YenoBeYeCKUX 3HaHUM 1
TBOPYECTBA B OZHY CETb, B pe3ynbTaTe Bpsag i 66l nosisunca HTTP. HauHem ¢ Toro, 4to
OH He XpaHWT coCTosiHMSA. C TOYKM 3peHUst cepBepa KaXablil MHMLMATOP 3anpoca Mnosie-
NSeTCs U3 TyMaHa M AaeT KaKyl-TO KOMaHAay, Hanpumep «GET /site/index.jsp». Monyuuns
OTBET, OH UCYe3aeT B TyMaHe, He yTpyxaas cebs nsbsisneHusamu 6narogapHoctu. Ecnu
OfMH U3 3TUX rpybbiX, TpeboBaTeNbHbIX KIMEHTOB MOSIBUTCS CHOBA, CEPBEP HE MOMMET,
YTO BMAEN €ro paHblue.

HekoTopble yMHble ntoan 13 dupmbl Netscape Hawnm cnocob BCTaBWUTb B 3TOT NMPOTOKOS
[LONONTHUTENBHBIN BUT AaHHbIX. M3HayanbHO B Netscape 3agyManu 3TW AaHHblE, Ha3blBaeMble
cookies, KaK CpefCcTBO Nepefayn CoCTOsIHUS OT KIIMEHTa K cepBepy M 0bpaTtHo. ®aiinbl cookie
NpeacTaBnsoT coboii TOBKUI TProK. OHM paboTanu co BCEMM BUAAMM HOBBIX MPUSTOXKEHUN,
HanpuMep C NepcoHasnbHLIMK NopTanamm (B Te BpeMeHa 3TO OblI0 O4eHb KPyTO) U TOpro-
BbIMM caliTaMu. OfHaKo 6auTeNbHble pa3paboTumKku MPUNOXKEHUI BbICTPO co0bpasunu, YTo
HelmbpoBaHHbIe AaHHble dainoB cookie MOryT ynpaBnsiTbCs BPaXKAEGHLIMU KMEHTaMK.
B KOHUe KOHUOB, TOT (paKT, UTO HEKOTOpble Hpay3epbl OTNpPaBAsOT cTpoky User-Agent,
B KOTOPOIA HanmcaHo «Mozilla», He 03HayaeT, YTo 3a 3TUM AEWCTBUTENBHO CTOUT Gpay3ep
Mozilla. (Hanpumep, c Bepcuu 7 beta 1 6pay3ep Internet Explorer Bce elue npeteHayeT Ha 3TO
UMS U, BEpOSTHO, Bceraa byaet npeteHaoBath. Ero crpoka User-Agent rmacut «Mozilla/4.0
[compatible; MSIE 7.0b; Windows NT 6.0]».) MoaToMy cuctema 6e3onacHocTy TpebyeT, 4Tobbl
¢aiinbl cookie Mbo He coaepXkanu peanbHbIX AaHHBIX, MO0 WwWrdposanucs. OqHOBPEMEHHO
KpyrHble caiiTbl 06Hapy>Xwnu, Y4To nepeaada B dainax cookie peanbHOro cocTosiHUs Tpe-
6yeT 60/1bLION NOSIOCHI MPOMYCKaHUs U U3PSIAHOMO KOSIMYECTBA NMPOLIECCOPHOTO BPEMEHM.
LLndpoBaHue 3Tnx taitsioB 6bi710 NPaBUIbHBIM LIAMOM.

B utore 311 Cbaﬁﬂbl CTanu UCNonb30BaTbCs AN MeHbLIMX hparMeHTOB AaHHbIX, 06beM KO-
TOPbIX MO3BOASN TOSIbKO NMOMETUTbL MOMb30BaTENS MOCTOSAHHLIM UKW BPEMEHHbIM 06pa3oM
Ans AeHTUGUKaLUnm ceaHca.

CeaHc npeacTaBnsieT coboit abcTpakumio, YNpOoLLAkoLLYo NOCTPOEHWE NPUIIOXEHUI. Ha
CcaMoM Aefie Nonb3oBaTeslb OTMNpaBAseT Bcero nmwb Habop HTTP-3anpocoB. Beb-cepaep vx
MoJly4aeT U Mocsie CEpUM MaHUNYNsSUMIA oTnpaBnseT HTTP-oTBeT. He cylecTByeT 3anpoca
«HayaTb CeaHC», Mo KOTOPOMy 6pay3ep MOHWMAET, YTO MPULLIO BPEMS OTMPaBKM 3anpo-
COB, KaK HET 1 3anpoca «3aBeplmnTb ceaHc». (B nobom cnyyae bpay3ep Takomy 3anpocy
[0BepaTb He byaeT.)
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CeaHCbl CBA3aHbl C K3WMPOBAHWEM [aHHbIX B NamaTu. PaHHMe CGI-MpUNOXeHUsI He HyX-
[anncb B CeaHcax, TaK Kak AJisl KaX[oro HOBOro 3ampoca OHWM HauYvMHaIM HOBbIV MpoLEecc
(06bI4HO 3TO 6bIN CLeHapuii Ha s3bike Perl). 3To npekpacHo paboTano. He 6b10 HU4Yero
bonee 6e30nacHOro, YeM NocnefoBaTenbHOCTL aAmpekTus «fork, run un die». Ho ans oxsata
60nbLwMX 06bEMOB pa3paboTumKkn U MPOU3BOAUTENM NEPELLN K AONrOMUrpatoLLIMM cepBepaM
NPUNOXEHWI, HaNpUMep cepBepaM Java-NpUnoXXeHni, 1 K JONrourparowmm npoueccam Perl,
BOCIMOJIb30BaBLUMCH A/ 3TOro MoayneM mod_perl. I BMecTo oxuaaHus HOBOro rnpouecca
Nnpu KakaoM 3amnpoce cepBep Tenepb HaXOAMTCS B HEMpPepbiBHOM OXWMAAHUW 3anpocoB.
B 3TOM C/ly4ae MOXHO K3LUMPOBaTb COCTOSIHME OT OAHOrO 3anpoca K ApyroMy, yMeHbLuas
KONM4ecTBO obpalleHuii kK 6ase AaHHbIX. Ho TpebyeTcst cnocob naeHTUhULMPOBaTL 3amnpoc
Kak YacTb ceaHca. C 3Tol 3apaaden npekpacHo cnpasnstoTcs dainbl cookie.

CepBepbl NPUIOXKEHWI CAMOCTOSITENBHO peanun3yroT MexaH13Mbl paboThl ¢ caiinamu cookie,
NpeaocTaBsisisi BaM CMMMATUYHBIA NPOrpPaMMHbINA MHTepdeNCc, HanoMUHaIoWWI KapTy Wim
cnosapb. Ho, kak 0bbl4HO BbiBaET Npu CKpbITOV 06paboTke anropuTMOB, NPU HEBEPHOM
UCMOSb30BaHUMN CUCTEMA MOXKET BbIATU U3 CTPOSI.

Korzia 3Tu CKpbITble a/ropUTMbl BKITKOYAIOT B Ce651 /10 06X0AHbIX MEXAHWU3MOB, MPU3BaHHbIX
caenatb Tak, 4tobbl HTTP-NpoTOKON BbIrNSiAEN Kak HAaCTOSILLMIN MPOTOKON MPUSIOXKEHUS,
BCE MOXET KOHUMTbCSA Mnoxo. K npumepy, He BCe CepBUCHI CPAaBHEHUS LieH KOPPEKTHO
paboTatoT ¢ daiinamu cookie ceaHcoB. Kaxzablil 3anpoc NpMBOAMT K OTKPLITUIO HOBOMO
ceaHca v HanpacHomn TpaTte namsaTu. Ecnu Beb-cepBep HacTpoeH 3anpalumBaThb y cepeepa
npunoxeHuii Bce URL-agpeca, a He TONbKO BXOASILLME B KOHTEKCT MOAKIIIOYEHWS], CEaHChI
MOryT CO3AaBaTbCsl 3aMpocaMm C HeCyLLEeCTByOWMX CTpaHu. Kak Bbl yBUAWUTE B pasgene,
NOCBALLEHHOM YOUIALLAM NMPOV3BOAMUTENBHOCTY, NOJHBIN KOHTPOSIb Haj CeaHCaMM XN3HEHHO
BaXKEH 15 MacLUTabmpyemocTy.

JIOBYLLKA A15 NMAYKA

loay B 1998, Bo BpeMeHa pacLiBeTa NOMCKOBOW cucTeMbl AltaVista, s CTONKHYSICA C canToM,
KOTOpbIN NpekpaTni CBOK paboTy M3-3a CMLIKOM «yMHOro» pa3paboTumka. STOT pas-
paboTuMK NMOCTPOMS TaK Ha3blBAaeMyHO NOBYLLUKY AJis Mayka, KoTopasi NpeacTaBnsia coboin
CTpaHuLy ¢ HabopoM CrlyyaiHbIM 06pPa30M CreHEePUMPOBAHHbBIX CCbINIOK. TEKCTOM AJ1sl CChINIOK
CNY>XUNK NpaBAonoao6Ho 3ByyaBLumMe hpasbl, CO34aBAEMbIE FTEHEPATOPOM Ha OCHOBE Lienu
MapkoBa. URL-aapec coaepxxan 60MbLUION ClyYalHbIi X3L, HO (haKTUYECKWU BEST Ha OAHY U
Ty Xe CTpaHuuy. B ntore nHaekcaTop Buaen CTpaHubl C pa3HbliM COAEPXKUMbIM, BeAyLUMne K
HOBbIM CCblikaM. Co3aTenb 3TOM SIOBYLLKM AyMar, YTO OHa He Z1acT nayKy YBUAETb OCTaslbHYHO
YaCTb calnTa v B MOUCKOBBIX CIyx6ax He MOSIBATCS CCbIIKM Ha ero coaepXxumoe. Ytobbl nayk
rapaHTMpOBaHHO He MOI BbIPBaTbCS M3 NIOBYLUKM, HA KaXaylo CTpaHuuy 6bi10 nomeLleHo
NSTb WK LUECTb TakUX CYYanHbIX CCbIMOK.

JloByluKa cpaboTana BenvkonenHo. Kak Tosibko cucteMa AltaVista Halwna sToT caiT, nayk
MPUHSNCS 3anpawmBaTh NO CyYalHbIM CChbIIKaM CTpaHWLy 3a CTpaHuuei. Mpu 3ToM 3a-
MyCTUNOCb MHOXECTBO NOTOKOB, Tak Kak Mbl BUAENN, YTO KOIMYECTBO 3anpoCoB pacTeT B
reoMeTpuyeckon nporpeccun. BoTt B 3ToM-To 1 Bbina npobnema. Bam cnepyeT 3anoMHUTbL
3TOT abCOMOTHBIN 3aKOH CETU. Y MOUCKOBbIX CUCTEM MOJioca MpOonyckaHus Bceraa byaet
Lnpe, YeM y Bac. B ntore nHaekcaTop 1Mcnosnb3oBan BCO MOSIOCY NPOMYCKAaHWUS KOMMAHUM.
CHauarna nepefaya aHHbIX LW1a Ha rapaHTUPOBaHHOM CKOPOCTK, 3aTeM Bblnv UCMONb30Ba-
Hbl AOMNYCTUMbIE BO3MOXHOCTW €€ YBENUYeHusl, a NOToM 6bl1 JOCTUMHYT IMMUT Tpaduka.
K MOMeHTy, Korga Mbl MOHSMN, MOYEMY MONb30BATENM XANYIOTCA Ha MeA/IeHHYI0 paboTy
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calTa, NoByLLIKa Ans nayka obolunack Ham 6onee yem B 10 000 fon1apoB onnaThl 3a Tpaduk.
JlosyllKa Ans nayka HanoMuHana mawmHy Pyba fonabepra, HaCTPOEHHYIO HaXKMMaTb CrycK
Kypka y pyxbsi. 1o ¢y, 3To 6bi1 NpofyMaHHbIN cnocob ycTponTb caMmum cebe DDoS-aTaky
(cM. paspgen 4.6).

[AyMato, 3TOT pa3paboTumnk B UTOre NMpoaas CBOW reHepaTop TEKCTOB Ha OCHOBE Lieny Map-
KOBa B KQUYeCTBe MalUMHbI HAaNUCaHWs GU3HEC-MaHOB.

Cii0BOM, pOOOTBHI, KOTOPBIE € YBajKEHHEM OTHOCSATCS K (hailury robots.txt, kak mpaBuJio,
CII0COOHBI TeHEePUPOBaTh BaM Tpaduk (U Z0X0/1), BPELOHOCHbIE sKe POOOTHI IIOJTHOCTHIO
€r0 UTHOPUPYIOT.

S1 Buzes Beero aBa paboTarOMINX IIOAX0/A.

ITepsbiii oax0/ TexHIUUeCKUH. Kak TOJbKO BbI 0OHAPYKUTE MPOrPaMMY-aHAJTIU3ATOP,
3abJIOKUPYITE ee B Balieil ceTu. ECJIi BbI OJIb3yeTeCh CEThIO IOCTAaBKU KOHTEHTA, HATIPH-
mep Akamai, B Hell 9Ta BOBMOKHOCTb SIBJISIETCSI BCTPOEHHOM. B TIPOTHBHOM CJydae MOKHO
BOCIIOJIb30BAThCS BHEITHUME (haepBosamu. TTopoii 3a11pockl OT BPEIOHOCHBIX POOOTOB
MPUXOJSAT € JieraJibHbIX IP-a/[pecoB ¢ peaJbHBIMU 3amucsiMU B 00paTHOI 30He DNS.
B rakoii cutyarnu Bam nomoket uaTepHeT-peructparop ARIN (http://www.arin.net).
Taxue poOOTHI JIETKO GJIOKUPYHOTCSL.

Ho ectb 1 T€, KTO MacKUpyeT ajpec OTIHPaBUTES UM OTIIPABJISIET 3alIPOCHI C EeCATKA
pasIMUHbIX ajpecoB. HekoTopbie 13 HUX JOXOAT 10 cMeHbl cTpoku User-Agent mipu
KaykoM caeayioniem 3arnpoce. Korna ¢ ogroro IP-azpeca B Teuenne nsatu MUHYT PH-
x0T 3arpochkl u3 Opaysepos Internet Explorer 8 Windows, Opera 8 Mac u Firefox B
Linux, TyT sBHO 4TO-TO He Tak. KoHeuHO, 9T0 MOKeT ObITh IPOKCU-CEPBEP Ha YPOBHE
nposaiijiepa uiK 3amyneHHas KeM-To Kyda BUPTYaJIbHbIX aMyJasaTopoB. Ho ecau atu
3aIPOCHI KACAIOTCS TIOUCKA TI0 TIEJI0N KaTeropuu MPOLyKTOB, CKOPEe BCEro, TIepe/l BAMU
[porpamMMa-aHajIn3aTop. B KoHIte KOHIIOB, MOXKET TOTPeGoBaThCS OIOKUPOBKA U3PSIIHOTO
KoJIuecTBa nojcereid. [Jist coxpaHeHust porsBOAUTEIbHOCTH (DAEPBOJIOB MMEET CMBICIT
[EPUOANYECKU YAAIATH CTapbie GIOKUPOBKU. DTO BAPUAHT MATTEPHA TIPEAOXPAHUTEIST
(Circuit Breaker).

Bropoii noxxon opuanyeckuii. Hammmmre /17151 cBoero caiita «ycaoBUs UCTIOTb30BAHUS»,
B KOTOPBIX OyJIeT TOBOPUTHCS, UTO MOJb30BATENH MOIYT IPOCMATPUBATh COAEPIKUMOE
TOJIBKO B JIMYHBIX ¥ HEKOMMePUEeCKHX HesistX. OOHapy/KUB IIPOrpaMMbl-aHAIU3aTOPbI,
obparutech K 1opucram. Ho 510t MeTos 9(hPeKTUBEH TOIBKO IPU CUILHOMN I0PUMYECKO
nojiepskke. Hu o/1HO U3 3TUX pelenuii He laeT ITepMaHeHTHOTO pe3ybrata. CMOTpuTe
Ha 9TO Kak Ha G0pbOY € BPEAUTENAMU — CTOUT OCTAHOBUTHCS, Y IIAPA3UTHI [TOSIBJISIOTCSI
CHOBA.

MNonb3oBaten N-310YMbILLUNEHHUKHU

[locmennss rpymia HeskeraTeAbHBIX TOJTh30BaTe e ABISETCS TO-HACTOSTIEMY Bpe-
TOHOCHOT. DTH rajiIkue JIou JHeaxdym youTs Bate netuiie. Huuarto ne Bo36yskmaeT
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nx 6OJIb]_H€, YEM pa3pynuienmne Bemeﬁ, CO3JaHHBIX YYKMUMU KPOBbIO, TIOTOM U CJI€3aMU.
JInuno mHe KaXeTCsd, 4YTO B IETCTBE KTO-TO pa3pyIlliaJ 3aMKH U3 IT€eCKa, KOTOPbIE OHU
CTpOMNJIN. " I‘JIY6OKO YKOpeHUuBIIEECA TOPbKOE YYBCTBO 3aCTaBJIACT UX MMOCTYIIATh
C IPYT'MMHU TaK Ke.

[To-HacTosiIeMy TaJaHTINBbIE B3JTOMIINKH, CIOCOOHbIE TPOAHATH3MPOBATD 3aIIUTY
BAIIIero caiita, pa3paboTarh HeCTAHAAPTHYIO aTaKy U He3aMETHO IPOCOYUTHCS B CHCTEMY,
craBa 60Ty, BCTpevatoTest Kpaiite penko. [1o pazinaHbiM TPUYMHAM BBl MOKETE CTaTh
MUIIEHBIO TAKOTO B3JIOMIINKA, HO MAHCHI HeBeJINKH. [IJIs1 9TOTO HY’KHO T1eIeHATPABIEHHO
BO30Y/IUTD €TO THEB.

A nmogassomee GOJBIINHCTBO IIOJIb30BATEIEN-3I0YMBIILIEHHIKOB — G3I0MULUKIL-
ounemanmol.

Banomwmk-auneTaHT (script kiddie): yenoBek, KOTOpbIN He CO34AET COBCTBEHHbIX MHCTPY-
MEHTOB AJ1s1 aTaky, @ 3arpykaeT 1 UCMONb3YET MHCTPYMEHTapPUIA, CO3AAHHbIN «HACTOSALLMMU»
XaKepamu.

OjiHaKo yHUUIDKUTETbHOE Ha3BaHUE He JOJIKHO BBOJUTD Bac B 3a0uyskieHue. JluaeTanTo!
OTIacHBI CBOEH MHOTOUYMCIEHHOCTIO. I1IaHchl, 4TO Baly cucTeMbl IPUBJIEKYT BHUMaHNe
HACTOSAIIETO XaKepa, KpaiiHe HU3KH, a BOT Pa3HOOOPa3HbIe IUJIETAHTBI, CKOPee BCeTo,
aTakyloT UX MpsIMO ceifuac.

IT1a kHura ne 06 nH(OpMaMOHHOI 6€30IIaCHOCTH 1 HE O TTPUEMax HalaAeHus 1 31U Thl
B cetn. PaccMoTpenye HaesKHbIX BADMAHTOB 3alllUThI M 000POHbI OT aTaK BBIXOAMT 3a
PaMKK TeMbl JaHHOTO nafanus. Hamre o6cyskaenue orpaHnYnBaeTCs rpaiblo Oesomnac-
HOCTH 11 CTaOMJILHOCTH, TAK KaK 9TO OTHOCUTCS K aPXUTEKTYPE CUCTEM M ITPOIPAMMHOTO
obecIieyeHus.

OCHOBHY0 yrpo3y cTaOMJIBHOCTH HECET CTABIIAs K HACTOSIIEMY MOMEHTY KJIACCUKOM
DDoS-araka (pacrpe/iesieHHas aTaka OTKa3a B 00CHYKUBaHUH ). ATaKyOIHil 3acTaB-
JiTeT MHOTOUUCJICHHBIE ITUPOKO pacipe/ieIeHHbIE TT0 CeTH KOMITBIOTEPHI TEHEPUPOBATh
Harpysky s Baiero caiital, Minoraa ata narpyska npuaumaet dpopmy npsmbix TCP-
CoeiMHEeHUI, 63 yuacTust TIPOTOKOJIOB YPOBHS MPUJIOKEHU. J[pyrue aTakyroume
TBITAIOTCA BBIBECTHU U3 CTPOA Balllll CETEBbLIE yCTpOfICTBa, PA3IMYHBIMHA CHOCO6aMI/I
BMenBasich B ipoTokos TCP/IP. Ot mogoOHbIX aTak 3allUIaeT XOPOIIO HACTPOECHHOE
COBPEMEHHOE CeTeBOE 000PYIOBAHNE.,

! Kax npaBuiio, aTa Harpy3Ka UCXOAUT U3 Homuema (CETU 3apakeHHbIX KOMITBIOTEPOR ). JleMoH Ha
3apaskeHHOM KoMIIbloTepe nojicbiBaetcs Ha IR C-kanair, yepes KOTOpbIil opranu3atop 6oTHeTa
MojiaeT KOMaH/Ibl. BeTpevasnch Xakepbl-AUIETAHTBI, YIIPABJISIONIe OOTHETAME M3 [[ECSTKOB
TBICSY Y3JI0B, U XOJISIT CIYXHU O CETSIX U3 MUJUTHOHOB 3aPasKEHHBIX KOMIBIOTEPOB. 110 Gosrbiireii
YaCTH ATU Y3JIbI TIPEACTABISIIOT cOO0i MepcOHANbHbIE KOMITLIOTEPBI ¢ yCTapeBInell Bepcueii
orepaiionHoii cucrembl Windows.
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3ANOMHUTE

Monb3oBaTtenu noTpebnsaoT NnamMaTb

Kaxxabl1 Nonb30BaTenbCkUiA ceaHe TpebyeT HekoToporo obbeMa namsiTu. MUHUMU3NPYIA-
Te 3TOT 06beM, UYTOObl YBENUYUTL NPOU3BOAUTENBHOCTb. MCnonb3yiiTe ceaHc TONbKO ANns
K3LUMPOBaHMsI, YTODbI B C/lydae HexBaTKU MaMsiT MOXHO Obifo yAanuTb OTTyAa KOHTEHT
ceaHca.

Monb3oBaTenu aenaroT CTpaHHbIE BELLU

PeanbHble Nonb3oBaTeNy AeNatoT BeLM, KOTOpble HEBO3MOXHO NpeackasaTb (a MHO-
raa v noHsTb). ECn B MPUIOXKEHUM €CTb YSI3BMMasi TOUKA, KEM-TO U3 MHOTOUMCIEHHbIX
nosnb3oBaTteseit oHa 6yaeT obHapyKeHa. TecToBble CLUEHApWUM NOAXOAAT Ans (YHKLUMO-
HaNbHOrO TECTUPOBAHMS, HO C/IULIKOM MpeackasyeMbl Npu NpoBepke cTabunbHOCTM. [Ans
60/1ee peasMcTUYHOro TECTUPOBAHWS Jlydlle B38Tb Pynny LUMMMAH3e U 3acTaBuUTb 6UTb
no KnaBuaType.

CyLLEeCTBYIOT 3/I0HaMepeHHble NoJIb30BaTeNn

Kak cnepyeTt n3yunTe NpoeKT Ballei CEeTU; 3TO NOMOXET B NPeAoTBpaLleHnn aTak. YoeauTtecs,
YTO BaLLM CUCTEMbI JIENKO AOMYCKatoT O6HOBMIEHWS M UCMPaBMEHUS, — BaM YacTo NpUAETCS
K HMM npuberaTb. Mcrnonb3yiite HoBelLMeE cpeabl pa3paboTku U 3aHUMalTeCh COBCTBEHHBIM
obpazoBaHveM. Mocne 2007 roaa yxxe Heb3s ONpaBAaTh NPONYLLEHHYHO YCMELWHYH aTaky
SQL-mMHbEKUMEN.

Monb3oBaTeneii 6bIBaeT CAMLKOM MHOIO

MHorga nonb3oBaTeny nosiBASAIOTCS OFPOMHbIMK Tonnamu. peactaBbTe pedakTopa Ho-
BOCTHOrO caiita Slashdot, koTopbIi, XvxvKas, NoKa3biBaET NasibLEM Ha Ball CANT U KPUUKT:
«Bcem Typa!» Tonnbl Nosb3oBaTeneil MOryT Bbl3BaTb 3aBUCaHWSI, B3aMMHble 6/IOKUPOBKU 1
HesiBHblE COCTOSIHUA FOHOK. MpoBoAMTE CrneumanbHble Harpy304Hble UCMbITaHUS Ans npo-
BEPKM BHELLIHWUX CCbINOK U nonynspHbix URL-agpecos.

Bosee HoBbIil BEKTOP aTak HANIPABJIEH Y3Ke TIPOTUB MTPHUJIOKEHIL, & He IIPOTUB CETEBOTO
o6opynoBanus. Takue ataku MEPENOTHSIOT BAIy UCXOASAILYIO TIOJOCY TPOIYCKAHUs,
MeIIaloT 0OCTY;KUBAHUIO ABTOPU30BAHHBIX MOJIH30BATENEH 1 TPUBOSIT K OTPOMHBIM
cuetaM 3a Tpacduk. Kax Mbl yrke BuIesn, yipaBieHue CeaHCAMHU SIBJISIETCST CAMOH YSI3BU -
MOIi Toukoii BeG-1puoskenuii Ha 6ase J2EE nium Rails. Cepsepbl npuioskenuii ocoben-
HO BocripurMYIBBl K DDoS-aTakam, moaToMy mepeHachIleHre MoJA0Ch TPOTTYCKaHW
MOJKET OKa3aThCsl He CaMO OTIACHON M3 BCTABHINX Tiepes] BamMu mpobseM. OrpaHudnTh
paspyIieHus, TPUINHIEMBIE JIOOBIM KOHKPETHBIM XOCTOM, TIO3BOJISIET CTIETIHATU3UPO-
BaHHBIIT naTTepH npegoxpanuTesa (Circuit Breaker). OqHoBpeMEHHO OH 3alUIIAET OT
CJTyYaTHBIX TIePeroJHeHtIT TpaduKa.

VY Cisco, Juniper, CheckPoint u apyrux npousBoguTeseil ceTeBoro 000pyaoBaHust
CYIIECTBYIOT MPOAYKTHI, pactosHatwiue u ociadsonime DDoS-ataku. Ho BaskHa
MpaBUIbHASI KOH(MUTYPAIINST 1 MOHIUTOPHHT Takoro obopyaoBanus. K npumepy, MHOTHE
AQIMIHUCTPATOPBI OTPAHNYNBAIOT KOJMYECTBO MOAKII0YeHNH ¢ omHOoTO [P-aapeca mst-
HA/IIATBIO B MUHYTY (OCHOBBIBASICh HA TIPUMEPE U3 COMTPOBOIUTETHHON TOKYMEHTAITUN
Cisco). Ecm B3siTh 9TOT TlapaMeTp 3a HopMmy, Jiro06oe AJAX-puiioKeHHue CTAaHOBUTCS
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ucrounrkoM DDoS-ataku. (Tak kak MHE CJIYYHIOCH BCTPEYATh HEKOPPEKTHO paboTa-
IOIIHE TPUIOKEHNST, CO3IAHHBIE BOCTOPsKeHHBIME AJAX-pa3paboTunKaMu, CAUTAIO, UTO
3TO YTBEPKICHUE HEAJIeKO OT MCTUHBL. )

4.5. bnokmpoBaHHbIe NPOrpaMMHbIE MOTOKK

WuteprpetupyemMbie sI3bIKH, Takne Kak Java u Ruby, mpaktuuecku Hukorna me

BBI3BIBAIOT TTO-HACTOSIIEMY aBapUAHBIX cUTyaruit. Pasymeercs, onbKu mpu-

JIOKEHUT BO3MOKHBI, HO CUTYAIsA ¢GOSl HHTEPIIPETATOPA WU BUPTYaTbHON
MAITUHBl BOSHIKAET OTHOCUTEIBHO PEKO. S 10 CHX TOpP MTOMHIO, KaK HeCTaHAAPTHBIIN
yKaszaresb Ha s13bike C MpeBpaTiI KOMIIBIOTEP B Ky4y 3al[MKIEHHOTO Ha cebe Kesesa.
(Kro-uubynnb ere moMHuT omubKu «Iypy MeIUTHPYET> B OMEPAIHOHHON CHCTEME
Amiga?) Ho unTeprpernpyemMbie S3bIK1 TOKE MOTYT MOTIACTH B 3aKOJIJIOBAHHBIN KPYT.
Wuteprperatop MOKeT paboTaTh, a MPUIOKEHNE TPU ITOM OKA3BIBAETCS TTOJHOCTHIO
3a6JIOKUPOBAHHBIM.

Kak 910 yacTo ObIBaeT, yCJI0KHEHKE € HEJIbIO PelleHNs OHOI IPOBG/IeMbI CO3/IaeT PUCK
BBEJIEHUSI COBEPLIEHHO HOBBIX PEKUMOB 0TKa30B. MHOIOIOTOUYHOCTH 0OecednBaer
cepBepaM IPUIOKEHUH JOCTATOUYHYIO /11 pabOThI ¢ KPYIHEHIIMMU cailTaMy MaciiTabu-
PYEMOCTb, HO IIPY 3TOM BO3HUKAET BEPOATHOCTD OIMINOOK, CBSI3aHHBIX C [apaJLIeJIM3MOM.
HaunboJiee pacipocTpaHeHHbIM PEKUMOM OTKa3a IPUIOKEHMI, HAIIMCAHHBIX HA 9TUX
A3bIKAX, ABJSETCH «yXO/ B cebst» — 1pu 6Jaronoaydto paboTaiomneM HHTEPIPETaTOpe
BCE MOTOKU 3aMHPAIOT B oxkuganuu logo!. MHOTOIOTOYHOCTS — JOCTATOYHO CJA0KHOE
SBJIEHNE, KOTOPOMY IOCBSIIEHEI 1eable KaurnZ. OTxon ot mogen «fork, run u die» maer
HAMHOTI'0 OOJIBILYIO IPOU3BOAUTENLHOCTD, HO OJHOBPEMEHHO € 9THM BO3HUKAIOT HOBbIE
YTPO3bI CTaOUIBHOCTH.

DBosbImHCTBO CCTEMHBIX OTKa30B, C KOTOPbIMUW MHE ITPUIIJIOCH UMETD 1€J10, HE COIIPO-
BOX/1a/IOCh ABHBIM OTKa30M B O6C]Iy>KI/IBaHI/H/I. Hpouecc 1IeJi, HO IIpKU 9TOM HUYEro He
IIPONCXOANJIO, TaK KaK BCE IIOTOKH, KOTOPbIE MOTJIN OBl 3aHATHCS O6p8.60TKOfI TpaHSaKHHﬁ,
6]101<1/Ip013a]11/1c1) B OJKNJaHN HEKOETrO HEBEPOATHOT'O coObITHA.

3ab6JI0KUPOBAHHBIE TOTOKU MOTYT MOSIBUTHCS MPH JI0O0I BBITPY3Ke PECYPCOB U3 ITyJIa
MOIKJTIOUEHUH, Tpr paboTe ¢ KAIIEeM WM PeecTPOM 00BEKTOB, TIPH 0OPAIleHIH K BHEIII-
HUM crucTeMaM. Ec/ii Ko CTPYKTYPUPOBaH KOPPEKTHO, GJIOKMPOBKA MOTOKOB BpeMe-
HaMJ BO3HUKAET IIPU HOMbBITKE ABYX (1 OoJjiee) TIOTOKOB OJIHOBPEMEHHO 00PaTUTHCS K
OJTHOMY ¥ TOMY K€ Ba)KHOMY pasfiesly. DTO HopMabHO. [Ipu ycaoBum, 4TO KO/ HAITUCaH
YEJIOBEKOM, XOPOIIO PasOUPAIONIMMCS B MHOTOIIOTOYHOM [TPOTPAMMHUPOBAHUH, MOKHO
rapaHTHPOBATh, YTO HTU MMOTOKK B KOHEYHOM CUETE BBIAIYT M3 COCTOSTHUSI GJIOKUPOBKU

1 Fepou nbechbl Camioaniss bekkera CJIOBHO 3aBSI3JIH BO BpeMeEHHU, OKH/lasd HEKOETO FOHO, BCTpeyda
C KOTOPBIM, 110 X MHEHHWIO, BHCCET CMbICJI B X 6eCCMBICIEHHOE CylreCTBoBaHuUeE.

2 EAMHCTBEHHON KHUTOM, KOTOpas Ha caMoM JieJie TpeGyeTcs Java-1iporpaMMUCTaMm, SABJISETCS
xuura /lara JIu Concurrent Programming in Java.
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U IIPOJIOJIKAT CBOIO paboty. Eciin y Bac BOSHUKAET UMEHHO TaKas CUTYaIHsl, TO BbI OT-
HOCHUTECH K 3TOMY XOPOIIO HH(POPMUPOBAHHOMY MEHBIITUHCTBY.

[Tpo6reMa COCTOUT M3 YETHIPEX YacTelt:

a CI/ITyaHI/II/I ¢60s1 ¥ UCKJTIOUEH ST TIOPOXK/IAIOT CJANIIKOM MHOTO BaPMAHTOB BbITTOJTHEHU A
UL UCUEPIIBIBAIOIMIETO TECTUPOBAHUA.

a HeomnaaHHme BSaHMOHeﬁCTBHH MOTYT IIPUBECTU K HpO6JIeMaM C paHee 6esormac-
HBIM KO/ZIOM.

U DoJblitoe 3HaueHNE NMEET COrIACOBAHUE 110 BpPEMECHMU. BepOHTHOCTb 3aBUCaHUA
TIPUJIOJKEHNA BO3PACTACT C YBEJIMYECHUEM YU CJIA TaPaJIJICIbHBIX 3alTPOCOB.

O PaszpaboTynku HUKOT/IA He TPOBEPSIIOT, KaK UX MPUJIOKEHIE BeJleT cebst IPU OJIHO-
BpemenHoM nosydenuu 10 000 3ampocos.

Bcee ato o3mavaer, uTo B mporiecce pa3paboTKH KpaiiHe CJI0KHO 0GHAPY/KUTD, B KAKUX
CUTYyalUSX IpuJokenue BucHeT. Ha «recTupoBanue BHe CUCTEMBI» 110JIATaThCs HEJIb3SL.
Jlyu1ie Bcero ¢ caMoro Hayajia KpaiiHe akKypaTHO IIOZ0ITH K Harucanuio xoja. [losnb-
3yiirech HeGOMBITMM HaGOPOM MPUMHUTHBOB U3 U3BECTHBIX MATTEPHOB. VIMeeT CMBICT
3arpy3uTh KaueCTBEHHYO POBEpeHHY0 Oubmorexy’.

Kcratn, 270 ete o/iHa TpUYNHA, 110 KOTOPOH S BBICTYHAIO TIPOTUB CAMOCTOSTEIIHHOTO
HAMUCAHUS KJIACCOB IMyJia nojkaoueHnii. Hamucarsh HajleKHBIN, GE30MACHBIN U BBICO-
KOIIPOM3BOIUTENIBHBIN ITyJI TIOJKIIOYEHNH HAMHOTO CJI0’KHee, yeM Kaskercs. Eciu Bb
KOI‘I[a-HI/I6y[[b TMBITAJUCDH MMHUCATh MOAYJbHBIEC TECThI, JOKAa3bIBAaIOIINE 6630HaCHOCTb
napaJijie;Tn3Ma, Bbl 3HaeTe, KaK CJOXKHO TOJYYNTh Ha/lesKHbIe Pe3yJIbTaThl B ciIydyae
nyJa. [TornbiTKa BBIATH HAa HYKHbIE TIOKa3aTeJIN [IPEBPAIIAET 3a1lyCK COOCTBEHHOTO ITyJIa
MOJKIIUEHUN U3 3a0aBHOTO YIIPAKHEHUS B DYTHHHYIO U MOHOTOHHYO 00SI3aHHOCTb.

C nopo3peHneM OTHOCUTECH K CUHXPOHW3MPOBAHHLIM METOAAM B obbekTax AoMeHa.

Ecoi BaM IpUXOINTCS CHHXPOHU3UPOBATH METO/IBI HA IOMEHHBIX 00BEKTaX, KOHCTPYK-
MO CUCTEMBI, BEPOSITHO, CTOUT TiepecMoTpeTh. Haliure crocob cienaTh Tak, 4ToObI
KasK/IBIH TOTOK MOJTyYasl COOCTBEHHYIO KOTIHIO TAKOTO 00BEKTA. DTO BAKHO 110 JIBYM MPHU-
yrHaM. Bo-1iepBbIX, eCJIi BbI CHHXPOHU3UPYETE METOIbI, 4TOOBI TAPAHTHPOBATH 1[EJI0CT-
HOCTH JIAHHBIX, TPUJIOKEHIE CMOJKET paboTaTh TOJIBKO Ha OJHOM cepiepe. OnHo3HaY-
HOCTD B IIaM4TH IlepecTaeT UMeTb 3HaYeHue [IPU HAJTMYUU BTOPOTO cepBepa, BHOCAIIETO
U3MEHEHUs B laHublie. Bo-BTOPBIX, Balle mpuiokenue Gy/IeT Jydiiie MaciiTabupoBaThest,
€ecJIM MOTOKH, 06pabaThIBAIOIINE 3ATIPOCH, TIEPECTAHYT GIOKUPOBATH APYT APYyTa.

! Ecoin BB numeTe Ha A3bIKe Java 5, HO He MOJIb3yeTech TPUMUTHBAMY M3 TakeTa java.util.
concurrent, BaM J0JBKHO ObITh CThIAHO. OCTabHbIe MOTYT 3arpy3uTh OubauoTeky util.
concurrent ¢ aapeca http://gee.cs.oswego.edu/dl/classes/EDU/oswego/cs/dl/util/concurrent/intro.
html. 9to BapuanT 6ubaroTekn 110 ee npuHsTHst JCP.
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CUCTEMA HE CJIOMAJIACb! OHA NMPOCTO B AENPECCHUMA!

MHe, HaBEPHOE, YXKe CTO pa3 MPUXOANIOCh OBBACHATL PasHMLY Mexay KpaxoM W 3aBiuca-
HMEM CUCTeMbl. B KOHLIE KOHLOB S NpeKpaTui 3TO AenaTb, 0CO3HaB, YTO PasHULly MOXET
3aMETUTb Pa3Be YTO MHXXEHEP. DTO BCE PaBHO YTO (DU3UKY MbITAaTbCS O6bACHUTL, B KaKyto
U3 [BYX LUenel BO BpeMs SKCNepUMeEHTa Mo KBAaHTOBOWM MexaHuKe npoxoauT ¢oToH. VimeeT
3HAYEHME TOMbKO OAMH HabJIIoAAEMbIN NapaMeTp: MOXET CUCTEMA NPOBOAUTL TPaH3aKLMM
UM HeT. A B ycTax 6U3HeCMeHa 3TOT BOMPOC NPO3BYYMT TaK: «[PUHOCUT N cUCTEMA AOXOA?»

C TOYKM 3peHNsi NOMb30BATENS, COBEPLUEHHO HEBAXHO, KaK BbIrSANT BHYTPY HepaboTatoLast
cucteMa. TOoT (haKT, YTO CEPBEPHBIN NMPOLIECC 3ayLLEH, HE MOMOXET M0/1b30BaATESI0 3aKOHUMUTb
CBOIO PaboTy, cAenaThb MoKymKy, 3aKasaTb BUET Ha HYXHbIV peiic 1 T. M.

BoT nouyeMy 51 BbICTyMato 3a 406aBeHNE BHELWHErO MOHUTOPUHIA K BHYTPEHHEMY (M3y4ye-
HUIO COAEPXKUMOTO XKYPHANIOB, MOHUTOPUHIY MPOLECCOB U MOPTOB). CypporaTHbIN KIMEHT B
KaKOM-TO MecTe (He B TOM e CaMOM LieHTpe 06paboTKuM 1 XpPaHEHWs JaHHbIX) Ha perynsipHoi
OCHOBE MOXET 3amnyCcKaTb MCKYCCTBEHHbIE TPAH3aKUMKW. DTOT KIMEHT 6yAeT BUAETb CUCTEMY
rnasamm 06bI4HOrO Mosb30BaTeNsl. HEBO3MOXHOCTb NPOBEAEHMS! MCKYCCTBEHHOM TPaH3aKLUMK
O3HayaeT Hanuuue NpobeMbl BHE 3aBUCHMOCTU OT paboTbl CEPBEPHBIX MPOLIECCOB.

MNMonck 6noknpoBKn
Mozkere HaiiTy 6JIOKMPYIOIINIA BBI30B B cieyioiieM ¢parMenTe Koa?

String key = (String)request.getParameter (PARAM_ITEM_SKU);
Availability avl = globalObjectCache.get(key);

Mo:kHO 3a110/103pUTh, YTO CHHXPOHU3AIINS IIPOUCXOANT B KJ1acce globalObjectCache.
Bol OyzieTe paBbl, HO Be/lb B BBI3BIBAOIIEM KOJI€ HUUTO He YKa3bIBaeT HA TO, YTO OJIH
U3 BBI30BOB OJIOKUPYeTCst, a ApyTroil Het. T1o cyTu, nHTepdeiic, peaarnsyeMplil KIaccoMm
globalObjectCache, Huuero He cooOUAET O CUHXPOHU3ALIMH.

B asbike Java nmogikace MokKeT 0ObABUTH METO/L CHHXPOHU3MPOBAHHDIM, HO B OIIPE/IesIe-
HUM €70 CyTIePKJIacca Win nHTepdeiica OH CHHXPOHU3UPOBAHHBIM He Oyet. [lypuctbt ot
00BEKTHO-OPUEHTUPOBAHHOTO MTPOrPAMMUPOBAHKS CKAKYT, YTO HTO HAPYITAET IIPUHITUTL
nozicranoBku Bap6apot JIuckos. U Gy/1yT COBEPIIEHHO MTPABBL

CUHXPOHU3ALMA N NPUHLUMN NOACTAHOBKU BAPBAPDI JINCKOB

B Teopum 06bEKTHO-OPMEHTMPOBAHHOrO NPOrPaMMMPOBaHUS CYLLECTBYET MPUHLMIM 3aMelLLie-
Hust bapbapbl JIMCKOB, rnacsawmi, 4to eciv 06bekTbl TUNa T 061aaatoT HEKMM CBOWCTBOM,
TO OHO AO/MKHO HabnoaaTbes M y obbekToB Bcex noaTvnos T. [pyrumMu croBamu, MeToA
6e3 nobouHbIx 3¢ dekToB B 6a30BOM Knacce He AOMKEH UMETb NO6OUHbIX 3DHEKTOB 1 B
MPOW3BOAHBIX Knaccax. MeToa, NpMBOASLLMIA K UCKNtoveHuto E B 6a30Bbix Kraccax, A0MKeH
reHepMpoBaTb TOMIbKO UCKOUeHNUs Tuna E (unm noatunos E) B Npon3BoAHbIX Knaccax.

B si3blke Java 3anpeLlleHbl 06bsiBNEHNS, HapyLUaloLWmMe 3TOT NpUHUMM. HEMOHATHO, SBNseT-
€Sl IV BO3MOXHOCTb A06aBMEHMSI CMHXPOHM3ALMKN B MOAKNACC HaMepPeHHbIM OciabneHneM
npuHUMna JINCKOB WK >Ke 3TO NPOCTO HEAOCMOTP.
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B aBHOM Buie 3aMeHUTH IK3EMILIAP CyTIEpKIIacCa CMHXPOHU3WPOBAHHDBIM ITOAKJ/IACCOM
HeBo3MOKkHO. Kak 61 HI Ka3aJ1oChb, 4TO S IIPUINPAIOCDH, 9TO MOJKET OKa3aTbCA JKU3HEHHO
BaKHbIM.

BasoBas peasnmzanus narepdeiica GlobalObjectCache npencrasisier coboii OTHOCH-
TEJIBHO MPOCTOIT peecTp 0ObeKTa:

public synchronized Object get(String id) {
Object obj = items.get(id);
if(obj == null) {
obj = create(id);
items.put(id, obj);
}

return obj;

KmoueBoe c1oBo synchronized B MeToze cpa3y OJIKHO Bac HACTOPOXKUTL. Benb
MOKA 9TOT METO/] UCIIOTHAETCS OJJHUM TIOTOKOM, BCE OCTAJIbHBIE BBI3BIBAIOIITUE €0 T10-
TOKHU Oy/yT 3a6J0KUPOBAHbL B laHHOM cilydae CMHXPOHU3AIUSA METO/Ia olpaB/antal.
On ucnosHseTcst HHICTPO, ¥ asKe TPH HATMIUU KOHKYPUPYIOTIHUX TIOTOKOB OHY GYIyT
06CTYKIBATHCS € TPUEMIIEMOI CKOPOCTHIO.

Ho nosxen npenoctepedn, uto Kiace GlobalObjectCache nerko MOXKeT CTaTh OTPaHU-
YUTEJIEM BBIYMCIUTEIBbHON MOIITHOCTH, €CIHM Kaxk/asd TPAaH3aKI[Ms HauHeT aKTHBHO ero
HCIOMB30BaTh. B paszesie 9.1 BbI HalizieTe TpuMep TOTO, KaKM 06pa3oM OIOKHPOBAHHbBIE
3aIPOCHI BANAIOT Ha IIPOU3BOIUTEIBHOCTD.

YacTtb cucTeMbl J[OJIKHA ObL1a IPOBEPATDH HaJIMYME€ TOBAPOB Ha CRJIA/IE, /lej1asd PECYPCO-
E€MKHE 3alIPpOChI K YZIaJIeHHOfI cucrteMe. McrnomHenne STUX BHEITHUX 3allpOCOB 3aHNUMaJIO
HECKOJIbKO CEKYH/I. PeSy.fIbTaTbI OBLIN AKTyaJIbHbI B TECHEHNEC KaK MUHUMYM 15 MUHYT —
TakK pa60TaeT CHUCTEMa MHBEHTapU3aIlnm.

Tak Kak MpakTHYecKu 25 % 3a1IPOCOB KACAIUCH CAMbBIX XO/[OBBIX TOBAPOB HEJIEJIH, & KOJIH-
Y4ECTBO OJIHOBPEMEHHBIX 3aIIPOCOB K HEOOIBINOH, paboTalolieil Ha TIpejiesie CHCTEME 0~
poii moxoanso 10 4000 (B XyzaiieM cirydae), paspaboTunK PEIInI KIINPOBaTh HTOTOBBII
o0bekT Availability.

C Touku 3penust pazpaboTymKa, PaBUIBHON cXeMOii ObLI TIPocMOTp Katna. B ciayyae
TOTIA/IAHMST BO3BPAIIAJICS KATTMPOBAHHBIN 00HeKT. B cirydae mpoMaxa 3ampoc BLITOJ-
HSLJICST, €TO PE3YJIbTaT KAIUPOBAJICS, a 3aTeM BO3Bpamiaics KianeHTy. Creyst MpUHIUIIAM
MPABUIBHOTO 00BEKTHO-OPUEHTUPOBAHHOTO TPOTPAMMHUPOBAHUSI, Pa3pabOTIUK CO3/AI

! HekoTopble Java-1nporpaMMICTbI MOIJIH CJIBIIIATH BbIpakeHue «OJI0KUPOBKa ¢ ABOWHOM 11po-
BEPKOif». DTOT MaTTEPH MO3BOJISTET M36E/KaTh CHHXPOHU3AINH Beero MeTofia. K coskamenuio, o
He paboraet. [To agpecy http://www.cs.umd.edu/~pugh/java/memoryModel/DoubleCheckedLocking.
html BbI HalizieTe TOAPOOHBII OTYET, TOYEMY OH He PabOTaeT U IoUeMY TIPOBAJIUIIUCE BCE OTIBITKH
€ro ucHpaBJieHUA.
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paciupenue kinacca GlobalObjectCache, nepeonpezensist meron get () A5 coBepiie-
HUsI yIAJICHHBIX BBI30BOB. [IpoekTHOE perenne kak u3 yyeGHrKa. B kauecTBe HOBOTO
ki1acca RemoteAvailabilityCache BbicTynas KaMMPYONIUI TPOKCH, KaK OTMMCAHO HA
c. 111-112 kuuru Pattern Languages of Program Design 2. Ha K31ITUpOBaHHBIX 3aITHCIX
MMeJIach Jla’ke BpeMEHHas MeTKa, JleJIaBIast HeleCTBUTETbHBIMU 3aIIMCH CO CJUIITKOM
crapoil garoii. IIpoekT ObLI d1eraHTHBIM, HO 9TOTO ObLIO HEZAOCTATOYHO.

ITpo6Jiema cocTosiia B TOM, YTO TOBEIEHNE 9TOTO MPOEKTa He ObLIO (DYHKIHOHAIb-
HeiM. Het, 06bekT RemoteAvailabilityCache ObLI IpeKpacHO CKOHCTPYUPOBAH.
Ho non narpyskoii BO3HUKaJ OTBPATUTENIbHbBIN 0TKa3. CucteMa MHBEHTAPU3AIUT
nMeJia HeJIOCTaTOUHbIN pa3Mep (cM. paszies 4.8), M0aTOMy KaK TOJbKO HarpysKajaach
BXO/IHAsl YaCTh CUCTEMBI, €€ BHYTPEHHSISI YacTh IEePEeIoHsIach 3arnpocamu. B koneu-
HOM cueTe OHa IpeKpaiiaga cBolo padoTy. B aT0T MOMEHT J1f060Ii TIOTOK, BbI3bIBAIO-
muii MeTox RemoteAvailabilityCache.get(), 610KHpOBaJICs, TIOTOMY YTO BCETO
OJIH TIOTOK OKa3bIBAJICS BHYTPH BbI30Ba create (), oxXujast oTBeTa, KOTOPBIH HUKOT/A
He Tpuzer. B utore Bce cuzenu, Kak JcTparod U BiaguMup, B 6eCKOHEYHOM OKMIA-
uuu [opo.

ITOT TIPUMEDP JIEMOHCTPUPYET Pa3PyIIUTETbHOE B3aUMOJIECTBIE aHTUTIATTEPHOB,
yCKOpsifotiiee pocT TperiuH. [Ipearmochiky 1jst ¢60st BOSHUKAIOT 3a cueT GJIOKUPYIO-
MIUXCST TOTOKOB U HeCOATTAHCHPOBAHHBIX MOIITHOCTEN. OTCYTCTBIE TAUMAYTOB B TOUKAX
MHTerpalyu 1o3BoJisieT cO0I0 BBIITH 3a IIPeleJibl OJHOIO CJI0S U CTaTh KaCKaJHbBIM.
B koHeuHOM cueTe KOMOMHAIMA 5TUX (PAKTOPOB IPUBEJA K MIPEKPAlIeHNI0 PaboThI
calita. 3aka3uuk calita paccMesiyics Obl, eci Obl ero cupocuian: «JlosKeH I cait
najgaTh IPU OTCYTCTBUU BO3MOKHOCTH TIPOBEPUTH HAJMUKe BRHIOGPAHHOTO TOBapa Ha
CKJIaze?» APXUTEKTOPHI M pazpabOTUMKK B OTBET Ha BOMPOC: « YTIAJIET JIN CANT, ECITH HE
CMOJKET IIPOBEPUTD JJOCTYITHOCTH TOBApPa?» — HAYAJU OBl YBEPSITh, YTO TAKOTO TIPOCTO
He MoKeT ObITh. Jlaxe paspaboTunk Kiaacca RemoteAvailabilityCache ne oxupgann,
YTO CAlT TTOBUCHET, KaK TOJIBKO CUCTEMA MHBEHTAPU3AIINY TIPEKPATUT oTBeuaTh. HuKkTO
He 3aKJIa/IbIBaJI B IIPOEKT 9Ty BO3MOKHOCTh OTKa3a, HO HUKTO He M03a00THJICS U O TOM,
4TOOBI €€ UCKTIOUUMD.

HWKTO He 3aknajbiBasn B MPOEKT 3Ty BO3MOXXHOCTb OTKa3a, HO HUKTO He no3aboTunca n o TOM,
4YTODbI €e NCKIOUNTD.

BubnunoTtekn CTOpOHHUX NPOU3BOAUTENEN

BubanoTexu cTOpOHHUX TIPOU3BOUTENEH MIEYaTbHO U3BECTHDI KAK MCTOYHUKU GJIOKH-
POBKH TTOTOKOB. [0 MpoHun cyib0BI KIMEHTCKIE GUOIMOTEKH IS TPOrPaMMHOTO 06¢-
CTIeYeH s KOPIMOPATHBHOTO KJIACCA YaCTO UMEIOT BHYTPU COOCTBEHHBIH Ty PECYPCOB.
W 3auacTyro Mpyu BOHUKHOBEHUH TIPOGJIEM MOTOKHU, BBITOJHSIOIIIE 3alIPOCHI, TPOCTO
HaBcerna 6IOKUPYIOTCs. PagyMeeTcs, HUKTO He AaCT BaM BO3MOKHOCTD HACTPOUTH TaM
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PEXKHNMbI OTKAa30B, YKa3aB, K IIPUMEPY, YTO [A€/aTh, €CJN BCE IMOJAKIIOYECHUA OKaKYyTCA
CBA3aHHbIMU B OKMJaHWUHW OTBETAQ, KOTOprfI HUKOTI'Zla HE TIPU/IET.

ITepBbIM A€JI0M BaM HY’KHO OIPENe/]UTh, KaKk UMEHHO BezieT cebs Takas 6ubinoreka.
$1 peKOMeHIYIO IIcaTh HeOOIbIIIE TECTOBbIE CLIEHAPUH, KOTOPbIE HAMEPEHHO IBITAIOTCS
npepsaTh padory 6ubarmoTeku. CBSKUTE TaKOI ClieHapUil CO CPeICTBOM TECTHPOBAHMSI
(0 HUX MOKHO ITPOYUTATH B pasjiesie 5.7), KOTopoe coOGepeT BOEAMHO BCE TTOIKIIOUEHS,
1 TIOCMOTPUTE, KaK TOBeET ceOst GUOIMOTEKa TPU YBEJTNUEHUH YKCITa BBI3BIBAOIINX 110~
TokoB. [TorpobyiiTe opraHn3oBaTh ABa/ATH APALIEIbHBIX OANHAKOBbIX 3AIIPOCOB UJIH
BBI30BOB U 1I0Ha0I0AaliTe 3a peakiueii. Ecin 6ubinorexa CrOpOHHKIX IIPOU3BOANTEIEH
paboTaer ¢ COOCTBEHHBIM IIYJIOM MOAKIIOUEHHIT, KaK TOJIBKO YHCJIO 3aIIPOCOB IIPEBHI-
CHT pasMep 9TOTO I1yJia, Bbl YBUAUTE IIajleHKe IIPOIyCKHOIi criocobrocTu. (IIpounrars,
KaK BBITJISIZIAT TOT TIpoliece, MoKHO B pasaese 9.1.) Ckopee Bcero, BbI CIIPOBOILIUPYETE
B3aUMHYI0 GJOKUPOBKY BHYTPU GUOIMOTEKU. DTO TPYCTHBIIH (DAaKT, ¢ KOTOPBIM HUUETO
HeJb3s Hozeath. Jlajke eciu B iporiecce TeCTUPOoBaHust 6JI0KUPOBKA He BO3HUKHET, 9Ta
YSI3BUMOCTD BCE PABHO CYLIECTBYET.

Ecam 6nbamoTeka JIerko BBIXOANT U3 CTPOST, HyKHO 3alllUTUTDh OTOKH, OTBEYAIOIIHIE 32
06paboTKY 3alIPOCOB. YCTAHOBUTE BPEMST OKUTAHUS, €T OUOIHOTEKA TIO3BOJISIET HTO
cliesath. B IpOTUBHOM cirydae, BO3MOKHO, TIPUJIETCSI TPUOETHYTD K CJIOKHOU CTPYKTYPE,
HaIpUMep BHEITHEMY 110 OTHOIIEHHIO K GUOInoTeKe /Iy pabo4rX II0TOKOB, KOTOPOMY
MOTOKM, 06pabaTHIBAIOIINE 3aIIPOCHI, OYYT MOPYYATh BBIMTOJTHEHUE OMTACHBIX OMEPATIHI.
Ecst BbI30B BOBpeMsT IPOzIeT depes3 6ubImoTeKy, pabouuii MOTOK BCTPETUTCS C UC-
XOJHBIM MOTOKOM 3alIpoca B pesyssrupylonem obbekTe. Ecinm ke 3a ykazaHHOe BpeMst
BBI3OB HE 3aBEPIIUTCH, TTOTOK, 00pabaThIBAIONINI 3aIIPOC, OTKAKETCS OT HTOTO BBI30BA,
Jlake ecJi OH ObLI 3aBepiiieH pabourM moToKoM. OIHAKO BCTYIIUB HA 3Ty TEPPUTOPUIO,
Gy/ibTe OCTOPOKHBL. UTOObI CIIPABUTHCS € 33/aueld, ToTpebyeTcs: Xopoliee 3HaHue Ma-
PaJIIIETTLHOTO MPOrPAMMHUPOBAHYS, OPTAHMBAIMH TTyJIa TOTOKOB U 0COOEHHOCTEN MOJIEH
TIOTOKOB B KOHKPETHOM SI3BIKE, U BCE PABHO ATO GyzieT 06xoiHo# BapranT. [Tepes e kak
BCTYHIUTDH HA 9TOT IIYTh, UMEET CMbICJI TIOIIbITATHCA IOJIYUUTD Y IIPOU3BOANTEIIA ﬂy‘-IH_H/Iﬁ
BapUaHT KIUEHTCKON OMOIMOTEK.

BiioknpoBaHHbIe TOTOKH YacTO OGHAPYKUBAIOTCS PSIIOM ¢ TOYKaMy wHTerparmn. OHn
MOTYT OBICTPO TIPUBECTH K IEITHBIM peakiusim. 3a6JI0KUPOBaHHbIE TIOTOKH 1 MEJIEHHOE
pearrpoBaHue MOTYT CO3/IaTh MOJIOKUTEIBHYI0 0GPAaTHYIO CBSI3b, TPEBPATUB HEGOJIBIITYIO
po6IEMY B HACTOSITIYIO KaTtacTpody.

3ANOMHUTE

3a6510kMpoBaHHbIe MOTOKU ABNAIOTCA HENOCPEACTBEHHOW NPUUYMHOMN
60NbLUMHCTBA OTKA30B

OTkasbl I'IpMJ'IO)KEHMﬁ NpakTU4eckn BCcerga TeM 1an UHbIM 06p630M CBA3aHbl C 3a6}10KMpO-
BaHHbIMK NoTokamu. Cloaa OTHOCUTCS U HEU3MEHHO MOMYSPHOE «MOCTENEHHOE CHMXKEHNE
npon3BoANUTENIbHOCTU» U «3aBUCLLNIA cepBep». BrioknpoBKka MNOTOKOB BeAET K LenHbIM
peakunsaMm U KaCkagHbIM OTKa3aM.
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BHMMaTENbHO U3yyaiiTe Nysbl pecypcos

Mono6Ho KackaaHbIM O0TKas3aM, MosiBfieHME 3a6/10KMPOBaHHbIX MOTOKOB 06bIYHO CBSI3aHO
C NynaMu pecypcoB, 0COBEHHO C NyslaMy COeaMHEHMI ¢ 6a3aMm AaHHbIX. B3avMHas 6noku-
poBKa B 6a3e [laHHbIX MOXET HaBCEeraa pasopBaTh COEAVHEHNE Y NMPUBECTU K HEKOPPEKTHOM
06paboTke UCKITHOUEHNIA.

Ucnonb3yiite npoBepeHHbie NPUMUTUBbDI

V3yunTe 1 npuMeHsinTe 6e3onacHble MPUMUTMBLI. MOXET NMOKas3aTbCs, YTO peann3oBaTth Cob-
CTBEHHYI0 OYepeab NpoM3BoANTENb/NOTPebUTEND LOCTATOUHO /IEMKO, HO 3TO He Tak. Jliobast
6ubnunoTeka nporpamMm, paboTaroLyx C napannenbHbLIMM NpoLeccamm, MPOTECTMPOBaHa Kyaa
Nyylle, YeM Balla cBexas pa3paboTka.

3awuwanTechb C NOMOLLbIO TaliMayTOB

rapaHTVIDOBaTb, YTO Ball KOA HE COAEPXUT B3aUMHbIX 6ﬂOKVIpOBOK, HEBO3MOXXHO, HO MOXXHO
no3aboTUTbCs O TOM, YTOBbI HM OAHA GMOKMPOBKA He NpoAo/Kanack Be4yHo. M3berante
6eckoHeyHoro Java-mMeTtoda wait (), nonb3ynrecs Bepcueit MeToga, NO3BONSIOWLEN 3a4aThb
BPpeMs oxuaaHus. Bceraa nobasnsiite BpeMs oXxuaaHusl, Aaxe ecnv Npy 3ToM BaM NpUAEeTCs
nepexsaTtbiBaTb UckoveHe InterruptedException.

OcTteperaiiTecb UCMOJIb30BaTb KOA, KOTOPbIA
Bbl HE MOXXETe YBUAETb
B KOAe CTOPOHHWX MPOV3BOAWTENEN MOTYT CKPbIBATbCS CaMble pasHble Npobnembl. byaste

OYeHb OCTOPOXKHbI. JIMYHO TECTMPYITE Takoi koA. Mo BO3MOXHOCTY CTapaiTeCh Mosly4nTb
3TOT KOZ W UCCeaynTe BO3MOXHbIE CHOPMPU3bl M PEXUMbI OTKa30B!.

4.6. CaMOCTOSITENBHO CMPOBOLIMPOBAHHbIN
0TKa3 B 06CNy>KMBaHUK

V nmozeii caMoTIoKepTBOBaHME MHOTAA CUNTAETCS J0OPOAETENBIO, HO K CH-

cTeMaM 3TO He OTHOCHUTCS. TePMUH CAMOCMOAMENbHO CRPOBOUUDPOBAHHLI

omxas 6 oocayacusanuu (self-denial attack) onucpiBaer curyanuio, B KoTopoii
cucTeMa — WJIM pacilvpeHHas cucTeMa, BKodaiomas B ce0s JIogeil, — MHTPUTyeT
npoTus cebs1 caMoii.

Kiaccrueckum npuMepoM TaKOH aTaky ABJISIETCS IIMCbMO OT MapPKETOJIOr0B «M30paH-
HOM TPYyTITie MOJIb30BaTeIeN», cofepsKaliee HEKYI0 KOH(MHUAEHITHATbHYIO HH(bOpMa-
LUI0 WK TIpeiokenne. Takue Bely pacipocTpalsaioTcs ObICTpee, ueM BUPYC AHHa
Kypuukosa (nau uepsb Moppuca, KOTOPbIii IIOMHST cTapble IporpaMMucTsi). Jiio6oe
crieruasibHOe MpeITIoKeHne, TpeHazHadernnoe s rpymmsl 13 10 000 morp3oBarediei,
rapaHTHPOBAHHO IIPUBJIeYeT MUIIUOHBL. COOOLIECTBO CETEBBIX TI0OUTEIEH BHITOIHBIX

! IMeHHO 110 9TOi1 IPUYMHE BBI MOKETE IPEAIIOUECTh OUOIMOTEKH C OTKPBITBIM HCXOLHBIM KOLOM
3aKPBITBIM UCXOIHUKAM, KaK 3TO JIEJIal0 5.
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C/IETIOK MOYKET 0OHAPY/KUTh U PACTIPOCTPAHUTh MHOTOPA30BBIN KYMOHHBIH KOJ[ 32
MUJIJIMCEKYH/IBL.

BesikostenHbIii ciy4daii mogoOHOro 0TKasa B 00CIYKUBAHUH TIPOM3OIIE, KOT/Ia HTPOBast
npucraBka Xbox 360 crasa goCTyITHO /st TPeIBAPUTETLHOTO 3aKa3a. BbLIO SICHO, 4TO B
CIIIA cripoc MHOTOKPATHO ITPEBBICUT TIPEIJIOKEHIIE, TOITOMY KOT/Ia OCHOBHbIE IIPOIABITBI
AJIEKTPOHUKH PA30CIIAIH TI0 9JIEKTPOHHO MOUTE MMIChMA C PEKIAMON ITPeABAPUTETbHBIX
3aKa30B, OHH YCJIYRJINBO YKA3aJIHM TaM TOYHYIO IaTy W BpeMsT Havdasa akIni. JTa peKkaaMa
OJIHOBPEMEHHO JI0CTUIJIA cepBuca cpaBHerus 1en FatWallet, noprana obbasaenuii o
MPOJIaKe DJIEKTPOHUKHU U, BO3MOKHO, IPYTHUX CAUTOB, TIOOUMBIX OXOTHUKAMU 32 CKH/I-
kamu. Takke pekJyiama IIPeAyCMOTPUTENbHO COJIep:Kajia BHEITHIO CChLIKY, KOTOPas
cJryyaitao mia B 06xoz cepsuca Akamai, rapaHTHpys, 4TO Kask/0e N300pakeHne, Kask/Iblii
JavaScript-aiin u kaskaas aJeKTpoHHast Tabuia GyIyT 3arPysKaThCst HEMOCPEACTBEHHO
C CEPBEPOB-MCTOUHUKOB.

3a MUHYTY /10 Ha3HAYE€HHOTO BPEMEHU CAMT BCIIBIXHYJI, KAK CBEUKA, a 3aTeM OTKJIIOUMJICS.
Jlist T0TO IOTPEGOBATIOCH BCETO MIECTHACCAT CEKYH/I.

ITpobGiembl, cBs3aHHbIe ¢ Ipogazeil npucraBku Xbox 360, ucibitan u cailt Amazon.
B Hos16pe 2006 roga oH permut mpeioxkuth 1000 aK3eMILISIPOB 9TOM TPUCTABKE BCETO
3a 100 gommapos. HoBocTs 06 9TOM pacipocTpanuiach 1o scemy Murepuery. Heynusu-
TEJIbHO, YTO ThICSYA IIPUCTABOK Oblia IIPojiaHa 3a sATh MUHYT. Ho, K coxKajieHu o, 3a 9TO
BpeMsI He OBLIIO TIPOIaHO GOJIbIIE HUYET0, IIOTOMY YTO MUJIIMOHBI TOCETUTEIEN YITOPHO
HaKUMaJIW KHOTIKY Reload, TpITasich 3arpy3uTh CTPAHUILY CO CTIEUATBLHBIM TTPETOKe-
HUEM U BOCTIOJIb30BATHCS OTPOMHON CKUIKOM.

Cyzs 1o Bcemy, Amazon He co3zall OTJAeJbHbII KIacTep cepBepoB s 06paboTKu
CIIeIATbHOTO TIpeioxkenus (em. paszes 5.3). CrennaabHOe MPeIoKeHne, KOTOPOE,
CKOpee BCero, 03HAUaJI0 MPoIaKy cebe B YOBITOK € TeJIbI0 TIPUBJICUCHUSI MOKYyIaTe et
WJIA 33/lyMbIBAJIOCh JIJIST paciiuperust Tpaduka, Kya GoJIbliie HCTIOPTUIIO PEIYTAIHIIO,
4yeM rpunecsio 10xo/. Ocraercs HA/IEATHhCS, YTO KOMIIAHUs Amazon 1moJydnsia IeHHble
cBeleHus O clabblX MECTaX B apXUTEKTYPe CBOEro caiiTa — XOTs 0OHapy KeHHe TAKIX
Beleil 3a eHb 10 YepHO MATHUIIBI TOTO SIBHO HE CTOWT.

¥ smo6oro, KTo Korma-imbo UMe [eJio ¢ TOprosiieil uepes VHTepHET, ecTh MOJ00HbIE
ucropun. VIHOT/Ia 5TO KOJI KyIIOHA, KOTOPbI UCIIOJIB3YIOT THICSYH Pa3, HHOT/A OMOKa
B II€HE, 13-32 KOTOPOI1 O/IHY TOBAPHYIO MO3UIIUIO 3aKA3bIBAIOT OOJIbIIIE, YeM BCE TIPOYUNE
npoayKTh BMecTe BasiThie. Kak ropoput ITos Jlopa: «Xopoummii MapKeTHHT MOKET YOUTh
Bac B JII00O0I MOMEHT> .

XOpoLMi MapKETUHI MOXET YOUTb Bac B 1060 MOMEHT.

Ho JIaJIEKO HE 3a Ka)KI[bIﬁ CaMOCTpeJI BUHY MOJKHO IIEPEJIOKUTDb Ha OTAE/I MapKETHUHIa
(XOTH, pa3yMeeTcsa, MOKHO HOHpO6OBaTb 9TO ClIeJIaTb). B TOPMU3OHTAJbHOM CJIO€ IIpN
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HAJTMYUU OOIMX PECYPCOB OJIMH BBINIE/AIINIT U3 TIOBUHOBEHUS CEPBEP MOJKET CJAOMATh
Bce ocrajibHoe. Harpumep, B undpactpykrype Ha 6ase ATG! Bcerna nMeercs aucieryep
GJIOKMPOBOK, OTBEYAIOIIHIT 32 YIIPaBJIEHUE PACTIPENETEHHBIMU GIOKHPOBKAMU, YTOOD!
rapaHTHPOBATh COTJIACOBAaHHOCTH Katra. (JI106oil cepBep, JKeTaolimii 0OHOBUTD KJIacC
RepositoryItem ipyu BKJIIOYECHHOM PACIIPEICICHHOM KIIIMPOBAHUH, TOJKEH TTOJTYYUTD
6JIOKMPOBKY, 0OHOBUTD 3JIEMEHT, OCBOOOIUTH OJOKMPOBKY 1 OIIOBECTUTH O HEAEHCTBH-
TEJBHOCTH KATITA JIUISA IAHHOTO AJIEMEHTA. ) DTOT UCTeTYep OJIOKUPOBOK ABJISIETCS YHU-
KaJbHBIM pecypcoM. [Ipu ropr30HTaIBHOM MACIITAGUPOBAHNH cafiTa OH TIPEBPAIACTCS
B GYTBIJIOYHOE TOPJIBIIIKO M B MITOTE CTAHOBUTCS yTPo30it. [Tpu carydaiinoMm naMeHeHmm
TOMYJISIPHOTO 9JIeMeHTa (HAT[PUMeD, W3-3a OITUOKHU B IIPOTPAMME) BCE MOKET KOHUUTHCS
TBICSTYAMUE CEPUATTU30BAHHBIX TIOTOKOB 00PabOTKH 3a1Tpoca Ha COTHSIX CEPBEPOB, KOTOPbIE
JKILYT OJIOKMPOBKU HA 3aITUCH B 3TOT 3JIEMEHT.

I/IS6€}KaTb HHI/IHHpreMOﬁ MalllMHaMU aTaKW THUIIa «OTKa3 B O6CJIy}KI/IBaHI/II/I>> MOJKHO,
MOCTPOUB aPXUTEKTYPY, B KOTOPOH He OYIET MecTa COBMECTHOMY MOCTYTTY (CM. BPE3KY
«Her obuum pecypcams» B pasjedie 4.7). Tam, Tjie 970 HEBO3MOKHO TPAKTHUECKHU, JIJIsT
YMEHbBIIEHUsT BINSHUS U30BITOUHOTO CIIPOca IIPUMeHstiiTe pasjiesienue csyiomiero [10
WJIU C/iesIaiiTe pecypebl OOIIEro UCTIOIb30BaHS TOPU3OHTAILHO MACIITAOUPYEMbBIMU 32
cyeT M36BITOYHOCTH U JIOTIOJTHUTENLHOTO POTOKOJIA CHHXPOHU3AINN. Takke MOKHO
CTTPOEKTHPOBATH PE3EPBHBIH PEKUM, KOTOPBIH OYIET TPUMEHSATHCST, KOT/IA PECYPCHI 001TIe-
TO OCTYTIa HEMOCTYTHBI WK He oTBevaioT. K mprMepy, ecm ancmerdep GIOKMPOBOK,
obecednBaroIuil TECCHMUCTUYECKYTO OIOKUPOBKY, HEOCTYTIEH, TPUTOKEHITE MOKET
nepeiTH Ha UCIOJIb30BAHUE ONMUMUCTRUYECKOU ONOKUPOBKIL.

OnTuMUcTUYeckas 610KMPOBKa He OrpaHNYMBAET MOAMMUKALMIO O6bEKTOB CTOPOHHMMM
CeaHcaMm, HO MpU UX COXPAHEHUW MPOBEPSIET HA HanuuMe Konnmsui. MNeccummcTnyeckas
6710KMpOBKa HakMaabIBaeTCs Nepes npeanonaraeMoi MoandyrKaumen AaHHbIX Ha BCe CTPOKY,
KOTOpble Takasi MoAnburKaumsl NpeanonoXnTeNnbHO 3aTparneaet. OHa 6onee 6e3onacHa, HO
paboTaeT MeaneHHee 1 TpebyeT 60oMbLIMX COrflacoBaHuUM.

ITpu Ha/MYWKY BpeMeHHU Ha MOJArOTOBKY M IIPUMEHEHUH allllapaTHBIX CPeACTB OaiaH-
CUPOBKU HArPY3KH JIJIST YIIPaBJIEHUS TPA(GUKOM MOKHO C/Ie/IaTh OTAEIbHBIN (DparMeHT
uHGpPacTPYKTyphl, oOpabaThiBaloIuil Beiecku Tpaduka. Pasymeercs, ato pabortaer
TOJIBKO B CJIy4ae, KOTJ/Ia 9KCTPAOPANHAPHBIN Tpa(uK HalleJIeH Ha YacTh Balllell CUCTEMBI.
Tora gaske eciu BbIIeJIeHHbBII parMeHT MPEKPaTUT paboTy, OCTaTbHAS YACTh CUCTEMBI
MPOJIOJIKUT (DYHKITMOHUPOBATH B OOBIYHOM PEKIME,

B arom caryuae, Kak TOJBKO BBIJEICHHBIC CEPBEPDI MPEKPATST PaboTy, UCTIONb3YHTE
TOIXO/T € OBICTPBIM OTKA30M (CM. paszes 5.5). ITO 0CBOOGONUT BXOAHBIE PECYPCHI, TAKHE

" ATG Commerce Suite — konkypupytomuii ¢ J2EE cepBep npunoxkeHuii 1 KOMMepUYECKUi
dpeiiMBopk (cM. http://www.atg.com).
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KaK coeJuHeHnA Be6-cepBepa " paciipeieJinTe st Harpy3ku, OT OKUJaHU A 6ecI10J1e3H0r0
WJIN HECYHIECTBYIONIETO OTBETA.

Yo ke KacaeTcs aTak, CIPOBOIIMPOBAHHBIX JIOIbMU, KJIIOUOM K UX YCTPAHEHUIO SBJIS-
10TCs1 00yueHue U JoHeceHre nH(opMaruu, Eciu Bl IepKUTE KaHAJIBI CBSI3U OTKPBI-
TBIMH, MOKHO HA/IEITHCS, UTO BbI CMOKETE 3ANUTUTD CUCTEMY OT PE3KUX BCIJIECKOB.
Bo3MOskHO, BBI CMOKETE TOMOYD OT/Ey MAPKETUHTA TOCTUYh CBOUX IIeJIel, He CTaBs
OJ] YTPO3Y CUCTEMY.

3ANOMHUTE
[Aep)xnTe KaHaJbl CBA3N OTKPbITbIMU

CaMoCTOsITENbHO CMPOBOLMPOBaHHbIE 0TKa3bl B 06CNY)XMBaHUM 3apOoXAatoTCsl BHYTPU Ba-
Len cOBCTBEHHOM OpraHm3aumm, Korga YMHbIE MapKeTOsory MAaHMpyoT CBOU (hI3LWMObb
W BCMneckn Tpaduka. MomMoyb M CoAencTBOBaTL MX YCUIUAM, OAHOBPEMEHHO 3alUMTUB
CUCTEMY, MOXXHO TOJbKO MPU YCIIOBUW, YTO Bbl 3HAETE O TOM, YTO Bac XAET. Y6eanTech, UTo
HUKTO HEe MPOBOAWT PacChifiKy C BHELUHUMM CCbiikamu. Co3aalTe cTaTyeckme CTpaHuLbl B
KauyecTBe «MoCcafilouHON 30HbI» s MEPBOro nepexoga no TakuM CcbikaM. OTCNexmuBanTe
BCTPOEHHbIE MAeHTUdMKaTOpbl ceaHcoB B URL-aapecax.

3awmwaiite o6ume pecypcbl

OwubkmM B NporpamMmme, HeoxxnaaHHble addeKTbl MacLTabrupoBaHns 1 obLume pecypcbl — Bce
3TO UCTOYHUKM pUCKa Mpu PE3KOM YBENMYEHWUM Tpaduka. M3beraiite cuTyaumii, B KOTOPbIX
YBEMMUMBLLASCS BXOLHAs HarpysKa Bbl3blBaeT SKCMOHEHUMANbHbIA POCT BHYTPEHHUX Bbl-
YNCNEHWIA.

ByabTe roToBbl K 6bICTPOMY pacnpoCcTpaHeHUIo
n060ro 3aMaHUMBOro NpeasioXKeHus

Jtobol, KTO AenaeT cneumanbHoe NpeasioXXeHne Ans orpaHUYEHHOro KOHTUHIEHTa, Hanpa-
LUIMBAETCS Ha HEMPUSITHOCTM. TaKoW BELLM, KakK PacnpOCTpaHEHUE CPean OrpaHNYEHHOrO KOH-
TUHFeHTa, NOMPOCTY He CyLIecTByeT. [laXe eciv Bbl OrpaHWYMBaETE KOIMYECTBO aKTUBALMM
(haHTacTUYeCKo caenkv, Bac BCe paBHO CMETET Tonna nogei, 6e3HaaexxHO HaferoLWwmnxcs
npu1obpectun nrpoyto npuctasky Xbox 360 3a 99 gonnapos!.

4.7. 2 deKkTbl MaclTabuposaHus

ITpumMeHsieMblii B GMOMEXaHMKe 3aKOH KBaJpaTa-Kyba 0ObsCHSET, I0Y4eMy He Cy-
IECTBYET MAYKOB Pa3MePOM CO CJIOHA. Bec mayka yBeJInanBaeTcst BMeCTe ¢ €ro 00b-
€MOM, TO €CTb IIPONOPIMOHAIBHO KyOy Koo duirenTa MaciiTabupoBaHust 1IN
O(n®). A 1MHa HOT yBEIMYMBAETCS MPOIIOPIUOHAIBHO UX KBaapaTy, To ecTb O(n?).

! Ecain BbI unTaeTe 9T CTPOKM Torza, Koraa ena Ha Xbox 360 yike omycruiach Husxe 99 107171apos,
IIOJICTaBbTe BMECTO ATOI UTPOBOI IPUCTABKU KOHCOJIb CJIEIYIONIETO TOKOJEHMS.
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[Ipu gecaTukpaTHOM yBeJIMYEHUHU TTayKa COOTHOIIIEHUE €TO Beca U pa3Mepa COCTABUT
OJIHY IECATYIO OT HOPMAJILHOTO COOTHOIIEHMS, U €T0 HOTH IPOCTO He BBIZEPKAT TaKOI
HATPY3KHU.

Mt To 1 iesio crasmkuBaeMcst ¢ addexramu MacttabupoBatst. OHU MOTYT HACTHTATh HAC
KasKJIBIH a3, KOT/la TIPY COOTHOIIEHUN «MHOTHE K OTHOMY» WUJTH «MHOTHE K HECKOJTBKUM»
OJIHA W3 CTOPOH yBesnnunBaercs. Hampumep, cepep 6as3bl JaHHBIX, KOTOPbI OTJIMYHO
CIIPABJISIETCS ¢ OOPAIIEHUSIME K HEMY JIBYX CEPBEPOB MPUJIOKEHIN, MOKET TIOJTHOCTHIO
PYXHYTb TIOCJIE T0OABJICHUS €Ille BOCBMU CEPBEPOB TIPUIOKEHUI.

B cpene pazpaboTku Kasx0€e TMPUIIOKEHNE BBITJAAUT KaK OJWH cepsep. B mporecce
KOHTPOJISI KauecTBa MPAKTUYECKH JII00ast CUCTEeMA BBITJISINT KaK OJIMH WJIV [IBA CEPBEpa.
Ho nipu niepexojie K peayibHbIM YCIOBUSM BBISICHSETCS, YTO HEKOTOPbIE TIPUIOKEHUS
BeCbMa KOMIIAKTHBI, B TO BPEMs KaK JPyrue MOryT ObITh CPEAHUMU, GOIBIIUME UK
OrPOMHBIMHU. A TaK Kak B mpoiiecce pa3paboTKU U TECTUPOBAHUST UCTUHHBIE Pa3MEPbI
CHCTEM BOCIIPOUSBOISTCS PEKO, TIPEYTajiaTh, T/e BbI CTOJIKHETECH ¢ ahdekTaMu mac-
mrrabUpPOBaHust, HEBO3MOKHO.

[ABYyXTOUYEYHbIE CBA3U

OI[HI/IM N3 Y3KUX MECT, I'I€ MOKHO CTOJIKHYTbBCA C B(I)Q)EKTB.MI/I MaCH.ITa6I/IpOBaHI/IH, AB-
JIAETCA ABYXTOUYEYHAA CBA3b. Takas cBs3b MEJKIY CEpBEpaMun HpH]IO)KeHHﬁ, BO3MOJKHO,
IIpeEKpacHO pa60TaeT B CJIy4dae BCEro AByX B3aHMOZ[eﬁCTBy10H.[HX y3JI0B, KaK ITOKa3aHO
Ha pUCYHKE.

PaspabartbiBaeMblii
cepBep

Mpunoxexue 1

Cpena
pa3paboTku

TecTupyembii
cepeep 1

Mpunoxexue 1

TecTupyembii
cepBep 2

Mpunoxexue 2

Cpena
TecTUpoBaHusi
KayecTBa

ITpu ABYXTOYEUHOM COEANHEHUH KAsKIBIN 9KIEMILISIP TOJKEH HETOCPEACTBEHHO 00-
aTbCs € COCEL0M, KaK [10Ka3alo HUKE.

O61ee KOJIMUECTBO COCMHEHN TIPOMOPIHOHAIBHO KBAJ[PATy OT YHCJA Y3J0B. YBe-
JIMYBTE YUCJIO Y3JI0B 10 ¢Ta, 1 Koadgpuuuent Macurabuposanus B O(n%) pas npuHecer
BaM HeMaJIo TOJIOBHOI 60sin. DT a(hPeKT MHOTOKPATHOTO YCUJIeHUSsI, 00y CIOBIEHHbIIT
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KOJIMYECTBOM DK3EMILISIPOB pusioskenus. [Ipuemmemocts Macitabuposanust B O(n?)
pa3 3aBUCUT OT KOHEYHOTO pa3Mepa Balieii cucreMbl. B mobom ciydae, o Tog00HbIX
adekTax caemyer MOMHUTD 0 HaYasIa SKCITyaTaIy.

Pa6ounit cepBep 1 ) (" Pa6ounii cepBep 2 ) (" Pa6ounii cepBep n )

Mpunoxexue 1 Mpunoxexue n

Pa6ouyee
OKpyXeHue

K coskamenuto, eciu Boi He pabotaere B Microsoft ui Google, Bpsizt jin y Bac moJryautcst
HOCTPOUTD TECTOBYIO (hepMy, TTOBTOPSIIOILY IO Pa3Mep TOTOBOIT crcTeMblL. JledeKThl TAKOTo
THIA HEBO3MOKHO BBISIBUTH BO BPEMs TECTUPOBAHUS; CUCTEMY CJIEYeT KOHCTPYHUPOBATh
TakuM 00pa3oM, 4TOOBI MX TaM IIPOCTO He OBLIO.

ITO OJIMH U3 TeX CJIydaeB, KOT/Ia «JIy4IIero» BapuaHTa He CYIeCTBYET, eCTh TOJbKO
BapUaHT, MOAXOASIIII IJIsI KOHKPETHOro Habopa yciaosuil. Ecau npusoxkenue Oyaer
paboTaTh NCKIIOUUTENLHO Ha IIape CEPBEPOB, ABYXTOUYEUHAs CBA3b BIOJIHE nogoiger!.
Poct kosmuecTBa cepsepos TpedyeT APYroki crparernu B3auMoeiicTsus. B sapucumoctu
oT HGPACTPYKTYPbhI MOXKHO 3aMEHUTH IBYXTOUECUHYIO CBA3b CJIEIYIOTNMU BAPUAHTAMU:

U mmpoxosemnatesabias UDP-paccbiika;

U rpynmosag TCP- nan UDP-paccbuika;

O nepegaya coobiieHni myOIUKaIIK/TIOAITUCKH;
Q ouepeu cOOOIIEHMIA

IIupokosenaresnbras paccolika (broadcast) maer HeobxoauMbIil 9 dexT, HO Head-
(heKTHBHO pacxomyeT MOJIOCY Mpolyckanust. Kpome Toro, oHa 1aeT JOMOJHUTENBHYIO
HarpysKy Ha cepBepbl, He 3aHHTEPECOBAHHBIC B TIOIyYaeMbIX COOOIIEHUSIX, TaK KaK ce-
TeBas IJIaTa cCepBepa, MOJYyUYNB PACCHIIKY, 0/KkHA yBepoMuThb ctek TCP /1P, Tpynmosas
paccbuika (multicast) 6oiee ahpeKkTuBHA, TAaK KaK pacipOCTPaHsIeT COOOILEHMUS TOJIbKO
Cpe/iu 3aMHTEPECOBAHHBIX cepBepoB. Ete mydrie nepeaada coobeHnii mybGaukanm,/
HOJIITUCKH, TAK KaK CEPBEP MOKET MOJIYUaTh COOOIIEHSI, IAXKe €CIIU HE CIIYIIAJ CETh B MO-
MEHT OTTIPaBKH. Pasymeercst, BHeIpeHre MO0OHOTO PEIIEHHsT 3a4acTy IO COMPOBOKIAETCST

! TIpm ycmoBum, 4TO B3anMOAIEHCTBIE HACTPOEHO TAKUM 00pa3oM, 4TOOBI He GIOKUPOBATLCS TTPH
BBIXO/I€ M3 CTPOST OJIHOTO M3 CEPBEPOB (CM. pasjie 4.5).
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M3PSHBIMU BJIOKEHUSMHU B UH(MPACTPYKTYPY. ITO IPEKpPacHast BO3MOKHOCTD TPUMEHHTD
IPUHIIMI 9KCTPEMAJIbHOIO IPOrPAMMUPOBAHIS, TIACSIINIA: « BeiOupaii caMblil pocToii
13 paboTaoIMX BAPUAHTOB .

Ob6wwume pecypcobl

Ipyrim adberToM MacTabupoBaHist, CTABSIIIIAM TIOJT yTPO3y CTaGUILHOCTD CHCTEMB,
stBIIsieTcst 3 heKT «0BIIX pecypcoBs. YacTo BCTPEUAIOIHIiCsS B CEPBUC-OPUEHTHPOBAH-
HOIT apXUTEKTYPE pecypc 0OIIETO IOCTYIIA TPEICTABISIET COO0H HEUTO, 4TO HEOOXONMO
BCEM YJIEHaM TOPU30HTAIBHO MACTITAOUPYEMOTO CJI0s. B cirydae HEKOTOPBIX CepBEPOB
TPUJIOKEHUH K TAKIM PECYPCaM OTHOCHUTCSI AUCTIETYEP KIacTepa Wiln aucteTdep 6.10-
KUpoBKH. [Ipu meperpyske oH MpeBpaIaercst B y3Koe MeCTO, OTPAHNINBAIOIIEe BHIYHC-
JINTEJIbHYI0 MOTITHOCTD (cM. paszen 8.1). Pucynox 12 naer npezcraBienue o ToM, Kak
BBI3LIBAIOIIHE CTOPOHBI MOTYT HABPEUTD OOTIEMY PECypCy.

ﬂpvlno»(eHme I'Ipmno»(eHme I'IpMHO)KeHme I'Ipmnox(eHwe I'Ipmnox(eHme ﬂpwnox(eHme

O6was
cnyx6a

Puc. 12. 3aBUCMMOCTb TUMA «MHOMME K OfHOMY>»

Ecsm o61mii pecypce siBJisieTcst i30BITOUHBIM U HEMCKIIOUUTETBHBIM, UTO MTOIPa3yMeBaeT
CIOCOGHOCTD OOCIYKUTH HECKOJIBKO TTOTpebuTe el 32 0/IuH pas, mpobJeMbl HeT. [Ipu ero
HACBIIIEHUH JIOCTATOYHO €T0 JI0OABUTH, PACIIUPUB TEM CAMbBIM Y3KOE MECTO.

Ho 3agacryio o6imuii pecypc BbIACIACTCS A HCKIIOYUTETBHOTO HCTOJNb30BAHUS B
TO BPEMsI, KK KJIUEHT BBITIOJTHSIET HEKYIO 4acTh pPaboThl. B TakuX cirydasx BeposT-
HOCTH KOHKYPEHIIUHU TIPOMOPIHOHATbHA YHCTY 00pabaThiBAEMBIX CJIOEM TPaH3aAKIIHi
W YUCTy KJIUEHTOB B cyioe. (D deKT, 0ka3pIBaeMblil KOHKYPEHIIMEN Ha TPOITYCKHY 10
CIOCOGHOCTD, MILTIOCTPUpPYyeTcs B pasaee 9.1.) Hacbimerue o61iero pecypca mpuBo-
JIUT K HAKOTIJIEH WO He3aBePIIeHHBIX coelmHeH M. Kak TOJIbKO X YMCJIO TPEBbIIIaeT
IPOCTYIIUBAEMYIO CEPBEPOM OU€Pe/lb, OSABISIOTCS He3aBePIIEHHbIE TPAH3AKI[U.
W B2TOT MOMEHT MO’KET NPOU30MTHU TPAKTUYECKH YTO YTOMHO. Bece 3aBUCHT OT TOTO,
Kakyo GyHKIIUIO MPEIOCTABISACT 00IMiA pecypce. B yacTHOCTH, B carydae ¢ auceT-
yepamiu Karma (06ecmedynBaoUMK COTITACOBAHHOCTD PACTIPEICICHHBIX KITIICiT) He-
3aBepIlIeHHbIe TPAH3AKI[UY TPUBOJAT K YCTAPEBAHWIO JAHHBIX HJIU, UYTO €IIle XYKe,
K HAPYIIEeHUIO UX 1[eJOCTHOCTH.
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HET O5LLUM PECYPCAM
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CpaBHMBaiiTe cpefly TECTUPOBaHUA C YC/IOBUSIMU DKCIJTyaTaLum,
yT06bI 06HAPYXUTb 3hekTbl MacluTabupoBaHus

Mpobnembl ¢ achdekTaMm MaclTabMpoBaHMs HAUMHAIOTCSA MpU Nepexoae OT HebOobLIOoN
0[IHO3HAYHOW cpeabl pa3paboTkK U TECTUPOBAHUS K NMOSTHOPa3MepHOW Cpeae sKCryaTaLlmm.
Mpv 3TOM NaTTEpHbI, KOTOpblE NPEKpPACHO paboTanu, MOryT CUMbHO 3aMeAIUTLCS UK BO-
obLe nepectaTtb OYHKLUMOHNPOBATD.

OCTOPOXKHO UCMOJb3yiTe ABYXTOUYEUYHbIE CBS3N

[IByXTOUEYHble CBS3M NIOX0 MacLUTabupyeTcsl, Tak Kak KONMYeCcTBO CBA3el NponopLmMoHab-
HO KBagpaTy YMCia Y4acTHUKOB. YueTa 6yayLiero pocta CMCTEMbI BMOJSIHE JOCTAaTOYHO. Kak
TOMbBKO YNCNO CEPBEPOB, C KOTOPLIMU Bbl UIMEETE AeN0, HAUMHAET UCHUCISTLCS AeCSTKaMm,
NepexoamTe K KakoMy-HWUbyab U3 BapUaHTOB CBSI3M TUMA «OAWH KO MHOTUM>,

CnepguTte 3a 061WMMHK pecypcamm

Ob6Lume pecypcbl MOTYT NPEBPaTUTLCS B Y3KOE MECTO, OFPaHNYMTENb BbIYUCIUTENBHOW MOLL-
HOCTV W yrpo3y ctabunbHocTu. Ecnu Bawa cucteMa Hy)XXAaeTcs B TaKOM TUME pecypcos,
KaK cnefyeT npoTecTMpyWTe UX MO Harpyskon. Takxke ybeamTech, YTO KIMEHTbI CMOTYT
NpoAoMKMTb paboTy B cryyae 3amMeaneHns MYHKLUMOHMPOBaHWS U 6110KMPOBKM 06LLmMX
pecypcos.

Jlyywe Bcero MaclTabupyetcs apxuTekTypa 6e3 o6wmx pecypcoB. Kaxablii cepsep
(DYHKLIMOHMPYET HE3ABMUCMMO, HE Mpuberas K KOOPAMHALIMM AENCTBUIN WK BbI30BaM KaKMX
6bl TO HM BbIIO LEHTPANM30BaHHbIX CNYX6. B Takol apxuTeKType Nnpou3BOANTENIbHOCTb
60/1ee-MeHee JIMHENHO NPOrOpLMOHabHa YNC/Ty CEPBEPOB.

Mpobnema apxuTekTypbl 6€3 06LWMX pecypcoB COCTOUT B TOM, YTO Y/ydlleHMe MacluTa-
6UpOBaHMsI AOCTUraeTCs 3a CYET nepexoia Ha pe3epBHbIN pecypc. K npumepy, pac-
CMOTPUM TaKoW nepexoa Ans ceaHca. [onb30BaTENbCKUIA CeaHC HaxoAMTCS B MaMsTy
cepBepa NpuioxeHuin. Korga sToT cepeep npekpallaeT paboTy, CreayoLwmin 3anpoc nosb-
30BaTeNs HanpaeBnsieTcs ApyroMy cepeepy. O4eBMAHO, YTO B MAaeasne Takas TpaH3aKuumsi
[O/MKHa NPOMTM NPO3payHo Ans MOMb30BaTeNs, @ 3HAUMT, CEaHC HY)XXHO 3arpy3uTb Ha Ho-
Bblii CEpBep NPUIOXKEHUIA. ITO TpebyeT HEKON KOOpAMHALMM MeXay UCXOAHbIM CEPBEPOM
¥ KaKMM-TO yCTpoicTBOM. CepBep MpWMOXKEHWUI Noce KaKaoro 3anpoca CTpaHuLbl Mor
6bl OTMNpaBNATb CeaHC NONb30BaTENst HA pe3epBHbIi cepBep. JIMbo cepnann3oBaTh CeaHc
B Tabnuuy 6a3bl AaHHbIX MAK obpabaTbiBaTb €ro COBMECTHO C APYrMM creumnanbHo Bbl-
[leNeHHbIM cepBepoM npunoxeHuid. CyllecTBYeT HECKO/IbKO CTpaTeruin nepeBoaa ceaHca
Ha pe3epBHbIN Pecypc, HO BCE OHW BKJIKOYAOT BbIBOA AaHHbLIX MOJSIb30BATE/IbCKOrO CeaHca
3a npeaesibl UCXOAHOro cepBepa. B 60MbLUMHCTBE CryyYaeB Anst 3TOro TpebyeTcst HeKui
ypOBeHb 06LUMX pecypcoB.

MpnBAN3NTLCA K apxuTekType 6e3 0B6LMX PecypcoB MOXHO, COKpPaTMB 4uUcio obpa-
warmwmxcs K obLMM pecypcam CepBepoB. B npumepe C nepekioyeHneM ceaHca 3To
[OCTMraeTCca MyTeM BblAENEHUS Nap CEPBEPOB, KAXKAbIN U3 KOTOPbIX CITYXUT PE3EPBHbIM
AN ApYroro.
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OrTpacJsieBble U3IaHNS TTEPETIOJTHEHBI Yy/IeCHBIMU UCTOPUSMU O MTPEIOCTABIEHUHT

BBIYMCIIUTENBHBIX PECYPCOB TaK K€, KaK KOMMYHaJIbHbIX ycayT. CyTh TakoBa: 110

Mepe PocTa CIpoca Ha Balile IIPUJIOKEHIe OHO aBTOMATUYECKH HOJTydaeT OoJIbIiie
pecypcos Ipoiieccopa, NaMATH U BBoga-BbiBoja. Kro nobasisier atu pecypebi? Hekas
CYIIHOCTb B MH(PPACTPYKTYPE CJAEINT 3a IPOU3BOAUTENbHOCTbIO IIPUIOKEHUH, 1 0OHa-
PYKHUB, 4TO TIPOM3BOAUTEIBHOCTD He obeciednBaeT TpedyeMoro ypoBHst 00C Iy KUBaHUSI,
BBIJIEJISIET JIOTTOJHUTEIbHbIE MOTITHOCTU. JTa «TJIaBHAas YIPaBJLIONIas MporpaMMas
paboTraer B (QOHOBOM PeKIME, U3MEPSIS IPOU3BOJUTETbHOCTh CHCTEMbI 1 JTHAMUYECKI
nepepacipeesist pecypebl. OHa J0JKHA TapaHTUPOBATH, YTO CUCTEMa HUKOT/IA He Oy 1eT
WCIIBITBIBATh UX feuinra. Pagymeercs, 3a ee NCIOTb30BaHUE TTPUXOIUTCS TIJIATUTH,
AHAJIOTMYHO TOMY, KaK MBI TIJITATUM 32 BOJLY U 2JIEKTPUYECTBO. 3BYUYUT Bce (haHTacTHde-
cku. B cmbicse kak panTactuka. OTpacieBble U3IaHNS HAXO/SITCS B CTOBOPE C TTPOU3-
BOJUTEJISIMU, KOTOPbIE YyBCTBYIOT, UTO MOTYT ITPO/IATh U3PSI/IHOE KOJUUECTBO TOBAPOB
/U1 BoTLIONeHUs AanHoi nnen. Co3fanne HACTOSINX BIYMCIUTETbHBIX IIEHTPOB,
[PEJOCTABJISIONINX [000HbIE YCIIYTH, TIOKA TOJBKO B [IEPCIIEKTHBE, 8 TO, YUTO MbI IMEeM
HA TEKYIIUI MOMEHT, ¢J1ab0 HAIIOMMHAET IIPEICTABIEHHYIO KapTUHY.

B mupe, rie oburaer 99,9 % u3 Hac, IPOM3BOACTBEHHBIE CHCTEMbI PA3BOPAYMBAIOT Ha
OTHOCHUTEJIHHO (PUKCUPOBaHHOM Habope pecypcoB. [IpuiosKeHNsI 321y CKAlOTCsL B OT1e-
PAIMOHHBIX CHCTEMAX, KOTOPbIE, B CBOKO 0UYepe/ib, paboTalT Ha HEKOM (hU3UUECKOM
o6opynosanuu'l. ITo 060pyOBAHNE UMEET CeTeBbIE MHTEP(EICHI ¢ MOAKMIOUEHHBIMH
K HUM KabesistMu. J[pyruM KOHIIOM 9TH Kabesin BCTaBJISIIOTCST B KOMMyTaTop. B tpaau-
IMMOHHBIX HEHTPaX XpaHEHUA 1 O6pa6OTKI/I JAQHHDBIX JIJIA YBEJIMYECHUA ITPOU3BOAUTE b
HocTU paboTarolieil cuctembl Tpedytorest Hepeau. Hy:KHO yTBepAUTh TpebGOBAHUS
K alrapaTtHoMy 00eCIeueHHIO; TPOBEPUTH JOCTYITHOCTD TIOPTOB, MOIITHOCTH CHCTEMBI
OXJIAXK/ICHUS, 9HEPTOEMKOCTDH M TTPOCTPAHCTBO [IJISI CEPBEPHBIX CTOEK; 3aKyMUTh
obopyoBaHue; pa3obpaThes ¢ 3aBKaMU Ha M3MeHeHus (ailioB; yCTaHOBUTD U 110/~
KJIOUUTH BCE YCTPOUCTBA; YCTAHOBUTH OIIEPAIIMOHHYIO CHCTEMY; OOHOBUTH yIIPABJIsi-
I01y10 pecypcamu 6a3y aannbiX; BeigenTh LUN-ajgpeca B cetr XpaHeHHUs JaHHbBIX;
HACTPOUTD (hallJIOBbIE CUCTEMBI; Pa3BEPHYTH IIPUJIOKEHUS; 106ABUTH MPUTIOKECHIST
B KJIactep. B ycIOBUSX KpU3HCA 9TO JIEJAETCsT 32 HECKOJIBKO JHEH, 0COOEHHO eCTu
yaaercst orpabuTh Ha BPeMsT YbM-HUOY/Ib CEPBEPDI, TEM CAMbBIM MPOIYCTHB (hasbl 3a-
KYTIKU ¥ YCTAaHOBKH. Tpu rojia Ha3aj s BUEJ, KaK MeCTh JJOTIOJTHUTETbHBIX CEPBEPOB
ObLIN TIEPEYCTAHOBJIEHBI U IEPEHACTPOEHBI HAa PA0OTY € HOBBIMU MPUJIOKCHUSIMU 32
36 yacoB eIMHCTBEHHBIM OJIECTSIIMM HHKeHePOM. TO/IJI, CHUMAIO TTepel TOOOH IIJISITY.

! Bee vamnte dusuueckoe 060pyIoBaHue MpeACTaBIseT BUPTyaibHas ManiuHa. Tem He MeHee Ha
MpakTHKe M06aBICHIe, YAAJICHNE U TIEPEHOC BUPTYATbHBIX MAIITIH B OTBET Ha M3MEHUBIIHIICST
CIIPOC TIPOUCXO/IUT MeJIJICHHee, 4YeM Bbl iymaeTe. CaMast MHUIMATHBHAS U3 U3BECTHBIX MHE pa-
60UKX rPYIII IPOU3BOUIA HATAHCUPOBKY BUPTYAIbHBIX MAIIMH TOJIBKO Pa3 B IEHb U KU/
3aMejIeHust UX pabOTbI, IOTOMY YTO MUTPALIUS BUPTYaJIbHBIX MALIUH ObLJIa BOBJIEYEHA B [IPOIECC
60Jiee TIATETBHOTO KOHTPOJISI HaJl M3MEHEHUSIMIL
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ITH IECTh JAOIMOJTHUTEJIbHBIX CEPBEPOB CITACJIN 3allyCK CUCTEMDI, IIPEBPATUB (bOpMy-
JINPOBKY «ITOJIHBIN IIpoBaJi» BO BITOJIHE ]IOCTOfIHyIOZ «MepolnpuAaTue, mMpoBe/IeHHOE
C HE3HaYUTEJIbHBIMHA HEJOCTaTKaMI».

Bce aTo 03HavaeT, 4T0 — MCKIIOUAST KPUSNCHI B UX 9KCTPEMATHHOM TIPOSIBJICHNN — BaM
MPUXOINTCS MMETh JIeJI0 TOJIBKO C TEMU pecypcaMy, KOTOpble Y Bac yke ecTb. Bol He
MOJKeTe HapaInBaTh MOTITHOCTD JIJIST OOCTYKMBAHUS KPATKOCPOUHBIX TMKOBLIX HATPY30K
(nrsmuxcst HeCKOJIbKO YacoB mJtH iHelt ). [IponsBoauTe sbHOCTD CCTEMBI MOKET MEHSITh-
CsI CO BPEMEHeM TI0 TIPUYMHE BBIXO/Ia HOBBIX BEPCUH KOJIa, HACTPOWKH, ONTUMHU3AIINH,
M3MEHEHUST KOH(PUTYPAIIUY CETH UJIH ADXUTEKTYPbI, HO B KaXK/IbIIl KOHKPETHBII MOMEHT
BpPEMEHMU OHA TI0 CBOEH CyTH CTaTHJHA.

Mpov3BOAMTENBHOCTb annapaTHOro 06ecneyeHns B TeYEHNe KOPOTKMX MPOMEXYTKOB Bpe-
MeHW SBNSieTCst UKCUPOBAHHOMN.

B paMKax IpeATIpUATHA 3TO IMTOBBIITAECT BEPOATHOCTD OTKA30B MHOTOYPOBHEBBIX CUCTEM
WJIN CUCTEM, TTOJTATAIOMINXCA Ha IPYTUEC TTPUJTIOKECHU .

Ha puc. 13 aus Bxoanoro Be6-caiita goctyiao 3000 norokos, 06pabaThiBaioIINX 3a11po-
cbl. Bo BpeMst TUKOBOIT 3arpy3Ku OOJIbIIIAST YaCTh U3 HUX OyIeT 00CTY;KUBATH CTPAHUIIBI
KaTaJIora poJIyKTOB WJIH PE3YJITaThl TOrCKa. HekoTopoe HeHGOIbIIoe KOJMIECTBO OYIeT
3aHUMATBCSI PA3JIUUHBIMU KOPIIOPATUBHBIMU «HH(MOPMAIIMOHHBIMI» cTpaHuIiaMu. He-
CKOJIBKO MIOTOKOB OY/IyT OTBeYaTh 3a 0hopMIIEHUE 3aKa30B U OILIaThl. V13 HUX HEOOIbIast
YaCTh 3aMETCSI 3aIIPOCAME K CUCTEME TIAHUPOBAHUST, BHISICHSIST, HEJIB3ST JIH YCTAHOBUTH
MPOAYKT 3aKa3UYMKY CHUJIAMU MECTHOHN cepBUCHOU rpynmbl. MaTemaThka 1103B0JIsIeT
IPe/ICKa3aTh, CKOJIBKO TIOTOKOB OJHOBPEMEHHO MOTYT 0OPAIaThCsl K CHCTEME TLJIAHU-
poBanusi. Pacuer B IAHHOM CJIydae HECJOKEH, XOTSI U OMUPAETCS HA CTATUCTHYECKUE
JIaHHbBIE U PSi/I AOMYIIEHNUI, 4TO, KaK U3BECTHO, JIETKO TI0[TacoBaTh. Ho MoKa cucreMa
IJIAHUPOBAHSI B COCTOSTHUU B COOTBETCTBUU C TIPECKA3AHHBIM CIIPOCOM 00CIYKIBATh
JIOCTaTOYHOE KOJIMYECTBO OJIHOBPEMEHHDIX 3aIIPOCOB, PE3YJIBTAT PAcUeTa MOKHO CUUTATH
YIIOBJIETBOPUTELHBIM.

BxopgHas
CTOpOHa BHyTpeHHsAA
CTOpOHa
6 xocToB
6 aK3emMnnspoB
20 xocToB 450 noTokoB
75 aK3eMnnapos

3000 noTokoB

Puc. 13. HecbanaHCcMpoBaHHbIE MOLLHOCTY
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Ho na camowm zeste aTo He Tak.

HPEZIHOJIOQKI/IM, oTAEJ MapKETUHTA CAMOCTOATEJIbHO IMTPOBOIMPYET aTaKy THIIA «OTKa3
B O6CJIy}KI/IBaHI/H/I>>, TIpeJIOKUB Ha O/IVH JICHb 66‘CH]IaTHyIO YCTaHOBRY 1106010 J10poro-
CTOAIIETO O60pleOBaHI/I$I. I BHE3AITHO BMeCTO HEGOIBINON YacTh BXO/ITHBIX ITOTOKOB,
BOBJICYEHHBIX B 3aIIPOCHI TIJTAaHNPOBaHWM, BbI O6Hapy)KI/IBaeTe, 4YTO UX B /IBa, B YETHIPE
NJIN asKe B IE€CATD pa3 GoJblIire. lIe]IO B TOM, 4YTO BXO/[Had 4YaCTb CMCTEMBI BCET1a MOJKET
TIEPErpy3nTh BHYTPEHHIOIO YaCTh 3alIPOCaMU, TaK KaK MOIITHOCTH BXOZIHOf/i n BHyTpeHHeﬁ
CTOPOH CUCTEMBI HE C6aJIaHCI/IpOBaHbI MEKAY co0oIi.

IIo muorum IIpUYNHaM paBHOE BbI/IE€JIEHNE BBIYUCJINTEIHLHON MOIITHOCTH Ka)K[[Oﬁ CHUCTEME
HeINpakTU4YHO. B paccmaTprBaeMoM ITpuMepe HapalliiBaHue CUCTeMBbI IIJITaHUPOBAHUS 110
pa3MepoB BeO-caiiTa Ha cJIydaii, ecJim OHa KOT/Ia-TO KOMY-TO TTOHATOOUTCSI, SIBJISIETCST Ha-
[IpacHOU Tparoil cpecTs. Beb aTa nadpactpykrypa Oyzer npocrausath 99 % BpemeHH,
HNCKJIIOYad OAWH JI€HDb B IIATDH JIeTI

[ToaTOMY €CJTi BbI HE MOXKETE MOCTPOUTH IOCTATOYHO GOJIBIIYIO CHCTEMY TLITAHUPO-
BaHUsA, YTOOBI YJIOBICTBOPUTH MOTEHIMAIBHO YPE3MEPHBIN CITPOC BXOAHON CTOPOHHI,
HYSKHO 06€CTIeqnTh 06EMM CTOPOHAM YCTOWYUBOCTD TIEPE]T Iy HAMU 3apocoB. B ciry-
yae BXO/HOI CTOPOHBI CHU3UTH HATPY3KY HA BHYTPEHHIOK YacTh IIPH 3aMe/JICHUU
OTBETOB MJIM OTKJIOHEHW U COEeIMHEHN I TOMOsKeT narTepH npepoxpanutens (Circuit
Breaker). B ciyuae BHyTpeHHell cTopoHbl nartepd kutuposanus (Handshaking)
GyaeT nHGOPMHUPOBATH BXOAHYIO CTOPOHY O HEOGXOIUMOCTH CHUIKEHUS YaCTOTHI
sanpocos. He 3abyapre Tak:ke u npo narrept nepebopox (Bulkheads), uro6sr 3ape-
3epPBUPOBATH HEKOTOPYIO JI0JIT0 BBIYMCIUTEIbHOI MOINTHOCTH BHYTPEHHEH CTOPOHBI
I TPAH3AKIWH APYTUX TUTIOB.

PelieHne Npobnem Ha 3Tane TeCTUpPOBaHUS

HpO6JIeMa HeC6aJIaHCI/IpOBaHHI)IX MOIIIHOCTEN BO BpeMsA TECTUPOBAHUSA TTPAKTUYECKN
HUKOI'/Ia HE BO3HUKACT. B ocnosBHOM ITOTOMY, YTO /IJIsI TECTUPOBaHUA KasK/lasd CUCTEMaA,
KaK IIpaBuJIo, MaCHITa6I/IpyeTCH BCETO 10 IBYyX CEPBEPOB. B urtore B xo11€ HNHTETPaJIbHOTO
TECTUPOBaHU:I /IBa CEPBEPaA IMMPEACTABJIAIOT BXOAHYIO CUCTEMY, a €III€ /IBa — BHYTPEHHIOIO,
4TO /Ia€T COOTHOIIEHME O/IUH K OJIHOMY. AB Tporecce dKCIryaTalii 3To0 COOTHOIIEHNE
MOJKET COCTaBUTD JE€CATH K OJJHOMY NJINU TOTO XYJKeE.

Creptyet it ciesiaTh JIJIt TECTUPOBAHWS TOUHYIO YMEHBIIEHHYTO KOTIMIO BCETO TIPETIPH-
satus? 1o ObLT0 OBI 3710POBO, HO TaKOW BO3MOKHOCTH ¥ Hac HeT. Ho BbI MoXeTe BOC-
TOJIb30BATHCS TECTOBOM IIporpamMmMoit (cM. paszesn 5.7). [lytem umuraiimu mpoceaaoniein
MO/l HAarpy3KOll BHYTPEHHEH YacTW TeCTOBAs MPOTpaMMa TO3BOJTUT yIOCTOBEPUTHCS,
YTO BXO/IHAA CTOPOHA CUCTEMbI 6szeT TEPATDH (l)yHKHI/IOHaJIbHOCTb TIOCTEIIEHHO 1 TIpe-
CKa3yeMbIM 00pa3oM.

B To ke Bpems, mpe/itarasi CBOIO BHyTPEHHIOIO CHCTEMY, BbI, BEPOATHO, OKUIAETE <HOP-
MaJIbHOI» HArpy3ku. To ecTb BBI PE30HHO XKJETe, YTO CETOHSAIIHEee pacipeeieHne
cIpoca 1 TUIIOB TPAH3aKIIMii TPUMEPHO COBIIQJIET CO BUYepaliHeil Harpy3koil. Eciu Bce
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OCTaJIbHOE OCTaHeTcs 0e3 M3MeHeHul, 3HaunT, Ballle Aomnyuiedne Ob1o BepabiM. K 13-
MEHEHUIO HAIPY3KU Ha CUCTEMY MOIYT IIPUBECTU MHOTHE (haKTOPhI: MAPKETUHIOBbBIE
KaMIIaHWH, TyOJUYHOE YIIOMUHAHIE caiiTa, HOBbIe BADHAHTHI KOJIA LISl BXOJAHBIX CHCTEM
U Jlaske CChUIKU Ha nopTae HoBoctel Slashdot mam HOBOCTHBIX COIMANIbHBIX caiiTax
Fark u Digg. Kak mocTaBIiuK BHYTPEHHEH CUCTEMbI BbI ¢JIa00 MOHUMAETE CTPEMJICHUST
OTZIeJIa MAPKETUHTA, KOTOPbIII HAMEPEHHO BBISBIBAET BCE 9T M3MeHenus tpaduka. Eme
MeHee IIPeICKa3yeMbl Pe3yJIbIaThl OCBEILIEHNUS B IIPECCe.

Tak 4TO JK€e MOXKHO CJleJIaTh, €CJIM Ballla CUCTEMA CTAJTKUBAETCS C TAKUMU HeTpe/IcKa-
3yeMbIMU HaTTbiBaMu ? By ibTe TOTOBBI KO BceMy. Bo-TiepBbIX, cMO/IeTMPyHTe TIPON3BO-
JIUTEJBHOCTD CBOEI CHCTEMBI, 1a0bl YOEIUTHCS, UTO BbI [IPEACTABISIETE, UTO IPOUCXOIHUT,
0 KpaifHeil Mepe, TpuMepHO. TpH THICSYN TOTOKOB, THUIIMMPYIOTINX BBI30B CEMU/IECSITH
IISITU TIOTOKOB, — 9TO Hepeaivias CUuTyalus. Bo-BTOPbBIX, TecTHpyiiTe CHCTeMYy He TOJIbKO
1oJi cTaHAapTHON Harpyskoi. [locMoTpuTe, 4TO OMYUUTCH, €CAU B3ITh KOJIUYECTBO
BBI30BOB, KOTOPOE MOJKET TIPUNUTH C BXOJHOW CTOPOHBI, Y/IBOUTH €r0 M HAIeJINUTh Ha
CaMyl0 PeCYPCOEMKYIO TPaH3aKIIMI0. YCTOMYMBasE CUCTEMA 3aMEJIUT CBOIO paboTy MJIK
nake OBICTPO 3ABEPIINT €e, eCIi He CMOKeT 00paboTaTh TPaH3aKI[MIO 32 BhIIEJICHHOE
BPEMSI, HO MTOCJIE YCTPAHEHUsT HATPY3KK OHA CHOBA HAYHET (DYHKIIMOHUPOBATD B 00ObIU-
HOM peskuMe. ABapuifHOe 3aBepIeHIe, 3aBUCHINE TOTOKHU, MyCThIE OTKJINKHI WU JTasKe
GeCcCMBIC/IEHHbIE OTBETHI IOKA3bIBAIOT, YTO CUCTEMA HE BBIKUBET, & BO3MOKHO, JaKe
WHUITUUPYET KACKAJHBIN OTKA3.

3ANOMHMUTE
YuuTbiBaiiTe KOIMUYECTBO CEpPBEPOB U NOTOKOB

B npouecce pa3paboTku U TECTUPOBaHMS Ballla CUCTEMA, CKOPEE BCEro, BbIrNAAUT Kak OAWH
WK ABa CcepBepa, Kak U BCce NpoyMe BEPCUU OCTaNbHbIX CUCTEM. B pexxume akcnnyataumm
BMECTO COOTHOLUEHNSA OAUH K OAHOMY MOXXET BO3HMKHYTb COOTHOLUEHWE AeCATb K O4HOMY.
YunTbIBaNTE KONMYECTBO BXOAHBIX Y BHYTPEHHUX CEPBEPOB, A TaKXXe KOJIMYECTBO MOTOKOB,
KOTOpbIE Kakas U3 CTOPOH MOXeT obpaboTaTb.

YuuTtbiBaiite achpekTbl MacluTabupoBaHus 1 Nonb3oBaTene

HecbanaHcpoBaHHasi IPOU3BOAMTENBHOCTb MPEACTaBASET coboi 0CobbIN cyyaii acdexToB
MacLLITabupoBaHus: OfiHa U3 CTOPOH MacLITabUpyeTcsl HAMHOMO CUMbHEE APYroi. U3MeHeHus
B Tpadvike — ce30HHble, 06YC/IOBMIEHHBIE PbIHKOM MW OCBELLEHUEM B Npecce — MOryT CTaTb
MPUYMHON TOrO, YTO COBEPLLEHHO KOPPEKTHAsH BXOAHAs CUCTEMA NPUBELET K NEePEernosHEHNO
BHYTPEHHEN CUCTEMBI @aHASIONMYHO TOMY, Kak MOCTbl Ha cainTax Slashdot nnm Digg nopoxaatoT
TpacuK, C KOTOPbIM CaliTbl HE MOTYT CrPaBUTLCS.

Harpyaiite o6e cropoHbl MHTepdeiica

Ecnu Bbl NpeaocTaBnsieTe BHYTPEHHIOD CUCTEMY, UCCNEAYNTE, YTO NPOUCXOAUT, eC/N BHe-
3aMHo YBEIMUNTb HArpy3Ky B AECSTb pa3 MPOTUB 0ObIYHOM, BbIMOJIHSS CaMYHO PECYPCOEMKYHO
TpaH3akumto. MNpekpaTnT M cucTema ceoto paboTy? Mnu paboTta 3ameanunTcs, a NnoTom Bep-
HEeTCS Ha 06blYHbIV YpOBEHb? ECIN Bbl NPeAOCTaBseTe BHELLHIOW CUCTEMY, NPOBEPSITE,
YTO NMPOUCXOAMUT B Cllyyae, Koraa obpalleHunst K BHYTPEHHEW CTOPOHE OCTaloTcs 6e3 oTBeTa
WK OTBET MPUXOAUT KPalHE MeJSIEHHO.
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4.9. MeaneHHas peakuus

Kax ormeueno B paszjedne 4.1, Me/JieHHAs TeHepaIisl OTBETa HAMHOTO XYyJKe, YeM
OTKa3 B COeAMHEHII I BO3BPallleHre OInOKI, 0COOEHHO B CUTYaLUU CO CIYK-
GaMI1 IIPOMEKYTOUHOIO YPOBHS B CEPBUC-OPUEHTUPOBAHHOI apXUTEKTYPe.

BbICprIfI OTKa3 IIO3BOJIAET BbIBI)IBaIOHIeI;'I CUCTEME OIIEPaTUBHO 3aBEPIINTDH 06pa60TI<y
TPpaH3aKIINN. PesyanaT 9TOr'0 3aBEpIIECHUA — YCHemeIﬁ njiam Helea‘-IHbeI — 3aBUCHUT OT
JIOTUKHU ITPUJTIOKEHUA. A BOT MeZI]IeHHbHL/,I OTBET CBA3BIBACT PECYPCHI KaK BbISbIBaIOH_Ieﬁ,
TaK M BBI3BIBAEMOI CHCTEMBI.

[IpUYMHOI MEAIEHHBIX OTBETOB, KaK IPAaBUJIO, ABJIAETCSI N30BITOUHEI cpoc. Korma
BCE JOCTYIHbIE 00padOTYMKY 3a[IPOCOB 3aHATLL, Pe3epBa /I IIpUeMa HOBbIX 3alIPOCOB
ner. Kpome TOro, Me/i/IeHHbIE OTBETHI MOT'YT YKa3blBaTh Ha GoJiee riayGoKyo mpobaemy.
Hanpumep, IMEHHO TakK MPOSIBJISIOTCS YTEUKN HaMsTH, BEAb BUPTYaabHOI MallHe
BCe TsKeJIee BBIIESATH J0CTaTOYHOE /151 06pabOTKM TPaH3aKI[MK IIPOCTPAHCTBO. DTO
BBITJIAZIAT KaK BBICOKAS 3arpy3Ka MPOIECCOpa, XOTSA Ha CaMOM fieie 00yCITOBIEHO
c6OpKOii Mycopa, a He 06pabOTKOI TpaH3aKI[UH.

Emie g crankuBasics ¢ Me/lJieHHON peakiiueil u3-3a neperpysku cetu. B LAN rakas
CHUTYaIlUsl BO3HMKAET OTHOCUTEILHO Peiko, a BoT B WAN oHa BIioJiHe peajibHa, 0c0OeHHO
€CJTM TIPOTOKOJI CJIUIITKOM «Pa3roBopunBy. Ho vaiie s cTasiKuBasICst ¢ TPUIOKEHUSIMHT,
KOTOPBIE TIOJIHOCTHIO OIIyCTOIIA0T Gydep mepeaadu, Py 9TOM I03BOJISIS IIEPENOJTHUTh
Oydep npreMa, n3-3a 4ero BO3HUKAET OTKPHITOE, HO He paboratoiiee TCP-coenuteHme.
Takoe OOBIYHO CITyYaeTCsl B «CaMOIAbHBIX» HU3KOYPOBHEBBIX TIPOTOKOJIAX COKETA,
B KOTOPBIX MOIIporpamMMma read () He BXOAUT B IIUKJI, HE TIOJYIUB BCETO COJAEPKUMOTO

Oydepa.

Mennennoe pearnpoBaHmne, Kak IIpaBuJio, paCIIpoOCTPaHAETCA BBEPX OT CJIOA K CJIOIO,
KaK ITOCTEIIeHHO HapaCTaIOHII/Iﬁ BU/ KaCKaJHOI'O OTKa3a.

Ecu crcTema nMeet BOSMOKHOCTD CJIEUTD 32 COOCTBEHHO MTPOU3BOUTETHHOCTHIO
(TTOIPOOHO MBI TOTOBOPUM 06 3TOM B TiaBe 17), 0Ha CMOKET COOBIINTD, KOT/Ia BBITIOJ-
HeHne TOTOBOPA O CEPBUCHOM OOCTYKMBAHUY CTAHET HEBO3MOKHBIM. [IpeicTaBbTe,
4YTO Ballla CUCTEMa ABJAECTCA IMTOCTABITUKOM YCJIAYTU U 069{33Ha pearnpoBaThb B Te€UEHNE
cta MujLincekyH 1. Kak ToJibKo CKOJIb34 Ui CPeIHUH T0Ka3aTe b B TeYeHUe JBAIATH
MOCJIeTHUX TPAH3AKITUI TPEBBICUT 3TO 3HAUEHUE, CUCTEMA MOKET OTKA3aThCSI BBITIOJ-
HSTB 3aTIPOCHL. DTO MOKET TPOM30HTH Ha YPOBHE NPUJIOKEHUS, TIe CUCTEMa HAaUHEeT
BO3BPAIIATH OMMOKY BHYTPHU OMPeEIeTeHHOTO TTIPOTOKOIA. VTN Ha YPOBHE COeTMHEHNT],
OTKa3bIBasICh OT HOBBIX MOAKJIIOUEHHHT K COKeTy. Pagymeercst, 1000# 13 9TUX BAPUAHTOB
OTKa3a A0JIJKEH 6bITb JE€TaJbHO OIIMCAaH B JOKYMEHTAIIUN U HE ABJIATHCA HEOXKNTAH-
HOCTDBIO [IJISI BBI3BIBAIONUX CTOPOH. Tak Kak paSpa6OT‘{I/IKI/I oZ00HBIX cucteM, 6e3
COMHEHUSI, IPOYUTAIOT ATY KHUTY, K OTKa3aM OHU GYJIYT TOTOBBI U UX CHCTEMBI CMOTY'T
AKKyPaTHO CIIPABUTHCS C JAHHON CUTYyaIIHe.
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MepaneHHble OTBETbI Bbi3bIBAalOT KaCKafiHble OTKa3bl

Bollwenexatymne cucTembl, CTONKHYBLUUCH C MeAJSIEHHON peaKLl,VIel‘/'I, TaKXe 3aMeanaioT CBOKo
pa60Ty W1, Koraa BpemMsa peakunun npeBbICUT UX cobcTBeHHOe BpeMA OXunaaHus, MOryT oKa-
3aTbCs YA3BMMbIMU B NN1aHE CTabubHOCTL.

MeaneHHble OTBETbl BEAYT K pocTy Tpacdmka caiToB

OxupatoLwme 3arpy3ky CTpaHuL, Nob30BaTeNM YacTo LEMKAT Ha KHOMKe nepesarpysku
CTpaHWUbl, FeHepUpYs AOMOMHUTENbHbIN TpaduK ANs U TaK NeperpyXeHHON CUCTEMBI.

Ucnonb3yiite NnpuHLUMN 6bICTPOro oTkasa

Ecnu cuctema cnegut 3a cO6CTBEHHOM CKOPOCTHIO OTKMKA!, OHa CMOXET ONpeaenuTb hakT
3ameasnieHns paboTbl. PaccMOTpUTE BO3MOXHOCTb OTNPaBkM coobLeHns 06 ownbke B cy-
Yasix, Korga cpefiHee BpeMsi OTBETa MPEBbILIAET AOMYCTUMOE B IaHHOMW cucTeme (Unu, no
KpaliHeli Mepe, Korfa cpefHee BpeMsi OTBETa MPEBLILIAET BPEMS OXWUAAHWS Bbi3blBatoLLEN
CTOPOHbI).

NwmTe yTeuku namMsaTi n KOHQIUKTbI pecypcoB

KOHKypeHUMS 13-3a HEAOCTATOYHOrO KOMIMYECTBa MOAKOUEHUI K 6a3e AaHHbIX MPUBOAUT
K MeAsieHHbIM OTBeTaM. A MeANEHHbIE OTBETbI, B CBOIO OYepeb, YCyrybnsitoT 3Ty KOHKY-
pEeHLMIO, CO3/aBast MOSIOKMTESbHYHO 06PaTHYHO CBSA3b. YTEUKM NaMsTU 3aCTaBNStoT CO0pLUMK
Mycopa paboTaTb C Ype3MepPHOI Harpy3KoW, YTO ONSATb-TaKW 3aMeAsISieT PeakLMIo CUCTEMBI.
K TakoMy e pe3ynbTaTy NpuBOAST HEIPdEKTUBHBIE HU3KOYPOBHEBBIE MPOTOKOSbI.

4.10. SLA-nHBepcus

Cornauenue 06 yposhe obcayxusanus (Service-Level Agreement, SLA) npex-
cTaBsieT co60l KOHTPAKT, OTOBAPUBAIOIINE, KAK UMEHHO OPTAHU3aINs OJKHA
TIPEOCTaBIATh CBOM YCIyTH. CYIIECTBYIOT KOJTMUECTBEHHbBIE TOKA3aTeIN OKa3aH

yCIIyT ¢ (PUHAHCOBBIMY CAHKITHSIMHU B CIydae uX Hapytennst. OObeInHeHne HeKOTOPhIX
TeH/IeHIINH 1oBbIIaeT BakHOCTh SLA. OcHOBHBIM (paKTOPOM SABJIETCS IIPUBJICYCHUE
moneit, mHGpacTpyKTypsl 1 oniepanuii. ntepec k SLA mogorpeBaeT 3HaKOMCTBO ¢
6ubanorekoit UT-undpactpykrypsr (IT Infrastructure Library, ITIL), kotopast ckopo
Oyner npuamciena k crangapry 1SO 200002 u cpegoit ynpasaenust UT-ycayramm (IT
Service Management Framework, itSMF)3. Kpome Toro, B cdhepe nndopMamonHbIx
TEXHOJIOTHH CYIIECTBYET O0TIast HATIPABJIEHHOCTD Ha MOBBIIIEHNE CTEMEHH MPOdheccho-
HATM3Ma. AIMUHUCTPATOPBI MH(MOPMATTHOHHBIX CHCTEM CUUTAIOT CeOST MOCTaBITMKAMHI
BaJKHBIX YCJIYT, HEOOXOIMMBIX IS YCIENTHOTO (DY HKIIHOHUPOBAHUS UX MPEATpUsATHiA. 1
UM TPEBYIOTCS KOJTNYECTBEHHO BRIPAKEHHBIE COTTTATIEHNST 00 YPOBHE 0OCTYKUBAHYS, TTO-

! Dra rema packpbiBaeTcs B raase 17.

2 Cwm. https://ru.wikipedia.org/wiki/ISO_20000 1 http://www.itil.co.uk/.

3 Cwm. https://ru.wikipedia.org/wiki/ITSM u http://www.itsmf.com/.
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3BOJISTIONIIE BBLAEJIATH PECYPChI B COOTBETCTBUH C IPOU3BOACTBEHHOI HEOOXOAUMOCTEIO,
4TOOBI HE OTBEYATh Ha CTAaHJAPTHHIE Kalo0bl: «Moe npuiokeHre paboTaeTr CANIIKOM
MeJIJIEHHO, CIeJIaliTe YTO-HUOY Ib».

Ha pwuc. 14 HOBBIN caliT KOMIaHWUU — MPoeKT Frammitz — co3zman A7 BBICOKOM JI0-
CTYIHOCTH. ITO KPUTHUYECKH BasKHO, TOITOMY H30BITOYHOCTh IPUCYTCTBYET HA BCEX
YPOBHSX: 9JIEKTPOITUTAHIE, CETh, XPAHEHNE, CEPBEPHOE 060PYIOBAHIE, TIPIITOKEHUSI.
Ero apxutexTypa aBaseTCst HepasaeaseMoit (cM. Bpe3ky «Her obmnm pecypcam» B
paszere 4.7), 9To6br 06eCTIednTh MAKCHMATHHYTO TOPU30HTATLHYTO MACIITAOMPYEMOCTD
6e3 y3kux MecT. B TpeboBanusax SLA ykazaHo, 4TO ZOCTYIHOCTH caiita Frammitz
nomxHa coctaBuTh 99,99 %. To ecTh B MeCSI[ IOMYCKAETCS Uy Th GOJIee YeTHIPEX MUHY T
TIPOCTOS.

Ho necMoTp4 Ha THIaTeIbHOE MPOEKTUPOBaHMe, caliT Frammitz MoskeT yI0BIeTBOPUTD
tpeboBanust SLA TOJBKO MO CYACTIMBOI CIyIallHOCTH.

Pacnpe-
nenvTens
Harpysku

Beb-cuctema Beb-cuctema

MNpunoxeHne
1

Mpunoxexve
2

BupTyanbHbin
IP-npoTokon

CobpaHo
B Knactep

basa
OaHHbIX
2

basa
OaHHbIX
1

Puc. 14. ApxutekTtypa npoekrta Frammitz

Cam 110 cebe POEKT CUCTEMDbI TIPEJIIIOJIATaeT BBICOKYIO IOCTYITHOCTD, HO OH 3aBsi3aH Ha
psaa apyrux caysk6. ABTOHOMHas BeO-crcTeMa, He CBA3aHHAast C PACUETHON CUCTEMOIH,
OyXraJTepcKoil CUCTEMOIl, CUCTEMOI yueTa pecypcoB WK CUCTEMOI MHBEHTapU3aliH,
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BPSIZL JIM CMOKET MHOTO ITpoAaTh. JJo6aBuM cpeacTBa paco3HaBaHIs MOIIEHHUYECTBA,
WHTETPAIMU C TOPTOBBIMU MapTHEPAMU, Mepe/laui KJII0UEBbIX CEPBUCOB BHEITHUM
MOJAPSMUUKAM, 3AIIUTHI OT CIIaMa, YCJIYTU T€OKOJIUPOBAHUS, IPOBEPKY aJPECOB U
ABTOPU3AIINIO KPEANTHBIX KapT 1 TIOJIYYHM HACTOAMIYIO TTayTUHY. n KaK/1asd U3 9TUX
3aBUCHMOCTEN Ha APYTOM KOHIIE ysI3BUMa ¢ TOUKM 3peHust SLA. PucyHok 15 meMoH-
CTPUPYET CUCTEMBI, OT KOTOPBIX 3aBUCUT ITPOEKT Frammitz, u cOOTBETCTBYIONINE UM
nokasarenu SLA.

MpunoxeHne
nepBoro DNS nepBoro Ouepeau Pacnpeaenutens
napTHepa napTtHepa coo6LeHnn coob6LeHnn
SLA 99% 99,99% 99%
oTcyTCTBYET

LleHo-
Cknapackomn P obpa3oBaHue
yyer Fggn;gmo;utz 1 npoABuXeHue

99,9% SLA
OTCyTCTBYET

3awwmTa 3awuTa oT cnama

KopnopatusHbin

KopnopaTtuBHas

MoYTOBbIN "~ oT cnama Ha ypoBHe
cepBep DNSggclg;reMa Ha ypoBHe DNS NPUNoXeHnn
99,999% e 98,5% 99%

Puc. 15. BHellHMe 3aBUCMMOCTY npoekTa Frammitz

C m060ii cyx60i — KaKk BHYTPU, TAaK U BHE Balllell KOMIIAHUU — CHCTEMa 3aBUCUT
OT JIOCTYIIHOCTU TPAHCIIOPTHOTO YPOBH, cay:k6 nmenosanus (DNS) 1 nmpoToKoios
ypoBHs mpurokennst. OTKa3aTh MOKET J060i U3 ITUX CI0EB MPU JTOOLIX BHETTHUX
coemHEHNX. M ecam Kakaas U3 BAIlNX 3aBUCHMOCTEH He IPeycMaTpUBaeT TO Ke
camoe corariernne 06 ypoBHe 0OCTYKIBAHS, 32 BBITIOIHEHNE KOTOPOTO BbI B3SLINCE,
TO MaKCHMYM, UTO BbI MOYKeTe 00emiaTh, — 9To obecrednthb BbinoaHeHre SLA camoro
Xy/IIero U3 Balux nposaiijiepos. Tak kak 1npoekt Frammitz 3aBucut ot napraepa 1,
a Takke MeH000PA30BAHSI U TIPOIBIKEHSI, HE TIPEYCMATPUBAIOIINX HUKAKnX SLA,
TO, CTPOTO TOBOPSI, B cBoeM BapuaHTe SLLA oH He MOKeT ITpe/iyIosKUTh TapaHTUPOBAHHBIN
YPOBEHD IOCTYITHOCTH.
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3aKOH BEpOSATHOCTH PUCYET elile HoJiee yapydaonyto curyarnuio. Ecau nogoiitn
VIIPOILEHHO, BEPOSITHOCTb OTKa3a IIpoekTa Frammitz paBHa cyMMapHO# BEpOATHOCTH
0TKa3a B JI06OM €r0 KOMITOHEHTE UJIH B 10001 cryskbe. To ecTh e AMHCTBEHHOTO OT-
Ka3a B 3aBUCUMOCTH JOCTATOYHO, UTOOB! caiT Frammitz mepectan pa6otats. MoxkHO
HaInCcarh:

P(caiit paboraer) = (1 — P(BHyTpeHHUiT 0TKa3)) X P(mapraep 1 paboraer) X
x P(ckmazackoii yuer paboTaer) ...

Eciu caiit Frammitz paboTaer ¢ MAThIO BHEITHUMHU CJIY;KOaMI, JOCTYITHOCTD KasKIoil
13 KOTOpbIX paBHa 99,9 %, To Makcumym HOCTYITHOCTH, KOTOPBIN €r0 BJIAIEIBI[BI MOTYT
obemmarn, coctasut 99,5 %.

O6palleHne K CTOPOHHUM MOCTaBLUMKaM BCErAa CHUXKAET YPOBEHb 06CTYXXMUBAHMS.

Ecau momHOCTBIO OTCOEAMHNTD caliT Frammitz oT BHEITHUX CUCTEM, BEPOITHOCTD TIpe-
KpaleHus ero paboThl BBIYUCIAETCS TIPOCTO 110 hopmyJie P(BHyTperHuii otkas). OTkas
GOJIBIIMHCTBA CUCTEM IIPOUCXOAUT I/I€-TO B HTOM IIPOMEKYTKE.

B atom u cocrout SLA-uHBepcust: cucteMa, 00s13aHHast 00eCIIEUNTh BHICOKYO JTOCTYTI-
HOCTb, 3aBUCHT OT CUCTEM C MEHbIIEH J0CTYITHOCTbIO. U 17151 0beciiedeHust OroBOPEHHOI
B SLA BBICOKOIi JIOCTYITHOCTH MIPUXO/IUTCS BbIIaBATh JKeJlaeMoe 32 JIeHCTBUTEbHOE.
Boawmozxnsr 1Be ocnoBHbIe peakiiun Ha SLA-unBepcuio. [Ipeskme Bcero, MOJKHO U301~
POBaThCS OT cucTeM ¢ Gosiee HU3KMMU NokazarensmMu SLA. Yoeaurech, 4To Baliie Ipuio-
JKEHIe CMOJKET TIPOIOJIKUTD (DYHKIIMOHUPOBaHUe Oe3 yIaeHHOi cicTeMbl. JleiicTByiiTe
aKKypaTHO. YajeHue mpoMe;kyToaHoro [1O MoKeT aTh MpeKkpacHble Pe3yabTaThl, HO
3Ta BO3MOKHOCTh 3aBUCHUT OT XapaKTepa y/IaJIeHHOTO cepBUca. BbIBAIOT cUTyarum, Korjia
ox00HbLT BapuanT oTiazaer. Torua jKeaTebHo 3a1efCTBOBATh HEKKE IPeJOXPAHNTEH,
3aNUIIAONNE TPUJIOKEHNE OT BCEX €T0 COI03HMKOB,/TIOTEHITNAIBbHBIX Bparos. Kpome
TOr0, Oy/IbTe OCTOPOKHBI MIPK COCTABJIEHUHU COTJIAlleHust 00 yPOBHE 00CIYKUBAHUS.
Hu B xoeM ciydae He uimTe TaM «10cTymHocTb 99,99 %». (IloapobHee aTa TeMa pac-
cMmaTpuBaeTcs B riase 13.)

BMmecTo aToro ceegute 00CykKAeHIE K AOCTYIIHOCTU OTAEAbHBIX (DYHKIMUN WU IIPO-
rpaMMHBIX KOMIIOHEHTOB crucTeMbl. He 3aBucAINe OT CTOPOHHIX CJIyKO IIPOrpaMMHbIe
KOMITOHEHTBI MOTYT UMETh MaKCUMaJbHO BBICOKME moKazarean SLA. Y CBSI3aHHBIX €O
CTOPOHHUMU CJIYKOAMU TIPOTPAMMHBIX KOMIIOHEHTOB 9TOT TIaPAMETP MOKET ObITh PABEH
YPOBHIO IOCTYITHOCTH, TIPE/IJIaTaeMOMY TPETheH CTOPOHOMN, MUHYC BEPOSITHOCTD OTKa3a B
Baileii cobcTBeHHOM cucrteme. 1o MT-5KBUBaNIEHT BTOPOIrO 3aKOHA TEPMOJUHAMUKN L:
YPOBEHb CepPBUCA BCET/a TOJIBKO TTOHUKACTCA.

! Durponusa Beerga Bospacraer.
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He paBaiiTe nycTbix o6ewaHui

SLA-MHBEpCKSi 03HAYaEeT, YTO Bbl BblAAETE XKETAEMOE 3a AEWCTBUTENbHOE: Bbl ObellaeTe
YPOBEHb CepBUCa, AOCTUYbL KOTOPOr0 MOXHO TOJBKO Npy GOMbLIOM BE3EHMM.

WUccnepyiiTe Bce 3aBUCUMOCTH

SLA-MHBEpCUS NMOACTEPEraeT BaC B CaMblX HEOXWMAAHHbIX MECTaX, B YaCTHOCTM B CETEBOM
nHdpacTpykType. K npumepy, KakoBo cornaiwieHve o6 ypoBHe 06CnyXvBaHWs y Ballero
kopnopaTtusHoro DNS-knactepa? (4 Hagetoch, UTO y Bac TaM knactep.) Kak Hacuet SMTP-
cepByca? Ouepenelt CoobLUEHNI N MOYTOBbIX CYX6? CeTy XpaHEHWS AaHHbIX NPeanpUsTUS?
3aBMCMMOCTY NOACTEPEraloT Hac Be3fe.

W3onupyiiTe cucteMy, OroBOpPEHHYHO B BallieM CorJlalleHnmn 06 ypoBHe 06CymBaHus

Cpenaiite Tak, 4To6bl CCTEMa paboTana AaXke npu OTKYEHUM 3aBUCUMOCTeN. Eciv oTkas
3aBUCKMON CITy>k6bl MPUBOAMT K OTKa3y BalLEN CUCTEMbI, 3HAUUT, C MAaTEMATUYECKON TOUKM 3pe-
HUS! JOCTYMHOCTb BalLiei CUCTeMbl Bcerga byaeT Hibke, YeM AOCTYNHOCTb 3aBUCUMON CITyXK6b.

4.11. OrpoMHble Habopsbl pe3ynbTaToB

IMoaxoanuTe K TPOEKTUPOBAHIIO € U3PSIAHOM JI0JIel CKENTUIIN3MA, U BbI J00be-

Tech yeroitunBocTu. 3agaiite cebe Bomnpoc: «Kakum o6pasom crucrema X MOXKeET

OPUYMHATH MHE HETIPUSATHOCTH?», @ TOTOM UIIUTE CIIOCO0, MO3BOJISIONINN 13-
GesKaTh JIIOOBIX HEOKUJAHHOCTEN, KOTOPbBIE MOJKET TIPEMOIHECTH BAM MTPEOJIaraeMbIii
COIO3HUK.

Ecom Bare npusoskenne HamoMuHaeT GOJIBIIMHCTBO JPYTUX, CKOPEE BCETO, OHO OTHO-
cuTCs K cepBepy 6a3 TaHHbIX ¢ U3GBITOUHBIM JI0BepueM. 1 cobupaiock yoeuTh Bac, 4To
3/10pOBast JI0JIsT CKEMTUITU3MA TOMOJKET BallleMy TPUIOKEHIO N36€KATh HEKOTOPbIX
HETPUATHOCTEH.

[ToBCceMecTHO MCIOTh3YETCs CAeAYIONasa CTPYKTypa Kojaa: 0ase JAaHHBIX OTIIPABJIS-
eTCs 3alpOC, a 3aTeM Pe3yJIbTaThl MPOCMATPUBAIOTCS B IIMKJE ¢ 00pabOTKON KaKaoi
CTPOKU. 3ayacTyio o6padoTKa CTPOKHU O3HauYaeT J00aBJIeHIEe HOBOTO 00BhEKTa JaHHBIX
B cyIecTByonuit Habop. Yto mpousoiizer, ecii 6asa JaHHBIX BHE3AMHO BEPHET TISATh
MUJLTMOHOB CTPOK BMECTO MPUBBIMHON coTHI? Ec/m Barre npuiokenue B SBHOM BHJIE HE
OrpaHMYMBaET HaOOP PE3YJIBTATOB, KOTOPOE OHO coOmpaeTcs 06pabaThiBaTh, BCE MOKET
KOHYUTHCSA UCTONIEHNEM TTAMSITH WJIM TIOTIBITKOM JOBECTH 10 KOHIIA UK TOT/A, KOT/Ia
MOJTb30BATEb yKe JABHO MOTEPSI HHTEPEC K 3aTSHYBIIEMYCS TTPOIECCY.

YepHbIN NoHeaeNbHUK

BbI korma-HUOY /b OTKPHIBAIN YIUBUTEIbHbBIE YEPTHI B CTAPBIX 3HAKOMBIX? OOHApy-
JKUBAJI BHE3AIHO, UTO CaMbIil CKYYHBIN TTapeHb B orice yBIEKAeTCS MPBIKKAMU C
napanroToM? Y MeHsT TaKOe CJAYUUIOCh ¢ MOUM JIIOOMMBIM CEPBEPOM 3JIEKTPOHHOM
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kommepiyn. OnHask b1 6€30 BCAKOTO MPELyIIPEKICHNS BCe 9K3eMILIAPbI (hepMbl — GoJee
COTHH OTZAEJIbHBIX CEPBEPOB CO cOANTAHCUPOBAHHOI HAIPY3KOH — CTaIu ILJIOXO0 cebsI
Bectu. Bee kasamoch moutu ciayyaitnbiM. C cepBepoM Bee ObLIO B OPSIAKE, A YEPE3 IATh
MUHYT OH BAPYT HAUMHAJ IOJHOCTBIO 3aTPy>KaTh IIPOIECCOP. A €llle Yepe3 TPU-YeThIPe
MUHYTBI OH IIPeKpamia; padoTy ¢ omrOKoN maMaTi B BUPTyanbHoi Mamie HotSpot.
Pabouas rpyiina mepesarpyskaja cepsephbl ¢ MAKCUMAIbHON OBICTPOTOM, HO HA 3aI1yCK U
peABapUTeIbHYIO 3arPY3KY Kallla TpeOoBaIOCh HECKOIBKO MUHYT. VIHOrja ouepeHoil
cepBep IpeKpaiiaji paboTy 10 3aBepLIeHNs 3aIycka. Mbl He MOTJIN IIOAHATh IPOU3BO-
JIUTEeJIbHOCTD Bbile 25 %.

HPEZICTaBbTe (I/UII/I BCIIOMHUTE, €CJIN Bbl C TAKUM CTa]IKI/IBaJII/ICb), KaK B 5 4acoB yTpa Bbl
IIbITACTECH 6OPOTBCH C COBEPHICHHO HOBBIM PEKXNMOM OTKa3a, O/THOBPEMEHHO YUaCTBY 1
B TeJIEKOH(l)epeHLII/H/I Ha Ba/IIlaTh Y€J/IOBEK. HeKOTOpre yY4aCTHURKN KOH(l)epeHLII/II/I
paropToBav O TEKYIIEM COCTOAHWH, IPYTUE TIBITAJIMCD TPUAYMATh 6bICTpBIe CIOCOOBI
BOCCTAaHOBJICHUA pa6OTOCHOCO6HOCTI/I, KTO-TO CTapaJiCA JOKOIIaThCA /10 IIEPBOIIPHUYNHDI,
a KTO-TO HEC OKOJIECCHILY.

MpblI 1ocJiajii CUCTEMHOTO a/IMUHUCTPATOPA U CETEBOT0 MHKEeHepa MCKATh CJIe/[bl aTak
oTKa3a B 00CJIyKUBaHUU. AIMUHUCTPATOP Halleil 6a3bl JAaHHBIX OTYUTAJICS, UTO C
6a30ll Bce B TOPSIZIKE, HO OHA UCIBITBIBAET OOJIBIIYIO HATPY3KY. ITO OBLIO MOHSITHO,
[IOTOMY YTO IIPU 3aMyCKe KaK/bII cepBep MOCBLIAN COTHU OOPAIeHNi, TOTOBSI CBOU
K9IIIK K TpueMy 3arrpocoB. Ho HEKOTOpbIe cepBePBI MpeKpaliajiu paboTy ele 10 3TOT0
MOMEHTA, TO €CTh CUTYaI[UsT He ObLIa CBsI3aHa ¢ BXOASIIUMIE 3alipocaMu. Bricokast 3a-
rpy3Ka mpoIeccopa 3acTaBUIA MEHsI TOAYMaTh 0 cOOPKe MYCOPa, U s CKa3as TPYIIIe,
4TO MPOBJIEMBI CIIEAYET UCKATh B (DYHKIIMOHUPOBAHUN TTaMsITU. PasymeeTcst, KOT/ia st
B3TJISTHYJI Ha IOCTYITHYIO IMHAMUYECKYIO ITaMsITh Ha OJTHOM U3 CEPBEPOB, TO BBISICHU-
JIOCh, 4TO ee 0OBEM CTPEMUTCS K HYTI0. V1 4epe3 HEKOTOPOe BPeMsT TTOCTe TOCTHKEHUST
ATOTO 3HAYEHUS BUPTyasibHas Java-mariuta (Java Virtual Machine, JVM) nosyunia
ommbry HotSpot.

O6bIYHO HEXBATKA MAMSTH JIJIsI BAPTYAJIbHOI Java-MaIlinHbl COMPOBOKAAETCS HCKITIO-
yeHueMm OutOfMemoryError. I[TosHoe npekpaleHie padboThl BOSHUKAET TOJBKO IIPU
BBIIIOJIHEHUHM HEKOET0 HaTUBHOTO KO/a, He IIpoBepsioniero Ha 3Hadyenue NULL 1ociie
BbI30Ba MeTo/1a malloc (). EquHcTBeHHBIN H3BECTHBIN MHE HATUBHBIN KO/ TPUHAJIEKAT
JDBC-npaiiBepy Tuna 2. /IpailBepbl 3TOT0 THIIA UCIIOAb3YIOT TOHKUII Java-ciioii st
obpaieHus k 6ase gaHHbIX HaTUBHOU API-6ubanorexu npoussoaureis. Pasymeercs,
BBIBOJI JIaMIIa CTEKA TTOKA3aJI, KaK UCTIOJHIETCS KOJl IIyGOKO BHYTPH JpaiiBepa Gasbl
JAHHDBIX.

Ho kak cepBep B3anmoieiicTBoBas ¢ 6a30ii TaHHBIX? S1 MOMPOCIIT A/ IMUHICTPATOPa Gasbl
OTCJIEINTH TIOCTYIABIINE OT CEPBEPOB MPUIOKEHUH obparennst. Bckope ouepennoit
cepBep MpeKpaTu paboTy, U MbI CMOTJTH TIOCMOTPETD, YeM OH 3aHUMAJICS TIEPETT «BXOZIOM

! Jlna mopeit, He 3aHUMAIOMINXCA Java-TIpOrPaMMUPOBAHNEM, TIOSICHSIIO: HAMUGHbILL KOO O3HAYAET
MOJIHOCTHIO CKOMIIUJIMPOBAHHBIE MHCTPYKIUU K TJIABHOMY Ipoiieccopy. OGbIYHO 3TO KO Ha
sazpike C i C++ B AMHAMMYECKU TO/KII04aeMbIX Onbsnorekax. HaTUBHBIN KO/ TIe4aibHO
M3BECTEH KaK HCTOUYHUK OTKA30B 110/ HATPY3KOIA.
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B CyMepeuHyio 30HY». Ho Bce oGpariieHust BBITIsiies i coBepiieHHo 6e3001iHo. PyTuHHbIC
nporenypol. Hu ciena kycrapubix SQL-MoHCTPOB, KOTOPBIE S MHOTIA BCTpeyad (3arpo-
ChI Ha BOCEMb TOJIEH C TIATHI0 00BEANHEHUSMY B KayKI0M Tto3amnpoce u rp.). [loceamee
o6HapyKeHHOe MHOT 06palieHre OTHOCUIIOCH K TabJIuile COOOIIEHIH, KOTOPYIO CepBep
UCIIOJIB30BAJI B KauecTBe cBoeil M S-peanusannu, ymeromieil paborats ¢ 6a30il JaHHBIX.
Ee sx3em1igapbl B 0cHOBHOM UH(GOPMUPOBAJIH JIPYT IPYTa, KOT/A CIEYeT OIyCTOIIUTD
COOTBETCTBYIOIIMIT Ka1il. Paszmep Tabuiibl He osken 6611 ipesbiiarh 1000 cTpok, HO
aIMUHICTPATOP Ga3bl JAHHBIX CKA3aJI, YTO OHA BO3TJIABJIAJIA CIIUCOK CAMBIX PECYPCOEM-
KHX 3aIIPOCOB.

ITo kakoii-To mpu4KHe B 310 06BIYHO HEGOJBINON TabauIle 6b1T0 GoJiee TeCATH MUTT-
JIMOHOB CcTPOK. Tak Kak cepBepbl MPUIOKEHUIT OBIIN 3aIPOrPAMMUPOBAHBI U3BJIE-
KaTh U3 TabOJUIBI BCE CTPOKU, KaXK/IBIH U3 HUX TBITAJICSA TIOJYYUTh JECATh C JTUITHUM
MIJITHOHOB coobmieHuit. CTpoky GJIOKMPOBAIUCH, TIOTOMY YTO CepBep MPUIOKEHUI
BbIIaJT oOpatieHne «BbiOpaTh /st 0OHOBIEHYs >, [Ipu TIOTIBITKE IPEBPATUTH COOBIIE-
HUS B 0OBEKTHI OH M3PACXO/I0BAJ BCIO IOCTYMHYIO AMSTh U, B KOHEYHOM CYETE, TIpe-
kparus paboty. [Tocsie aToro 6asa faHHBIX OTKATUIIA TPAH3AKIMIO Ha3ajl, 0CBOOOINB
GJIOKUPOBKY. 3aTEM CUACThST MOMBITAJ CJACAYIONIUN cCepBep TPUI0KEHII, 3ATIPOCKB Ty
ke tabsuiy. Takum 06pa3oM, HaM MIPUIIIOCH MPOJEIATh OTPOMHYIO paboTy, IPOCTO
4TO6BI HEHTPATMZ0BATH OTCYTCTBHE B OOPAIIEHIN CEPBEPa MPUTOKEHUI TPETOKEH ST
LIMIT. K MOMeHTY, KOr/la CHCTEMY YAaJl0Ch CTaOUIM3UPOBATh, YEPHBI TIOHEIEIbHUK
3aKOHYUJICS... HACTYIINJI BTOPHUK.

B KoHEYHOM cueTe MBI TIOHSLIH, OTKY/Ia B TabJIHIIE B3SATUCH JIECSTh MUJIHOHOB COOBIIE-
HUIA, HO 9TO ObLJIA yIKe IPYTrast UCTOPHSL.

ITOT BUJL OTKa3a MOYKET BO3HUKHYTH TIPK OOpaliieHnn K 6azaM JaHHbIX, IOCTYTIE K pac-
npegeseHHbIM 00bekTaM uin Beb-cayxbam. Ilogasigercsa on u npu AJAX-zamnpocax K
BeO-cepBepam. Pacnipoctpanennas (hopMa Takoro 0Tkasa HabJIioaeTest pu IPOCMOTpe
CBSI3€l «TUIABHBI-MOAYMHEHHBIN». Tak Kak Ha cTajuy pa3paboTKU UCIIOIb3YIOTCS, KaK
npaBuiIo, HeGobiue 6a3bl JAHHBIX, Pa3PabOTYNKU BPSIJI JIU UMEIOT THAHC CTOJTKHYThHCS
¢ nogo6HbIMY MTocecTBIsIMU. Ho mocsie aKCcIyartaum CHCTEMBI B TEUEHHUE IOJIa JIaKe
POCTON TIPOCMOTP «BBHIOOPKH 3aKA30B KJIMEHTa» MOKET BEPHYTH OTPOMHBIN HabOP
PEe3yJIbTaToB.

OTBJIEUEHHO TOBOPSI, OTPOMHBII HAOOP Pe3yJIbTaTOB BO3HUKAET, KOT/Ia BbI3bIBAIOTIAST
CTOPOHA TI03BOJISIET JAPYTOI CTOPOHE AMKTOBATH YCJAOBUS. JTO OTKA3 B KBUTUPOBAHUM.
B mo6om API wiiu mpoToKoJie BBI3bIBAIONAs CTOPOHA BCET/a M0JKHA 0603HAYATH,
KaKoe KOJIMYECTBO Pe3yJIbraToB OHa rorosa npunsaThk. [Iporoxon TCP nenaer ato B
crpoke 3arosioBka «windows. MHTepdeiic moucKoBbIX CysK6 MO3BOJSAET YKa3bIBATh,
CKOJIBKO PE3YJIBTATOB CJIEAYeT BEPHYTH U KAKUM JIOJKHO ObITh HAYATIbHOE CMEIeHHe.
Crangapraoro cuntakcuca SQL 17151 yKazaHus npeiesibHOr0 YKCia Pe3yIbTaToB He
cymectsyer. Mucrpymentst ORM (Takue, kak Hibernate u iBatis) moanepxusaior
napameTp 3arpoca, OrpAaHMYUBAIOIIUIT YMCJIO BO3BPAIIAEMBIX PE3YJIbTATOB, HO MPU
06paboTke accorparmii (Takux, Kak CoAepKUMOe KOHTeHepa) 9TOT0 He MPOUCXO/IHT.
CJieoBaTeIbHO, CTOUT ONACATHCS JIOOBIX COOTHOIIEHWIT, TO3BOJISIONUX HAKATIINBATh
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HeorpaHn4eHHOE KOJMYECTBO ITOTOMKOB, HalTPUMEP COOTHOIIECHHNA 3aKa30B K CTPOKaM
3aKa3a NN I10JIb30BaTECJIbCKHUX HpO(bHJIefI K nocenieusm caira. Ilozx 11o/103peHure 10~
MagaloT 1 CYIUTHOCTH, 3aHUMaIOIINeCs perMCTpauMeﬁ M3MEeHEeHU.

Ecymm Bb nirere coberBennbiii SQL-Ko1, MCIIOAb3YITe OQMH U3 CIELYIONINX PELEIITOB
OTpPaHUYEHUST KOJNYECTBA U3BJIEKAEMBIX CTPOK:

-- Microsoft SQL Server
SELECT TOP 15 colspec FROM tablespec

-- Oracle (since 81)
SELECT colspec FROM tablespec
WHERE rownum <= 15

-- MySQL and PostgreSQL
SELECT colspec FROM tablespec
LIMIT 15

Hernosabim periieHneM (HO 9TO JIy4liie, 4eM HUUero) OyIeT 3alpoc BCEX PE3yIbraToB
C BBIXOJIOM 13 06PabaThIBAIOIIEr0 MX IIMKJIA TIPU JOCTHKEHUN HEKOTOPOTO MAKCUMaJlb-
HOTO KOJMYECTBA CTPOK. ITO 0GECTIEUNBAET CePBEPY MPUIOKEHIIT TOTOTHUTENHHYTO
cTabUJIBHOCTD, XOTS M 32 CYET BIIYCTYHO PACXOAYEMON MPOU3BOAUTEIbHOCTH Oashl
JTAHHBIX.

OrpomHbie HaOOPBI PE3YJIBTATOB SIBJSIOTCS PACIIPOCTPAHEHHON IPUYNHON Me/IEHHOM
peaxtun. OHU MOTYT OBITH CTEAICTBHEM HAPYIITEHST CTAOMIHLHOTO COCTOSHIIS.

3ANOMHUTE
Wcnonb3yiiTe peannctuuHble 06beMbl AaHHbIX

Ha6opb| AaHHbIX, C KOTOPbIMU NPUXOANTCA UMETb AEN0 Ha CTaauax pa3pa60TKM n TeCTn-
poBaHuA, KakK npaBuno, CIMWKOM Malbl ANna BO3HUKHOBEHUA [laHHOW I'Ip06J'IeMbI. YT0o6bI
NMOCMOTPETb, 4YTO npom3ot‘/'|,ueT, Koraa 3anpocC BEPHET MUNJIMOH CTPOK, KOTOpble cneayeTt
NpeBpaTUTbL B O6'b€KTbI, BaM HY>XeEH Ha60p OaHHbIX, I'IOJ'IyHaeMbIIZ BO BpEMA 3KCnyaTaunu.
Mo6ouHow BblFOﬂOﬁ OT TeCTUpoBaHUA C noao6HbLIM Ha60pOM [aHHbIX siBnsieTcs 6onee TouHas
VIH(bOpMaLlVIFI O NMPOn3BOAUTENTIBHOCTN CUCTEMBI.

He nonaraiitecb Ha NOCTaBLYMKOB AAHHbIX

[axe ecnu Bbl iyMaeTe, YTO OTBETOM Ha 3anpoc Bceraa 6yaeT HebosbLUol Habop pesy/bTa-
TOB, NOMHWTE, CUTYaLMsi MOXET U3MEHUTLCS 63 NpeaynpexXAeHnst U3-3a KakoW-To Apyron
YacTu cUCTeMbl. EANHCTBEHHbIE 3HAUEHNS], MEIOLLME CMbICST, 3TO «HOJIb», KOAUH» U «MHOTO.
Tak YTo ec/iM B 3anpoce He yKa3aHo, YTO OH ZO/HKEH BO3BPaALLAaTb POBHO OAHY CTPOKY, OH
MOTEHLMANBbHO MOXET BEPHYTH CIMLLKOM MHOTO CTPOK. He CTOWUT nosiaraTbcs Ha nocTaBLuimMKa
[laHHbIX, CYMTas!, YTO OH BEPHET OrpaHNYEHHbIN Habop. PaHO UM MO34HO OH MOXET COMTK
C yMa v 6e3 BCsIKMX NMOBOAOB NepenonHnTb Tabnuuy. U uTo Bbl Toraa 6yaeTte aenatb?

BcTaBnsiiTe orpaHMuMTENU B ApYryue NpoTOKOJbl MPUKIAAHOIO YPOBHS

O6palueHuns k Beb-cnyxbam, RMI, DCOM, XML-RPC — Bce 3Tv Bewm MOryT BEpHYTb BaM
OFPOMHBbIV HAbop 06bEKTOB, YTO NOTPEBYET CIMLIKOM 60/bLLIOr0 06beMa NaMSATU.




[laTTEpPHbI
CTabunbHOCTH

Termepn, KOT/IA BB 3HAETE, KAKUX AaHTHTIATTEPHOB CJIELYET N30ETaTh, B3TJISTHEM HA IPYTYIO
CTOPOHY MeJasu. B 9Toll ri1aBe Bbl IO3HAKOMUTECH ¢ HEKOTOPLIMU ITATTEPHAMU, KOTOPbIE
SIBJITIOTCST TPOTHBOTIONOKHOCTBHIO OTIMCAHHBIX B TTPEALIAYIIEH TIaBe «youiins. Bocemb
[I0JIE3HBIX IIATTEPHOB IIOMOLYT BaM B IIOCTPOECHUU apPXUTEKTYPbI U IIPOEKTUPOBAHUM,
MO3BOJISIST YMEHBINNTD, YCTPAHUTD WJIN CMSATYUTH BIIMSTHIE TPEINH Ha cucteMy. OHI
He TOJBKO TIOMOTYT MPOTPAMMHOMY 0OeCTIeYeHII0 MPOHTH KOHTPOIh Ka4eCcTBa, HO 1
TapaHTHUPYIOT BaM TTOCJIE €T0 3aMyCcKa HOYHOI COH M HUYeM He TIPephIBaeMoe O0TIeHT e
¢ ceMbeit.

Ho He ciepyer gymarh, 4To cucreMa ¢ GOJIBIIMM YHUCIOM [IaTTEPHOB IIPEBOCXOIUT CU-
cTeMy, B KOTOPOI MX MeHblile. « KoJn4ecTBO IPpUMEHEHHBIX TTATTEPHOBY HE SIBJISETCS
IOKa3aTeJleM KadecTBa. BaM Hy»KHO BBIpabOTaTh MbIILJIEHUE, HAIIPABJIEHHOE B IIEPBYIO
oyepe/b Ha BOCCTAHOBJIEHUE PAOOTOCIIOCOOHOIO COCTOSIHUSL. PUCKYsI TOKa3aThCs 3aHY-
JIOH, TTOBTOPIO eIlle pa3: Bcerja sKAnTe oTka3a. I rpaMOTHO TpUMEeHSIITe TaTTEePHBI 71T
CHUIKEHUS BPeJla, IPUIMHSIEMOTO OT/IeIbHBIMU OTKAa3aMU.

5.1. 3apgaBanTe TaMMayThl

B 6b11b1e BpeMeHa mpobaeMbl, CBSI3aHHBIE C CETSIMH, 33I€BAITH TOJTHKO TIPOTPaM-
MUCTOB, pabOTaBIINX ¢ HU3KOYPOBHEBBIM IIPOTPAMMHBIM 0O€CIIeUeHEM: OTIe-
PAIIMOHHBIMY CUCTEMaMHU, CETEBBIMU ITPOTOKOJIAMY, YIaJIeHHBIMU (hali TOBBIMHU
cuctemMamu u T. 1. Ceifyac mpakKTUYECKH BCe, KPOME CAMBIX TPUBHUAJIbHBIX TTPHUJIOKE-
HW, B TOW Uau pyroil hopme 3a7ieliCTBYET CeTH, a 3HAUUT, KasK/I0T0 MTPHUJIOXKEHU ST
Kacaercs (pyHgaMeHTaIbHOE IIPAaBUJIO: CeTH IIoJiBepskeHbl oTKa3aM. [ToBpesxieHHbIM
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MOJKET OKa3aTbCA Ka6e]lb, MapuipyTnu3aTop, KOMMYTAaTOP NJIN KOMIIbIOTEDP, K KOTOPOMY
BbI O6p8.I_L[3.€T€Cb. W naxe eciiu coeguHeHne yiKe yCTaHOBJIEHO, 1100011 13 3TUX dJIe-
MEHTOB MOJKET OTKa3aTb B JIIO6yIO MUHYTY. Ecnn HOJIO6HO€ npousoﬁ/:[eT, Balll KO He
CMOJKET ITPOCTO 3aMEPETDH U JKIaTh OTBETA, KOTOprfI, BO3MOJKHO, HUKOT'/la HE TPUJIET;
paHbllIe NJIN ITO37KE OH JIOJIKEH ITPEKPATUTDH CBOIO pa60Ty. O)KI/II[&HI/IG HE€ OTHOCUTCAA
K MeTO/laM MPOECKTUPOBaHUA.

OTHbIHE M HaBcerga CeTv OCTaHyTCS HEHaAEXHbIMMU.

TaiimayT — 3TO TPOCTON MEXaHM3M, KOTOPBIN TTO3BOJIIET MPEKPATUTD OKUIaHUE OT-
BETa, €CJIM BBI JlyMaeTe, 4TO OH He mpujaeT. Kak-To ObLT y MEHST IPOEKT 110 TIEPEHOCY
6ubmorexku cokeroB BSD 8 UNIX-cpeny Ha 6ase meitadpeiima. 51 6b11 BoOpysKeH
cronkoit fokymerToB RFC 1 Maccoii HemoHATHOTO mporpaMMHOro koza s UNIX
Bepcuu System V Release 4. Ha mpoTsikeHI BCEro MpoOeKTa MHE HE JIaBaJIi MOKOST /IBa
Borpoca. Bo-TiepBbIX, HHTEHCUBHOE UCITOJIb30BaHMe OJI0KOB #ifdef /st pasiinaHbIX ap-
XUTEKTYP CO3/IaBaJIO BIIEYATJICHHUE, UTO ATY CHCTEMY TIEPEHECTH KyIa-T100 CIIOKHEE, 4eM
JIBAJIIIATH PA3HBIX OMEPATTMOHHBIX CUCTEM, TIEPEMEITAaHHBIX IPYT C APYToM. Bo-BTOPBIX,
ceTeBOH Ko/ ObLI IIepeHACHIIIEH TIPoIeypaMu 00paboTKu onboK Ha Haze TaliMayToB
PasHbBIX BUIOB. TeM He MeHee K KOHILY BBITTOJTHEHUS MTPOEKTA S CMOT MOHSTH ¥ OIIEHUTD
3HAUEHUE ITUX TalilMayTOB.

3anpoc anst obcyxaenns (Request For Comments, RFC) — 3T0 AOKYMEHT U3 cepum npo-
HYMEPOBAHHbIX MH(OPMALIMOHHBIX AOKYMEHTOB MHTEpHETA, coAep ) allmuX TEXHUYECKHe
cneumndmKaummn 1 CTaHaapTbl, LUIMPOKO NMPUMEHSIEMbIE BO BCEMUPHOW CETU.

[DKO CMPALUMBAET: BCE 3TO HATPOMOXXAEHWE AEACTBUTEJIbHO HY)XHO? —

BaM MOXXeT MokasaTbCsl, KaK Ka3asioCb MHE BO BPeMsi nepeHoca 6UB/IMOTEKN COKETOB, UTO
o6paboTka BCeEX BO3MOXHbIX TaliMayTOB HEOHOCHOBAHHO YCMOXHSIET KoA. PasyMmeeTcs,
YPOBEHb C/TIOXXHOCTU MNPV 3TOM BO3pacTaeT. MOXeT 0Ka3aTbCs, YTO MosIoBMHA Ballero koaa
6yneT nocesileHa 06paboTke OLMOOK, @ He HeOHX0AMMBIM (DYHKLIMOHAbHBIM BO3MOXHOCTSIM.
Ho s yTBep)aato, YTO HanpaB/ieHHOCTb Ha 3KCJlyaTauuio, @ He NPOCTO Ha MPOXOXAEHNE
TECTUPOBaHUS, ONpeaenseTcs CNOCO6HOCTLIO CMPaBAATLCS C BO3HMKAOWMMM NpobnemMamu.
KoppekTHO peannsoBaHHasi 06paboTka oMGOK MOBbLILIAET YCTOMYMBOCTb CUCTEMBI. U XOTS
Bbl HE 0XKAETECh 3@ 3TO 6/1arofapHOCTU OT MO/b30BATENEN, MOTOMY YTO CTabusibHO pa-
60TaloLLy0 CUCTEMY CUMTAKOT CaMO COBOM pasyMetoLLeincsl BeLllblo, 3aTO HUKTO He byaeT
6yanTb Bac Mo Ho4aM.

Yrno6Ho pactosioxkeHHbie 06paboTUNKY TaiiMayTOB 00eCIeTnBaIN JOKAJU3ATIIIO
HeucIpaBHOCTEH, B peayJibraTe HpobieMa B IPyroil cucTeMe, oACUCTEME UIN YCTPOIi-
CTBe He CTaHOBUJIACH Balieil mpobiemoil. K coxkasieHuto, ¢ TIOBBIIIEHHEM Y POBHSI
abCTPaKIUK U OTXOJ[OM OT HU3MEHHOTO MUPA allapaTHOro 0OecneYeHrst KOPPEKTHAST
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paccTaHoBKa TAaliMayTOB CTAHOBUTCS BCe GOJIbINEH PEKOCTHIO. BO MHOTHMX BBICOKO-
ypoBHeBbIX API mouTH UM TOJHOCTBIO OTCYTCTBYET BO3MOXKHOCTD SIBHOTO 3a/laHU S
apaMeTpoB BpeMeHU oxkuanns. [IpejocrasisiemMble 1POU3BOLUTENAMU KIUECHTCKUE
OGUOTMOTEKN TTeYaTHHO M3BECTHBI TIOJMHBIM OTCY TCTBUEM TaiiMay ToB. A PI-6ubanoTexn
4acTo 06padaThIBAIOT CBSI3H MEXK/Y COKETaMH OT UMeHHU 1puoxkeHnst. CKpbIBasi 0T
[IPUJIOKEHU Peasbublil COKeT, OHU MellaloT IPUIOKEHNIO YCTAaHOBUTD KU3HEHHO
HEeOOXOMMBbIE TAlMay THI.

TaiimMay ThI UMETOT 3HAYEHIE U B PAMKAX OJIHOTO MPIJIOKEH ST, VICTONHATHCS MOJKET J0001
mys pecypcos. [IpumaTO 6I0KMPOBATH BBI3BIBAIONINI MTOTOK, TOKA He GyIeT MpoBepeH
OJIH U3 PecypcoB (cM. paszen 4.3).

BaskHo, 4TOGBI JT1000i1 TIyJI pecypcoB, GJOKUPYIONIMIA TIOTOKH, MEJ BPEMS O/KUIaHS,
rapaHTUPYIOIIee, YTO B KOHEUHOM cueTe OJIOKUPOBKa Oy/IeT CHITA BHE 3aBUCHMOCTH OT
JIOCTYITHOCTU PECYPCOB.

Taxske Oyzbre 0CTOPOKHEE ¢ METOZIOM java.lang.Object.wait(). Mcnosbayiite Takyo
(bopmy, B KOTOPOIT CyTIiecTBYeT BO3MOKHOCTD YKA3aTh BPEMST O’KUIAHUS B KAUeCTBE apry-
MEHTa, BMECTO OoJiee TIPOCTOi (hOpPMBI, He UMEIOTIel TaKoi BO3MOKHOCTH. TO jKe camoe
KacaeTcs KJIacCoB HOBOM O6ubamoreku java.util.concurrent!. Beerga mombsyiitech
TaKUMU BepcusiMu MeTo/1oB poll(), offer() utryLock(), KoTopble IPUHUMAIOT BpEMS
O’KMJIaHUSI B KAYeCcTBe apryMeHTa. B mpoTuBHOM cirydae Bbl MOKETE TIOTIACTh B CUTYAITUIO
BEYHOI'0 O’KUIAHUA.

s yno6erBa paboThl ¢ Be3[ecylUMK TalMayTaMi HY;KHO pasOuTh IJIUTeIbHbIE
orieparuu Ha HabOP MPUMUTHBOB, KOTOPbIE MOTYT MCIOJIb30BATHCS B PA3HBIX MECTaX.
[Tpeamnososkum, BaM HYKHO BBITPY3UTh COEANHEHE ¢ Ha30i JAaHHBIX U3 ITyJIa PECYPCOB,
3aIlyCTHUTB 3aIIPOC, Tpeodpa3oBaTh OTBET ResultSet B 0OBEKTHI U BEPHYTH COCAMHEHIE
B 1ryJ1. [To MeHbIIelt Mepe B TpexX TOUKaX 9TON MOCTeIOBATETbHOCTH B3aUMO/IEHICTBUH
MOJKET ITPOM3OUTH 3aBUCAHUE HA HEOIPEIeJeHHOE BpeMst. BMecTo TOro 4ToObl ucath
BECh 9TOT KOJI B IECATKE MECT € COIYTCTBYIOMIel 06paboTKON TaiiMayToB (He roBOpst
yIKe 0 IPYTuX BUAaX omunboK), cosaaiite o0bekT QueryObject (cm. kuury Patterns of
Enterprise Application Architecture Maptuna Daysiepa), KOTOpbIii OyA€eT IIPeACTaBIATh
M3MEHSEMYIO YaCTh B3aNMO/I€HICTBUSI.

B xauectBe mabaona 1711 00paboTKU MOAKIIOUEHNH, 06pabOTKY OIINGOK, UCIIOJTHEHUST
3apocoB 1 06pabOTKY Pe3yIbTaTOB UCIOJb3YiiTe 000OIIEHHBIN KOMITOHEHT Gateway
(cM. kmacc JdbcTemplate dpeiimBopka Spring?). O6beauneHne 3TOro 0OIIEro naTrep-
Ha B3aMMOJEHCTBUS B OAMH KJ1acc obJerdaer mpuMeHeH e TTaTTePHA TIPeA0XPaHITe st
(Circuit Breaker).

! TlostBumace B Java 5. Paboraioriue ¢ 60Jiee pAHHUME BEPCUSIMU MOTYT 3arPy3UTh 9Ty GHOIUOTEKY
U COOTBETCTBYIONIUM 00Pa30M U3MEHUTH MMEHA [TAKETOB.

2 CwM. http://static.springframework.org/spring/docs/1.2.x/api/org/springframework/jdbc/core/
JdbcTemplate.html.
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TafimayTam 4acTo coryTCTBYIOT TOBTOPeHUS. 110 TPUHITUITY «ITPUIIOKUM MaKCHUMYM yCH-
JINI» TIPOTPAMMA IBITAETCS TIOBTOPUTD OTIEPAIIMIO, BPEMs O3KU/IAaHUS KOTOPOH UCTEKJIO.
[ToBTOpHAS MOMBITKA, CIeTaHHAS CPa3y IOCJIe 0TKA3a, UMeeT P/ TOCJIe/ICTBUM, U faje-
KO He BCe U3 HUX MOJIOKUTENbHbIe. EC/in TpUYnHOIi 0TKa3a cTaja Kakasi-To cepbe3Has
pobJieMa, HeMe/[TIEHHOE TTOBTOPEHIE, CKOPEE BCETO, TPUBEJIET K AHATIOTUIHOMY OTKa3Y.
Xot4 B ciryyae HEKOTOPBIX BpDEMEHHBIX OTKA30B (HAIpuMep, MPOITYTIEHHBIX TAKeTOB B
Gecripososinoit WAN) 1ofio6Has ctparerust momoraet. TeM He MeHee B CTEHaX IeHTpa
XpaHeHud JaHHBIX IIPUYNHA OTKA3a, CKOPee BCET0, KPOETCs B HEMOJIAAKAX Ha IPYTOM
koHIle coefinnennd. HeemoTps na peximamupyembie hupmoii Cisco «caMOBOCCTaHABIIH-
BAIOI[UECS CETH», MO OTIBIT MOKA3BIBAET, UTO MPOOIEMBI C CETHIO HJIH C IPYTUM CEPBe-
POM MMEIOT OOBIKHOBEHUE 3aTSITUBATHCSL. [109TOMY OBTOPHBIE TIOTIBITKH, KAK MTPABUIIO,
3aKaHYMBAIOTCS BCE TEM K€ OTKA30M.

C TouKM 3peHNsI KJINeHTa 3aTSHYyBIIeecs BpeMsI OKUIaHU — 3TO 110X0. Ecm oneparmio
110 KAaKUM-TO TIPUIIHAM 3aBEPIIUTH HEBO3MOKHO, JIyUIlle BEPHYTH PE3YJIbTaT. ITO MOKET
OBITH OTKA3, YCIEX UIN MTOCTAHOBKA 33/IAYM B OUePEID JIJIST TIOCTETYIOTIETO NCTTOTHEHUST
(ecsiu KJIMEHTY BayKHO, UYTO MMEHHO TIPOUCXOANT). B JI060M ciryuae, Kakoi-TO OTBET
nath Tpebyercs. 3aCTaBUB KIMEHTA K/IATh, TOKA BbI TTOBTOPSIETE OTEPATINIO, MOKHO
MEPENOTHUTD Yally ero TEPIIeHMS.

B To ke BpeMs IOCTAaHOBKA 33/IaHUs B OUepe/lb, TIO3BOJISIONIAS TI03/IHEE TOBTOPUTH
MOMBITKY €T0 BBIMOJHEHUS, — BEIIb XOPOIas, MOBBIIIAIONAS HAEKHOCTh CUCTEMBI.
[Ipencrasbre, 4T0 GBITO GBI, €CU GBI ATEKTPOHHAS MOYTA JOXOJMIIA 10 A[PECATA TOTBKO
MIPU YCJIOBUH, 4TO 062 TIOUTOBBIX CEpPBEPa MOAKIIOYEHBI K CETH, TOTOBBI K 00paboTKe
coobIeHmiT 1 0TBEYaIOT B Tevenue 60 cekyH1. BapuanT ¢ mpoMesKyTOUHBIM XPaHEHUEM
sBJIIETCS Ky/1a 6oJiee OCMBICJCHHBIM. B cirydae oTkasza yajJeHHOTO cepBepa o4epe/b 1
MIOBTOPEHWE OTIEPaIlii TAPAHTUPYIOT, YTO TIOCIIE BOCCTAHOBJICHUS PabGOTOCTIOCOOHOCTH
JTOTO cepBepa BOCCTAHOBUTCS M BCSI CUCTeMa. 3ajlaHue He JO0JKHO TIPOTIaaTh M3-32a
TOTO, YTO YacTh GOJBINON CHCTEMBI TepecTana (hyHKIMOHMPoBaTh. Kakast ckopocTh B
ATHUX YCJIOBUIX SIBJISIETCS JOCTATOYHOI? Bce 3aBUCHUT OT Balllero MpuIoKEHUs U TIOJTh-
soBateseii. s BeO-caiiTa ¢ cepBUC-OPUEHTHPOBAHHON apXUTEKTYPOH «J0CTaTOYHO
6BICTPO» — 910 B nipesesnax 250 musmucekyH 1. [Tocsie 3TOTo BBl HAUMHAETe TEPSTH TTPO-
M3BOIUTENIBHOCTH U MTOJIb30BaTEIEIH.

TaiiMayThl €CTECTBEHHBIM 00PA30M COUETAIOTCS C TTPEAO0XPAHUTENSIME, AJITOPUTM IIPEIO-
XPAHUTEJSI CIIOCOOEH (PUKCUPOBATH YKCJIO TIPEBBIIEHIN BPEMEHU OKUIAHSL, TIEPEXOIsT
B «Hepabouee» COCTOSTHUE, €CJIU UX OKA3BIBAETCSI CIIUIIIKOM MHOTO.

O6a narrepra — taiimayTtos (Timeouts) u 6bicTporo orkasa (Fail Fast) — pemrator
Po6IIEMBI, CBSI3aHHBIE C 3a/IePyKKOiL. [IepBBIi NCTOMB3YIOT, KOT/Ia TPeOYeTC s 3alUTHTD
CHCTEMY OT UyKUX OTKAa30B. BTopoii mpuMensieTcest, Kor/a HysKHO COOOTIUTD, TOYEMY BbI
He MoskeTe 06paboTaTh HEKOTOPbIE TpaH3aKIu. [laTTepH GBLICTPOTO OTKA3a MPUMEHSIET-
s K BXOJIATINM 3aTTPOCaM, B TO BPEMsI KaK MATTEPH TaiiMayToOB B OCHOBHOM paboTaet ¢
UCXOJISTIMH. ITO JIBE CTOPOHBI OAHON Metau. B cirydae BbIaum CAUIITKOM GOJTBITOTO
Habopa pe3yJIBTaTOB TallMayThl HE AI0T KIAMEHTY 06paboTaTh Bech HaGOp, XOTs ATO U
He caMblii 9 (EeKTUBHBII TTOAX0I K PENIeH IO JaHHON TpodeMbl. JIMUHO s CYrTar0 ero
BCETO JINMIh BPEMEHHON Mepoii.
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[TaTTepH TaiiMayTOB IPUMEHUM K 1I€I0MY KJIaccy IpodeM. VIMEeHHO ycTaHOBKa BPEMEHU
OKMIAHKS IOMOTAeT CUCTEMaM BOCCTAHABIMBATHCS IOC/IE PA3IMYHBIX HEOMKM/AHHDIX
COOBITHII.

3ANMOMHUTE

MaTTepH NpUMMEHsIETCA NMPU HAJIMYUM TOYEK UHTErpauum,
GHOKMPOBBHHI:IX NOTOKOB U MeJIeHHbIX OTBETOB

MaTTepH TaliMayToB NpeaoTBpallaeT npesBpalleHue obpalleHnii K ToYkaM MHTerpaumm
B 6/I0KMPOBaHHbIE MOTOKW. DTO MO3BONSIET U36EXaTb KacKafHbIX OTKa30B.

MaTrepH npuMeHseTca AN BOCCTaHOBJIEHUSA
nocjie HeoXXKMAaHHbIX OTKa30B

IMopoM, Koraa Kakasi-To orepauys BbIMOMHSETCS C/IMLLKOM JO/r0, HaM He BaXkKHO, MoYeMy Tak
MPOUCXOAMUT... AOCTATOHHO NpepBaTh ee U NPOACIXUTL paboTy. IMeHHO 3To HaM No3BossieT
chenaTb NaTTepH TalMayToB.

MoMHUTE 06 OTNIOXKEHHbIX NMOBTOPHbIX BbI30BaX

B 60/bLUMHCTBE C/lyYaeB NMpUYNHO NPEBLILLIEHUS BPEMEHN OXUAAHWS ABNSIOTCS NPobeMbl
B CETV WM B y[aNeHHOW CUCTEME, KOTOPbIE HEBO3MOXHO peLLnTb BbICTpo. HemeaneHHble
MOBTOPHbIE BbI30BbI, CKOpPee BCEro, CTONKHYTCS C TOW e NpobneMoii 1 npuBesyT K ode-
peaHoMy TalMayTy. TO TOMbKO YBEIMYUT BPEMSI OXXMAAHUS NOJSib30BaTeneM coobLueHns 06
owwnbke. B 60NbLWIMHCTBE CNyYaeB MMEET CMbICT NOCTaBUTb OMepaumio B o4epeb U NoBTO-
pUTb ee NnosaHee.

5.2. MNMpepoxpaHntenu

Korza B 1omMax ToJIbKO TIOSBUJIACH 9JIEKTPUYECKast POBO/IKA, MHOTHE TIOCTPAIAIN

13-32 He3HAHUS 3aKOHOB (hu3uku. HecuacTHble BKITIOUAIN B IIETTh CUTIIKOM MHOTO

npubopoB. A Kax bl Iprbop NoTpedIsI onpeaeIeHHOe KOJIMIeCTBO ToKa. I13-3a
COTIPOTUBJIEHUST BBIJIEJISIETCST TETLIIO, TPOTTOPIIMOHAIBHOE KBA/IPATY CUJTBI TOKA, YMHOKEH-
HoMy Ha conpotusienue (I2R). Tak kak 1IpoBoja He 06J1agaan CBEPXIPOBOIUMOCTBIO,
TaKas CKPBITasl B3ANMO3aBHCUMOCTb MEK/IY 9JEKTPUUECKUMU IPUOOPaMK IPUBOIILIA
K HATPEBY MPOBOJIOB, M TIOPOIl TAKOMY CUJIBHOMY, YTO 9TO CTAHOBUJIOCH TPUYUHON TI0-
skapa. ... 1 toma ner.

Dopmupyrotasicss SHEpreTUIecKast MPOMBINIIEHHOCTh HAIJIA YACTUYHOE PelieHne
pobJIeMbl PE3UCTUBHOTO HATPEBA B BUJIE IpegoxpanuTeel. [IpeoxXpaHuTeb T0IKeH
ObLJI CTOPETh PaHbIIle, YeM 3aTOPUTCS JAOM. DTOT KOMIOHEHT OBLJI CIIPOEKTUPOBAH Tak,
4TOOBI GBICTPO BBIXOAWUTH U3 CTPOsL, TEM CAMBIM KOHTPOJUPYS OOIIMIl PEKUM OTKa3a.
TennasbHOE YCTPOICTBO TIPeKpacHo paboTaio, HO UMeJIOo JIBa HepocTaTka. Bo-TiepBbiX,
[PEOXPAHNUTENN OB OJHOPA3OBBIMY 1 MOTJIH TTOMPOCTY 3aKOHUUTHCSI. BO-BTOPBIX,
NIpeIOXPAHUTENH, YCTAaHABIMBAECMbIC B AMEPUKAHCKUX JKUJIBIX JI0MaX, UMEJIH TOT JKe
CaMBIH IMaMeTP, UTO M MeJTHASI MOHETKA B OJIH 1IeHT. TN HeJJOCTATKN TPUBEJH K TOMY,
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4YTO MHOT'ME HAYMHAJIN 9KCIIEPUMEHTHUPOBATDH C CaMO/ICJIbHBIMU TTPEIOXPAHUTE/ISAMU 13
MOHETOK (TO €CTb C METHBIMU ITVICKAMU B TP YETBEPTU JIIOfIMa), COITPOTUBJIEHNE KOTOPbHIX
OBLIO cannIKoM Hu3kuM. [Tmmr... 1 JIOMa HET.

BriToBBIE TIPEIOXPAHUTENN TIPOIITA MYTh TUCKOBBIX TesedoHOB. VX coBpeMeHHbIE
BEPCHUH BCE TAK JKe 3alUIIAIT OT MOKapa J0Ma MPaskiaH, Ype3MEPHO JIOOSIINX BCAKIE
ycrpoiicta. OHE pabOTaIOT [0 TOMY sKe IIPUHITUITY: PACIIO3HAIOT Ype3aMepHoe ToTpebJie-
HUe, BBIXO/AT U3 CTPOST U PA3MBIKAIOT 11elib. Beipaskasich 6osiee abCTpaKkTHO, IPEJoXpa-
HUTEJIb CYIIECTBYET sl TOTO, YTOOBI IaTh OJHOI mojcucTeMe (IEKTPUIECKON TIEITH)
BBIATH 13 CTPOsI (B CJIyYae YpesMEPHOro MoTpebIeH st TOKa, HAlIPUMe]P H3-3a KOPOTKOTO
3aMBIKaHW ), He YHIUTOXKAS [IeTyto cuctemy (Jom). boJjiee TOTo, Kak TOJBKO OTTACHOCTD
MUHYET, TPEIOXPAHUTEb MOKHO BEPHYTDH B HCXOJHOE COCTOSTHUE, TIOJTHOCTBIO BOCCTA-
HOBUB (DYHKIIMOHUPOBAHUE CUCTEMBI.

AHAJIOTUYHBIN TOAX0/ MOKHO IPUMEHUTD K IPOTPAMMHOMY 0O€ECTIeUeHIT0, 100aBUB
K OMACHBIM OIEPAIUSIM KOMIIOHEHT, KOTOPBIU MO3BOJISII OBl MITHOBATH BBI30BBI, KOTJIA C
CUCTEMOIT UyTO-TO He B nops/ike. OT MOBTOPHBIX BBI30BOB 9TA CUTYAIINS OTJIUYACTCS TCM,
YTO MPEJIOXPAHUTEIb CIYKUT JIJIST TIPEepPhIBaHNS Ollepalnii, a He JIJIs1 IOTIOJHUTEIbHbBIX
IIOIIBITOK UX BBIITOJTHCHUA.

B HOpMaThHOM («3aMKHYTOM» ) COCTOSTHUU TIPEAOXPAHUTEJISI OTIePAIMH BbITIOJIHS -
I0TCS B OOBIYHOM PesKUMe. ITO MOTYT OBITh Kak OOpalleHust K APYroii cucremMe, Tak
U BHYTPEHHUE OTlepalliy, Nomnajamlnyie B chepy AelCTBU TaliMayTOB UJIU APYTHUX
OTKAa30B UCIIOJIHEHUs. B cirydae ycrenrHoro BbI30Ba HUYEro 9KCTPAOPAUHAPHOTO He
MPOMCXO/IUT. A BOT B CJIyyae HEyJauu PeJ0XPAHUTENbHBIN MEXaHI3M JI€TA€T TIOMETKY
06 orkasze. Kak Tos1bKk0 uncsio atux oTka3oB (a160 ux yacrtora, 1ub0 Kakoii-To 6osee
CJIOJKHBIA TIapaMeTp) MPeBbIIIaeT HeKUii opor!, mpeoXpaHuTe/b BbI3bIBACT aBapuii-
HBIIT OTKa3, «pa3MbiKast» 1elb, KaK Toka3ano Ha puc. 16. [Ipu atom Bce obparieHus K
MIPEIOXPAHUTETIO CTAHOBSITCS HEBO3MOKHBIMU, HE /IEJTAETCST IAsKe TTIOTIBITKU BBITIOJTHITh
oreparuio. Yepes HEKOTOPOE BPeMsI IPEAOXPAHUTED PEIIAET, UTO Y ONEPAIHH I10-
SIBUJICS [IIAHC HA YCIIENTHOE 3aBepIleHNe, U TIePEXOUT B «IOJYOTKPBITOE> COCTOSTHUE.
[Tpu aTOM CIIeMYIOIUIT BBI3OB MOJIYYAET BOBMOKHOCTb BBITIOJTHUTH OMACHYIO OIIEPAITHIO.
B ciryuae ycrexa 1mpeoXpaHnuTelb BO3BPAIIAETCSI B UCXOTHOE COCTOSTHUE, «3aMbIKAST>
Ieh U BO3BPAIas ee B O0BIUHBIIN pekuM (DyHKIIMOHUPOBaHUs. B cirydae ke Heymad-
HOTO BbI30BA IIellh CHOBA OKA3bIBAETCSI PA30MKHYTOM, ITOKA He UCTEYeT OUepeHON
TaiimMayT.

ITpu OTKPBITOM TIPEOXPAHITENE BCE BBI30OBBI HEMEILJIECHHO 0OPBIBAIOTCSL. BeposiTHO, 9T0
MOJIKHO 0603HAYATLCST KAKIM-TO THTIOM UCKTI0YeH . {1 yIo6cTBa mMoIh30BaTe s Ha
MOI00HBIIT CJTyYail KMEET CMBICJT BBIJIEJUTD OTAEIbHOE UCKITIOUYEHIE, DTO TO3BOJIUT BbI-
3BIBAIOTIEMY KOMIY TIO-APYTOMY TIOJIONTH K €r0 06paboTKe.

! CueTynk TAaKOTO TUIIA IPEKPACHO Peain3oBaH B anroputMe abipsasoro seapa (Leaky Bucket),
ommcanHoM B Kuure Pattern Languages of Program Design 2, aBTOpoM KOTOPOI sSIBJISIETCS YJIeH
«Ganpl uetbipex» Ixxon Baunccuc.
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B zaBucumoctu ot geraneit peasmsalnin CUCTEMBI ITPEJOXPAHUTEb MOJKET ITO-PAa3HOMY
OTCJIEKMBATDH Pa3HbI€ TUITbI OTKA30B. K IIpUMEDPY, MOPOT pa3MbIKaHU 1I€TIN B CJIydae OT-
Ka3da «MCTEeUYCHWA BpEMEHN OKNIaHN S BbI3OBa y'I[aJIeHHOI;’I CHUCTEMbBI» MOKHO YCTaHOBUTD
HHIKE, YEM ITPU «OTKa3€ IMOJAKJIIOYCHUA».

3akpbITO OTKpbITO
Bbi30B / npoxoxaeHne

YcnewwHbli BbI3oB / cOpoc cyeTumnka
HeypayHblii BbI30OB / MHKPEMEHT
cyeTymka

MoporoBoe 3HaveHne cyeTymka /
cpabaTbiBaHWe npegoxpaHuTens

CpaboTaBLuuit
npefoxpaHuTerb

Bbi3oB / oTKa3
McTeveHuve TaimayTa / nonbiTka
BO3BpaLLEeHNs B UCXOAHOE

cocTosiHue

[MonbiTka

CpaboTaBLunit BO3BpaLLEeHUst
npegoxpaHuTens B 1CXogHoe
COCTOSIHNe

BosBpavieHue
B UCXOLHOE
COCTOsIHME

MonyoTkpbITO

Bbi3oB / npoxoxaeHne

YcnelwHbI BbI30B / BO3BpaLleHne
B ICXO[HOE COCTOSIHVE

HeynauHblii BbI30B / cpabaTtbiBaHue
npefoxpaHuTens

Puc. 16. CocTosiHMs NpefoxpaHnTens 1 nepexonbl Mexay HUMU

[IpeoxpanuTesn — 9TO CPEACTBO AaBTOMATUYECKH YXYAIMNUTh (DYHKIMOHATBHOCTh
CHCTeMBbI T10J] Harpy3Koi, 4TO MOXKeT MOBJHUSATh Ha KOMMepUyecKuii actekT. [loatomy
K BBIOODPY crocoba 06pabOTKHU 3aIIpOCOB IIPU «OTKPBITOM» IPELOXPAHUTENIE BaKHO
NPUBJIEYH 3aKA3YMKOB CUCTEMbI. K TpuMepy, MOJKeH JI TPUHUMATHCS 3aKa3, eCIIu
HEBO3MOYKHO TIPOBEPUTH HAJMYNE TOBAPOB, 3aKa3aHHbIX KianeHTOM? Kak ObITh npu
OTCYTCTBUU BO3MOKHOCTH MPOBEPUTH KPEAUTHYIO KAPTY KIUEHTA WM YKa3aHHbIH
UM ajipec JocTaBku? Pasymeercs, 10106HbIe 06CYKIEHUST MOTYT KacaThCst He TOJBKO
UCIIOJb30BAHMS TIPEIOXPAHUTE e, HO JTydiiie 00TOBOPUTH BO3MOKHOCTH 100aBIEHUS
pejoXpaHuTesst, 4ueM TpeboBaTh OT KJINEHTa NCUEPIBIBAOIIEH PeraaMeHTHON 10-
KyMEeHTaIlUH.

CocrostHUe TIpeIoXPaHUTeIeH B CIICTEMEe BaXKHO ellle JIJIsT OJHOM KJII0UeBOI CTOPOHBI:
MPOBOIMMBIX OTIeparnuii. VI3aMeHeH!sT 3TOTO COCTOSIHUS BCET/IA I0JIKHBI (PUKCHPOBATH-
s, a TEKYIIee COCTOSTHIE JOJKHO GBITH OCTYITHBIM JIJIsT 3alIPOCOB ¥ MOHUTOPHMHTA
(cMm. rmaBy 17). o cytn, mose3no BecTr rpadmK 3TUX U3MEHEHWH BO BPEMEeHH, TaK KaKk
9TO — BEYIIUiT HHANKATOP MPOGIEM Ha IPEATPHUTHY B T1e10M. Kpome Toro, omepanusm
HY’KEH CII0c00, MO3BOJISTIONTNH HEMOCPEACTBEHHO OTKIIOYATH MPEIOXPAHUTETH U BO3-
BpAIarh ero B pabovee COCTOSTHIE.
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[IpenoxpanuTtesnn achGeKTUBHBI IIPU 3aMIUTE OT OTKA30B B TOYKaX WHTETPAIUU, IPU
KaCcKaJIHBIX OTKa3aX, a Takyke Mpu HecHaTaHCUPOBAHHON TPOU3BOIUTENLHOCTH U Me/I-
JIEHHBIX OTBeTax. [Ipu paboTe OHU TECHO B3aUMOJIEHCTBYIOT C TAIMayTaMU 1 3a9aCTYI0
OTCJIEKUBAIOT OIUOKH, CBSI3aHHDIE C TIPEBBIIIEHUEM BPEMEHH OXKUIAHST, & HE C OTKA3aMI
MCTIOJTHEHUSI.

3ANOMHMUTE
He penaiite Toro, uro npuBoAuT K npo6nemMam

MpenoxpaHuTenb SBASETCS OCHOBHbIM MaTTEPHOM, 3aLUMLLAIOLMM CUCTEMY OT BCEX TUMOB
npo6/ieM, CBA3aHHbIX C TOYKaMW MHTErpaLummn. Kak ToNbKo B OAHOM M3 Tak1X TOYEK BO3HMKAET
npobiema, OTMEHSINTE BCE €€ BbI30BbI.

Wcnonb3yiiTe NnpefoxpaHUTeNn BMecTe C TaiMayTaMu

MaTTepH npepoxpanuTens (Circuit Breaker) no3sonsieT nsbexatb o6palleHnin K Touke
MHTErpaumn, B KOTOPOW npousollen oTkas. MaTtrepH TanmMayToB (Timeouts) ykasbiBaeT Ha
HanunyMe OTKasa B TOYKE UHTErpaumm.

BbisiBNsiiTE U3MEHEHUS COCTOSIHUI, OTCNIeXXUBaTe nx
M coobuaiTe 0 HUX

CpabaTtbiBaHMe NpeaoxpaHUTENs BCeraa ykasbiBaeT Ha Cepbe3Hyto npobnemy. U onepauum
OOSMKHBI 6bITb 0 HEM ocBegoMeHbl (CM. rnasy 17). Bce cpabaTbiBaHMs AOMKHBI ObITb 3a-
(PUKCUPOBaHbI, KNacCUULIMPOBaHbI M OLIEHEHbI HA MOBTOPSIEMOCTb.

5.3. Nepebopku

Koucrpykiust cyaHa npeaycMmatpusaet Metauinaeckue nepeoopku (bulkheads),

TIO3BOJISTIONTIE PA3IETUTh €T0 Ha OT/ETbHbIEe BOMOHEPOHUTaeMble oTcekn. [Toce

3aKPBITHSI JIIOKOB HIMEHHO OHM HE JIAI0T BOJIE [IEPEMENIATHCST U3 OJIHOTO OTCEKA B
apyroit. Biarogapst uM eIMHUYHBIN TIPOGOI OOIIIMBKY He O3HAYAET, YTO CY/IHO 0OPEUEHO.
[Tepe6opKH peain3y OT IIPUHITUTT U30JISIIIUY TTOBPEKIEHHI.

Bbl MoxkeTe 3azeiicTBOBaTh aHAJIOTMYHBII TpueM. Pa3esnB cucteMy Ha 4acTH, Bbl HE
NajluTe 0TKA3y, BO3HUKIIEMY B OJ[HOI 4acTH, pa3pyumuth Bce. Hanbosee pacnpocrpa-
HEHHOU (hopMoii repebopok siBJsieTcs pusnyeckast U36bITOUHOCTH. Ecin y Bac ecTh
YyeThIpe He3aBUCUMBbIX CEePBEPA, allllapaTHBIN OTKA3 B O/IHOM U3 HUX HE CMOSKET ITIOBJIUATD
Ha OCTaJIbHbIe. AHAJIOTUYHO, €CJIM HA CepBepe eCThb JIBa dK3EMILISIpa IPUJIOKEHMS, IPU
OTKAa3€ OJ[HOTO U3 HUX BTOPOE MPOIOJIKUT CBOIO PaboTy (pasyMeeTcs, TyT He paccMaTpu-
BaeTCs CIyvaii, Korjia 0TKa3 epBOro MPUJIOKEHUS IIPOUCXOUT 1101 IEHCTBUEM BHEIITHIX
(baxTOpOB, KOTOPbIE TAKKE 3ATPATUBAIOT BTOPOE).

3alnTnTE BaXHbIX KTMEHTOB, NPeaoCTaBmB UM OTAENbHbII nyn ans BbI30BOB.
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B 6osee kpynHoM Maciitabe MOKHO Pean30BaTh KPUTHUECKU BasKHbBIE CIYKOBI KK
HECKOJIbKO HE3aBUCHMBIX CEPBEPHBIX (hepM, 4acTh U3 KOTOPBIX Oy/IeT 3ape3epBUpOBaHa
TIO/T BASKHBIE TTPHJIOJKEHVIST, B TO BPEMST KaK OCTABHBIE PEI0CTABIEHBI OOBIYHBIM MOTH30-
BatesisiM. Hampumep, crcrema ipojiakut GUIeTOB MOJKET BBIICJUTD OT/IEIbHBIE CEPBEPHI
JUISE PETUCTpAui KJaneHToB. Ha 3T cepBepbl HUKAK He Oy/AEeT BJIUSITH, HATIPUMED, TOT
(akr, 4TO APyrUEe cePBEPHI COBMECTHOTO UCIIOJIB30BAHUS TIEPEMNOHEHBI 3aTpocamMit 00
OTKJIJIbIBAHIH PENCOB (UTO MTOPOii crydaeTcst mpu minoxoii moroze). Illogo6Hoe pasmedie-
HI€ 03BOJINIIO OBl ABUAKOMITAHUY M3 TJIABBI 2 ITPOJIOJIKUTH PETUCTPAIIIO ITACCAKUPOB,
Jlaske ecJIU [apTHepbl 110 IIpojiaXkaM He B COCTOSIHUM HallTH uH(pOpMAaIUIO O CTOUMOCTH
OGUIIETOB Ha TEKYTITIE PEICHI.

Ha puc. 17 cucrembr Foo u Bar 110s1b3yioTest KoprnopaTtusHoii ciry:x60ii Baz. 3aBucumocTsb
OT 0O0IIIEel CIIy:KOBI lesIaeT KaK/IyIo U3 CUCTEM YYBCTBUTEIBHOM K COCTOSTHHUIO JPYTOM.
Ecau cucrema Foo BHesarHo mpexpaTut paboTy 110/] HArpy3KOH, MOHAeT BpasHOC 13-3a
KaKoTo-TO fiedheKTa WIIK CIIPOBOIMpPYeT olOKY B cryskbe Baz, 3a0/1H0 nocTpaaet cucre-
ma Bar u ee mosibzosateu. ITogo6HbIe BAPHAHTHI HESIBHON B3aNMO3aBUCHUMOCTH KpaiiHe
OCJIOJKHSIFOT JIMArHOCTHPOBaHIe MpobJieM (a2 0cOGEHHO TPOGIIEM ¢ IPOU3BOAUTETBHOCTHIO)
B cucreme Bar. TlianupoBatue mepepbiBOB HA TEXHOJOTHYECKOE OOCTYKUBAHNE CITY K-
651 Baz Tpebyer koopauHaImy ¢ cucteMaMu Foo 1 Bar, a HaliTi IIpOMeKYTOK BpEMEHH,
HOAXOAANINI 060UM KJIMEHTaM, MOKET OKA3aThCst KPaifHe CI0KHO.

Eca cucrembr Foo n Bar siBstioTest KpUTHYECKN BaXKHBIMU U TOYUHSIIOTCS] CTPOTOMY
cormanieHunio 06 ypoBsHe o6cayRuBanusI, Ge30TacHee pa3aeanTs cayk6y Baz ma gactn,
KaK IMoKa3aHo Ha puc. 18.

Foo Bar
ST \ A Yy - ;
: Baz Baz
Myn1 Myn 2 ]
' Baz
Puc. 17. CkpbITble CBA3M Puc. 18. PazgeneHHas cuctema

Boienenne kaskaoMy KpUTUYECKH BaKHOMY KJIMEHTY HEKOTOPOH 10JT1 BBIYUCIUTETbHON
MOIITHOCTH U30aBJIsIeT OT OOJIbINE YacTh CKPBITHIX cBsi3eil. CKopee BCero, OHU BCe PABHO
Gy/LyT COBMECTHO UCIIOB30BATh Ha3y JIAaHHbIX, & SHAYUT, OCTAHETCST OMTACHOCTD B3AUMHOI
GIOKUPOBKU MEK/TY 9K3EMILISIPAMHE, HO 3TO YIKe IPYTOit aHTUTTATTEPH.
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Pasymeetcst, myuiiie G110 GBI TOJHOCTBIO COXPAHUTH (DYHKITMOHATBLHOCTH. Ho mpejno-
Jlarast, 4To OTKa3 HeM30EKHO MPOU3OIIET, HYKHO MOyMaTh, KaK MUHUMU3HPOBATH €TI0
HOCJIeJICTBUA. DTO JJaIeKO He IIPOCTO, U [IpaBuJIa Ha Bee ciIydau He cyliectsyet. IloaTomy
CIIETy€eT MTPOAHATN3NPOBATE, KAKOE BIMSTHIE OKA3bIBAET Ha OM3HEC TIOTEPST KasKIOH KOH-
KPETHOI (hYHKIIMOHATIBHOM BOBMOKHOCTH, I PACCMOTPETD MOJyYeHHBIE IAHHBIC B PAMKaX
APXUTEKTYPBI CUCTEMBI. JTO ITO3BOJIUT BAM €CTECTBEHHBIM 00PA30M PA3JIEIUTh CUCTEMY
Ha 4acT crocoboM, KOTOPbIiT Gy/IeT OIHOBPEMEHHO TEXHUYECKH OCYIIECTBUMBIM U (hH-
HAHCOBO BBITOIHBIM. [PAHUIIBI TAKOTO PA3/IEICHSI MOTYT OBITH CBSI3AHBI C BHI3BIBAIOTIMIMI
CTOpPOHAMHU, ¢ (DYHKIIMOHAIbHOCTbIO WU C TOIIOJIOTUEH CUCTEMBI.

NMEPEBOPKU U BbIYUCITUTEJIbHAA MOLLHOCTDb

/3-3a TOro, UTO KaXKAOMY KJIMEHTY BblAeNSeTCss COBCTBEHHbIN Ny cepBepoB, cyxba Baz
[IO/DKHA HaMHOro TOYHee oLeHMBaTb cnpoc. A cucteMbl FOo 1 Bar AomkHbI 6biTb akKy-
paTHee CO CBOMMM NOTPEBHOCTSMM, TaK Kak KOMMYECTBO AOCTYMHbIX MM PECYPCOB CTPOro
orpaHuyeHo. Mpu 06beAMHEHUIN CEPBEPHOTO Mysia M36bITOUHbIN CMPOC OT OAHOIO KJIMEHTa
MOXET 6blTb CKOMMEHCMPOBaH U3NMLIKAMU MOLLYHOCTU BTOPOro. 3To obecneunsaet 60/1b-
LY HAZIEXXHOCTb.

Ecnm nmkoBble Ce30HbI — WM AaXke MMKOBble Yacbl — cucteM Foo n Bar He coBnagatoT,
MOLLHOCTb COBMECTHO WMCMO/b3yeMOro nysaa MOXeT 6blTb MEeHbLUE CYMMbl MHANBUAYANbHbIX
MoLHOCTEN. VIMEHHO Takas 3(PheKTUBHOCTb ABNAETCS OAHOM M3 OCHOBHBIX MPUYMH MPO-
[IBUXKEHUSI CEPBUC-OPUEHTUPOBAHHOMN apXUTEKTYpPbl. Kak coxpaHuTb ee npu aobasneHun
nepebopok, NoBbILIAOLWMX 6€30MaCHOCTL?

B nepByto o4yepenb, MOXXHO BOCMO/Ib30BaTLCA BUpPTYanusaumnein. Cnyxba Baz MoxeT 3ameit-
CTBOBaTb €AMHCTBEHHbIV Habop u3nyeckoro obopya0oBaHUS Asi CO34aHUS BUPTYasbHbIX
CepBepoB, BblAeNeHHbIX cnctemam Foo v Bar. [Mocne 3Toro nepepacnpefeneHme MOLWHOCTH
MeXAy KNMEHTaMU CBOAWUTCS K aIMUHUCTPATUBHOI HAaCTPOMKe BUPTYasibHbIX MaLLWH. 3arpys-
Ka [JOMNOSIHUTENbHOW BUPTYasibHON MalLMHbI 3aHUMaET BCEro HECKOSIbKO MUHYT. MNocneaHue
Bepcun VMware ESX no3BonsitoT aBToOMaTUYeCKM nepemellaTb BUpTyasibHble MallvHbl B 3a-
BUCMMOCTYM OT MOJSIMTUK YPOBHS 06CNy»xuBaHus. MepemMelleHne paboTtatoLlelt BUpTyanbHOM
MalUMHbl, KaK NpaBWI0, 3aHMMaeT MeHee AeCATU CEKYHA.

BupTyanbHble cepBepbl NpeanaratoT OT/IMYHbIE MEXaHM3Mbl peanu3aunm nepebopok.

B MeHbIieM Maciitabe pUMEPOM pasziesieHust IPU TOMOIIHU epeOOPOK SIBIISETCS
npuBsA3Ka K mpoieccopy. IIpuBa3ka mpoiecca K poleccopy Win K TpyIie mpolec-
COPOB TapaHTUPYET, UTO ONEPAlMOHHAS CHCTeMa BbIJIEJUT IIOTOKU 9TOTO IIpolecca
TOJIbKO IIPEyCMOTPEHHOMY /I 9TOTO IIpolieccopy uiu rpyiie. Tak kak IpuBg3Ka
K [IpOLlecCOPy yMEHbIIAET II0TepU KIIlla, BO3HUKAIOLIUE [IPU MUTPAIIUU IIPOLIECCOB
MesK/ly IIpolieccopaMy, OHa 4acTO pacCMaTPUBAETCs Kak lapaMeTp IPOU3BOAUTEIbHO-
ctu. Ecam mporiecc BBIXOIUT U3-T10/1 KOHTPOJIA U HAUMHAET UCIIOTb30BATh BCE TTUKJIBI
npoiieccopa, OH 0OBIYHO BBHIBOAUT U3 CTPOSI BECh KOMIIbIOTED. 51 BCTpewas cepsep ¢
BOCEMBIO MTPOTIECCOPAMH, 3aHATHIMU €IHHCTBEHHBIM TIpoTieccoM. Eciu 6bl 5TOT mMpo-
1iecc OBLT MPUBSI3AH K OJTHOMY KOHKPETHOMY TIPOIIECCOPY, OH MCIOTb30BaI ObI TOJHKO
€T0 JIOCTYTTHBIE TTUKJTBI.
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[Toroku BHYTpHY OJTHOTO ITPOIIECCa MOKHO PACHIPEIEIUTD IO TPYIITIaM, OPUEHTHPOBAHHBIM
Ha paznuunbie dyukimu'. K npumMepy, yacto 6bIBaeT MoJIE3HO 3ape3epBUPOBATH J1JIsT
AIMUHUCTPATUBHBIX I[eJIeH TTyJl TOTOKOB, OTBEYAIOIINX 32 06paboTKy 3a1pocoB. B aTom
cJIydae laske P 3aBUCAHUN Ha cepBepe MPIIOKEHUT BCeX MOTOKOB, 00pabaThIBAIONINX
3aIPOCHI, CEPBEP BCe paBHO Oy/IET OTBEYATh HA a/[MUHUCTPATUBHBIE 3AITPOCHI, TAKUE KaK,
HAIpUMep, 3aPOC aBAPUITHOTO JIAMIIA [IJIsT AaHAJIM3A WJIH 3a11POC HA 3aBepIIieHre PabOThI.

[Tepebopku adhhEKTUBHBI B jIejie MojepKaHust paboTOCIIOCOOHOCTH CIIYKOBI WK €€
KOMITOHEHTA, HeCMOTPsI Ha 0TKa3bl. OCOOEHHO OHU ITOJIE3HbBI B CEPBHUC-OPUEHTUPOBAH-
HOI apXUTEKTYPE, Te TOTEPs OHOI CJIyKObI MOKET TTOBJIUSATH Ha PabOTy BCEro Mpej-
npusitust. Makruaeckn cayxba B SOA nipejcrasiisier co00il eIMHY0 TOUKY 0TKa3a st
CUCTEMBI B TIEJTIOM.

NMEPEBOPKU N NPON3BOAUTE/IbHOCTb

MpvBsi3ka cepBepa MHOrOMOTOYHOMO NPUIOXKEHUS K OAHOMY MPOLIECCOPY MOXKET CHU3UTL Ero
NPOV3BOANTENIbHOCTb, 0COBEHHO €CNM OH TECTUPOBAJICS M30/IMPOBAHHO. Mpy HaNNUMK He-
CKOJIbKMX 3K3EMINJISIPOB CEPBEPOB MPUIOXKEHWI Ha OHOM KOMMbIOTEPE CUTYaLMsi CTAHOBUTCS
He CTO/Nb 04YEBMAHON. ECNM NOTOKM KaXkaoro cepBepa NpUIoXKEHWI MOTyT pacrpeaesnsiTbes no
BCEM NpOLeccopaM, CHU3UTb 06LLYI0 MPON3BOAMTENBHOCTL MOMYT OrnepaLmm NepeKtoyeHns
KOHTEKCTa M OUMCTKM K3awa. OnTMMmM3aums Npon3BOAMTENIbHOCTM B TaKUX YCNIOBUSX Mpe-
BpaLLaeTcs B MHOroBapuaHTHYo npobnemy: TpebyeTcs cbanaHcMpoBaTb KOPPEKTHOE YKCIO
3K3EMM/ISIPOB CEpPBEPa, KOPPEKTHOE YMC/I0 MOTOKOB Ha OAMH cepBep, 06bEM BblAENEHHOM
NaMmsaTU U BEPOSTHOCTb KOHMIMKTOB BHYTPW CaMOro npunoxeHusi. O6s3atenbHO cnesyet
NpoBepUTb 06LLYIO0 MPOMYCKHYIO CMOCOBHOCTL, @ He TONbKO camoe BbICTpoe BpeMs OTBeTa
OTAENbHOro cepaepa.

3ANMOMHUTE
CoxpaHuTe yacTb cyAHa

MatTepH nepebopok (Bulkheads) no3sonsieT pacnpeaenvTb BbIYUCIUTENBHYHO MOLLYHOCTb
C Lie/Iblo COXPaHEHUs YacTUYHOMN (yHKLMOHAIbHOCTY B CllydYae npobnem.

PewmnTe, CTOMT /1M COrnallaThcs Ha MeHee addekTuBHoe
MCMonb30BaHNe pecypcoB

Koraa cucrtema He NoaBepraeTcs OnacHoCTy, pasbrieHre cepBEPOB Ha rPynnbl 03HAYAET, YTO
KaXkzas rpynna HyXxaaetcsi B 60/bLUeM KOIMYECTBE PE3EPBHOW BbIMMCIUTENBHOW MOLLHOCTY.
Mpn 06beanHEHNN BCex cepepoB TpebyeTcsl MeHbLUe 0bLel pe3epBHOW BbIYNCIIUTENBHOM
MOLLHOCTY.

Bbi6epuTe noaxoasilyro cTeneHb pasaeneHms

Pa36vBaTb Ha rpynmbl MOXHO Mysibl MOTOKOB BHYTPY NPUMNOXEHWS], NMPOLIECCOPbI Ha CepBepe
WAn cepBepbl BHYTPU KnacTepa.

! K mpumepy, 1o nostBaenus sepcun 9 npuioxkerne WebLogic mossossno cosaasath HaGop 10-
TOKOB JIJIST OTIPE/IeJIEHHbIX TPAH3AKIIUIA [TyTeM CO3/IaHNusI HeCTaHIaPTHBIX ouepejieil. B Bepcuun 9.x
5TO HazbIBaeTCs OOBEKTOM constraint B Mexanname work manager.
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MaTTepH nepe6opok KpalHe BaXKeH Npu COBMECTHO MCNOJ1b3yeMbIX Ciyx6ax

B cepBWC-OpPMEHTUPOBAHHON apXMTEKTYpPE OT BaLLEro MPUSIOKEHUS] MOXET 3aBUCETb MHO-
)KECTBO KOPMOPATUBHBIX CMCTEM. ECnM 13-3a LEnHON peakuun Balle NpUIoXeHUe BbIAET
U3 CTPOSsi, OCTAHOBUTCS N paboTa BCelt KOMMaHuU? B criyyae NoNoXuTeNbHOro oTBeTa Ha
3TOT BOMPOC JIyyLUe NPUMEHUTL HECKObKO Nepe6opok.

5.4. CTabunbHOE COCTOsIHME

WNneorpaduuecknii cioBaps Tezaypyc Posxke (TpeTbe nsnanue) npepiaaraet

cIeytoliee onpeeeHne CJI0Ba mepedums: <IpOU3BOANTH HEKHE IeHCTBUS OT

HEYero JIeJIaTh, IO HEOCBEIOMJIEHHOCTH WJIN IECTPYKTUBHO»>. B KauecTBe CMHO-
HUMOB MIPEIJIATAIOTCS TIATOJbI OMPHIEAMb N0 NYCMAKAM, HeOPeIcHo 00pauamocs,
noOpMuUms HeyMeavim oopauwenuem. 3a moJoOHBIM ACHCTBUEM YaCTO CJIEAYET MOMEHT,
KOTJ/Ia YeJIOBEK JyMaeT: «3aueM s 9TO clleJia?ly — TOT KpaTKU MPOMEKYTOK Bpe-
MEHH, KOT/Ia BBl TIOHUMAETE, YTO HAKAJTIHU He TY KHOTIKY, OCTAaHOBUB CEPBEP, YAAJUIN
JKU3HEHHO BasKHbBIE JaHHbIE MJIU APYTUM CIIOCOOOM HApYIIUIU MUD U TaPMOHUIO
CcTaOUIbHBIX TPAH3AKI[UIA.

Kaxoe npukocHOBeHME YeI0BeKa K CEPBEPY AaeT BO3MOKHOCTD JIJIst, KAK TOBOPAT
TEHHUCHUCTBI, HEBBIHYKIEHHBIX OIMMOOK — KOT/Ia UTPOKY HUYTO He MelIaeT, CUTYal[Hst
npocras, Ho oH ombaercs’.

.]Iy‘-IHIe BCETro 110 BO3MOYKHOCTHU I€PrKaTh ]IIO,ZIGP'I Ha MaKCMMaJIbHOM PaCCTOAHUU OT
pa6OTaIOHII/IX CHCTEM. KOI‘I[B. JLJIA pa6OTI)I CHCTEMbI Tpe6yeTc51 IIOCTOAHHAA IMOJJIEPIKKA,
AIMUHUCTPAaTOPbI 4aCTO HpI/IO6peTaIOT IIPUBBIYKY HE BbIXOAUTb N3 CUCTEMBI. IJTO He-
n36eKHO BEAET K TOMY, UTO CUCTEMY Ha4YMHAIOT Tepe6I/ITb I10 BCAKOMY ITOBO/LY. A Be/1b
B Meajie OHa JOJIKHa pa6OTaTb 0e3 BMelIaTe/IbCTBa YeJI0BeKa.

He I'IOOLLlpFIl\/'ITe BMelLLaTeNbCTBO B CMCTEMY MO NycTskaM. CucTeMbl AO/MKHbI paboTaTb Hesa-
BMCMMO, 6e3 BMeLIaTeNbCTBa YenoBeka.

Ecau cucrema He pymuTces KaxkAbli IeHb (B 9TOM cJlydae BaM cJie/lyeT IPOBEPUTD ee Ha
HAJTMYYe aHTUTIATTEPHOB CTAOUIBHOCTH ), HanGoJIee PactipoCTPAHEeHHOM MPUYHHOM ISt
BXO/Ia B Hee SIBJISETCS OYUCTKA SKYPHAJIOB U yajleHue JaHHbIX.

! 51 3Haut 0HOTO HHIKEHEPa, KOTOPBIH, MBITAsACh GBITH TTOJIE3HBIM, YBU/IEI, YTO HAPYIIEHA CHHXPOHU3a-
11151 3epKajia KOPHEBOT'O INCKa cepBepa, 1 Iajl KOMaH/y BOCCTAHOBUTD 3epKaIbHYI0 Kommio. K co-
JKaJICHUIO, OH CJleJIall OIleYaTKy, Pe3yJIbTaToM KOTOPOii CTala CHHXPOHU3AIUA KOPPEKTHOTO KOpHe-
BOTO IUCKA C HOBBIM COBEPIIEHHO IICTBIM MCKOM, TOJILKO YTO BCTABJICHHBIM B KAU€CTBE 3aMEHbI
Bblllle/ilIeMy U3 cTpos. TeM caMbIM OH MFHOBEHHO YZQJIUJI C CePBePa OllepalluOHHYIO CHCTeMY.
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JTi060i1 HakarIMBaIOIUI pecypchl MexaHu3M (KypHaJIbl B (hailJIoBOii cucTeMe, CTpo-
Ky B 6ase JaHHBIX VU KIII B MAMSTH) HATOMUHAET BEAPO M3 ITKOJBHBIX 3a/1aueK TI0
MmaTtemaTuke. OHO 3a10JIHAETCS ¢ OLpe/ieIeHHOIl CKOPOCTDIO, U €CJIU € TOM JKe caMoii
i 6oJiee BBICOKON CKOPOCTBIO €0 He 0CBOOOKAaTh, HEN30EKHO HACTYITUT MEPETTOI-
HeHue, B cucremMax 1mpu 9TOM [TPOUCXOIST TJIOXKE BEII: CEPBEPBI OTKIIOUYAIOTCSI, Ha3bl
JIAHHBIX 3aMEJISIOT CBOIO pabOTy WM BBIAAIOT CO00IIeHNs 06 O1IMOKaX, BpeMst OTKJIMKA
pacTaruBaeTcs 10 6eCKOHEUHOCTH. B COOTBETCTBUY € MATTEPHOM CTAOUIBHOTO COCTOSTHYSE
(Steady State) kaplii MeXaHU3M, HAKATLIMBAIOLIUI PECYPCHI, JOJKEH COIPOBOKAATHCS
APYTUM MEXaHU3MOM, KOTOPBIN TYCKAET 9TH PECYPCHI B 000pOT. MBI paccMOTpHUM He-
CKOJIPKO TUITIOB HAKOTIEHUSI 1 CIIOCOOBI, TIO3BOJISIONIIE C HUMU CIIPABJISITHC, He Tepedst
MOCTOSTHHO CUCTEMY.

YpaneHne AaHHbIX

[IpuHLOUI yaanleHus: JAHHBIX KaXKeTCsl JOCTATOYHO [IPOCTHIM. BBIUUCINTENbHbIE Pe-
CYPCBHI BCErla KOHEUHbI, COOTBETCTBEHHO OECKOHEYHO YBeJNYUBaTh OTpedeHmne
HEBO3MOKHO. TeM He MeHee B CIelIKe Pa3sBepThIBAHM HOBBIX IIOTPICAIONUINX [IPH-
JIOKEHUH, KPUTHYECKH BaKHBIX JIJISl PELICHUS 3a/1a4 KOMITAHUU, KOPPEKTHON OpraHu3alum
yIal€eHVs] JAHHBIX, KaK [TPABUJIO, He YAEJSIOT J0CTATOYHOTO BHUMaHUs. B mpuHIunie,
JIyUIiie TI0 BO3MOKHOCTU BOOOIIE N30€TaTh HEIOCPEACTBEHHOTO yIATeHUs] JTaHHDIX.
Jpyroe meso, 4To 3a4acTyio IPOEKTUPOBIIUKHI MEYTAIOT O TOM, YTOOBI CUCTEMA XOTh
KaK-TO Hayaja paborarb. V1 MBICJIb O TOM, YTO UX TBOPEHIE MOKET IIPOpaboTaTh H0JI-
Ui CPOK M HAKOIMTh CTOJIBKO JAHHBIX, YTO ¢ HUMU TIPUIETCS YTO-TO JAeIaTh, KayKeTCsl
UM <IIPOOIEMOIi BBICIIETO TOPsiKa» — HPOOIEMOI, ¢ KOTOPOU OHU pajbl ObLIU Obl
CTOJIKHYThCSI.

Kax 661 To HY 6bIJIO, B OJIMH TIPEKPACHBIIT JIeHDb Ballia MajeHbKas 6a3a TaHHbIX HAYHET
pactu. JJoCTUTHYB [10JJPOCTKOBOTO BO3pacTa — 3TO MPOUCXOAUT IPUMEPHO 3a JBa
rojia, — OHA HAaYHeT KallPU3HNYATh U MPOSIBJISATh CTPONTUBOCTD. B Xy/IiieM ciaydae oHa
HETATUBHO TIOBJIHSIET Ha PabOTY CUCTEMBI B Te7ToM (1, CKOPee BCETO, OY/IET JKaTOBATHCS,
YTO HUKTO ee He TIOHUMaeT).

Haub6oJiee 0ueBUIHBIM CUMITOMOM HAKOIIEHUsI IaHHBIX SIBJISIETCS HEYKIOHHBIN POCT
BpEMEHU BBO/Ia-BbIBO/Ia Ha CE€PBEpax 6213]31 JAaHHDbIX. Tax:xe BbI MOJKETE 3aMETUTD pacty-
IIYTO 33/IEPKKY [IPU IOCTOSTHHON HATPY3KE.

Vianenne JaHHbIX — Ips3Has U O4€Hb OTBeTCTBeHHas pabora. OrpaHuyeHus 1eI0CT-
HOCTH IAHHBIX B 6a3e — 9TO MOJIOBUHA iesia. MOKeT 0Ka3aThCsl, 4TO HOJTHOCTHIO YAIUTh
yCTapeBIIue aHHbIe, He OCTABUB TTOTEPSHHBIX CTPOK, KpaiiHe ¢10kHo. BTopas yacTsb
3a/laud CBOAUTCH K HEOOXOAUMOCTH IrapaHTUPOBATh PabOTOCIIOCOOHOCTD IPUIIOKEHMS
I10CJIe y[[aJIeHI/IH JTaHHDbIX.

K npumepy, Gyzner mm paboTath NpUIOKEHUE, €CJM U3 CEPENHBI KOJIEKIINU YAATUTh
kakue-1o asemeHTh? (TToackaska: ¢ 6ubmorexoit Hibernate — we Oyzet!) Kak caen-
CTBUE, YAaJIECHUE JAaHHDbIX ITPAaKTUYECKM BCET/la OCTaBJIAETCA 10O MOMEHTA BbIXOJ1a
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caegyionieii Bepcun. s TaKOro moAxoaa CyIecTByeT CIeAyIoNee MantoyOeuTe IbHOe
obocHOBaHMe: «Y HAC €CTh IECTh MECAIEB Ha BHEAPEHIE 9TOT0 IPOrPAMMHOI0 KOMIIO-
HeHTar. ([Touemy-TO OHU TTOCTOSHHO TOBOPAT «IIecTh MecsieB». [IpuMepHo Kak mpo-
rPaMMUCTbI, OT[EeHUBAION[M€ CPOK BHITIOJIHEHUS 3/[aHUS B «JIBE HEJETTH».)

YaaneHue AaHHbIX A0/MKHO 6bITb PEann30BaHO B NMEPBOI e BEPCUM NPorpamMMHoro obecrne-
YEeHWs, HO, KaK NpaBuno, 3TOro He Aenaercs.

Pasymeercs, mociie 3amycka Beer/a MOSIBJISIOTCST aBapUITHBIE BEPCUU C UCIPABIeHIEM
KPUTUYECKUX HEAJOCTATKOB NJIN C ]10621BJI€HI/I€M <<HeO6XOI[I/IMI)IX>> IIpOTrpaMMHbBIX KOM-
TIOHEHTOB, 3aKa3aHHbIX MapKETOJOTaM, YCTAaBIINMU KAaTh 3aBEPIICHUA pa6OTbI Hazqg
nporpammoii. IlepBbie MecTb MECSIIEB MOTYT MTPOJIETETH 0OYeHb OBICTPO, HO BO BPEMSI
3aIycKa caMoii IepBoi BepCcun MPUXOAUTCS TOPOTTUTHCSI.

YOANEHUE OAHHBIX HA NMPAKTUKE

41 BbICTYnan ¢ goknaaoM Ha OTUG!, 4To B KOHEYHOM UTOre MPUBESIO K HaMUCaHUIO 3TOW
KHUMU. S bl MOMbLUEH, YBUAEB CPean NpUCYTCTBYIOWMX BOMbLLYIO YacTb rpynnbl, pa-
60TaBLUEl HaZl MOMM MPOEKTOM, B TOM YMC/IE HALIEro CroHcopa. Bo BpeMs pacckasa o
BaXKHOCTYW yAaNieHUs AaHHbBIX M 0, KaK MPaBuio, NPeHebpexXmnTeIbHOM OTHOLWEHUM K 3TOM
orepaumn Bce OHM KMBanu (C OTKPbITbIMM rnasamu!). CoBoM, Bbl MOXeETe cebe npeacTa-
BWUTb, KaK 51 6bl/1 OropueH, Koraa nepeasi BEpcust Hallel nporpamMMmbl Bollsia 6e3 cpeacTs
yAaneHus AaHHbIX.

B KOHEYHOM cyeTe Mbl BHEAPWIIM O4YEHb XOPOLLO NPOPaboTaHHbIN NPOLIECC yaaneHUs AaHHbIX,
OLeHMB MO CKOPOCTW UX HAKOM/IEHWSI, CKOTbKO BpeMeHn HaM notpebyeTcs. Bpems noutu
UCTEeKaso, KOraa Mbl NpeaoCTaBuM NEPBYIO UTEPaLMIO MpoLeaypbl yaaneHus, NO3BOMMBLLYIO
NIMKBUAMPOBATb Hanbonee obbeMHble 31eMeHTbl. 3TO Jasio HaM AOMOHUTENbHOE BpeMmsi.
Cnegytowme Bepcun 6binv cHabxeHbl 6onee pagvkanbHbIMU NpoUeaAypamMu, YANSBLUMMM
MeHee 06beMHble HaKoMIeHus.

XXypHanbl permctpauum

JKypnas perucrpainuu 3a IpoILIYIO HEleJaI0 Tak ke MHTePeceH, Kak KHUTa, MOoJTHas
CTpaxoBbIX TabJHIL. VIX TIAaTeIbHOE U3YUEHIE MOKET IOCTABUTH YIOBOJIBCTBUE TOTBKO
HeMHOTUM n36paHHbiM. OCTambHbIE OTHOCATCS K HUM C TaKOI JKe TeMI0ToM, Kak K To-
Moiike 3a pectopanoMm. Ertie xyske 06CToST [ies1a ¢ JKypHATAMU PETUCTPAITIN 32 TIPOTILIBII
Mecs1l. B ocHOBHOM 0HM TOJIBKO 3aHUMAIOT IEHHOE MECTO Ha JINCKE.

! Tlomp3oBaTesbeKast TpyTITIa, MOCBAIIEHHAsA OOBEKTHON TEXHOMOTHN W COOMPAIOTIASACS B TOPOJIE
Teun-Curuc mrata Munnearnosuc u ropojie Can-Ilosn 8 Munnecore. Cwm. http://www.otug.org/.
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Ho eciu ux He KOHTPOJIMPOBATh, OHU CTAHOBATCA 4eM-TO OOJIBIINM, 4eM Oec-
cMbICJIeHHas rpyaa 6aiiTos. HeorpaHuueHHbIH pOCT KypPHAIOB PETUCTPAIIMK IPUBO-
JIUT K TOMY, YTO B KOHEUHOM CUYeTe OHU 3aTOJHIOT (hailIoByI0 cuCTEMY. DTO MOXKET
OBITH IPOCTPAHCTBO, BBIAEJIEHHOE MO KYPHAJIbl, KOPHEBOI AMCK MK IIaIKa /s
YCTaHOBKM MPHUJIOKEHNI, HO B JIIOOOM CJlydae 9T0 03HaYaeT HEMPUATHOCTHU. 3alOJIHSIS
(haiinoBy1o cucTeMy, JKypHAIbl PErUCTPALIUU CTABAT IO YIPO3y ee cTa0UIbHOCTb.
Hamnpuwmep, B cucremax cemeiictsa UNIX mocientne 5—10 % (TouHbIil oKasareb
3aBUCHUT OT KOH(UTyparuu haitioBoii CUCTEMBI ) TPOCTPAHCTBA 3aPe3ePBUPOBAHBI TIO/]T
KOPHEBOII KaTasior. JTO 03HAYaeT, YTO Ipu 3arnoaHennoit na 90 win na 95 % daitnosoii
crcTeMe MPUIOKEeHIe HAauHeT CTAJIKUBAThCs ¢ OIIMOKaMU BBOZA-BbIBOAA. 11pu aTOM
3amylieHHoe ¢ MpaBaMy MPUBUJIETUPOBAHHOTO MOJIb30BaTeNd MMPUIOKEHNE MOKET
U3PaCcX0I0BaTh MOCIeaHIe cBoboaHbIe GaiiThl. B onepanuonnoii cucreme Windows
Takas cUTyanus Habaogaercs ¢ Jo0bM IpuaokenneM. M B KakmgoM Hogo6HOM CIIy-
yae 06 omubKe cucTeMa COOOMUT UMEHHO NMPUJIOKeHnIo. B cucremax Ha Gase Java
9TO O3HaYaeT UCKJoUYeHne java.io.I0Exception, B .NET ato nckiaiouenne System.
I0.I0Exception, aist C ato 3nauenne ENOSPC makpoca errno. (ITognumure pyku Te,
KTO IIPpOBepsieT MaKpoC errno Ha 3HaveHre ENOSPC 1ociie KasK0ro BbI30Ba METO/a
write()?) [IpakTuyecku Bo Beex cirydasx OMOMIMOTEKN PETUCTPALIUN CAMOCTOSTENBHO
He 00pabaThIBAIOT HCKIIOUEHIE, CBI3aHHOE ¢ BBOLOM-BHIBOAOM. OHU IIOMELIAIOT €ro
B 000JI0YKY MM IPOUBBOAAT €0 TPAHCIIAINIO ¥ BHIOPACHIBAIOT B KOJ IIPUJIOKEHI
HOBOE UCKJoueHue!,

YT0 MPOM30MET MOTOM, MOSKHO TOJIBKO JIOTJIbIBAThCSL. B Jrydinem ciydae, kor/aa haiino-
Bast CHCTEMA, OTBEYAIOIIAs 32 PETUCTPAIINIO, OTETIEHA OT YCTPOICTB XPAHEHUS JIaHHbBIX
(HanpuMep, TPaH3aKIHil), a KO/ MPUJIOKEHUS 3alUIaeT ces J0CTAaTOYHO XOPOIIIO,
MOJIb30BATENb B KM3HU HE MOMMET, 4TO YTO-TO UJAET He TakK. SHAYUTEIBHO MEHEE IPH-
ATHOM, HO BIIOJIHE TEPIMMOIA SIBJISIETCST CUTY AT, KOT/Ia KOPPEKTHO c(HOPMYTHMPOBAHHOE
coobrieHwe 06 omrbKe MPOCUT MOJIb30BaTE ISl HAGPATHCSI TEPIIEHUS U TIOBTOPUTH CBOM
AEICTBYSI IOCJIE TOTO, KaK cUcTeMa MpueT B mopsiok. Kyma xyske curyanust, Koraa
T0JIb30BATEIIO TIPEbSIBIISIIOTCS PE3YJIBTAThl TPACCHPOBKU CTEKA.

A OHAXK/IBI ST CTAJIKUBAJICST C CUCTEMOI, pazpabOTUYUK KOTOPOI 100ABUJI B IPOIECC
paboThbl cepBJieTa «yHUBEPCAIbHbIH 06pabOTYNK OIINOOK», KOTOPBIN H0JKEH ObLI (DUK-
CHpOBATh Bee BU/IBI UCKII0YeHwiT. OH ObLI peeHTepabebHBIM, TOITOMY €CJIH B ITPOTIECCE
perucTpamu OJAHOTO UCKJIIOYEHUA BO3HUKAJIO APYTO€, OH IBITAJICA 3aPETUCTPHUPOBATDH
oba uckmouenust. [locie 3anosHerust (HailJIoBON CUCTEMBI 3TOT HECUYACTHBIN 00paboT-
KK COIIEJ C YMA, IBITAsICh CIIPABUTHCS CO BCE PA3PACTAIOIUMCS CTEKOM MCKJIIOYEHUIT,
N3-3a Hanmnuns HECKOJIbKUX IIOTOKOB, Ka}K[[bIﬁ 13 KOTOPBIX MIBITAJCA 3aPETUCTPUPO-
BaTh COOCTBEHHOE CU3U(OBO UCKIIOUEHIE, CEPBEP MPUIOKEHUNA CMOT TIOJTHOCTHIO 3a-
neiictBoBath BoceMb npoiteccopos UltraSPARC 111, Bo BesikoM ciiyyae, Ha HEKOTOPOE
BpeMsi. VIcKimoueH s, PasMHOKAIONIIECST KaK KPOJIMKU B 3asaue DuboHaudn, ObICTPO
M3PACXOI0BAIIH BCIO IOCTYITHYIO MaMsiTh. V1 uepe3 HeKoTopoe BpeMsi BUPTyaJibHas Java-
MallliHa IPEKPATHIa CBOIO PaboTy.

! TIpuATHBIM UCKIIOYEHUEM B 3TOM OTHOIIEHUY ABJIseTcs Gubnnoreka Logd]. s mukBuaamm
UCKJIIOYEHHH BO BCEX <AlllIeH/Iepax» OHA MCII0Ib3YeT MojiKIodaemMyio noiutuky ErrorHandler.
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Menee cepbesHoii mpobeMoii GOIBINTNX JKYPHAIOB ABJISETCS HEYIOBIETBOPUTENHHOE
COOTHOIIIEHUE CUTHAJ/TITyM. PaccMoTpum skypHaJb ocTyna ¢ Beb-cepsepa. Kpome
aHasuTHdeckoil cucrembl WebTrends, Bpsizt i 4TO-TO MOMOKET BaM HAWTH HY/KHOE
3HaYeHue B JKypHaIax 3a nocjeanuii Mecsil. [Ipy BocbMu MUJITTHOHAX 3AIIPOCOB, KaK-
IBIIT 113 KOTOPBIX COOTBETCTBYET (B 3aBUCUMOCTHU OT KOJIMYECTBA PECYPCOB HA CTPAHMUIIE)
800 000—4 000 000 mpocMOTpaM CTPaHMIL, OOIENPUHATHII hopmaT peructpanuu Apache
MPUBOJNUT K €KEIHEBHOMY TOABJICHUIO B sKypHaiie 6osee 1 ThaiiT HoBbIX 3anuceit. Hu
OJIMH YeJIOBEK HEe CMOKET HAlTH B TIOJJ00HOM 00beMe JaHHBIX HHTEPECYIOIIee ero co-
GeiTrie. VI KcTaTi, HeT HUKAKUX MPUYUH XPaHUTh aTH (aiiiel B paboTaioreii cucreme.
Konpyiite ux B MpoMeskyTOYHYI0 06JIaCTh IS MOCJEAYIONIET0 aHAIN3a.

He octaBnsiite daiinbl XypHanoB B paboTatowmx cuctemax. [ns nocneaytowero aHanmsa
KOMMPYITE UX B MPOMEXYTOUHYIO 06/1aCTb.

Pasymeercs, Bcerna siyuiiie He J0IycKaTh 3aroaHenns (aiiyoBoii cucrempl. Kondury-
paruist, 06eCTieYnBaroIas POTAIMIO JKyPHAIOB, BBIOMPAETCS 32 HECKOJIBKO MUHYT.

Pazsmunble TpaHCIAIUN crcTeMbl peructpaiun Log4], B Tom yuciae Log4dR (Ruby)
n Log4Net (so60oii u3 sispikos NET), nomaepskusator GyHkimio RollingFileAppender,
KOH(MUTYpAIN KOTOPOH TTO3BOJISIET OCYIIECTBISATh POTANMIO (PAilIOB KYPHAJIOB Ha
OCHOBe UX pa3MepoB. Beerya ncnospsyiite anmenzep RollingFileAppender BMecTo
YCTaHOBJIEHHOTO TT0 yMoJsrdauuio FileAppender. B makere java.util.logging ycTtaHoB-
JIEHHBIH 110 yMoJTuaHuio anmenziep FileHandler Takske MOKHO HACTPOUTH HA POTAIUIO
JKYPHAJIOB 110 pasMepy, yKasas B cBoWcTBe 1imit MakcHMaIbHOE KOJHMYECTBO GANTOB,
KOTOPOE MOKHO 3aMMChIBaTh B TeKymui ¢aiii. [lepemennas count 3asaet KoamaecTBo
coxpaHsieMbIX cTapbix daiinos. [Iponssesenne 3HaveHnit mepeMeHHbIX 1imit u count
MOKa3bIBaeT, CKOJIBKO MecTa Tpebyercs Mot hailibl KypPHAJIOB.

B ciryyae yHacsie1oBaHHOTO, CTOPOHHETO WJIN He NCIIOJIb3YIOIEero HU O/{HOM 13 IpeKpac-
HBIX JIOCTYITHBIX CPEJl PETUCTPAIINU KOJIa B OIIEPAIIMOHHBIX crcTeMax ceMeiicTBa UNIX
[TOBCEMECTHO TIPUMeHsieTcst iporpamma logrotate. B ciygae Windows sty mporpammy
MOSKHO TIOIIBITATBCSA BCTPOUTD 1107 Cygwin Wi BPYUHYIO HATMCATD JIJIs 9TOTO CIIeHA-
puii .vbs win .bat. Perucrpaiiust ipekpacHo mMoMOraeT B 06ecrnedeHnn mpo3paqHOCTH.
Yb6enurech, uto Bee (hailiibl KYPHAJIOB TIOIBEPTAIOTCS POTAIIMK W B KOHEYHOM CUETE
VAQISIOTCS, B IPOTUBHOM CJlydyae BaM PaHO MJIH TI03/IHO MIPUIETCS OCBauBaTh NHCTPY-
MEHTBI BOCCTAHOBJIEHUSI CCTEMBI.

[DKO CMPALUMBAET: A KAK HACYET 3AKOHA CAPBEH3A — OKC/N?

VHOrAa MOXHO YCAblllaTh, KaK SIl0AM FOBOPST O PErMCcTpaLmMm C TOYKM 3peHunst TpeboBaHui
3akoHa Cap6eiH3a — Okcnu (Sarbanes — Oxley act, SOX). OTOT 3aKOH NpeabsBASET Bbl-
cokue TpeboBaHusa Kk UT-uHdpacTpykType u UT-onepaumsM. OgHO M3 3TUX TpeboBaHMM
COCTOWUT B TOM, YTO KOMMNaHUSi AO/MKHA 6blTb B COCTOSIHMM MPOAEMOHCTPUPOBaTh ajeK-
BaTHbIV KOHTPO/b 10601 CUCTEMBI, MPOM3BOASLLEN (DMHAHCOBO 3HAUMMYIO MHOPMaLMIO.
[Opyrumun cnoBamu, ecnmn cuctema OpMMPOBaHUS CHETOB BHOCUT BKIaA B (PUHAHCOBbIE
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OTYEThI q)VIprI, CbI/IpMa [O/MKHa 6blTb B COCTOSIHUM NOKa3aTb, YTO NOATacoBaTb AadHHbIE
3TOWM CUCTEMbI HEBO3MOXKHO.

Ansa 60MbIUMHCTBA CaliTOB, OPUEHTUPOBAHHBLIX Ha 0BCYXMBaAHUE KIIMEHTOB, NoLo6HOE
(M3MYECKM HEOCYLLECTBMMO, HO YacTO BOCTIPUHMMAETCS Kak HEO6X0AMMOCTb. DUHAHCOBbIE
MoKasaTeny NoCTynatoT U3 CUCTEM YMPABEHWS 3aKa3aMu UK U3 CUCTEM pacyeTa no Kpe-
OMTHBIM KapTaM, a He OT Be6-CEepBEPOB M CEpBEPOB MpusoxeHUin. CalT He B COCTOSIHUM
[iaXKe Ha JIEHTOYHOM HakonuTene unu DVD XpaHuTb XypHasbl BeE6-cepBepa 3a MHOTME rofibl
B COOTBETCTBMM C TpeboBaHuaMM SOX. Bonee Toro, kakum 06pasoM XypHas AoCTyna K Beb-
CepBepy MOXET [10Ka3aTb YECTHOCTb PUHAHCOBOTO KOHTPOSA? [1151 3TOTO Hy)KHO OTC/IEXMBATL
CeaHCbl PerncTpaumumn aaMMHUCTpaTopa B CUCTEME.

K coxaneHuio, 1opuanyecky BOMpOCh! Aaneko He BCErga PeLaroTcs UCXOAS U3 pauyoHanb-
HOro aHasnM13a BEPOSITHOCTEN, 0COBEHHO B TaKOM Pa3MbITON W NI0X0 OrpeaeNieHHo 0bnacTy,
Kak cobnoaeHne TpebosaHumii SOX. Jlyuwe Bcero 06cyanTb 3TOT BOMPOC C AMPEKTOPOM MO
MHPOPMaALMOHHBIM TeXHOMOrnaM. (Bo MHOrMX KOMMaHUSX eCTb CreumanbHble KOHCYTbTaH-
Tbl N0 SOX.) OHK MOMOryT OnpeAenuTb Cnocob NMOCTPOEHUSI CUCTEMbI, COOTBETCTBYHOLLMI
NpaBoBbIM HOpPMaM. YeM paHblue Bbl HA4YHETE 3TO 06CYXAEHWe, TeM nydlle. Tak Kak BaM
NpUAETCS NpUBEKaTb K HEMY IOPUANYECKWA OTAEN, oTAeN MHDOPMALMOHHbBIX TEXHOMOT NI
1 (bMHaHCOBBIN OTAEN, He CTOUT OXMAATb BbICTPOro pelleHus AaHHOro BOMpoca.

KawmnpoBaHmne B namMaTn

[Toxpo6HO KanmpoBatue paceMaTprBaercs B pasiesie 10.2. [lis goro paboTaionmx cep-
BEPOB TAMSITh — BCE PABHO YTO KUCI0po/. OcTaBieHHbIH 6€3 PHUCMOTPa K3 CIIOCOOeH
M3PACXO0/I0BATh €TI0 BECH, 10 TIOCIeIHEl MoJieKyJibl. HeZrocTaTok maMsTH IpeicTaBsieT
co00I yrpo3y Kak /st CTaOUIBHOCTH, TaK U JIJIS BBIYUCIUTEABHON MotHOCTH. COOT-
BETCTBEHHO ITPH IOCTPOEHUH KIIIIA HY;KHO OTBETUTD HA CJIE/IYIOIIHNE BOIIPOCHL:

O KoneuHOo mjy 6ECKOHEYHO IIPOCTPAHCTBO BO3BMOKHBIX KJIOUYEii?

O Mensiores mu KOI'Z[B.-HI/I6leI) KoIIMpoBaHHbIE DJIEMEHTDBI?

Ecsam BepxHeli TpaHUIIBI BO3MOKHBIX KJIIOUEH HE CYIIECTBYET, pa3Mep Kallla CJaenyeT
OTPAaHUYUTDL BpyuHyT0. ECI TPOCTPaHCTBO KJIIOUEl He OTPAaHUYEHO, a KJIIOUU He CTa-
TUYHBI, TPEOYETCs MeXaHU3M, OOBSIBIISIIONIMN K3l HeJlelcTBUTeNbHBIM, [TpocTeimm
MPUMEPOM TAKOTO MEXaHW3Ma CIY;KUT TIPUBS3aHHAS KO BpEMEHU OUMCTKA Kaima. Bei
TAKIKe MOJKETE 3a/[eHCTBOBAT AJITOPUTM BBITECHEHUS IABHO HE UCTIOJIB3YEMBIX OO BEKTOB
(Least Recently Used, LRU) wiu Mozenb paboyero Habopa, HO B JIEBATHU CJydasixX 13
JECSITH TIEPUOINUECKOI OUUCTKY K31I1a GYJIeT BIIOJHE TOCTATOUHO.

HeKOPPEKTHOG KOIMINPOBaHUE ABJIAECTCA OCHOBHOM HpI/I‘{I/IHOfI yTe€UeK ImaMsATH, 4TO,
B CBOIO O4Y€pe€/ib, IPUBOJIUT K TaKNM YiKaCaM, KaK €X€/IHEBHas Iepe3arpy3ka cepBe-
POB. Hwuuto Ttak He CHOCO6CTByeT BI)Ipa6OTKe Y aIMUHUCTPATOPOB ITPUBBIYKKU HUKOT'/[a
HE€ BBIXOJIUTb U3 CUCTEMBI, KaK €K€/IHCBHbIC NJIN €KCHOIIHbIC aBpaJibl. Haxomnenne
HEHYXHDBIX JaHHbIX ABJISACTCS OCHOBHOI HpH‘IHHOfI MeI[JIEHHOI'/JI peaKnuunu cucTte-
MBI, a cTabUIbHOE COCTOSAHUE ITOMOTaeT U30esKaTh ITOTO AHTHUIIaTTEPHA. K TOMY Ke
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cTabUIIbHOE COCTOSTHUE CIIOCOOCTBYET YIIPOUEHUIO TPOU3BOACTBEHHO AUCTIUTIINHBI,
TaK Kak CUCTEMHOMY aJIMUHUCTPATOPY HE TPUXOAUTCS TO U JIeJI0 PETUCTPUPOBATHCS
Ha paboTaoIUX cepBepax.

3ANMOMHUTE

CrapaiiTecb NMWHKWI pa3 He TepebuTb cUcTeMy

YenoBeyeckoe BMELLATENLCTBO NPUBOAMT K Npobnemam. CaenaiTe Tak, YTobbl ero Heobxo-
AMMOCTb ncyesna. Bawa cuctema gomkHa npopaboTath X0Ts 6bl B TeueHne 06bI4HOMO LMK/a
BHeapeHus 6e3 0UMCTKM ANCKa BPYYHYIO M €XEHOLLHbIX Nepe3arpy3oK.

Ypansiite AaHHble cpeacreamMm npunomeuuﬁ

AOMUHUCTPATOPbI 623 AaHHbLIX MOMYT MUCaTb CLIEHAPUM YARNEHUS AaHHBIX, HO OHW HE BCeraa
3HAIOT, KaK Ha 3Ty orepauuio oTpearvpyeT NpuioXeHue. s noaaepXKaHusi TorMyeckon
LIENOCTHOCTM, 0COBEHHO MPU UCMOSb30BaHUM YTUAUTLI ORM, NPUIOXKEHUE AO/MKHO YAANSATb
[IaHHbIE CAMOCTOSITENBHO.

OrpaHuybTe K3lUMpOBaHue

KalwmpoBaHve B NamMsiTb yckopsieT paboTy NPUAOXKEHUI, NoKa He HaYyHET 3aMeansTb ee.
OrpaHuybTE KONMYECTBO NOTPEGISIEMON KILLIEM NaMSITH.

Y6upaiite NIMLLIHKE XXYypPHasibl

He cTouT XpaHuTb 6eckoHeYHoe KonM4YecTBo (aiinoB XypHanoB. HacTpoiTe vMx poTaumio
B 3aBWCMMOCTY OT pa3Mmepa. Ecin npaBoBble HOPMbI TPEBYIOT MX COXPAHEHUS!, UCMONb3YITE
[UNs1 3TOro OTAENbHbIN cepBep.

5.5. BbICTpbIi OTKa3

Ecau messiennas peakiius Xyske, 4eM ee OTCYTCTBUE, TO ME/JICHHAS PeaKIlnus Ha

omkas enie Xysxe. ITO BCe PaABHO YTO OTCTOSATH GECKOHEUHYIO 0UY€EPE/lb B aBTO-

TPAHCIIOPTHON MHCTIEKITUU TOJBKO 3aTeM, YTOOBI Y3HATD, UTO 3AMOJHATH HYKHO
6bLIO APYTOit GJIAHK, M BEPHYTHCS B KOHEIl ouepean. MOsKeT Jiu cyliecTBoBaTh Hoee
Gecrosie3Hast TpaTa CUCTEMHBIX PECYPCOB, UeM CIKUTAHUE I[UKJIOB U TAKTOB MTPOIEccopa
C TIOCTIE/LYIOTIMM BBIOPACHIBAHMEM PE3YJIbTaTa B MYCOPHYIO KOP3UHY?

Ecmu cucrema moxkeT 3apaHee ONpe/IeJINTD, YTO HEKas OTepallvisia IIPUBEACT K OTKa3y, BCeraa
JIydHIe, €CJ 9TOT OTKa3 CJYIUTCS 6BICTpO. B pe3yJibTaTe BbhI3bIBaloliasa CTOPOHA HE 6le€T
TPAaTUTDH BHIYUCIUTEIbHYIO MOIITHOCTD Ha OJKU/IAHUE, & CMOJKET 3aHATHCA ZIpyI‘OfI pa60T0ﬁ.

Kak cucrema MOKeT OTIpe/iesTuTh, CIyYnTCs Jiu 0TKa3? Kakoe cekpeTHoe aBpUCTHYECKOe
MPABIIIO s COOMPAIOCDH BaM 1oBeiaTh? Heyskesu /st TPUJIOKEHIIT CYIEeCTBYET SKBUBA-
JIEHT puiyMaHHoMy B Intel mporHO3UpOBAHUIO YPOBHSI [IEPEXOI0B?

Ha camom zieste Bee kyzia iposanydtee. CyiectByeT GOJBINON KIace OTKA30B, CBS3AHHBII
€ HeJIOCTYITHOCTBIO pecypcoB. Hanpumep, korza pacrpeiesanTesb HArpy3Ky MoJjydaer
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3aIpoC Ha MOJKII0UYEHIE, HO HU OJINH U3 CEPBEPOB B €T0 CEPBUCHOM IyJie He (hyHKIIHO-
HUPYET, OH J0JIKEH HEMEJIEHHO OTKJIOHUTD 3armpoc. HekoTopsie KoHburypamnmum ma
HEKOTOPOE BPEMsI CTABSIT 3aIPOC Ha TIOAKIIOUEHNE B OUePE/lb B HAIEHK/IE, UTO KAKOH-TO
U3 cepBEPOB GBICTPO CTAHET JOCTYIHBIM. JTO HAPYIIAET MaTTEePH GBICTPOTO OTKA3a
(Fail Fast).

B n11060ii cepBUC-OPUEHTUPOBAHHOI apXUTEKTYPe MPUJIOKEHHUE TI0 3aTIPOCY Ha
o6cay KMBaHUE MOKET IPUMEPHO MOHSTh, KAKUE COCMHEHUsT ¢ 630 JaHHBIX U
BHENIHME TOYKU MHTErpanun eMy morpedyiorcs. Ciayxba MoKeT GbICTPO BHITPY3UThH
HeoOXOAMMBIE eii COeINHEHN S, TPOBEPUTH COCTOSTHUE IIPEAOXPAHUTENEH Y TOYEK NH-
Terpanuu 1 IpUKasaTh AUCIIeTYEPY TPAH3AKIIMIi HA9aTh TPAH3AKIINIO. AHAJIOTMYHBIM
06pa3oM K paboTe TOTOBITCS TIOBapa B pecTOpaHax — coOMpasi BCe MHTPEAMEHTHI,
KOTOPbIE MOTYT MOHAI00UThCST LISt BHITIOJNHEH U st OYIy U X 3aKa30B. Eciii kakoii-To
pecypc HEeZOCTYTIEH, JIy Yliie TPepBaTh ONEPAINI0 HEMEJICHHO, a He TOCJIe TOr0, Kak
noJioBrHa paboThl OyeT caeaHa.

MpoBepsiiTe AOCTYNMHOCTb PECYPCOB NEped HayasioM TpaH3aKLum.

BCE YEPHOE

OavH U3 Momx Hanbosnee MHTEPECHbIX MPOEKTOB BbIMOHSNCS ANs GUPMbI, 3aHUMALOLLEiiCcs
CTyamiHoM doTorpadumelt. YacTb npoekTa BkOYana paboTy Hag nporpamMMHbIM obecne-
YeHVeM, KOTOpPOe BU3yanun3vMpoBasno U306padkeHUs AN NeYaTy C BbICOKUM paspeLleHUeEM.
B npeaplayLlel Bepcum 3To NporpamMMbl Hbina owmbKa: Npu HEAOCTYMHbIX LIBETOBbIX NPO-
unsix, nsobpaxeHusx, GpoHax UM Mackax anbda-kaHana «BW3yann3npoBanocb» YepHoe
n306paxkeHne, CoCTosLiee U3 MUKCENOB C HYMEBLIMU 3HAYEeHUsIMU. Takoe M306paxeHue
pacneyaTblBasiocb, BNYCTYio pacxoaysi 6ymary, peakTviBbl U BpeMsi. BpakoBLUMKW OTNpaBAs-
Nn ero B Hayano paboyen Lenoyku Ans ANarHoCTUKKM, OTNaAKU U KOpPeKUMNU. B KOHEYHOM
cyeTe npobnemy pelumnu (BbI30BOM paspaboTumka), @ NIoXoi oTneyaTok nepesenanu. Tak
KaK CpOKM Claum Noaxkumanu, CTaHaapTHbIM pabounid npouecc 6bin npepBaH paay CPOYHOIO
BbIMNOJIHEHWS 3TOMO 3aKa3a.

Mosi rpynna npuMeHuna K 3Tol NporpamMmMe naTTepH 6bICTporo oTkasa. Mpu NosiBNeHnn 3a-
[aHus MO BbIBOAY Ha nevaTb BM3yanm3aTop HauMHan npoBepsiTb Hannume Bcex WpudToB
(oTcyTCTBYIOLWME LWWPUPTHI TOXE NPUBOAMIM K HEO6XOAMMOCTH Nepesesku 3akasa, Ho He Mo
npuYMHe YepHoro n3obpaxkeHuns), n3obpaxeHus, GoHa 1 Macok anbda-kaHana. Mamsats ans
BCEX 3TWX OnepaLmin BbiAeNsIach 3apaHee, YTo UCKIoYaso 0TKa3s B MpoLiecce ee BblAeNeHus.
Bv3yanusaTop HeMeaneHHO OTUYMTBLIBA/NCS YNPaBSOLLEN CUCTEME O O60M OBHapY>KEHHOM
nedekTe, He AaBas eif BNyCTyto TpaTUTb BpeMsi Ha obcyeT. U, uTo nydlue Bcero, «aedekTHble»
3aKasbl M3bIManMcb U3 paboyero KOHBENepa, YTO UCKIIKYao NosIBIEHNE B KOHLE NpoLecca
HaMoNoBMHY CAeNaHHbIX BEPCHIA. Mocrne 3anycka HOBOMO BU3yanu3aTopa KoM4YeCcTBO nepe-
[IeNOK, BbI3BaHHbIX NPOrpaMMHbIM obecreyeHnem!, ynano Ao Hyns.

MpaBaa, Mbl He OpraHK130Bany Ans UHANBHOTO M306PAXKEHNS NPEABAPUTENTBHOIO BblAENEHNS
MeCTa Ha AUCKe. DTN Hallu AeNCTBUS MPOTUBOPEUMSIM NaTTepHy CTabUIbHOrO COCTOSIHUS, HO

! 3akasbl Bce paBHO MOTJIM OTIIPABJIATBHCS HA TIEPEAEIKY U3-3a APYTUX MPOOJIEM € KAUeCTBOM
BBITIOJIHEHVSE: [IBLJIb HA OOBEKTUBE KaMepbl, [J10Xast IKCIIO3ULMsI, HEKOPPEKTHOE KaJ[PUPOBa-
HUE U T. I
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3aKa3uuK yTBEPX/as, YTO Y HUX ECTb CBOM abCOMIOTHO HAAEXHBIN MEXaHWU3M OUMUCTKM JaHHBIX.
IMOTOM OKa3anoch, YTO «MeXaHWU3MOM OYMCTKU>» Bblfl OAMH U3 COTPYAHUKOB, KOTOPbIN BpeMms
OT BpeMeHV yaansin kydy daiiioB. MeHblUe YeM Yepes rof, Mocsie Hallero 3anycka MecTa Ha
XECTKMX AUCKAX MOYTH He OCTanock. Kak 1 criegoBano oxuaaTh, €AMHCTBEHHOE MeCTO, e Mbl
OTCTYNUIM OT NpUHLMMa BbICTPOro 0TKasa, 6bII0 TeM CaMbIM MECTOM, 06 OTKase KOTOPOro BY-
3yanusaTtop He OTMpaBuN OTYET. B pe3ynbTaTe OH BU3yan3upoBan U306paxeHst — noTpaTus
Ha 3TO HECKOJIbKO MUHYT — U 3aTeM BbIGpOCUI UCKITtoUeHue I0Exception B paline xypHana.

Jlpyroii cioco6 opranusaiuu GbICTPOTO 0TKA3a B BEO-NPUIOKEHUN 3aKI04aeTcs B Ha-
30BOIi IIPOBEPKE ITapaMeTPOB CEPBIIETOM, ITOJIYUUBIINUM 3AMTPOC, MU KOHTPOJLIEPOM J10
sarpysku EJB nau gomennsix 00beKToB. I1pu 9ToM ciresyeT GbITh OCTOPOAKHBIM, YTOOBI
He HAPYIIUTD UHKATICYJSIIUIO TIOCIeAHUX. Ecin mpoBepsiercst He mpocTo 3Hauenwe null /
ne-null wiu popmaTupoBanue ynces, IPOBEPKY CIIEAYeT IPOUSBOAUTD B IOMEHHBIX 00b-
eKTax uin B uuTepdeiice MpuioKeHus.

Jlaxe B paMKax IaTTepHa ObICTPOIO OTKa3a CJEAyeT [0-PasHoMy OHNOBENIATh O CUCTEM-
HOM OTKase (HeJOCTYIIHbIE PECYPChl) M OTKaze Npuaoskenus (omubKa B mapamMmerpe
Win HegonycTuMoe coctosiiue). QObobIiieHHoe «coobiienne 06 ommubKe» MOKET MPHU-
BECTH K cpabaThlBaHUIO MIPEJOXPAHNTE/IS B BBIIIECTOSNIEH CUCTEME TOJIBKO U3-3a BBOJA
[0JIb30BATEIEM HEKOPPEKTHBIX JAHHBIX MM HECKOJIBKO Pas MOAPS] HAKATON KHOIIKK
Hepe3arpys3Ky CTPaHUIIbL.

ITatrepH GBICTPOrO OTKA3a MOBBIIMIAET OOIIYI0 CTAOUIBHOCTH CHCTEMBI, HE JIOMYCKAast
MeJIJIEHHBIX OTBETOB. B KOMILIEKce ¢ TaiiMayTaMu OBICTPbIE OTKA3bl MOTYT TIPEIOT-
BPaTUTh HA/IBUTAIOINECS KAaCKaJHble OTKa3bl. Tak:Ke OHM MTOMOTAIOT MO//IePKNUBATh
BBIYMCJUTENBHYIO MOIIIHOCTD CUCTEMBI, KOT/Ia OHA HAaXOJUTCS I10J] HATPY3KOU n3-3a
YaCTUYHBIX OTKA30B.

3ANMOMHUTE
WU36eraiiTe MeasieHHbIX OTBETOB M GbICTPO NpekpaLyaiite paboty

Ecnn cuctema He COOTBETCTBYET TpeboBaHmsIM SLA, cpasy e MHPOPMUPYIITE Bbi3blBaOLLYHO
CTOpOHY. He 3acTaBnsiite ee xaaTh coobLleHUs 06 oMbBKe MU UCTEYEHMS TaliMayTa. 3TO
BCEro /nLb npespalyaeT Bally npobnemy B npobnemMy Bbi3biBatoLLEl CTOPOHbI.

3apaHee pe3epBuUpyiiTe pecypcbl U NPOBEPSIATE TOUKN MHTErpaumm

Y106kl N36eXaTh 6eCronesHoin paboTbl, MPOBEPANTE BO3MOXHOCTb 3aBEPLUEHUS TPAH3AKLMM
[10 ee Havyana. Ecnin BaXxHble pecypcbl HEAOCTYMHbI: HAaNPUMEP, B YaCTW CUCTEMbI, K KOTOPOWA
TpebyeTtcst 06paTUTLCs, cpaboTan NpeaoxpaHnUTeNb, — He TpaTbTe BPEMSI HA BbIMOJIHEHME
[IENCTBUIN C 3TUMU pecypcamu. LLIaHCbl, YTO MeXxay HayasoM U CepeanHON TpaH3aKLMM Cu-
Tyauusi USMEHUTCS, KpaHe Maribl.

MpoBepsiiTe BBOAMMbIE AAaHHbIE

Ewle Ao pe3epBMpOBaHUS PECYPCOB BLIMOHSNTE 6a30BYIO NMPOBEPKY BBOAUMBIX MOJSb30Ba-
TeneM AaHHbIX. HeT cMbicna TpaTuTb BPEMS HA YCTaHOB/IEHWE COeIMHEHNS C 6a30i AaHHbIX,
BbIOOPKY AOMEHHbIX 06BEKTOB, MX 3aMoSIHEHME M BbI30B MeToAa validate(), 4Tobbl B pe-
3ynbTaTe 06HapY>XMTb OTCYTCTBME HYXXHOMO NapaMeTpa.




126 Mnaea 5 e MMaTTepHbl CTAaBbUILHOCTK

5.6. KButnposaHue

Tepmun keumuposanue (handshaking) orHocuTcs Kk mepegade oT OLHOTO

yCTpoOHCTBA K IPYTOMY CUTHAJA, YAOCTOBEPSIONIETO HAJNINE CBS3N MEXKIY

aTUMU ycTpoiicTBaMu. IIpoTOKOJIBI TOCIE/I0BATENBbHON ITepeiaul JaHHbIX, Ha-
npumep RS-232 (B nacrosuiee Bpemsi EIA-232C), mosaraioTcst Ha TO, 4TO IPUEMHUK
COOOIINT 0 CBOEH TOTOBHOCTH K MPUEMY WH(MOPMATIIH. AHATIOTOBBIE MOJIEMbI HCTTOJIb-
30BaJIM CBOM BapUaHT KBUTUPOBAHU S [IJISI COIVIACOBAHU S CKOPOCTU U KOJAMPOBAHU
mepefaBaeMbix curuHanioB. Kpome tToro, kak 6u110 mokasano pamee, mporokoa TCP
peasmnsyeT TPeXCTOPOHHEe KBUTUPOBAHME JIJIST YCTAHOBJIEHUS COCTUHEHU depes
cokeT. [Ipu TCP-kBUTHPOBAaHWY IPUEMHUK TAKK€ MOXKET OTIIPABUTH NIEPeaTIUKY
CUTHAJI, OCTAHABJIUBAIONINI TIEPECHIJIKY JAHHBIX 10 MOMEHTA, TOKA IPUEMHUK He
cooBIUT 0 cBOEH TOTOBHOCTH. KBUTHPOBAHNE MOBCEMECTHO UCTIOIH3YETCS B HU3-
KOYPOBHEBBIX IIPOTOKOJIAX B3aMMO/IECTBUS, HO IPAKTUYECKH HE IPUMEHeTCs Ha
YPOBHE MTPUJIOKEHU.

Ipycrrag npasaa cocrout B ToM, uTo nipotokos HTTP He odernb Xopoio BeITIONHSIET
kButuposanue. [Tporokosst Ha 6aze HTTP, takue kak XML-RPC uiu WS-1 Basic, umetor
HECKOJIBKO BAPUAHTOB, B KOTOPBIX 3TOT Ipoliecc goctyteH. [Tporokos HTTP npenocras-
JISIET KOZ OTBeTa, <303 cepBUC HeAOCTYIIEH >, YKA3bIBAIOLIMIL HA BPEMEHHOe COCTOsAHIe!,
Ho GoJIbIIMHCTBO KIMEHTOB KOIbI COCTOSHUI He pasanyaior. Eciu Koz oTindaercs or
«200 OK»2, «403 nocryn sanpenien» mam «302 HaiizeHo (epeHanpasieHue )», KIMeHT,
CKOpee BCero, BOCIPUMET OTBET KaK KPUTHUYECKYIO OLIHOKY.

AHAJIOTUYHO IUI0X0 CUTHAIMBHUPYIOT O CBOEH TOTOBHOCTH K PabOTe IIPOTOKOJIBI, CBSI3aH-
uHele ¢ CORBA, DCOM u Java RMIL

Ksurnposanue mpencransiet coboil MOTBITKY CepBEPa 3AIMUTHTD CeOsT Ty TEM PETYTHPOB-
Ku paboueil Harpysku. UToObI He TTACTH JKEPTBOI OCTYIIAOIINX 3alIPOCOB, CEPBEP JI0JIKEH
YMETb OTKa3aThCsl OT IIpe/iaraeMoii paboTsl. Bivskaiiiias anmpokcuMariyst, KOTOpoii MHe
yIan0ch JOCTUYD ¢ cepsepamu Ha Oase HTTP, onmpanach Ha B3auMOAENHCTBUE MEKILY
pacIpeieTuTesIeM Harpy3KH 1 Beh-cepBepaMu UJTH cepBepaMul Tprstoxkennit. Beb-cepsep
YBEIOMJISIIT PACTIPEIETUTENh — KOTOPDIH MEPUOAMIECKN TPOBEPST «paboTocmocob-
HOCTB» €T0 CTPAHUI[ — O CBOEH 3aHATOCTH, BO3BPAIIAs MO0 CTPAHUITY OTTHOKU (KO
cocrostaust HTTP 503 «Heoctytiens TyT Brosse moaxoaut), inb6o HTML-crpanutty ¢
coobuenrem o6 ommubke. [Tocsie aTOro pacnpeaeanTes b 3HaJ, 4TO Ha ITOT KOHKPETHBII
BeO-CepBEP MOCHIATE AOMOTHUTETbHBIC 3a/IaHVsT HE CIIE/YeET.

KOHG‘{HO, 9TOT BapuaHT pa60TaeT TOJIBKO JIJISA Be6-CJIy>K6 n He Cpa6aTbIBaeT, Korza Bce
Be6-cepBepr CJIMIIIKOM 3aH:IThI, 4TOOBI O6CJIy>KI/ITb CIIe O/IHY CTPaHUILY.

U Cwm. http://www.w3.0rg/Protocols/rfc2616/rfc2616-sec10.html u https://ru.wikipedia.org/wiki/Crncok_ko-
[OB_COCTOSAHUA_HTTP.

2 MHOr1e KJIMEHTbl BOCIIPMHUMAIOT KaK OLIMOKY JasKe ocTaabHble Kozubl cepun 200,
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B cepBrC-OpHEHTUPOBAHHON apXUTEKTYPE CEPBEP MOKET BBITIOIHATD 3alIPOC «IIPO-
BEPKHU 3[I0POBbsI» CPEJCTBAMU KJIMeHTa. B aTOM ciydae mepej TeM, Kak OTIIPABUTh
3alIPOC, KIMEHT IPOBEPSIET, B MOPsiZIKe Jin cepiep. Takoil moaxo obecriednBaet Xopoiiee
KBUTHUPOBAaHNE 3a CUHET y/IBaNBaHWA YNCJIA COG[[I/IHCHI/HL/,I " 3a1TpOCOB, KOTOPBIE TIPUXO-
autest 06pabaThiBaTh cepBepy. BoJibliiast YacTh BpeMeHU TIPU TUITMYHOM 0OPAIEHUH K
BeG-ciryskbe TpaTuTCs Ha yCcTaHOBKY U paspbiB TCP-coenuHeHwst, T09TOMY [TPOBEPKA
PaboTOCIIOCOOHOCTH TIepe/l OTIPABKON PeabHOTO 3arpoca BCEro JIMIb yABauBaeT He-
IIPOM3BO/IUTEIbHbIE 3aTPAThl HA COEIMHEHME.

Ksurnposanue ctaHOBUTCS 0COOEHHO IIEHHBIM, KOT/[a HechalaHcuPpOBAHHBIE MOTITHOCTH
BE/IYT K MEJJIEHHO peakiuu cucteMbl. ECIi cepBep cmocobeH Ope/ieinTh, 4TO OH He B
COCTOSTHUY TaPaHTUPOBATH BhITIOJMHEHWE SLA, OH TOJIKEH UMETh BO3MOKHOCTD KaK-TO
IIOIIPOCUTD BbI3bIBAIOLIYIO CTOPOHY He II0ChbLIaTh 3arpoc. Haxongamuiica 3a pacipeesiu-
TeJIEM HATPY3KHU CEPBEP MOJIb3yeTcst GUHAPHBIM (BKJIL. /BBIKJL.) CPEICTBOM ITPEKPAIIIEHIIST
3aIIPOCOB, YTO, B CBOIO OY€Pe/lb, IIPUBOJUT K Y/IAJICHUIO HE OTBEYAIOIIero cepBepa u3
nysia. Ho 310 o4enb rpy6biii Mexannam. HaMHOTO Jrydiiie BCTPOUTH KBUTHPOBAHUE BO
BCe [IpUMeHseMble BAMM HecTaH[apTHbIe IIPOTOKOJIBL.

BpeMeHHBIM pellieHneM, K KOTOPOMY MOKHO MPUOETHYTh IPU 0OpaIleHnn K CIyKOaM,
He JIOMYCKAIIINM KBUTHPOBAHUS, SIBJISIOTCS TIPEOXPaHUTEN. B 5TOM cirydae BMECTO
TOTO, 4YTOOBI BEKIMBO CIIPANINBATH CEPBEP, MOKET JIM OH PUHSTH BAII 3aIIPOC, BbI IPO-
CTO OTIPAaBJISIETe BBI3OB 1 CIEANTE, KaK Bee cpaboTaer.

B 1ie;1oM KBUTHpPOBaHME OTHOCUTCA K HEJIOCTATOYHO UCTIOIB3YEMbIM TIpUeMaM, KOTOPbIC
¢ GOJIBIION MOJIB30i MOTJIN OBl TIPUMEHATHCS B MPOTOKOJIAX MPUKIATHOTO YPOBHSIL.
IT0 aHeKTUBHBII CITOCO6 OCTAHOBKHU PACTIPOCTPAHEHUST TPEIIMH TI0 CI0OSIM B CJIydyae
KacKa/{HOTO OTKa3a.

3ANMOMHUTE
OpraHM3yiiTe CorsiacoBaHHOE yrnpaB/ieHNe Harpy3Koun

KBUTUpOBaHME MeXay KIMEHTOM M CepBEPOM MO3BOMSIET OTPEryMpoBaTbh HArpysKy Ao
NMPUEMNIEMOr0 YPOBHS. STOT MEXaHU3M CreflyeT BCTPOUTb KakK B KSIMEHT, Tak U B CepBep.
BONbLWMHCTBO pacrnpoCcTpaHeHHbIX NPOTOKOI0B MPUKIAAHOMO YpoBHS, Hanpumep HTTP, JRMP,
IIOP n DCOM, KBUTMPOBaHWE He NOAAEPXKMBaAET.

NMoMHMUTE 0 NpoBepkax paboTocnoco6HOCTH

3anpocsl, NpoBepsitoLLMe paboTOCNOCOBHOCTL CepBepa, SBMSIOTCS CPEACTBOM Ha NMPUKIAAHOM
YPOBHe 0601TH TOT haKT, YTO NMPOTOKOSIbI HE MOAAEPXKMBAIOT KBUTUPOBAHME. VX UMEET CMbICH
MCMOsMb30BaTh B C/lyYasx, KOrAa U3AEPXKKU Ha AOMONHUTENbHLIV BbI30B MEHbLUE U3AEpXKEK
Ha BbI30B, 3aBEPLUAOLIMICS Heyaauen.

BcTpauBaiiTe KBUTUPOBaHUE B CO6CTBEHHbIE
HU3KOYPOBHEBbIE NPOTOKOJbI

Ecnv Bbl co3paeTe cobCTBEHHbIE MPOTOKO/bI /15 COKETOB, BCTPanBaiTe B HUX MeXaHU3M KBUTU-
pOBaHWs1, YTO6bI KOHEYHbIE TOUKM MOTIN MHCOPMUPOBATbL APYr ApYyra O FOTOBHOCTM K paboTe.
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5.7. TectoBasa nporpamMmma

Kaxk BbI yske BUIEAU B IPEABIIYIIUX [VIaBaX, PaclipeieIeHHbIe CUCTEeMbI 00J1aia-

10T TAKUMU PEKUMaMK 0TKa3a, KOTOPbIe YPEe3BBIYAITHO TPY/IHO BOCIIPOM3BECTH B

cpeax paspaboTky 1 TecTupoBatus. [Jist GoJiee eTajibHOI IPOBEPKH Pa3InYHBIX
KOMIIOHEHTOB B KOMILJIEKCE YacTO IPUOEraloT K cpejle «MHTErPalliOHHOrO TeCTUPOBa-
Hus». B aTOH cpeje Halla cucTeMa TOJHOCTHIO MHTETPUPYETCS CO BCEMU CHCTEMaMH,
€ KOTOPBIMH OHa JI0JIZKHA B3aUMO/IEICTBOBATD.

Ho takoe TectrpoBanue camo 1o cebe rnpejcras/isger mpobsemy. Kakue Bepcuu cienyer ajist
3100 B3:Th? C OJIHOI CTOPOHBI, KAYKETCsI, YTO JIJIsI TECTUPOBAHUS CJIEYET B3SITh BEPCUU
3aBUCUMOCTE, KOTOPbIE AKTUBHO HCIIOJIb30BAIMCH HA MOMEHT BbIX0/1a Hatlel cuctemMbl. Ho
IIPU [IOMOIIN TEOPUU MHOKECTB MOYKHO MAaTEMATHUECKH JIOKA3ATh, 4TO TAKOU MO/IXO]] Orpa-
HUYUBAET 6CI0 KOMNAHUIO TECTUPOBAHKIEM BCero 0/HOro HoBoro (hparmenta I1O 3a ojinH pas.
SI Mor 6bl 9TO cz1e/1aTh, HO OCTABJIIO ATO YUTATEJISIM B KadecTBe yipaxuenust. Kpome toro,
3aBUCUMOCTD COBPEMEHHBIX CUCTEM JIPYT OT IPyTa CO3/IAeT TAKYIO TECHO IePETIeTeEHHYIO
CeTb, YTO MHTETPAIIMOHHOE TECTUPOBAHUE CTAHOBUTCS TI0-HACTOSIIEMY YHUTAPHBIM — IIpe-
BPAIIAETCs B eIMHbLI T100a/IbHbLI TEeCT, OXBAaThIBAIOIINAN ACICTBYIOIIE CUCTEMBbI 11EJI0r0
npeanpusiTust. TAKoi yHUTAPHOU cpejie TpedyeTcst TAKOW ke CTPOrHil — Wt fiaxke GoJiee
CTPOTUI — KOHTPOJIb UBMEHEHUI, YeM PEaIbHBIM IIPOU3BO/ICTBEHHBIM CPE/AM.

CymectByior u 6oee abcTpakTHble cokHOCTH. (Bbl MokeTe cipocuts: «Bosee ab-
CTPaKTHBIE, YeM TeOPUsi MHOKeCTB?») Cpella MHTErpaliioOHHOTO TECTUPOBAHUS B CO-
CTOSIHUU IIPOBEPUTB AeIiCTBHSI CUCTEMBI IIPU KOPPEKTHOM paboTe BCeX ee 3aBUCHMOCTEI.
KoneuHo, yIaJeHHyI0 CUCTEMY MOKHO 3aCTaBUTh BEPHYTh OIIMOKY, HO BCE PABHO OHA
Oyner paboTaTh OoJiee-MeHee B IIpejiesiax 3aJaHHbIX HOpMaTUBOB. Ec/ii B HOpMaTUBHO-
TeXHUYECKON JOKyMeHTaln ckasaHo: « CrucreMa BosBpaiiaer Kox ommbxu 14916, ecom B
3aIpoc He BKJIF0YEHa JIaTa MoCJe/IHel aHTUBUPYCHOH POBEPKH TesiehOHaY, BHI3bIBAIOIIAS
cropoHa 6e3 IIpobJieM MOKET BOCIIPOM3BECTH IIPUBOIIIE K omnbKe yeaosus. Ho mpu
9TOM yJaJleHHas CICTeMa Bee paBHO Oyer paboTaTh B IpaHUIAX CBOEH crienuKanum.

OIIHaKO OCHOBHa:A njieAa ATOM KHUTHU COCTOUT B TOM, YTO KasK/[aA CUCTEMA PaHO WJIHN 1TO3/THO
MOKET BBINTH 32 9TU TPpaHUIIBI; U TTOITOMY JKU3HECHHO Ba’KHO ITPOTECTUPOBATDH ITOBEICHNEC
JIOKQJIbHOM CUCTEMBI IIpU HEITOJ/JIa/IKaxX B yZIaJIGHHOIL/,I cucteme. 1 ecm MPOEKTHUPOBHINKHN
yI[a]IeHHOIL/,I CHUCTEMbI HE BCTPOUJN B HEEC PCIKUMbDI, UMUTUPYIOIINE BECH CIIEKTP BbBIXO-
JANINX 3a ITPpe/IeJIbl CHGHI/I(l)I/IKaHI/II/I OTKa30B, KOTOPbIE€ MOTYT €CTECTBEHHBIM 06pa30M
BO3HUKHYTD B IIPOIIECCE IKCILTyaTalluK, 3SHAYUT, OHA 6leeT JAEMOHCTPHUPOBATDH BapMaHThI
TMoBe/ICHN:A, HEIOCTYIIHDIE 1/ IIPOBEPKU CPEICTBAMUA MHTETPAITMOHHOTO TECTUPOBAaHMA.

Kyna myudire Takoii Moixo/i K MHTETPAIMOHHOMY TECTUPOBAHUIO, KOTOPBII TIO3BOJISIET
MIPOBEPUTD BCE AT PEKUMBI 0TKa30B. OH JIOJIKEH COXPAHATD WJIN YCUJINBATD N30S0
cucTeM, 4ToObI U3beKaTh IPUBA3KK IPOOJEMbl K KOHKPETHOI BEPCHM U JIOIYCTUTD
TeCTUPOBAaHUE B PA3HBIX TOUKAX, a HE B YIOMSIHYTOU YHUTAPHOU TECTOBON cpejie, 0XBa-
TBIBAIOTIEH BCE TIPEATIPUATHE.

[L71s1 9TOr0 MOKHO CO3/1aTh TECTOBYIO CUCTEMY, IMYJINPYIOUIYIO Y/IAJIEHHYIO CUCTEMY C
JPYTOI CTOPOHBI OT TOUYKK MHTErparu. CIEIUaIUCTBI IO alMapaTHOMY 06eCeYeHIIO
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" NHKEHEPBI-TIPOEKTUPOBIINKHU YK€ JITaBHO UCITOJBb3YIOT TaKME€ CCTEMBI. Paspa60Tq1/I-
ku ITO Takske ux IIPUMEHATIOT, HO HE HACTOJIbKO MHTEHCHUBHO, KaK XOT€EJI0Ch ObL. Xopoma;{
TeCTOBas CUCTEMa JI0JIKHa OBITD I/IBOIHPGHHOﬁ. Omna JIOJIKHa BECTH cebs Tak xKe /KeCTKO,
KaK HaCToOAIlllad, 1 OCTaBJIATDH Ha TeCTI/Ip}/'EMOfl CHUCTEME HIPaMbl, YTOOBI Bpra6OTaTb
y ocJIeIHEN CKENITUIIU3M.

HpellCTaBbTe, 4TO BbI CO3/[a€TE TECTOBYIO CUCTEMY, UMUTUDPYIONIYIO YIaJ€HHYIO 9aCTb,
K KOTOpOIL/,I 06paH_[aIOTCH BC€ BbI3OBbI Be6-CJIy>K6. Tax kak Bce yYAaJ€eHHbIE BbI3OBbI
OCYHIECTBJIAKOTCA 110 CETH, ITOAKJIIOYECHNE YE€EPE3 COKET 6leET ITOABEPIKEHO CJIEAYIOUTNM
OTKa3aM:

a coeJruHEHNEe MOKET OBITh OTKJIOHEHO;

a CoOe/IMHEHNE MOJKET CJIYIIaTh O4Yepe/ib, ITIOKa y BBI3bIBAIOIEI CTOPOHBI HE NUCTEYET
BpeM:A OKH/IaHW A

Q yaaneHHas CTOPOHA MOXKET OTBETUTH coobienneM ¢ guarom SYN/ACK u Gosibiie
HE OTIPABJISITh HUKAKUX JIAHHBIX;

U ynareHHas CTOPOHA MOJKET OTHPABJATDH TOMBKO TTakeThl RESET;

O yaaseHHast CTOPOHA MOXKET OTYUTATHCST, 4TO Oyhep IpremMa MeperoHeH, HO JIAHHBIE
He BBITPY>KaloTCs;

O nocJie yeTaHOBKU COEMHEHM yIaJeHHasd CTOPOHA MOKET He IIPUC/IaTh HU OJHOTO
OaliTa JJaHHbIX;

U mocsie yCTaHOBKY COETMHEHUS MOTYT TEPSITHCS TTAKEThI, YTO TIPUBOIUT K 33/I€PIKKaM
73-3a TIOBTOPHOM Tepeavn;

U nocie YCTAaHOBKHU COEIMHEHUA yIaJIEHHasA CTOPOHA MOYKET HE TPU3HaBaTbCsA B ITOJIY-
YeHnU IIaKeTOB, BbI3bIBasA OGecKoHeuHble TIOBTOPHDBIE TIEpeaavn;

Q corysxba MOJKET IPUHSTH 3a1IPOC, OTIIPABUTD 3aroJioBKu otBeta (Harpumep, HTTP),
HO TeJIO OTBETA TaK U He IIPUJIET;

a C]Iy>K6a MOJKET II€peChblIaTh B Ka4eCTBE OTBETA 110 OAHOMY 6aI>JITy KasK/ble TpUI-
1aTb CEKYH/I;

Q cayxba Mosket oriipaBuTh 0TBET B (hopmate HTML BMmecTo oskumaemoro XML;

Q cayx6a MOKET IOCIATh BaM MeraGaiiThl JaHHBIX, B TO BPEMS] KaK 03KHM/IaI0TCS TOJIbKO
KHJI06aNTH;

QO cayxb6a MOKET OTBEPTHYTH BCE YUETHBIC JaHHbIC KaK HE MPOIICAIIIE TIPOBEPKY
MTOJIVINHHOCTH.

ITU OTKA3BI OTHOCSITCS K PA3HBIM KATETOPHUSIM: TTPOOIEMBI € CETEBBIM TPAHCTIOPTOM, TIPO-
GJIEMBI ¢ CETEBBIME ITPOTOKOJIAMH, TIPOGJIEMbI ¢ IPUKJIAIHBIMU TPOTOKOJIAMHE, TIPOOTIEMBbI
¢ JIOTHYECKOiT cXeMoit Tprtoxkenst. Hebobimoe yMCTBEHHOE yIIpaKHEHTE TTOMOJKET
BaM OGHAPY’KUTH PEKUMBI OTKa3a Ha KaskaoM u3 ceMu yposHeil mojgenu OSI. Jlo6as-
JIATD K MIPUJIOKEHUIO TTePEKITIoUaTes N 1 (QIasKKY, TO3BOJLIIONINE MMITHPOBATh BCE 3TN
OTKa3Bl, — 33j1a4a JJOPOTOCTOSIIAS I HeTPUBHATbHASI. KoMy Hy’KeH PUCK CIydaiiHOTO
BKJTIOUEHUS «IMUTAIINN OTKa3ay TOCJe 3aMycka CHCTeMBI B aKcILTyaTaruio? Cpena
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UHTErPAIIIOHHOTO TECTHPOBAHUS XOPOIIIO MOAXOANT TOIbKO JIJIsI TPOBEPKH OTKA30B HA
cesibMoM (TIpuKIaHOM ) ypoBHE Mojenu OS], a He Ha Bcex yPOBHSIX.

OXKO CNPALUMBAET: A YEM NJ1IOXU ®UKTUBHbIE OB bEKTbI?

®OUKTMBHbIE 06BEKTHI LUIMPOKO MPUMEHSIOTCS B MOAYJ/IbHOM TECTMPOBaHUM!, Takol 06bekT
NpefoCTaBNsSIET UCMOMb3YEMYIO TECTUPYEMBIM 06bEKTOM asflbTEPHATMBHYIO peanusaumio,
KOTOPOW MOXET YNpaB/siTb MOAY/bHbIN TecT. [peanonoXxmm, NpunoxeHue 3aaencTeyer
06bekT DataGateway B KayecTBe BHELIHErO C/0s B LIESIOM A1 YPOBHS JO/ITOBPEMEHHOIO
XpaHeHusi. PeanbHas peanusauusi 3Toro obbekta 6yAeT MMETb Aeno C NapamMeTpamm noa-
KNtOUEHMs1, cepBepoM 6asbl AaHHbIX 1 HABOPOM TECTOBLIX AaHHbIX. ITO CIMLLKOM CUSbHas
NS OAHOrO TecTa B3aMMO3aBMCMMOCTb, 3a4acTytlo NPUBOASLLAS K HEBOCMPOM3BOAMMbBIM
pe3yfibTaTaM TeCTUPOBAHWS MW CKPbITHIM 3aBUCUMOCTSIM MEXAY TeCTaMu. GUKTUBHBIN 06b-
€KT YNy4LIaeT 130M8LMI0 MOAY/IbHOMO TeCTa, youpasi BCe BHELIHUE MOAK/OYEHUS. Takme
06BbEKTBI YaCTO MUCMOSb3YIOTCS KaK rpaHuLbl MeXay CrosiMU.

HekoTopble hUKTUBHbIE 06bEKTHI MOXHO 3aCTaBWUTb BblbpackiBaTb UCKIIHOYEHUS, KOraa
TECTMPYEeMbI 06bEKT BbI3bIBAET UX METOAbI. DTO MO3BOMSET MOAY/IbHBIM TECTAM UMUTU-
poBaTb HEKOTOPbIE BUAbI 0TKA30B, B YaCTHOCTU Te, KOTOPLIM COOTBETCTBYIOT UCKJIIOYEHNS
(npw ycnosun, 4yto 6a30BbIVi KOA B peasibHOM peanu3aumnm 6yaeT reHepupoBaTh UCKIIO-
yeHus).

DUKTUBHbIE 06LEKTBI B OT/INYMNE OT TECTOBOM CUCTEMBI MOXHO HAaCTPOUTbL Ha BOCMPOU3BOACTBO
NoBefEHUsl, COOTBETCTBYIOLLErO TONbKO ONpeaesieHHoMy uHTepdelicy. TecToBasi cucteMa
3arycKaeTcs Ha OTAE/TbHOM CEpPBEpPE M NMO3TOMY He 06si3aHa COrlacoBbIBATLCA C KakMMi Bbl
TO HY 6bI10 MHTepdeiicaMn. OHa MOXET MPOBOLMPOBaTL CETEBbIE OLUMOKM, OWMOKK Mpo-
TOKOJIOB 1 OLUMEKM MPUKIAAHOTO YpoBHS. ECnu 6bl BCe HU3KOYPOBHEBbLIE OLLMOKU MOXHO
6b1/10 rapaHTMPOBAHHO PaCro3HaTb, NEPEXBATUTL M MPEACTABUTb Kak KOPPEKTHbIVA TUM UC-
K/IOYEHMSI, B TECTOBbIX CUCTEMAX MPOCTO He 6bi110 Bbl HYXXAbI.

TecToBas cucrema «3Ha€T», 4TO Ipe/iHa3Ha4Y€CHa /U1l TECTUPOBAHUA; HUKAKUX /IPYTUX
Q)yHKHI/IIjI OHa He BBITIOJHSAET. B TO BPEM:I KaK peajIbHOE ITPUJIOJKEHNE HUKOT/la HAIIPAMYIO
HE 06pamaeTc51 K HU3KOYPOBHEBBIM CETEBbIM ITPUKJIQ/ITHBIM ITPOTPAMMHbBIM HHTep(l)efICB.M,
TECTOBasA CUCTEMa 9TO /1eJIacT. HOBTOMy OHa B COCTOSTHUU ITOCHLIATh OAiiThl KaK CJUIITKOM
6bICTpO, TaK 1 OY€Hb ME/IJIECHHO. Omna MokeT YCTaHOBUTDH YPE3MEPHO I‘]Iy60Ky10 oyepe/ib
CJIylnraHus. Omna MoxeT IOJIK/TIOYNTDHCA K COKETY U HE O6CJIy)KI/ITb HU OI[HOfI ITOITBITKH CO-
C/IMHCHUA. TecroBas cucrema JIOJIKHa HeﬁCTBOBaTb KaK MaJIEeHbKUIA XakKep, HbITaDMHﬁCH
J06bIMU c1T0COOAMU BBIBECTH U3 CTPOs BbI3bIBalOIINE€ CTOPOHDI.

MycTb Bawwa TecToBas cucreMa D,EI)IICTBYET KaK MasieHbKuM Xakep.

MHorue BUABI TIIIOXOTO MOBEAEHNS OYAYT COOTBETCTBOBATH PA3TINYHBIM MPUTOKEHISIM
u nporokosaMm. K npumepy, oTkas B IIOJKIIOYEHNHN, Me/IJIEHHOE OJKII0YeHUE U OTCYT-
CTBYE OTBETA HA TTPUHNMAEMBbIE 3aIPOCHT XaPAKTEPHDI JITIST TOOBIX COKETHBIX TIPOTOKOIOB:
HTTP, RMI unu RPC. B gannom ciyyae oHa TecToBas cucreMa MOXKeT CbIMUTHPOBATh

U Cwm. http://www.junit.org.
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MHOT'O BAaPUAHTOB IIJIOXOTO CETEBOTO MOBeieH 1. Me HPaBUTCS CJIeYIONINI TPIOK: CO-
MOCTABJIATH PA3JINYHBIM BapUAHTAM IIJIOXOTO MMOBeJeHMs pa3Hble HoMepa moptoB. Ha
nopty 10200 coeprenyie TpuHUMAaeTCs, HO OTBET HUKor/a He nocknaercs. [Topt 10201
MOJIy4aeT COeJIMHEHNE U OTBEYAET, HO OTBET Konupyetcs us /dev/random. [Topt 10202
OTKPBIBAET COeIMHEHNe U HeMeJIeHHO pa3pbiBaeT ero. U tak nanee. Takoil moaxom us-
GaBJIIeT MEHST OT HEOOXOAUMOCTH MEHSITh PESKMMBI TECTOBON CHCTEMBI, a OJ(HA CHCTEMA
MOKeT BbI3BaTh OTKA3 MHOTUX MPUJIOKeHUil. OH faxe moMoraetr ¢ GyHKITHOHAIbHBIM
TECTUPOBAHUEM B cpejie Pa3pabOTKH, MO3BOJIsIl MHOTOUYNCIEHHBIM Pa3paboTInKam moji-
KJIIOYAThCS K TECTOBOU cucTeMe co cBoux pabounx cranimii. (Pazymeercs, aTo Takxe
MO3BOJISIET Pa3paboOTUNKAM 3aIyCKaTh COOCTBEHHbBIE OK3EMILIAPbI CHOTCITHOATEIBHBIX
TECTOBBIX CHCTEM.)

VwMeiiTe B BUY, 4TO TECTOBAs CUCTEMA MOKET OTJMYHO BBIBOAUTH IIPUIOKEHNS U3
CTpost U Jaxke youBarh uX. [109TOMY MMEET CMBICI BECTH JKYPHAJ 3alIPOCOB TECTOBO
CHCTEMbI Ha CJIydail, ecJii Ballle MPUIoKeHne Oe3 3ByKa yMpeT, HUKaK He YKa3aB Ha To,
4TO €ro yOuJio.

TecroBast cucremMa MOKeET OBITH CIIPOEKTUPOBAHA KaK CePBEP MPUIOKEHHIT; OHA MOKET
HMEThH MOJKII0YAEMOE TTOBE/IEHUE [IJIsl TECTOB, CBSI3AaHHBIX C PEAJBHBIM TIPUIOKEHUEM.
Enunast cpesia [1jist TECTOBOI CHCTEMBI JIOTTYCKAET Pas/ieJieHUe Ha MOJKIACChI, PEATn3Yy-
I01TITHE JIF0OOI TIPOTOKOJI MPUKJIAJHOTO YPOBHSI U JIIOObIe OTKJIOHEHUSI OT HETO, KOTOPBIE
MOTYT TOTPeHGOBATHCSL.

3ANOMHMUTE
SMynupyiiTe OTKa3sbl, He yKa3aHHbIe B crneundukaumm

O6palleHne K peanbHOMY MPUIOXKEHUIO NO3BOSIET NPOTECTMPOBATbL TONLKO TE OWNOKK,
KOTOpble 3TO MPUNOXEHNE B COCTOSHUM CO3HATENbHO NPOU3BECTU. Xopolas TecTosas
CUCTEMa AAET BO3MOXXHOCTb CbIMUTUPOBATb BCE BUAbI CNNOXHbIX peasibHbIX PEXMMOB OTKa3a.

Harpy»aiiTe Bbi3bIBalOLLy0 CTOPOHY

TecToBas cucTeMa MOXET ChOPMUPOBATL CUTYaLMIO MEASIEHHOTO OTBETA, OTCYTCTBUS OTBETA
Uy 6eCCMbICTIEHHOrO OTBETA. MOCse 3TOro OCTaeTCs MOCMOTPETb, KaK Ha 3TO cpearnpyet
NPUIoXKEHKE.

[ns pacnpocTpaHeHHbIX OTKa30B NpUMeHsiiTe
06061L1eHHbIe CUCTEMBI

BoBce He 06513aTeNbHO CTPOUTL AN KaXKAOM TOUKM UHTErpaLmm OTAEMNbHYIO TECTOBYIO CU-
cteMmy. CepBep-«ybuiila» MOXET CnywaTb HECKONbKO MOPTOB, BOCMPOU3BOAS pa3nnyHble
PEXWMbl OTKa3a B 3aBUCMMOCTM OT TOFO, K KaKOMy NOPTY AENaeTcsl NOAK/OUEHME.,

[OononHsiiTe, a He 3aMeHAUTe aApyrue Metoabl TeCTUPOBaHUA

MaTTepH TectoBoi nporpamMmbl (Test Harness) npuseaH ycunuTb Apyrie MeToabl TeCTUpo-
BaHUA. OH He 3aMEHUT MOZY/IbHOTO TECTUPOBaHUS, MPUEMOYHOrO TECTMPOBaHUS, CPefbl
ABTOMATM3MPOBAHHOIrO TECTUPOBAaHUS U Np. Kaxxabli U3 3TUX MEXaHM3MOB MO3BOISIET NPO-
BEpPUTb (hyHKLMOHA/IbHOE MoBeaeHVe. TecToBas CUcTeMa NpoBepseT «HebyHKLMOHaIbHOE
noBefeHne, NOAAEPXKMBAs U30NALMIO OT YAaNEHHbIX CUCTEM.
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5.8. PazgeneHune ceazyiowlero MO

BrarosByYHbIM TEPMUHOM cesi3yiouiee npozpammioe odecneuenue (middleware)

Ha3bIBAIOT YTUJINTHI, HACEJSIONINE cCaMoe 3aITyTAaHHOEe MMPOCTPAHCTBO — MECTO

00beIMHEHNS CUCTEM, KOTOPbIE He TIpe/iHasHaYeHbl J1/Ist COBMeCTHOI paboTsl. ITo
Has3BaHUEM unmezpauus npuioicenuil npeonpusmus cssasyioiee I10O HeCKOIbKO JieT B
Havase 2000-x ObLIO XOAOBBIM TOBAPOM, a 3aTEM IOCTEIIEHHO YIILJIO cO cleHbl. CBA3yio-
ntee [1O 3amosHsieT cyiecTBEHHbIE TTYCTOTBI MEK/LY KOPIOPATUBHBIMU CUCTEMAMU. DTO
COEJIMHUTENbHAS TKaHb, MEPEKHUIBIBAIOIIAS MOCTBI MEXK/Y OTAEJbHBIMU OCTPOBKAMU
apromatusaiuu. (He 3ByuuT Jiu 3T0 OKCIOMOPOHOM?)

YacTo cpaBHIBaEMOe C «KaHAIN3AIIel» — BO BCEX CMbICIAX — CBSI3YIOIIee TPOrpaMMHOe
obecriedere BCer/ia OCTaeTCs 0 CBOEH CyTH 3ally TAHHBIM, TAK KaK MPeIHa3HaYeHO /ISt
PaGoTHI ¢ Pa3HBIMU OM3HEC-TTPOIIECCAMU, PA3HBIMU TEXHOJOTHSIMU 1 JIayKe Pa3HBIMHE OITpe-
TEJIEHUSIMI O/THOTO U TOTO Ke JIOTHIECKOT0 TTOHSITHS. [To06HasT «<HETPUBIEKATETbHOCT
JI0 HEKOTOPOU CTeleHr OOBSICHSIET, TIOUEMY CEPBUC-OPHEHTUPOBAHHAS AaPXUTEKTYPa B
HACTOsIIIee BPEMsT OTBJIEKAET Ballle BHUMaHKe oT MeHee apPeKTHOi, HO Hosiee HYKHOI
pabotsi casyiorero I10.

Xoporro cerannoe cszyioriee [10 o1HOBpeMEHHO HHTETPUPYET U Pa3beINHSET CUCTEMBI.
VHTerpaius OCyecTBIseTCs My TeM Mepeladn TaHHbIX 1 COOBITHH MEK/y CHCTEMAMU.
Ho npu atom cessyiomniee 1O mo3BoJisieT y4acTBYIONUM cHcTEeMaM 06paIaThes ApyT K
IPYTY, HEe 3HASI TOUHBIX XapaKTepUCTUK. Tak Kak OCHOBHOM MPUYUHO HeCTaOUIBHOCTH
SIBJISTIOTCSI UMEHHO TOYKW MHTETPAIH, TAKOe TIOJI0KEeHe /IeJT KasKeTCsT TTPUBJIEKATETbHBIM.

JI060#i BT CHHXPOHHOTO BBI30Ba-OTBETA UJIM METOJIA 3alIPOCA-0OTBETA 3aCTABJISIET BbI-
3BIBAIOIIYIO CUCTEMY OCTAHOBUTD CBOU JICUCTBUS 1 3aHATbCS OskufianneM. B aToit Mmozesnn
BBI3BIBAIONIAST U TIPUHIMAIOTIAST CUCTEMBI JIOJKHBI OBITH AKTUBHBI OTHOBPEMEHHO — OHI
CUHXPOHHBI BO BPEMEHM, — JlaKe ecJii OHU Pa3HeceHbl B TPOCTpaHCTBe. B aTy karero-
puio nonajiatoT BhI30BbI yaaneHHbIX iporienyp (RPC), rexnomornu HTTP, XML-RPC,
RMI, CORBA, DCOM u Bce ocTa/ibHble aHAJIOTH BBI30BOB JIOKAJILHBIX METOLOB. TecHo
CBSI3aHHOE CBSI3YIOII[ee IIPOTPAMMHOE 00€eCTIeueHUE YCUIUBAET BO3IEHCTBUE HA CUCTEMY.
CUHXPOHHbIE BBI30BBI OTHOCATCS K OCOOCHHO CHJIBHBIM YCUIUTEISIM, CTUMYJTUPYIOTIIM
KacKa/[Hble OTKa3bl.

Menee TecHO cBsi3aHHbIe (DOPMBbI CBA3YIOLIErO IIPOrPAMMHOI0O 00eCIieYeH s T03BOJISIOT
BBI3BIBAIOILEI M IPUHUMAIOLIEl crucTeMaM 06pabaThiBaTh COOOIIEHI B PA3HBIX MECTAX
U B pasHoe BpeMs. B aTy kaTeropuio monazaer crapas 1o0pasi cucTeMa yIpaBaeHus
ouepesmu coobiennit IBM MQseries, kak 1 Jirobast Apyrast cUcTeMa repezadu coodie-
HIT, paboTatoIas 1o IPUHITUITY ITyOJIMKAIIK /TIOAIINCKH, 8 TAKIKE CHCTEeMbI 0OMEHA CO-
obmrerusiMu 1o ipotoroay SMTP wnu SMS. (TlocsietHuME IBYMSI TIPOTOKOJAMH YaCTO
MOJTB3YI0TCST MH(MDOPMAITMOHHBIE TIOCPEIHNUKH, CAETaHHBIE 3 OPTAHUUECKUX KOMITOHEHTOB,
a He M3 KpeMHMUsI. 3a/IepsKKa IIPU 3TOM TOKe, KaK IPaBUJIO, BEJINKA. )

Pucynox 19 neMoHCTpUpYeT IUana3oH B3anMO3aBUCUMOCTEN PA3TMUHBIX TEXHOJIOTHI
CBSI3YIOIIIETO TIPOTPAMMHOTO 00€CTIEUEHYSI.
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OpHo Bpewms, OpHo Bpems, Opyroe Bpems,
OAIMH XOCT, LPYron XocT, APYron XocT,
OAMH npoLecc ApYrow npouecc Apyrown npouecc
BcTpauBaembin B3aumopenctBue Bbi3oBbl Cessyowee MO, MpocTpaHcTBa
B npouecc mexay yAaneHHbIX OpUeHTUpPOBaHHOE KopTexen

BbI3OB MeToAa npoueccamu npoueayp Ha o6paboTKy
coobueHun
C-dbyHKUMM O6wasn namsiTe DCE RPC MQ Java-Spaces
Java-BbI30Bbl Kananbl DCOM Pub-Sub TSpaces
HuHamunyeckme Cemadpopsbl RMI SMTP GigaSpaces
6rbnuoTeku Windows-cobbiTus XML-RPC SMS
HTTP

Puc. 19. CnekTp B3aM03aBUCMMOCTEN CBS3YIOLLErO
nporpaMMHoro obecneveHuns

Casasyromee 110, opuerTrpoBanHoe Ha 00paGOTKY COOOIIEHNI, pasiesisieT KOHEUHbIE
TOYKM KaK B MTPOCTPAHCTBE, TaK U BO BpeMeHU. Tak Kak MOCHITAIONIas 3aIpoc CucTemMa
He 3aMUPaeT B OKUAaHUU O0TBeTa, 9Ta (popma cBs3yiomiero ITO He criocobHa BbI3BAThH
KaCKaJ[HbIII OTKa3.

OCHOBHBIM [IPEUMYIIECTBOM CUHXPOHHOI'O (3KECTKO CBSA3AHHOI0) CBA3YIOIIET0 IPOrpaMM-
HOTO 00€eCTIeUeH s SIBMISIETCST €T0 JTOTUYECKas TIPOCTOTA. [IPemoIosKuM, TIaHnpyeMast
KJIMEHTOM MOKYITKA TT0 KPEUTHOH KapTe M0JKHA OBITh aBTOPI30BaHa. EcJi aBTopusarst
peasim3oBaHa yepe3 BbI30B yadeHHo# mpotieaypbl i XML-RPC, npunoxkenne Mmoxer
O/ITHO3HAYHO PEIINTh, CTOUT €My IlepeiiTH K aTairy oopMIIeHHs 3aKa3a UK OTIIPABUTD
TOJTB30BATEJST 0GPATHO Ha CTPAHUILY ¢ BEIGOPOM MeTojIa TiiaTexa. st cpaBHEH s, ecIIi
CHCTEMa OTITPABIISIET COOBIIEHNE ¢ TPOChOOIT 06 AaBTOPU3ATINN KPETUTHON KapThl 1 He
JKIIET Ha HETO OTBETA, OHA I0JHKHA KAKIM-TO 00Pa30M PETITITB, UTO IENATh, ECITU 3aIPOC
ABTOPH3AINY Oy/IET OTKJIOHEH WJIH, UTO eTlle XysKe, OCTAHeTCsT Oe3 OTBeTa.

PaspaboTka aCHHXPOHHBIX MPOIECCOB O CBOEH TPHPO/Ie HAMHOTO croxkHee. [Ipoteccy
TIPUXOUTCST CTATKUBATHCS € OYEPEITMI NCKITIOYEHIH, 3aTI03/IATBIMI PEAKTIUSMI, 00-
PATHBIMU BBI30BaMU (KaK KOMIIBIOTEPA K KOMIBIOTEPY, TaK U YeJTOBEKA K IeJTOBEKY )
u onynieHns MU, K NpuHATHIO 3TUX PEIlleHUl cIe/lyeT TPUBJIEKATh U CTIOHCOPOB BBI-
3bIBAIONIEH CUCTEMBI, KOTOPbIE B KOHEYHOM CYeTe J0JKHBI CKa3aTh, KAKOH YPOBEHD
(bmHAHCOBBIX PUCKOB 17151 HUX TIPUEMJICM.

BOJIBITMHCTBO OMUCAHHBIX B 9TOI IJIaBe MATTEPHOB MOKHO TIPUMEHSTH 6e3 0c060T0
BJIMAHNA HAa CTOUMOCTD pean3aliiu CUCTEMBbI. O[[HaKO penieHusd, CBA3aHHbIE CO CBA-
syomuM [1O, B 9Ty KaTeropuio He monaaaior. Bo-1mepsbix, 5T0 g0poras MPOAYKIU.
Bo-BTOPBIX, Pas/inyHble CTUIM PEATU3alUK CBS3YIONIEr0 MPOrPAMMHOT0 00eciedeHust
BJIEKYT 3a cO00Ii pa3Hble BAPHAHTbI TPOEKTOB. B UTOre MOIBITKA YTO-TO HOMEHSITh CTOUT
ouensb oporo. [Tepexox or RPC-Moziesu 3arpoca-oTBeTa o OTHOMIEHHIO K TIPOCTPAHCTBY
KOpTexeii TpedyeT IPYruX MPeCTaBIeHnil Ha BCEX YPOBHSIX.
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Hy u makower, csiayiotiee porpaMMHoe 06ecTiedeHre YacTo 3aKymaeTcst Ha yPOBHE
MPENIPUATHS, TO €CTh pellleHre 3a4acTyio TPUHUMAETCs 3a Bac ellle /10 TOTo, KaK BBl
Havau paboTy Hajl APXUTEKTYPOI UK CTPYKTYPOII TIPOEKTA.

3ANMOMHUTE
MpuHuMalTe pelieHne B NOC/edHU OTBETCTBEHHbII MOMEHT

[Jpyrve naTTepHbl CTabWbHOCTU AOMYCKalT peanu3aumio 6e3 MacluTabHbIX U3MEHeHW
MpOeKTa ¥ apXUTEKTYpbl NPOrpamMMbl. PelleHVe O pa3aeneHnn CBA3YOLWEro NporpamMMHoro
obecrneyeHnst CBSI3aHO C apxUTeKTypoil. OHO BAMSIET Ha BCE YacTW CUCTEMbI. OTO OAHO U3
TeX HeOBPaTUMbIX PELLEHUI, KOTOPbIE JlyYlle NPUMEHSTb Ha PaHHEN CTaaun.

U36aBnsaiiTecb OT MHOMMX PEXXMMOB OTKa3a MyTeM TOTaJIbHOro pasaenieHus

YeM 6ornee NOMHO Bbl pa3AenuTe OTAENbHbIE CEPBEPbI, C/ION U MPUMOXEHUS, TEM MeHbLUIE
Npo6ieM C ToUKaMu MHTErpaLmnm, KackagHbIMW 0TKa3aMu, MeANEHHbIMU OTBETaMU U 6110KMUpO-
BaHHbIMW NOTOKaMM Bac XAET. Bbl 06Hapy»uTe, 4TO pasaeneHHble NPUIoXKeHUs nerye noa-
[aloTea afanTaumm, Tak Kak BCe YieHbl CUCTEMbI HACTPanBatoTCsl HE3aBKUCUMMO ApYr OT Apyra.

N3yunte MHOXXECTBO apXMTEKTYP U BbibepuTe Nyylumii BapmaHT

[laneko He kaxpaas cucTeMa A0SHKHa NpeAcTaBnsTb COBON TpexypoBHEBOE MpPUIOXKeHNe
¢ 6a3oit AaHHbIX Oracle. M3yuuTte pasHble CTUNKM apxXUTEKTYpbl U BbibepuTe Hanbonee noa-
XOAALMIA NOA KOHKPETHYIO 3a4aqy.




3aKJ1lo4eHne rno Teme
CTabunbHOCTU

Co BpeMeHeM BOZHUKAIOT Jlaske caMble HeBePOsITHbIe KoMOUHatuu. Eciii Bbl Kora-Hul-
6y roBopuin: «IT1TaHCHI HA 9TO MCYE3AIOIIe MAJbl», PACCMOTPUTE TAKYIO CUTYAIUIO:
AECATH MUJIJIMOHOB ITPOCMOTPOB CTPAaHUIIBI B IEHD 3a TPU rojia (HpGZ[HOJIaFaeM, YTO Ha
CTPaHUIIE HAXOAUTCS TSITHIECST pecypcoB) aaioT Bam 547 500 000 000 mamcos, 9To 4T0-
TO TIOWET He Tak. bosee MATH cOTeH MUJIINAPIOB BO3MOKHOCTEN oTKa3a. [lociename
aCTPOHOMHUUECKUE HAGTIOIEHNSI TOKA3aJIH, YTO rajlakTHKa MUICUHBII [Ty Th HACUUTHIBAET
YeThIpe COTHU MUJLIUAPIOB 3B€3/l. ACTPOHOMUYECKH HEBEPOSTHBIE COBIIAJIEHUS CITyJa-
I0TCS €3Ke/IHEBHO.

ACTPOHOMUYECKN HEBEPOSITHLIE COBMAAEHUS CNYYalOTCs eXeAHEBHO.

Otxkassl Hen36eKHbI. U B HAIUX CUCTEMaX, M B CHCTEMaX, OT KOTOPBIX OHU 3aBUCSIT,
Gy/IyT BO3HUKATD KaK CEPbE3HbIE, TAK M HECEPhE3HBIE OTKA3bI. AHTHITATTEPHBI CTAOMIIb-
HOCTH YCYTYOJISAIOT BpeMeHHbIe coObITHsE. OHU YCKOPSIOT PacipocTpaHEHUe TPEIUH B
cucreMe. YerpaHeHnue aHTUIIATTEPHOB He ToMeliaeT BO3HUKHOBEHUIO TJIOXUX Belleid, Ho
MUHUMU3UPYET IPUYNHAEMbII UMY Bpe/l.

Pasymroe mprMeHerne maTTepHoB CTaOUIBHOCTH OCTABIISIET IPOTPAMMHOE O0€eCTIeeH e
paboTOCTIOCOGHBIM, UTO GBI HU TPOUCXOANIO0. KITOYOM K YCTIETTHOMY MX TPUMEHEHUTO
SIBJISIETCS 37IPABbIil CMBIC. BHUMaTeIbHO M3ydaiiTe TpeOOBaHS, IPEIbABISIEMbIE ITPO-
rpaMMHBIM oOecriederneM. CMOTpUTE Ha JAPYTUe MPOMBIIIJIEHHBIE CHCTEMBI C TTO103Pe-
HIEM ¥ HeIoBepUueM — Jio0ast U3 HUX MOJKET HAaHECTH BaM yJiap B cliuHy. PacmiosHaBaiite
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YTPO3bI U MIPUMEHSIIITE COOTBETCTBYIOINIUE MTATTEPHBI cTabubHOCTU. [TapaHoiist — 310
BCETO JINIIb ITPABUJIBHOE MBIIIJICHNUE.

OcraTbest Ha 1aBy — 0oJiblie yeM Tosizea. PaceMorpuTe Bee 00CTOSATENbCTBA, METa-
forue Bareil cucreme. [IpaMepHO TOJIOBUHA BCEX MTPOEKTOB AaHHYJTUPYETCS HA CTaJIUN
paspaboTku. V3 BBIKUBIIIX MOJOBHHA BHEAPSIETCS C OTIO3/IaHIEM, He YKJIaJbIBACTCS B
OO/IKET MK HE COOTBETCTBYET TpeboBaHusM. V3 octaBimmxcs mpoekTos (MeHee 25 %
BCEX MMPOEKTOB), KOTOPBIE BBOASATCS B 9KCILIYaTAI[IO, OOJIBIIMHCTBO IPUHOCUT YOBITKH
U3-32 [IPOCTOEB, OTEPSHHOI BBITO/BI U 3aTPAT Ha 0OCITyKUBAHHE.

Pa3 Bl unTaeTe ATy KHUTY, 3HAYUT, BB HE BXOAUTE B YUCJIO TEX, KOMY He 10Be3J10. Bam
€CTb 4eM TOPAUTHCH!

Kak au TPYCTHO IpU3HaBaTb, HO OTCYTCTBUA HpO6JIeM, KaK ITpaBUJIO, HE 3aME€YaloT. Bor
ecJii Obl BbI CIIACTII HEyJa4YHYIO pean3alunio, ObLI OBl LIAHC BBITJIA/IETH T€POEM. A ecin
BbI KaK CJIEAYET IOTPY/IUJINCH 1 p33p8.6OTaJII/I CHUCTEMY, KOTOPasi OCTa€TCA cTabUJIbHOM
C CaMOTr'0 Ha4aJia, CKOpee BCETro, Ha OTCYTCTBHE ITPOCTOEB HUKTO HE O6paTI/IT BHHUMaHUMA.
Bort Ttakune gena. C031[a171Te HEPa3pyHIMMYIO CUCTEMY, U ITIOJIb30BaTEJIN I'aPaHTUPOBAaHHO
HAYHYT JKaJ0BaTbCA Ha YTO-TO €II1€. HpOCTO OHM TaK YCTPOEHBI.

BOO6H.[€ TOBOPZ, €CJIN CUCTEMA HUKOT/Ia HE OCTaHABJIMBAETCA, ITOJIb30BaTEJIN, KaK IIpa-
BUWJIO, KAJIYIOTCS Ha TO, 4YTO OHa MEJIEHHO pa60TaeT. HOBTOMy Jlajee MbI ITIOTOBOPHUM O
BBIYMCIUTEIHHON MOIIIHOCTU 1 TIPOMN3BO/IUTEJIBHOCTH, a TaKJKE O TOM, KaK M3BJICYb 13
NMEIONNXCA PECYPCOB MAaKCUMYM.
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3aTOMTaHbI
KIIMeHTaMu

7.1. O6paTHbIN OTCYET U 3anycK

[Tocse HeCKOMBKIX JieT PAGOTHI HAKOHEI HACTYTIUJI JIeHb 3aycKa. 1 prcoemHuics
K 3TOi OrpoMHOH paboueii Tpyrmie (Bcero B Heil Ob110 GoJsiee Tpex COTeH YeNoBeK) 3a
JEBATH MECSIEB [0 9TOTO MOMEHTA, YTOOBI IOMOYDb B Pa3padOTKe HOBOTO MHTEPHET-
MarasmHa, CUCTEMbI YIIpaBJIeHUA KOHTEHTOM, CUCTEMbI O6Cﬂy>KI/IBaHI/IH KJIMEHTOB U
cucremMbl 06paboTku 3aka3oB. OOpeYeHHBIN B TeYeHKE CJACAYIONIMX CeMU JieT ObITh
OIOPOIl KOMITAHWH, 51 IPUCOEIMHIICS K KOJUIEKTHBY € OIO3JaHueM OoJjiee 4eM Ha TOZI.
B Teuenue mocsaeayomux AEBATH MECATIEB s paboTas Ha U3HOC: €T TIPSAMO 32 pabourM
CTOJIOM U1 JIOJKUJICA CIIaTh TOJIBKO ITO3/ITHO HOYbIO. BI/IMa B MI/IHHCCOTG JaKe B JIy4diine
JHU ABJAETCA CYPOBBIM MCHBITaHUEM [IJIsA HEPBOB. PaCCBeT HacCTyIaeT 1Mmo3/1HO, a HOYb
IIPUXOUT PaHO. Bce MbI MECAIlaMU HE BU/EeJIN COJIHILA. I{aCTO Ka3aJ10Ch, YTO MbI I10I1aJIN
B HOUHOII KotMap Opyaiia. HaM HY:KHO OBLIO IOTSIHYTD /[0 BECHBI — €IHHCTBEHHOTO
BpeMEHHU 1o/ia, KOrjaa B 3TOI>i MECTHOCTU CTOUT KUTb. OI[Ha}KZ[bI SHMHeﬁ HOYDIO A 3aCHYJI,
a IPOCHYBIIUCH, OOHAPYIKIUIT, YTO MIPUIILIO JIETO.

IIa>1<e CITYCTA JIEBATH MECAIEB 51 OCTaBaJICA OJHUM M3 HOBCHbKUX. Yactb TPYIIIbI pa3pa-
OOTUYMKOB BKaJIbIBaJIa TYT yKe 6oIblIe roga. Ka)KI[beI JA€Hb OHU €JI1 TO, YTO IPUHOCHUJIN UM
KJINEHTDbI. [[a>l<e ceityac HEKOTOPbIE N3 HUX IPOKAT, BCIIOMUHAsSL OJIMHYMKH TaKO C HHﬂeﬁKOﬁ.

Ho cerommst 6611 memb TpuyMba. KaTop:KHBIH TPy 1 pa3odapoBanmsi, 3a0BITHIE IPY3bs
T PA3BOJIBI — BCE ITO IOTHKHO OBLIO CTATH YAaCTDHIO MPOIIIIOTO, KAK TOTHKO MBI 3aTTyCTHM
CUCTEMY.

OT/ie1 MapKeTUHTa, MHOTUX COTPYIHUKOB KOTOPOTO TOCJIEHMUIT Pa3 BUJEIH Mapy JieT
HasaJl Ha COBEIIAHNUSIX, TOCBIIEHHbIX (POPMYINPOBKe TpeboBanuii, codpasics B GOIbLION
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KOMHaTe AJ1d KOH(l)epeHHI/IfL 4TOODI IIPpOBECTN NEPEMOHUIO 3allyCKa C IMOCJaE/1yIOINM
pacIiuTEM HIaMITaHCKOTO. TGXHO]IOFI/I, BOIVIOTUBIIINE CBOW CMYTHBIE U PACITJIbIBYATbIE
MEYThI B p€AJIbHOCTD, TOJIIMUJINCH Y CTEHDBI C HOYT6YK3.MI/I 1 MOHUTOPaMU, KOTOPbIE JIOJIZKHDI
OBLIM [T0Ka3bIBATh COCTOSIHUE CaliTa.

B 9 yrpa pykoBoaHTENb TIPOEKTA HasKal OOJIBIIYIO KPacHyI0 KHOIKY. (Y Hero peajbHO
ObLta OoJIbIast KpacHast KHOTIKA, COeIMHEHHAsI ¢ JIaMITOYKON B COCeIHEH KOMHATe, T/Ie
TEXHUK TIeJIKaJI Ha KHOITKE Iepe3arpysku Opaysepa, IPOennpyeMoro Ha GoJIbIIoil 9KpaH. )
Kak mo Boiie6¢TBY Ha 9KpaHe B GOJIBIIOM KOH(bEPEHII-3a/1¢ MOSBUJICS HOBBIN CAAT.
N3 cBoETO yKPHITHS B IPYTOM KOHIIE 9TasKa MbI CJIBITIAIN, KAK MAPKETOJIOTH Pa3pasuiiCh
07100pUTENBHBIMU KprKaMu. TTOCIIBIIANINCH 3BYKI OTKPBIBAEMOTO IaMIanckoro. Cait
3AIYCTUITA B 9KCILTyaTaIHIO.

Pasymeertcs, peasibHble U3MEHEH st ObLIN BHI3BAHbI CETIO I0CTABKU KOHTeHTa!. Tam 6b110
3aIUIAHUPOBAHO OOGHOBJIEHIE META/[AHHBIX, KOTOPBIE JIOJIKHBI OBLITH PACTIPOCTPAHUTHCS 110
cetu B 9 yTpa 110 1leHTPaIbHOMY BpeMeHU. Beryiienne nuaMeHeHuil B CUJIy BO BCEll ceTn
CEepBEPOB 3aHUMAJIO OKOJIO BOCbMH MUHYT. PocTa Tpadika Ha HOBBIX cepBepax Mbl O3KH-
nasm ipumMepHo ¢ 9:05 yrpa. Bpaysep B koHdeperii-3ae 6bu1 HacTpoeH Ha 06xox CDN
U HETIOCPEICTBEHHOE 0OpAIlleHUE K CaliTy, TO ecTh TIPsiMO K Tomy, uTo B CDN HasbiBaeTcst
<HCXOIHBIMI cepBepaMi». MapKeToJIor — He e/INHCTBEHHbIE, KTO 3HAET, KaK ITyCTUTD IbLITh
B rurasa. [1o cyTu, MbI MOTJI HEeMeIJICHHO BUIETh HOBBIN TPAMUK, TIOCTYTIAIOIININ Ha CAIAT.

CeTtb pgoctaBku koHTeHTa (Content Delivery Network, CDN) n3BecTHa Takxe Kak «rorpa-
HUYHas CeTb». ITO YCKOPUTENb, KILIMPYIOLLMI N306PaXKEHUs 1 CTaTUYECKUI KOHTEHT nepes
6pay3epoM, UTo cokpaluaeT Ao 80 % 3anpocoB k Beb6-cepBepaM caiTa.

K 9:05 Ha cepsepax 06110 yake 10 000 aKTUBHBIX CEAHCOB.
K 9:10 xosmmaecTBO ceancoB Ha caiite mepesannio 3a 50 000.

K 9:30 mbr umesin 250 000 ceancos, 1mocJie 4ero caiiT pyxHy.JI.

7.2. Llenb — nponTn TeCT KayecTBa

Y1061 IIOHATD, YTO CTaJIO HpH‘II/IHOﬁ CTOJIb KaTaCTpO(queCKOFO n 6bICTpOfO IHazieHus
caﬁTa, HYKHO BEPHYTBHCSA Ha TPpU I'o/la Ha3a/l.

! Ha camom aeie CDN mosBosinia MUPY B3[JITHYTH HA HOBBIN CaiiT elile B BOCKPECeHbe, 10 Ha-
IIET0 MOHEAEIbHUYHOTO 3amycka. Kakum-1o 00pa3oM n3MeHeH s MeTalaHHbIX ObLIH ClIeJIaHbI
HEKOPPEKTHO, 1 TIepeKJIIoYeHe cepBepa-uCcTOYHIKA IIPOM30IILI0 B BockpeceHbe iHeM. C MOMeHTa,
KOTJIa YeJIOBEK, YIPABJSAIONINH KIMEHTOM, 3aMEeTHJI, YTO CallT BUAUM (M NPUHUMAeT 3aKa3bl!)
€ YACTUYHO 3arPy’KEHHBIM KOHTEHTOM, U /[0 MOMEHTA, KOT/Ia Mbl YCTAHOBUJIU, YTO KOPEHb MTPO-
6aempr eskut B CDN, niporrest mourn vac. To ectb Ham oTpeboBaics ene 9ac, 9ToObl OTKATUTD
M3MEHEeHUS Ha3a/l 1 pacrpocTpaHuTb ux mo CDN.
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B namm 1uam 110 pay BeCKUX IIPUYMH ITPOEKTDI, HAYMHAEMBIC «C HYJIS», BCTPEUAIOTCS Pel-
Ko. [Tpeskie Bcero, Takoll Belln, Kak poeKT BeO-caiita, He cytiecTByet. Ha camom fiesie B
TaKUX CJIy4astX peub WJIEeT O TpoekTax nurerpaiuu npeanpustust ¢ HTML-untepdeticom.
B 6osbIHCTBE POEKTOB TIPUCYTCTBYET 110 MEHbIIEH Mepe HeKast BHYTPEHHsIS 4acTh,
€ KOTOPOH MBI JIOJZKHBI MHTETPUPOBATHCSL.

Jo6oit MpoeKT caiiTa Ha caMoM fJene SBnseTcs NPOEKTOM I'IpOVI3BOD,CTBeHHOl‘/II MHTErpaumn.

MoskeT IoKasaThCst, 4TO OHOBPEMEHHast pa3paboTKa BHYTPEHHEN 1 BXOIHOI YacTeil cu-
CTeMBI IaeT B pe3yJibrate GoJiee YeTKYI0, XOPOIIYIO U IUIOTHYIO MHTerpaiuio. Pasymeercs,
TaKOoe TOKE MOKET MPOM3OUTH, HO He caMo 10 cebe; TYT Bee 3aBUCHT OT 3akoHa KoHBest.
Ho xyna yarmie BcTpeuaeTcst CUTyanust, KOT/la THTETPUPYeMble YaCTH OPUEHTUPOBAHBI
Ha MEHSTIONYTOCS TIeJTh.

3AKOH KOHBES

B cTtatbe 1968 roga B xypHane Datamation MensuH KoHBeli onvcan couponornieckuii e-
HOMeH: «[1poeKTUpYyIoLLME CUCTEMbI OpraHM3auny BbIHYXXAEHbI AenaTb NPOeKTbl, CTPYKTypa
KOTOPbIX BOCMPOU3BOAUT NPUHSATYIO B STUX OpraHM3aLmsix CTPYKTYpy CBsi3ei». Ha 0BbluHbIN
A3bIK 3TO MHOrAA NepeBoANTCS Tak: «EC/M Haf KOMNMNSTOPOM paboTaloT YeTbipe rpynmbl,
Bbl NOTy4MNTE KOMMUNSTOP, AENAIOLLMIA YETbIPE NPOXOAA».

XOT$1 BCe 3TO HAaNoOMMHAET KOMUKChI [lnnbepTal, Ha caMoM ferne 3TO pesysbTaT CepbesHoro,
060CHOBAHHOIO aHa/M3a KOHKPETHbIX ABMXKYLLMX CUS1, BO3HMKAIOLLMX BO BPEMS MPOEKTUPO-
BaHWs IPOrpaMMHOro obecrieyeHusl. KoHBel yTBEPXKAAET, UTO NSt MOCTPOeHNs MHTepdeiica
BHYTPU WM MEXIY CUCTEMaMM [1Ba YeEI0BEKA [JOHKHbI KaKMM-TO 06pa3oM [0roBOPUTHCA
0 XapaKTepuCTMKax 3TOro MHTepdeiica. bes Takoi A0roBOPEHHOCTU HUYErO HE MOJTyHNTCS.

ObpaTnTe BHUMaHWe, YTO KOHBEN roBOPUT O «CTPYKType CBs3eit» opraHusaumu. Kak npa-
BW/IO, OHA HEe COBMaAaeT C opMasibHOM CTPYKTYpol. Ecnu ABa pa3paboTumka u3 pasHbiX
OTZEN0B MOryT 06LATLCS HANPSIMYHO, 3TO OTPA3UTCS Ha OAHOM WM HECKOMbKUX MHTepdeiicax
BHYTPY CUCTEMBI.

S BMAen npuMeHeHve 3akoHa KoHBesi B HOpMupytolen popMe — co3paHune CTpPYKTYpbl
CBsi3eli, KOTOPYK XOTENOCb BUAETb BOMJIOLWEHHON B MpOrpaMMe, — U B WIIOCTPaTUBHOM
dopme — dukcauma Ha bymare CTpyKTypbl NPOrpaMMbl Kak MOMbITKa MOHSTH peasibHyto
CTPYKTYpY CBSI3€l B OpraHu3aumy.

C vcxopHom cTaTbel KoHBest MOXXKHO NMO3HAaKOMUTBLCS Ha caliTe aBTopa Mo agpecy http://www.
melconway.com/research/committees.html.

KPOMC TOTO, pa30BasdA 3aM€Ha BCEX KOMIIOHEHTOB, O6€CH6‘{I/IBaIOH_[I/IX KOMMEDPYECKYIO
AEATEJTbHOCTD, CBA3aHa CO 3HAYUTE/IbHBIM TEXHNYECKUM PUCKOM. Ecmm nnsa TIOCTPOEHUA
CHCTEMBI HE MCITOJIb30BAJIMCH ITaTTEPHDBI CTa6I/UIbHOCTI/I, CKOpee BCEro, Bbl O6Hapy>KI/ITe

! Cepust koMuKcoB 06 0UCHOT JKU3HY, MEHEKEPaX, MHKEHEPaX, MapKeToJIoraX, 60ccax, I0pUCTaXx,
cOBITOBUKAX, TIPAKTHKAHTAX, OyXrajTepax U MPOYMX CTPAHHBIX JIOSAX.
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TaM TUITMYHYIO JKECTKO CBSI3AHHYIO apXUTEKTYPY. B aTOM cirydae 006111ast BEposSTHOCTD
OTKa3a CHCTEMbI PaBHA CyMMe BEPOATHOCTEH 0TKa30B KaK/[0TO U3 KOMIIOHEHTOB.

Ho maske ecimm cucreMa CTPOMIIACH € yUETOM [TATTEPHOB CTAOMIBHOCTH (paccMaTpruBaeMast
CHCTEMA TAKOBOH He Oblyia), COBEPIIEHHO HOBbIE KOMITOHEHTBI O3HAYAIOT, YTO TIPEICKa-
3aTh ee MOBEJICHIE BO BPEMsI AKCILTyaTallii HEBO3BMOKHO. BhIancinTeIbHas MOTITHOCTD,
CTabMIIBHOCTD, YITPABJISIEMOCTD U 9KCILTyaTallMOHHAst THOKOCTh HAXOASATCS O/ GOJIBIITNM
BOTIPOCOM.

ITpakTiyecKn cpasy Mmocjae MOETO MPUCOEIUHEHNS K TIPOEKTY 5T MTOHSLJI, YTO BCST JIe-
SITEJIBHOCTD TPYIIIBI pa3pabOTUNKOB HATIPABJIEHA HA TTPOXOK/IEHIE TECTUPOBAHUSI,
a He Ha MOoCJIeyTolyio aKcIuyaTanuio. Bee kondurypaimonnblie (haiiiibl MATHAAIATA
MPUJIOKEHUN 1 OOJIee TISITU COTEH TOYEK MHTETPAIIUHU MUCATIUCH JIJIST CPEJIbl MHTErPaIlu-
OHHOTO TeCTUPOBaHUsL. VIMeHa XOCTOB, HOMepa MOPTOB, TAPOJIK K Ha3aM JTaHHBIX ObLIH
pasbpoCcaHbl MO ThICSTYaM KOH(MUTYpannoHHbIX (aitnos. UTo erle Xyke, HEKOTOPbIE
KOMITOHEHTBI TIPUJIOKEHUH 3a/1aBaJlil TOTIOJIOTHIO TECTOB KAUYeCTBa, KOTOPAsl, KAK MbI
3HAJIU, HE COBIAJIAET CO CPejloil akcmryataruu. K mpumepy, pu 9KCIUTyaTaluu mo-
SIBJISLITUCH JIOTIOJTHUTEJIbHbBIE (DAePBOJIbI, HE TIPE/ICTABJIEHHbBIE HA 9TAIle TECTHPOBAHISL.
ITO PACIPOCTPAHEHHOE PEIIEHUE U3 CEPUN «COEPEUb KOMEWKY, MOTPATUTD PYOJIb», IKO-
HOMSIIIEe HECKOJIBKO THICSY JIOJIAPOB HA MOCTPOEHUE CETU, HO TIPHHOCSIIEE OOIbIINE
yOBITKH 13-3a IIPOCTOEB U HEYIAYHBIX BHEIPeHUIT. BoJiee TOro, BO BpeMst TeCTUPOBAHIIST
HEKOTOPBIE MTPUJIOKEHST OBLIN TPEICTABJIEHDI BCETO B OTHOM 9K3EMILISIPE, B TO BPEMSI
Kak J7ist paboThl TPEOOBAJIOCH HECKOJIBKO 9K3EMILISIPOB, 00beIMHEHHBIX B KIacTep. Eie
cpella TECTUPOBAHUS BO MHOTHX OTHOIIEHHUSIX OTPAaKaJia YCTAPEBIINE MTPEICTABICHIIST
00 apXUTEKTYPE CUCTEMBI, XOTsI BCE «TOYHO 3HAJIU», UTO MIPU IKCILTyaTalluu Bce OyaeT
no-apyromy. OJIHAKO TIOMEHSITH TECTOBYIO CPeLy ObLIO HACTOJIBKO HETPOCTO, YTO HOJIb-
IMIUHCTBO Pa3pabOTUNKOB MPEANOUTIO He 06paIaTh Ha BCE 9TH MOMEHTHI BHIUMAaHUS,
JIUIIT ObI HE IOTEPSITH ellle HECKOJILKO HeJleh TPUBBIYHBIX [[UKJIOB «IIOCTPOEHIEe-Pa3-
BEPTHIBAHUE-TECTUPOBAHUES .

Korna s pemmit BBIICHUTD, Kakast KOHMUTYPAIUs TPeANoIaraeTcsl Ha CTauu 9KC-
IUTyaTaluy, MHe Ka3aJI0Ch, YTO TJIaBHOE — HAMTU YeJI0BEKA WJIH JIIO/IEll, KOTOPbIE yiKe
peritu atu mpobeMbl. S1 cripammBal: «B kakoM XpaHUINIIE KCXOIHOTO KOA MOKHO
YBU/IETh UTOTOBBIN BApUAHT KOH(MUTYpannu?» u «KTo MOXKeT cka3aTh, KaKue CBOHCTBA
OTPeGYeTCs MEPeoTpe/Ie/IUTh PH TIEPEX0/Ie K HKCILTyaTallui?s>

MHor/a oTCyTCTBIE OTBETOB Ha MOA00HbIE BOITPOCHI 03HAYAET, YTO HUKTO UX [IPOCTO HE
suaet. Ho 6bIBaeT 1 Tak, 94TO JIOAU TPOCTO HE XOTIT OTBEYATD. B 9TOM TpoekTe GBITO0
TO ¥ IPYTOE.

S1 permi coCTaBUTH CIIUCOK CBOWCTB, KOTOPbIE, BO3MOKHO, MOTPEOYETCST U3MEHUTD
1ocJie HayaJja 3KCIIyaTallii: MMeHa XocToB, HoMepa 1noptos, URL-aznpeca, napame-
TPBI MOJKJIIOUEHUsST K Oa3e JaHHBIX, MOJOKeHre (PailioB KYPHAIOB U T. 1. 3aTeM st
HaGpocuicst Ha pazpaboTunkos. CBoiicTBO ¢ uMeneM «host» HeoiHO3HAYHO, 0COOEHHO
KOT/Z[a C XOCTOM BO BPeMsI TECTUPOBAHUS KAYECTBA CBSI3bIBAETCS TISITh MPUIOKEHMUIA.
OHO MOXKeT 03HAaYaTh «MOE COOCTBEHHOE MMST XOCTa», «XOCT, KOTOPBII MOXKET KO MHE
06pallaThCst» UK JaKe «XOCT, KOTOPbI s UCTIONb3YIO I OTMBIBAHUA jieHers. [Ipesk/e
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YeM OIIpeZeJIiATb 3HaUYeHe CBOIICTBA Ha CTaUN IKCILJIyaTalluu, CJaeJOBaJo ITOHATD,
YTO 3TO 3a CBOMCTBO.

ITocte TOTO Kak y MEHSsT MOSIBUJICS] CITMCOK CBOMCTB, KOTOPbIEe TPEOOBATIOCH TOMEHSITh
mocJie BBoJIa caliTa B 9KCILTyaTaIlUIo, TIPUTILIIO BPEMS OTIPEIEIUTh CTPYKTYPY MPOU3-
BOJICTBEHHOTO pa3BepThiBaHusL. J[Jist 3arycka TpebOBaIOCh BHECTH U3MEHEHUST B THICSIUN
(daitnos. Bee oHU HOJKHDBI OBLIN TIEPEONIPEAETIATLCS ¢ KasK/[0i HOBOI Bepcuei mpo-
rpaMMHOTO obecrieueHwst. Viest Ipu BBIXOJIE KayKI0W CIEAYIONIEH BePCUH TIOCPEIN HOUH
BPYUYHYIO PEIaKTHPOBATh THICSYHN (hailioB OblTa 3apaHee oOpedyeHa Ha TpoBai. Kpome
TOTO, HEKOTOPBIE CBOMCTBA MOBTOPSIJINCH MHOTOKPATHO. /[J151 OTHOTO TOJIBKO U3MEHEHUS
MapoJIst [UIst BXo/ia B 6a3y AaHHBIX TPEOOBATIOCH OTPEAAKTUPOBATH GoJiee COTHU (hailioB
Ha JIBaJIIIATH cepBepax, a ¢ POCTOM caiita aTa mpobJieMa TOIbKO YCyTyOisiiach.

CTOJIKHYBIINCH ¢ HEPa3pelnMoii mpobIeMOii, s IIOCTYIIMII Kak Ji000il Xopoliuii pas-
paboTYuK: 106aBUJI YPOBEHb KOCBEHHOCTH. Vest cOCTOsIIa B CO3JaHUN CTPYKTYPhI [Iepe-
ompenenenuii, Kotopas ObLia Obl OTAENEHA OT OCHOBHOIO KoJa npuiokenus. [lepeompe-
JeJIeHNs CIeI0BAIO CTPYKTYPUPOBATh TaK, YTOOBI KaxKJ0€ MEHSIOIEECs [IPU IIEPEXOIE
13 OJTHOM CPe/Ibl B IPYTYIO CBOMCTBO CYIIIECTBOBAJIO TOJIBKO B 0fHOM MecTe. [Toce aToro
BCe Pa3BePThIBAHI HOBBIX BEPCUI MOKHO OBLIO OCYILECTBIIATH (€3 Iepe3aliC IPOu3-
BOACTBEHHOH Kondurypauun. Kpome toro, mapoau or paboueii 6aspl JaHHBIX OOJIbIIE
He XPaHUJIMCh HU B cpelie TeCTUPoBaHus (K KOTOPOI MMeJIU 10CTYII pa3pabOTUMKM ), HI
B CHCTeMe YIpaBJeHNs UCXOIHBbIM KOJIOM (K KOTOPOI MMEJIH JIOCTYII BCE COTPY/IHUKN
(pupmbr), uTO 3anTUIIAI0 KOH(MUIEHITUAIBHOCTD KJIUEHTOB.

ABo BpeMA HaCTpOI'?,IKI/I HpOI/ISBOI[CTBEHHOfl Cpeabl I HEOCMOTPUTEIbHO BBI3BAJICA ITIOMOYb
C Harpy304YHbIM TECTUPOBAHUEM.

/.3. Harpy3souHoe TecTMpoBaHue

Haun 3aka3unk 3HaJ1, 4TO /1711 yCIIENTHOTO 3aIyCKa HOBOH HEITPOBEPEHHON CUCTEMbI Ha-
IPy304HOE TECTUPOBAHME NMeeT pellaioliee 3Hayenue. [loaToMy Ha JaHHbBIN aTaIl HaM
ObLJT BBIIEJICH TIEJIBII Mecsl — aTo 6oJibliie, YeM Koraa-mnbo B Moeii ipakruke. Oten
MapKeTHHTa 00BSBUI, YTO CAUT OJKEH OBITH B COCTOSHUY crpaBuThest ¢ 25 000 co-
nosib3oBaresieil (apajiesbHo paboTaoIUX TOJb30BaTENel ).

CONOJ1b30BATEJIN

KoMnaHuu, 3aHUMaloLLMECS Harpy304HbIM TECTUPOBAHKEM, FOBOPSI MPO «COMO/Ib30BaTENEN>,
yacTo noapasyMeBatoT 60ToB. HekoTopble MHBECTOPbI TOXE Hauau MCMosb30BaTh AaHHbIN
TEPMWH, NOApa3yMeBasi Mo HAM NapasnsieibHble ceaHchbl. Ho Takol BeLu, Kak «Conosb30Ba-
Tenb», He CylLecTByeT. ECin y Bac HET BYXYPOBHEBOM K/IMEHT-CEPBEPHOI CUCTEMbI, B KOTOPOM
No/b30BATENM HaMNpAMYHO NMOAK/OYAOTCA K 6a3e AaHHbIX, COMO/b30BaTelb — 3TO GUKLMS.

MoacyeT cononb3oBaTenel SABNSETCS HEKOPPEKTHbIM CMOCO60M OLIEHKM MPOW3BOAUTESb-
HocTK cucteMbl. Ecnv 100 % nonb3oBaTeneit NOCMOTPSIT Ha MepBY0 CTpaHUUy U yruayT
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BOCBOSICM, NMPOU3BOAUTENBHOCTb MOMYYMTCS HAMHOrO BbiWe, YeM B cyyae, korga 100 %
rnosib3oBaTenei YTo-To KynsT.

MoacunTaTb COMosb3oBaTenen HEBO3MOXHO. Beab BMECTO [J0NIrOBPEMEHHOIO COEANHEHMS
€CTb JULLb MOCIEeA0BATENBHOCTb AMCKPETHBIX UMMY/bCOB. CepBepbI MOyYatoT TaKyto Mo-
CNel0BaTENbHOCTL 3aMpPOCOB M CBA3LIBAIOT C KaKUM-TO MAEHTUGUKATOPOM. DTa Nnocneao-
BaTENIbHOCTb 3aMpoCOB UAEHTUMULMPYETCS C ceaHCOM — abcTpakumeli, obneryatoLen
NpOrpaMMMPOBAHME MPUSTOXKEHUIA.

I— AKTUBHbIV ceaHC 4|— Bpems npocTos ~|

| [ 1] | )

T

MepBbin MocneaHuii Tanmayt
3anpoc 3anpoc ceaHca

06paTV|Te BHMMaHWE, YTO Ha CaMOM [ene NoJib30BaTe/lb YXOAUT B MOMEHT Ha4dasa npo-
CTOA. CepBep HE BUAUT pa3HULbl MeXAY MOJIb30BaTENEM, KOTOprI7I 6onbLue He caenaeT Hu
OAHOro Wwen4yka, U Nosib3oBaTenemM, KOTOprl‘/'I NnokKa He caenan HU oaHOoro Lwenyka. rNostomy
OH NMpPUMEHAET TaVIMaYT. CeaHcoBast aKTUBHOCTb NnoAAEPXMNBAETCA HEKOTOPOE BpeEMA Mo-
cne nocnegHero wenyka. MosaToMy ceaHC rapaHTUMPOBaHHO MPOAOIHKAETCA AOSbLIe, YEM
Mo/Ib30BaTe/b HAXOAWTCS Ha caiite. A 3Ha4nT, NOACHUTbIBAA CE€aHCbl, Mbl NEPEOLEHNBAEM
UMCNOo NoJb30BaTENEN.

A

CeaHcbl

' 5 ceaHcoB t
2 nonb3oBaTens

Ecnn paccMoTpeTb BCE aKTMBHbIE CEaHCbl, OKAXETCS, YTO YacTb M3 HUX HeWU36eXHO 3a-
BepLlaeTcs 6e3 oyepeaHoro 3anpoca. KonmyectBo akTUBHbIX CEAHCOB SBNSETCS OAHOW U3
Hanbonee BaXKHbIX XapaKTEPUCTUK BEG-CUCTEMbI, HO HE CTOUT MyTaTb €ro C KOJIMYECTBOM
ronb30oBaTeNei.

Harpysouroe tecTupoBatuie 06bIYHO TIPEACTABIISIET COOOIT B I0OCTATOUHOI CTEIIEHHU aB-
TOMaTH4YecKuii mporecc. Bol ompeziesisiere NJIaH TeCTUPOBAHUS, TUIIETE ClieHAapUK (MJIn
Gepere CIrieHapuy OT TPOU3BO/IUTENIS ), HACTPAUBAETE FeHEPATOPBI HATPY3KHU U JAUCIIETYED,
KOTOPBIN Oy/IeT YIPaBJIATH MPOIECCOM, a 3aT€M TITyOOKO 32 MOJHOYb 3aITyCKAETE TECT.
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Ha cemytormuii gemb, mocjie 3aBepiienust IIpolecca, Bbl aHATU3UPYETe BCe COOPaHHbIe
nannbie. [Tocie aToro ocraercs BHeCTH M3MEHEHUS B KOJI UJTH B KOH(MUTYPAIIMIO U 3a-
IJTAaHUPOBATh OYePeHON MPOroH Tecta. Meskay mporonaMu 00BIYHO TIPOXOAUT OT TPEX
JI0 YeThIPeX JTHEN.

Ho B Hamiewm ciryuae Bce TpeGoBaIoCh cieiaTh HaMHoro ObicTpee. [ToaTomy Gblia ycTpoeHa
tesepoHHasA KOH(DEPEHIINST ¢ MHOKECTBOM YYaCTHUKOB, BKJIIOYAs PYKOBOAUTES HC-
MBITAHUI, MHKEHePa U3 CIy;KObI HATPY30YHOTO TECTUPOBAHYS, ADXUTEKTOPA U3 TPYIIIIbI
pa3paboTYMKOB, aMIUHICTPATOPa Oa3bl JaHHBIX /I HAOIIOIEHU 3a TeM, Kak Oyer
UCIIOMB30BaThCst (a3a,  MeHst (1 OTBEYA 32 TIPUIIOKEH ST U CEPBEPDI, OCYIECTBIIAIONIE
MOHWUTOPWHT U aHAJIN3).

HarpysouHoe TecTpoBaHNe OTHOBPEMEHHO SIBJISIETCS HAYKOH 1 NCKyccTBOM. CBIMUTH-
POBaTh peasbHbIH TpahK HEBO3MOKHO, TTO9TOMY TIPUXOUTCS TTOTb30BAThCST AaHATN30M
TpaduKa, OMBITOM U UHTYUIIHEH, UTOOBI UMUTAIHS IOy IHIACH TT0 BOBMOKHOCTH OJTU3KOI
K peasbHOCTH. AHATN3 TpaduKa aeT BaM TOJIBKO TTepeMeHHbIe: TTATTePHBI TPOCMOTPOB,
KOJITIECTBO CTPAHUI] HA CEAHC, KOIDDUITHEHTHI 0OPATIAeMOCTH, PACTIPEIETEHIE BPEMEH
Ha 00/[yMbIBaHIE, CKOPOCTH TIOAKTIOUEHHUS, TATTEPHBI IOCTYIIA K KaTajgory u T. . OTbIT 1
WHTYWIHS TTOMOTYT ONPE/IETUTh BAKHOCTH KayK/I01 13 TIePEMEHHBIX. M bI COUTN CAaMbIMK
BayKHBIMU (haKTOPaMU BpeMst Ha 00lyMbIBaHue, KOahdUIINEHT 06paIaeMoCcTH, TIpo-
JOJKATETBHOCTD CeaHca U IOCTYI K KaTasory. Hatmm rmepBble clieHapuy IpeiCTaBIIsIn
CMeCh «JTIOOOTIBITCTBYIONNX >, <UIYIIUX> U «IMoKymnaresneii». Boree 90 % ciieHapuen
MTPOCMATPUBAJIN TOJBKO TJIABHYIO CTPAHWILY U OJTHY CTPAHUITy ¢ WH(OpMaImeii o mpo-
nyxre. OHM TPEICTABIISAIN TOOUTENEH PACTIPOIAK, 3aXO/SIIIX Ha CAWT MPAKTIHIECKH
KasKIbIiT IeHb. MBI OMITUMIICTHYHO PEIIIIIN, YTO BECH ITYTh 710 0O(OPMIIEHNST 3aKasa OyIyT
MPOXOANTH 4 % BUPTYaNbHbBIX MMOJb30BaTe e, Ha aToMm caliTe, Kak U Ha OOJIBIINHCTBE
KOMMEPUYECKIX CAfTOB, TIPOTIELypa 0hopMITEHTIS 3aKka3a TpeboBasa HanbobITETO KOTH-
vectBa pecypcos. Ona BrIovyana B cebs naTerpanuio ¢ Buentanmu cayskbamn (CCVS,
HOpPMAaJIN3aIlns ajipeca, MpoBepKa CKIIA/ICKUX 3a11acoB 1 BO3MOKHOCTH 3aKa3a TOBapa)
7 3aTPy3Ky GOJIBIIETO YHCIIA CTPAHUIL, Y€M JIIsT II0O0TO ApyToro cearca. [Tomb3oBaTesn,
oopmITsIOIINI 3aKa3, KaK IIPABUJIO, TTOCETIAeT 32 CeaHC ABEHAIIATh CTPAHMUIT, B TO BPEM:I
KaK MOJTb30BATENh, TIPOCTO TTYTENMIECTBYIOMINE IO CaliTy, Kak MPaBHJIO, 3aXOIHUT He Hostee
YeM Ha CeMb CTPaHUIL. MBI PENTIIIN, 4TO TAKOH HaOOp BUPTYaAIbHBIX MOJIb30BaTE e Ha-
TPY3UT CHCTEMY CUJIbHEE, YeM PeasbHbIN TpapuK.

Bo Bpemst iepBoro mporona caiit GBI MOJHOCTHIO 3a0TOKUPOBAH, KOT/IA YHCTO CO-
nosib3oBaTesieit nocturio 3uaderus 1200. [Ipumnock mepesarpysuTsb Bce cepBepbl
npunoxennit. Ham TpeboBaoch KakuM-T0 00pa3soM YBETUUUTE TTPOU3BOIUTENHLHOCTD
CHICTEMBI B /IBA/IIIATH Pas.

B Teuenue caenyonmx Tpex MecsieB TesedoHHble KOHPEPEHIIUN YCTPAauBAIUCh KakK-
JIbIH JIEHDb U IJTUJTACH 110 JIBEHA/IIATh YACOB, IIPU ATOM ITPOMUCXO/INJIO MHOTO MHTEPECHDIX
Beliell. B ogun nmaMATHBIN Beyep MHKeHEP U3 TPYIIIbI HATPY30UHOTO TECTUPOBAHUS
0GHAPYIKIJI, 4TO BCE MALIMHBI B UX HATPY304HOIT (hepme, paboTaioliye moj yipasieHueM
onepanuoHHo crcTeMbl Windows, 0IHOBpeMeHHO HadaJIl 3arPy-KaTh U yCTaHABINBATD
KaKy1o-To mporpammy. MamuHbl, KOTOPble MbI HCIIOJIb30BAJN KaK FeHePaTOPbl HArpy3-
KU, KTO-TO B3jioMaj! B apyroii paz Mbl ylepJjuch B MOTOJOK MOJOCHI TTPOITYCKAHMS.
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Oxasanoch, 4To KTO-T0 U3 uikenepoB GpupMbl AT& T obparui BHUMaHME, YTO OJIHA U3
noJiceTe PACXOYET «CJUITKOM MHOTO» TIOJIOCHI TIPOMYCKAHWS, U OTPAaHUYUJI KaHaJl,
renepupoBaBinuit 80 % wnaeii narpysku. Tem He MeHee, HeB3UPas Ha BCe 3T HENPU-
STHOCTU, MBI U3PSJIHO YCOBEPIIEHCTBOBAIN cailT. Kaxk bl IeHb Mbl OOHAPYKUBAIIH
HOBBIE Y3KHE MeCTa 1 OTPAHUYNTEH TPOU3BOIUTEIBHOCTH. MBI CMOTJIN 32 OJIUH /IEHD
MOMEHsITh KoHUrypanuio. Pelaktuposanue Koja 3aHsI0 HEMHOTO GOJIbIIE BPEMEHH,
HO BCE PaBHO MBI CIIPABUJINCH BCETO 3 JIBA WJIU TPH JTHS.

MpbI f1aske BHECIM HECKOJIBKO 3HAYUTEIbHBIX U3MEHEHNH B apXUTEKTYPYy MeHbIlle YeM
3a Hezlemo. B caenyrotiieil riiaBe BbI Hai/iete TOAPOOHbII pacCcKas O HUX.

ITa IpoBeaEeHHAA Ha paHHeIL/,I CTaIu TIpe/IBapUTEIbHasA OIICHKA YIIPABIAECMOCTN caira
B pa60qu peKnMe asa HaM BO3MOKHOCTD CO3/1aTh CIIEHAPWUUN, MHCTPYMEHTBI 1 OTYETHI,
KOTOPbIE BCKOPE OKa3aJaMNCh JKU3HEHHO BaKHBIMU.

ITocJie Tpex MecsILeB TeCTUPOBAHMST U CO3IaHkst O0JIee IeCTUAECATI HOBBIX TPUIIOKEHIN
MBI JIOCTUTJIH JIECSTUKPATHOTO POCTA BRIYUCTIUTENBHOM MOITHOCTH caiita. OH MOT 1o
nepxuBath 12 000 akTHBHBIX ceaHCOB, UTO MbI oTleHNBasH Kak ipuMepHo 10 000 moceTn-
TeJel 3a pas (€ yIeTOM BCeX TTO/IBOITHBIX KAMHEH, CBSI3AHHBIX C TIO/ICYETOM TTOCETUTEIEN ).
Bouee Toro, noz Harpyskoii B 12 000 ceaHcoB cailT He PyXHYJI, XOTsI U CTaJl BECTU cebst
HECKOJIBKO «KaIllPU3HO». 32 3TU TPU MECSIIA OT/IE]I MADKETHHTA TAKKe TIEPeCMOTpPe Ha-
MeUY€eHHbIE XaPaKTEPUCTUKH. TaM peluiiu, 4To Jydiiie UMeTh MEJIJIEHHBII CaliT, 4eM He
umeth ero Bosce. Ouu GoJbiie He Tpebosaiu 25 000 corosb3oBaresieil, a CauTaIu, 4To
12 000 cearcoB B 3TO BpeMsI rojia BIIOJTHE JIOCTATOYHO. XOTST BCE O3KU/IAIHN, UTO K CE30HY
OTIIYCKOB MOTPeOYETCsl BHECTH 3HAUUTEJIbHBIE YCOBEPIIEHCTBOBAHMS.

7.4. PacTonTaHbl TOJINOW

Yro jKe CAyurIIoch B JieHb 3amycka? [louemy cailT max Gbicnmpo npekpati CBoio paboTy?
[TepBbIM JIEJI0M MBI IOy MAJIH, YTO OT/IEJ MAPKETHHTA POCTO OIUOCS B CBOMX OIEHKAX
cipoca. BoaMoXkHO, MOTeHIIHaIbHbIe TOKYIIATEN CUIIKOM CUJIbHO KU TT0SBIEHUS
HOBOTO caiita. ITa Teopust GBICTPO MPOBATNIACH, TAK KAK MBI BBISICHUJIH, YTO JIaTy 3aI1yCKa
KJIMEHTaM HUKTO He coo01ma. BoaMosKkHO, IMesi MecTo OuOKY B KOH(DUTYPAIIUK UITH
HECOBIIaJIEHHUE MEXK/Y Cpe/laMU dKCILIyaTalliid U TeCTUPOBAHUSA?

IMopcuer ceancos cpasy BbIABUI HCTOYHUK MPoOeMbl. CailT pyXHYJI M3-32 KOJHMYECTBA
ceaHcoB. VIMEHHO CEaHCHI SIBJISTIOTCSI aXUJLIECOBOH TISITOM JIF0OOTO cepBepa MPUIIOKEHUIL.
Kaxprit u3 Hux norpebisier pecypcebt, B ocHoBHOM RAM. TIpu BKIIIOUEHHO perinKa-
11K ceancoB (a OHa OblIa BKIIOYEHA) KaxK/Iblii CEAHC TTOCIIE KasK/I0T0 3aI[POCa CTPAHUIBI
cepuan3yeTcs U nepeiaeTcst Ha pe3epBHbIi cepBep. To ecTh KasK/blil ceanc pacxo/yeT
pecypebl RAM, CPU u noniocet iporryckanus. OTKy/a B3sJIMCh BCE 9T CEAHCHI?

CeaHcbl SIBNSIOTCS axuiecoBol NSToii Ntoboro cepeepa NpuIoXkeHUM.
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B KoHEYHOM cueTe Mbl OHSIIM, YTO CaMOoiil 6OJIBbIION HamIell mpo6IeMOoii ObLIM IIOMEXH.
Harpy3sounoe TectTupoBanue MpoOBOAUIOCH TIPU TTOMOIIN CIIEHAPUEB, UMUTHPOBABIINX
peasibHBIX TIOJIb30BaTeell ¢ peaabHbiMu Opay3epamu. OHM TEPEXOUIIU TI0 CCHLIKAM €
OJIHOT CTpaHUIILI HA APYTYIO. Bee crienapuu oTeieskuBasii ceancsl uepes aiiibl cookie.
Onu gexcnuso Besu cebst ¢ cucteMoit. [Ipu aTOM peasbHbII MU MOKET ObITh TPYObIM,
HEaKKYPATHBIM U JKECTOKNM.

B mporiecce skcmryaTanmy MpoMCXOAST TLIOXHE BEITH, TTPe/IcKa3aTh KOTOPHIE 3apa-
Hee He Bcerja Bo3MOKHO. Tak, o[Hy 13 MpobJieM HaM CO3/IaJii MOUCKOBBIE CHCTEMBI,
NmeHHO oHU obecrieunBanu HaM mpumepHo 40 % Bcex mocenieHuii. TeM He MeHee,
K COXKQJIEHWIO, B JICHDb TIEPEKITOUEHUST OHU OTIIPABJISJINA KIUEHTOB Ha yCTapeBIne
URL-aznpeca. Be6-cepBepbl ObLINM HACTPOEHBI HANIPABJIATH BCe 3anpochl . html Ha
cepBephI MPUJIOKEHUN (M3-3a TOTO, YTO TTOCTEHIE MOTJH OTCJIEKUBATH CEAHCHI
u popmMupoBaTh 0 HUX 0TYeT). DAKTUYECKN KAK/IBI KIMEHT, TPUIIEANTIHI U3 MOWC-
KOBO# CJIysKObI, TapaHTUPOBAHHO CO3/aBasl Ha cepBepax MPUI0KEHIE ceaHe, 49TOOBI
B pesyJibTare yBuaeTh crpanuily 404.

Jpyroii KpynHoii mpo61eMoii, KOTOPYIO Mbl 00HAPYKU/IK, ObLIN HAYKHU, IIPUCHLIAEMbIE
MOMCKOBBIMU carysk6Gamu. HekoTopsie u3 aTux naykos (0COOEHHO MPUCTAHHBIX MAJIO-
M3BECTHBIME MOMCKOBBIMU CJIY;KOAMU) 110 PA3HBIM [IPUYMHAM He COXPaHSIN (hailsibl
cookie. OHHU He XOTeJIU TOBJIUSTH HA JAHHBIE MAPKETUHTA WU JIOXO/ OT PEKJIAMBI.
B o01iem caydae mayku 0;KUIAI0T OT CAlTa MOJIEPKKU OTCIEKMBAHUST CEAHCOB YepPes
nepesanuch URL. Ho 6e3 daiinos cookie KaxIblil 3a1IpOC CTPAHUIIBI IIPUBOAUT K OT-
KPBITUIO HOBOTO CEaHCa, KOTOPBIN OCTAETCA B IAMSATHU JI0 UCTEUEHMS CPOKA CBOEH JKU3HUI
(TpuanaTh MUHYT). Mbl OOHAPYKUIU HOUCKOBYIO CJIY:KOY, OTKPBIBABIIYIO IO JIECSTU
CEAHCOB B CEKYHIY.

Kpome Toro, 6b111 06HAPYKEHBI aHAJIU3aTOPBI U GOTHI, UILYIIHe HanboJiee BbITOIHbIE
npeIoskeHrs. M bl HallIi TIOUTH I0;KMHY KPYITHBIX aHAIN3aTopoB cTparuil. Hexoropsre
13 HUX KpaifHe TAJIaHTJINBO TIPSITAIN CBOE TIPOUCXOK/IeHIEe. B 4acTHOCTH, O/TMH OTIPABJISLI
3aMPOChI CTPAHUI[ U3 PA3JUYHBIX HEOOJBIINX MOJCETEH, YTOOBI CKPBITh TOT (haKT, YTO
BCE OHU IIPOUCXOJAT U3 OJAHOIO UCTOYHUKA. Besb aaske 1ocsejoBaTeibHble 3alIPOChL ¢
onHoro IP-azpeca MoryT ucnoJsib3oBath pasuble crpoku User-Agent /711 MaCKMPOBKU
CBOETO NCTUHHOTO TIPONCXOXKICHUS.

Crpoka User-Agent — 310 HTTP-3aronoBok, nockliaeMbiil 6pay3epom anst uaeHTUbuKaumum.
Moyt Bce Gpay3epbl MbITalTCs NpeacTaBuTh cebs B KadecTBe BapuaHTa bpay3epa Mozilla,
n gaxe Internet Explorer ot Microsoft.

Bupouem, unrepuer-perucrparop ARIN! nossosnsier ugenrudunuposars IP-agpeca
HCTOYHWKA KaK TPUHA/JIEKATIIE 0HON opraHusaiu. [Togo6Hble KoMMepUecKre aHa-
JIN3aTOPBI HA CAMOM [IeJIe TIPOJIAIOT YCIYTH KOHCYJIBTAIlMOHHOTO XapakTepa. I1poxaseri,

U Cwm. http://www.arin.net.
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JKeJIAIONUI OBITH B Kypce TleH KOHKYPEHTOB, MOKET MOJNUCATHCS HA PACCHIIKY TAKIX
¢upm. U pa3 B Heziesio Wim pas B JICHb [OJIy4aTh OTYET O TOM, YTO U 110 KAaKUM IleHaM
MIPOZIAIOT KOHKYPEHTDL. VIMEHHO TT09TOMY HEKOTOPbIE CAaliThl HE MTOKA3bIBAIOT IICHY, TOKa
TOBAp He OKaxKeTcs B Balllell kopaune. PagymeeTcs, HU 0/IMH U3 TAKNX aHAJIU3ATOPOB HE
o6pabarbiBaet aitsibl cookie OKHBIM 06Pa30M, TIOITOMY KasK/[blil M3 HUX OTKPHIBAET
JIOTIOJTHUTETbHBIE CEAHCHI.

Taxske HAM TIPUTIIIOCH TMETD €0 € TIOOUTENLCKIMU OOTaMH, 3aHUMAIOTIIIMUCS TT0-
nckoM Harbosee BHITOAHBIX TeH. C Heckoabkux [P-afipecoB pa3 B MUHYTY Ha CTapoil
BepcuN caiiTa OHM 3aXO/INJIN HA OJTHY U TY K€ CTPAHUILY C OTMCaHUeM MpoaykTa. /s
UAEHTHGUKAIIIN HTOTO MTPOAYKTA TOTPeHOBATOCH HEKOTOPOE BpeMsl. B KoHeuHom cuere
9TO OKasajach UrpoBas npucraska PlayStation 2. JleuiinToM 9T IPUCTABKY HE SBJIS-
JINCH yoKe TPU TOJIa, a CIIEHApNH BCe ellfe 3aHNMANINCh TTOMCKOM JIOCTYITHBIX JITIST 3aKa3a
MPUCTABOK, YTO MPUBOANIO K OTKPHITHIO €TIfe OOTBINETO YHCTA CEAHCOB.

Haxomert, 6b1I1 HCTOYHUKH, KOTOPBIE Mbl HA3BAJIU <HETIOHSATHBIE, CTPAHHBIE TITYKH> .
K nipumepy, ofinH KOMITBIOTEp € 6a3bl BOEHHO-MOPCKOTO (h10Ta 0TOOpaKascs Kak 00bv-
HBII ceaHc ¢ MPOCMOTPOM CTPaHUIl, HO Yepe3 MATHAIATh MUHYT MOCJIE TTOCIeIHETO
IpaBoOMepHOro 3ampoca crpanullpl nociaenuuii URL-aapec naunnasn sampanimuBaTbes
CHOBA M CHOBA. 3/IPaBCTBYTE, IOTIOJHUTEIbHDIE CEAHCHI.

/.5. Hepgo4eTbl TeCcTUpoBaHUSA

Bompexn Bcem HamMM yCUJIUSIM 110 HATPY30YHOMY TECTHPOBAHUIO CAlT HE BBIEPIKAT
CTOJIKHOBEHUS C PeaJbHBIM MUPOM. [Ip1 TecTHpOBaHNY MBI YITYCTHIIN JIBE BEIIH.

Bo-11epBbIX, IPUIOKEHNE TECTUPOBAIOCH TEM CIIOCOOOM, KOTOPBIM 0HO QONHCHO GbLIO
ucnoavsosamocs. Clienapuu sanpamusain ogua URL-aapec, jiaim oTBeTa, a 3aTeM
sanpamusaau caeayomuii URL-aapec, IpucyTcTBOBABIIMI Ha TIPUCIAHHON B OTBET
crpanuiie. Hu oMt U3 clieHapueB Harpy304HOIro TECTUPOBAHUS He TPeGOBAJ OIUH U TOT
ske URL-azpec 6e3 daiinos cookie 100 pas B cexynmy. Eciu 6b1 10106H0€ IPOU3OIILIO,
MbI, CKOP€€e BCEro, Ha3BaJiu Obl TECT «HEPEATMCTUYHBIM> 1 TIPOUTHOPUPOBAJIN Obl (haKT
najieHust cepBepoB. Tak Kak /st CIesKEHUs 3a CeaHCaMMU CAiiT MCTIOJIb30BaJ TOJIBKO (aii-
Jibt cookie, He puberast k nepesanucu URL-aapeca, Bee HAllKM ClieHAPUU HATPY304HOTO
TECTUPOBAHMUS T10JIb30BANUCH HTUME (hailiaMu.

Kopoue roBops1, Bce Halli TECTOBLIE CIIEHAPHH TIOJUNHAIICH TpaBuitaM. OHI HaIIOMIHA-
JIY TeCTepa, KOTOPBIN HaKMMaeT KHOIIKH TOJIBKO B IIPABIILHOM HOPSAKE. BOTBIIMHCTBO
MOMX 3HAKOMBIX TECTEPOB CTOJIb JOOPOCOBECTHBI, YTO ECITU MM MOICKA3aTh «KOPPEKTHBII
MapﬂlpyT» gepes MpuiaoKeHne, OHM HUKOTla UM He BOCHOJIbSyIOTCH. AHaJIOI‘I/I‘{HbH;,I
II0/IX0/] C]Ie[[yeT TPpUMEHATD ITPU Harpy30qHOM TECTUPOBAHNMN. «HOMGXI/D} MOFyT J10 He-
KOTOpOI;,I CTCIICHN yMeHbH_H/ITb MOIITHOCTDH CHUCTEMDbI, 1 HOpOfI I9TOTO BIIOJIHE JOCTATOYHO
UL IpeKpaiieHns paboTbl cailTa.

! I[a Ha CaMOM /ieJie BMECTO CJIOBA «IITYKW» Mbl UCITOJIb30BaJIN GoJiee pr6bII>’I aHaJIor.
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He orpaHvumBaiTech NporynkamMm no «KOPPeKTHbIM MapLupyTam».

BO-BTOprX, paSpa6OT‘{I/IKI/I IIPUJIOKEHU HE 1103200 TUIIHACH O CIIOCO0AX 3alllUThI, KOTOPbIE
MOTJIH GBI IIPOTUBOCTOSATD IJIOXHUM BEIIlaM. KOFI[B. YTO-TO IIJIO HE TaK, IPUJIOJKEHUE TIPO-
A0JIZKaJIO TOCBLJIATDh ITOTOKHW B OITACHYTO 30HY. M kak B CJIyda€ aBaprun Ha aBTOMAarucTpajamn
BO BpEMs TyMaHa, HOBbI€ ITIOTOKH, O6pa6aTbIBaIOIlII/Ie 3allPpOChl, HaCJlanBaJINChb Ha YiKe
33.6]IOKI/IpOBaHHI)Ie nJn IMOBHCIINE.

7.6. lMocneacreus

Pemurenphble felicTBYSA B IHU U HEJEJH, TTOCJE/IOBABIINE 32 3a11yCKOM, /IaJI1 BIIeYaT-
Jgionue peayJbratsl. nxkenepsl, orBevyasiive 3a CDN, uCKynum cBoIo BUHY 3a «He-
GOJIBIIIKE HEAOUETHI» TIEPEJl 3aITYCKOM. 3 O/IUH JIeHb OHU HAUCAJIH JIJIsi TOTPAHMYHbBIX
CEPBEPOB CIIEHAPUH, 3ALTUIIAIONINE OT CAMBIX 3JI00HbBIX aTak. OHM 106aBUIIH HLTIO30BYIO
CTpaHHUILY, 00CTYKUBABIIYIO TP OCHOBHBIE Bellln. BO-TI€PBbIX, €CJIM MCTOYHUK 3apoca
HEKOPpeKTHO paboTai ¢ daiisamu cookie, ero 6paysep HapaBJIsAId Ha CHEIUATBHYIO
CTpaHuily, rae 00bACHSIOCh, KaK BKIIOUUTD pekuM nepegadn daitaos cookie. Bo-
BTOPBIX, MBI HACTPOUJIN PETYJISATOP KOJUYECTBA JOCTYIIHBIX HOBBIX ceancoB. Ecau
eMy [IPUCBANBAIOCH 3HAYEeHEe 25 %, TO TOJBKO 25 % 3aIIPOCOB K IILJII030BOI CTPAHMIIE
HAIIPAaBJIAJINCH HA TJIABHYIO CTpaHuIily caiita. OcrajsbHble IOJy4aind COCTAaBJIEHHOE B
KpaiiHe BEKJIMBBIX BbIpaKEHUIX cOOOIIeHre ¢ IPoCchOoi 3aiiTu mo3aHee. B reyenue
CJIeIYIONUX TPEX HeJEeb 32 CUETIMKOM CEaHCOB MOCTOSTHHO HAOIIOa] HHKEHED,
TOTOBBI TIEPEHACTPOUTH PETYJISATOP, KAK TOJBKO CO3[ACTCS BIIEYATJIEHIE, YTO 00bEM
3aIPOCOB CTAJ CIAUIKOM GOJIBIITM. B cirydae mosHoii neperpysku cepBepoB BoccTa-
HOBJIEHWE 00CIYKUBAHKS CTPAHWIL 3aHUMAET 110 MEHbIIel Mepe 4ac, O9TOMY pery-
JIATOP, TPEAOTBPALIAIONHIA TOA0OHYIO0 CUTYAIUIO, OBLT /IS HAC KU3HEHHO BasKHBIM.
K tpeTneii Heziesie MbI CMOTJIM OCTABJISITH PEryJsITOp co 3HadenueM 100 % B TeyeHue
[eJIOTO JIHS. B-TPeThiX, MbI MOJYYHIN BO3MOKHOCTH OJIOKUPOBATH JIOCTYII HA CAT ¢
onpesenernbix [P-agpecos. Kak TogbK0 Mbl 0GHAPYKUBAIKM OJHOTO 13 GOTOB, 3aHU-
MAIOIUXCsI CPABHEHKMEM TI€H, UJTK OTPOMHBII IIOTOK 3a1IPOCOB, MbI TIPOCTO 0OABJISAIH
UX B CIIMCOK OJIOKUPOBKH.

Bce a1 Beuu MOKHO ObLIO Peain30BaTh CPEACTBAME IPUIOKEHUs, HO B CyMacIIel-
el cremke, mocjae0BaBIlell 3a 3aIrycKoM, ObLIO TIpolie 1 ObICTPee UCIIOIb30BAThH
mist aroro CDN. K oMy jke HaM ¢JIe[oBajio BHECTH €lile Psijl I100aNbHbIX M3MEHEHHil.,

[maBHas crpanuiia reHepUpPOBAJIACH TOJTHOCTHIO IMHAMWYECKH, HaUnHasi OT JavaScript-
KOJIa /IS BBITIAIAIONINX MEHIO M 3aKaHYMBas CChIIKAMU Ha WH(OPMAITUIO O TMPOYKTaX
U Jlake Ha PACIOJIOKEHHDbIE B HUKHEN YaCTH CTPAHUIIBI <YCJIOBUS UCIOIb30BAHUS>.
OHIM 13 KJII0YE€BBIX KOMMEPUECKUX IOBOIOB MMEHHO TaKOM M1aT(OPMBI TPUIOKEHUS
6bura nepconasuaanust. OTies MapKeTHHTA UCIBITBIBAJ 110 TIOBOJLY 3TOTO TPOTPAMMHOTO
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KOMIIOHEHTa 0COOBIN BOCTOPT, HO TOJIKOM HE PEHINJI, KAK €ro CJEAYET UCIOIb30BATh.
[ToaTomy 1IITH MUJIIIMOHOB pa3 B /IeHb TeHEPUPOBATIACH O/THA U Ta JKe TJIaBHAS CTPAHUIIA.
XoTst U151 Kaskioro ee mocTpoenust Tpebosasiock 6osiee 1000 TpaHsakimii Gasbl JaHHBIX.
(Jlaske ecoivt aHHbIe yoKe OBLIN KAUIMPOBAHbI, TPAH3AKITUS BCE PABHO TTPOUCXO/IUIIA, TI0-
TOMY UTO IMEHHO TaKUM criocoboM paborasa farHas miatrdopma.) Hamnncanubie Ha s3bIke
JavaScript Boimagarone MeH10, MEHSIONINECS TPU HABEJCHUN HA HUX YKA3aTeJsl MBIIITH,
TpeboBau nepebopa GoJee BOCbMUIECSTH KaTeropuii. A ananus Tpaduka moxasai, uto
3HAYNTETHHBIN POIEHT eKEeHEBHBIX TTOCETUTEICH He YXOIUJI AJbIle TJIaBHON CTpa-
HUIBI. BOJBIIMHCTBO 13 HUX He MPEI0CTaBIISIO0 WACHTU(DUKAITMOHHBIX (haiiios cookie,
TO €CTh TIEPCOHATM3AIMS GbLTa MOMPOCTY HEBO3MOXKHOI. Ho aske oTripaska cepBepom
MPUJIOKEHWIT TJIABHOHM CTPaHUIIbI TPeOyeT BPEMEHU U TIPUBOJUT K OTKPBITHIO CeaHca,
KOTOPBII 3aHUMAET TTaMsITh Ha CJEAYIONIIe TPU/IATh MUHYT. [l09TOMY MbI GBICTPO Ha-
MUCATA CIICHAPUH, CO3/IAI0NIIE CTATUYECKYIO CTPAHUILY, KOTOPad U MPeloCTaBIaIach
BCEM HEYCTAHOBJIEHHBIM MOJIb30BATEISIM.

Bol korma-m60 obpariiaii BHUMaHIE Ha I0PUANYECKHE YCI0BUsI, OMyOJINKOBaHHBIE HA
GOJIBIIMHCTBE KOMMEPUECKUX caliToB? TaM muImyTcs, HanpuMep, Takue senu: «IIpo-
CMaTpHUBas 9Ty CTPAHUILY, BBl COTJIAIIaeTech Ha CJeIYIOlne ycaoBus...» OKa3piBaeTcs,
OHU CYIIECTBYIOT MO €ANHCTBEHHOI npuurHe. OGHAPY/KUB IPOrPaMMYy-aHaIU3aTOP
u 60Ta, 3aHUMAIOIIEroCcs CPaBHEHUEM II€H, BJajiesiell caiiTa MOKeT HaTPaBUTh Ha
BUHOBHYIO CTOPOHY ajiBokaTa. [lepBbie HeckobKO HEN HAIl IOPUANIECKUH 0T/
paboray He nmokagas pyk. OOHapysKUB Ha caiiTe oyepepHyO MalKy 3ampenieHHbIX
6OTOB, 3aHUMAIOIIIXCS aHATM30M KOHTEHTa WM cOOPOM II€H, a[[BOKATHI OTIIPABJISIIH
TpeboBaHe MPEKPATUTD JaHHYIO JAeSTEJbHOCTD; B OOJBIINHCTBE CIyYyaeB aKTHBHOCTh
6otoB npekpamiasack. (Ho kak 1 B c/iydae, KOrjia FOHUIIb cOOaKy 0T 06eIEHHOTO CTOJIa,
GOTBI BCET/Ia BO3BPAIIAIOTCS — MHOT/IA 3aMACKUPOBABIIIKCE. )

OJ1HO 13 CAMBIX T€PONYECKUX YCHUJIHIA B 9TOT TIEPUOJ] Xa0ca OBLIO MPEIIPUHSTO B HEJIEITIO
sanycka. Pykosoaurens MT-oTaena oOHapYsKUJI IECTh JOIOJHUTENbHBIX CEPBEPOB,
KOH(UTYpAIHs KOTOPHIX coBHagaia ¢ Hameid. OHu ObLIN 3ape3epBUPOBAHbI JIPYTUM
OT/IEJTIOM, HO TIOKA HE UCIIOJIb30BAINCH. PYKOBOAUTEND 3a0pasl UX JIJIST KOMMEPYECKOTO
calita (M IPEATIONOKUTENbHO /I TIJIAHOBBIX 3aMEH) B KaueCTBE JOMOJTHUTEIbHBIX
cepBepoB puIoskeHnit. OIMH U3 HANIMX CUCTEMHBIX 3/ [MUHUCTPATOPOB ITpoBen 36-ua-
coBOI MapadoH JIJis UX MOATOTOBKHU: YCTAHABJIUBAJ OTIEPAITMOHHYIO CUCTEMY, 3a/1aBajl
KoHMUTrypanuio cetu u hailJioBoil cucteMbl, obecriednBa 10cTy K SAN 1 MOHUTOPHHT.
ITocsie 3aBepiiieHst 3TOM PAOOTHI KTO-TO OTBE3 €T0 B TOCTHHUILY, T7I€ OH YIIaJ Ha KPOBAThH
U cpa3y YCHYJI. A g CMOT ITOJIyYUTD CEPBEPBI MPUIOKEHIH 1 TPUIIOKEHNS, YCTAHOBJIEH-
HbIE 1 HACTPOCHHDIE B OJIVH JICHb. 34 /[BA JIHSA Mbl YIBOUJIA BBIYUCJINTEIBHYIO MOIITHOCTD
CJIOSI CEPBEPOB TIPUJIOKEHU.

Mexanusm TIEPEKJTI0YECHNMA CEaHCOB 9TOI0 KOHKPETHOT'O CEPBEPa HpPIJIO)KeHI/IfI OCHOBaH Ha
cepuajm3aliun. CeaHc 110Ib30BaTEISI OCTAETCS MPUBA3aHHBIM K 9K3EMILISAAPY NCXO/HOT'O
CepBeEpa, IMOITOMY BCE HOBbBIE 3alIPOCHI BO3BPAIIAIOTCA IK3EMILJIAPY, YK€ UMECIONIEMY B
namsTi aToT ceanc. [Toce KaX/Z10T0 3allpocCa CTpaHUIIbl CEaHC CEPUAIN3YETCS U OTIIPaB-
JIZIETCA Ha «CEPBEP PE3EPBUPOBAHNA CEaAHCOB». Nmenno HOC]IelIHI/IfI XPpaHUT B TaMsATU BCE
ceaHchwl. Ecin IK3EMILJIAP CEPBEPA, C KOTOPHIM O6I.[I.':UIC§I ITOJIb30BaTEJIb, IPEKPATUT CBOIO
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paboTy — HAMEPEHHO WJIV MO JAPYTOd TIpUYKHe, — CJACAYIONIUii 3arpoc Gy/eT nepenan
JPYTOMY K3EMILISIPY, BLIOPAHHOMY PACTIPE/IeIUTe/IeM HArPY3KU. TOT HOBBII OK3EMILIISP
TIOIBITAETCS 3aTPY3UTh CEAHC MOJIb30BATEJIS C CEPBEPA PE3EPBUPOBAHUS CEAHCOB. ITOT
MeXaHU3M X0poIno paboTtaer (M Ha yAUBJIECHUE XOPOIIO MACIITAOUPYETCsT), YUUTBIBA,
4TO BCE CEAHCHI XPAHATCS B TAMATH, a He B 6a3e JJAHHBIX U He Ha JIUCKE; COOTBETCTBEH-
HO, OH XOPOIIIO MacIITabUpPyeTcs, TIOKa JaHHbIe ceaHca UMEIoT HebobInoi o6bem. Kak
MIPABUJIO, K 3TUM JIAHHBIM OTHOCSITCST: UAEHTU(MUKATOP TTOTb30BATE NS, UAeHTH(HUKATOD
€ro KOP3WHBI U, BO3MOKHO, TOUCKOBasi MHGMOPMAIIUsI, HATIPUMeD KJIOUeBble CJI0BA
U MHJIEKC CTPaHUTIBI Pe3yabTaToB. OOBIUHO HUKTO HE 0OABJSAET B CEAHC BCIO KOP3UHY
B CEpUAIM30BaHHOM BHJIE WJIK BCe pe3yJ ibraThl morcka (kosmdectsoM 60siee 2000). Ho,
KaK HU TPYCTHO, UMEHHO 3TO MbI OOHAPY KUK B ceancax. Ham MpuIioch OTKIIOYNT
MEXaHU3M TIePEKTIOUeHUSI.

Bce ai eiicTBYS 10 06ecTieueH 1o OICTPOI OTBETHOM peakIlny HMEIOT OOIIHe YePTHI.
Bo-1mtepBBIX, HUUTO He ABJSETCS CTOJIb MOCTOSTHHBIM, KaK BpeMEHHOE HCIIPaBJIeHHeE.
BoapmmHcTBO 13 HUX HUKY/A HE ZIeT0Ch JIake 3a 1mapy JieT. Bo-BTOPBIX, Bce 3TO CTOUT
GOJIBIINX JICHET, B OCHOBHOM B IIJIAHE HEMOJyYeHHOT0 oxX01a. OUeBU/IHO, YTO TTOJIb30-
BaTeJM, KOTOPbIE W3-3a OTPAHWMYEHWH He CMOTJIN TOMAacTh Ha CAlT, BPS JIN C/IeJaloT
tam 3aka3. (Ilo kpaiineil Mepe, cHUIKAeTCS BEPOSITHOCTh NX TTOKYTTOK UMEHHO HA 9MOM
catite.) be3 mepekroueHmsT ceaHCOB MTOB30BATEb HE CMOKET 3aKOHUYUTH OhopmIie-
HUE 3aKa3a, eCJIM YTO-TO MTPOM3OUIET ¢ HK3EMILIAPOM cepBepa, 00CAYKIBAIOIIUM €ro
sarpoc. Hanpumep, BMECTO CTPaHUIIbI OATBEPIKACHNS 3aKasa OH OyeT OTIIPaBJICH B
COOCTBEHHYIO KOP3MHY. BOIBIIMHCTBO MOJIb30BaTe/ e, CHOBA YBUJIEBIIINE [T€PEYEHb
3aKa3aHHBIX TOBAPOB TIOCJE TOTO, KaK OHU MPAKTUYECKU 3aKOHUYMIN 0OpPMIEHNE,
mpocto yxozsaT. CtaTndeckas TyiaBHas CTPAHUIA 3aTPY/HIET MEPCOHATNIANIIO, XOTSI
UMEHHO 9Ta (PyHKIIHsI OBbIJIa OCHOBHOU IPUYMHON U3MEHEHUS apXUTEKTYPhI TPOEKTA.
To, 4T0 HaM MPHUIILJIOCH 3AMJIATUTH 3a JAOTIOJTHUTEIBHOE allllapaTHoe obeceueHne It
cepBepa MPUIOKEHNH, 9TO OYEBU/IHO, HO 320/THO TOSIBUJINCH W IOTIOJTHUTEIbHbBIE 3a-
TpaThl Ha o6cay KuBaHue. HakoHelr, Hesib3st 3a0bIBaTh IIPO aJIbTEPHATUBHBIE U3AEPKKU
13-3a TOTO, UTO CJAEAYIONIHI TO/ HaM MIPEACTOSIO MOTPATUTh Ha NCIIPaBIeHUE OITHGOK
B JIAaHHOM TIPOEKTE BMECTO PAGOThI HaJl HOBBIMU KOMMEPYECKH BBITOAHBIMU IIPOIPAMM-
HBIMU KOMITOHEHTAMM.

A Xy’Ke BCEro To, 4TO 3TH MOTEPU OKA3aJIUCh COBEPIIEHHO HAPACHBIMU., Ha MOMEHT
HAMUCAHUS ITUX CTPOK MPOIILIO IBA TOJIA CO JIHS 3armycKa caiira. Ceiiuac cailt gaxe 6e3
OOHOBJICHUSI ATIMAPATHOTO 00ECTIEYEHUST CIIPABJISIETCS ¢ HATPY3KOIL, CTaBIIElN B 4eThIPE
pasa Goubiie. HacToMbKO yaydmuaocs mporpaMmMuoe obecredervie. Ecau 61 caiiT
M3HAYAIBHO OBLI TIOCTPOEH TAKUM 00PA30M, HHIKEHEPHI MOTJIU OBl IPUCOEMHUTHCS K
TOPIKECTBY OT/I€JIa MAPKETUHTA U BBIIUTD MIAMIIAHCKOTO, & HE TIBITATHCSI BCEMU CUJIAMU
CTIACTH CUTYAITHIO.



[ToHATHE
BblYNCNTENTbHOU
MOLLIHOCTU

E1me 10 TOTO, KaK JIOMHYJ My3bIPb IOTKOMOB, O/iHa 13 pekyiaM [BM Touno moameTruna
[apajioKC PasBePThIBAHMUS crcTeM. [pyIimna 03ab0ueHHBIX IPeAIPUHUMaTE e codpasach
BOKPYT KOMITbIOTEPA, YUTOOBI HAOIOAATH 3a 3aITyCKOM HOBOTO caiiTa. CUETUHK «IT0JTyYeH-
HBIE 3aKa3bl» HauaJl BEPTETHCS, U TPYIINA 32aTIOANPOBaa. ATIJIOUCMEHTBI CMEHUJINCH
HEJIOBKUM MOJTYaHUEM, KOT/Ia CYETYMK YCTPEMUJICST B cTpaTochepy.

MHe 3HAKOMO 3TO 4yBCTBO. VIMEHHO 3TO UyBCTBO OECIMIOMOIHOCTH MCIBITAMA HAIIA
rpynna mpu 3amycke KOMMEPYECKOTO caiiTa, 0 KOTOPOM S paccKas3as B MPeAbIayeit
riase. B TO jke BpeMst st BUJIEJI, KaK 32 BOCEMHA/IIATh MeCSIEB cucTeMa Obliia yCoBep-
MIEHCTBOBaHA HACTOJBKO, YTO CMOTJIA CIIPABUTLCS C YETBIPEXKPATHOW HATPY3KOH, Taske
KOT/[a OT UCXO/IHOTO ATMapaTHOTO 0OECTIEYEH IS OCTATUCH TOJIBKO JiBe TPeTH. [[pUInHOil
BO3POCIIEH BBIUUCIUTETHHON MOTITHOCTH OBLIN H3MEHEHVIsI, BHECEHHBIE B TIPOTPAMMHBIIT
MIPOEKT.

B 51011 r;aBe BbI MO3HAKOMUTECH C TAKUM ITOHATMEM, KaK BbIYMCJIINTE/IbHasA MOIITHOCTD,
a TaKJKe C OIpeICJICHHBIMU TTATTEPHAMU N aHTUITATTEPpHaMU, BJIWUAIONIMMU Ha 9Ty XapaK-
TEPUCTUKY. C]IGZIYIOIHaH rJiaBa 6yl[€T ITOCBAIIEHa (1)I/IH3.HCOBI)IM ACITEKTaM IJIaHNPOBaHU S
MOIITHOCTH.

8.1. OnpenenexHne BbIYNCINTENBHON MOLLHOCTM

MapKeTosoTH 1 MeHEPKEPHI CAUTAIOT TIOHSTHST 1POU3B00UMENBHOCTID T GoIUUCIUMETbHAS
Mougrocmy B3anMo3amerseMbiMi. OTHAKO B 06J1aCTH APXUTEKTYPBI U TPOEKTHPOBAHIS
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HYXHa 60J1bIIast TOUHOCTD. PI/ICKyH ITOKa3aTbCA Ype3MEPHO MEJaHTUYHBIM, S XOTEJT OBl
aaThb 39TUM TEPMUHaAM OIIpeaeIeHrE.

IIpouseodumenviocms (performance) MoKa3bIBaeT, HACKOJIBKO OBICTPO CHCTEMA
06pabarbiBaeT O[HY TPAH3AKI[UIO. ITOT ITAPAMETP MOKET U3MEPSITHCS KaK B M30JISAIHIH,
Tak 1 1107 Harpy3koil. IIpousBoAUTENIbHOCTD CUCTEMBI BeCbMa BasKHa JIJIs1 OLIEHKU ee
PONYCKHO# criocobHocTr. OHAKO KJIWEHTA, UCTIONb3YIONIEr0 JaHHbIH TEPMUH, Ha
CaMOM JleJTe HHTEPECYET COBCEM He TIPOU3BOIUTENLHOCTD. ETO mHTEpecyeT Jubo mpo-
IYCKHAST CIIOCOOHOCTb, JINOO BHIYUCIUTENbHAS MOTIHOCTD. B TO JKe BpeMsi KOHEUHbIM
MOJIb30BATEIISAM BBIYUCIUTEIbHAS MOIIHOCTD HEMHTEPECHA; UX BOJHYET TOJBKO TIPO-
U3BOANTENBHOCTD BBITOJHEHUS X COOCTBEHHBIX TpaHzaki[uil. OHM He MOTYT 3aperu-
CTPUPOBATHCS HaA CEPBEPaX U MOCMOTPETh, paboTaioT Jin npuaoxkeHus. U eciu Bpemst
O’KUJIAaHWS OTBETA MPEBBINIAeT HEeKUH Tpesiesl, OH CUUTAIOT, YTO CHCTEMa BBITILIA U3
CTPO4.

IIponycknas cnocobrnocms (throughput) onuceiBaeT KOJINYECTBO TPaH3aKIIMIL, KOTOPbIE
cUCcTeMa MOSKET ITPOBECTH 32 OTIPEIETIEHHBIN TPOMEKYTOK BpeMeHu. [ IponsBoiuTe IbHOCTD
CHCTEMBI OJHO3HAYHO BJIMIET Ha €€ IPOIYCKHYIO CIIOCOOHOCTD, HO He BCerja JIMHEHHo.
ITporrycKHast ClIOCOGHOCTD BCET/la OTPaHIYeHa XapaKTEPUCTUKAMU CHCTEMbBI — HEXBATKOU
pecypcoB. OnTUMU3aIus MTPOU3BOJUTENbHOCTH (hPATMEHTOB CUCTEMBI, HE SIBJISTIOTIIUXCS
c1abbIM MECTOM, HE YBEJIUIUT MOJIOCY MTPOITYCKAHSL.

Tepmun macumabdupyemocmw (scalability) ucnosnbsyercst B AByX curyanusx. Bo-1epBbix,
OH OTIMCHIBAET U3MEHEHNE MPOIYCKHON CIOCOOHOCTH MIPU BAPbUPOBAHMM HATPY3KH.
Mepoii MacITabipyeMOCT! B 9TOM CJIy4Yae sIBJSIETCS] KOJMYECTBO 3alIPOCOB B CEKYH/LY
Kak (QYHKIMSA OT BpeMEHU OTKJINKA. BO-BTOPBIX, 3TOT TEPMUH OTHOCUTCSI K MO/IEPKUBA-
eMBIM CUCTEMOH pPesKUMaM MaciiTabupoBanust. Mbl 6y/ieM €ro NCroab30BaTh B CMBICJIE
1106ABJIEHYSI B CUCTEMY BBIYMCINTEIbHON MOIIHOCTH.

Hy u HakoHell, MAKCUMAaJbHAsT TIPOITYCKHAST CIIOCOOHOCTH, KOTOPYIO TIPH JAaHHON
Harpy3Ke MOXeT MOJ/IePKIUBATh CHCTEMA, COXPAHSIS /IS KaK/I0H OT/ebHON TpaH3aK-
UM IIpUeMJIeMOe BpeMs OTKJIMKA, HA3bIBAETCA €€ GblUUCIUMENbHOU MOUHOCTBIO

(capacity).

O6paTuTe BHIMAHE, YTO ITO OTIPEIESIEHNE BKIOYAET B ceOsT HECKOTBKO BAXKHBIX TIEPE-
MmenHbIxX. He cymiectByeT 071HOro GUKCMPOBAHHOTO YKCJIA, KOTOPOE MOXKHO PACCMATPUBATD
KaK BBIYMCIUTENIBHYIO MOIIHOCTD. EC/in Harpy3Kka usMeHUTCST — HallpuMep, TOTOMY, YTO
BO BpeM# IIPa3/IHUKOB 10J1b30BaTes el HAYMHAIOT HHTEPECOBATD JAPYTUE CEPBUCHI, — MO-
JKeT Pe3KO U3MEHUTHCSI M MOITHOCTD CUCTEMBbI.

Kpowme Toro, ato omnpezeserue TpebyeT orieHK. UTo UMEHHO CUMTATh «ITPHEMIIEMBIM
BpeMeHeM peakinus»? B ciydae nHTEpHET-Marasuna Jiodoe BpeMst peakIiu, IPEBbIIa-
IOIIlee /IBE CEKYH/IBI, IPUBOUT K TIOTEPE KINEHTOB, 151 hrHAHCOBON GUPIKI OHO MOKET
OBITH ellle KOpoue — MOPsIAKa MUJUINCEKYH. B To 5Ke BpeMs B cucTeMe GPOHMPOBAHMSI
Iy TEIIeCTBUI BIIOJIHE JIOMYCTUMBI II5ITh COTEH MUJIJIMCEKYH/I HA TIOUCK JIOCTYITHBIX Ba-
PHUAHTOB U TPUALIATH CEKYHJI Ha MTOATBEPsKACHIE OPOHIUPOBAHMSL.
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8.2. OrpaHuuuTenu

VMest 1e710 ¢ BBIYMCIUTENHHON MOIIIHOCTBIO, CJIOKHEE BCero paboTarh ¢ HeJIMHEHHbIMU
addexramu. Korga tpebyercst BecTr MaIliiHy WK HOMMaTh 6eiicO0IbHbIN MsIU, HAIIl MO3T
C110cOOEH JOCTAaTOYHO OBICTPO UHTErPUPOBaTh AuddepeHInaIbHble ypapHenus. Ho kak
TOJIBKO PeYb 3aXO/IUT O BEIYUCIUTEIBLHOM MOTITHOCTH, BCE TIOYEMY-TO XOTST BEPHYTHCS
K JIMHeliHOM 3aBrcuMocTi. BaM korma-uuOyab sagasaau Bornpoc: «Eciu Ha 06paboTky
10 000 mosp3oBareseit yxoaut 50 % pecypcoB Mpoieccopa, 3HAUUT JIK 9TO, YTO BCETO
MBI MOskeM o6cmysuTh 20 000 mop3oBaTeneii?»

Borunc/irenbHast MOIHOCTD KasK [0 CUCTEMBI OIIPEE/ISeT POBHO OJMH OrPAHITYITEb!
D10 haKTOP, KOTOPII IEPBBIM JIOCTUTHET IPejiesibHOro 3Havenust. [locie qoctuxenns
3TOTO 3HAUYEHNS BCE OCTATTbHBIE YACTH CHCTEMbI HAUHYT CTABUTH CBOU 33/IaHUS B OU€pe/lb
WJIA TIPOITycKaTh uX. IIpenosoKuM, 4To B POJIM OrPaHUYNTEJISI BBICTYIIAET Balll cepBep
6asnr marubix. CepBep Oracle ¢ BRioYeHHBIM pesknMoM MHOTOTOTOUHOCTH (MTS) MO-
sKeT 00pabaThIBATh CTOIBKO IAPAJLIEIbHO IOCTYIAIOIINX 3aIIPOCOB, CKOJIBKO AOIYCKAeT
KOH(UTYpalus mpoiiecca-aeMona. Ilyctb y Hac OyzeT HeOoJIbII0i cepBep Gasbl TaHHBIX
CO BCETO MIATHIOAECATHIO 00pabaThIBAIOIIMMU BCE BXOISAIIME 3aIIPOCHI IIporieccaMit. I1aThb-
JIeCAT TIEPBOMY 3aIIPOCY yiKe PHUAETCS JKAaTh cBoelt ouepean. [IpucaaBimmii aTOT 3amrpoc
cepBep MPUIIOKEHUIT MOT ObI 00C/TYKUTh JAOMOJHUTEbHBIE CTPAHUIIBL, €CIIN ObI OJTY YKL
Hazaj cBou jlanubie. COOTBETCTBEHHO, B 0KUIAHUHT OTBETA CepBepa MPUJIOKEHUI 6y,zLeT
HaXOJUTHCS U UCTIOJNHIEMBIN MOJYJIb BeO-cepBepa.

Tenepb MpenoNoKUM, 4TO OTPAHUYUTETIEM SIBJISIETCSI ONIEPATHBHAS TIAMSITh CEPBEPOB
npuroskennii. Kaxapiil oab30BaTeIbCKuil ceance noTpebiseT opeeeHHoe KON -
yectBo RAM. Kak TosbKkO ¢BOOOZHON aMATH He OCTAHEeTCs, HOBBIE CEaHChl 3aCTaBAT
cepBep IIPUIOKEHUI HaYaTh IOAKAYKY CTPAHULL. B 9TOM ciyuae BeO-cepBep, BEPOSTHO,
OyJeT MPOCTO KAATh OTBETA OT CepBepa MPUJIOKEeHNH. B MOMEHT, Koria cepBep Tpu-
JIOKeHMIT HauHeT IPOOYKCOBKY, cepBepy 6asbl JAaHHBIX II0BE3eT OOJIbIIe — OH MOJYYUT
OTKa3 U paccaabuTCs.

JIioOble He CBSI3aHHbBIE ¢ OIPAHUYNUTENIEM MMOKA3aTeIu IPU TPOEKTUPOBAHUN WJIH yBe-
JINYEHUH BBIYMCANTENIbHON MoLHOCTH Oecrosiestbl. Eciin Baria 6asa JaHHBIX Hayaja
JIBIMUTBCS, HE UMeeT CMBICJIA PacCMaTPUBaTh KOA(hMUITMEHT 3arpy3KH MpoIeccopa
Ballero BeG-cepBepa, YTOObI YUECTh B IPOEKTE KOJIUIECTBO CEAHCOB, C KOTOPBIM MOKET
cripaButThest cuctema. OIHOBPEMEHHO 3TO O3HAYAET, UTO, ECJIH BbI OOHAPYIKUTE OTPAHU-
Y1TE b, yBEJIUUEHHE MOIIHOCTU MOYKHO Oy/IeT HaJIe’KHO IPEICKA3aTh ¢ YIETOM BHOCHMBIX
B 9TOT OTPAHUYUTEJIb U3MeHeHn . Ecin orpannuutesieM siBJsieTCs aMsITh, yBeTUUYeHIe
ee oObeMa OyIeT YBETNINBATh MOIHOCTD, €CTECTBEHHO, MIOKA HE MOSBUTCS KAKOW-TO
JIPYTOI BUJI OTPAHUYUTEJIS.

JList MOHUMAHUS IPUPO/IBI MOIITHOCTH OO0 CHCTEMBI TPEOYETCS CUCMeMHOe MblULIeHUe,
onucannoe Iurepom Cenre B kuure Fifth Discipline, — criocoGHOCTD IyMaTh ¢ TOUKH

! Cwm. kuury The Goal dnusaxy ToaaparTa, B KOTOPOR PacCKa3blBaeTCsl O TEOPUU OIPAHIMYEHI.
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3peHus IMHAMUYECKUX ITePEeMEHHBIX, I3MEHEHWH BO BpeMEHH U B3AMMOCBSI3aHHBIX CO-
equnenuii. [IpocToii popMyJIbl, TO3BOJIAIONIEH PACCYUTATH BCEOOBEMITIONIEE «3HAUCHUE
BBIUHCIUTEIBHON MOIITHOCTH», HE CYIIECTBYET.

Haunwnre ¢ pacCMOTpPEHHA CUCTEMBI KaK II€JI0TO. HafIlII/ITe 3a/aioInme rMmepeMeHHbIC.
Kartnm TIEPEMEHHBIM OTHOCATCA TaKHE ITapaMeTPhI, KaK «KOJTMYIECTBO 3alIPOCOB CTpaHM-
bl B CEKYHIY». Ha <<06H.I6CI/ICT6MHOM YPOBHE» JIJIA TTONCKA TaAKUX MMEPEMEHHBIX HYKHO
o6pau1aTb BHUMAaHUE Ha MMapaMETPbI, HE MOJ/IAIOMINECS BallleMy KOHTPOJIIO, HAIIPUMED
TTOJTHh30BaTETbCKHT CIIPOC, BpeM:d, 1aTy U T. II.

3ajiaioniue rmepeMeHHble CBSI3aHbl TPUYNHHO-CJIE/[CTBEHHON CBI3bIO C 3aBUCUMbBIMU
repeMeHHbIMU. JHAUEHUE MTOCJIe[HUX MEHSIETCS B OTBET HA M3MEHEeHUe 3/IaI01X
nepeMeHHbIX. K 3aBUCUMbBIM 1lepeMEHHBIM OTHOCUTCS BCSI M3MepsieMast HalpsMYIo
CTATHCTHUKA IPOM3BOAUTENBHOCTH: 3arPy3Ka IIPOLECCOPa, CBOOOAHAS IIAMATH, CKOPOCTh
BBOJIa-BbIBO/IA, CKOPOCTD MOJKAYKK CTPAHUII, IPOITYCKHAsL CIIOCOOHOCTH CETH U T. II.
B noucke 3aBUCUMBIX TIepeMEeHHBIX [IJIs1 KOKIO0H 3a/aioliell mepeMeHHON ToMOoTaioT
HAarpy304HOe TeCTUPOBAHUE, TECTUPOBAHUE B IIPE/IEJNbHBIX PEXUMAX, MOHUTOPUHT
paboraloleil cucremMbl U aHaau3 gaHubix!. VIMeliTe B BUIY, 4TO KaK4asd 3aBUCHMA
HepeMeHHast MOKET MMETh 3HAYMTEIbHYIO KOPPEJIAIUIO ¢ O0JIee ueM OJHON 3amaionieit
nepeMeHHOM.

Ot cucreMbl B II€JIOM MOJKHO Hepef/’ITI/I K PaCCMOTPEHUHIO CJIOEB MJIN ITO/ICCTEM, IIPO-
JDOJIKaA TMIOMCK 3a/IaI0NNX 1 3aBUCHUMBIX ITIEPEMEHHDBIX. HpI/I 9TOM HUX IIPUPOJIA MOKET
MEHSTHCS OT CJIOS K cJoio. K IIpUMEDPY, BBOA-BbIBO/L 6aspl JAQHHBIX OIIpeZesIsAeT BpeMAa
peaKkmurm cepBepa, KOTopoe, B CBOIO O4Yepeab, OIIpeAeIAeT HOTp66JI6HI/Ie naMaTu Bed-
cepBepa. To ecTpb IepeMeHHas, KOTopada ABJIACTCA 3aBHCUMOM B OZTHOM CJIO€, B IPYIrOM
MOJKET ITPEBPATUTHCA B 3a/1AIOIITYIO. IJTa ceTh B3aMOCBSI3eit ITOKa3bIBACT, KaK U3MECHECHIMA
B I'VIaBHBIX 3a/[alONIUX ITIEPEMEHHDbIX PACXOAATCA 110 BCell cucTeMe.

OrpannunTesieM B cucteMe OyIeT peeJibHOe 3HAYEHIE OTHON 13 3aBUCHMBIX [TEPEMEH-
HbIX. [Tocsie IOCTUKEH S HTOTO JIMMHUTA OHA OOJIBIIE HE CMOJKET YIOBJIETBOPSITH CIIPOC
3a/1at011eil mepeMeHHoi. KoppesaimmoHHbIil aHATN3 ¢ OKHAMM TIePEMEHHBIX TTOKAXKET,
YTO MEK/Ly OTPAaHMYUBAIONIEH ITepeMeHHON M OCHOBHBIMHU 3a/IAI0NITUMU TIePEeMEHHBIMU /10
MOMEHTa JIOCTHKEHUS ITpejiesia CyIecTBYyeT cuiibHask koppessiust. Ho nocie goctrskennst
npe/iesia KOppessius ucue3aeT, Tak KakK YMCJI0 3alIPOCOB TPOJI0JIKAET PACTH, 2 BO3MOXK-
HOCTD UX y/IOBJIETBOPEHUS JIOJIKHA YMEHBIIUTHCSL. DTO AT XOPOIIIO U3BECTHBIN U3THO
Ha rpad)Kax HArPy30YHOTO TECTUPOBAHUSL. BBICTPBI CIIa/] B TOUKE U3THOA TOKA3bIBAET,
YTO OrpaHUYEHUE yKe JTOCTUTHYTO.

ITocre O6Hapy}K€HI/IH OTPAaHUYHUTEJIA OCTACTCA CaMO€ IIPOCTOE. ﬂﬂﬂ YBEJINYIECHNWS BbI-
YUCTUTENHHOM MONIHOCTU HYKHO YBEJUYUTH ITOPOTOBOE 3HAYCHUE, ZIO6aBI/IB pecypc,
B]II/IHIOH_[I/II?I Ha OrpaHUYMUBAIONIYIO ITIEPEMEHHYIO, NJIN YMEHBIINUB UCIIOJIb30BAHNE 3TOTO

pecypca.

! Hac untepecyet Boicoknii koaddumment koppensnmu, rae-to Mexay 0,8 (BbIcoKas Koppesims )
n 1,0 (abcomoTHasA KOPPeIAIus).
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8.3. B3auMHoe BninsHue

YacTo MOKHO BUN/I€E€Thb, KaK BQ)(I)GKTBI OJITHOT'O CJIOS B JIPYTOM CJIO€ IPpEBPAllaloTCA
B (I)aKTOpr, BJIVAIONINE Ha CUTYaIlUIO. K IIpUMEDPY, €CJIN CIIPOC B OJTHOM M3 CJIOEB IIpE-
BbIIIAECT €0 BbIYUCIUTEJIbHYIO MOITHOCTbD, ITPON3BOAUTEJIBbHOCTD CJIOS YMEHBIIACTCA.
CJ1o1i HAUMHAET MeJIJIEHHO pearnpoBaThb NJIN IIEPECTAECT pearnpoBaTb BOO6HI€‘. HpI/I 9TOM
MEVIEHHaA peaKus XysKe €€ OTCYTCTBUSI. Ee nmosiBiienne MoXKeT cTaTh TPpUITEPOM JIA
KaCKa/I[HbIX OTKa30B B /IPYI'OM CJIO€. H03TOMy Pa3gc/inTb HpO6]IeM]'::I C MOIITHOCTBIO U IIPO-
6J1eMBI CO CTaOMIIBHOCTBIO B HO,ZIO6HI>IX CUTyalusAax KpaﬁHe cJioxkHO. Bo BpeMm: 3allyCKa
WHTEPHET-MaradnmHa, OIIMCaHHOT'O B I'JlaB€ 7, pa6oqef1 rpyI1iie npuniocb UMEThb 1€J10 C
CEPbE3HbIMU HpO6JIeMaMI/I C MOIITHOCTBIO, KOTOPbIE€ HAIIPAMYIO IIPHUBEJIN K HpO6JIeMaM
€O CTaOMIBHOCTBIO.

8.4. MacwTtabnpyemMocTb

PaboTocriocoOHbIe CHCTEMBI CO BDEMEHEM HAUMHAIOT MOJIb30BATHCSI BCE GOJIBIIIM CIIPO-
coM. B Kakoii-To MOMEHT BO3HUKAaeT HeOOXOUMOCTD B JIOIOJHUTEIbHON MOIHOCTH,
YTO 3aYaCTYIO0 O3HAYAET JOTOJHUTENbHOE alapatHoe obecrieuerue. [0pu30HTAIHLHO
Macirrabupyemasi CucTeMa MOKET PACTH IyTeM J00aBIeHUsT cepBepoB. BepTuKaIbHO
Macirrabupyemasi cucreMa Tpedyer 0GHOBJIEHUS CYIIECTBYOMIUX CEPBEPOB.

JI1060il cepBep, KOTOPBIA MOKHO IOMECTHTh B OJHOPOJHBIN MyJ PECyPCOB 3a
pacmpeziesiuTesieM Harpy3KU WJM BUPTyaldbHbIM [P-aspecom, pomyckaer ropuson-
TaJIbHOE MacIITadMpoBaHue, Kak mokasaHo Ha puc. 20. VgeabHOil A/t TOPU3OHTAIIb-
HOI'O MacIITabOUPOBAHUS ABJSIETCS CUTYallNsI, KOT/Ia KasK bl cepBep MOKeT paboTaTh,
HUYEero He 3Has O CBOMX coce/saX. Takue «Hepas/essieMble» BADUAHTHI ADXUTEKTYPhI
obecreynBaroT IPAKTHIeCKN JTMHEHHBIH POCT MOIHOCTH. YIBOEHKE YHCIa CEPBEPOB
JOJIKHO (DaKTUUECKH YABAaMBATh MOIIHOCTD (eciiu JoOaBOUHas Harpy3Ka He IIOCTaBUT
KaKyI0-TO CJIyk0y B IOJUMHEHHOE MoJioskeHue ). KiacTepHast apxXxuTekTypa TakKe 10-
IIyCKaeT TOPU30HTAIbHOE MacIITadMPOBaHKe, XOTS B IAaHHOM CJIyd4ae COOTHOLIEHKE yiKe
He SBJISIETCST CTPOTO JJUHEWHBIM, TaK KaK MPUXO/IUTCS TPATUTh PECYPCHI HA yIIpaBJieHne
KJIACTEPOM.

Be6-cepsepbl neanbHO MacTabupyorest o ropusonrtai. Kak u cepsepsl Ruby on
Rails. TopusonTtanibaoe MacuiTabupoBatnue Takux cepsepoB J2EE-mpuiokennii, Kak
WebSphere, WebLogic u JBoss, mocruraercs 3a cueT KjaacTepusaium.

Oxnako wHOrAa 106aBIeHNE TTapaJJIeJbHbIX CEPBEPOB HENPAKTUYHO WUJIH HEBO3-
MO’KHO. B Takux ciydasix Kax/blii OTAeJIbHbINA cepBep A0JKeH UMEeTh MaKCUMaJb-
Hble BO3MOKHOCTH. Hanpumep, cepsepbl 6a3 JaHHBIX [IPU MONBITKE OOBEMHUTD B
KJIacTep TpU U OOJIbIlEe PE3EPBHBIX CePBEPa CTAHOBSATCS HEYIOOHBIMU B YIIPABJICHUN.
Tak 4TO Jiydlle B3sTh apy CUJIbHBIX CEPBEPOB € ABTOMATHYECKUM IEPEKTI0UeHnEM
B caydae cOosl.
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S

Pacnpepenutens

&

Pacnpepenutens

Harpysku /
[Nucnetyep knactepa

Harpysku /
[vcnetyep knactepa

A\
Cepgep 1 CepBep 2 Ceg;.s;p 1 Ceg::/ep 2 Cegg;p 3
50% 50% ° ° °
Oo Mocne

Puc. 20. [opu3oHTanbHoe MacwtabuposaHve

5 BupTyanbHbliii 5 BupTyanbHbliii

XP-a,qpec X’-anpee

CepBep 1 CepBep 2 CepBep 1 CepBep 2
4 CPUs 4 CPUs 16 CPUs 16 CPUs

8 GB RAM 8 GB RAM 32 GB RAM 32 GB RAM

Oo Mocne

Puc. 21. BepTukanbHoe MaclwTabupoBaHmne

MonHoe o6HoBneHne ob6opyaosaHus (forklift upgrade) — 3ameHa kopryca cepsepa €O BCeM
ero cozepxumbiM. Cepaepbl 60/1bWNX 633 AaHHLIX MOTYT BECUTb COTHM KMUIOrPaMMOB.

BeprukanbHoe MacitabupoBanue TpebyeT I0CTaTOUHOTO TIPOCTPAHCTBA B KOPITyCe
cepBepa, 4TOOBI Ty/la MOKHO OBLIIO BCTABJISATD JAOMOJHUTENbHbBIE TPOIECCOPHI U OTIe-
PaTMBHYIO MAMsATh, Kak MoKazaHo Ha puc. 21. Kak ToJbKO MeCTo KOHYaeTcst, T00aBUThH
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JIOTIOJTHUTEIbHDIC <JIOTIAUHDIC CUJIbl» OTIEIbHBIM MAIllMHAM MOKHO TOJIBKO ITyTeM
noanozo o6nosienus 060pydosanus. Tak Kak KOPIyca, B KOTOPbIe MOKHO 00aBJIATH
6ospiioe KosnuectBo CPU, Kak MPaBUJIO, SIBJSIOTCS CAMBIME JIOPOTOCTOSIIITUMU U3
BCEX: HauaJlbHast CTOMMOCTbD BEPTUKAIBHO MaCIITAOMPYEMON apXUTEKTYPbI OOJIBIIE, YeM
TOPU3OHTAIBHO MaciTabupyemoit. Ilocenusisa mo3Bossier 6oee THOKO TPATUTD CPE-
CTBA, BblJIeJIEHHbIe HA MH(MPACTPYKTYPY; BaM He IIPUJIETCS CBA3bIBATH KPYITHbIE CyMMBbI
€ HECKOJIbBKUMHU OTPOMHBIMM Kopitycamu. Hudto He MelnaetT Ha4aTh ¢ MUHIMAJIBHOTO
KOJIMYeCTBA HEOOXOUMBIX CEPBEPOB U MOCTENEHHO UX YBEJUYUBATH, ITO MO3BOJISIET
He W/ITU OJTHOMOMEHTHO Ha OOJIbIIINE PACXOJIbL.

8.5. Mudbl 0 BbIYMCIUTENBHOWN MOLLHOCTU

[Topoii moau BepsiT B cTpanmbie Bentu. Hampumep, B Cpeinve Beka BEPUIIH, YTO BEIbMbI
HE TOHYT, a cefiyac BEPSIT, YTO CTENEHb 3arPYy3KH MTPOIECCOPA TOMOTAET ONPENETUTH BbI-
YHCJIUTENbHYIO MOIIIHOCTD cricTeMbl. HekoTopble n3 aTux BepoBatuii 6e3spentbl. Ecin
PYKOBOAMTENH TIPOEKTA CUUTAET, UTO CHCTEMA PYTIUTCS KK/ pas, KOT/Ia OH HaJieBaeT
CBOIO raBaiiCKyto py0allky, BO3MOKHO, HE UMEET CMbICJIA €T0 pasybeskiaTh. B To ke Bpe-
MsT HEKOTOPbIE OITUOOYHBIE CYKICHUST MOTYT CTOUTH KOMIAHUN MUJIJIHOHBI J10JIJTAPOB.

[eweBn3Ha npoLeccopos

MHe BeTpeyasuch CTpalliHble HapyLleHKsl, COBEpPILEHHbIE HeKBaIu(pUIMPOBAHHbIMU Pas-
paboTYnKaMuU, KOTOPbIe (€3 TEH COMHEHUS OIPABABIBAIICE TEM, YTO IIPOLECCOPHI CTOST
JEIEBO. ITO BCE PABHO UTO 3aABUTH: « APaXUCOBOE MACJIO CTOUT JICIIEBO, TOITOMY ISt
GyTepOpoia s BO3bMY €ro B TpH pasa 0oJiblire, 4eM 06braH0». B 1960-X rogax cTouMocTh
KOMIIbIOTEpPA PaBHAJIACH 3apIlIaTe IPOTPAMMICTA 33 HECKOJIBKO JieT. VI TpaTuTh Yachl
WU laske THU pabodero BpeMeHH IIPOrPaMMKCTa Ha MONBITKH YMEHBIIUTD KOJMYECTBO
UCIIOJIb3YEMbIX LIUKJIOB IIPOLECCcopa ObLIO BIIOJIHE eCTeCTBEHHO. B gaHHOM cirydae nuc-
I0JIb30BAJICS JELIEBhII PECYPC, YTOOBI CHU3UTD IIOTpedIeHne 1opororo pecypea. Ho B
HAIIH JHU IIPOIIECCOP, KaK IIPABUJIO, CTOUT MEHDIIIE, Y€M IIOJIIH PaOOTHI IIPOrPaMMUCTA.
Tak 3aueM e TpaTuTh paboduee BpeMsl Ha ONTHMU3AIINIO 3arPy3KH ITPoLeccopa?

Camu 110 cebe KpeMHUEBbIE MUKPOCXEMbBI MOTYT OBITh JieliieBBIMU (0COGEHHO 10 CpaB-
HEHUIO C TIEHAMU B TIPOIIJIOM ), HO IIHKJIbI IPOIIECCOPA CTOST A0pOoro. Kaskabril ik
mporieccopa moTpebIIseT TAKTOBOE BpeMs. A TAKTOBOE BPEMST — 9TO TIEPUOT OKUTAHHSI.
HeskoHoMUYHbIE TPUIOKEHNS 3aCTABJSIIOT MOJH30BATEIEN KIATH [0JIbIIIE, YEM ITO
Tpebyercs, a MoJIb30BaTe M OOJIbIIe BCETO HEHABUIAT 5K/AaTh. B ciryuae Be6-cucreM 3a-
JIEPIKKa B IPUJIOKEHU T TIPOM3BOINT IBOUCTBEHHDIN a(hekT. JlomomHuTebHas 06paboTKa
YBEJMUYNBAET HATPY3KY HETIOCPEACTBEHHO Ha CePBEPHI MPUIOKeHit. [IpemomoKmm, 9To
MIPUITOKEHNTO Ha KAK/TYIO TPAH3AKITUIO TPEOYIOTCS OTOMHUTETbHbIE 250 MULTHCEKYHII.
Ecnu B ienn crctema 06pabaThiBacT MIJUTHOH TPAH3AKIIUH, STH CEKYHIBI IPEBPATIAIOTCST
B JlonoJiHATENbHBIE 69,4 Yaca KOMITBIOTEPHOTO BpeMeHu. VICXO/Is1 U3 TPE/IIION0KEHNST,
uTo KoadpuimenT 3arpysku cepsepa cocrasisier 80 %, Ha 06pabOTKY JOTIOJHUTETBHOI
HArpy3Ku HaM MOTPeOyeTCst YeThIPE AOTMOJHUTENBHBIX CEPBEPA.
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B peanbHOCTM 250 MUNIMCEKYHA HA TPAH3aKLMIO KaXabli AeHb 106aBNSOT K MPOLECCOPHOMY
BpeMeHu 69,4 vaca.

Tax Kak GOJBITMHCTBO CEPBEPOB MPUJIOKEHNI 06padaThIBaeT TPaH3aKI[MH TOTOKAMHY 13
IyJla, BO3HUKAET HeJIMHEeHOe BIUSHUE Ha ITPOITYCKHYIO CTOCOOHOCTD. YeM J0JIbIIe MOTOK,
o6GpabaThIBaIOIIMIA 3a1IPOC, BHITPYKAETCS U3 I1yJ1a, TEM BbIIE BEPOSTHOCTD, YTO CJIEAYIONIUIL
BXOZAIINIL 3a1ipoc He OyneT 06paboTad HeMEIJIEHHO, A OKAXKETCS IIOMEIIEHHBIM B OUePe/b.

3azepxkka B pabore BeG-TIPUIOKEHUI BpeIuT 1 BeG-cepBepaM. B mpolecce oxuganust
OTBETA OT CepBEpa IPUIOKEHNUIT BeO-CepBep yaepKUBaeT HEKOTOPbIE CBOOOLHbIE PECYPCHL
110 MeHblieil Mepe /iBa coketa (oaun a1 Bxoasiiero HTTP-3anpoca u ogun st cep-
Bepa MPUA0KEHUN ), TaMSTD /I XPAaHEHUS COCTOSTHUS 3aITPOCa W TaMSITh /IJIS JaCTUIHO
GydepuszoBanHoOro otBeta. Jlaske ecain BeO-cepBep HUUETO He JIeIaeT JJist 00CyKIBAHMSI
3TOTO MOJIKITIOUEHUS, yKa3aHHbIe pecypchl orpanndeHHbl. 3arpy3ka CPU cepsepa pu-
JIOKEHUIT TIPUBOAUT K MCIIOJIb30BAHMIO TAMITH BeO-cepBepa.

Haxomert, iporieccopbl mMeroT pazHyto ctouMocTb. U iesio ve Tonbko B ToM, uto PA-RISC
noposke, ueM Intel x86. B oHy MalluHy IOMEIIAETCST TOJIBKO OIPEAEIeHHOe KOJIye-
CTBO TIpoTieccopoB. U ecim B KOpIyce eCTh MECTO TOJIBKO MO/ YEThIPE TIPOIECCOPA,
Jo6aB/IeHKe [IITOro OYIeT CTOUTD HEIIPOIIOPIUOHAIBHO A0POr0, IIOTOMY YTO IIPUIETCS
MOKYTIaTh HOBBIN Kopityc. [Tocsie aToro Bam motpebyoTest HOBast OllepaTUBHAs TaMsITh,
BO3MOJKHO, KAKOH-TO JIOKATbHBIN JKECTKUIT IMCK, CETEBbIE KaPThI, MOKET OBITh, a/[allTep
Fibre Channel, kysiepsbr 1 T. 11. [TorpeGyeTcst MECTO B CTOKE MJIU HA TI0JTY, ECJI KOPILYC
CJIMIIKOM BeJsiuK. JIMIeH3MsI Ha IIporpaMMHOe oOeciieueHrne MOKET ObITh IIPUBA3aHA K
XOCTY, a He K Iporieccopy. [1ogBaTCs 0MoMHATEIbHbIE PACXOIbI HA MOHUTOPUHT/06CTY -
JKMBaHME HOBOTO KOMITbIoTepa. KpoMe TOro, BOSHUKHET JIOTIOJTHUTEIbHAS Harpy3Ka Ha
CHCTEMY OXJIAK/ICHUST TIEHTPA cOOPa U XPAHEHWUSI JIaHHBIX.

Crieyioniue uarpaMMbl OKa3bIBAIOT MPUPAIIEHNE CTOUMOCTH MPH J0OABIECHIN KaAKI0TO
cenymoniero mpoiieccopa. [Ipu aToM He yUuThIBaeTCS HU CTOUMOCTD MECTa Ha JKECTKOM
JIMCKE, HU CTOMMOCTD ITPOTPAMMHOTO 0GeCIIeUeHNUsT, HU aJIMUHUCTPATUBHbIE PACXOJIbL.
Ha pmarpamme mpejictaBIeHbl TOJTBKO IEHBI MUKPOCXEMbI, KOPIyca W OllepaTUBHOM
namsATu. /1yt cepBepoOB HAYAJIBHOTO YPOBHS HA PUC. 22 TpUpalieHie CTOMMOCTH He-
BEJIMKO, IIOTOMY UTO KOPITyca CTOSIT HeZloporo. Pa3uiuiia BOSHUKAET B OCHOBHOM H3-32
HEeOOXOIMMOCTH JIOTIOJTHUTEILHON TIAMSTH 1 MECTa Ha JKeCTKOM jincke. B mobom caydae
pasHMIlA B CTOUMOCTH 100aBJIEHUS [IPOLIECCOPa, He TPEOYIOIEro 1 TPeOYIOIIEro HOKY KK
HOBOTO KOpITyca, cocTasiisieT mpumMepHo 1,2. To ecTh CTOMMOCTD T0GABICHIS TPETHETO
npoieccopa NpuMepHo B 1,2 pasa BbIlle CTOMMOCTH 100aBJIeH s BTOporo. I1pu nmoskiire-
HUW YPOBHST KAPTUHA PaIMKATbHO MeHsieTcst. [lepexo/t B IpyToil Kopiryc B ciaydae 6oee
COBEPIIEHHBIX cucTeM 060iiIeTcst BaM HaMHOTO fioposxke. Kopryca suist cepsepos Sun
Fire 6900, npencrasiennsie Ha puc. 23, crost 6osiee 200 000 gosmapos. Hosbiil Kopiryc
st cepBepa E25K B MUHUMAIBHOM KOH(UTYPAITUU CTOUT GoJiee MUJIMOHA JIOJITAPOB.
Paszymeercst, Tiepexoji K IPYyroMy KOPIYCY MPOUCXOANT MPH KyAa OOJIBITHX KOJIUe-
CTBax MPOIIECCOPOB: HanTpuMep, Kopiyc st E25K mosker BMecTuTh 72 mpoiieccopa, HO
BCE PaBHO MOTPEOYETCsT 3aTIATUTh MUJUTHOHBI JIOJITAPOB 32 OTJIAAKY U ONTHMHU3AIIUIO
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B cTeke npusoskenuii. [lepes TeM Kak BKJIAABIBATHE MUJUIHOH JIOJIJIAPOB, XOTEJIOCH Obl
OBITH YBEPEHHDIM, YTO TIPOILECCOPBI HEe OYIyT paboTaTh BIYCTYIO. BbI IBHO 3aX0THTE
3HATb, JAEHCTBUTEIBHO Ji BaM TpebyeTcst 100aBsiTh 73-1 mpoieccop!

CTOMMOCTb KaX/J0ro A0OMNONHUTENbHOro npoueccopa

CTOMMOCTb KaXxaoro AomnosIHUTENBHOrO npoueccopa

$16,000

$14,000

MpupalleHre cToMMOoCTM Ha Kaxabli npoueccop Sun 440
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Puc. 22, PoCcT CTOMMOCTM NMpoLeccopoB Ans cepsepoB Sun 440

MpupalleHne ctonmocTu Ha kaxapli npoueccop Sun Fire 6900
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Puc. 23. PocT cTOMMOCTM NpoLeccopoB Ans cepeepos Sun Fire 6900
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MecTo Ha ANCKe CTOUT AeLleBo

3a9acTyIo JIIOJIW CIUTAIOT, YTO IUCKOBOE TIPOCTPAHCTBO CTOUT JIETeBO. MOKHO JIN € 9TUM
mocrmopuTh? B KOHIE KOHTIOB, IECSATD JIeT Ha3a/l CTOMMOCTH HAKOMUTENEH COCTaBIIsIIa
OKOJIO JIoJIIapa 3a MerabaiiT; cefiuac e TurabaiiT CTONT MEHBIIE MATUAECATH IIEHTOB .
Koneuno, cymecTByioT 1 irickoBbie MaccuBbI SCSI premium, HO B OCHOBHOM HAKOTTUTENN
CTOJTb JICIIEBBI, YTO BBl MOKETE XPAHUTh HA HOYTOYKE BCe KOraa-abo cielaHHbIe BaMU
dororpadpuu. (Ilpasaa, k mpodeccnoHambHBIM (hoTOTpaaM MocieiHee YTBEPKACHNE
He OTHOCHUTCSI. )

[Tpobsiema B TOM, 9TO COBPEMEHHBIN TEPMUH XPAHUIUME 0aHHbIX (StoTage) O3HAYAET He
TOJIBKO OT/IEIbHBIN HAKOIMTEb. DTO I1eJiasi yIipaBJisieMas CUCTeMa INCKOB, B3AMMOCBSI3el,
BbIjIeJIeH ST, U30BITOUHOCTH U Pe3ePBUPOBaHIst, 00eCTIeYnBAIOIIast BBICOKUH yPOBeHb 00-
CJTY>KMBaHMS 110 BBITOAHOMH 1ieHe. Ha coBpeMeHHbBIX KPYITHBIX TPEATPUATUSIX XPaHUIHUIIE
JIAHHDBIX — BTO CKOpee CIy:KOa, a He BJIEMEHT HE[OPOTOTO CTAHAAPTHOTO OOOPY/IOBAHMSL.
Bce naunnaercs ¢ )KecTKUX JJUCKOB, HO MU He 3aKaHYNBaeTCs.

XpaHunuie faHHbIX — 3TO cnyx6a, a He YCTPOMCTBO.

B cJIy4dae, Korzaa JKeCTKUI JAVCK BCTaBJICH B CepBEP, Ha HEM TOJIKHO OBITh JLIOCTATOYHO
MecTa J1JIAd:

U onepaioHHON CUCTEMBI;

O npusrokenuii;

O sroKaIbHBIX KOH(MUTYPAITUI WU JaHHBIX;

U daiinos KypHAJIOB PETUCTPAIUM;

QO BpemeHHOTO PaboUYEro MPOCTPAHCTBA TPUTOKEHITH.

VIMeHHO CTOJBKO MecTa TPeBYeTCsT KasKIOMY cepBepy. B UTOTe Mbl CHOBA CTATKUBAEMCST
¢ 9p(heKTOM YMHOKEHUST: TleHa [UCcKa eMKOCThIo 1 TOaiiT HeBeJMKa, HO 3Ty MOKYIIKY
HYJKHO C/IeJIaTh 72 pa3, 10 pa3y Jlsl Kaxkaoro cepsepa. To ecTb /it IBA/IIIATH CePBEPOB
Bam niotpebyercst 20 Taiir, a ve 1 TOaiiT.

Kpome Toro, He 3a6yabre 11po TexHonornio RAID. TlouTtn Bee cepBepsl, UCIIOAb3yeMble
JLISI LIEHTPOB XpaHeHus 1 00paboTKY JaHHbIX, 3arpyskaiorca ¢ Tomo RAID 1. RAID-
MaccuB 1 ieaet 3epKasibHyIO KOIUIO IMCKOB, uTo o3HadaeT 100 % HenpousBOANTETbHBIX
pacxo/ioB, TO €CTb JBOMHOTO KOJIMYECTBA JUCKOB. [laHHbIe, KaK MTPaBUJIO, XPAHATCS Ha
tomax RAID 5, ogHauatoriux 20 % HEpou3BOAUTEIbHBIX PACXOI0B. B j1i000M cirydae Bam
BCE PaBHO TIPHUIETCS UMETD J1eT0 ¢ addekToM yMHOKeHus. [Ipu pabore ¢ 3epKaibHbIM

! Ha 13 ausapst 2007 roga croumocts SATA-aucka ra 500 [Gaiit cocrasasiia 147 posiapos (uc-
TouHUK: http://www.pricewatch.com).
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MacCHBOM HYKHO ABOIiHOe mpocTpancTBo. B utore 1 I'Gaiit npespammaercs B 40 ToaiiT
(1 T'6aiit, 3epKabHO KOMUPYEMBIH JIJIST KAJKIOTO U3 J[BA/IIIATH CEPBEPOB).

Ecau mpuHATh BO BHUMaHWE Pe3epBHOE KOTTUPOBAHKE, CUTYallUsl CTAHOBUTCS €IIle
xyske. JloNoJHUTEIbHBIN rUradaiiT JaHHBIX, CKOIMPOBAHHBIN Ha ABajAIlaTh CEPBEPOB,
CYIIECTBEHHO TIOBJIMsIET HA pe3epBHbIe KOUU. UT0OBI BOBPEMSI 3aBEPIIATh PE3EPBHOE
KOIMPOBAHNUE, MOTYT MOTPEOOBATHCST JOMOJTHUTEIBHbIE JICHTOUHBIE HAKOTIMTEH, pabo-
TaloTIIe TTapaaesbHO. A TaksKe JOMOTHUTETbHbIE MATHUTHBIE JICHTBL.

Turabaiit mamMsiT Ha MECTHOM 3alIOMUHAIOIIEM YCTPOICTBE CTOUT MeHbiIre oJuiapa. Ho B
CIIyYae ynpasisemozo XpaHuIuya OaHHbIX Ha TIPEATNPUSTUN 9Ta CyMMa MOKET JOXOJIUTh
110 7 nosuiapos 3a rurabaiit. [1oaTomy BaskHO 00CYIUTD TPOOIEMbBI XPAHUJIUIIA JAHHBIX
n ynpasJyenusi um ¢ I'T-otaesom npeanpusTust.

Ynpaensiemoe xpaHunuile aaHHbIX (Mmanaged storage) — 3T0 ANCKOBas NaMsThb M/OC Takne
cucTeMbl obecneyeHmns HafexHocTH, kak RAID-uepenoBaHve wnv 3epkanvpoBaHue, Nc
pe3epBHbIe KOMun.

[AXKO CMPALLUMBAET: YTO TAKOE SAN U NAS?

Kak BaM HpaBUTCS CUTyaumsi, KOra napa Npov3BoAUTENEN TaK CTapaTesibHO paboTaeT Haa
€O34aHVeM COBCTBEHHOM TOProBOW MapkM 1 Tak CTapaTenbHO MbITAeTCsl BbIAENUTL ee CPean
0CTasIbHOM MPOAYKLMW, YTO B pe3y/ibTaTe Ha3BaHWUS 3By4aT NMpPaKTUYECKU OAMHAKOBO? Tex-
Honorum SAN 1 NAS paankasibHO OT/IMYAKTCA APYr OT ApYyra, HO 13-3a CXOXECTU Ha3BaHWM
MX 4acTo MyTaKoT.

CeteBoe xpaHunuiie aaHHbIx (Network-Attached Storage, NAS) npeactaBnsieT coboi ycTpoi-
CTBO XpaHEeHWsl, KOTOPOE MOAKI0YAETCS K Ballel IP-ceTv 1 OCTyn K KOTOPOMY peanusyeTcs
yepes npotokon NFS unu CIFS (nanku obwero agoctyna B Windows). NAS-ycTpolicTBa Yacto
NOAAEPXMBAIOT HECKO/bKO BCMOMOraTesibHbIX NpOToKosoB, HanpuMep HTTP n FTP, Bce n3
ofiHoro Habopa AMCKOB U UX (alIoBbIX cMcTeM. Kak npaBWuio, OHU UCMOJb3YHOTCS B Onepa-
LIMOHHOW cucTeMe Linux nnv BHeapeHHoM onepaumnoHHol cucteme Windows, xoTs 6biBatoT 1
BapUWaHTbl YCTPOMCTB, C KOTOPbIMM MOXHO paboTaTb B HEKOTOPbIX cucTeMax cemeicTBa UNIX.
B 6onblmHcTBe cnyyvaeB NAS-auckm obbveaunHsatotcs B RAID-maccms 0, 1 mnm 5.

CeTb xpaHeHus AaHHbIX (Storage Area Network, SAN) — coBcem apyroe geno. 3710 CeTb,
MOMHOCTLIO OTAENEHHast OT Bawel IP-ceTn. CeTu XpaHeHUs! AaHHbIX UCMOMb3YHOT NPOTOKON
Fibre Channel, cnocobHbIi nepefaBaTs no 2 M6anT AaHHbIX B cekyHay. Ecnm y Bac ectb SAN,
3HauuUT, rae-To HaxoauTcst 6onbluast Nosika, B KOTOPYHO YCTaHOB/IEHbI MHOTOYUCIEHHbIE
XKECTKMe AUCKU. YNpaBnsioLlee nporpaMMHoe obecrneyeHmne ceTelt XxpaHeHUs AaHHbIX Mo-
3BOMISIET CUCTEMHBIM @IMUHUCTPaTOpaM pa3buBaTb U3NYECKME ANCKM Ha Nornyeckne —
¢ RAID-maccmBamm noboro ypoBHs. bnarogapst xoct-agantepy wuHbl (Host Bus Adapter,
HBA) ans KIMEHTCKON OnepaLMOHHOW CUCTEMbI YAaneHHble AUCKU BbIFISAST Tak Xe, Kak
06blYHbIE NOKanbHble PU3NYECcKUe ANCKN.

Mockonbky SAN — 3TO cOBepLUEHHO Apyras OTAeNbHas CUCTEMa, 3Ta CeTb TpebyeT Aoporo-
cTosiLien MH@pacTpyKTypbl. OHa HEMEAIEHHO CTAHOBUTCS KPUTUYECKN BaXKHOW ANst BU3HECa,
a NoToMy [0/DKHa 6bITb BLICTPON, HaAEXHOW U 136bIToUuHOM. HagexxHocTb SAN obecneun-
BAETCS MHOTOKaHaIbHOCTbIO; KaXkAbli CepBep AOKEH UMETb HECKOJIbKO KaHasoB AOCTyrna
KO BCEM CBOMM TOMaM. 3TO O3HAYaeT MCMO/b30BaHNe ABYyXKaHa/IbHbIX KapT Ha cepBepax,
[IBOVHbIX KOMMYTaTOPOB U ABONHbIX KOHTPO/IIEPOB HA AMCKOBbIX MOJIKaX.
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MepBoHayasbHble 3aTpaTbl Ha NAS HEBLICOKM; CETEBOE XPaHWMLLE AaHHBLIX Ha 500 MGanT
ceiyac AoCTynHO MeHbllue YyeM 3a 700 ponnapos. NAS-ycTpoicTBOo 06beMOM B TepabailT
MOXHO nMprobpecTn MeHbLUe YeM 3a 1000 fonnapos. B To xe Bpems SAN ansg npeanpustus
CTOWT MO MeHbLUEe Mepe MUIIMOH AonnapoB. K Tomy xe anst SAN TpebyeTcsi HenpepbiBHOe
ynpasneHue, a NAS, Kak npasuno, NpeBpaLlaeTcs B MECTO AS11 COXPAHEHUS AaHHbIX, He
TpebyloLlee CTPyKTYpUPOBaHUSI UM HEMPEPBLIBHOTO YnpasneHus. MpuHATbL pelleHne o no-
cTpoeHnn NAS MOXHO Ha YpOBHe oTzena wnu aaxe paboTatollen Haj NpoeKTOM Fpynmbl,
B TO BpPeMs KakK pelleHne o co3faHun SAN MpuHMMaeTcs AMPEKTOPOM MO MHBECTULMSM.

Monoca nNponyckaHusi CTOUT AELIEBO

ITOT MU} PACIIPOCTPAHEH YyTh MEHBIIIE TTPEBIIYINX, HO TeM HE MEHee er0 MOKHO
ycabimiaTb OCTATOYHO 4aCTO. Ha COBPEMEHHOM PbIHKE TlJIaTa 3a IMO/AKJII0YEeHNE K MaTrK-
cTpasibnoMy poBaiinepy cocrasssier ot 7500 mo 12 000 mosnapos B mecsir. Cepbe3Hast
(dbupma Hy:KIaeTCst XOTsI ObI B TTape MOKJIIOUYEHHUH, JKeTaTeIbHO OT PA3HBIX OMEPATOPOB.
Pacripenesienne Harpy3ku 000uxX COeIUHEHMIT JaCT BAM TEOPETHUECKUN MaKCUMYyM
1oJiockl npoiryckanusa B 310 Moaiit B cexynay 3a 15 000 — 24 000 go/mapoB B Mecsll.

B saBucumoctu ot ¢hopmbl Barirero Tpahuka MOKET OKa3aThCs 1eJ1ecO00Pa3HbIM T1J1a-
TUTH 32 PaKTHYECKU MTOTPEOICHHYTO, a HE 3a BhIIETICHHYIO mosiocy. [leHa BbieIeHHOro
HOJIKJIIOYEHMS BBICYMTBIBACTCS JIETKO. Y BacC €CTh OJ[MHAKOBAS 110J10Ca IIPOITYCKaHMS, /10-
CTYITHAsS B JTIOOYI0 CEKYH/TY TIO GUKCHPOBAHHOI 1ieHe. Bo BTOpoM ske cirydae BbI TIaTHTe
10 (PUKCHPOBAHHON CTaBKE 3 «TIOTPEBICHHYIO» TTOJIOCY MTPOITYCKAHWS, UTO OOBIYHO Ha-
MHOT'0 MEHbIIIE, YeM 32 BbIJIeJICHHYI0 JTMHMIO. Ecim Bal pacxo/ Tpaduka He 1peBbliaeT
HEKOETo 33/IaHHOT0 YPOBHS, J0MOJHUTEIbHAS I1J1aTa He B3UMaEeTCs.

Ecsm ckopocTh Tepeayn JaHHBIX TTPEBBINIAET BBIZIEJICHHYTO TOJIOCY TTPOITYCKAHNS, BB
HAYMHAETe [UIATUTH 32 MerabailT B MutyTy'. Omata hakTiaecKoro moTpebIeH st MOKeT
OKa3aTbCs HIKE, 4eM IIaTa 3a BhIeIeHHy1o tnanio. Ho ecm esxeHeBHBIN UK Tpadika
BCeT/Ia TIPEBBHINIAET BBIIETEHHYIO BETMINHY, TleHa OBICTPO HauMHAET pacTi. B ciaydae
PE3KOro BCIIJIECKA MTOCEMIAeMOCTH CaliTa OCTAeTCs TOJMBKO IIMPe OTKPLITD KoTesex!

NTak, cKoJIbKO Ke MapalyieIbHBIX 3aIIPOCOB MOXKET OJTHOBPEMEHHO ITPOUTH Yepes mapy
MarucTpaibHbIX coe/luHeHniT? [laBaliTe MOCMOTPUM Ha HEKOTOpBIE TepeMenHbie. Kak
HU CTPAHHO, YeM GOJIbIIE TTOJIb30BaTe el 00CTYKUBAETCST BAIIUM COEIMHEHIEM, TEM
XysKe OyJieT BRITJIsIeTh nosoca mpoiyckanust. Keutuposanue TCP/IP rapantupyer,
4TO JIaHHbIE GY/IyT U3BJIEKATHCS C TOH CKOPOCTBIO, ¢ KAKOI OHU MOTYT ObITh TTOJYYEHBI.
Tak KaK B JaHHOM CJIydae ToJIb30BaTeId MOTYT TIOJTyYaTh IaHHbIE OBICTPEe, YeM B cirydae
NOCTyTA 0 TesiepOHHON JIMHUHU, I KAJKA0TO U3 HUX 3a/iefcTBYeTCs GOJIbIasg 4acTh
JOCTYITHOH TI0J10CHI TTpotrycKkanusd. CKOPOCTh 10CTyTa 110 TesiepOHHOM JIMHIH, KaK Mpa-
BUJIO, cocTasisier 44 Kour B cexynay. Ecim ipunsts B pacder ciyskeOnbie PPP-curaaiibl,
U3BJIeYeHHE JIAHHBIX C BAIIETo caiiTa OyeT, CKopee BCETo, TIPOUCXOIUTD CO CKOPOCTDHIO

! Cunraercsa Kak KMJIOBATT-YaChl IIpu OIlJ1IaTe 3JEKTPUYECTBA: n30bITOUHAS CKOPOCTbD Iiepeaduun
JIaHHBIX YMHOKAETCSA Ha KOJIMYECTBO MUHYT, B T€4E€HHE KOTOPbIX II&6HIO[[3.€TCH JaHHasA CKOPOCTb.
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Becero 38 wm 39 Kout B cekynmy. Y HEKOTOPHIX HOJIb30BaTeIeN KaGeaIbHbIX MOAEMOB
CKOPOCTD 3arpy3KU MOKET focTuraTh 6 MO6uT B cekyny. [Ipoctoii pacuer mokasbIBaer,
4TO BB MOXKETE OOCAYKUTH B TPUHAAIATH Pa3 GOJIBIIE TTOJAB30BATENEl ¢ TOCTYIIOM TI0
KOMMYTUPYEMO#i TesiepOHHON JIMHIK, 4eM MOJIb30BaTe el KabeabHBIX MOJIEMOB.

Korzia 60/IbIIMHCTBO BallMX [10Jb30BaTe/ el OCemaeT Ball caiiT, Haxousach Ha pabore,
KapTUHA MTOJIy4YaeTcsl MPUMEPHO TaKOH JKe, KaK B ciIydae JIOMAalTHUX T0JIb30BaTesei ¢
mupokoroocHbiM Mutepuerom. KopriopatuBHblie ceTH, Kak MPaBUJIO, OTPAHUYUBAIOT
KOMITBIOTEPBI CBOMX COTPYAHUKOB TOJIOCOM Tpoiyckarust B 10 MOuT B cekyHIy (XOTsI B
MOCJIE/IHIE TO/IBI 9TOT TTI0KasaTe b mocrerneHHo pacret g0 100 MouT B cekyHy). Haske mpu
Hasimauu B hupMe MarucTpaibHoro kanaina Ethernet, kak npaBuiio, ycTaHaBIUBAIOTCS
OTPaHUYEHUST, METIAIOIINE CIUTIIKOM WHTEHCUBHO 3arpysKalouM HHHOOPMAITHIO TTOJIb30-
BaTeJIsIM MOHOIIOJIM3UPOBATD ceTh. Kpome Toro, KopriopaTuBHbie (haepBOJIbI U IIPOKCH-
cepBephI B caMoe YII00HOE BpeMst 00bIUHO BeeTjia 3arpyskeHbl. [109ToMy B MOMEHT, KOT/a
BEPOSITHOCTB TTOTIAJIAHNUS TTIOJIb30BATEJIST HA Balll CAliT MaKCUMaJibHa (HarpuMep, BO BPEMst
00€eIeHHOTO TIepePbIBa ), CKOPOCTH TIEPEaul JaHHBIX 3aMe/IJIeHa H3-3a TIEPErPyKeHHOTO
pokcu-cepsepa. U B pesysisTaTe KOPIOpaTUBHBIE TTOJI30BATENN MOIYYIA0T TPUMEPHO
TaKy1o JKe M0JI0CY MPOIYCKaHusI, Kak 1 mojib3oBaren DSL uin KaGeTbHBIX MOJIEMOB.

O1ieHnBas MoJI0CY TPOIYCKAHNS, MBI, KaK U B CJIydae ¢ TIPOIECCOPOM M XPAHUJIUIICM
JAHHBIX, CTOJKHEMCS ¢ 9(hHEeKTOM yMHOKeHU. J[MHaMuYeckn reHepupyembie CTPaHU-
I[bI, KaK [IPABUJIO, HECYT B cebe MHOTO JIUIITHETO. [IPe/IOIOKUM, 4TO KasK/1asi CTPAHUIA
coziep:Rut x0T1st 661 1024 Gaiit Mmycoproit uadopmaruu. IIpocMOTp MUJLTMOHA CTPAHUI
B JieHb npeBparaercs nepecsuiky 1 024 000 000 u36brTouHbBIX 6aiiTOB. ITO Uy Th MEHEE
OJTHOTO 2uzadaiima HeHYKHBIX MePeChIOK. A GOJIBITUHCTBO CTPAHUIL COAEPKUT Ky/Ia
6osbiire, uem 1024 HeHy:xHBIX 6aliTOB. TeXHUKY CO3[MaHUS CTPAHMUIL, TO3BOJISIOINLYO
n36€KaTh TAKHMX TTIOTEPH, MBI OOCYINM B CJIENYIOTIEN TTaBe.

8.6. 3akiyeHne

VipaBiieHre BHIYMCIUTETHHON MOIITHOCTBIO MPECTABISAET COOON HEPEPLIBHBIN TTPO-
1[eCC MOHUTOPUHTA U ONTUMU3AIMK. [IpUXoanuTcs yYuThIBaTh PA3aindHble aCIeKThl 1
JBWKYIINE CUJIbL, HAIIPABJIEHHbIE [TIOPOi1 B IIPOTHBOIIOJIOKHbBIE CTOPOHBLL. MenseTcs npo-
rpaMMHOE obecrieueHne, MeHsIeTCst TpauK, 1 JIaske MapKETHHTOBBIC KAMITAHUN HHOT/IA
COCOGHBI MTPUBECTH K TOMY, YTO HA MOIIHOCTD BAIlEH CUCTEMbI HAYHET BIUATH HEKast
CTOPOHHSST cuiia. It perymMpoBaHust MOIIHOCTH TpeGyeTcst BUAETh PaboTy CUCTEMBI
B 11eJI0M. Upe3MepHO YIIPOIlleHHbIE WU JIMHEIHbIE MOJIEJIN ee OIIEHKU MOT'YT YBECTH Bac B
HEBEPHOM HAIMPABJIEHUH, YTO CTAHET TPUYHHON MBOBITOYHBIX PACXO0B MJIH YITYIICHHON
BBITO/IbI (DUPMBIL.

ITo cyTy, BbryMcIMTEIbHAS MOLHOCTD SIBJISIETCS MEPOI TOrO, KaKOH 10X0/] CUCTeMa MOKeT
TIPUHECTN 32 OTIPeIeIeHHbIN Tiepro] BpeMeHn. [loaTomy npuHSThIe Ha aTare TPOeKTH-
POBaHUS HEBEPHbBIC PEIIECHNS, CHUKAIOIIME MOIIIHOCTD, HEIIOCPEACTBEHHO YMEHDBIIIAIOT
MPUOBLTN KOMIAHUH. J[JIs yeTpaHEHWsI TOCJICACTBUI STUX HEBEPHBIX PEIeHuiT TpeOYIOTCsT
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AOIOJIHUTEJbHbIE KallUTAJIbHbIE BJIOKEHUS 1 ITOCTOAHHBIE OIIEpallMOHHbIC U3/IEP/KKU.
Yr1oObl U3BJICYD U3 WHBECTUINI MaKCUMYM, BCeraa HpHﬂep)KHBafITECb IepeuyncaeHHbIX
Jajiee mpaBuJI.

a

a
a

O

O6pammaiite BHUMaHNe Ha 9 deKT yMHOKeHMsI. VIMEHHO OH IJIlaBHBIM 06pasoM
CKa3bIBaeTCsI HA CTOMMOCTH.

[Tonnmatiite, Kakoe BAUSHUE OJVH CJIOU OKa3bIBAET HA IPYTOI.

HOMHI/ITe, 4TO yJaydlieHmne HOKaBaTe]Ieﬁ, HE CBA3aHHbIX C OTPaHUYNUTEIIAMU, HUKAK
HE BJIUAET Ha BBIYUCJIUTETDbHYIO MOIITHOCTb.

ITeiTaiiTech cenaTh OCHOBHYO 4acTh PaGOTHI 3a01ar0BPEMEHHO, TIOKa B HEl He BO3-
HUKJIA OCTPast HEOOXOAUMOCTD.

YcranaBiauBaliTe MaKCUMaJIbHbIE 3alllMUTHbIE I'PAHUILBI JJI BCETO! TafIMayTOB, 110~
Tp€‘6JIeHI/IH IHaMATHU U T. II.

Samnmaﬁ're IIpOorpaMMHbI€ ITIOTOKH, OTBE€Yalolne 3a 06pa60TKy 3allpOCOB.

[TocTosSTHHO KOHTPOJMPYHTE BEIYUCIAUTEIHbHYIO MOITHOCTD. Kaskaas HoBast Bepcus
MIPUJIOKEHIST MOKET MOBJIMSITH Ha MACIITAOUPYEMOCTb U MTPOU3BOAUTETBHOCTD.
N3MeHeHmst Tob30BaTEIbCKOTO CITPOCa WM MOjiesielt Tpadhka MEHSIOT Harpy3Ky
Ha CHCTEMY.



AHTUNATTEPHDI
BbIYNCIUTENBHOM
MOLLIHOCTU

Haﬂe}OCb, BbI YK€ Y6€,ZII/IJII/ICI), YTO BbIYHCJ/INTE/IbHaA MOIITHOCTD IIpOIieccopa, JUCKOBOE
IIPOCTPAaHCTBO U I10JIOCA TTPOITYyCKaHUWA CTOAT JOBOJIBHO JOPOToO, a 3HAYNUT, HYKHO U3~
BJIEKATH U3 9TUX PECYypPCOB MaKCUMYM. B aToii Ty1aBe MbI PACCMOTPHUM aHTUITIATTEPHBDI,
HETaTUBHO BJIMAIONINE Ha BBIYUCJIUTE/IbHYIO MOIITHOCTD BaIleil CUCTEMBL.

AT aHTUIIATTEPHBI 3aCTABJIAIOT BAIlU IIPUJIOKEHNS BBIIOJIHATH HEHYKHYI0 paboTy, 1pe-
Bpalllasi 3JIEKTPUIECTBO B TEILIO, & HE B JIEHBIH. ATIIIapaTHOe 00eCTieueHne CTOUT J0POTO,
MTO9TOMY HY’KHO IIOCTaPATHCS MOJTYYUTD OT HETO BCE, UTO TOJIBKO BO3MOKHO.

9.1. KOHKypeHUusa B nyne pecypcos

K mysiam coeunenuii ¢ 6asaMu JaHHBIX 51 OTHOIIYCh OJTHOBPEMEHHO € JTI0O0BBIO

U HEHABHUCTHIO. 51 CMOTPIO Ha HUX Kak Ha HeoOXoAuMoe 3710. TAK KaK yCTaHOBKa

HOBOTO coefinHenust ¢ 6a30ii JaHHBIX 3aHUMAeT 10 250 MUJTHCEKYH/I, IMEET
CMBICJI TI0 BO3MOKHOCTHU HCII0JIb30BATh coe/lnHeHNs MHOrOKpaTHo. [Ipu npasuibHOM
MOJIX0/Ie K HUM IIyJIbl COe/IMHEHUI, KaK 1 BCe I1yJIbl PECYPCOB, II03BOJISIOT YBEJIUYNUTD
BBIYUCJUTENLHYIO MOIHOCTH 32 CYET TOBBINICHUST TIPOIYCKHON criocobHocTH. B TO ke
caMoe BpeMsi OCTaBJieHHbIe €3 TPUCMOTPA IYJIbl PECYPCOB MOTYT OBICTPO CTATh OJHUM
U3 CAMBIX MTPOGJIEMHBIX MECT MTPUITOKECHHSL.

¥Y3K0e MecTo BO3HUKAET TP HAJIMYNUW KOHKYPEHIINN 3a PECYPChI, KOT'Ta HEKOETO pPeCcyp-
Ca He XBaTaeT JJId BCeX Tpe6YIOH_II/IX ero MoTOKoB. B aToM cay4dae GOJIBITNHCTBO IIyJI0B
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COEIMHEHUT TIPOCTO OJIOKUPYET 3alPAIIUBAIONIIIT TOTOK HA HEOIPEIEIEHHOE BPEMS,
JI0 MOMEHTA JIOCTYITHOCTHU pecypca. Takas cutyanus 4BHO He MOBBIIIAET MTPOITYCKHYIO
CIIOCOOHOCTh. PUCYHOK 24 IEMOHCTPUPYET, CKOJIBKO MPOIEHTOB OT TPOIECCOPHOTO
BpEMEHM TIOTOKHU, UCIIOJB3YIONINE ITYJIbl PA3HOTO PazMepa, ITPOBOAAT B KOHKYPEHITUN
3a TyJipl. B KaKI0M cirydyae KOHKYPEHIIMST OTCYTCTBYET, IIOKa KOJUYECTBO TIOTOKOB He
MIPEBBIIIACT KOJNYECTBA IOCTYTIHBIX pecypcoB. CaMast BepXHss KpUBas IEMOHCTPUPYET,
YTO TIPOMCXOJUT, KOT/IA TIOTOKU OOPIOTCSI BCETO 3a YEThIPE TIOAKIIOYCHMS K Hase TaHHbIX.
K mMoMeHTY, Korjia KOJIM4ecTBO MOTOKOB JI0CTUraeT TpusiaT, 6osee 80 % mporeccopHoro
BPEMEHU TPATUTCs Ha GECTIONe3HOe OKUAHNE OCBOOOIUBIIIETOCS COCMHEHMS.
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Puc. 24. KoHKkypeHuusi cpeam noToKoB

Ecou 60s1b111y 10 4acTh CBOETO BPEMEHHU MOTOKH, 3aHUMAIOTIHecst 00paboTKOil 3arpocos,
MPOBOZAT B 3a6JI0KMPOBAHHOM COCTOSTHU, OUEBUJIHO, YTO CBOIO PaGOTY OHU HE BBITIOJI-
HstoT. VI B caMoM jiesie, prc. 25 IeMOHCTPUPYET MPOIYCKHYIO CIIOCOOHOCTD (B «3aIaHusIX
B MUHYTY» ) PA3HOTO KOJIMYECTBA IOTOKOB, 06PabaThIBAIOIINX 3ATIPOCHI, C ITyJIaMU PECYP-
COB Pa3HOro pazmepa. JIMHUM [IPe/ICTABIIAIOT 3T caMble I1yJibl. B sieBoii yactu rpaduka
BCE OHU SIBJISIOTCS GoJiee-MeHee JUHEHHBIMI U UMEIOT TTOYTU OJMHAKOBBII HAKJIOH.
Ho korza xommuecTBO OTOKOB IIPEBbINIAET KOJIUYECTBO PECYPCOB, JJMHUS HAaUMHAET
IPUOIUKATHCS K TOPUSOHTATBHOI. ITO TaK HA3bIBAEMOE IJIATO, 3HAKOMOE JII0O0MY, KTO
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KOr/1a-1u6bo MPOBOINI HATPY30UHbIE UCTIBITAHUA. /[0 M3BECTHOI CTEMEH ! MTOCJIe HaYasa
KOHKYPEHIIUY 32 PECYPChl YBEJIUYEHIE YNCa TTOTOKOB, 3aHUMAIOIINXCA 06paboTKOIT
3aIPOCOB, MEPECTAET BIUSTH HA IPOMYCKHYIO CIIOCOOHOCTb.
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Puc. 25. BiunsiHue KOHKYPEHLMM Ha MPOMyCKHYHO Croco6HOCTb

B ujeasie kasIbiil IOTOK HEMEJJIEHHO TIOJTyYaeT HeoOX0MUMBbIiT emy pecypc. UToObl 910
rapaHTHPOBATD, C/leJIaiiTe pa3Mep IIyJia PECYPCOB PABHBIM YHCJTY TIOTOKOB. DTO 0CTabUT
KOHKYPEHIIUIO Ha cepBepe MPUIOKEHIH, HO MOJKET TPUBECTH K BOSHUKHOBEHUIO Y3KOTO
MecTa Ha cepBepe 06a3bl fanHbix. K npumepy, B Oracle kaskioe MOAKIIOUEHIE TIOPOKIAET
mpoiiecc Ha cepBepe 6asbl JaHHBIX. B 3aBUCUMOCTH OT KOHPUTYPAIIUU STOT TIPOIECC
MOJKET UCIOJIb30BATh HECKOJIBKO MerabailToB orlepaTuBHOM namsitu. Eciiu cepBepos
[IPUJIOKEHMST HECKOJIBKO, cepBep 6asbl JAHHBIX PUCKYET CTaTh KEPTBOI OUEPEIHOTO
adekra yMHOKEHNS.

K nipumepy, B cirydae (hepMbl cepBEPOB Ha JBA/IIIATH MAIIWH, HA KaXKIO0H U3 KOTOPBIX 3a-
MyCKAETCS MSITh 9K3EMILISIPOB CEPBEPA MPUJIOKEHU I, a KAKIbII 9K3EMILIISIP TIOJIb3YeTCsI
IIYJIOM M3 IIATHIECATH COeIMHeHMil ¢ 6asoil JaHHbIX, CepBep 9TOoi 6asbl AOJIKEH TI0/-
nepskusarb 5000 coequuennii. axe ecin Kaxuoe U3 HUX 3ajeiictByer Beero 1 Moaiit
olepaTUBHON IaMsTH, y cepBepa 6asbl JaHHBIX A0JKHO ObIiTh 5 T6aiit RAM TosbKO
1UIsT 0OCITYy KUBAHK 9TUX COeMHEHMIA. XyKe BCEro TO, YTO HEKOTOPBIE U3 COeAMHEHNI
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GOJIBIITYIO YaCTh BPEMEHH OY/IyT HAXOAUTLCS B cocTostHuu tipoctost. ( Byzb onu Bee 3a-
matel 100% Bpemenw, 6a3a JaHHBIX TIPEBPATUIACH ObI B OrpaHr4uTeNb.) JIpyrue 6aspi
MaHHBIX He MOPOKAAIOT MPOIECCHI IS KAKIOTO COeIMHEHUs!, HO BCe PAaBHO 0OsA3aHbI
BBIJIEJISATD JIJI1 HETO HEKOTOPbIE PECYPCHI.

BiiokrpoBKa Ha HEOTpeIeIeHHbIN CPOK ITPU OTCYTCTBUH JOCTYITHBIX PECYPCOB TapaHTH-
pyert mpobiiemy crabuabHOCTH (CM. pasfen 4.5). CrucreMa GyeT ydiiie 06CTyKUBATHCS,
€CJTH HACTPOUTD MYJT PECYPCOB TOIBKO Ha BpeMeHHYT0 610knpoBKY. Kaskisrit cepsep mpu-
JIOJKEHU T KOH(UTYPUPYETCST TO-CBOEMY, TIOITOMY IMEET CMBICIT TOCKOHATHHO N3YIHUThH
MOBE/ICHKE BANIEro KOHKPETHOTO TyJia pecypcos?. Eciu 1mocsie ucredeHus: BpeMeHu
OKUJIAHUSI IOCTYITHBIN PeCype He MOSIBUTCS, MyJI 10JKEH BO3BPATUTh 3HaYeHue null
UTH BBIOPOCUTD MCKIToueHne. Kol mpumokeHust TOKeH OBITh TOTOB K TAKOMY TIOBO-
POTY COOBITHIA.

Bce kJracent 0011€T0 TyJia peCypCcoB B TOW MJIM MHOU CTENEHU CTPAJAIOT OT HEJ0CTATKA
po3pavHoCTU. Bo BpeMst BBITIOJIHEHUS XOPOIIO OBl 3HATH, HACKOJIBKO YaCTO GJIOKHPYIOTCST
BBI3BIBAOIINE TIOTOKH, KAKOE MAKCUMAJILHOE KOJIMYECTBO PECYPCOB OBLIO BBITPY/KEHO
¢ MOMeHTa Havajia paboThI, CKOJILKO PECYPCOB OBLIO CO3/IAHO U YHUYTOXKEHO. Bee atu
MOKa3aTeJ MOTYT BBIIBUHYTH Ha TEPEIHII MIaH TPOOJIEMbI BBIYUCIUTETLHON MOTII-
Hoctu. Cepsepsl ipusioskeruit JBoss 1 WebLogic ipe1ocTaB/isiioT 10CTYII K YaCTH 3TOH
nHpopmaru yepes J MX-pacimmpenns, a 1ajbliie Bbl CAMOCTOSITETHHO MOYKETe 1TePHO-
JIMYECKU cOOUPATh YKa3aHHBIE TIOKA3ATE M JIJIST aBTOHOMHOTO aHAJII3a,

3ANOMHMUTE
Wckniounte KOHKYpPeHLMIO NpYU HOPMasibHOW Harpyske

Bo BpeMsi perynsipHbIX Harpy3o4HbIX BCMJIECKOB HE [JO/MKHO BO3HMKATb KOHKYpPEHLIMK 3a
pecypcbl. PerynsipHble Harpy304Hble BCMIECKU — 3TO SBJIEHWE, HE NMPUBS3AHHOE K NMUKOBOMY
[Ns1 BalEN KOMMAHUM CE30HY.

Mo BO3MOXXHOCTM BbiGUpaiiTe pa3Mep Nysia pecypcoB B COOTBETCTBUU
C pa3MepoM nyJia NOTOKOB, 06pabaTbiBaloLMX 3anpocChl

Ecnu y Bac BOCTYMHbIN pecypc ecTb Bceraa, koraa oH Tpebyercs obpabaTbiBatoLLeMy 3arnpoc
NOTOKY, Bbl N3DEXUTE CHUXEHWUSI MPOU3BOAUTENBHOCTY 13-3a HEMPOU3BOAUTENbHBIX U3Aep-
XeK. B cnyyae noakntoveHuii k 6ase AaHHbIX AOMOMHUTENbHbIE NOAKMIOUYEHNS] B OCHOBHOM
NOTPebAstoT onepaTUBHYO NaMsTb Ha cepBepe 6asbl JaHHbIX, YTO, KOHEYHO, 06X0ANTCS
[l0pOro, HO KyAa AelueBnie ynyLeHHON Bbirogbl. [py 3TOM UMEET CMbIC/ CNeauTb 3a TeM,
YTO6bI OAMH cepBep 6a3bl AaHHBIX MOF CNPaBUTLCS C MaKCUMaTbHBIM YMCIIOM MOLKIHOUEHWI.

! Oracle Taxsxe mompnepxuBaeT 6oree CI0KHbIE KOHMUTYpAIi MEOTOIOTOYHOTO cepiepa (MTS)
C MYJIBTHILIEKCHBIMY TTOAKIOYEHUSIMU. AJIMUHUCTPATOPBI (a3 IaHHBIX, CIIOCOOHBIE KOPPEKTHO
Hactpouth MTS, Haxozsirest Ha Bepiuune rupamu/ibt skperos Oracle.

2 Kuace BasicDataSource u3 npoekra Jakarta Commons moiiepKuBaeT aToT PeskuM depes
cBoiictBo maxWait. Cepsep JBoss ucrnosbsyer anmemenT <blocking-timeout-millis> B koHpu-
IypaIMOHHbIX (Daiiiax CBOEro HCTOUHUKA JaHHbIX. BoJiee moapoOHyo nHdOpMAIUio Bbl Halijere
B COIIPOBOIMTEIBHOH JIOKYMEHTAIIUH.
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B cnyyae aBapMVIHOFO NEPEKIIoYEHNA OAMH U3 Y3/10B KnacTtepa 6a3 faHHbIX AOMKEH 6yneT
06Cﬂy)KVIBaTb BCe 3anpocCbl — W1 BCE NOAKNOYEHUS.

Pa3opBuTe NOPOUHbIi Kpyr

KOHKypeHLMs 32 PECYPChl YBENMUMBAET BPeMsl TpaH3aKUMii. Boniee MeasieHHble TpaH3aKLUmum
YCUNMBAIOT KOHKYPEHLMIO 3@ pecypchbl. Mpu HanMummM HECKONbKMX MySIOB PECYpPCOB 3TOT
LIMKJT MOXKET BbI3BaTb IKCMOHEHLMAIbHOE NaAeHMe MPOMyCKHOM CroCO6HOCTM, KOraa BpeMms
OTK/IMKa HAYHET BO3pacTaTh.

O6palaiiTe BHUMaHMe Ha NATTEPH 6/I0KMPOBaAHHBIX MOTOKOB

Mpobnema BbIYMCIIMTENBHOM MOLHOCTM, Bbl3BaHHAst KOHKYPEHLWEN B Nysie pecypcoB, MOXET
6bICTPO NPEBPATUTLCS B NPO6IeMy CTabUbHOCTM, ECIM MOTOKWU MPU OTCYTCTBUM AOCTYMHbIX
pecypcoB 6/I0KMPYIOTCS HaBceraa.

9.2. N36bITOYHbIe JSP-(bparMeHThI

B napctse Java a3k JSP (Java Server Pages — cepBepHbie Java-CTpaHUIIb) TIpe-

cTaBJisieT co60il CTaHAAPTHBIN SI3bIK CO3aHus MAbJIOHOB cTpaHull. JSP-daiiibt

KOMITMJIPYIOTCA B iBa Tpoxoza. CHavasma cepBep MPUIOKEeHIH TeHepupyeT daiin
. java ¢ xapaxTepHBIM UMEHHO JIJIsT HeTo KOIoM cepBiieTa. Ilocie gero atot aiis ¢ Tek-
CTOM TIPOTPAMMBI CEPBEP MPHUIOKEHNI KOMITMJINPYET B MAINTNHHO HE3aBUCUMBINA KOI.
[lanee HOBBII (haiis Kyacca 3arpyskaeTcs B BUPTyaubHyto Java-mamuny. Kak Bce Java-
KJIACChI, CKOMITUITMPOBaHHbIe JSP-(hailsibl 3arpysKatoTcst B 06J1aCTh ITaMSITH BUPTYaIbHON
Java-marmmsl, KoTopast Ha3biBaeTest 06JIACTHIO HECMEHSIEMOTO TTOKOJIeH ST (permanent
generation). HasnaueHwue aT0ii 00J1aCTH MOHATHO U3 €€ Ha3BaHUst — 00beKTaMU HecMe-
HSIEMOTO TOKOJIEHUS SIBJISTIOTCST OTIPe/IeIeHNUS KJIacCOB M METO/IOB.

Cepgepsl J2EE-nipuiioskenuii mouTu Beer/ia UCIIOAb3YIOT 3arpy304Hbie ciienapuu ¢ JVM-
apryMeHTOM -noclassgc. IMeHHO OH yKa3bIBaeT, 4TO He CJeyeT BBITPYKaTh KJIACChI
13 HEeCMEHseMOTO TToKoJieHud. CYnTaeTcs, YTo 9TO HOBBIIIAET ITPOU3BOUTEILHOCTD,
U IIOPOI 3TO JefcTBUTEIbHO TaK. IIpobieMbl HAUMHAIOTCS, KOI/la BO BPEMSI OHOIO
pabouero HUKIa cepBepa IPUIOKEHUH 3arpyskaeTcsa 6obmoe ynciao JSP-kiaaccos.
B rakoii cutyanuu 3aJaHHOTO 110 YMOJIYaHUIO pazMepa 00JIaCTH HECMEHSIEMOTO TM0-
KOJICHUS MOJKeT He XBaTUTb. Eciin BUpTyasbHad Java-MalinHa MOKeET 3arpysKaTh
MIPOU3BOJIbHOE KOJTmuecTBO JSP-aiinos, 3Ha4ut, pazmep HECMEHSIEMOTO TTOKOJIEHUSI,
KOTOPOE MOJKET MOTPebOBATHCS BO BpeMst pabOThI, HUYEM He orpanndeH. Tak Kak Bce
JSP-daiinbl KOMIMIUPYIOTCS U 3arpysKaioTcst B 06JacTh HECMEHSIEMOTO IIOKOJIEHIS
[IPU YCJIOBUH, 4TO COOPIIUK MYCOPa UTHOPUPYET KJIACCHI, B KAKOH-TO MOMEHT 3Ta 00-
JIACTb TTAMATHU OKaXKeTcsd nepenosHeHHol. s craceHns cuTyaiuy B 3TOM cJiydae
HYZKHO yOpaTh apryMeHT -noclassgc, mpefoctaBuB cOOPIINKY MyCcOPa BO3MOKHOCTb
YIAJISTh HE UCHOJIb3yeMble Oosiee Kaacchl. [10 cyTH, BMECTO 3HAYUTENBHOTO MAEHST
MIPOU3BOUTENBbHOCTH, TOYTH HEOTIMYUMOTO OT OTKA3a, BbI MOJIYYUTE CHUKEHHYIO, HO
He GaTaTbHYIO ITPOU3BOUTEIHHOCTD.
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JSP-®ANAJIbl KAK KOHTEHT

BoT cuTyaumsl, KoTopasi BO3HUKAET, koraa JSP-chaiinibl paccMaTpyBatOTCS Kak KOHTEHT, a He
Kak koAa. MHe npuwwnock paboTaTb C caifToM, coaepxalinm 6onee 25 000 JSP-pparMeHTOB.
Mopaensioliee 60MbLWIMHCTBO U3 HUX NPEACTABNSANIM CO60i hparMeHTbl KOHTEHTA, OTHOCSILLE-
rocsi K packpyTke ToBapa MM CTpaHWLUaM C nepednciieHMeM Kkateropuid. K coxaneHuto, Hu
OAMH 13 3TUX hainoB He ycTapesasn. M Kaxabli AeHb B 0611aCTb HECMEHSIEMOrO NOKOJIEHUS
3arpy»kanvcb Bce HoBble 1 HoBble JSP-halinibl B BUAE KNaccoB. TO NPUBENO K CEPbE3HbIM
npo6riemMam co c6opkoi Mycopa, NOTOMY YTO BUPTYaslbHOM MaLLMHE CTaHOBMITIOCh BCE CIIOXKHEE
MCKaTb MECTO MoA HOBble K1acchl B 06n1acTu HecMeHsieMoro nokonexust. (Takas cuTyaums
NposiBNSETCS 0COBEHHO OCTPO, €CnM Bbl APryMEHTOM -XX:MaxPermSize orpaHuuvnu pas-
Mep Kyun). B naHHOM cnyyae JSP-aitsibl AaXe He OTHOCUINCL K UCMOSTHSieMOMY Koay. OHM
coaepXxanu ToNbKO CTaTUYECKUIA KOHTEHT. U anst ynpaeneHust atumm 25 000 dpparMeHTamm
Kyaa nydile 66110 BOCNonb30BaThCs 06bI4HbIM HTML-KOAOM C XpaHWUIULLEM ANs K3LWMpPO-
BAHHOMO KOHTEeHTa. ([pyrue npeaocTepexeHusi, Kacarolwmecss KOPPEKTHOro K3LWMPOBaHWS,
Bbl HaiaeTe B pasaene 10.2.)

3ANOMHUTE

He ucnonb3yiite Koa B Ka4eCTBE KOHTEHTA

3arpy3ka JSP-knaccoB B naMsiTb NpeacTaBnsieT cobol CBoero poaa KawmuposaHue. Bonbluoe
KonuuecTBo JSP-haiifioB BMOSHE MOXET MepenoHUTb 06/1acTb HECMEHSIEMOTO MOKONEHWSI.
W padxxe e nepenonHeHNst He MPOMU30MAET, 3a4eM HanpacHo TPaTUTb NaMsiTb, KOTOPYHO MOXHO
66110 6b1 NCMONB30BaTh ANS PELLEHNS MONE3HbIX 334a4, @ BMECTO 3TOTO Bbl XPaHWUTE TaM K/1acchl,
obpalleHne K KOTOpbIM NMPOUCXOANUT TONIbKO B MOMEHT Mepesarycka CepBepa MpUIIOXKEHWIA.

9.3. lMNepebop ¢ AJAX

Texuonorusg AJAX (Asynchronous JavaScript plus XML — acuHXpoHHBII

JavaScript-kon mwmoc XML) craia cunonumom caiitos «Web 2.0», takux kax

Google Maps u del.icio.us. AJAX-ipuiioskeHne BCTpauBaeT B CBOM BeO-CTPAHUIIBI

JavaScript-xon, ormipaBasionuii B (GOHOBOM pesKIMe 3aTPOCHI K CAlTY, TIOKA MOJIb-
30BaTeNb 3aHAT ApyruMu genaMiu. OTBET cepBepa MO3BOJISIET OOHOBJIATH YACTH TEKY I
CTPaHUIIBI, B TO BpeMs Kak B « Web 1.0» yBuzieTs 1o60e 06HOBICHHE MOXKHO GBLIO TOJIBKO
1OCJIe TIOBTOPHOIT 3arPY3KU.

Xors rexronorust AJAX r3BecTHa yKe HeCKOJIbKO JieT, B Google BhIIBUHYJIN ee Ha [ePBbIi
TUIaH ToJbKO B poektax Gmail  Google Maps. Dtu npuioxeHns IprBJIeKIn Beeobiiee
BHUMAHHE T€M, UTO B HUX OTMaIa HEOOXOIMMOCTD B HEKOTOPBIX Betifax. [ToutoBast cirysxba
Gmail ymeer 6e3 mmepe3arpysKku CTPaHHITB ABTOMATUYECKH TTOJICTABISITH 4IPEC, & TAKIKe
Pa3BOpaYMBaTh U CBOPAYMBATD OTAENbHBIE BeTBH Mepenncku. Cayxba Google Maps net
etre faspire. bes mepe3arpysku CTPaHUIBI MOKHO BBITTOTHSATD TAHOPAMUPOBAHME U 13-
Merenne Mactirtaba crpanuiibl. HoBbie (hparMenTsl KapThl TIOATPYKAIOTCS aBTOMATHYECKH
U MOSIBJISTIOTCS HA DKPaHe CPa3dy JKe, KaK TOJIbKO CTAHOBSITCS IOCTYITHBIMHU.

OpHako, K COXKaTIECHNIO, TAJIEKO He BCe 06JIaIal0T CePBEPHBIME (hepMaMI TAKOTO JKe pas-
Mepa, kak Google. [l Muorux caiitos AJAX-IPUIOKEHUS 03HAYAIOT HAMHOI'O OOJIbIIIEe
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KOJITYECTBO 3aIIPOCOB OT Opaysepa k Beb-cepsepam. K ToMy jke oHM elrle 1 OsABJISIoTCsT
Ky/ia yaiie. Bpemst MeX/Iy IeT9KaMu CPETHETO M0JIb30BaTe sl HA OOBIYHOM caiiTe CO-
CTaBJISIET OT IISITH JIO JIECSTH CeKYH/L. YacTb 3TOTO Mepnojia 3aHNMAEeT BPEeMST OKM/IaHNS
TTOJIb30BaTEIeM OKOHYAHUS 3aTPy3KH M BU3YaJaN3al[ii CTPAHMITEL. B cirydae ke cafita
Ha Oaze texrosorun AJAX Bpemst Meskay HTTP-3anpocamut B GOJIBIIMHCTBE CJIy4aen
COCTaBJISIET OT OJTHOU /10 TPeX ceKyH/I. VIHAMBIyaTbHbIE 3aITPOCHI, KAK TPABHUJIO, UMEIOT
MEHBIIUI Pa3Mep, a Tak KaK B OTBET 0OBIYHO MOCHLIAETCS TOJIBKO (PPArMEHT CTPAHUILBI,
pa3mep oTBeTa Takke MeHble. COBOKYIHBIHN 3(h(eKkT BO MHOTOM 3aBUCUT OT TOTO,
KakuM 06pa3oM Bel peasmayete Texuoaoruio AJAX. ITpu KOPPEeKTHOM MCTIOTb30BAHITH
BBI MOKETE CHU3UTH U3JIEPKKH HA TOJIOCY Mpoiyckanus. B mpotusaoM ciydae AJAX
MOTIOTHUTETHHO HATPYIKAET YPOBHU BeG-cepBepa U cepBepa MPUIOKEHHI.

Bosee momnoe ommcanne Texaonornn AJAX BBIXOAUT 32 pAMKHU TeMBI JaHHON KHUTH
(vHTepecyomMUMCs s peKoMeHyo KHUTy Pragmatic Ajax Jlxactuna Tetmanna), Ho Tak
KaK 9Ta TEXHOJOTHSI TIPEACTABISIET OGO 060I0I00CTPBIN Med, XOTET0CH OBl paccKas3aTh
0 TOM, KaK ee IIPUMEHSITh, YTOOBI He TIOPE3aThCSI.

MpoeKkTMpoBaHNe B3anMOAENCTBUSA

AJAX — 3T0 TeXHOJIOTHS JIOCTUKEHUS T11eJU, a He cama 11eJib. Ha rmepBoe MecTo 10/5KHO
BBIXOJMTD yA00CTBO 1OJIb30BaTeIs, 109TOMY npuMensiite AJAX ToIbKO TaM, rjae ata
TEXHOJIOTHSI IEHCTBUTEIbHO 00JIeTYaeT B3anuMoieiicTBIe ¢ Tosib3oBaresieM. Hanpumep,
sT BUJIEJT CAfiT, MOCTPOEHHBIH Ha 6ase «rmaBHON AJAX-cTpanuiisiy. ITo OblTa eINHCTBEH-
Has cTpaHuila, cogepskasiiast Becb HTML-koza. Bee B3aumoeiicTBrst ObLIN peasn3oBaHbl
uepes AJAX-3a1pockl, a MX pe3yIbTaThl 0TOOPAKAINMCH Ha ITOH JKe cTpaHuIie. ITo GO
yskacHo. Kasasocs, uto caiit cioman 6paysep! Krnornka Hasaa (Back) He Bospaiiiaia Bac Ha
MIPEIBIIYIIY IO CTPAHUILY, 4 3aCTaBJIsiyia YIUTH ¢ caiiTa. A XysKe BCETO TO, YT0 0OHOBJISIIACH
CTPAHUIIA JIUITH Yepe3 HEKOTOPOe BPEMsI MOcJIe JeHCTBUI TI0JIb30BATENS, TPIUUEM HTO
BpEMSI 3aBUCEJIO OT CJIOXKHOCTH 3arpoca. B pesysibrate co3/iaBasoch BlieyaTIeHUe, YTO
CTpaHKLA MEHSIeTCSI CIIyYailHbIM 00pa3oM 6e3 Kakoi-/1100 06paTHOM CBI3H ¢ Gpay3epoM.

ITpumensars AJAX sryudliie Bcero i peanusaliy B3auMo/eiicTBI, KOTOpPble MO3T 110JIb-
30BaTeJIs IpeJCcTaBIsgeT Kak erHyo 3a1a4y. B ciayuae moutosoii cysx6er Gmail takoit
3ajlaueil ABJISIETCsT, HAITPUMED, «OTIPABKA MOYTHI». ITO MOKET OBITh JII060E MHOTOCTY-
[eHYaToe B3auMOoJIeiiCTBIE, I 3aBePIIeHUs KOTOPOTO B 0OBIYHOM Cilydae moTpeboBa-
JI0Ch OBI HECKOJTBKO cTpanuil. Eci y Bac ecTh «MakeTs» caiita, oOpatnre BHUMAHUE Ha
JIMHeHHbIe TeTTOYKY CTPAHNII, KOTOPBIE B KOHEYHOM cUeTe BO3BPAIAIOTCS Ha TJIaBHYIO
WITH Ha JTI0OYT0 IPYTYIO CTPAHMUITY.

Bpems BbINoNHeHWA 3anpoca

B psize panHux pykoBoAcTB 110 AJAX-6ubmoTekaM JeMOHCTPUPOBAIUCH 3aIIPOCHI aBTO-
MaTUYeCKOTO 3aIOJIHEHSI, TOChLIAEMbIe KJKIYIO YeTBEPTb CEKYH/IBI, YTO, HECOMHEHHO,
YBEJUUUBAJIO 3aTPY3Ky cepBepos caiita. Bojiee HOBble GUOIMOTEKH TTOIEPKUBAIOT
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HACTPAaMBAEMYIO 3a/I€PKKY, TO3BOJISAIONIYIO OTIIPABJATH 3alIPOCHI HA ABTOMATHYECKOE
3aIoJIHEHIE Yepe3 OIpe/iesIeHHbIe TPOMEKYTKU BpeMeHu (06br9HO 500-MUIHCeKy -
HbBIE) TT0CJIe TPEKPaIleHus TT0JIb30BaTEILCKOT0 BBO/IA. PagymeeTcs, aT0 3ajiepKKa repes
omnpaskoil 3arrpoca. Bpems o:xuanus moab30BaTe s CKIAIbIBACTCS U3 Hee, a TAKKE U3
3aJIEPKKU, CBSI3AaHHOI ¢ OTITPABKOII 3a1poca, 00paboTKOM €ro CepBEPOM U TT0JydeHHEM
OTBeTA.

CMeHa ceaHca

IIpuBssKa ceanca HOJKHA OBITH HACTpOeHA TakUM 00pasoM, 4ToObl AJAX-3a1pockl
YXOIWJIA HA TOT JKe CEPBEP MPUI0KEHUI, HA KOTOPOM HAXO/UTCS M0JIb30BATENbCKUI
ceanc. V3beraiite HEHYKHBIX EPEKIIOYECHUN CEAHCOB.

dopmaTnpoBaHue OoTBeTa

He crout Bosspamars atn HTM L-ctpanuiisl, #u ux ¢pparments. HTML-kox siBasiercs
CJIUIITKOM TIOAPOOHBIM; TIEpe/IaBast ero, BBl BIYCTYIO 3aHUMAETE MOJIOCY MPOITYCKAHUSI.
Bwmecto atoro Bo3Bparnaiite ToIbK0 faHHbIe 63 GOPMATHPOBAHUS, YTOOBI KJIMEHT CMOT
JIMHAMUYECKU OOHOBJISITH DJIEMEHTHI CTPAHUIIBL.

IMonb3yiiTech st faHHBIX 00BEKTHOM JavaScript-norarueii (JavaScript Object Notation,
JSON)!, a ne XM L-komom. /la, 1 TOMHIO, 9TO B CAMOM HAa3BaHUU TEXHOJIOTHUU €CTh YIIO-
mMuHaHNe XML, HO 3TO c/IesIaHO TOJBKO TIOTOMY, UTO N3HAYATBHBIH BapnaHT «AJAS»>
niokazasicst MeHee 38yIHbM. Dopmat JSON HaMHOTO TTPOITEe AHATH3UPYETCS B Hpaysepe i
GoJtee TAKOHNYEH, UTO YMEHDINAET MOTPebIIeH e TTO0CKHT POy CKaHust. [IprMepst TOTO,
HACKOJIbKO KpaTkuM siByisieTcs JSON B cpaBHennu ¢ XML, MOJKHO HaliTH Ha CTpaHUIlEe
http://www.json.org/example.html.

OBPATHAAA CTOPOHA ®OPMATA JSON

CnepnyeT NoMHWUTbL 06 ofHoW ocobeHHocTH cdopMaTta JSON: B HEKOTOPbLIX MpuUMepax ans
06paboTku JSON-cTpok mcnonbayetcs JavaScript-chyHkumst eval(), B pesynbrate yero
06bEKTbI OKa3bIBalOTCS HEMOCPEACTBEHHO B Cchepe AeiCTBUS MHTeprpeTaTopa. ITo KpaiiHe
nnoxas naes! Jaxxe ecnv ans NpoBepku caiiTa B 6pay3epe Bbl NOJb3yeTeCh NPOTOKOM0M SSL
W HaAeXHbIMU cepTudmKaTaMu, Kak Bbl CMOXKETE MPOBEPUTL KOA MPUMIOXKEHWS Ha caiiTe?
[locTaToO4HO BCEro OAHOM0 3/10HAMEPEHHOMO NPOrPaMMUCTa, KOTOPbIN HanNWLIET BPeAOHOCHbIN
cueHapuii B dpopmaTe JSON ans 3anycka Ha KOMMbIOTEPE NOMb30BaTeNs. Takoin cLeHapuit
MOXET CAeNaTb HEMAO NI0X0ro, OT NEPECHISIKM TPETLUM NMLAM KOHbUAEHUMANbHON MHGOp-
MaLwmu A0 OTNpaBKy (anbLUMBbIX 3aKa30B. PazyMeeTcs, «xakep»-pa3paboTumk B COCTOSHUM
NpUUYNHUTL ywepb v apyrummn cnocobamm, HO 3a4eM CaMOCTOSITENIbHO AaBaTb €My B PyKU
TaKyto NPOCTYI0 BO3MOXHOCTb HaBpeaWTb Nosb30BaTensiM?

1 Cwm. http://json.org/json-ru.html.
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3ANOMHUTE

Us6eraiiTe HeHY)>XHbIX 3afpocoB

He Hy>XHO MocbiIaTb 3anpochl B PeXMMe onpoca AJ1st Takux hyHKLMOHaSbHBIX BO3MOXXHOCTEMN,
KaK, K NpyMepy, aBToMaTU4ecKoe 3anosnHeHune. Ecivm BaM HeE06X0AMMO eto BOCMONb30BaThCs,
OTnpaBnsiTe 3amnpoc TObKO NOC/e U3MeHeHNs nons Beofa. (MHe BCTpeyanuch y4ebHUKM,
COrNlacHO KOTOPbIM 3anpochl OTNPaBASINCE KaXAble YETBEPTb CEKYHAbI!)

YuuTbiBaiiTe apXUTEKTYPY CeaHca

Y6eanTech, uTo Bawwm AJAX-3anpockl coaepxaTt cookie-aiin ¢ naeHTMhHUKaTopoM ceaHca
unu napameTpomM 3anpoca. (MepBoe peanusyeTcs HAMHOro MpoLle BTOporo.) B npotueBHoM
CNyyae Ball cepBep NpUIoXeHW ByaeT OTKpbIBaTb HOBbIN (COBEPLLEHHO HEHYXKHBIN) CeaHc
ansa kaxaoro AJAX-3anpoca.

MuHUMHU3UpPYITE pa3Mep OTBETOB

Bo3BpallaiTe MUHUMabHO HEOBXOAMMOE KONTMUYECTBO AaHHbLIX. OTNpaBnsaiTe OTBET B hop-
MaTe XML unu JSON, Ho HuKak He B Buae HTML-koaa.

YBenuubTe pa3sMep Bawero se6-3seHa

Bawwum Be6-cepBepaM MpuAaeTCs UMETb AeN0 C BO3pacTalolWmMM KOMMYECTBOM 3arpocoB.
06s13aTeNbHO YBENNYLTE MAaKCUMasIbHOE YNCIO COEAMHEHMIA, C KOTOPBIMU MOXET CMPaBUTLCS
BalLe 3BeHO Be6-y3/10B, 106ABMB CEpPBEpPbI UM YBENMYMB KOJIMYECTBO KIIMEHTOB HA KaXKAoM
cepsepel.

9.4. 3aTAHyBLUMECH CEeaHCbI

B HesamamsiTHBIE BpeMeHa, KOT/[a MOSIBUJTACH TiepBast Java-crerndurarnust Servlet,

GBILIIO PEIIeHO, UTO MO YMOJYAHUIO BPEMs OKUIAHWS CeaHca MO0JKHO COCTaB-

a471b 30 MuHyT. VIMEHHO CTOJIBKO CEaHC OCTAeTCs B MAMSATU NOCAE TOCJIETHETO
3arpoca mosb3oBaress. Kak oTMeuanoch B I71aBe 7, MoJIb30BaTE/IN Ha CAMOM JIeJie YXOIAT
B Hauasie neproja oxunanus. [IpobiemMa B TOM, UTO MpeJCKa3aTh, KaKOi U3 3aIPOCOB
MOJIb30BATES OKAKETCS TOCIEIHNM, HeJb3s. (A aT0 He Mpe/iBelaeT HuYero XopoIiero,
He Tak 1?) HaBepHsaKka MbI 3HaEM TOJIBKO TO, YTO CEAHC OCTAETCS B TAMSATH 110CJIE YXO/1a
MOJIL30BATEJIS.

AKTUBHBIN ceatc TOTPEBISIET pecypcehl, TaaBHbIM 06pasom mamsaTh. CepBepn! Java-
NPUJIOKEHUI BCera MMET OTPAaHUYCHHYIO TTaMsTh. VI30bITOK CBOGOIHOM TaMsITH
OKa3bIBaeT KPUTHUECKOE BIAMAHNE Ha CTAaGUILHOCTD W TTPOU3BOAUTETHHOCTD Java-
npustoxkenuil. IloaToMmy 3acTpsBiine B IaMSATU CEAHCDI IPECTABIIAIOT IPSMYIO YTPO3Y
30POBBIO 1 GJaronojyunio cucreMbl. CTeneHb UX YIPO3bl MPSIMO TPOMOPIIMOHATbHA
BpPEeMEHU MPeOhIBAaHMS B TTAMSITH.

Barmra cicrema 10/KHA CTPEMUTHCS H30ABUTHCS OT ITHX CEAHCOB MPHU MEPBOT Jke BO3-
MoskHOCTH, OOIIENTPUHSTHII TAMAYT, [0 YMOJIYaHUIO PaBHBINA 30 MUHYTaM, — SBHBII

1 B Apache 3a 910 oTBewaet KouduTypanmonHbIii mapametp MaxClients.
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nepebop. [poananusupyiite 06pasibl Tpaduka Baiero caiita, 4To6bl OMPEAETUTH
cpejiHiee U CTAHIAPTHOE OTKJIOHEHUE OT BpEMEHU MEXK/TY 3a1IPOCAMU CTPAHUIL, KOTOPOe
BCe ellle MOXKHO OTHECTH K ceancy. /pyrumu cioBamu, iBa MOCEIIeHUs B OUH JI€Hb C
MPOMEKYTKOM B HECKOJIBKO YaCOB He OTHOCSTCS K OJHON U TO¥ JKe 1ocJieloBaTe N b-
HOCTH JIeWiCTBUIL. AHAJOTHMYHO, IBA BU3UTA OHOTO I10JIb30BATEJIS, HAUNHAIOIIUECS C
[JIABHOI CTPAHUIIBI, COBEPIIEHHbIE C IPOMEKYTKOM B 4ac, cKopee 6cezo, He BXOAAT B
oluH ceanc. B To jxe BpeMs [Ba 3a11poca, COBEPIIIEHHbIE C TIPOMEKYTKOM B 29 MUHYT,
C OIHON BHYTpEeHHE! CTPAHUIbI HAa APYTYIO BHYTPEHHIOIO CTPAHUILY, CKOPee BCETO,
SIBJISTIOTCST TIPOSTBJIEHUEM aKTUBHOCTU OJIHOTO M TOTO JKe TI0JIb30BaTesl. XOPOIIUM
BApPUAHTOM SIBJISIETCS B3SITHE B KAUECTBE TaliMayTa JIJisI CeaHca OJHOTO CTAHAAPTHOTO
OTKJIOHEHUSI TTOCJIe CPeIHEro BpeMenu 3ajiepkku. Ha npaxTuke [yt MHTepHeT-Marauta
a1o Oymer npumepto 10 MUHYT, 5 MUHYT — Ui MeIUAILI03a U 10 20 MUHYT — 11
CaiiTOB, CBSI3aHHBIX C TYPUCTHUECKUM OU3HECOM.

3afanTe Ans ceaHca Tal‘/'IMaYT KaK O4HO CTaHAapTHOE OTK/IOHEHME, cneaytollee 3a cpeaHe-
CTaTUCTUYECKUM BPEMEHEM 06AYMbIBaHVIFI.

Erte syuiie cenath Tak, 4To6bI HECOOXOAMMOCTD B ceaHce oTnana. Ecim ceanc BKIIO-
gaerT B cebst HAbOP BPEMEHHBIX COCTOSIHUI, KOTOPbIE YHUYTOKAIOTCS MOCTE yX0/a
MOJIb30BATEJIsT, UMEET CMBICJ XPAHUTh €T0 HEKOTOpOoe BpeMsi. Eciu ske Bce ajieMeHTh
ceaHca TPeCTaBAAIOT cOH0il KOMUIO B TAMSITH YCTOWYNBOTO COCTOSAHUS, HUUTO HE
Melaet B Ji060i MOMEHT YHUUTOKUTH U 3aHOBO CO3/IaTh ceaHc. [Ipu Takom mojaxoje
ceaHc — 3TO He HoJiee YeM COXPaHSAEMbIil B MaMsITU K3l I HACTOSATEIHHO PEKOMEH-
JLYI0 UMEHHO 3Ty MO/JIeJIb, TAK KAK OHA BBITO/[HA C TOUKU 3PEHUSI KK BEIYUCIUTENbHOI
MOII[HOCTH U CTAGUIIBHOCTH, TaK U TOJIb30Baresist. TOJbKO pa3paboTUMKU MOHUMAIOT,
3a4eM Hy’KHBI ceaHchl. [Tosb3oBaTenu He 00T HaBSI3bIBAEMBIX CEAHCAMU OTpaHUYe-
Huii. BosBpaliieHue B MCXOHYO TOUKY TOJBKO MOTOMY, 4TO HAYAJICS TIOKA3 OUePeIHO
cepuM cepuasia, He MOXKeT He pas3jpaxarh. [10Jb30BaTe/ N XOTAT YXOAUTh U BO3BPa-
IATHCSA [0 CBOEMY KEJIaHUIO, TIOTaJIast B Ty CaMyI0 TOYKY, Ha KOTOPOI OHM 3aKOHY NI
pab6ory.

ITO 03HAYAET, YTO TAKUX TIOHATHH, KaK, K IPUMEPY, BpEMEHHast KOP3UHA, ObITh He J0JIK-
HO, 8 Pe3yJILTAaThl BBIIOJTHEHHOTO MOJIb30BaTEIEM OMCKA TOKHBI OBITH JOCTYITHBI U B
OymynieM, KakuM Obl CITOCOOOM OHU HU OBLIM TTOJyYeHbl — IPU MOMOIIN TOUCKOBOI
caryKOBI MM OOBIYHBIM 3aITPOCOM K Gase manubix. MaenTndukaTop u IpearnodTeHus
OJIB30BATE/IS TOJIKHBI OCTaBAThCA akTUBHBIMHU. ( OIHAKO TIOJTb30BATEIO HY/KHA BO3MOJK-
HOCTb KaK-TO OTAEJSATH ceOs OT UCTIOIb3YEMOTO YCMpOLCMEa, HATIPUMEpP OT TepMUHAJA
B OMOJIMOTEKE WIIH adPOIIOPTY.)

EnnHCTBEHHBIM UCKITIOYEHUEM SBJISIOTCS CBSI3aHHbBIE ¢ (hMHAHCAMU KOH(DUICHIITATBHbIE
JIaHHbIE, HAIPUMED HOMEP KPEMTHOM KapThl MJIM HOMEpP COIMAIBLHOTO cTpaxoBaHus',

! Homep conmanbhoro crpaxosanust B CIITA gaBisgercss 9KBUBAJIEHTOM HAILIEr0 HOMEpPA Macrop-
ta. — [pumeu. nep.
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3ANMOMHUTE
CokpalyaiiTe BpeMsi XpaHEHUS ceaHca

XpaHuTe ceaHcbl B MaMATU MUHUMabHO Heobxoaumoe BpeMs.. B pa3HbIX JOMEHax OHO 6yneT
pasnnyaTtbCA.

MoMHMUTe, YTO NoJsib30BaTesNIN HE MOHMMAIOT, 3a4YeM HY)KEH ceaHC

Monb3oBaTeny MNOHMMALOT, YTO aBTOMATUYECKMI BbIXOA CBA3aH C 6€30MacHOCTbo. Ho oHM
HMKOTAa He CMOTYT MOHSATb, MOYEMY MX KOP3MHA MCYE3/a MOC/e TOro, Kak OHW MpOBEn
[BajuaTb MUHYT, pasr/isgblBasi TOBapbl Ha APYroM caiTe. Belum He fomKHbI cye3aTb TOMbKO
MOTOMY, YTO NMOJIb30BaTE/b HA HEKOTOPOE BPEMSI OTBJIEKCS.

CoxpaHsiiTe K/II04M, a He Lesible 06beKTbI

CoxpaHsisi B ceaHce Lesble 06beKTbl, MCI'IOHbByVITe MSIFKMUE CCbISIKK. HO nyylue BMecTo 3Toro
XpaHuTe KoUM K 06beKTaM ANUTENbHOrO0 XpaHeHus. BbluncnmTenbHas MOLHOCTb TaKom
CUCTEMBI BbILLE, @ AN NONb30BaTeNs OHa yaobHee: nonb3oBaTeslb MOXET BEPHYTLCS Yepe3
yac WK Yyepes Heaento U 0Ka3aTbCs B TOM e MeCTe, rae OH 3aKoH4u paboTy ¢ caiTom.

9.5. HanpacHbIl pacxoA NpoCTpaHCTBa
HTML-cTpaHuuamm

A Bumesr MHOTO TIJIOXUX BeTleld, B ONTpaB/laHe KOTOPBIX BBIJBUTAJICS apTyMEHT

«I10J10Ca IIPOILYCKAHUS CTOUT JICHIEBO» U «IIPOLECCOPLI CTOAT JelleBo». Kak Bbl

MOTJTH YOeMUThCsT B pasziesie 8.5, HU OIHO U3 9TUX YTBEPKICHUN He sBIISETCS
npasnoil. HeachhekTMBHOCTD HETb3s OTIPAB/IBIBATH HUYEM.

Be6-npusoskenust CKpoiBaioT B cebe Maccy Hea(hHEKTUBHBIX PEIIEHUIi, OT KOTOPBIX
KaKIbIH IeHb CTPaJIaloT 1oJb3oBaresu. [IpejcraBbre, 4To pasMep CTpPaAaHUIIBI MOKHO
ymenbiutsb ¢ 200 g0 150 Koaiit, — kcraru, He Takast yiK pefikast cuTyarnust. A 5T0 Ha
25 % MeHbliie 6ANTOB, KOTOPBIE IPUAETCS 3aTPYsKATh T0JIb30BaTe0. [Tpu OAKII0YeHN N
[0 CPETHECTATUCTHYECKON TesieOHHOI JmHnn 3arpyska stux 50 Kbaiit 3aHumaer 10
JlecsATH ceKyH/I. BanseT oHO 1 Ha 1T0JIb30BaTeNeH MTUPOKOIONIOCHBIX coeinHeHn. 11 BOT
KaKuM 00pPa3oM.

Ha renepaiuro stux 50 Kobaiit HeHysKHOI MHGOPMAIUU cepBep IPUIOKEHUN TPATUT
IUKJTBI TTpotteccopa. [Ipoxo/ist uepes ceTeByIo KapTy cepBepa, OHU 3aHUMAIOT MOJIOCY
nponyckauust. OHU UYT B CETEBON KOMMYTATOP, /ISl HUX BBITIOJIHSIETCST BBIYUCIEHNE
KOHTPOJIbHOI CyMMBI, 3aTeM Oydepusalinst, MapIiIpyTH3aLUsI, IOBTOPHOE BhIUUCIEHUE
KOHTPOJILHOI CYMMBI 1 JIECEPUAJIN3AITNST HA KAKOM-TO JIPYTOM TIOPTY KOMMYTaTOPa. ITOT
HOPT MOKET OBITh COEIHEH ¢ (haePBOJIOM — CIIEIUAIbHBIM MapIIPY TH3aTOPOM, KOTODPBII
HIOBTOPSIET [IEPEUNCIIEHHBIE CETEBBIE OlePalliu, J0OABJIASA K HUM IIPOBEPKY GE30IIaCHOCTH.
Itu 50 KGailT BO3BpaIaloTCsl B KOMMYTATOP — MOJKET OBbITh, TOT K€ CaMbli,  MOJKET
ObITh, KAKOH-TO JAPYTOM, IPOXOAT Yepes BCE TY Ke CETEBYI0 HUBKOYPOBHEBYIO KAHUTEJIb
U HanpasJistioTest Ha BeG-cepsep. Iocennuii 6ydepusyer stu 50 KbaiiT B namsaT BMecTe
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CO 3HAYNUMOIT YacThIo CTpaHuIlbl. Ecou kaskpiii 3armpoc 6yzer ncrnoabzosarh 200 Koaiir
namsaTu Be6-cepsepa BMecto 150 Kbaiit, cepsepy 171st 06paboTKM 3a11pocoB oTpebyeTcst
Ha 33 % Goubliie onepaTuBHON maMsaTH. [locse TOro Kak reHepaius CTpaHuIbl 3aBep-
mUTes, BebG-cepBep OTIPABUT ee B Gpaysep... yepes elne oiuH (haepBos, KOMMYTaToOp 1
110 MEHBIIIEH Mepe OJIH MapIIPyTU3ATOP.

Irtu 50 Koaiit Tpebyior Muoro sunManusa! Ha kaaoM 1are OHE MCIOAb3YIOT 60
JOTIOJHUTEJIBHYIO TAMSITE, JIHG0 6oJIee IMUPOKYIO, YeM HY/KHO, TI0JI0CY TPOTTYCKAHUSI.

Ectb u eme ogun acpdekr. Uem Gosbie cTpaHuiia, TeM aojblie 6paysep u Be6-
cepBep TOJ/IEPKUBAIOT coelMHeHre. A TIOKa COe/IMHEHNE OTKPBITO, HU OJIUH JIPYTOii
3aIpoOC He MOJKET UM BOCTIOJIb30BaThest. Ho BeG-cepBep MOKET MOIEPKUBATH TOJIHKO
KOHEYHOE YUCJIO COeIMHEeHN! AHAIIOTHYHO TOMY, KaK IIOTOKHA KOHKYPUPYIOT 32 MO/
KJoueHust K 6aze JanubIx (CM. pasjen 9.1), KoHeUHbIe TT0JIb30BATENN MOTYT KOHKYPH-
poBaTh 3a MOAKIIOYEHYSI K BeO-cepBepy. A 6e3 9TOro MoJIb30BaTEb HE MOJKET TOTACTh
Ha CaHT.

HOSTOMy B BalllMX MHTEpecax, 4TOOBI BCE coeMHEeHA O6C]Iy>KI/IBaJII/ICb n OCBO60>KH8.JII/ICI)
C MaKCUMaJIbHO BO3MOKHOM CKOPOCTbIO.

Ho ecimm Biusgnme «pasnytbix» HTML-cTpanuil tak mary6Ho, KTO U 3a4eM UX JeIaeT?
Pasymeercsi, HamepeHHO UX He JiesiaeT HUKTO. Bee mpoucxoaut aBromaruvecku. /luzaii-
HepbI CO3/AI0T CTUJIbHbIE MAKEThI CTPAHUIL B Ipusioskenun Dreamweaver. [IporpamMmucTst
BcTaBJsAioT ux B ASP-, JSP- mim RHTML-mabsionbl. A cepBep IPUIIOKEHUI TeHEpUpPYyeT
U3 9TUX MabA0HOB cTpaHuilbl. HeahhekTHBHOCTH MOJKET BKPACTBCS HA KasK[OM IIare.
Paccmorpum Hanbosiee 4acTbie Crydau.

MycToe npocTpaHCTBO

Be6-npunoxenus crposarcs us pparMeHToB crpanull, 6yab 910 JSP- u JHTML-
CTPAHMIBI, TUIUTKU WK (aiiibl . rhtml. OTu GparMeHTsl 06IeryaoT JKU3Hb TPOrpam-
MUCTaM, MO3BOJISII MHOTOKPATHO UCIIOIb30BaTh pasibie HTML-anemenTs 1 oTHEIISI5
UX OT CTPYKTYPBI cTpaHuIl. BoT To1bKo 00beirHeH e 9TUX (hPATMEHTOB JPYT C APYTOM
MOPOH AT B pe3yibrare 4pe3MepHO GOJIBIINE CTPAHUIBL.

[Ipo1ie Bcero 3aHATb MECTO IYCTBIM IIPOCTPAHCTBOM. Bce HecTanpapTHble Teru, uc-
MOJIb3yeMbIe B A3bIKAX HAMTUCAHUSA MAGJIOHOB, 3aMEHSIOTCS] CTEHEPUPOBAHHBIM KOH-
TEHTOM, a BOT IIyCTO€ IIPOCTPAHCTBO, IIPUMEHsBIIeecs Ipu opMaTupoBanuu aiina,
coxpansiercst. Crofia BXOSAT CUMBOJIBI HOBOI CTPOKH TIOCJIE TETOB MabIoHa, Jaske KOr/a
TEer «pacKpblBaeTCs» B HUKY/IA, KaK, K IPUMEPY, YCJIOBHBIH Ter IIPU HEBBIITOJTHEHHOM
YCJIOBUMU.

Sl Buztesr coBepiieHHO BOMUIONIUI TIPUMep CaliTa, TJIaBHAS CTPAHHUIIA KOTOPOTO COCTOSIA
us 6oJiee uem cothu JSP-dparmentos. Crenepuposannbiii HTML-koz sanuMai 6oiee
600 Koaiit, TpeTh 13 KOTOPBIX COCTOSIA LEJINKOM M3 CHMBOJIOB HOBOII CTPOKH, OJIHOIL
po0GeJIoB.



9.5. HanpacHbIit pacxoa npoctpaHcTa HTML-CTpaHuuamm 177

ITO 3ByUUT HaHAIBHO, HO MIPe/ICTaBbTe cebe MoIb30BATES ¢ TOCTYTIOM TI0 Tesie(hOHHON
JIMHUU, KOTOPBIH JIOTIOJIHUTENBHO TIATh CEKYH/T O3KHUaeT 3arpysku nabopa npobenos! Ha
CHUCTEMY 9TO TOKE CHIIBHO BiuseT. [Ipobesibl PH KaskioM 3aIpoce CTPAHUIIBI «ChEAI0T>
nononnureibio 200 K6aiiT na Be6-cepsepe, Tak Kak OTBeTHasI cTpanuia Oydepusyercs
nepest OTIpaBKoii ee B Gpaysep. [ToCKoIbKY He MPoIeccopbl, a Beh-cepBepbl, Kak MPaBIIIO,
CTAJIKMBAIOTCS C OTPAHUYEHUSIMU TIAMSITH, DTO YMEHBINAET OOIIYI0 BBIUUCIUTENBHYIO
MOIIHOCTB caiiTa. VI36bITOYHOE ITyCTOE MECTO MOKET CTOMTH Kommanuu Gosiee 15 000 mo-
JIAPOB B TOJ[ TOJIHKO 32 CUET OTLJIATHI MOJIOCKI TIPOTYCKAHUsT 1 Ge3 yuera CTOUMOCTH JI0-
MOJIHUTENBHBIX BEO-CEPBEPOB.

lMycToe npocTpaHCTBO MoXeT oborTMch B 15 000 fonnapos B rog.

K cepBepy nmpuiioskeHuii MOKHO 100aBUTD TIEPEXBATYHK, KOTOPBI Gy/I€T OT(UIBTPOBHI-
BaTh M30BITOYHOE MYCTOE TPOCTPAHCTBO. 51 YacTo BU/EN, KaK 3aTPaThl TIPOIIECCOPHOTO
BpeMeHHU Ha (GUIbTPAIIMIO OKA3bIBAJIMCh MEHbIIE 3aTPaT Ha OIEPATUBHYIO 1aMATh
U 110JI0CY TIPOILYCKaHUS IIPU OTCYTCTBUM (DUJIBTPAIIIN.

[oporue nsobpa)xeHus-pa3genuTenu

[TpakTnuecku jobas guHamuuecku remepupyemas HTML-cTpannia nuMeer 0QHO WK
HECKOJIbKO M300paskeHmii-pasaeuresieil. T MajeHbkue mpospautbie GIF-daiibl,
WU OJTHOTTHKCETbHBIE M306pakeHnsT (HHOT/IA Ha3bIBAEMBIE NPOKAIAOKAMIL) PABTHUHBIX
I[BETOB, Be3ecyny. M kak oxazasoch, OHU MJIOXO BAUIOT HA TIOJIOCY TIPOITYCKAHUS
1 y10OCTBO TIOH30BATES.

[peanonoxumM, y Bac ecTh sueiika TabIuIbl, KOTOPas IJIsT Pean3aliuy 3a[yMaHHON
KOMIIOHOBKH JIOJIKHA UMETD Ollpe/ieJIeHHbIN padmep. Bol MokeTe 3a1aTh MIUPUHY 1
BBICOTY CaMOil STYeHKH, HO 3a4acTyIO B Hee B KAYeCTBE KOHTEHTA BCTABJSAETCS M3006pa-
sKeHnue-pasenuresnb. Hanpumep:

<img src="/images/spacer.gif" width="17" height="23">
Iro 53 Galita cebuiky Ha n3oOpaskenue. VIX MOMKHO 3aMEHUTb BOT 9THUM:

&nbsp;

Atu 5 6aliT, BcTaB/leHHbIe BMeCTO 53, 9KOHOMAT 48 6aiiT. ITO 4nCIO0 He KakeTcs GOJIbIIIM,
HO CJIEJIyeT TIOMHUTb, YTO CTaHapTHas cTpaHuiia cogep:kut ot 12 no 40 paznenuresneit
B Pa3HBIX MeCTax.

He 3a6yzire yuects apext ymuozxenust. Copok BoceMb 6aiiTo, coxpaHenHbie B 12 Mectax
CTPAHUIIbl, YMHOMKEHHbIE HA MUJIJIMOH 3aIIPOCOB CTPAHUIIBI B [IeHb, IIPEBPAIIAIOTCS B
576 000 000 6aiiT. 3aMeTAT JIM BalTi KOMMYTATOPbI U MAPIIPYTU3ATOPHI IOTIOJTHUTEN b=
Heie 576 000 000 GaiiT exxexreBHOrO TpadKa?
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Jlnst mob30BaTess Kaskiaoe n300pakeHue-pasieiuTes b (He CChLIKAa CO CTPAHUIIDI,
a peaspbiii URL-azpec) o3navaeT ponosHUTEIbHBIN 3a11poc K cepBepy. Jlaxke ecan
Gpaysep MoIb30BaTENS YKe UMEET B KIIIIE 9TO H30OPAKEHIE, OH 3a4aCTyI0 MHTEPECYETCS:
«300paskenne, KOTOPOE Y MEHST €CTh, €11l aKTYaTbHO?» JTa CUTYAINsT 0OCOOEHHO pac-
MPOCTPAHEHA B CIydYae TMHAMUYECKN TEHEPUPYEMbBIX CTPAHUIL, KOT/Ia Hpaysep morydaer
yKa3aHue He KIIUPOBATb KOHTEHT CTPAHMUIIBI.

Kasxiblil 13 3TUX 3apOCOB U300pasKeHI-Pa3AeIUTE T UIN IPOBEPKHU €To cTaTyca
B K3Ille Ha HEKOTOPOE BpeMst TPeOYIOT MOAKIII0UEHNUs K BeO-cepBepy. U cepBep B ThICsU-
HBII pa3 OTIPaBJIsieT H300paskeHIe-Pa3IeIUTENb, XOTSI B 3TO BPEMSI MOT ObI BBITIOJHSITH
MPUHOCSIILYIO JIOXOJ] TPAaH3aKIIUIO JPYTrOro 1MoJb30BaTeis.

N36bITOK HTML-Tabnuy,

Pa3 yox Mbl 3aHAIUCHh yMeHbleHreM «Beca» HTML-cTpaHull, HOCMOTPUM, KAKUM 00pa-
30M OCYIIECTBIISIETCS (hOPMATUPOBAHIE TIPH oMol Tabsmil. Bee coBpeMeHHbIe Bepenn
OpaysepoB IoIepKUBaiOT KackaaHbie Tabunipl cruieii (Cascading Style Sheets, CSS).
Pasymuoe npumenenrie CSS u cTuiieit o6ecriednBaeT TakoM e TOJHBIN KOHTPOJIb HaJl
dopmarnposanmeM, kak 1 HTML-tabuisl. Ho pasHuiia B BBIMHCIUTEIBHON MOIITHOCTH
IIPY OTOM II0JTyYaeTcs BecbMa BlieyarJisaionieil. TabmaHbie CTPYKTYPhl HE0OOXOANMO 3a-
Ipy’KaTh IIPU KasK10il 06paboTKe CTPaHUIbI, a TaOJHUILY CTHJIEH J0CTATOYHO 3aIPY3UTh
OJINH pas.

Hasxe ecu Tabiauia cTujieil pasMepoM mpesbimaer oOpranyio HTML-crpanuiy, Kyaa
Ba)KHee uncTasg akonomus. S Bujen peaysabsratel cpaBHenus crpanuil ¢ CSS-u HTML-
(hopmatnpoBanmem B cayuae, korga CSS-sepcust 3annmana menee mosoBnasl HTML-
Bepcun. ManTacTuyeckue IpUMepsI IU3aiTHA, TOCTHKUMOTO HCKIIOYUTETHHO CPECTBAMI
CSS u HTML, moskno yBuieTh Ha caiite http://www.csszengarden.com/. Kaskbiit pas,
3aX07Is HA ATOT CAT, 1 HaXO0Ky 110 MEHBITIeH Mepe OIUH BapUaHT IU3aliHa, 3aCTaBIIIONINHI
MEHSI BOCKJIMKHYTh: <1 He MOHMMalo, KaK Takoe yaJoch!»

3ANMOMHUTE
MponyckaiiTe HeHY)>XHble CUMBOJIbl

Yéupaiite nuwHve cumeonbl 3 HTML-koaa. VX reHepaumst 3aHMMaeT LMKIbl npoleccopa Ha
cepBepe NpuIoXeHWit. OHX 3aHMMALOT MOOCY NPOMyCKaHUs Ha CEeTEBbIX KapTax CepBepOB
MPUSIOXXEHU, KOMMyTaTopax, Beb-cepBepax U B MOMb30BaTENbCKMX COoeanHeHusX. Nx 3a-
rpyska TpebyeT BpeMeHU, 0COBEHHO B Cllyyae MeANIeHHOro CoeAnHeHus. Yaansamrte nycroe
MPOCTPaHCTBO, YTOBbI CIKOHOMUTL BPEMSI MOSIb30BaTeNEN 1 AeHbrv Ballein GupMbl.

Y6upaiiTe nycTtoe NpoCcTpaHCTBO

lMycToe NpoCcTpaHCTBO NPOHMKAET Ha CreHepYpPOBaHHbIE CTPaHULbl B MeCTaX, rae eCTb Kb,
YCNOBMS U BKIKOYEHWS!. IMpeKTVBa NMOPOW 3aMEHSIETCS CTPOKOM HYNIEBOW UINHBI, @ NpeKpacHoe
¢opmaTupoBaHue, Co3AaHHOe KOAepoM, OCcTaeTcs. MHe JOBOAUNOCh BUAETb CTPaHuMLbI, Ha
KOTOPbIX 3HaKu Tabynsiuum, NpobenoB 1 NepeHoCoB CTPOK 3aHnManu Ao 400 Kéawr.
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3amMeHsiiTe n306parkeHusi-pasaennTesnim HepaspbiBHbIMU Npo6enammu
nnm CSS-ctunamm

M306paxeHns-pasaennTeny, ocTaBsieMble AM3aliHEPCKMMM MPOrpaMMaMmn Ha CTpaHuLe,
HaNOMWHAIOT MbILWKHBIN NOMeT. OHW ManeHbKWe, HO BPeAOoHOCHble. MpeBpallas An3aiiH
CTpaHuUbl B koA, YorpaiTe Bce Takue n3obpaxeHus.

3ameHsiiTe HTML-Tabnuubl CSS-MakeTaMmm

CSS-cTtunm He ToNbKO H60nblue cooTBeTCTBYIOT «Web 2.0», HO 1 He TpebytoT 3arpysku ans
KaXkaoi CTpaHuLbl B OTIMYME OT TabnnuHbIX CTPYKTyp. HTML-chaiinbl CO CTUASIMK M Knac-
CaMu 3a4acCTyH0 OKa3blBaOTCS HAMHOMO MEHbLLE, YeM UX aHanorn Ha ocHoee HTML-Tabnuu.

9.6. KHonka 06HOBNEeHNs CTpaHuLbI

Kugmycp, nnorza ielicTBus M0JIb30BaTeIs — 3TO XYy/IIee, YTO MOXKET CIYYUTHCA C

cucTeMoil. Jta pasa 0Ka3blBaeTCs Kak HUKOI/IA aKTYaJIbHOM, €CJIM CHUCTeMA yiKe

HaXOJUTCS Mo Harpy3Koil. [IpegcraBbre, 4TO CaliT, KOTOPBIM BBI MTOJTH3YETECh,
HauMHAET «TOPMO3UTh». Ecian 910 J2EE-caiiT, To Kakoii-To T0JIb30BaTEb MOT UHUTIUN-
POBATD 3aIYCK MOJHOTO IIUKJIA COOPKH MyCOPa, MOJYIUB MATHAIATHCEKYHIHOE BPEMSI
otrauka. (Pazymeercs, st MY 9TO B UPOHIMYECKOM CMBICJIE, TIOTOMY UTO B GOJIBIIUHCTBE
carydaeB cOOPIIMK MYCOPA 3aITyCKAETCS aBTOMATHYECKH TI0CTIE HEYIAYHOTO BbI/ICTICHYST
HaMATH, HO UMEHHO 3TO [TPAKTHYECKU FApAaHTUPOBAHHO IIPOUCXOIUT BO BpeMs 110JIb30-
BaTeJbCKOro 3anpoca.) Cuzstiuii mepes; 6pay3epoM MoJIb30BaTe b MOHSITHST HE UMEET,
CKOJIBKO PabOTHI TIPUXOIUTCS TIPOJIEJBIBAT Ha IPYTOM KOHIE ceTr. U eciiu B TeueHme
JIeCSITH CeKYH/I Hy>KHasl CTpaHUIla He MOSIBUTCS, OH, CKOPee BCETo, MeJKHeT Ha KHOTIKe
o6HoBJIeHUst cTpanutibl. [Tocse aToro Gpaysep GPOCHUT yiKe UMEIOIIEEeCs: COeIMHEHME,
OTKPOET HOBBIN cokeT u nomuwieT HoBeiit HTTP-3ampoc.

CepBepy NpUIIOKEHIIT HUIKTO He TOBOPUT, UTO 06PabOTKY TPEABIIYIIETO 3aIpoca CIELyeT
[pekparuTh. BoJjiee TOro, eciiu JINHUS CBA3U MEKLY BeO-CEPBEPOM U CEPBEPOM IIPUIIOKE-
Huii 6ydepusyer OTBETbI, 0 TOM, YTO IPebIAYIIee COeAnHeHre OOIbIIe He HyKHO, MOKHO
OyleT y3HaTh TOJIBKO MOCJIE TOTO, KaK B IIaMATH BeO-cepBepa oKaxeTcs chopMUpoBaHa
u OydepusoBaHa 1iesiag crpanuia. B jrydiieM ciydae cepBep NPUIOKEHUI IPH MOIBITKE
OTIPABUTH BCe ellle JAJIEKIH OT ujieaa OTBeT MOJYIUT HCKIoYenre I0Exception.

Ec/i 3anpoc cTpaHKIbl BHI3bIBAET BBIIOJIHEHME HEKOH TpaH3aKIMM, HapUMep 00-
HOBJIEHHE 0JIb30BATEIbCKOr0 NPOMUIs MU (QUKCAIUIO KAKMX-TO JAHHBIX MOHUTO-
puHTa, BTOPOH 3aIIpOC MOKET OKA3aThCsl 3a0JJOKUPOBAHHBIM B OKUAAHUY 3aBEPIICHIST
nepBoro. B camom mioxom caydae oba 3anmpoca OKaKyTcs B COCTOSTHUN B3aMMHOI
GJIOKUPOBKU.

KoppekTHoro otBeTa Ha BOIIPOC, YTO [€/1aTh C KHOIKOI OOHOBJIEHNUSI CTPAHUIIBI, HE CYIIe-
crByer. [10aTOMY 1IPOCTO HOCTapaiiTech rapaHTHPOBATH TOCTATOYHO OBICTPYIO PEAKITHIO
caiita, 4TOOBI y 110JIb30BaTEIEl He BO3HUKAJIO COOJIA3HA €€ HAKIMATh.
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CEPUAJTU3ALIMA HA NCXOQ4HOM AAPECE

51 BCTpeyan cepeepbl NPUIOXEHWI, NbITAIOLWMECS rapaHTUPOBaTb 06paboTkKy BCEro 04HOro
3anpoca 3a pas ¢ oaHoro IP-agpeca oTnpasuTens. 3To He NOyYaeTca Mo ABYM MpUYMHaM.
Bo-nepBbiX, ecnu Bbl NOMb3yeTech CEThbIO KIWMPOBaHMs, HanpuMep Akamai, Bce 3anpochl
6yayT npuxoanTb C oaHoro IP-agpeca. Takas CUTyauusi BO3HMKAET M y Nosib3oBaTenen
KOPMOPATUBHbIX CETEN C €AMHBIM «LUO30M» MPOKCU-CepBepa. Bo-BTOpLIX, cpasy Xe nocne
LenyKka Ha KHorke 06HOBIeHUs CTpaHuLbl 6pay3ep nonb3oBaTens npekpaLlaeT XaaTb OTBET
Ha nepsbIli 3anpoc. Cepuanusaums 3anpocoB TONbKO YCyrybuT npobnemy, Tak kak B 3TOM
Clyyae BTOPOA 3anpoc Nosb30BaTeNs He HAaYHET 06pabaTbiBaTbCs, MOKa HE 3aBEpPLUMTCS Mep-
BbIi. 3TO O3HAYAET, YTO pPa3aApaXXEHHbIV NOMb30BaTeNb byAeT CMOTPETb Ha 3HAYOK 3arpy3Kku,
a He Ha 3arpy3vBLUYIOCS CTpaHuLy, NMocne Yero nepes TeM, Kak YWTU Ha CaluT KOHKYpPeHTa,
elle ABa WK TpY pasa LWesIKHET Ha KHOMKe 06HOBMEHUSI CTPaHuLbI.

B 3aBMCMMOCTV OT BbIGPaHHOIO BaMu Crocoba 6anaHcMpoBKM Harpy3ku 1 NMapamMeTpoB ceaHca
NePBbIA M BTOPOW 3anpockl MOryT BOOGLLE OTNPaBUTLCS HAa PasHblE CEPBEPbI MPUIOXKEHWIA.
COOTBETCTBEHHO, KOA BALLEro MPUIOKEHUS JO/HKEH 6biTb FOTOB K CUTyaLMK, KOrAa OAWH
1 TOT e MOMb30BaTESb BbIMOMHAET OAHY TPAH3aKLMIO HECKO/BbKO pas, U He AoMycKaTb Co-
CTOSIHUSI B3aUMHOM 6710KUPOBKM.

SANMOMHUTE
CpenaiiTe HEHY)XHOW KHOMKY O6GHOBJ/IEHUS! CTPaHULibI

Ha 6bICTpOo pearupytoLieM calite y Nofb30BaTesNst He BO3HUKAET XKeNlaH!si BOCMOMb30BaThCs
KHOMKOW 0BHOBEHMSI CTpaHULibl. Hy)HO 0becneyunTb Takyto CKOpOCTb paboThl canTa, Y4Tobsbl
No/sb30BaTeNM AaXKe He BCMOMMHAMN MPO 3Ty KHOMKY. 3anpockl Ha nepesarpysKky neperpy-
XatoT 1 6e3 Toro neperpy>eHHbIi caiT.

9.7. KyctapHbin SQL-koa

ITo cyTu, m060€ COBPEMEHHOE TIPUIIOKEHIE TOJKHO paboTaTh ¢ PEIAIMOHHON

6a30ii maHHbIX. [lJ1s1 3aMOMHEHNST 9TOTO TIPOOEIa MHOTHE TIPUIOKEHUST UCTIONb-

3yIoT 00beKTHO-pesdinronHoe npoeruposanue (Object-Relational Mapping,
ORM). HeBaxkHo, kakoii TexHoJsiorreil Bol mojbsyerech — ActiveRecord B Ruby on
Rails, Hibernate wnn smo6oii us tpex EJB-Mozeeil coxpaHeHust, — TaM BCeraa B TON
nJm nHOM hopMe Oyiet 3ajieiicTBoBano 310 1poenrpoBanre. ORM-makeTbl reHepupyioT
OueHb TpejicKkazyemblii, moBTopsionuiics SQL-kox. [Ipexackazyempie nartepabr SQL-
KOJIa 3aITPOCOB JIOCTYTIa GJIATOTBOPHO BJIHSIIOT HA BBIYMCIUTETBHYIO MOTITHOCTD, TAK KaK
KBATU(UIIUPOBAHHBII aIMUHICTPATOP 6a3 TAHHBIX MOJKET HACTPOUTH CBOTO a3y TaKUM
06pa3oM, 4TO ATH 3aMPOCHl HAYHYT PaboTaTh XOPOTIo!.

! Opnaxo paboras c ORM-uHcTpymMeHTamu, Oy6Te 0CTOPOKHBI ¢ pobaemoii N+1 3anpoca. OHa
BO3HMKAET MPU J0CTyIIe K yieHaMm KoJuiekiuu. Hekoropsie dpeiimpopkun ORM-paspaboTku
MOCBIJIAIOT OJIMH 3AIPOC VIS OIIPEIETICHNS TPUHAICKHOCTH K KOJJIEKIINH, @ 3aTeM TI0 OJIHOMY
3aIPOCY K KAKIOMY UJIEHY JIJist 3alI0JHEHUST OT/IEIbHBIX OOBEKTOB.
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Kaxpiii u3 ynomsinyteix ORM-ypoBHE TeM MM HHBIM CITOCOOOM MO3BOJISIET Pa3-
paboTUNKy MOJYYIUTh AOCTYI HerocpeacTBenno k SQL-koxy. Hanpumep, Hibernate
JlaeT BO3MOKHOCTD BCTpanBaTh MMeHoBaHHble SQ L-3a11pochl HemocpeacTBeHHO B (haiii
MIPOEKIINH, a 3aTeM U3 BAIlleTo TPUJIOKEHUS CChIIAThCSA HAa HUX 110 nMeHu. [laxke ecnmn
PeUb UIET O TIOMYIEHUHN JIOCTYTIA K COSANHEHIIO ¢ 6A30M MaHHBIX ¥ HETIOCPEACTBEHHOI
OTIIPaBKE 3a1POoca, BBl BCET/Ia MOXKETE OTIPABUTh KycTapHblil SQL-Kkoa psaMo B 6asy
naHHbix. O6BIYHO 9TA BOZMOKHOCTD OMUCHIBACTCS KaK CIIOCOO TOBBINIEHUS TIPOU3BO-
JUTEJHHOCTH, TIOYEMY SKe 51 Ha3bIBalo ee YOuiileil BBIYUCAUTENbHOM MOTITHOCTH? YBBI,
3a4acTyio pa3paboTuNKH, 3aHUMAIONIECS 0OBEKTHO-OPUEHTHPOBAHHBIM TIPOTPAMMU-
POBaHUEM, BLITBOPSIOT C HECYACTHON 6a30i JAHHOI CTPAHHBIE, YIMBUTEIbHBIC U JAKe
Ca/IUCTCKUE BETIH.

[TpoGiema B TOM, 4TO, KaK TPABHJIO, CAMOCTOSITEIbHO HanmucaHHbIi SQL-Ko OKasbIBaeTCsI
cBOEOGPasHbIM U HempeickasyeMbiM. HacTpoiika 6asbl JaHHBIX JIJIsST OCTAIBHON YacTh
MIPUJIOKEHIS He cpabaThIBAET IIPH HAMYIK 9THX CTPAHHBIX, YHUKAJIbHBIX (parMEHTOB
KOZIa ! MOKET JlaKe IMOBPEJUTh UX. AHATOTUYHBIM 00PA30M IOIBITKH IOACTPOUTHCS
1o/l 3T (hparMeHThl He TPUHECYT HMYETO XOPOIIETO OCTAIBLHON YacTH TPUIOKEHUS
U MOTYT MTOBPEJUTH €TO.

Yewm ke Tak 10xu 3TH KycTapuble SQL-3ampocs? Kak mpaBusio, B HUX BCTpevyaeT-
s Macca pacIpoCTPaHEHHBIX OMKUOOK. BO-TIEPBBIX, 3a4aCTYI0 OHU PUCOEMHSIOT He-
WH/IEKCUPOBAHHbBIE CTOJIOIBI. BO-BTOPBIX, OHU CBS3BIBAIOT CJAUIIKOM MHOTO TabJIHIL
B carygae mpocToro cooTHOMIEHUST pa3paboTanky, Kak mpasuio, paboraior ¢ ORM-
nakeTamu. A pa3 [1eJ10 JIOIILIO 10 CAMOCTOSTEIbHO Hanucanuoro SQL-ko/a, 3Ha4uT, pednb
SIBHO MJIET O KAaKUX-TO HEOOBIUHBIX MATTEPHAX JOCTYIA. B-TpeThux, pazpaboTanku
MBITAIOTCST TPAKTOBATD s13bIK SQL KaK MMIepaTUBHBII W 00HEKTHO-OPUEHTUPOBAH-
HBIH, & He KaK PEJISIIIMOHHBII A3BIK JIJIs1 pAOOTHI ¢ HaGOpaMU IAHHBIX, KOUM OH U SIBJISI-
ercst. OHM CO3/IAIOT 3aIIPOC, CBSI3BIBAIOIIIIA IISITh TAOJIHUIL, YTOOBI BHIOPATD €/IMHCTBEHHYIO
HY’KHYIO M CTPOKY, a 3aT€M BBITIOJIHSIOT 3TOT 3alPOC elile CTO Pa3 JJIst MOUCKA JAPY-
I'UX OTAEJNbHBIX CTPOK. B-ueTBepTHIX, pazpaboTUnKy J0OAT yIPaKHIThCS ¢ SQL-
(YHKIUSIMHU, KOTOPBIX Jiydiiie BooOIe He Kacatbest. OHAKIBI 51 BUieT 00beINHEHUE
BOCBMU 3aITPOCOB, B KOTOPOM KaykK/[ast MOJBBIOOPKA TpeOOBAJIA CBSI3BIBAHS IISITH Tab-
JIUI] TI0 HEMH/IEKCMPOBAHHBIM CTOJIONAaM. B paciieyaTaHHOM BHJIE 9TOT KO 3aHUMAJI
1esyio crpanuily. B mane 3ampoca GpurypupoBasio IpuMepHO COPOK CKAHUPOBAHUN
TaOJIUIIBL.

CkaHvipoBaHue Tabnuubl (table scan) — camblil MefieHHbIN cnocob noucka MHdopMaumm
B 60nbLon Tabnuue. Cepeep 6a3bl AaHHbIX LIMKIMYECKM NMPOCMaTPMUBAET BCE CTPOKM Tabnuubl
B MOWCKAaxX COBMaAeHWUN.

Bnausaue IIpaBUJIbHO HaCTpOEHHOﬁ 6asbl JITaHHBbIX Ha pa60Ty CHCTEMbI HACTOJIbKO Be-
JIMKO, 4YTO HOPOP’I B 9TO TPY/IHO ITOBEPUTD. Y kaxmoro A/IMUHUCTPATOPpa 6a3 JTAaHHbIX
€CTb UCTOPHH, KOI'/ld ].IO6aB]IeHI/Ie KaKoro-1m6o MH/IEKCa NJIN aHaJIN3 CTAaTUCTUYCCKNX
CBOTICTB Ta6JII/IIl COKpallla/Jin BpeMA HEKOETO IIpoliecCa € BOCEMHaAaTH YaCOB /10 TPEX
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munyT. [ToBbimenne ckopocTn paboThl Ha TOPSANOK BCTPEUaeTest moBceMecTHo. Paspa-
GoTunKy ¢ mogoOGHBIME a(hPEeKTaMU He CTATKUBAIOTCS, TAK KaK Ha CTaJud pa3paboTKu
U TECTUPOBAHUS UMEIOT €0 C HEPEATNCTHYHO MATeHbKUMU HabopaMul TaHHbIX. [t
BBISACHEHUA ITPOU3BOAUTEIBHOCTH Tpe6yIOTCH peaabHbIE O6’beMbI JITAHHDbIX. I/IHOF[[a
MOKHO BOCTIOJTb30BATLCS TAHHBIMU CYTIeCTBYIOMIEH paboyueii cuctembl. OMHAKO 15T
UCIIOJIb30BaHUsI B HEPAOOUEil cpejie STUM JIAHHBIM MOXKET TOTPEOOBATHCST «OUUCTKAY.
Kax npaBuiio, oHa 3akJovaercs B 3aMeHe KOH(GUICHITMATbHBIX TAaHHBIX CIyYaliHbIM
HabOPOM CUMBOJIOB, YTOOBI 3aIUTHTD JTUYHYIO HH(MOPMAIMIO KJIMEHTOB, 0COOEHHO B
cJIy4ae, KOT/la TECTOBbIE IAHHbIE YXOIST 3a peiesbl Kommanwi. Ho B cirydae pazpaboTkn
CHCTEMBI «C HYJIsT» TaKUX HaGOPOB IAHHBIX MOKET TIOTPOCTY He OKA3ATHCST MO/l PYKOT.
B atom ciryuae umeiiTe B BUILY, 4TO TpaTa Mapbl YacoB pabovyero BpeMeH! Ha CO3/IaHue
reHepaTopa JaHHbIX B OYYIIEM OKYIUTCS MHOTOKPATHO.

Kycraphbiit SQL-koj 6JU3K0 CBSI3aH ¢ IMHAMHYECKU reHepupyeMbiM SQL-KomoM.
Cro/1a He OTHOCHUTCS KOJI, AMHAMUYeCcKu co3naBaeMbiii ORM-uHCTpyMeHTaMu, BIIOJTHE
MIPUEMJIEMBIH B CUTY CBOEH MpeicKka3yeMocTu. Sl Xxouy mpeynpeuTh Bac 0 APYToH pas-
HOBUTHOCTU IUHAMUYECKU TeHepUPyeMoTo Kojia. VIMeHHO OH IBJIIeTCSA TPUUNHON MOUX
6eCCOHHBIX HOYel. DTO KO, B KOTOPOM, HAIIpUMep, HEKOTOPbIe (DParMeHThI BbIIOJIHSIIOT
3a1poc 1Mo 06pasily IyTeM IMUKJIUYECKOTo IPOCMOTpa aTpubyToB, TO U A€JI0 Ipuberast
K nMHCTpyKImu WHERE. W xon, B KOTOPOM JMHAMUYECKU C06I/IpaIOTCH TabJIUIBI U
pesyabraThl ux o0beanHeHuss. OcTaBbre TaKue BEIIN JIJIsT CUCTEMbI yueTa. B crcreMax
TPaH3aKIWI UX JIydllle He TPUMEHSTh.

Kasxpiii Takoit 3a11poc MOKeT CTOJIKHYTLCS ¢ KpaiiHe Me/IJIEHHO Peali3yeMbIM YCJIOBHUEM.
Hacrpoiika 6p1cTpoii peakiun 6a3bl TaHHBIX BO3MOKHA TOJIHKO B CIIYYae OTPEIETIEHHOTO
HabOopa TTPEICKA3yEeMBIX TATTEPHOB AOCTYTIA. A 06eCTIETNTh GBICTPYIO PEAKTINTO CUCTEMBI
Ha J1t060M JIOIYCTUMBIH 3aIPOC MOMPOCTY HEBO3MOIKHO.

3ANMOMHUTE
MuUHMMU3NPYIiTEe KONIMYECTBO KycTapHoro SQL-koaa

Y Bac MoXeT 6bITb 60/bLLON CO6M1a3H BOCMONb30BaThCS COBCTBEHHBIM SQL-KOAOM ANns onTu-
MU3aLMW NPOU3BOANTENBHOCTU. B NoA06HbIX Criyyasix Bcerga nyulue NoCMOTpeTb, HeMb3s /in
peanu3oBaTb 3aAyMaHHOEe CpPeACTBaMM CaMoi 6a3bl — C MOMOLLBIO BCM/bIBAOLLMX MOACKA30K,
WHAEKCMPOBaHUS UK NPeACTaBEHW.

O6palyaiiTe BHUMaHWe, CMEeTCA S aAMUHUCTPaTOP
6a3bl AaHHbIX Haj 3anpocamm

Ecnu TecT Ha cMex He NpoxoauT, B 3KCNJlyaTaumio 3TO NycKaTb He cneayeT. Touka.

MpoBepsiiTe 4OCTUrHYTbIE pe3y/ibTaTbl HAa PpeasibHbIX AAHHbIX

MpoBepsiiTe, Kak HanMcaHHbIN BaMu SQL-koa paboTaeT ¢ 06bEMOM AaHHbIX, TUMUYHBIM NS
3Tana 3KcnayaTauun. YaydweHus, Habnogaemble B 6a3e gaHHbIX Ha 3Tane pa3paboTku,
MOpOV HUBENNPYIOTCS NPU NEPEXOAE K COBEPLUEHHO APYrOMY MfiaHy BbIMOHEHMS 3aNpocoB,
XapaKTEPHOMY AJist SKCMyaTaUMOHHbIX YCII0BUIA.
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9.8. 2BTpodunKaums 6asbl AaHHbIX

B akosoruu npoiecc «ctapeHusi» BOJ0EMOB Ha3biBaeTcsl 9BTpoduKaluei

(eutrophication). 9To MeJIeHHOE HapalllUBaHUE CJIOS WA 13 MEPTBBIX MUKPO-

OpraHusMoB, pbiObl U Bogopoceil. Ha mosaHeil craguy 13-3a 5T0ro BO3HUKAET
JeddUIUT KUCJI0PO/Ia U JKU3Hb B BOJIOEME CTAHOBUTCSI HEBO3MOKHOIL. Boioem ymupaer.
C Baieii 6a30ii JaHHBIX MOKET IIPOMBONTH TO e CAMOE, TOJIBKO KBEPXY OPIOXOM B 9TOM
cJIydae BCILJTBIBET Ballla CUCTeMa.

Ha sramnax pazpabOTKU ¥ TeCTUPOBAHUST KCIIEPUMEHTDI, KaK MTPABUJIO, TPOBOMISITCS €
HaboOpaMu JIAHHBIX, Pa3Mep KOTOPBIX BAPbUPYETCSA OT HEGOJBIIOTO 10 COBCEM HE3Ha-
YUTENbHOTO. B coueTaHnu ¢ KOPOTKUM BpeMeHEM, KOTOPOe 0ObIYHO BBIAEISIETCSA Ha
TeCcTHpOBaHwe, 6a3a TAHHBIX MOJKET OBITH Mepelaia B 9KCILIyaTarnio 6e3 MpOBEpPKH, Kak
OHa CITPABJISIETCST ¢ GOJBITUMU 00bEMaMU IAHHBIX. VI BBISICHSITD, UTO C HEIl TIPOUCXOUT
B TAKOU CUTYAIUH, TPUXOJIUTCS YiKe Ha TPAKTHKE.

NHaekcupoBaHue

WHeTpyMeHTBbI 00beKTHO-PEIAIIMOHHOTO mpoerpoBatust (ORM) mo3BosIOT JIerko
CO3/1aBaTh W OTCJEKMBATH COOTHOMICHUST MEKAY TabJAUIAMU. 3aJlaHHbIe B CO3aHHOM
ORM-uHcTpyMeHTamMu daiiie CBA3KM He 3aCTABJSIOT afMUHICTPaTOpa 0asbl JaHHBIX
npuberats K pegakTupoBannio. COOTBETCTBEHHO, B TO BpeMsl Kak MPaBUJIa CChLIIOUHOIT
[EJIOCTHOCTH, 3aJlaHHbIe APXUTEKTOPOM JIAHHBIX, HATOMUHAIOT (DIKCAITUIO WHIEKCA
B JIFOOOM COOTHOIIEHUU TI0 BHEITHEMY KJIOUY, TaOJIUIIbI, CBSI3aHHbBIE Yepe3 CBOWCTBA
00BEKTOB, CKOpEe BCEro, He TOTPeOYIOT CTOJIb JKe MPUCTAIbHOTO BHUMaHMs. Bpibopka
CTPOKH, TO €CTh OTCJIEKMBAHUE 0OBEKTHBIX OTHOIIEHUH, 10 HEUHAEKCUPOBAHHOMY
CTOJIOIY TTPUBOUT K YKACHOMY «CKaHUPOBAHUIO Tabauibi». CyTh TIpotiecca MoHsITHA
IO €T0 Ha3BaHWIO. DT UMEHHO JWHENHBIN TTOUCK IO BCEM CTPOKAaM B TIOMCKaX CTPOK,
CTOJIOIBI KOTOPBIX COBITAZIAIOT € 3AITPOCOM.

Pasmep mHabopa MaHHBIX, KOTOPBIH OOGBIYHO UCTIOMB3YETCS HA CTAJNN Pa3paboTKH, He
HIO3BOJIAET JJasKe U3MEPUTD PA3HUILY MEK/Y 3allpOCOM 110 MH/IEKCHPOBAHHDIM U 110 He-
HMHIEKCUPOBAHHBIM cTONIGIaM. BoJiee Toro, B ciiydae «/10 CMEITHOTO MaJIeHbKOro» Habopa
JTAHHBIX CKAHUPOBAHUE TabJIUIIBI MOJKET OKAa3aThCsI CAMBIM OBICTPBIM CITOCOOOM BBITION-
HeHust 3arpocal ITo 0cOOEHHO BEPHO B TUITUYHBIX JIJIsI MAJIEHbKUX HAGOPOB JTAHHBIX
calydasix, Korja tabJmia yxKe HaXOJUTCS B Kallle, A depes TO/-APYTroil 9KCILTyaTalii
BIPYT OKa3bIBACTCS, YTO MOJB30BATEISAM IPUXOUTCS MO0 HECKOJIBKO MUHYT JKJIATh 3a-
BEPIITEHISI CAMBIX TPOCTHIX oTieparuii. B o6imeM caydae HHIEKCHPOBATLCS IOJKHBI BCE
CTOJIOIIBI, KOTOPBIE SBJISFOTCS 00bekTOM 00beauHeHrss B ORM-nipecTaBieHun.

CxeMbl 6a3 JAHHBIX YACTO MPOEKTUPYIOTCS 3a/10JITO JI0 KOJIa TIPUJIOKEHUST, B KOTOPOM
OHU OY/IyT UCTIOJIB30BAThCSA. B pesysibraTe MOsBUBIIMECS HA 9TATlE TIPOEKTUPOBAHUS
MH/IEKCBI MOTYT He COBIIACTD C PeaJbHBIMU MATTePHAMU JTOCTYIIA, PEATU30BAHHBIMU B
npustokeHnn. YeT0BEK, OTBEUAOIINIT 32 apXUTEKTYPY Oasbl JAHHBIX, OJIKEH TPUHIMATh
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y4actue B pa3paboTKe MPUIIOKEHU, YTOOBI TAPAHTUPOBATH MOCTOSTHHYIO TIOICTPONKY
cXeMbl o/l PYHKIMOHAJIBHOCTD TPUJIOKEHUS U ee MaKCUMaTbHYI0 3G (MeKTUBHOCTD.
Oco6eHHO HTO AKTYaIBHO I THOKON METOMOMOTHY Pa3paboTKU, KOT/IA CBA3U MEKLY
3JIeMEHTaMM BO3HUKAIOT U MCYE3aI0T HAMHOTO Yallle, YeM B TPAJUIIMOHHOM MOJXO/IC.

CekumoHnpoBaHue

Caeytonuii KIo4eBoil BOIPOC pa3paboTKU KacaeTcst BO3MOKHOCTH MOJIEPKaHUsT
CTPYKTYPHI 6a3bl IAHHBIX B IPOIECCE IKCILIYATAIIMU. APXUTEKTOPbI 6a3 JAHHBIX BCET/a
XOTAT MO BO3MOYKHOCTH TOYHO 3HATH, KaK OBICTPO OYAYT PACTH M CKOJBKO pas mepe-
CMATPHUBATHCS BCe TabIUIbL. ITa HHGOPMATIUS TOMOTAET UM PACIIONIOKUTD TaOJUIIbI
Ha rcke. KOppeKTHOCTD POEUPOBAHUST JIOTHYECKUX TaOHIl B (DU3UUIECKON TTaMSITH
OKa3bIBaeT JIOJTOBPEMEHHOE BIMSIHUE HA TPOU3BOIUTENBHOCTD Oasbl anibix. K coxaie-
HUIO, 3a4aCTyI0 C/IeJaHHble HA PAHHUX ATAllaX OIeHKU TEMIIOB POCTA U CPOKOB XpaHEHUS
OKa3bIBAIOTCS JIATIEKUMU OT UCTUHBL. VIHOT/Ia CUTYalust KOPEHHBIM 06Pa30M MEHSIETCsT
IpU 11epexo/ie K HoBoii Bepcuu. K ipumepy, 1 BCTpeyas cCUcTeMy YIIPaBJeHUs 3aKa3aMHu,
Kotopast rerepuposaza 1 T6aiit daitios perucrpanuu 1edcTBUIT B IO, a TIOCJIe Tiepe-
X0JIa K HOBOII Bepcuu (haiisl Takoro pasMepa CTall TOsIBJASATHCS ecednesro. B mogo6Hbix
CHUTYAIlUAX CXeMa Pa3MeIeHus 6asbl JAHHBIX B TAMATH «IIPEBPAIAETCS B JIATIIITY >, TI0-
TOMY YTO TaBJIUIBI PACIPEEIAIOTCS 110 Pa3HbIM (PU3UYECKUM CBA3AHHBIM 00JIACTSIM.
[Ipu nHTEHCMBHOM /INCKOBOM BBOJIE-BbIBO/IE BPEM:I OTKJIMKA 3HAYUTEJIHLHO BO3PACTAET.
OtHUM 13 PelieHn i SABISETCs MOoTyYeHre 10 Hadana pa3paboTKu MPUI0KEHUS TOJTHON
urdopmaryu o Gyayiieii 6aze ¢ IeTaabHBIMU XapaKTEPUCTUKAMU.

Jlpyrum perieHneM sIBJISeTCs CeKIMOHNPOBaHIe, MU pasdjeierue, tabuuil. Eciu B KakoM-
TO CTOJIOLE IIPUCYTCTBYET HEOOIbIION KOHEYHbIIT HAOOP 3HAYeHNH, KasKI0e U3 KOTOPbIX
03HAYAET KJIACTEP CBA3AHHBIX CTPOK, STOT CTOJI0EI CTAHOBUTCS XOPOLINM KaHAUAATOM
It ceknronupoBanus. K mpumepy, rabiuia, KOTopast XpaHUT 3aKa3bl B IIPOLECCE UX
06paboTku, Oyzer yacto 0OHOBJIATHCS. JlobaBierreM cToIb1a «IeHb HeJen» ee MOKHO
pasbuThb Ha ceMb cekunil. Kaxaas cekins MoxkKeT ObITh OT/EIbHO PeopraHn3oBaHa in
IepeMelena B APyryio 001acTh IAMSITH, JaxKe €CJIU APYTasl CEKIMs B 9TO BPEMsI MHTEH-
CHBHO UCII0JIb3YETCs. DTO II03BOJISIET MEHSATh CTPYKTYPY BbIAEIEHHOI 110 6a3y JaHHbIX
[IAMATH, He IIpeKpalias ¢ Heil paboTarh.

[laHHble 3a npollelune nepuoabl

Jlyuieil peakiyeil Ha 3aMe/IJIeHe CKOPOCTH PabOThI, CBI3AaHHOE ¢ POCTOM KOJIMYECTBA
JaHHbBIX B 6ase, ABJISETC PaJnuKabHas IPOLeLypa apXUBUPOBAHS MU yaaIeHust. Mbl
HMeeM JIeJIO € TPAH3aKIMOHHBIMU CHCTEMaMU. ITO 3HAUUT, YTO HAM TPEOYIOTCS TOIBKO
Te JJaHHbIe, KOTOPBIE HYKHBI 1/ 00pabOTKHU M0JIb30BaTEIbCKUX TPaH3aKIuii. [ToaToMy
HeT HUKaKOW Hy Kbl XPaHUTb JaHHbIE 3a [IPOLIEILINE TIePHOAbl B TOI ke caMoii base
JIAaHHBIX. B 4acTHOCTH, COCTaBIEHNE OTYETOB U CIIEINATBHBIN aHAIN3 HUKOT/IA He I0JIKHBI
POBOAKUThCS Ha paboTaronieii 6aze aHubIX. (IT0H06HYI0 HEXOPOIIYIO IPAKTUKY MOMKHO
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IPEKPATHUTh, CIeJIaB TaK, YTO B pe3yJbraTax OyAyT BHIBOAUTHCS AaHHbIE TOJIBKO 3a 0~
cJie/IHYE JIEBSTHOCTO JIHEH nin 3a rosroal)

OLTP (Online Transaction Processing — 06paboTka TpaH3akuuii B peasibHOM BpeMeH) — 3TO
CXeMa, ONTUMU3MPOBaHHas Ans BbICTPOI BCTaBKM TPaH3aKUMOHHbIX 3anuceit. Kak npaswuio,
OHa M0X0 MOAXOAWT ANst COCTABEHUSI OTHETOB W BbINOMHEHUS CreLMasbHbIX 3anpocoB.

V3Breuetme nHhOpPMAIIK U3 MACCHBOB JIAHHBIX, COCTABJIEHUE OTYETOB 1 JTI0O0IT aHATN3
B JTI0OOM CJIy4dae J0JIKHBI TPOBOIMTHCSI TOJBKO B XPAHUJIHIIE JAHHBIX. TPaH3aKIIMOHHAST
OLTP-cucrema B kauecTBe XpaHUJIUIIA He TOAXOAUT. He Hy:KHO BauTh B OIHY Kyuy
TPAH3AKIIH U OTYETBL

He cmelunBaiiTe TpaH3aKUnUK1 N CoOCTaBEHMNE OTHETOB.

[Tosib30BaTEIAIM MOKET TTOTPEOOBATHCA YBUAETh JaHHbIE 3a IPOILEAIINE TEPUOIbL.
K npumepy, Ha caiite Amazon st MOTY TIOCMOTPETh UCTOPHUIO CBOUX 3aKAa30B 32 TIOUTH
necsitb jiet. (MHe HHTEPeCHO, CKOJTbKO JIECSTUIETUI OHU TJIAHUPYIOT XPAHUTD ATy UH-
dhopmarmio?) Hackosbko yacTo MoskeT TpeboBaThest MHMOPMAIU 0 3aKase, CACJaHHOM
BecHoi 1998-ro? MHOTrOypOBHEBas cricTeMa XpaHEeHUST TO3BOJISIET iep:kaTh B VIHTepHeTe
JIaHHBbIE 3a TPOLIE/IINE EPHO/IbI CPEACTBAMU HEAOPOTOIl CHCTEMBI, B TO BpeMs Kak 60JIb-
HNIMHCTBO TEKYIINUX TPAH3AKIINN PEaNU3yeTcsi CPEJICTBAMU BBICOKOIIPOU3BOIUTETHHOMN
(¥ TOpPOTOCTOSIEN ) CUCTEMBI.

B aTtom paszaeJsie g JINIIb CJIETKa KOCHYJICA apXUTEKTYpPbl CUCTEM XPpaHEHUWA JTaHHbIX.
ITO Tema JULST 1IeJI01 CEPpUUN KHUT. Ho BbI fo1:xHBI YCBOUTDH TJIaBHOE:! JKeCTKUM PEXKUM
OYMCTKH JJaHHBIX JKM3HEHHO Ba’KE€H /1JIA HOJIFOBpeMeHHOfI cTaOUJIBHOCTU U ITpON3BO-
JINTEJTbHOCTH Balllell CUCTEMBI.

3ANOMHUTE

Co3paaBaiiTe MHAEKCDI; 3TO 3afaYa He TO/IbKO aAMUHUCTPaTopa 6a3bl AaHHbIX

Bbl 3HaeTe cBoe NpuoXeHWe U ero nNpeaHasHavyeHve nydile, Yem agMUHUCTpaTop 6a3bl
[OaHHbIX. Bbl AOMKHBI 3HaTb, Kakue cTonbupl 6yp,yT MCNonb30BaTbCsa A4 NOUCKa, Kakne Ta-
6nmupbl 6y,C|,YT UYMUTaTbCA Yallle BCEro, a B KakMe Yalle BCero 6yueT OCYLLECTBNATLCA 3annChb.
[03TOMY MMEHHO Bbl JO/HKHbI MPefOCTaBUTb nepBb|17| Ha6op NHOEKCOB.

Ypanante HEHYXXHYI0 MHdOpMaLuio

Crapble AaHHbIE TOJbKO 3aMEeANSoT CKOPOCTb BbIMOJIHEHMS 3aMpPOCOB M A06aB/IEHNE CTPOK.
Ec/n TOMbKO 3TV AaHHbIE HE BaXKHbl MOMb30BATENO — KaK, CKaXeM, Tabnuua C uctopuen
€ro 3aKas3oB, — yaansiTe ux ¢ pabounx CEepBEPOB.

BbiHecuTe CpeAcTBa COCTaB/IeHMUs1 OTYETOB 3a NpeaAesnbl paboueli cucTeMbl

OTueTbl MOTYT M OMKHBI CO3AaBaTbCs B APYroM MecTe. He CTaBbTe Moz Yrpo3y Npou3BOACTBEH-
HbIE OMepaLmm, BbIMOJHSIS 3aMNpoCkl A/ COCTAB/IEHUS OTYETOB, TpebytoLLme 60sbLLOrO KO-
yecTBa pecypcoB. TeM 6osiee, YTO AJ1s1 TOro CXema 3Be3Abl NOAXOANT Kyaa 6onblue, yem OLTP.




186 InaBa 9 e AHTMNATTEPHbI BLIYNCIUTENBHON MOLLIHOCTM

9.9. 3agepkka B TOUKax MHTErpaumnm

Jlioboe B3anmMozeiicTBrE ¢ APYTrOd CUCTEMOM IIPOUCXOAMUT € OIPeJeJeHHON

3a/IEP’KKOI. YIaleHHBIH BBI3OB coBepIaeTcs 1o MeHbieir Mmepe B 1000 pas mer-

JICHHEe, ueM JIOKaJIbHbIH, KakuM Obl crtocoOOM OH HU OCYIIECTBIISIIICS — YepPe3

DCOM, CORBA, Be6-cityk0bl uiii GUHAPHBIN TIPOTOKOJ COKETa, — BBI3bIBAOIIEH
CTOPOHE IPUXOUTCS HEKOTOPOE BPEMsI JK/IaTh OTBeTa. BbhI3bIBalolasi CTOPOHA JA0JIKHA
o6paboTarh HEKHe TPaH3aKIIMHU, B IPOTUBHOM cilydae oOpalleHnil K Hell He BOSHUKAJIO
6b1. COOTBETCTBEHHO, CJIEyeT IIOMHITD, YTO BHI3bIBAIOLIEI CTOPOHE /ISt OTBeTa Tpedyercst
KaK MUHUMYM CTOJIBKO K€ BpeMEeHU, CKOJIBKO y/IaJIEHHON CUCTEME.

3a/iepsKKa B TOYKAX MHTETPAIIMN MOKET CTaTh CePbe3HOiT TTPOBIEMOI TPOU3BOIUTENb-
HocTH. OHa CTAHOBUTCST 0OCOOEHHO OCTPOIA, KOT/Ia TOUKA WHTETPAITIH UCTIOTB3YeT KaKO-
TO BUJL IPOTOKOJIA yAATeHHOTO 00bekTa. Dumocodust «HE3aBUCUMOCTH Y/IaTIeHHBIX
00BEKTOB OT MX MECTOIOJIOKeHUsT» TpebyeT, uToObI BbI3bIBAIONIASA CTOPOHA HE BH/EJa
PasHUIIBI MEKLY JIOKAJBHBIM U yIalleHHBIM Bbi3oBamu. Ho sta unocodust auckpeu-
TUPOBaJa cebst 110 IBYM OCHOBHBIM TIPHYMHAM. BO-1IePBBIX, PEsKIUMbI 0TKa3a yIaIeHHBIX
1 JIOKAJTbHBIX BBI30BOB PAa3nyaioTcs. IlepBbie YSI3BUMBI JIJIsT CETEBLIX OTKA30B, OTKA30B
YIQJIEHHBIX MPOIECCOB ¥ HECOBIA/ICHIS BEPCHUil BBI3BIBAIONICH CTOPOHBI U cepBepa —
U 9TO TOJBKO TIEPBOE, UTO MPUXOAUT Ha yM. KpoMme Toro, TpeboBanne He3aBUCUMOCTH
OT MECTOIOJIOKEHUS 3aCTABJAET Pa3pabOTUNKOB CO3/aBaTh HHTEPDEIChl YIaTeHHbIX
00BEKTOB TAKIM JKe CTOCOOOM, KaK 1 JIOKATBHBIX, B PE3yJIBTaTe MHTEPGENC MTOTydaeTcs
CJTUIIKOM «Pa3TOBOPUMBBIM». B TaKUX MPOEKTHBIX PEIICHUSIX [IJIsi OJTHOTO B3aMMOJICH-
CTBYSI KCTTOJIb3YIOTCS BHI30BBI HECKOJIBKUX METOMOB. Kask/Ibiil BHI30B BHOCHUT CBOM BKJIA/T
B 33/IePJKKY. B pesysibrate BpeMsi peaki[iy CHCTEMbI CTAHOBUTCS CJUIITKOM OOJIBIITIM.

ITpo6.IeMbI TPOU3BOAUTENHHOCTH, C KOTOPBIMHU CTATKIBAIOTCST OT/IEJIBHBIE TTOJTb30BATEH,
[PEBPAIIAIOTCS B TIPOGJIEMBI BBIUMCIUTETLHOM MOIITHOCTH CUCTEMBI B T1eJIOM. Jlaske eciiu
06pabaThIBaIOIIMI TPAH3AKIINIO TIOTOK BPEMEHHO MPOCTANBAET B OKUIAHUN OTBETA, OH
BCE PaBHO YIEPKUBACT MHOKECTBO pecypcoB. OH MOTPebIsIeT MaMsATh U KBAHTHI TTPO-
1ieccopHoro Bpemenn. Eiite OH MOKET yIepKUBaTh CoepiuHenne ¢ 6a3oil JaHHbIX, KOTOPOE
Tpebyercst APYTUM MoToKaM. BoJibIiie TOro, MOTOK B PesKUMe 0XKUAAHHUST MOKET OJIOKHU-
pOBaTh CTPOKY WJIU CTPAHUILY B Oa3e TAHHBIX, BBI3bIBAst HA STOM YPOBHE KOHKYPEHIIUIO.

q)aKTI/I‘-IECKI/I, 3aCTaBJIAA 33_6]IOKI/IPOB3.HHBII>,I IIOTOK X/IaTh OTBETAa OT TOYKN MHTETPpallu,
MbI MHOT'O€ TE€PSACM. I[pyraﬂ pa60Ta BBIIIOJIHATBHCA HE MOJKET, /1a’Ke €CJIN OHa ITOCTaBJIeHa
B O4€pe/lb U JKJ/IET, KOT/la ITIOTOK €10 3aiMeTCsl.

C RMI YEPE3 OKEAH

OpHaxapl s paboTan ¢ TONCTbIM KIMEHTOM Java-CUCTEMbI, KOTOPbIN AN1st 06LLEHNs C cepBe-
poM nosnb3oBancst RMI-uHTepdeiicoM. CepBep obecrneunBan 06beKTHO-OPUEHTMPOBAHHOE
NpeACTaBNeHVE KIIMEHTCKOro KOPropaTyBHOMO XpaHUMLLA AaHHbIX, 06/1aZatoLee XOpoLIMMM
(bYHKLMOHANBHBIMU BO3MOXHOCTAMU. KITMEHTCKOE NMPUMIOXKEHWE NMO3BOSISN0 MapKETOsI0raM
hopMMpOBaTH CBA3M MEXAY NPOAYKTAMU 13 UEPAPXMUM U Pa3SIUYHBIMU HOCUTENSIMU MH(OP-
MaLuu, HanpuMep n3obpaxeHuamu, PDF-talinamm, TeKCTOBbIMU AOKYMEHTaMU.

BHyTpW cTpaHbl cuctema pa60Tana npekpacHo. Ho Kak TONbKO MOSIBUIUCH MOJIb30BaTENN
n3 BeJ'II/IK06pVITaHVIVI, Ha4vanmcb Tpe6OBaHI/IF| MHOTOMWJINIMOHHBIX MHBECTULIMI B NIOKAJIbHBbIN
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CepBep ¥ XpaHW/KLLE AaHHbIX. W oKa3anocb, YTO OTKPLITME OAHOMO y31a B nepapxum (ane-
MeHTE yrpaBneHus AepeBbsiMu), Ha koTopoe B CLLIA yxoamnno MeHblLUe cekyHZbl, Y GpUTaHCKNX
nonb3oBaTenen 3aHMMano ABaalaTe MUHYT!

OTKpbITHE Y3na TpebyeT OT K/IMEHTa Noucka HEKOTOPbLIX CBEAEHMI O [OYEPHMX y3nax: uX
MMEHa, TWMbl, YACNO UX NMOTOMKOB. lNpobneMa 6bifia B TOM, UTO KOrAa K/IMEHT YAaNIeHHO
Bbl3blBa/l POAUTENbCKUIA Y3€s1, 3anpalunBas y HEro KOIEKLMIO MOTOMKOB, 3TO NMPUBOAMIIO
K MepeynciieHnto Cnncka 1 TpeXKpaTHOMY BbI30BY KaXZJO0ro Ao4YepHero y3na. MpekpacHbii
npuMep npobnembl «1+N»: K eIMHCTBEHHOMY BbI30BY CrCKa A06aBAATCS OANH UK He-
CKOJIbKO BbI30BOB BCEX 3/IEMEHTOB 3TOrO CrMCKa.

Mbl 4062BUNM K POAMTESIO METOA, BO3BPALLABLUMIA KOMNEKLMIO <UTOTOBbLIX O6BEKTOBY», KO-
Topas coziepXxana HeobxoAnMble ANs YNpaBeHus AepeBOM Tpy 6uTta uHdopmMaumu. Mocne
BHEAPEHMS 3TOr0 06HOB/EHMS M0/Ib30BATENM B BENMKOBPUTAHMM TOXE CMOT/IN HACIaAnTLCA
MIHOBEHHbIM BPEMEHEM peaKkUMm, He YCTaHaB/MBasH LENoe XpaHWIuLLE AaHHbIX!

3ANOMHUTE
CrapaiiTecb KaKk MOXXHO pe)xe MMeTb [1e10 C 3a/iepIKKaMm

3ajepxKa B TOYKaxX MHTErpauMy HanoMUHaeT CUTYaUMIO C KasMHO M UFPOKOM — KasuHO
BCeraa UMeET NpenMyLLEeCTBO. Yem Yyalle Bbl UrpaeTe, TEM Yalle 3TO pa60TaeT npoTmB Bac.
M36eraiTe «0bWMTENbHBIX» YaaNeHHbIX NPOTOKOI0B. OHU HAMHOIO MeaJieHHee paboTatoT 1
Ha 60MbLUMIA Neproz CBA3bIBAOT 6ECLIEHHbIE MOTOKM, OTBEYAOLLME 3a 06paboTKy 3anpocoB.

9.10. Cookie-MOHCTpbl

EcTb Texnosioruu, KoTopble Tak U X0YeTCs MCII0Jb30BaTh He 110 Ha3HaYeHUIO.

Bosbmem metapzibl. CKOIBKO GBI TIPEIOCTEPEKEHII TPOU3BOIUTENN HA HUX HU

HaKJIEMBAJIH, 3TO Bce paBHO deiiepsepk ¢ pyuxoi. Cripocute y lona Hopmanna —

PYUKH HY/KHbI JIS1 TOTO, YTOOBI 32 HUX J€praTh'. MOKHO B35ITh YeI0BEKa, KOTOPbIii
HUKOT/Ia B JKU3HU HE BUJIET TIETAP/LY, U YIKE YePe3 JeCSATh MUHYT OH OYIET AEPKATh 3Ty
MITYKY B pPyKe, HAIIPABWB €€ B TOBAPUIIEH. ITO He caMoe JIydliiee TTOBEJAEHNE BOCTIPOU3-
BOJIUTCS B KQXK/IOM CJIe/IyIOIIeM IIOKOJIeHUH.

Maiisbt cookie HapaBHe ¢ TIETAPAMU OTHOCSITCS K <IIITYKAM, IPHUTJIATITAROIIIM UX B30PBATh.
EcTh MOMEHTBI, KOT/Ia UX TIPYMEHEHNE BIIOJIHE OTPABAaHHO, HO BAPHAHTHI 3JI0YIIOTPEO-
JIEHUIH 3aCTABJISIIOT U3YMJIEHHO BBIIYYrTh IJ1asa. Ha nepsbiii B3riisi daiisibl cookie KasyTcst
GEe3BPEHBIM, XOTSI U HEM3SIITHBIM CIIOCO60M 000#iTH TOT (haKT, 4TO BeH-B3aUMOICHC TS
He XpaHsT JaHHBIX 0 cocTosiHuU. CepBep OTIPABJLET JIOMOJTHATETHHBIN 3ar0JT0BOK UJIH
11BA C TAHHBIMH, KOTOPbIE B KAKOW-TO OY YT MOMEHT KJIMEHT TOJKEH TIPUCIATH HA3AI.

Asropsl goxymenta RFC 21092 HeaBycMbICI€HHO Hamucau, 4to ¢aitasl cookie mpes-
HA3HAYEHBI JIJIsT YIIPABJIEHNS CeaHcaMi. DTOT TOKYMEHT ObLT o3armasien « MexaHu3m

! Cwm. B kuure The Design of Everyday Things 1po <BoCIpUHUMAEMbIE CBOHCTBA>.

2 Cwm. http://www.ietf.org/rfc/rfc2109.txt.
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ynpasyienuss HTTP-cocrostnuem». K ux vecrn, /[asug Kpucrosn u JIy Montyinnnm e
npocto pobasuan Hosbiii HTTP-3aronoBok aas ugentudukaropa ceanca. Mx nsobpe-
TeHure uMeeT HoJiee IMMPOKoe MpuMeHeHre. VM MOKHO BOCTIONIB30BATHCSA HE TOJIBKO JIJIst
naeHTUhUKAINT ceanca, HO 1 [I71s1 MHororo ipyroro. (Otaasas nossknoe Tumy Bepaepey
JIu, caemyer ymoMsiHyTh, 4TO UMeHHO oH mobuics pacumpenuss HTTP nocpemcrBom
3aroJIOBKOB M MOTPe6OBa, YTOOBI ATEHTHI UTHOPUPOBAJIN HETIOHATHBIEC UM 3aTOJIOBKH,
a He coobianu 06 ommoKe.)

Heckoibko paspaboTUNKOB HE3aBUCHMO JAPYT OT Apyra OOHAPYKUJIU aHTUIIATTEPH
XpaHeHUs aHOHUMHBIX TOCTOSTHHBIX JIaHHBIX HocpeacTBoM (aitnos cookie. Hanpumep,
OJIHA TPy 00aBmJIA K TIpoIieccy 00pabOTKH 3a1rpoca IepexBaTIrK, KOTOPbIi HCIT0JIb-
30BaJl Java-cepuasinsaliiio JJIsi COXpaHeHus B Bujie (aiinos cookie KOp3H aHOHUMHBIX
noJib3oBaresieil. DTo ObLJIO HYKHO, YTOOBI He cO3/1aBaTh B (Gase AaHHBIX 3amuceil 1st
AHOHUMHBIX TOCETUTEJIEH, KOTOPbIe MOTJIM HUKOT/Ia He BEPHYThCST Ha caiit. A Giarogapst
daiiry cookie B ciryuae BosBpallleHUsI TAKOW MOCETUTENb BUET B CBOEIl KOP3UHE BCe,
4TO OBLJIO TY/IA MOJIOKEHO [IPU MPEAbIAYIIEM BU3HUTE.

Peasusaiust 5170l ujen Oblia HEMPOCTOU; CIOKHO OBLIO TOHSTH, C Y€T0 HAYUHATD.
Bo-miepBbix, Java-cepuasiusaiius umeet psizi ocobeHHocteil. bpaysepsl XpassaT (hailibt
cookie /10 ucTedeHust CPOKA UX JeHcTBYsT (MU 10 OOHOBJIEHHSI KOMITLIOTEPA, YCTAHOB-
KU Ipyroro Gpaysepa, yAaJeHusl COXPAaHEHHBIX Opay3epoM JIMUHBIX JAHHBIX W T. IL.).
B pesyJsisrate Bo3pact ceprain30BaHHON (hOPMbI 00bEKTa-KOP3UHBI MOKET U3MEPSITHCST
MeCSIIIAMU WJTH JIaske ToiaM i, Ul BeJIMKHY AHCHI, YTO H3MEHEHUST KOJIA CIETAI0T 3Ty hopMy
HeJIeNCTBUTENILHO 3a/10JITO /10 BO3BpalileHust moJb3oBaresist. OOk B lecepuannsa-
1K Java-00beKTOB IPUBOST K BBIOPAChIBAHIIO HCKITOUeHn I0Exception, uTo 60Jib-
IIUHCTBO Pa3pabOTYNKOB CUUTAET KPallHe MAaJIOBEPOSTHBIM cOObITHEM. Ceprain3arust
[PEBPAIAET 3T UCKIIOUYEHUST B PYyTUHHYO 4acTh pPabodero mpoiecca.

n JayKe ITpru HEM3MEHHOCTH NCXO/HOTO KO/Ia ITPO/IYKTBI B KOP3WMHE I10JIb30BATEJISI MOTYT
TIOMEHATDHCA NJIN JaKe NCYE3HYTh. To ectb IepexBaT4YuK JOJIKEH €lle 1 O6pa6aTI)IBaTb
IIPOBEPKY IEJTOCTHOCTU CCHIJIOYHBIX JaHHbBIX, a TaKXKe pa361/1paTbc;1 C BEPCHUAMHN KO/a.

A uto nenath, ecim Gpaysep nompocty Jcem? Kak u sroboii apyroit mporokos, HTTP
TPEICTABISIET COOOM JIHTID COTTTAIIeHHe O CTocobe B3anMOIeicTBIsT cTOpoH. U siobast
13 CTOPOH MOJKET OKA3aThCs 3JIOYMBINIIEHHNKOM. UTo mmoMenaeT 37l0HaMepeHHOMY
TIOJTE30BATENIO TTOMEHSTH (hailrbt cookie n ycraHOBUTH Ha Bee ToBaphl 1teny 0,01 moi-
napa? ONUBITHBIN 37T0YMBINIUIEHHNK, BOOPYKeHHBIN WH(GOPMaInueil o mporpaMMHOM
mraThopMe KOMITAaHUH, B COCTOSTHUH MCTIOTb30BATh CEPUATN30BAHHBIN 00HEeKT Cart
JUIST I3BMEHEHST TTPABILT TIeHOO0OPA30BAHNUS 1 TTPOBEIEHIUST PEKIAMHBIX akimit. Daissr
cookie — 9TO BCETO JIUIITH TAaHHbIE, BEPUTD M He cTOUT! MHOTOUNCIEHHBIE HHCTPYMEHTDI
MO3BOJIAIOT TTOb30Baresiam MoteHHnYaTh ¢ HTTP-3anpocamn m HTTP-oTBeTamu Ha
Hux (pacumpenus Firefox, ymusie HTTP-npokcu, BOCIIPOU3BEIEHHE CEAHCOB U T. 11.).

Kpome Tor0, BcTaeT BOIPOC 0 BBIYUCIUTETBHON MOIITHOCTH. VI3HaYambHO (ailsibl cookie
NpeIHA3HAYAUCE /TS IEPECHIKN MAJIEHbKUX (hPArMEHTOB JlaHHbIX, He Gostee 100 GaiiT.
Jlist upeHTHUKAIIMT ceaHca 3TOTO BIIOJHE HOCTATOYHO. [Ipu TakoM MasioM o0beMe
JAHHBIX TOT (hakT, 4To Opayaep nocwLiaer daiia cookie npu kaxagom HTTP-3amnpoce, He
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umest ocoboro 3HadeHus. A Terepb npescrasbre 4 K6ailT ceprannsoBanoro o6bekTa
nin pparmenta XML u mogymaiite, Kak aTo MOBIUSAET Ha TIOJIOCY TIPOITYCKaHUsA. A Be/lb
37O 10 GoJblIeil yacTu Gecrosiesnbie u3aepskku. Cepranin3oBaHHas KOP3UHA Jlecepra-
Jau3yeTcs Bcero o/t pas. Ilociie aToro ona oka3biBaeTcs B IaMATH MOJb30BATEIHCKOTO
cearca. [lepechlaembie Ty/ia 1 0OPATHO TIPY KAXKIOM 3aIIPOCE JTaHHbIE ABJISIOTCS He-
OTIpaBJAHHON TPATON ITOJOCHI TTPOITYCKAHUS.

[Mocne moydenst 3ampoca BeG-cepBep M0JKeH TTPeobpa3oBaTh BCE 3aTOJOBKU B C06-
CTBEHHYIO BHYTPEHHIOIO CTPYKTYPY. [Ipy Hamnuuu cepBepa IPUIIOKEHMIT Beb-cepBep
OTIPABJISIET €My MapaMeTphl 3arpoca. B o6Ieil cJI0)KHOCTH JOMOJTHUTEbHbIE (Dailiibl
cookie TIPOTrOHSIOTCST M0 TIPOBO/IAM ABAKIbI (2 MHOTIA U YEThIPe Pasa) 1 ABayK bl aHaJIU-
3upytorcs. Pazymeercs, 0MOJHATETbHOE BPEMST HA BBITIOJIHEHUE OJTHOTO 3a1TPOCa MOKET
0Ka3aThCsT HE TAKUM Y3K OOJIBIIM, HO He CTOUT 3a0bIBaTh 06 a(DEKTEe YMHOKEHUS.

Ha nosp3oBatesigx aTo Toxe oTpaskaercs. /laxke y TexX U3 HUX, KTO CUIUT Ha THUPOKO-
MOJIOCHOM COEINHEHUH, KAK [TPABUJIO, MIPOITYCKHAST CITIOCOOHOCTH BOCXOSIIETO KaHAIA
HAMHOTO MEHDIIIE, YeM HUCXO/ISIIET0. 3arpy3Ka A0TOMHUTENbHBIX 4 KOAlT Ipu Kask10M
3ampoce HauMHAeT HaKaranBaThes. (/la, HeCKOJIbKO MUJITTUCEKYH/T TYT, HECKOJIBbKO MUJI-
JINCEKYH]I TaM, U BOT PeUb YK€ UJIET O PeaTbHOM BpeMeHu!)

Bcee a1 ronoTHUTEIbHBIE U3CPKKI 06PabOTKH BBIIMBAIOTCS B YBEIMIECHUE CTOUMOCTH
DKCILIyaranuu. JonoaHuTe sbHbIN Koz 1151 00paboTku (aiinos cookie TpebyeT mocTosH-
HBIX 3aTPat Ha 0OCTYKUBAHUE, U BCE TOJIBKO JIJIS TOTO, YTOOBI H36EKATh T0OaBICHYS K
6asze IAaHHBIX CTPOK C KOP3UHAMU aHOHUMHBIX TI0CeTUTE e, EAMHCTBEHHBIM apTyMeH-
TOM TIPOTHUB TIOMEIIEHUS TAHHBIX O KOP3UHAX B 0a3y sIBJISIETCS] CTOUMOCTD U CJIOKHOCTD
paBoTHI MO MEPUOMIECKOTT OUNCTKE Ga3bl OT HEUCTIOIB3YEMbIX JAHHBIX.

Tewm He MeHee B KauecTBe O6H.Iel"0 MexXaHn3Ma (l)af/,lﬂbl cookie mo3BOIAIOT peanmn30BbIBATH
MHTEPECHDBIC BEIIN. IIOCTB.TO‘IHO TIOMHHUTD, YTO KJIUEHT MOKET COJITaTh, OTIIPAaBUTDH 006-
PpaTHO yCTapeBIINE NJIN Hez[eflCTBI/ITGJIbeIe (baﬁﬂbl cookie nin ne OTIIPaBUTb UX BOBCE.

3ANMOMHUTE
Ucnonb3yiiTe koMNakTHble (aiinbl cookie

Monb3yWTeck dainamm cookie 415 MAEHTUHUKATOPOB, @ He AN1s LiesbiX 06bEKTOB. XpaHuTe
[laHHbIE CeaHca Ha CepBepe, e MX HE CMOXKET U3MEHWTb 3/10YMbILL/IEHHMK.

9.11. 3aknwyeHue

CraTtucrtuka YTBEpKIAAET, 4TO OOJIbIIMHCTBO IIPpOrpaMMMUCTOB HUKOT/[a HE p8.6OT8.]II/I C
peajJibHO CJIOKHBIM, KPUTUYECKH BAKHbIM ITPOTrPpaMMHbBbIM obecIIeyeHeM. BO-HepBbIX,
nccJjaea10BanuAg 33.pa6OTHOI>'I IJIaThI IIOCTOAHHO ITOKa3bIBalOT, YTO OIIBIT 6OJILIIMHCTBA
IIPpOrpaMMHMCTOB HE IIPEBbIMIACT ACCATHU JIET. [To nocTuskeHUM IECSITUIIETHETO py6e>1<a
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MHOTHE YXOJAT HA PYKOBOJAILYIO paBGOTy WU TPOCTO TPEKPAIIAIOT 3aHUMATLCS TTPO-
rpaMMHIpoBaHreM. Bo-BTOPBIX, rTICTOTpaMMa pa3MepoB ITPOEKTOB UMeET 3HAYUTEIbHBIN
YKJIOH B CTOPOHY MEHBINETO KOHIA MKaibl. [ToaToMy Gepute Ha KPYIHBIE TTPOEKTHI
MpeJCTaBUTENEH MOJIOOTO MOKOJEHUSI ¢ OTHOCUTEIBHO HEOOJIBIIIMM OMBITOM U He
VAUBJIANTECH TOMY, KaK CJI0KHO HAWTH CIIEIUATUCTA HYKHOTO YPOBHS.

bBes momkHOTO OMBITA TTPOTPAMMUCTHI TI0 HEBEKECTBY WJTH JIBMKMMbIE HEBEPHBIMU Ha-
MEepEeHUSIMH, CKOPee BCEro, CTOTKHYTCSI CO MHOTUMM PACCMOTPEHHBIMU B 3TOH TIaBe
yOuiIIaMy BBIYMCIUTETBHON MOIITHOCTH. DTH BOIPOCHI, PA3yMEETCsI, He PACCMATPUBAIOTCS
B KOJIJIe/IKax 1 yHUBepcuTeTax. Onmumusayus TaMm CBOIUTCS K HACTPOIKe HEKOTOPBIX
AJITOPUTMOB TTONCKA.

VoOuiiisl MOITHOCTH BBITJISIAT KAk SBHBIE OMUOKU, 0COOEHHO ITOCJIe TOT0, KAK U3BJIeKa-
I0OTCA N3 CUCTEMbI 1 Hpe[['bHBJIﬂIOTCH IS aHaJIn3a. TeM He MeHee S BU/eJ1, Kak nX CHOBa
1 CHOBaA 1eJ1a0T paSHbIe KOMaH/Ibl Ha paSHbIX KJIMEHTaxX. HpI/I 9TOM HUKTO HE BbI6I/IpaeT
[[HSafIH, HaMepeHHO yMeHbH.[aIOH_[I/Iﬁ BbI‘{I/ICJII/ITeJHJHyIO MOITHOCTDb CUCTEMDbI, HET, HpOCTO
npu BeIGOpe (PYHKIMOHAIBHOTO AU3aliHa HUKTO He 00paliaeT BHUMAHUS Ha TO, KAKOE
BJIMSAHNWE OH OKa3bIBAaCT Ha BI)ILH/ICJII/ITGJH)HYIO MOIITHOCTb.



[laTTEepHbI
BblUNCIUTENbHOW
MOLLHOCTW

Cap Yapaip3 uronn Puuapa Xoap, kKak n3BecTHO, ckazas: «IIpexneBpeMenHas onTuMu-
3aIUst — KOPEHb BCEX 3071». DTy (hpasy 4acTo UCIHOMb3YIOT HE 110 HA3HAYEHHIO, 00 bSICHSIST
et HeOpesKHOCTD poekTupoBanust. [TosHas iurata Xoapa raacut: «O HeGOJIbIIIX BbI-
rogax npuMepHo B 97 % cirydaes cieyer 3a0bITh: IPEKIEBPEMEHHAST ONTUMU3AIUS —
KOpPeHb Beex 3071». OHa MpelynpekIaeT, YT0 He CTOUT THATHCS 33 HEGOJIBITUMU YJIyd-
MIEHUSAMHU, TIJ1aTS 32 9TO BO3PACTAIONIEH CIOKHOCTBIO U YBEJINYMBAIOIINMCS BpEMEHEM
paspaboTKu.

[Tpo6sema B TOM, YTO TIPH TIOTHOM Paciucanuu (a KOrja OHO He ObIBAET MIOTHBIM?)
OIITUMU3AIMS JleJIaeTCs Ha I03/IHUX CPOKAX, UTO 3a4acTyIO O3HaYyaeT ee I0JHOe OTCYT-
ctBue. bosee Toro, onTuMu3alug MOXKeT Ha KAaKOI-TO IIPOIIEHT IIOBBICUTDb [IPOXU3BO/IH-
TEJBHOCTD OT/IEJIBHBIX ITPOTIE/LYP, HO He CIIocoOHa aTh hyHAaMEHTANBHO OoJiee yIaqHoe
IIPOeKTHOE pelieHre. B poliecce ONTUMU3AIMI HEBO3MOXKHO IIEPEHTH OT IIy3bIPbKOBOM
K GBICTPOI COPTHPOBKE. BHIGOP JIydIIero mpoeKTHOTro PeleHns WK ONTUMU3HPOBAHHON
1o/l 9hPeKThl MacuITabuPOBAHNsT APXUTEKTYPhI SIBJISETCS ACHCTBUEM, THAMETPATBHO
MIPOTUBOTIONOKHBIM TIPEKAEBPEMEHHON OTITUMU3AIIN; TAKOH BBIGOD BOOOIIE YCTPAHSIET
HEOOXOMMOCTD B OTTHMHU3AIUHL.

Kpome Toro, MpoeKTupyst CBOIO pacipeieIeHHYIO CUCTEMY, BBl HA CBOI CTPax U PUCK
UTHOPUPYETE BOIPOCHI TPOU3BOAUTETHHOCTA W BBIYMCAUTENBHON MOIIHOCTH. Kak s
noKasas B pasjiesie 8.5, HeOOIblIe U3MEHEHNS B PACXOJI€ TPOIIECCOPHOTO BPEMEHH,
MaMSTH U MecTa Ha JIUCKe TIoCIe Mepexoia K 9KCITyaTallii CUCTEMBl YMHOKAIOTCS Ha
JoCTaTOYHO GoJibIre KoahduitneHTsl. S 3HaI0 cirydail, Korjaa MI0X0 HamuCaHHbIH KO/
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3aCTaBUJI OPraiHn3alivio BHECTU B CMETY JIECATb MUJIJIMOHOB /I0JIJIaPOB Ha 3aKYIIKY /10I10JI-
HUTEJbHOTO allllapaTHOTO O6BCH€‘IGHI/IH, KOTOPOE MO3BOJINJIO ObI (bl/IpMe poaepKaTbhbCA,
TIOKa HE KOHYUTCA CE30H OTITYCKOB. YCTpaHeHI/Ie psAla aHTUTTATTEPHOB U peajin3alis He-
CKOJIbKUX IMaTTEPHOB BBIYUCIUTEIBHON MOILIHOCTI/I1 n3baBuiia ee OT TAKUX TpaT, paBHbIX
IIpUMEPHO HEAEJTIbHOMY JIOXO/1Y OT IIPOJIAaiK.

YcTpanenue aHTUIIATTEPHOB — Ba)KHBIH IT1aT, HO MOXKHO c/ieJlaTh Koe-4uTo elre. B aToit
rJiaBe Mbl TIOTOBOPUM O MATTEPHAX BBIYMCIUTETBHON MOIIHOCTH, KOTOPbIE TIEPEBELYT
BAIlY IPUJIOKEHNS U3 JIIOOUTEIbCKON B IPO(ECCHOHATBHYIO JINTY.

10.1. OpraHusaums nyna coeaguHeHun

Kaxk ynomunasnoch B pasuene 9.1, mysbl pecypcoB KapAUHAJIBHO YBEJIUIUBAIOT
BBIUYNCTUTEIHHYIO MOIITHOCTD. [1yJThl peCypcoB COKpaAIaIoT BpeMs YCTAaHOBKH CO-
enuHeHwMst. [ HOBOTO coefnHeHus ¢ 6a3oil TaHHbBIX TPeOYeTCs TIOAKII0UYEHIE [0
nporokosy TCP, ipoBepka mpas AocTyla K 6ase U HacTpoiika ceatca. Bece BmMecte 910
MoskeT 3aHsATh 0T 400 10 500 Muutncekysa. Ho Hauamo paboThl HOBOTO MPOTPAMMHO-
ro oTOKa TpeGyeT GOJIbIIIe PECYPCOB, YeM YCTaHOBJIECHIE COCMHEHNUST ¢ 03011 TaHHBIX.

Korga CGl-cuenapum na a3bike Perl Tonbko nosgBuinch, Takoii ciieHapuii Mor
OTKPBIBATh COCANHEHNE, BBITIONHATH ONPEAeJIeHHYI0 pPaboTy, a 3aTeM PasphiBaTh
CBsA3b. ITO Oblya Ge3onacHast, YeTKas U IpocTas B oTiagke crparerns. K coxanenuio,
9TOT HOAXOJ] UCYEPIIa] CBOM BO3MOKHOCTH, KOT/[a CePBEPbI 623 JaHHBIX HAYaJIM TPa-
TUTh Ha YIPaBJIEHUE COCAMHEHUSIMHU CTOJBKO K€ BPEMEHH, CKOJIbKO Ha 06paboTKy
Tpansakiuii. YToObl 060 TH 3TO OrpaHuderne, OTAEAbHbIC 3aIPOCHl K CTPAHUI[AM
JOJIKHBI UMETh OO0II1e, UM MHOTOKPATHO HUCIIOJIb3yeMble, coepxntenust. Celiuac
HPaKTUYECKH JI0O0M SA3BbIK U CTUJIb IIPOrPAMMUPOBAHUS Pa3PeIaioT OpraHu3aInio
nyJia coeguHeHuil. VI uaberarh 1aHHOTO [MOX0/Ia MOKHO Pa3Be uTO B CJIyUae, €CJIH BbI
He 3HaeTe, KaK 9TO JIe/IaTh.

[Ipu opranmusamnuu myJja COeIUHEHUH CJefyeT yuecTh HeKoTopbie (hakTopbl. CocTo-
sTHIE COEIMHEHMIT MOKeT 0Ka3aThCsl HEKOPPEKTHBIM. B aTOM ciryuae Jiroboil 3amnpoc,
HOMNBITABIIUICS BOCHOJb30BAThCS COEJUHEHEM, OJYYUT coobliieHne 06 onmbke.
HexoppekTHoe coeuHeHre OyAeT BHIIPYKEHO, ITOC/Ie Yero OHO CreHepUpyeT OUOKY 1
BepHetc B 11yJ1. KoppeKkTHbIe coelMHEeH S CIY KaT ISk BBITOJHEHUST peaibHOI paboThl,
MO3TOMY OHU JIOJIbIIIE HAXO/MSTCS B BBITPYKEHHOM COCTOSTHUU. B pesysbraTe rnpu Bo3-
HUKHOBEHUU 3aIPOCA BEPOSITHOCTbD, UTO JIOCTYITHBIM OKAXKETCSI UMEHHO HEKOPPEKTHOE
coe/IHeHMe, Bhilne. Takas CUTyal[is BbI3bIBAET HEIIPOIOPIUOHAIBHO GOJIBIIOE YHCIIO
om6ok. OHO HEKOPPEKTHOE COEIMHEHNE U3 AECATU TIPUBOAUT K TeHePal[iil OMINOKY
B 6ostee uem 10 % 3ampocos.

! O6cunTpiBaiiTe KOHTEHT HA CTAAMU KOMITHJISIIIUE U aKKYPATHO MCIIOJIb3yHTE KIMMPOBAHUE,
KOI'Jla OHO MMEET MECTO.
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JKusHeHHO BaskKHBIM BOIIPOCOM SIBJISIETCS BBIOOP pasMepa myJsa coepnnenuii. Hemo-
CTATOYHBIN pa3Mep IryJia MPUBOJUT K BOSHUKHOBEHUIO KOHKYPEHITNH (9TO SABJICHUE MbI
paceMatpusanu B paszesne 9.1). VI366ITOUHBIN pasMep Trysia MOKET CTaTh TPUYUHOI
U36BITOUHOI HATPY3KHU Ha cepBepbl 6a3bl TaHHBIX.

C s1um 6J1M3KO0 CBsI3aH BBIGOP TIPOEKTHOTO PEIEHUST, BHITTOIHSIONIETO TPOBEPKY COE/H-
HeHuli B myJe u BHe ero. [ cucreM Ha 6asze BeO-TEXHOJIOTUI CYIIECTBYET HECKOIBKO
BO3MOXKHBIX perierrii. CaMoii IIPOCTOMH SIBJISIETCS «IIOCTPAHUYHAST> MOJIENIb: COEJIMHEHE
BBITPY:KAETCsT JIJIs 1eJ10#i crpanutibl. M BogBpaiiaercst o6patHo, Koraa pabora co cTpa-
HUTIel 3aBepIIaeTcs.

Eci my10B coeHenuii HeCKOJIBbKO, 9Ta MOJEJb CTAHOBUTCS CPEACTBOM GOPHOBI
¢ B3aUMHOI1 GJIOKMPOBKOM, BE/Ib 7SI BCEX 3alPOCOB MOKHO TIPUHYANUTENBHO yCTAHO-
BUTb OJIUH ¥ TOT K€ MOPSIOK BHITPY3KK M BO3BPAIIEHUS TIOTOKOB. B TO ke Bpems 1ipu
aTOM Tpebyercst Gosiee BBICOKOE COOTHOIIEHNE YNCaa COeAMHEHNIT U Y1CIa TTOTOKOB,
00pabaThIBAIOIIX 3aIIPOCH, TaK KaK MEPUOJ] BBIIPY3KH Ka)KIOT0 COeANHEHNUs Oymer
JOJIBIITE,

«ITocTpannunasi» MOjieJib, KaK MMPaBUJIO, BHE/[PSIETCS, KOTA JUCIIETYED TPAH3AKI[UIA
HACTPOEH Ha CO3JaHue eJUHOI TpaH3aKIuu, 00pabaThiBaIOIIEeN CTPAHMILY HEJTMKOM.
ITpu crpanuiax, AMHAMUYECKN CO3[aBaeMbIX U3 Habopa (hparMeHTOB, IIPUMEHEHUE
JTOI MOJIeJI He BCeria BO3MOXKHO. «[lohparMeHTHBI» 110/1X0/T TI03BOJISIET KAXKI0-
My (pparMeHTy BBITPY3HUTh COOCTBEHHOE COeJUHEHME, CelaTh KaKylo-To paboTy u
BEPHYTb COeJUHEHME B IIyJI. ITa MOJAE/b OoJjiee YS3BIMa /s BBAUMHON OJIOKUPOBKH,
HO I103BOJISIET JOCTUUYD GOJIee BBICOKOI MPOIYCKHON CIIOCOOHOCTH, YeM B CJIydae
«IIOCTPaHUYHOI» Mozean. Tpebyercs MeHblee YUCI0 COeJUHEHNIT Ha OJJUH [TOTOK
06paboTKy 3a1poca, IOTOMY YTO OT/eJIbHbIE COeJnHeHNs ObICTPee BO3BPALaloTCs B
nyJi. OCHOBHBIM IPEUMYIIECTBOM SIBJISIETCS TOT (PAKT, YTO OT/EJbHBIM (PparMeHTam
He TpebyeTcs TI00aJbHbIX CBEAEHNI 0 KOHTeKCTe TpaH3akiyi. Kaxblii U3 HUX B CO-
cTOsIHIK paboTaTh HE3aBUCUMO.

TuOpPUHBII TOIXO/T TO3BOJISIET KAXKIOMY (DparMeHTY YIIPABJIATH COOCTBEHHBIMU COE/IH-
HEHUSIMHU, HO TIPH 9TOM JIJIsT CTPAHUIIBI B IIEJIOM CO3/IA€TCsT TPAH3aKIUsT Oa3bl JAHHBIX.
VIMeHHO K Hell TOJICOEINHSIIOTCST BCE COEIMHEHMSI 0 CBOETO 3aBEPIIEHUST HJIH OTMEHBIL.
B maHHOM cirydae Mepbl TIPE0CTOPOKHOCTY IPOTHB B3aUMHON GJIOKUPOBKHU U3 «IIOCTPa-
HUYHOI» MOJIEIN COUETAIOTCSI € TIPOCTOTOM M U30JIMPOBAHHOCTHIO <O parMeHTHO»
mozenn. IIpaBaa, B 9T0ii curyaruu Tpedyercs GOIbIINN 11yJI COeAMHEHNI, YeM TIpu
MOCTPAHUYHOM TO/IX0ie. [THOPUIHAST MOJIENb TIOPOIA CIOKHEE TIOIAETCS OTIAIKE, TaK
KaK OT/IeJIbHbIe (hparMEHTBI MOTYT BU/IETh He3a(hUKCUPOBaHHbIE JAHHDIE, BBEJICHHbIE B
TPaH3aKI[IIO TIPEIIeCTBYIOMUME (hparMeHTamu. B pesyJisrate morydaeTcst, 4to ¢par-
MEHT BUJIUT JJaHHbBIE, KOTOPbIE He BUIHBI BaM. J[MarHOCTHPOBATH TTOBEIEH e (DparMeHTa
B TAKOI CUTYyallMu KpaifHe CJI0KHO.

Ho kakas ObI cTpaTerns HU UCIIOIb30BAIACH B BALIEM [TPUJIOKEHIH, BEI JOJKHBI CJIEANTD
3a TeM, 4TOOBI B ITyJIe COEMHEHNI He BO3HUKAIO KOHKYPEHIINN, HHAYe BMECTO YBEJIN-
YeHUs BBIYUCAUTENbHON MOLTHOCTH BbI €€ ObICTPO yobeTe.
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SANOMHMUTE
OpraHu3yiiTe nyn coeguHeHuin
Myn coeanHeHuii — 370 6a3a. M HET HUKAKUX NMPUYMH OT Hee OTKa3blBaTbCS.
3awmuiaiiTe nporpaMMHble NOTOKM 06paboTkn 3anpocoB

He nosBonsiiTe HaBceraa 6;10KMPOBaThb Bbi3blBaloLLME NOTOKU. Y6eAMTECH, YTO BCE BbI30BbI,
NPVBOASLLME K BbIrPy3Ke COEAMHEHWMI, CHabXeHbl TaliMayTaMu, a BbiblBatoLlasi CTOPOHa
3HAET, YTO AenaTb, Koraa coeanHeHne HEBO3MOXHO BEPHYTb B NyJl.

Bbi6bupaiiTe pa3mep nyna, o6ecneunBarolinii MaKCUMa’sibHYHO
NMPONYCKHY0 CMNOCO6HOCTb

MMynbl pecypcoB CAMLWIKOM ManeHbKOro pasMepa BeayT K KOHKYPEHLUMM M YBENUYEHUIO 3a-
[EepXKU. B nepeyto ouepesb 3TO NPOTMBOPEUMT LieNM Nysa coeanHenumid. Cneaute 3a 06-
PaLLEHMSMU K MYy COEAMHEHWUN, YTO6bI MOHATb, CKOMIbKO BPEMEHM BaluW MOTOKU XAYT
BbIrPY3KW COEAVHEHMS.

10.2. byabTe OCTOPOXHbI C K3LWNMPOBAaHMEM

K3H_H/IpOBaHI/Ie MOJKET CTaTb MOITHBIM JIEKAPDCTBOM [JIA JIECHEHUA HpO6JI€M 1Ipo-

MN3BOJIUTCIbHOCTH. Omno cHMKAeT Harpys3ky Ha CepBep 6aspl JaHHbIX N CEPbE3HO

YCKOPAET pe€aKInio CUCTEMBI. OZIHaKO HEBEpPHOE IIPUMEHEHNE 9TOTO MEXaHN3Ma
MOJKET ITPUBECTU K HOBbIM HpO6]I€MaM.

MaxkcuMaibHOE UCTIOJMb30BAHUE TAMSITU BCEX KATIIEH MTPUKJIIAHOTO Y POBHSI IOJIZKHO
OBITH HACTPAMBaeMO BeTMUMHON. Kaliiu, He OrpaHUYMBAOIIIE MaKCUMaJbHOE T10-
TpebJIeH e TaMSITH, B KOHEYHOM CU€ETE Cheal0T BCIO TaMATh B cucteMe. [loce 3Toro
cOOPIIUK Mycopa HauMHAET TPATUTh Bee DO0JIbIle BPEMEHMU, MbITAsICh BLICBOOOAUTD
JMOCTATOYHBIN 17151 06paboTKY 3a11pocoB 00beM maMsitu. Katir, KoTopblii motpebiisier
HEOOXOUMYTO JIJIsI BEIIIOJTHEHU S APYTUX 3a/laHUU MaMSATh, CEPbE3HO 3aMeIseT
CKOPOCTH PabOThI CUCTEMBI.

CxoJbKO OBl TaMATH HU OBLIO BbIJIEJICHO IO/ K311, HYKHO CJIE/IUTb 3a YPOBHEM O6p3.H_[€-
HUI K KON POBAHHBIM 3JIEMEHTAM. HpI/I He6O0IBIIOM KOJINYEeCTBE O6paH_[eHI/II';I K91II He
JAa€T HUKAKOT'O BbIMI'PBIIIA B ITPOU3BOANUTE/IbHOCTH, 6o TOTO, 6e3 Hero cucreMa MOKeT
pa6OTaTb 6I)ICTpee. XpaHH KaKOM-TO 9JIEMEHT B K3IIIe, BbI IIpeAIiojgaraeTe, 4To COBOKyII-
HbI€ 3aTPpaThbl Ha €ro O/THOKPATHYIO Ir€HEPalliio BMECTE C 3aTpaTaM¥ Ha X3IINPOBaHUE U
ITOMCK 6leyT MCHBIIIE 3aTPaT Ha reHepalunio 3TOro aJieMeHTa Ka)KLII)II;'I pas3, Korja B HEM
BO3HUKHET HeO6XOlII/IMOCTb. Ecnu xakoii-to KSH.[I/IPOBB.HHI)II‘/JI 00BEKT 3a BpeM: JKU3HU
CepBepa NCIOJIb3YETCA BCETO OJINH pa3, CMbICJIa B €T0 KOUTMPOBaHNN HET.

Takske cTOUT M30ETATh KHNTMPOBAHUS HJIEMEHTOB, TeHePAIHs KOTOPHIX He TpebyeT
0co0BIX 3aTpar. S BUABIBAT KATTH KOHTEHTA ¢ COTHSIMU 3JIEMEHTOB, COCTOSTINX U3
eIMHCTBEeHHOTO pobesta. OnpeneeHHbIN JSP-pparmMeHT 61T cCHaGKEH YCJIOBHON WH-
CTPYKITHEH, TPOBEPSIBIIEH, ABISIETCS I YeTOBEK COTPYTHIKOM (DHPMBI; 9TO /1ETaI0Ch
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MyTeM MOUCKa JJOTHUeCKoro durara B ero npodusie. B GoJbITHHCTBE CIydaeB pe3yJibraT
MPOBEPKY OKA3BIBAJICS OTPUIIATEILHBIM, U (hPATMEHT BU3YATU3UPOBAJ ceOs Kak yCcToe
MIPOCTPAHCTBO. B KaKOIi-TO MOMEHT 4 CTaJl COMHEBATLCS, UTO 3aTPAThl HA 3TY YCJIOBHYIO
KOHCTPYKITHIO IOCTATOYHO BEJMKH, YTOOBI OMPABAATH KAIUPOBAHKUE PE3YJIbTaTa, 0Co-
GEHHO MPU YCJIOBUH, UTO KANTMPOBAHHBIN 0OBEKT MMEET OTHOIIECHUE BCETO K OJHOMY
M0JIb30BATEIIO.

B a3bike Java st IOCTpOEHUs Kalieil ucnoab3yorcest o0bekThl SoftReference,
B KOTOPBIX, COOCTBEHHO, M XPaHATCSA KIIMPOBAHHbIE 2JIeMEHTHI. IIpr HexBaTKe ma-
MSTH cOOPIIIK MyCOpPa oy YaeT Mo3BoJIeH e yopaTh T1I000# 00bEKT, TOCTUK UMb
TOJIBKO OCPEACTBOM MATKHX CCBIJIOK. B pesyJibraTe Kaliu, UCIIONb3Y IOTIE MATKUE
CCBHLJIKH, TOMOTAIOT COOPIUKY Mycopa 0CBOOOKAATH TaMsITh, BMECTO TOTO YTOObI
MeIaTh 9TOMY MPOIIECCY.

B sKcTpeMaibHBIX CIyYasix BOSHUKAET HEOOXOAUMOCTD MEPEX0/ia K MHOTOYPOBHEBOMY
KamupoBanuto. [Ipu TaKOM TIOIX0J1€e TaHHbIE, 00pallleHHe K KOTOPBIM OCYIIECTBIISIETCSI
valie BCEro, XpaHsITCs B ITAMSITH, a JIJIsI BTOPUYHOTO KIIITA UCIIOJIB3Y€ETCsI IUCKOBOE TIPO-
CTPAHCTBO. ITO XOPOIIO PabOTAET, KOT/IA B KATIIE OKA3BIBAOTCS 9KCTPEMAIBHO OOJIBIIITE
00BEeKTHI (HAPUMeE], M300paKeHUsT ) iU pabourit HaGOp CJAUIIKOM BEJIHK, YTOObI JIep-
JKaTh ero B mamsiti. [[ToMoraeT MHOTOYPOBHEBBIH KAIII U B CUTYAIMSIX, KOT/IA [T 3aTPY3KH
HEKIIIMPOBAHHBIX IAHHBIX Tpebyetcst noctym uepes WAN-coennHeHne,

HpeﬂBapI/ITe]IbHOe BbIUMCJICHUE PE3YJIbTATOB IO3BOJISAET YMEHBIIINUTD HOTpe6HOCTb
B KOIIMPOBaHUUN NJIN BOO6HI€ OT HETrO OTKa3aTbCA.

Hakower, B i060M Kallle MOTYT OKa3aThCsl ycrapeBiive gaHubie. [10aToMy KakIoMy
K9y Hy’KHA WHANBUAYATbHAS CTPATETUS yIaJIeHUs 3JIEMEHTOB, MCTOYHNK JTAHHBIX
KOTOPBIX U3MEHUJICsI. BhIOOD 9TOH cTpaTernu MOKET PajiiKajlbHO TTOBJIUATH HA BbI-
YUCJUTEJIBbHYIO MOIIHOCTD Ballell cuctembl. K mpumepy, mpsiMoe yBe[oMJIeHUE XOPOTIIO
paboTaet, eI Y Bac €CTh JeCITh-ABEHAAIATh CEPBEPOB MpUIoKeHnit. Eciu ke mx
KOJIMYECTBO UCUYUCIISETCS COTHSIMU, HTO CTAHOBUTCS yKe Hea(hHeKTUBHBIM, U JTyUIlie
moztyMathb 06 ouepein COOOIIEHU T K TPYIIIIOBOIT pacchlike. B mociearem ciydae, pas-
YMeEETCSsT, HY/KHO T103a60TUTHCSI O TOM, YTOOBI BCE CePBEPHI MPUJIOKEHUI He OpOcaich
Ha 6a3y JJAHHBIX OTHOBPEMEHHO B TTOITBITKE [IEPE3arPy3UTh CTABIINI HEACHCTBUTEIBHBIM
3JIEMEHT.

3ANMOMHUTE
OrpaHuumMBaliTe pa3Mepbl Kala

HeorpaHuyeHHbI K3l NoTpebnseT naMmsThb, KOTOPYHO NyYLue MyCTUTb Ha 06paboTKy 3anpocos.
XpaHeHue B NaMsTh BCeX Koraa-nmbo 3arpyKeHHbIX 3/IEMEHTOB HE MPUHOCKT MOJb30BaTENAM
HUKaKOM BbIroapb!.

Co3pgaiiTe MexaHM3M OUYUCTKHU

PaHo unn nosaHo, yepes onpeaesieHHoe BPeMS UM 13-3a KaKUX-TO COBbITUIA B CETH, Nto-
60 K3LL HAUMHAET HY)XAATbCs B 0UMCTKe. Ho 3TO npoueaypa 3a4acTyto TpebyeT M3psiaHbIX
PECYPCOB, MO3TOMY OrpaHUYbTe YacTOTy NpoBeAeHUsl, YTobbl COBCTBEHHOPYYHO HE Crpo-
BOLMPOBaTb CUCTEMHBIV COOM.
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He kawmupyiiTe TpuBMasibHbie 06bEKTHI

[aneko He Bce JOMeHHble 06bekTbl U HTML-(bparMeHTbl CTOSIT TOro, YTOObI MX K3LUMPOBaNy.
Penko ucnonb3yembiM, He60MbLWUM UK He TpebytolnM 3aTpaT Ha CBOKO reHepaumio 06b-
€KTaM B K3Lle He MeCTO: U3AEPXKN, CBA3AHHbIE C MX XPaHEHMEM U YMeHbLUEHWEM 0bbeMa
CcBO6OAHOW NaMsITW, NEPEBECAT BbINIPLILL B NMPOU3BOAUTENBLHOCTMY.

CpaBHMBaiiTe 4acToTy obpalleHunii U U3MEeHeHU

He vMeeT cMbicna K3WMpoBaTh 06BEKTHI, KOTOPbIE, CKOPEEe BCEr0, U3MEHSATCS [0 TOro, Kak
nonb30BaTesb CHOBa K HUM 0BpaTuUTCs.

10.3. MNpepBapuTenibHOE BblYMCIEHNE KOHTEHTA

Bce MBI, apxXUTEKTOPDI U TIPOEKTHPOBIITUKHI TIPHIOKEHUTH, TIOOMM THHAMITYECK I

KOHTEHT. Bo-TIepBBIX, OH HAMHOTO WHTEPeCHee CTaTHIeCKOro. Bo-BTOPBIX, 1711

CO3/IAHUST CTATHYECKOT CTPAHUIIBI HUKTO He OyAeT HaHUMATh MPOTPAMMUCTA.
MpbI flaske YHUUYMKUTEIbHO HasbIBaeM Takue caiiTbl 6powioprvimu (brochureware). Kak
TOJIKO MBI BUINM B CITHCKE TPeGOBAHUT, YTO KOHTEHT CaliTa MOKET B JIIOGOH MOMEHT
M3MEHUTHCS, MBI HEMEJJIEHHO TTePEeX0INM K TUHAMIYECKN TeHepUPYEeMbIM caliTaM Ha
ocHoBe 6a3bl JaHHBIX. 110 ATOMY MyTH Hac BEAyT BCe cOBpeMeHHbie TexHomornu: JSP,
ASP, Ruby on Rails u np.!

ITpob6iiema, Kak 0ObIYHO, BO3HKUKAET 13-3a deKra yMHOKeHust. [IpecraBbre TUIIMYHBII
caiiT marazuna. [IpakTuecku Ha BceX TAKUX caliTaX MOCETUTENN MOTYT ITPOCMATPUBATD
HepapxXUUecKyro CTPYKTYPY KaTeroprii IpoayKToB. Kateropuu MoryT GbITh IIpeiCTaBIeHbI
B BUJI€ JIepeBa C OJIHUM KOPHeM, Habopa JIePEBbEB UK HAITPABIEHHOTO Al[UKINIECKOTO
rpaga, HO B JII0OOM CJiydae OHU MPUBELYT MOJIb30BATESI HA CTPAHUILY ¢ HHPOpMAaIueil
006 uHTEepecyoIeM ero mpoaykre. Ha Kak 1ol cTpanuile BUIHBI 10 KpallHell Mepe Karte-
ropuu Boiciero ypoBHst. OObIYHO TaKKe AeMOHCTPUPYETCS BTOPOM yPOBEHb KaTerOpHii.
Kax ripaBuio, jiJis1 TeHEpAInU MEHIO KaTErOPHIl IETAeTCsI 3aIPOC K Oase TaHHbIX, @ 3aTeM
KaTeropuu Jjist (hparMeHTa CTPAHUIBl 00PadAThIBAIOTCS B IIUKJIE, UTOODI [T KAsKI0U U3
Hux Busyanusuponasics cBoit HTML- wiu JavaScript-koa. Y atoT hparmeHT Koja Bbi-
MOJIHAETCS, BO3MOKHO, MUJJIMOH Pa3 B IeHb. A HACKOJIBKO YaCTO MEHSIOTCS KATerOpun
BepxHero ypoBHst? Pa3 B Tpu Mecsiiia? HeboJblinie M3MEHEHMSI MOTYT COBEPIIIATHCS Pa3 B
Hezemio. Ho Koz Bce paBHO BBITIONTHSET 3ampoc 1 fuHamMudecku reaepupyet HTML-kon
13-32 MU3EPHOTO MIAHCA, YTO 32 T€ JIECATh MUJLUIUCEKYH/I, KOTOPbIE MPOILJINA C MOMEHTA
reHepaIuy IPeIbILYIIEel BEPCUH CTPAHUIIDI, YTO-TO MOTJIO UBMEHUTRCS. Jlaske ecom 1o-
MECTHUTD PE3YJIBTAaThI 3a1Tpoca 6asbl IAHHBIX B K31l Buayanusaiius HTML-koza Bce paBHO
3aliMeT U3pAIHOE BPeMs 13-32 OTPOMHOTO KOJIMUECTBA 33/IICTBOBAHHBIX B HEll CTPOK.

A 3aueM BooO1IIe TpaTUTh BpeMs Ha Busyamsaimio HTML-koxa? Eciu MOXKHO BBLAEIUTH
pasiesibl caiiTa, KOHTEHT KOTOPBIX MEHSIETCST HAMHOTO PesKe, 4eM TeHEPUPYIOTCST CTPAHUIII,

' 41 yske mostay 1ipo Struts, Tiles, Tapestry, WebWork, WebObjects, SpringMVC u 7. 11.
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MMeeT CMBICT paccuuTarhb Bee Busyasnmsupyemboie HTML-dparmenTst 3apanee. 1o oco-
GEHHO IIEHHO B CJIYYastX, KOT/Ia BbI TOYHO 3HACTE, B KAKOH MOMEHT MPOMCXOUT U3MEHEHUE
KOHTEHTA. B 3TOT MOMEHT JIOCTATOYHO OOHOBUTH 3apaHee MOATOTOBJIEHHBIH KOHTEHT U
CHOBA ITYCTHUTH €0 B PaboTy, a He 06CUNTHIBATH O/1H 1 TOT ske HTM L-K0jt MUJUTHOH pas.

CaiiTbl HOBOCTHBIX HOpTasioB, Takue kak Slashdot u Fark, sapanee o6cunTbiBaior cBon
raBHbIe crpanuibl. DUrypupylonme Ha HUX KCTOPUU MEHSIOTCS 10 MEHBIIEN Mepe pa3
B 4ac, MHOTIA 4y Th Yamie. A of1ee KOJMIeCTBO KOMMEHTapUEB MEHSETCS KaK/Iy10 MIHYTY.
TeM He MeHee ITTaBHas CTPaHUIIA 9THX CAITOB PECTaBIIAeT coO0iT MIabIoH, COMep KA
U3PSAHBIE KYCKM 3apaHee 00CUNTAaHHOTO KOHTEHTA. VX «3KMBOCTb» 00ecednBaeTcst mo-
BTOPHBIM 00CYETOM KOHTEHTA KasKIble HECKOJIBKO MUHYT, HO KaK/1ast BEPCHsI CTPAHUIIDI
JIO CJIEYIONEro 0GHOBIEHUS OKa3bIBAETCSI IPOCMOTPEHHON COTHU M JIasKe THICSYM Pas.

MACTEP HEHOPMATUBHOW NNEKCUKN

OAvH 13 BOMUIOLIMX MPUMEPOB YPE3MEPHOr0 NMPUMEHEHUS ANHAMUYECKOrO KOHTEHTa Mo-
nascs MHe Ha rfasa BO BPeMs OMMCaHHOMO B r/iaBe 7 3arycka caiiTa TOpProBoi KOMMaHuu.
AHanu3 cTatucTuky cboplumka Mycopa nokasas, YTo KaXkAablii 3anpoc CTpaHULbl NPUBOAUT
K nosiBneHunto noytu 10 M6ait mycopa. Het, cboplumk Mycopa, paboTatowmii ¢ BUpTyasb-
HbIMW MalwKHamMu Java 2 1 Java 5, HaMHOro flyylle CTan CrpaBnsTbCs CO CBOEN 3aaadeil, Ho
10 M6aiiT? C KofoM SIBHO 6bI110 UTO-TO He TO. Korga sl MOHsiA, rae Tauncst KopeHb Npobnemsl,
TO He 3Has, CMeATbCs MHe, MakaTb UK pyraTbcs. OTBETCTBEHHBLIM 3a TBOPUBLLUEECs 6e306-
pa3uve oka3ancs pa3paboTymnk, 1 S BbIKpUKHYA B ero agpec «0x7f». (Hasen Ha Hero nopuy.)

Kaxxpasa cTpaHuua ¢ nHdbopMaumeit 0 NPoayKTe M Kaxzasl «BCTaBKa npoaykKTa» — Ans Hee
MPUMEHSININCb KOMMAKTHbIE MOJIS Ha FaBHOW CTpaHWLE M Ha CTpaHMUAxX KaTeropuin — uc-
MOJ/1b30BasIM HECTAHAAPTHBIN KOMMOHEHT, KOTOPbIN HasbiBascs Profanity Masker (MackvMpoBLUMK
HEHOPMAaTUBHOM NEKCUKM). ITa MasieHbKast XXeMuyxuHa npeacTtasnsina coboin ATG-gponnert,
HaMoMWHaBLUMI HecTaHAAPTHbI JSP-Ter. Jllo6oi AponneT obpabaThiBaeT nepeaaHHbIN eMy
KOHTEHT U FreHepUPYET HEKUI pe3ynbTaT. BBoAMMbIE AaHHbIE A0 aKTMBM3aUMM AporjieTa
6yepuzytotcs. bydepusyeTtca u pesynbTaT nepes TeM, Kak ero BKIKYaT B COCTaB CTPaHMLUbI.
MacKMpOBLUMK HEHOPMATUBHOW NEKCMKM paboTan C Ha3BaHUSIMM NPOAYKTOB, KOPOTKUMU U
noAPO6HLIMM OMMCAHMSIMU U XapaKTepUCTMKaMU. st My3bikanbHbIX (aiifioB OH NPUMEHSI-
Csl, €CN1 yKa3blBanochb nMs Tpeka. B cnyyvae punbma oH paboTtan ¢ UMeHaMu BCEX aKTEPOB.
Ha oaHoi cTpaHuue ¢ nHdopMaumeid 0 NpoAyKTe MOr0 OKa3aThbCs ABaALaTh 3K3EMMNISPOB
3TOr0 ragkoro KOMroHeHTa.

[lNst aHanm3a KOHTEeHTa KOMMOHEHT UCMoMb3oBan knacc StringTokenizer, cpaBHuBas Bce
C/I0Ba NPEeAOCTaBEHHOro eMy (pparMeHTa Co CMCKOM U3 OAMHHAALATY HEMPUCTOMHBIX CIIOB.
Ecnu cnoBo B cnncke He 0BHapy»uBanocb, OHO AobaBnsinock B 06bekT StringBuffer,
B KOTOPOM MNponcxoamno hopMMpoBaHWe pesynbTaTa. B crydyae xe coBnaaeHus Bce 6yKBbl
B C/I0BE, KPOME MepPBOW, 3aMEHSININCb 3BE3A04YKaMM, YTO6bI YATaTENM MOIW MOHSTh, YTO
MMEHHO bbISI0 B OpUrmMHane.

A Tenepb nonpobyeM NpeacTaBuTb, Kak BCE 3TO BbIrnsaeno. Kaxablii 6UT TEKCTOBOMO
KOHTEHTa NMoMeyancst MeTkamu, NPOM3BOAMIIOCH €r0 MOLIAroBOe CpaBHEHNE CO CTPYKTYpOM
Vector (ga, Vector, a He ArrayList) u3 nnoxux cnos, nocne yero Bce cHoBa cobupa-
10Cb BMecTe. W BCe 3TO Ha CTpaHuLe Aenanocb ABaAUaTh pa3 Npyu KOMYECTBE exXeqHEBHbIX
NMPOCMOTPOB 3TOM CTPaHMLbl, NPEBLILAOWEM MSATb MUNIMOHOB. DaKTUYECKU KaXabli 3a-
MPOC CTPaHWLbI COMPOBOXAASICS CPAaBHEHNEM HECMETHOIO KONMYECTBa CTPOK M FreHepaLmelt
10 M6aiiT Mycopa. M rnaBHOe — BECb KOHTEHT 06bIYHO Ny6AMKYeTCS Mo HoYaM. Yemy Bbina
paBHa BEpOSTHOCTb BHE3AMHOro MOSIBNEHUS HELIEH3YPHbIX CNOB AHEM? U 3aueMm 3Ty paboTy
HY>XHO 6blI10 BbIMOAHATL MPU KaX/AO0M NPOCMOTPE CTPaHULbI?
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CaMbIM 3a6aBHbIM OKa3asncst 3MUor aHHOM UcTopun. Korga Mbl Hauanu cnpalineaTh, Hemb3s
N OCTaHOBUTb paboTy MaCKMPOBLUMKA HEHOPMATUBHOMN NEKCHKK (KOTOPbIM NpeacTaBnsn
Yrpo3y Ansi 3ApaBOCTY HaLLero paccyzika, XoTs U 3alumLlan calT), OTBETCTBEHHDIV 32 KOHTEHT
npeacTaBuTeNb MHBECTOPa 6yKBanbHO B3opBancs. OH Kpuyan, YTo OMMCaHWUs MPOAYKLMK,
“MeHa anbboMOB, NpUMepbl TEKCTOB M Ha3BaHWsSi MeCceH SBMSIOTCS aBTOPCKUMU MaTepua-
namu. FpynnupytoTCs OHU MOCTaBLUMKOM AaHHbLIX W MOCTaBASOTCS 3BYKO3aMMChIBAOLLMMM
KOMMaHUSMM 1 KMHOCTYANSIMU. B COOTBETCTBMM C KOHTPAKTOM Mbl HE MOXEM MPOCTO B3SiTb U
M3MEHUTb B 3TOM KOHTEHTE Jjaxke oAHy 6ykBy, MyCTb Aaxe ¢ 6naropoaHbiMu Luensmu. OH 6bin
[0 y)Kaca pacCTpoeH, Y3HaB, YTO [0 CUX NOP Npu BU3yanu3aLmm Ha CaiTe KOHTEHT MEHSIICS.
Mbl, KOHEYHO e, cpa3y yopann MacKMpPOBLUMK HEHOPMATVMBHOMN NEKCMKM, HO Tak HUKOrAa U
He BbISICHWU/IN, 3a4eM OH BOOo6LUe Obln HaMWMcaH, pa3 MeHsITb KOHTEHT CalT npaBa He UMer.

Pasymeetcst, peBapuTeIbHbINA 06CUET KOHTEHTA caM 1o cebe TpedyeT onpeaeseHHbIX
3arpart. [Ipexe Bcero, Hy:KHO MECTO 7Tl XpaHEHHUS eT0o pe3yibraToB. Kakue-To usmepsk-
KU BHOCHT TIPOITIE/IyPa, KOTOPast TPoermpyeT uaeHTuduKaTop Ha haiia n untaet daii.
B ciyuae mMMpoKo MCIOIb3yeMOTO KOHTEHTA 9TH M3AEPKKH MOTJIH ObI MOTHBUPOBATH
BaC Ha KAITMPOBAHUE TUX JAHHBIX B MaMsATH. VI3epKKU Ha TeHepaIuio KOHTEHTa
BO3HMKAIOT IJIABHBIM 06Pa3oM IIPU BHECEHUH B HEro uaMeHeHui. Eciin KoHTeHT Oyner
MHOTOKPATHO MCIIOJTh30BATHCS 10 MOMEHTA BHECEHUST B HETO UBMEHEHU, IMEET CMBICTI
06paboTrath ero 3apanee.

IIpensiTcTBEEM K MIPEABAPUTETHHOMY 0OCUETY KOHTEHTA SIBJISIETCST IEPCOHATU3AIIHSI.
Ecau crpanuiia nepcornunnpoBana 1eJmKoM, 3apaHee BEIYUCTUTD [I7Ts1 Hee KOHTEHT
HEBO3MOKHO. B TO jke BpeMs TIpu MepCOHATM3AINHT TOJTBKO HEKOTOPBIX (DparMeHTOB NN
Pa3EsIOB HUUTO HE METTaeT 0OCUUTATH OCTAIBHYIO YACTh CTPAHUIIBI 3apaHEe.

O6cumnTbiBaliTe 60/bLIYIO YacTb CTPaHWLbI 3apaHee, a 3aTeM A06aBNsANTE K Hell nepcoHa-
NM30BaHHble (hparMeHTbl.

[IpenBapurenbHOE BRIYUCIECHIE KOHTEHTA OTIMYAETCSA OT Kaluposanus. Kamuposanue
B TIAMSITU PE3YJIGTATOB, U3BJIEUCHHBIX 13 0a3bl IAHHDIX, SIBJISIETCS] KOMITPOMUCCOM, YBEJIU-
YUBAIOIIUM HArpy3Ky Ha OJIMH 2JieMeHT (OTIepaTUBHYTO TTAMATh cepBepa IPUIIOKEHUI ),
4TOObI CHSITh HATPY3KY ¢ APYTOro (Tpotteccopa 6asbl JAHHBIX WK C OTIEPAIUI BBOJIa-BbI-
BOJ/Ia B 3aBUCUMOCTH OT TOTO, UTO B Ballieii cucteMe crpagaet 6oJbiie). KauposaHue B
mamMATH (parMeHToB CTPAHUI] OTHOCUTCS K HoJiee craGbiM KOMIIPOMUCCAM, TIPU3BAHHBIM
cbaaHCpoBaTh BpeMs PEaKInu cepBepa MPUIOKeHU T 1 TpehGOBaAHKS K TAMSITH 3TOTO
cepBepa. OqHaKo mepBast mpobeMa 3/1eCh COCTOUT B TOM, YTO TAKOE KATTHPOBAHUE
MOKeT B KOHEYHOM cueTe HeraTUBHO CKa3aThCsl Ha BpeMeH! OTKJIMKa cucTeMbl. Ecan
BO3HUKHET HEXBATKA TTAMSITH WJIM pa3Mep K3Illa OKaKeTCsl MeHbIie pabouero Habopa
obcaryRBaeMbIX (hparMeHTOB, CEPBEPY MPUIOKEHUN TPUAETCS TPATUTH BPEMsI Ha
neperpysKy kaima. XyKe To, 4To eMy Oy/IeT He XBaTaTh MaMsITH JIJIsT BDEMEHHbBIX 3a/1a-
HUii 110 06cyKuBanuio crpanuil. CepBepbl Java-mpuioKeHni Mpyu HeXBaTKe TaMsATH
OYEHb CUJILHO 3aMEJIJIAIOT CBOIO paboTy 13-3a MerabaiiToB KaIIMPOBAHHOTO KOHTEHTA B
MPOCTPAHCTBE KY4U CTAPOro TOKoJIeHNst. Bropas npobiiemMa 3akiiodaeTcst BO BpeMeHH,
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KOTOpoe Tpebyercs, 4TOOBI «Pa3orpeTh» (TO eCTh 3aMOJHNUTH) Kaiu B mamstu. Korja
MPOTOKOJT OOBABICHUSA CIIYKO 3aMPaIIUBAET MEPBYIO CTPAHUILY Y CEPBEPA C «XOJIOHbI-
MU» K3IIAMHM, O’KUJJAHUE MOXKET PACTAHYTbCA Ha HECKOJIbKO Munym. KatnpoBanue B
MaMSTH ABJISAETCS MOJE3HBIM MHCTPYMEHTOM, HO XpaHEHHUE B TAKOM KaIlle BU3YATU3UPO-
BaHHBIX ()PATMEHTOB CTPAHUIL € OOJIBIIINM KOJMYECTBOM KOHTEHTA SIBJISIETCS] TPUMEPOM
€ro HeIleJIeBOro UCII0JIb30BaAHUS.

[Ipu ipeBapuTENLHOM BHIYMCIEHIN KOHTEHTA IIPUHIUIT «BCE WUJTM HUUYETO» He ITpuMe-
HseTcst. HekoTopbie yacTo moceraeMble 06J1acTh caiita JOMyCKaT MPeABapUTeIbHOE
BBIUUCJIEHHUE, B TO BPEMsI KaK MeHee BOCTPeOOBaHHbBIE CTPAHUIIBI MOTYT OCTaBaThCsI
MOJTHOCTHIO IMHAMUYECKUMU. BitazieTbIlbl Mara3auHoB, UCKJI0Yass Amazon, pemaoT,
YTO JIOJKHO HaXOAWThCS HA TJIABHOW CTPaHMUIlE, U BCE TIOCETUTENN BUISAT TaM OJUH U
TOT e Habop ToBAPOB. ITpu 5TOM caliT MOKET IPUBETCTBOBATH IIOCETUTEIS 110 UMEHH 1
Jlaske IEMOHCTPUPOBATH EMY COXPAHEHHYIO C MPOIIIOTO BU3UTA KOP3UHY, HO ATO JIUIIb
okoJ10 100 Gaiit oTHOCsIIElCs K noab3oBaTeo nHopmaimu. Ocrasumecs 100 Koaiit
(1 penu MPOSIBUTBD MIEIPOCTH) JIJIST BCEX MTOCETUTENEH OJJMHAKOBBI.

3ANMOMHUTE
PeaKo MeHSIIOLMIACS KOHTEHT 06CcunTbIBaliTe 3apaHee

JT10601 KOHTEHT, KOTOPbIN 10 MOMEHTA CBOEro pesjakTMpoBaHNs ByAeT AEMOHCTPUPOBATLCS
MHOFOKPATHO, UMEET CMbIC/ MOATOTOBUTL 3apaHee, YTobbl COKOHOMWUTL BpeMs B npoLecce
06paboTkM 3anNpoCcoB. YUTUTE U3AEPXKKN Ha reHepaLMio KOHTEHTA U3 MHAMBUAYaNbHBIX 3a-
MPOCOB U NPOLECC pa3BepThiBaHMSI.

10.4. HacTtpownka cbopuinka Mycopa

B Java-mpunosxkeHusax HaCTpoOiika MeXaHm3Ma cOOPKI MyCOpa SBJISIETCS CaMbIM

OBICTPBIM U IPOCTHIM CITOCOGOM JOOUTHCST POCTA TPOU3BOAUTENBHOCTH. Bes Takoit

HACTPOWKM MPUJIoKeHHe, paboTatoliee ¢ MPOMBIIIJICHHBIMI O0beMaMU JTaHHBIX U
TpaduKoM, Oyaer TpatuTh pruMepHo 10 % BpeMeHr Ha cGOPKY Mycopa. ITOT OKasaTeslb
cJle/lyeT YMEHBIIUTD J10 2 % WJIH JIAKe ellle MEHbIITE.

CoBpeMeHHbIe COOPIUKHI MycOpa OMTHUMU3UPOBAHBI TOJ] THITHYHOE GUMOJIATTEHOE Pac-
npejiesieHre BPEMEHH KU3HU 00BEKTOB. BOMBIIMHCTBO 0OBEKTOB KUBET HEJOJITO; OHU
CO3/IAI0TCA ¥ YHUUTOKAIOTCA B TedeHre MUKpocekyH L. (B koMnmanuu Sun 910 HasbiBaioT
demckoil cmepmuocmuvio.) KonmdecTBo J0AT0KUBY X 00BEKTOB HAMHOI'O MEHbIIIE, HO
UX BPeMs JKU3HU 3a9aCTyIO0 COMOCTABUMO CO BPEMEHEM PaOOThI IIPOrpaMMbl (0ObEKTHI-
OJIMHOUKH, CJIYKOBI PEeCTPOB, COKEThI CEPBEPOB U T. 11.). BeeM 00beKTaM BbIIeseTcst
HaMsTh B 00JIaCTH Ky4d, KOTOpast HasbiBaeTcs paiickoii obsacTbio (eden space). Ilepe-
SKUBIIINE XOTs ObI OZIHY COOPKY MycOpa 00bEKThI IIepeMeIaloTcst B 00J1aCTh BbIKUBIINX
(survivor space). Paiickast 061acTh 1 00J1aCTh BBIKUBIIUX OTHOCATCS K TaK Ha3bIBAEMBIM
06JIACTSM «MOJIO/IOTO TOKOJICHUS >,



200 Mnasa 10 e [MaTTEPHbI BLIYUCIIUTENBLHOW MOLLHOCTU

PaGoraiouuii c6opiinK Mycopa mepBbIM JET0M MPOBEPSIET SKUBbIC 0OBEKThI B PAiCKON
ob6mactu. Ecii Taknx 00beKTOB TaM He 06GHAPYKUBAETCS, BCst 061aCTh GBICTPO MyCKAETCsT
B IepepaboTKy. Bee sxuBbie 06beKThI 13 3TOI 06J1aCTH MEPEMEIAIOTCs B O/IHY U3 obacTeil
BBUKUBIIHX. [ToaTomy GeicTpast yTusmsaiust 00bEKTOB J7ist COOPIIUKA Mycopa MpobIeMoii
He sIBJIsIeTCSA. BhuKUBIIME 0GBEKTH B KOHEUHOM CUETE TIEPEMEIIAIOTCS COOPIIIUKOM MYy-
copa B 06J1acTh JIOJITOKUBYIIEro okoserust (tenured generation), KoTopas moceraeTcst
UM HAMHOTO peke, 4eM MoJiofioe mokoJsienue. Eie o1HO, TpeTbe, MOKOJIEHUE SBIISACTCS
Hecmenaemvim (permanent generation) M COAEPIKUT OTIPEIEJICHIUS KIACCOB U METO/IOB.

[TocMoTpeTh MOAPOGHBIE TTPOTOKOIBI COOPKU MyCcOpPa MOKHO, TIepeilaB BUPTYaTbHON
Java-marmiie B MOMEHT 3amycka apryMeHT -verbosegc. OTueTsl cHOpIIHKa Mycopa
OTIIPABJISIOTCS HA KOHCOJb, TO3TOMY BBI JIOJIKHBI YIOCTOBEPUTHCS, UTO T/IE-TO €CTh
CTaHAaPTHOE YCTPOHCTBO BhIBOIA. (B cirydae cepBepoB MPIIOKEHUT /7T 9TOTO OOBIYHO
TpebyeTcst pelakTUpOBaTh clieHapuii 3amycka.) TTosb3oBaTesn Java Bepcuu 5 U BhIIIe
MOTYT BOCIIOJIb30BaTbhCsl YTUJIUTON jconsole, nocrasisionieiics Bmecre ¢ Java SDK.
[Ipumep mHOpManmu, TpesocTaBIsieMOil 3TUM MHCTPYMEHTOM, TTOKa3aH Ha puc. 26.
Brrazika Memory IeMOHCTPUPYET 3arpy3Ky KydH JJIsT PA3HBIX TOKOJEHHU U 00macTel,
a TakyKe BpeMsI, 3aTpadenHoe Ha COOPKY Mycopa. DTO IOCTATOYHO He3arpyKEHHBIH cepBep
KaJIeHIapeti, He MOBEPTAOIHiics M30BITOYHON cOOpKe Mycopa.

rs © ©  J25E 5.0 Monitoring & Manag it C le: 192.168.1.99:6543
Connection

[ Summary *Memory | Threads Classes MBeans VM |

Chart: | Heap Memory Usage H) Perform CC
20 Mb-
15 Mb Used
e N e e S 13378440
10 Mb
10:38 10:39
Details
Time: 2006-01-16 10:39:20 T
Used: 13,064 kbytes
Committed: 17,024 kbytes 75% —
Max: 64,832 kbytes L
=, 1.125 seconds seconds on Copy (199 =
GC time: o 20 Py (
0.430 seconds seconds on 25% —
MarkSweepCompact (2 collections) »

Puc. 26. Bknagka Memory ytunutel JConsole

Kaxk mokassIBaioT pasnndHbie MOJETU COOPKU Mycopa, HACTpoiika cOOPIUKa — ITO
B 3HAUUTEJHHON CTETIEHN BOTIPOC 00ECTICUEHUST IOCTATOYHOTO PAa3Mepa KyUr W PeryJii-
POBKa COOTHOIIEHWH, KOHTPOJUPYIONIUX OTHOCUTEIbHBIE pa3Mepbl TokoeHnil. B Vn-
TEepHETE CYNECTBYIOT OTJIMYHBIE PYKOBOJCTBA MO HACTPOITKE MEXaHU3Ma COOPKHI Mycopa
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kommanuu Sun'. B kayecTBe A0MOMHUTEILHOTO GOHYCA TIPU BBITIOJHEHUH YIPasKHEH Ui
0 HACTPOiiKe cOHOPIINKA MycOopa 3a4acTyio yAaeTcss 0OHAPYKUTH YTEUKU MaMsITH!

Hacrpoiika MexarnsMa cOOPKH Mycopa OJHOBPEMEHHO SIBJISIETCSI HAYKOI M HCKYCCTBOM.
[ToBeaerne cOOPIINKA TIOJTHOCTHIO 3aBUCUT OT TIOBEACHUS IPUIOKEHNS 1 PEKIMOB Ha-
rpysok. Kajkias cienytornas Bepcrst Kojia onpe/ieJieHHbIM 00pa3oM MEHSIET OKPYsKeHHe.
Jlaxe oTHOCHUTEIBHO HeGOJIbINE OOHOBJIEHNST — PEKJIAMHBIE aKI[FH, H3MEHEHVIsI, HallpaB-
JIeHHbIe Ha GoJIbliiee yI00CTBO IS TOJIb30BaTE IS, IPEAOCTaBIeHIe (DYHKIMOHATBHOCTH,
Tpebyoleil U3PSAHBIX PECYPCOB, U T. TI. — MOTYT 3aCTaBUTh ITOJIb30BaTe/ICiH BecTh ceOst
COBCeM TI0-Ipyromy. M ieaibHbie BApHAHTBI HACTPOHKHU (€eCJIU OHE BOOOIIIE CYIIECTBYIOT
B TIPUPO/IE) /IJIsT OTHOW BEPCUN TTOPOH OKA3bIBAIOTCST COBEPITIEHHO HEPUTOAHBIMU JIJIsT
caenytorneit. Kak Bbr yBuauTe B riaBe 17, Bam He 060UTHCH €3 MTPOIIELYPBI, KOTOPast
OyJIeT MOCTOSTHHO 3aHUMAaThCsT HACTPOUKOM ¥ TIEPEHACTPONKOI ITapaMeTpoB.

[)KO CNPALUMBAET: A KAK HACYET NYJIA OBBbEKTOB?

B paHHuMx Bepcusix Java (BO BpeMs nosiBneHust Bepcumn 1.2) naes AoNroXxuByLMx 06beKToB
6blna BeCbMa MonysnsipHON. S NOMHIO, KaK MHE FOBOPUIIN, YTO «CO3AaHue 06bekTa sBnsieT-
€St BTOPOW MO AOPOroBU3HE ornepawmelt, KOTOpYH MOXHO BbINONHUTL B Java» (B KadyecTse
MepBoOi HasblBanu CO3A4aHMe HOBOFO MPOrpaMMHOro noToka). Mpeanonaranocb, YTo 3TOM
onepauuu cnegyeT no BO3MOXHOCTU n3beratb. BMecTo 3Toro npeanaranocb MHOrOKpaTHO
MCMNosb30BaTh YXXe CyLlecTBytoLlwme 06bekTbl. KOppeKTHOCTb 3TOr0 Noaxoaa SBAsSeTcs npes-
METOM >apKuX CropoB B Java-coobluectse. B ntoboM cryyae npu COBPEMEHHbIX BUPTYaslbHbIX
Java-MalumHax opraHusaums nyna o6bekToB He AACT HaM HY>XHOro pesynbTaTta. Hekotopble
CVCTEMBI B MOMbITKax M36exaTb Co3AaHMs HOBbIX 0OBEKTOB CTAHOBSTCS 10 CMELUHOrO 60/bLIMMM.
[lo6aBnsieTcs Takon YpoOBEHb C/IOKHOCTM U yUYETa CUCTEMHbIX PECYPCOB, YTO HUBEUPYETCS
10601 BO3MOXHbI BbIUPbILL NMPOU3BOAUTENIBHOCTY.

B cneaytoleii Tabnvue nokasaHo BpeMsi paboTbl MPOCTOro NPUIOXKeEHHUs, KoTopoe dhopMa-
TupyeT 50 000 nmeH npu nomoLum knacca NameFormatter. B KOHGUrypauum ¢ nynom naket
commons 13 npoekTa Jakarta 3actaBnsieT nyn 06bLEKTOB MHOrOKPaTHO MCMO/b30BaTb AaHHbIN
knacc. B koHdurypaumm 6e3 nyna cospatotcs 50 000 oTaenbHbIX knaccoB NameFormatter.
[JaHHble B Tabnuue YeTKO MoKasblBalOT, YTO U3AEPXKKM yyeTa CUCTEMHBIX PeCcypcoB Myna
MPEBbILLAIOT U3AEPXKKN CO3AaHUS 06bekToB. (Bce TecTbl BbinonHsucs B JDK 1.4.2.)

OnepauMoHHas TakToBas yacroTa U3spepxxkun U3pepxxm
cucreMa npoueccopa npu Hanuuun nyna | 6e3 nyna
Windows XP Pro 1,86 My 20,30 % 20,30 %
Linux 2.6.14 2,66 Ty 31,46 % 23,42 %
Mac OS 10.4.4 1,67 My, 24,69 % 15,69 %

OcTaBbTe Nysbl 06LEKTOB A1 Clly4YaeB, KOraa co3faHne 06bEKTOB AENCTBUTENBHO TpebyeT
MHOXXECTBa peCcypCcoB, HanpuMep As CETEBbIX COEAMHEHMIN, COEANHEHWI C 6a3aMM AaHHbIX
1 pabounx NOTOKOB.

! s JDK 1.4.2 em. http://java.sun.com/docs/hotspot/gcl.4.2/index.html. [lsis1 Java 5 cm. http://java.
sun.com/docs/hotspot/gc5.0/gc_tuning_5.html.
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3ANOMHUTE

HactpamBaiite c60plmK Mycopa Ha 3Tane 3KCnJyataymMm CUCTEMbI

OnTMasbHble NapaMeTpbl CUBbHO 3aBUCST OT CXEMbI MONb30BaTENBCKOro A0CTYNa, NO3TO-
My KOPPEKTHO OTperysMpoBaTth CO0PLUMK Mycopa Ha 3Tane pa3paboTku UM TECTUPOBaHUS
HEBO3MOXHO.

He ocTtaHaBnuBaiitecb

HacTpoiika cboplumka Mycopa TpebyeTcs Mocsie BbiXofa Kaxaon criefytoLieil Bepcum npu-
noxeHus. Ecnn y Bac ecTb LMK rofoBoro crpoca, coopLumK Mycopa Hy>XXHO HacTpauBaTb
B 3aBMCMMOCTM OT BPEMEHM rofa U COOTBETCTBYIOLLErO CMELLEHMS MOJIb30BaATEIbCKOrO
Tpacduka K Apyroi yHKLMOHAIbHOW BO3MOXHOCTM.

O6bI4YHbIM 06 bEeKTaM Ny He HYXKEeH

EAVHCTBEHHBIMM 06bekTaMu, Ans KOTOPbIX MMEET CMbICTT OpraHM3oBaTh My, SABASOTCS
BHELUHME COeAMHEHUS M MPOrpaMMHble MOTOKKU. 3a60Ty 060 BCEM OCTaslbHOM OTAaNTE Ha
OTKyn cbopLumky Mycopa.

10.5. 3aknwoyeHue

[Tymst pecypcoB MOTYT CTaTh ICTOUHUKAMU KOHKYPEHITUH, TIPUBOJISIIIEH K Pe3KOMY CHU-
JKEHUIO BBIYUCINTEIHHOMN MOIITHOCTU CUCTEMBI. OZ[HaKO mpun HpaBH]IbHOfI OpraHu3alnumn
OHU 3HAYUTEIHHO YBETUUNBAIOT TAHHDIN TOKa3aTesb. [1ya coeqnHennii 9KOHOMUT 10
500 MuLIHCEKYH BpeMeHU Ha KaKaoil Tpan3akiuu. CyIIecTByIOT pa3Hble CTPATernn
VIIPABJIEHUS COEAMHEHMSMHU, KaKIasi CO CBOUMHU JOCTOUHCTBAMY U HEAOCTATKAMI.
K ITUM CTPATETUAM OTHOCATCA U YIIOMWHABIIINECA B ITOU IrIaBe «ITOCTPpaHUYIHAA», «I10-
(dbparMenTHAS> U rHOPUAHAS MOIEIN.

Kaimposanue npezcrasiisier coboii 06010100CTpbiil Med. B cirydae KoppekTHOil peasimsa-
I[U OHO MOKET OBITH BeChMa 10J1e3HBIM. OJIHAKO TIOBCEMECTHO BCTPEYAIOTCSI CITyYal, KOT/a
K3IIT CTAHOBUTCS CJAMIIKOM GOJIBIINM, KAIII HUKOT/IA He OYUITAETCS, M TaM OKa3bIBAIOTCS
06BEKTHI, XPAHEHUE KOTOPBIX HE CYJIUT HUKAKOM BBITO/BL. [IPUHITUIIHATIBHO BaXKHO OTpa-
HUYUTH pazMep Kalla. Java-pazpaboTaukaM Jis yIPaBIeHUs KIINPOBAHHBIMI OO HEKTaMK
cJaielyeT npuMeHsaTh 00beKTh SoftReference B koMOUHAIMK €O COOPIIMKOM MYCOpA.

[Tepen Tem kak penmTHCS Ha OYEPETHOE YCOBEPIIEHCTBOBAHNE, IPOAHATTU3UPYTE BO3-
MoskHBIE aphexThl yMHOKeHM:. K TpuMepy, He MeeT CMbICJIa MUJIJIMOH Pa3 B IEHb /I1-
HaMUYeCKU BU3yaJM3NPOBATh KOHTEHT, KOTOPbII MEHSIETCSI BCETO pa3 B He/lest0. Briromy
OT TAaKOTO YJIyullleH!st Bbl OyeTe 1oJyJyaTh pa3 B HEJENI0, B TO BpeMsl KaK IJIaTUTh 3a
3TO TIPUJIETCST MUJIJINOH Pa3 B /IeHb. A BOT OTHOKpPATHAsI BU3YAJIU3AITIsI TAKOTO KOHTEHTA
cpasy ke 1ocJie BHECEHUsI B HeTO U3MEHEHWH 1 XpaHeHHe TPe/IBAPUTETbHO BBIYNCIEHHOTO
pesyJbraTa IPUHOCST BBITO/LY MUJIJTMOH Pa3 B JIeHb, B TO BPeMsI KaK 3aTPaThl HA yIIpaBJe-
HIe KallleM BO3HUKAIOT TOJIbKO pa3 B Heze 0. Hactpoiika cGopiika Mycopa sKU3HEHHO
BaKHA JIJIST Java-TIPUIIOsKeHUH. JTO He OJTHOKPATHAST OTiepaliust, a HellpepbIBHBIN ITPOIIeCC.
Kaskmast HoBast Bepcusl Kojia criocoOHa JI0 TAKOW CTelleH H3MEHUTh MaTTePHbI COOPKU
Mycopa, 4TO IOTpedyeTcs mepeHacTpoiika MexaHusMa cOOPKE Mycopa.
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OpraHmsaums
ceTH

OpraHusaIiyst CeTH B IIEHTPaxX XpaHeHst 1 06pabOTKHU TAHHBIX BHIXOAUT JAJIEKO 32 PAMKI
API cokeToB IPUKJIAZHOTO YPOBHS. B TPOEKTHBIX PeleHUsAX ceTel /s TAKUX IEHTPOB
U36BITOUHOCTD, 6E30TIACHOCTD ¥ THOKOCTH UMEIOT Ky/1a GOJIbIIee 3HAUEHHUE, YEM B CETSX,
CBSI3BIBAIONIUX JIOMAITHIE KOMITBIOTEPHI. /11 KOppekTHOH paboThl B aTOI cpejie moboe
NpUIOKEHNEe TPpeOyeT AOMOTHUTENbHOM HACTPONKH.

11.1. MHoronHTepdencHble cepBepbl

MHOKeCTBEHHAST IPECaIst STBJISETCSI OCHOBHBIM OTJIMYMEM MAIIMHBI B CPEZE Pa3paboTKK
WM TECTUPOBAHMA OT MAIIMHEL B [IEHTPE XpaHeHns 1 00paboTky AaHHbX. [IpakTimaeckn
JI060IT cepBep B TAKOM TieHTpe Oy et mrozournmepgeticuvim (multihomed). toT TepmuH
o3Havaer cepsep ¢ bomee yem ogauM [P-aapecom; OH CymecTBYeT B HECKOTBKUX CETSIX
onnospemenno. [TogoOHas apxuTeKkTypa sBasercs 6oee GE30IMacHOMN 3a CYeT pacrpe-
NETEeHNS aIMAHUCTPUPOBAHNS U TEKYTIETO KOHTPOJISA 10 COOCTBEHHBIM, XOPOIIO 3aIIN-
IEHHBIM CeTsM. [IpOM3BOANTENLHOCTD MOBBITAETCS GIarofapst OTAEAEHUIO 0GBEMHOTO
TpaduKa, BOSHUKAIONIETO, HATIPAMED, TPU PE3EPBHOM KOITMPOBAHUH, OT OOBIYHOTO pabo-
gero Tpaduka. Sl yBepeH, 4To BaM IIPUXOAMIOCH CTATKUBATHCS € 3aMeIJIeHneM PaGoThI
CHCTEMBI M3-32 PE3EPBHOTO KOTMPOBAHMSL. JTa MPOIEAypa 3arpysKaeT JoOyIo CeTh, TaK
Kak BCeT/la 3aITyCKaeTCcsl Ha MOJTHYIO MOIHOCTD. Ecav BBl yBesmuauTe ObICTpojeiicTBIE
CETH, PE3EPBHOE KOTTMPOBAHUE TIPOCTO 3aKOHYUTCS PaHbIIe (PasyMeeTcs, 9TO BEPHO JI0
Kakoro-To npezesa). Cetn, KoTopbie Mbl Gy/IeM pacCMaTPUBATh, UMEIOT COBCEM JPYTHE
TpeboBanus k GezonacHocTh. [IpuTosKeHre, KOTOPOE He 3HACT O HATMYNU HECKOJIBKIX
ceTeBBIX MHTEP(EICOB, TETKO MOKET IPUHATH HOAKIIOUYEHNE He 0T Tol cetn. Hanmpumep,
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OHO MOJKET NPpUHUMATb a/IMUHUCTPATUBHbIE COCAMHECHUA N3 HpOI/ISBOJICTBeHHOfl ceTn
WJI TPEJIJIOKUTD ITPON3BO/JICTBEHHY IO (byHKHI/IOHaJIbHOCTb CeTH, npeaHaSHaquHoﬁ JLJIA
PE3EPBHOIO KOIMMMPOBAHUA.

[Toxazannslit Ha puc. 27 cepBep NMeeT YeThIpe ceTeBhIX mHTepdelica. B omepannonHoi
cucreMe Linux 210 6bmm 6b1 maTEpdeiicsl ot eth® 10 eth3. B Solaris 510 6blau 661
wHTepdelich oT ced 10 ce3 uau ot qfed 10 qfe3, B 3aBUCUMOCTH OT CETEBOM KapThl
u Bepcuu apaiiepa. Onepaiornas cucrema Windows 1o yMoJI4aHUO IPUCBABAET
uHTepdeiicaM yINBUTEIbHO JIJIMHHBIE U TPOMO3/IKIE UMEHA.

KommyTtaTtop ‘D QommyTaTop 2

172.16.64.190 172.16.32.190
nicO nic1
CepBep
nic3 nic2
172.16.64.190 10.10.1.190
KommyTtaTtop KommyTtaTtop
agMuHUCTpa- ceTu pe3epBHOro
TUBHOW cCeTHU KONWpoBaHUA

Puc. 27. Heckonbko ceTeBbIX MHTepdecoB

J1Ba u3 uerbipex nutepdeiicoB BbIjleJIEHbI TI0]] <ITPOU3BOJICTBEHHBIIY Tpaduk. ImenHo
OHU TIOJ/IEPKUBAIOT (DYHKIIMOHATBHOCTD MIPUJIOKEHN. B ciyuae Be6-cepBepa UMEHHO
OHU 3aHUMAJIMCh ObI 06PabOTKOI BXOIAIINX 3aIIPOCOB 1 OTIIPABKOI 0TBETOB. B mpuse-
JIeHHOM TIpuMepe 00a narepdeiica nmpeaHasHAYEHbI JIJIsT TPOU3BOACTBEHHOTO TpaduKa.
To, yTo OHM 3aITyIIIeHbl HA PA3HBIX KOMMYTATOPaX, 03HAYAET, YTO KOHPUTYPaIs cepBepa
[IPE/IIIoJIaraeT BBICOKYIO OCTYIHOCT. ITH HHTEP(EHichl MOTYT OTBeYaTh 3a HamaHcu-
POBKY Harpy3ku WJIH 3a Peajn3aluio aBapuitHoro rnepeksodenusd. Kak nokazano na
PHCYHKe, TAKETHI [JIs1 cepBepa Oy/IyT MOoTydaTh jBa pasHbix [P-agpeca. ITo, CKopee Beero,
osHavaeT Haanune DNS-3amnmceii ajist 00oux azpecos. J[pyrumMu cioBaMu, y 9TON Malliy-
HBI 60JIbIITE YeM O1HO uMst! Y Hee ecTh cOOCTBEHHOE BHYTPEHHEE UM XOCTa — UMEHHO
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OHO BO3Bpallla€TCA B OTBET Ha KOMaHly hostname, — 1o CHapPYKU K 9TOMY XOCTY MOKHO
O6paIH3.TbCH 110 HECKOJIbKMM NMEHaM.

Jlpyroii pactpocTpaHeHHOIH KOH(BUTYpaIeil /Il MHOKECTBEHHBIX pabounx nHTepheii-
coB siBsiercst cesasvisanue (bonding), ninnm azpezuposanue (teaming). B atom cirydae o6a
unrepdeiica umerot oauH obuuii IP-aapec. OnepalioHHas cucTeMa rapaHTHPYeET, 4TO
OT/IETHHBIN MTAKeT TTOMa/IeT TOJbKO K 0OfHOMY 13 nHTepdeticoB. CBg3annble MHTePQech
MO’KHO HACTPOUTB TaK, YTOObI HCXOAAIIHIT TpahHK aBTOMATHIECKH GATaHCUPOBAJICS HJIH
KaKoe-J1100 13 COeMHEHNI CUNTAIOCH TPEANoUTHTEbHBIM, CBsI3aHHBIE MHTEP(hEICH,
MOAKJIIOUEHHBIE K Pa3HBIM KOMMYTaTOPaM, TPeOYIOT IOMOTHUTEIBHOM HACTPOMKHY, HA-
ye MOXKET BO3HUKHYTD 3allUKJIUBaHue MapiipyToB. CIIPOBOIIMPOBAB 3aIlUKIMBAHUE B
HeHTpe 00paboTKM 1 XPaHEHUsI JaHHBIX, Bbl CTAaHETE OYEHb U3BECTHBIM YEJOBEKOM, HO
9TO OyJIeT AypHas cJraBa.

/lBa IOTIOTHUTEIBHBIX «BHYTPEHHUX> UHTepdeiica mpeHa3HaYeHbl 114 Tpaduka
ocoboro HazHaueHus1. TaK Kak MPU PE3ePBHOM KOIMTUPOBAHUY TTAKETAMU MIEPECHLIAIOTCS
6ostpliriie 0GBEMBI JIAHHBIX, OHU MOTYT 3aCOPUTH SKCITyaTHpyeMyto ceTb. CooTBeT-
CTBEHHO B XOPOIIIEM MTPOEKTE CETHU JIJIS IIEHTPA XPaHEHUS JaHHbBIX TPpahuK, CBA3aHHbBII
C Pe3epBUPOBAHKEM, ITPOXOAUT IO COOCTBEHHOMY CETEBOMY cerMeHTy. VIHOT/Ia Takue
CErMeHThI OOCTYKUBAIOTCST OTAETBHBIMU KOMMYTATOPAMHE, & MHOT/[A M BBIJIEJISTIOTCSI
orzenbHbie cetrt VLAN Ha 0OCHOBHBIX pabounx kommyTtaTopax. OT/iesieHne CBS3aHHOTO
C Pe3epBHBIM KONMUPOBaHUEeM TpaduKa OT MPOU3BOJCTBEHHON CETU TPU3BAHO TIOMOYD
noJib3oBaresisiM. [1po6JieMbl MOTYT BO3HUKHYTD, €CJIM Y CepBepa He XBATAET MMOJIOCH
MPOITYCKAHUs BBOJIa-BBIBOJIA JIJIST OJITHOBPEMEHHOTO OOCY;KUBAHUST PE3EPBHOTO KOITHU-
poBaHus 1 TpaduKa npuaoxkeHnil. TeM He MeHee Ha PabOTY HOJIb30BaTEIEH OCTNALHBIX
MIPUJIOKEHUH pe3epBHOE KOTTMPOBAaHNeE cepBepa He BIIUSIeT.

Haxowert, Bo MHOTHX TIEHTPaX XpaHeHust 1 00pabOTKY TAHHBIX /IS aIMUHICTPATHBHOTO
JIOCTYTIA CYIIECTBYET OT/ICBbHAST CETh. TO BAKHBIH TI1ar /i7ist obecrieueHust 6e30MacHOCTH,
MOTOMY 4TO Takue cy:kObl, kKak SSH, 10ycKaioT MPUBSI3KY TOJIBKO K aIMUHICTPATHB-
HBIM uHTepdeiicaM 1, COOTBETCTBEHHO, HEJOCTYIIHBI U3 IPOU3BOJICTBEHHON CETH. DTO
IIOMOTaeT, KOI/la 3JI0yMBIIIJIEHHUKAM y/laeTcs IPONUTH 3a (paepBOJI UM KOTla cepBep
paboTaeT ¢ BHyTPEHHUM TIPUIIOKEHUEM, He TIPSTYach 3a (haepBOIOM.

MuoskecTBeHHOCTD HHTepdeiicoB Bauser Ha 1O mpunoxenuii. [To ymosruanuio
MPUJIOKEHUE, CIIYIIAIIEe COKET, OYAET CHBIIIATh ¥ MOMBITKH TTOAKIIOYEHUS K JII0-
6omy unTepdeiicy. Hampumep, B sI3bIke Java M0 COCTOSHHUIO Ha BEPCUIO 5 KJIACC
ServerSocket MMeeT YeThipe KOHCTPYKTOPA. TPU M3 HUX CBSBBIBAOTCS C JIHOObIM UH-
mepgeticom Ha cepsepe. U Tombko pumHHAS hOpMa KOHCTPYKTOPA MOXKET MPUHNUMATh
OTIPE/ICIEHHBIN JIOKAJIBHBIN ajIpec, YKa3bIBAIONINI, ¢ KaKUM 13 WHTepdeiicoB HY;KHO
CBSI3BIBATBHCS.

InetAddress addr = InetAddress.getByName("alpha.example.com");
ServerSocket socket = new ServerSocket(80, 50, addr);

Socket local = socket.accept();
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Bes aroro agpeca kimace ServerSocket Oy/er cBA3bIBATLCS O BeceMu nHTEpdeiicamu,
JIOTIYCKAIOIUMHU TIOJIKTIOUeHUE Yepe3 CeTH JIJIsl Pe3ePBHOTO KOTTMPOBAHUS WU 1715
aIMUHUCTPUPOBAHUS K paboueMy cepsepy. Vi, Ha060poT, CTaHyT BO3MOMKHBIMU TI0/I-
KJIIOYEHUST K Q/IMITHACTPATUBHOMY UHTEpdeicy depe3 pabouyio ceTn!

YTo0bl yKasaTh, ¢ KAKUM HHTEPGEICOM CIIeyeT CBSI3bIBATHCS, MPUIOKEHHIO HYKHO
coo6muTh ero uMst uiu IP-anpeca. VIMEHHO B 9TOM COCTOUT CEPhE3HOE OTJIYIE MHOTO-
unTepdeiicHbIX cepBepoB. B riporecce pa3spaboTku cepBep BCeraa MoKeT BhI3BaTh METO
InetAddress.getLocalHost (), HoO Ha MHOTOMHTEPMENCHOM MaIITITHE 3TOT METOJI TIPOCTO
BepHeT [P-azipec, cBI3aHHBIN ¢ BHYTPEHHUM UMEHEM cepBepa. ITO MOXKET 0Ka3aThCs
J1000i1 13 MHTEP(DECOB B 3aBUCUMOCTH OT JIOKQJIbHBIX COIJIAIleHN 00 UMEHOBAHU.
CooTBeTCTBEHHO, TPUJIOKEHUS CEPBEPA, KOTOPHIM HYJKHO CJIYIIATh COKETHI, JIOJKHBI
obJslaiaTh HACTPaUBAEMbIMU CBOHCTBAMU, TIO3BOJISIIOIUMHU YKa3aTh, C KAKUM U3 MHTEP-
(beiicoB cieyeT cBSI3BIBATHCS CEPBEPY.

11.2. MapuwpyTtunsaums

Tak KaK aKCIIyaTupyeMble cepBepbl 0OBIYHO UMEIOT HECKOJIBKO CETEBBIX MHTEP(MENCOB,
NEPUOIMYECKU BO3HUKAET BOIIPOC, Uepe3 Kakoi nHTepdeiic 1o/KeH nATH KOHKPETHDII
tpaduk. K mpumepy, OTHOCUTENBbHO YaCTO BCTPEYACTCS CUTYAIN, KOTJa BXO/IHOM UH-
Tepdeiic cepBepa MPUIOKEHUN TTOJICOEMHEH K OJTHON BUPTYaJbHON JIOKAJIbHON CETU
(VLAN) as1s B3aumogeiicTBus ¢ BeO-cepBepaMu, a BHYTPEHHUI ceTeBol nunTepdeiic
nozacoenuted K apyroil VLAN s BsauMoeiicTBys ¢ cepsepaMu 0asbl JaHHbIX. B 110-
MOOHBIX CJIyUasX CepBEPY CJAEAyeT B SBHOM BUJIE YKA3bIBATD, KAKUM UHTEP(hEHcoM oH
JIOJIKEH TI0JIb30BATBCS JIJIS IOCTHKeHN KoHkpeTHoro IP-anpeca.

B cayuae cocennnx cepsepoB mpobieMa MapIipyTOB PENIAeTCsT, CKOPEE BCETO, JIETKO;
petienne 6a3upyeTcs Ha afipecax MojiceTH. B puBeileHHOM patiee TIPIMepe € CEPBEPOM
TIPUJIO’KEHWH BHYTPEHHNI nHTepdeiic, BO3MOKHO, TIOJIb3yeTCs OTHON TIOJICETHIO C cep-
BepoM 0asbl JIaHHBIX, B TO BPEMSI KaK BXOJHOM MHTEP(hEIC MOKET MMOJIB30BaThCST OHON
TO/ICETRIO ¢ BeO-cepBepamMu. B ciyuae yIameHHBIX CePBEPOB — HATIPUMEP, CEPBEPOB
CTOPOHHUX CJIY/KO — BBIOOP MapIIpyTa CTAHOBUTCS GoIee CIOKHOI 3amaveti.

PaccMoTpuM CTOPOHHIOI Caysk0y nocmasuwuxa cnama (spam cannon). JlaHHbie, OT-
[IPaBJIEHHBIE B 3TY CJIYy:KOY cepBepaMu MPUJIOKEHUH, CKOPee BCETO, HE MMOUIY T Yepes OT-
KpbIThiil THTEpHET. BMECTO 9TOr0 NX OTIIPABAT Yepe3 BHyTPeHHUIT nHTepdeiic cepBepoB
npuyoskeHuni, uepes VPN.

MocTaBLWMK CrnamMa — 3TO NMOCTaBLUVMK, OCYLLECTBSIOLMIA MaCcCOBYIO PacChliKy 31EKTPOHHOM
MoYTbI, KaK NpaBuo, Ha ocHoBe XML-cnucka ¢ uMeHamn 1 agpecamu. OH 3aMofIHAET Kpacu-
Bble, NpeayCcTaHoBeHHble HTML-1wabnoHbl cobpaHHbIMM MNOAMMCYUKOM JIMYHBIMU AAHHBIMU.
Y TakuX NOCTaBLUMKOB €CTb LUMPOKOMOSIOCHOE COEAMHEHME, @ MOPOV U anropuTMbl, NO3BO-
nsirowme nsbexatb nageHns SMTP-cepeepoB y HeboMbLUKX NpoBaiaepoB. PesynbTaThl UxX
TSOKEIOro TpyAa, Kak Npaswio, Cpasy e OTNPaBASIOTCA B MyCOPHYIO KOP3UHY.
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KoppekTHoe pelierne Bcex CBA3aHHBIX ¢ MAPIIPyTU3aIlHeil BONPOoCcoB Tpebyer
BHUMaHUS KO BCEM TOYKAM MHTerpaiuu. B caydae omubKU Bbl PUCKYETE CAETATH
caiiT MeHee IOCTYIHBIM UJIH, 4TO €lle XyKe, CAeJaTh JaHHbIE KIUEHTOB OOIIM
nocTossHueM. 1 peKOMeH/IYI0 /ISl KasKJ0TO TOJAKJII0UEHUS K y/IaJeHHOMY cepBepy
coxpausaTh B 6aze manubix Microsoft Access nmst ajipecara, ero ajjpec u jKeraeMblii
MapuipyT. PaHo wiiu mo3iHo ata waGopMaius B I060M ciydae TOHa0OUuTCst, 4TOObI
HalMcarh paBuJa 14 ¢paepBoJia.

11.3. BupTtyanbHble IP-agpeca

MoskeTe MHe He BepUTb, HO JJaleKo He Bee IIPUJIOMKEeH M MUITYTCA JIs UX 3allycKa B KJla-
crepe. [lo kKakuM-TO IpUYMHAM TaKue TPUTOKEHIS B KaXK/[blii MOMEHT BDEMEHH MOTYT
GBITh AKTUBHBIMHU TOJIBKO Ha OHOM cepiepe. Kax ke 06ecreunTs J0CTYITHOCTh TAKOTO
IPUJIOKEHUS, JIUIITHUI pa3 He 3allyCKas ero Ha pa3HbIX cepBepax?

OTBeTOM Ha 3TOT BOIPOC SABJSIOTCS cepBepbl KiaacTepoB. CepBep KJjacrtepa —
3TO MPUJIOKEHNE, UTPAIoIIee POJIb KOHTPOJIEPA /s IPYTUX Tpuaokennil. Takue
npoayktel, kak Cluster Server ot Veritas, ServiceGuard or HP uu Cluster Server
ot Microsoft!, samyckaiorcs Ha HECKOJIBKUX CEPBEPaxX U rapaHTUPYIOT, YTO OIpe-
IeJIEHHBIN «I1aKkeT» OyzeT 3alylleH B KjacTepe Bcero oauH pas. HacTpoiika nakeros
JUISL IPUJIosKeHuH, (hailioBbix cucteM U IP-apecoB Mo3BoJIsIeT ¢elaTh Tak, YTOObL
cepBep KJacTepa BBIOJIH KOPPEKTHOE OTKJIIOUeHNEe ITPUJIOKEHUST HA OJTHOM CepBepe
U €ro 3amycK Ha ApyroM. ITo GoJibliieil YacTu TPUIOKeHNe He OYIET 3HATD, YTO BXOIUT
B KJIacTep.

[IpencraBum, uto mpekpaiaer paboTy cepsep, Ha KOTOPOM PaCIioaraeTcst BayKHOE, HO
10 CBOEH IIpUpo/ie He JiolTycKaloliee KjaacTepusalun npusoxenne. Cepsep kaacrepa Ha
y3Jie 06paboTKK OTKa3a 3aMETUT OTCYTCTBHE OOBIYHOI JKU3HEAEATETBHOCTH YIIABIIETO
cepBepa. VI peutut, 4To NCXOAHbII cepBep TPEKpaT paboTy.

[Tocsie aTOTO OH 3aIYCTUT TPUJIOKEHNE HA BTOPOM CepBepe, CMOHTHPOBAB TaM BCeE He-
o6xoanMbIe (haiioBbie CUCTEMBI. 320/IHO OH MepeHanpaBuT BUPTyanbHblil [P-aapec,
Ha3HAYEeHHBIN KJIaCTePU30BaHHOMY ceTeBoMY MHTepddeiicy.

Bupmyanvnoii IP-adpec npeacrasisier coboit IP-axpec, KOTOPBIN P HEOOXOANMOCTH
MOJKHO TIEPEOPOCHUTD OT OJIHOI CETEBOIT KapThl K APYTOU. B 10601 MOMEHT BPEMEHU 3TOT
azpec TpebyeTcst poBHO ogHOMY cepBepy. Koria BosHuKaeT HeoOX0AUMOCTD B 11epebpocke
azpeca, cepBep KaacTepa 00beIMHETCs ¢ OLEPALIMOHHON CUCTEMOI, YTOOBI IIPOAEIATH
Koe-Kakue MHTepecHble orepanny Ha HKHUX ypoBHsIX TCP/IP-creka. Onn accoru-
upytor aror IP-aupec ¢ HoBbiM MAC-azpecom (armapaTHbIM afpecoM) U 00bsBISIOT

! Ceituac nepenmenosan B Microsoft Windows Server 2003 Clustering Services. [oBopsr, uto
HOBast Bepcust paboTaeT B TpU pasa GbIcTpee.
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HOBbII MapmipyT (uepes3 npotokos ARP). Pucynox 28 pemMoncTpupyer BUPTyaabHbIT
[P-agpec 1o 1 ocyie 0TKa3a aKTUBHOTO y3JIa.

ABE PASHOBMAHOCTU BUPTYAJIbHOI O IP-AJPECA

K coxaneHuto, TepMMH BUPTyanbHbiW IP-agpec ctan CMILKOM MHOro3HayHbIM. Bo-
obLe roBopsi, OH 03Ha4aeT IP-agpec, He NpvBsi3aHHbIV K onpeaeneHHoMy MAC-agpecy B
Ethernet. CepBepbl knacTepoB NpYCBanUBalOT AaHHbIV aApec pa3nnMyHbIM YieHaM KiacTepa.
PacnpepennTenn Harpysku nonb3yloTcs BUPTyanbHbIMK IP-agpecamn ans obbeanHeHns
Habopa cnyx6 (kaxaas co cBouM cobCcTBEHHBIM IP-afpecoM) B MeHbluee 4ncno husm-
YeCKUX MHTepdeiicoB. B UTore 3HauyeHWsi TepMUHA HECKOJbKO MePEeKpPbIBalOTCS, Tak Kak
pacrnpefenuTeny Harpysku, Kak npasuio, paboTaloT napamu, u BUpTyanbHbil IP-agpec
B CMbIC/Ie «agpec Cy>Obl» MOXET OAHOBPEMEHHO SBNSATLCS BUPTyanbHbIM IP-agpecom B
CMbICNe «MeHSIIOLMIACS aapec».

KommyTaTtop 1 KommyTaTtop 1
BupTyanbHbin : BupTtyanbHbin
IP-appec IP-apgpec
172.16.67.10 172.16.67.10
PeanbHbIv PeanbHbIN PeanbHbIn PeanbHbIN
IP-appec IP-appec IP-agpec IP-appec
172.16.64.190 172.16.64.191 172.16.64.190 172.16.64.191
AKTUBHBbIN [accuBHbIN YnaBLiun AKTUBHbIN
cepsep cepBep ! cepBep | cepBep
Lo nepekntoyeHus Mocne nepeknoyYeHUs

Puc. 28. CmeHa BupTyanbHoro IP-agpeca

Bupryanbubie [P-azpeca yacTo ncnosb3yorces 751 akTHBHBIX /TTACCUBHBIX KJIACTEPOB
6a3 gaHHbIX. KIUEHTDI MOJTyYaoT HHCTPYKIUIO TIOACOEMHSITHCS TOIBKO K DNS-umenun
BupTyasbHoro IP-ajipeca, a He K MMeHaM y3J10B KJjacTepa. B aToM cirydae He nMeeT 3Ha-
YeHUsI, KAKOil U3 y3JI0B B HACTOSIIUN MOMEHT obJsajiaeT MauHbiM [ P-apecom, KIHeHT
MOJKET IIOJIKJII0YAThCS K OJHOMY U TOMY K€ UMEHHU.

Pagymeercs, aTOT OAXOJ1 He TIO3BOJISIET TIEPEMETIATh JAHHbBIE O COCTOSTHIH TIPUITOKEHUS,
Haxo/dIuecs: B TaMAaTH. B pedysibraTe Besi HenocTossHHASA MHGOPMAIUS O COCTOSHUN
B3aMMOJIEHCTBUI OKA3BIBACTCS MOTEPSHHOI. B cirydyae 6a3 TaHHBIX 9TO OTHOCUTCS K He-
3aBepIIeHHBIM TpaH3akiusaM. HekoTopeie apaiisepsl 6a3 qanHbix, HanpumMep JDBC- u
ODBC-papaiisepst B Oracle, aBToMaTHuecKu MOBTOPHO BBIMIOJTHSIIOT TIPEPBAHHbIE TTPU
aBApPUITHOM TIepeKJIFoUeHIE 3aipOchl. OHAKO OOHOBJIEHNUST, BCTABKU U BHI3OBBI XPAHUMBIX
IIPOIIE/LYP He JOIMYCKAIOT aBTOMATHYECKOTO TToBTOpeHwst. [ToaToMy Joboe obpatiaoiieecst
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K 6asze JaHHBIX Yyepe3 BUPTyaabHbIil [P-ajpec mpuioskeHue 10KHO ObITh TOTOBO K TIO-
SIBJIEHUIO B CJIy4ae aBapUIiTHOTO TIepeKJIIoueHns uckirodeHns SQLException.

B o61ieM ciydae, eciv npuaoxkeHue odpalaercs yepes BUpTyasibHbiil IP-aapec K mo6oit
cayx6e, cieyer ObITh TOTOBBIM K TOMY, uTo caeayiomuii TCP-maker 6yer HarpasjieH
He K ToMy HuHTepdeicy, K KOTOPOMY YLIeN IpeablAy i, F3-3a 9T0ro BOSMOKHO IIOSIB-
JieHue uckioueHnst IOExceptions B cTpaHHBIX MecTax. JIOrMKa IPUIIOKEHUST H0JKHA
yMeTh 00padaThIBaTh TakKe OMMOKN — 1 00pabaThIBaTh NX HE TaK, KaK OObIYHbBIE OIITHOKH,
CBSI3aHHbIE C «HEOCTYITHOCThIO 0O bEKTa Ha3HAYEHUsT». [10 BOSMOKHOCTH TIPUIIOKEHIE
JIOJIKHO MOBTOPATD CBOI 3aIIpoOC, HO afpecysich y:Ke K APYyroMy y3iy (BHUMaTeJbHO
U3y4nTe PA3Les 5.2, B KOTOPOM PACCKA3bIBAETCS O BAKHBIX OTPAHUYEHUSIX O€30IaCHOCTH,
CBA3AaHHBIX C IOBTOPEHKEM Olleparuii).



be30nacHOCTb

I/IC‘{eprIBaIOI_[II/Iﬁ Ppacckras o 6e3011aCcHOCTI HpH]IO)KeHI/Ifl BBIXO/JIUT 3a PAMKHU TEMbI lIaHHOfI
KHUTH. B 9TO¥1 r/1aBe MbI JIUIITh KOCHEMCS BOIIPOCOB, HAXOJANINUXCA Ha CTBIKE TAKUX TEM,
KaK IIporpaMMHast apXruTEKTypa, IKCIJIyaTallus n 6e3011aCHOCTb.

12.1. MpyHUMN MUHUMaANbHBLIX NPUBUNErUIA

ITpUHIUIT «MUHUMAIBHBIX TPUBHUJIETHIT» TJIACUT, YTO IPUBUJIETHN JIIOOOTO TMPoIecca
MOJIZKHBI HAXOAUTHCA Ha MUHUMAJIbHOM YPOBHE, ITIPU KOTOPOM OH B COCTOAHUY CIIPABUTHCA
co cBomMH 3a1adyamu. CKaxkeM, i TPUKITAIHBIX TTPOTPAMM CI0/Ia HUKOT/IA He BXOJUT
BO3MOJKHOCTB 3aITycKa OT uMeHU 1mosb3oBatesid root (B UNIX /Linux) mnam mombp3oBaTess
Administrator (8 Windows). Best GyHKITMOHAIBHOCTD TAKUX TIPUIIOKEHUIA IOCTYTHA
MOJIB30BATEJISIM, He O0JIaIAl0IIM TIPaBaMU a[MUHUCTPATOPA.

MHe mpuxoAnIoch BUAETh cepBepbl Windows, y KOTOPBIX BXOJl B CUCTEMY C TIPaBaMu
AIMUHKUCTPATOPA JJIUJICA HEJIEJAMEI — C JOCTYTIOM K YAIeHHOMY pabodyemy CTOJy, —
[OTOMY YTO 9TOTO TPeGOBA KAKO#-TO (hparMeHT mporpaMMHOTO obecriederust. (ITOT
[akeT Ko BCeMy IpoueMy OBl He B cOCTOsTHIN paboTaTh Kak cryxk6a N'T, moaromy tpebo-
BAJIOCH JI0JITOBPEMEHHOE (hYHKITMOHMPOBAHME MHTEPAKTUBHBIX Tpuioskenuit Windows.
ITO ABHO #e TOT CJIydaii, Korja IeHTp 06paboTKU U XPaHEHUS TaHHBIX MOXKHO HA3BATh
rOTOBBIM K pabore!)

[TporpammMHoe obectiedere, TpebOyIoIee /I7TsT BHITTOTHEHNS TPaB MPUBUIETHPOBAHHO-
TO MOJIL30BATESI, aBTOMATHYECKH CTAHOBUTCST MUTIEHBIO JIIST B3IOMITUKOB. JIt06ast
ysI3BUMOCTD Takoro 11O cpasy ke TpeBpaIiaeTcst B cepbesnyio mpobaemy. Kak Toabko
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3JIOYMBINIJIEHHUK [TOJIy4YaeT IpaBa IPUBUJIETUPOBAHHOTO TTOJIb30BATE s, €INHCTBCHHBIM
crocobOM rapaHTHPOBATh 6E30MACHOCTH CepBepa ABJISIETCS €ro (hopMaTHPOBAHKE 1 IIepe-
ycTaHoBKa. XysKe BCETo TO, UTO B CJIYUae TOPHUBOHTATLHO MACIITAOUPYEMBIX TIPUITOKEHUIT
MOJKET MOTPe6OBaThCS MepeyCTaHOBKA IIEI0T0 KIacTepa.

B MEeJIAX OrpaHnYeHUA YASBUMOCTH KaK10€ BasKHOE TMPUIJIOKEHNE TOJIKHO UMETH
COOCTBEHHOTO TI0JIb30BATEIS. HaHpI/IMep, I10JIb30BaTE/Ib «apache» He JOJI’KEH UMEThb
HHUKAKOI'0O JOCTYIIA K ITOJIb30BATEJIO «Websphere».

OTkpbiTHE COKETAa HA TOPTY ¢ HOMepoM MeHbIe 1024 10/KHO ObITh €IUHCTBEHHOI
oneparueit, 1yist koropoit UNTX-IprioKeHno MOTyT oTpeb0BaThCsT IOJTHOMOYHUST [OJTb-
3oBareJist root. Beb-cepBepsl yacto xotst, 4To0bI 1opT 80 OBLIT OTKPHIT 110 YMOJTYAHUIO.
JIioboii BeO-cepBep, HAXOIAIINNCS 3a pacpeaeanTeseM Harpy3ku (cm. pasmen 13.3),
MOJKET HCIIOJIb30BATE JTII0O0I TTOPT, B TOM yucJie mopt ¢ Homepamu 1024 u 6ombiie. Ciry-
math 1opt 80 OJKEH TOJIBKO PacIpPe/le/TUTe b HATPY3KH.

Beb6-cepBep, y KOTOPOTO OTCYTCTBYET PaCIpeieuTeb HArpy3KH (T10J1araio, st 3TOTo
€CTh BECKHUE TIPUYUHBI, XOTsI CaM 51 TOA0OHYIO0 CUTYAIUIO TIPUYMATh HE B COCTOSTHUN ),
JIOJIKEH 3aIyCKaThCsT € MPaBaMU aJIMUHUCTPATOPa, YToObI ciaymiath mopt 80. Ho ecan
OCMOTPETb, KaK ycTpoeHa cucreMa Apache, Bbl yBUIHMTE, UTO B HEIl HIMEET MECTO «Pas-
JieJIeH1e TIOJTHOMOYHIT» C HAMEPEHHBIM OTKAa30M OT MPUBUJIETMPOBAHHOTO JOCTYIIA
1ocJIe OTKPBITUS cokera. IIpu oMo Hu3KoypoBHeBbIX C-GYHKINNA cOOCTBEHHBbII
CTaTyC MOHUKAETCS 10 KOHPUTYPUPYEMOTO TI0Jb30BaTesist (0OBIYHO 9TO MOJTH30BATEb
«apache»). Jlatnoe nieficTBre HeO6PATUMO; POTIECC HE MOJKET BOCCTAHOBUTE TTPUBHJICTHN
CYTIEPIIOJIb30BATEJS TTOCJIE TOTO, KAK OH OT HUX OTKA3aJICs.

12.2. HacTpoeHHble naponu

ITapoJiut ABJISIOTCST aXUILJIECOBOU TISITO CHCTEMBI GE30MACHOCTH TPUIIOKeHw . OueBu/I-
HO, YTO BO3MOKHOCTH MHTEPAKTHBHO BBOJIUTH TTAPOJIH TIPH KaXK/0M 3arpysKe cepBepa
NPUJIOKEHNUT He cytiecTByeT. COOTBETCTBEHHO, TTapOJii 0a3 IAHHBIX U YUETHBIE TaHHbIE,
H€O6XO,/:[I/IMI)IC JLIA ayTeHTI/ICI)I/IKaLII/H/I B JIPYTUX CUCTEMAX, NOJIZKHDBI XPAHUTHCA B KaKNX-~
TO (haiinax.

Ho xak TosbKO 1apoJib OKa3bIBaeTcsl B TEKCTOBOM (paiijie, OH CTAHOBUTCS YSI3BUMBIM.
JI1060i1 11apoJib, HAIONIMIL JOCTYI K Gase JaHHBIX ¢ HH(GOPMAIMEH 0 KJIMEeHTaX, SIBJISeTCs
JIAKOMBIM KYCOYKOM JIJIST 3JI0YMBIIIJIEHHUKA U MOXKET CTOMTh KOMITAHUY MHOTHX THICSY
JIOJLIIAPOB M3-32 BO3MOXKHOCTHU OCBEIEHNS B CPE/ICTBAX MacCOBOM MHGOPMAIUK UIN
BBIMOTaTe/IbCTBA. 1109TOMY TaKKe MapoJIu JOJKHBI ObITh 3alUIIeHbl Ha MAKCUMAIbHO
BO3MOKHOM YPOBHE.

MunnMaTbHOM Mepoil 3aInThI SIBJISIeTCs XpaHeHue daiiia ¢ mapossiMu ocTyna K pa-
6oueil base JaHHBIX OTAEIBHO OT OCTATBHBIX KOHMUTYypalloHHbIX (daiiinos. Hu B koem
cilydae HeJIb3sl TIOMEIaTh X B KaTaJor yCTAaHOBKY MPOrPpaMMHOT0 obecrieueHust. MHe
JIOBOJINJIOCH BU/IETH, KK MKy YCTAHOBKH 1EJTMKOM TIOMEIIATN B APXUB W OTTIPABJISAIN
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paspaboTuuky st aHau3a. Yarie Bcero mojo6Hoe MPOUCXOUT, KOT/Ia BO3HUKAIOT BOITPO-
CBI IO TIOBOJTY paboueii KoH(pUTrypaIiu, a TakKe KOPPEKTHOCTH YCTAHOBKHU ¥ HACTPONKH
npusoxkenus. Ciaeyer ciesarh Tak, 4ToObl JOCTYI Ha uTeHue (HailioB, coxepKaiinx
CIIUCOK TapoJieii, GBI TOJILKO Y BJIAJIEJIbIIA, KOTOPBI SABJSETCS MOJTb30BATEIEM TIPH-
soxkenusd. Ecam npusoxenune HalmMcaHo Ha A3bIKe, JOMYCKAIONEeM pas/iesieHre TOJHO-
MOUWIi, UMEET CMBICJI C/IEJIATh TaK, YTOObI TIPUJIOKEHNE YUTATIO (hailJIbl ¢ TAPOJISMU JI0
MOHWKEHUS CBOUX NpUBUIeruil. B gannom ciaydae BiazgesbiieM (ailjioB ¢ TapOIsAMU
MOKET OBITh ClIeJIaH TT0Jb30BaTeNb root. Ho uMeiite B BU/LY, €Ciiu MPUIOKEHUE CO-
XpaHser ot (ailiibl B TAMSTH, JAMITBI TTAMSITH OY/YT COfEePKaTh Bee maposr. Daiisb
sapa B cucteMax cemeiicra UNIX mpezncTaBiasior co00ii BCEro JIMIIb JaMIIbl ITaMSITH
IpUJIOKeHU. Ecn 3710yMbIIIJIEHHIK CMOKET CIIPOBOIIMPOBATD CO3/IaHKE JaMTIa /P,
TO TIPY HAJTMYUU JIOCTyTA K (haiiJIoBOIl cucTeMe cepBepa OH TOJy4YuT Bee mapouin. [lo-
ATOMY y pabounx MPUIOKEHUT JIyUIlie OTKIIOUNTD (GYHKIMIO (POPMUPOBAHUS JaMITa
sapa. B onepannoHHbIx cucTemMax ceMeiictsa Windows «CHHNI 9KpaH CMEPTH» 03HAYAET
omubKy si/ipa, KOTOpas BCET/ia COMPOBOsKAaeTes nammoM mamsatu. Maiin aToro gaMmna
MOZKHO MTPOAHATIU3UPOBATD IpeiiiaraeMbiMu Microsoft mucTpyMeHnTaMu oTIaiku siipa.
B HekoTopbIX KOHMUTYpAIUAX cepBepa JaMIl MOXKET COJIePKaTh MOJHYT0 KOO (hu3u-
YeCKOM MaMsITH KOMITbIOTePa, BKII0YAs MapOJIi U BCe OCTaNbHOE! .

Ilepenoc naponeii ¢ yoanennoe pesepenoe xpanunuue (password vaulting) mosBossiet
XPaHUTh UX B 3aIM(POBAHHBIX (Daiirax, 4To CHIZKAET OCTPOTY MPOOIEMbI GE30MACHOCTH,
Be/lb 06E30TACUTD OIMH KJII0Y MMPOBAHUSA Ky/Ia MPOIIE, YeM HECKOJIBKO TEKCTOBDLIX
(hailnoB. ITO MOKET IIOMOYD B 3allIUTE [1apoJieil, HO He 03HaYaeT I10JTHOTO PellleHus 11Po-
Gembr. Tak Kak caydaiiHO TOMEHSITH WV TIEPETTCcaTh TTpaBa A0CTyTa K (haiiaM o4eHb
JIETKO, CTTETY T 3a/IefiCTBOBATD TPOTPaMMHOE 0OecTiedeH e 7t OGHAPYKEH ST BTOPKEHTIH,
nanpumep Tripwire? mam ogronmentoe 1O ¢ OTKPBITHIM MCXOAHBIM KOJOM?, KOTOPOE
OyJIeT CIIeANTH 3a MpaBaMK Ha JOCTYIT K 9TUM KIU3HEHHO Ba)KHBIM (hailiaM.

! Boaee TOro, B pelakToOpe peecTpa MOKHO BKITIOYHTH KOMOHHAIMIO KJIABHII (HET, TYT 5 €€ YIIOMH-
HaTh He Oy ), KOTOpast BBI3BIBAET npunyoumenvroe GopMIpOBaHIe JAMITA TTAMSITH 1 OCTAHOBKY
KoMmIbioTepa. Ecim BbI Korma-HUOY /b YBUANTE «CHHIN 9KPpaH CMEPTH» ¢ TeKCToM the end-user
manually generated the crashdump (xoHewHBII 1T0JIb30BaTETh BDYUYHYIO CTeHEPUPOBAJ aBapUITHBIN
JIaMIT), 3HAYHT, BAIll KOMIIBIOTEP O/ yrpo3oil. Jlydiie Bcero cpasy ke yOemuThes, 4To JaHHasT
«(hYHKIMOHAIBHAS BOBMOKHOCTb» He BKJIIOYEHA HA KAKOM-TO U3 BAIIUX PAOOUNX CEPBEPOB.

2 Cwm. http://www.tripwire.com/.

3 Cwm. http://www.sourceforge.net/projects/tripwire.
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Ecnu «xo4y» paccMaTprBaeTcst B OTPBIBE OT TOTO, CKOJIBKO 9TO GYIET CTOUTH, BO3HI-
KaloT HepeasiucTuynble xkesannd. Cripocute y geTel, CKOJILKO MOPOKEHOTO OHU XOTST,
U B OTBET FrapaHTHPOBAHHO ycJblinTe: «/{aBaiite Bee, uTo ecThb». OHU He NMEIOT HOHATHS,
4eM MPUETCS TUIATUTD 32 CHEACHHYIO O0UKY MOPOKEHOTO: K CyMME, KOTOPYIO HYKHO
GyIeT OTAaTh MPU TOKYIIKE, CJACAYeT TTPUOABUTH UCTTOPUEHHOE 30POBhE, HAGPAHHBIIH
BEC U TOUITHOTBOPHYIO TSXKECTb B SKUBOTE.

B atoii r1aBe MBI 06CYIUM HEMTPOCTBIE BOITPOCHI TIOMCKA DATAHCA MEK/LY PA3ANPAIOIIIMIE
HAC TIPOTUBOPEYNBBIMU JKETAHUSIMIL OTHOBPEMEHHO 06ECTIEUUTD GOJIBIITYIO IOCTYITHOCT
U TIPU 3TOM OOOUTHCH MUHUMATbHBIME 3aTPATAME. DTH KETAHUS THaMETPATbHO TPOTHBO-
MOJIOJKHBI; TAPaHTUPOBAHHASL JOCTYITHOCTD 00s13aTEJIbHO BEET K YBEJIMUEHUIO 3aTPaT.

13.1. C6op TpeboBaHUN AOCTYMHOCTU

3a/1aB crmoHCOpaM CUCTEMBI BOTIPoc: « HackombKo BBICOKaAst IOCTYITHOCT BaM TpeOyeT-
csA?», BbI, CKOPEe BCETO, MOJIYUUTE OIUH U3 JIBYX BAPUAHTOB OTBeTa. MeHee OIbITHbIE
CITIOHCOPBI TTPOCTO CKAXKYT, 4T0o UM HY:KHO «100 %». Bosee ocBeomieHubie 61ecHyT
CJIOBOCOYETAHUEM <IIATH IEBATOK», TaK KaK 9TO 3ByYUT KPYTO U TeXHUYECKU IPAMOTHO.
Ho passe um deticmeumenvio TpeGyeTcst CTONb BBICOKASI TOCTYTHOCTH?

KoppexTtHo chopmyaupoBaTh pereHune JTaHHOTO BOTIPOCca TIO3BOJISIOT (PHHAHCOBBIE TEP-
MUHBL: CpaBHeHHUE (haKTHUECKUX 3aTPar ¢ MpeAoTBpalieHHbMU yobiTKamu. K mpumepy,
«IOCTYTTHOCTH 98 %» exkeMecsTaHO mpeBparaeTcs B 864 MunyThI mpoctost. M Takoii mpo-
CTOI 03HAYAET TIPSIMbIE U3AEPKKH TT0 TPUIIHE YITYTIEeHHOH BBITobl. [Ipemomoxmm, uto
B 9aCchl HAUBBICIIIETO cIpoca caitt mpuHocuT 1o 1500 10/11apoB B yac, — 3T0 MAKCUMATIBHO
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HEBBITOTHOE BPEMSI JIJIsT TPOCTOs. B aTom caryuae ipu 98-1porieHTHOM TOCTYITHOCTH TI0-
Tepu coctasst rnpumepro 21 600 mosrapoB. A Teniepb MOCMOTPUM, HA CKOJIBKO MUHYT
MOKHO COKPATUTh BPeMsI IIPOCTOSI, IIOCTPOUB (oJlee HAEKHYIO CUCTEMY. YBeIUIeHne
noctyrmHoctr 10 99,99 % cHuskaeT okumaemMbie ToTepu ot mpoctost 10 108 momiapos B
MecsI1] — Bbl BbIUTpbIBaeTe B Mecsil 21 492 mossiapoB 1o cpaBHEHUIO C CUCTEMOM, JI0-
CTYITHOCTb KOTOPOIt cocTaniisieT 98 %.

Tak cTOUT JIK CTPOUTD CHCTEMBI B pacdeTe Ha JocTymHOCTb 99,99 %? D10 HanoMuHaet
BOIIPOC 0 MOpOsKeHOM. Be3 yuera 3arpar jkeaHus, KOHEUHO e, OyAyT HeorpaHYeH-
HbiMu. Kaskas feBsaTka B oKasaTese JOCTYITHOCTU MOBBINIAET CTOUMOCTD BHEIPEHS
MPUMEPHO B JIECSITD Pas, a TOJIOBYIO CTOMMOCTH HKCILIyaTallii — MPUMEPHO B /IBA Pa3a.
B aToM nipuMepe J0TI0THUTENBHASI CTOMMOCTD BCETO JKU3HEHHOTO IUKJIa — 3aTPaThl
Ha BHEPEHUE TUII0C 3aTPaThl HA 9KCIUTyaTalllio 3a ISATUIECTHUN CPOK CIIYKOBI CrCTe-
Mbl — gocruraer 98 700 posnapos. [Torparuts 98 700 gosnapoB, 4TOOBI COKOHOMUTD
1 289 520 nosnapoB, — BIOJHE 0OOCHOBAHHbII ¢ (PUHAHCOBOU TOYKM 3PEHUS BHIOOP.

AoctynHocTb, % 98 99,99
BpeMs npocrosi, MMH/Mec. 864 4

Bpemsi npocTos, Aonnapos/Mec. 21 600 108
[AononHuTenbHble pacxoabl, goanapos | 0 98 700
Yucras 3KOHOMUA, AOJI/TAPOB 0 1 289 520

13.2. [lJokyMeHTUpOBaHNe TpeboBaHWI
AOCTYMHOCTU

XotuTe rapaHTUPOBATh HENPUATHDBIE KOH(MIUKTHI? Bo3bMUTEe MHOTO3HAYHOE, HEYETKOE
olpe/iesieHne, 3aCTaBbTe JIIo/Iel O/ CaTh COTJIalleHNe 110 TIOBOJLY 3TOT0 OlIpe/iesIeH s,
n06aBbTe UBPSIAHYIO CYMMY JIEHET U Yepe3 TO-APYroil MOCMOTPUTE, KaK OHU OyIyT
ZIpaTbCsi YT C APYTOM.

S1 onucrbrBato HeM36eKHBIN 3 HEKT MI0X0 COCTABIEHHOTO COTIAIIEHNS 00 YPOBHE
obcyskuBaHus, Kacaolerocs goctymuoctu. Onpegenennst B8 SLA — Bce paBHO 4TO
OAPOOGHOCTH B Balllel MEIUIIMHCKON cTpaxoBke. HUKTO B HUX He BUUTHIBAETCS, TIOKA
He CJLyYUTCS YTO-TO yxkacHoe. Eciiu yepes roz rocJie 3airycka CUCTEMbI BbI IIPOJI0JIKAaeTe
JMCKYTUPOBATh 110 I0BOAY olipesenenuil B SLA, ckopee Bcero, aTa ocTpas IUCKyCCHs
BO3HMKJIA B Pe3yJibraTe KaKoro-To UHIAeHTa. B 9Toii cuTyanum yke HUYEro He c/ieslaelllb.

ITpenorBparuTh (WK, IO KpaitHEl Mepe, CIeIaTh He TAKUM OOJIE3HEHHBIM ) TIOMCK BUHO-
BHOTO MO3BOJISIET M3HAYATHHO TIPOPAOOTAHHOE BMECTE CO CITIOHCOPAMI CHCTEMBI TOTHOE
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corarrenye o0 yposue obcaykuBanus. Hegocrarouno mamucars Ha Oymare «Cucrema
noskHa 6eiTh goctynHa 99,9 % Bpemenn». HeompeaereHHOCTh CKPBIBAETCS B KasKAOM
CJIOBE ATOTO TIPEIJIOKEHMSI.

UYro Takoe «cucremas? Kpome caMbIX TPUBUAJIBHBIX CJIyYaeB B MOHSATHE «CUCTEMAY,
KaK MMPaBUJIO, BXOAT BBI3OBBI IPYTUX CUCTEM, HAXOASIIMUXCS KaK BHYTPH, TaK U BHE
TPEeAnpUsTHS. BbI eficTBUTENLHO cOOMpaeTech B3SITh Ha cebsT OTBETCTBEHHOCTD 3a BCE
9Tu BBI30BHI? S1 6bI He ctan! KpoMe TOTO, €ciit cHcTeMa UCTIOB3YeT TaKWe TTaTTEePHbI
crabunbHocTH, Kak npegoxpanutens (Circuit Breaker), To B s11060if MOMEHT MOKET
0Ka3aThCs, YTO KaK TEJT0e CHCTEMa BIOTHE PAGOTOCTIOCOOHA — OHA OTBEYAET Ha 3ATTPO-
ChI WJI TeHEPUPYET BeG-CTPAHUIIBI, — HO OIPE/IeIEHHbIe TPOrPaMMHBIE KOMITOHEHTHI
He hyHKIMoHNpYIOT. [T0aTOMY BMECTO TTOCTYIaTa O JOCTYITHOCTH «CUCTEMbBI» JIyUIle
chopmypoBaTh SLA OTHOCUTENBHO OT/IETbHBIX TTPOTPAMMHBIX KOMITOHEHTOB CHCTE-
Mbl. K mpuimMepy, ceTh oTesieil MOsKeT ObITh 3aHTEPECOBaHA B MPEIOCTABICHII CBOUM
CaNTOM HECKOJIBKUX KJIOUEBBIX (DYHKITMOHATBLHBIX BO3MOKHOCTE: TIONCK KOHKPETHBIX
TOCTHHUI, OPOHUPOBaHUe yepes VIHTepHeT, HOAMMCKA Ha IPOrPaMMY JIOSLITbHOCTH, Pe-
THCTPAIVs Ha PA3TMYHbIe MEPONIPUATHS U T. 1. Kaxkast u3 atux (GyHKINN M0-CBOEMY
BasKHa /17151 OM3Heca. PerrcTpanis Ha MeponpusITHs U OpoHUpoBaHie Yepe3 Murepret
BIIMSIOT Ha TIOTyYaeMbIil TOXOJI, TIOITOMY, CKOPEE BCETO, C ITUMU (DYHKIUAMHU GYIAyT
CBSI3AHBI CAMBIE CTPOTHE COTMIAIIeH s 00 ypoBHe obcyskuBanusa. He cront 3a6uiBaTh
1 0 TaKOM aHTUTarTepHe, Kak SLA-unBepcust (cm. paszen 4.10): mpeparaembiii BamMu
YPOBEHb OOCTYKUBAHUST HE MOJKET OBITh BBIIIIE, YeM Y CAMOM IIJIOXON BHEITHEH 3aBUCH-
MOCTH, obecriedrBarolieil (hyHKIIMOHATIBHOCTh TPOTPAMMHOTO KOMIIOHeHTa. K mprmepy,
[POrPaMMBI JIOSITTBHOCTH YacTO OOCTYKUBAIOTCS CTOPOHHUME (DUPMaMHU, TIO9TOMY BbI
MOJKETe TAapaHTHPOBATH YPOBEHH OOCTYKUBAHUSI, KOTOPBII B TyUIIeM CIydae paBeH
YPOBHIO 0OCTYKIMBAHST TIOCTABINKA YCIYTH.

Ornpenenuth TPeOYeMbId YPOBEHD JOCTYITHOCTH MOXKHO TOJBKO TIOCJE BBIIEJEHUS
Ka’K/[0TO TIPOTrPAMMHOTO KOMITOHEHTA Ui OU3HeC-Tpoiiecca. Bo3MOKHO, s1 HAUMHATO
HAMMOMUHATH FOPHUCTA, HO CaMO MOHSATHE «[OCTYITHOCTh» TaKKe TPeOyeT OmpeleieHusI.
Kakum 06pazoM mpoBepsieTcst 3Ta (DYHKIIMOHATbLHASI BOSMOKHOCTD? DTO BOOPY KEHHbIIT
MBIIIIKOI1 YeJIOBEK, KOTOPbIU cCUIUT repeji koMiibioTepom? (Hazeroch, 1o — He Baii cy-
wail.) Vlsin 570 1ies1ast apMust [0JIb30BaTe el U UX OTYETBI O POOJIEMax, IepeiaBaeMbie
uepes caysxOy nopuepxkku. (OIsaTh-TaKu HAEICh, 4TO 3TO He Tak!) B ugease nocrym-
HOCTD JIOJIZKHA TIPOBEPSITHCST aBTOMATU3UPOBAHHON CUCTEMOM, KOTOPAsl BBITIOJIHSET 1C-
KyccTBeHHbIe TpaH3akiu. B SLA ciemnyet ykaszaTh, Kakoe yCTPOHCTBO NN yCTPOHCTBA
OYIyT CJEUTD 32 JOCTYITHOCTHIO KOHKPETHON (DYHKITMOHATIBHOU BO3MOKHOCTH. Bosiee
TOTO, IOJIKHO OBITH YKA3aHO, KAKUM 00Pa30M 9TH CJIE/SIIIHE YCTPOUCTBA OTYUTHIBAIOTCS
0 BBISIBJIEHHBIX TPOOJIEMAX.

WckyccTBeHHas TpaH3akums (synthetic transaction) — aTo npeanoxxeHHas cucrteme pabora,
3MynMpyioLLlas peasnbHOro nonb3oBaTtens. Bbl JOMKHBI KaKMM-TO CMocoboM — HanpuMep,
BblAEIMB MAEHTUMMKATOP NOMb30BaTENs, — NOMETUTb, YTO 3Ta paboTa AeNaeTcs C Lenbio
MOHWTOPWHra, YTO6bl M36exaTb 3acopPeHUs MPOMU3BOACTBEHHDBIX AAHHbIX.
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Ecou nmporpaMMHbIii KOMITIOHEHT paboTaet, Ho pearupyer yepes 27,5 MUHYT, TO ¢ TOUKH
3penust GOJIBITMHCTBA TTOJIb30BATEEN OH HE[OCTYEH. 3HAYUT, TOHSTHE «OCTYITHOCTH
BKJIIOUaeT B ceOst TAKYIO BElllb, Kak BPeMs. A Kak OTEHUTh TPaH3aKI[HIO, OTBEYAIOIIYIO 32
50 musTHCeKyH/I coobienneM 06 onmbke? B 1aHHOM ciiyuae pedb 0 T0CTYTHOCTH TOKE
He WJIET, 3HAYUT, B ONIpeIesIeHre Ce/lyeT BKIIOYUTD OIMCAHNE TIPUEMJIEMOTO OTBETA.
A Kak Hacyer pOrpaMMHOTO KOMIIOHEHTA, KOTOPOTO HOJITAET U3 CTOPOHBI B CTOPOHY,
HO KOTOPBIN paboTaeT Kak aBTOMOGUIIb C MEXaHUUECKOH KOPOOKOII epe/iad U KaxeTcst
BIIOJTHE (DYHKITMOHAIBHBIM B MOMEHT ITPOBEPKHU CJAECASANINM yCTpoicTBOM? Xopoliee
ofipejieJIeHNe I0JIKHO YeTKO OTOBApUBATh CJIEAYIONINE aCTIeKThI:

U Hackoabko yacTo ciiefistiee yCTPORCTBO BBITIOTHSIET HCKYCCTBEHHYIO TPAH3AKITUIO?
U KakoBo MakcHUMaJIbHOE ITPUeMJIEMO€e BPeMsI OTBeTa Ha KaKJIbIH 111AT 9TOM TPAH3AKI[IM ?

O Kakue Kozbl OTBETa UJIM TEKCTOBbIE IA0JIOHBI CBUAETENBCTBYIOT 00 yCIlexe TpaH3aK-
u?

Kaxwe ko1 0TBeTA MM TEKCTOBDIE TMAOIOHBI YKAa3bIBAIOT HA OTKA3?
Hackosbko peryisipHO JI0JIKHA BBITIOJIHATHCA NCKYCCTBEHHAS TPAH3AKITHSA?
C Kakoro KoJiMyecTBa a/lpecoB OHa JI0JI’KHA BLITIOJIHATLCS ?

Kyna Gy/1yT 3amichiBaThCsT TaHHBIE?

000000

ITo kakoit popmyie GyIeT pacCUUTHIBATLCS MPOTIEHT 0cTymHOCTH? Ha uem oH Gyet
OCHOBBIBATbCS — HAa BPEMEHU WJIM HA YK CJIe BBITTOJHEHUN?

Korzna JICJIO JOXOIUT /10 pa360p0K, AOKYMEHTaIMA BPAA JIN ITOCTYKUT BaM HaZIe)KHOfI
SamHTOﬁ, HO HaJIMYME€ YCTKHUX OHpeZIe]IeHI/Iﬁ B COCTOSTHUH MOCITOCOOCTBOBATD TOMY, 4TO
B (bOKyCe BHUMaHMA OKaKYTCA HE JIMYHBIC ITPDETCH3WH, a /TaHHbBIE O CUCTEME.

13.3. banaHcMpoBKa Harpysku

B ropusoHTanibHO MacIITAOMPYEMBbIX CHCTEMAX AOCTYIIHOCTh U MacCIITabUPyeMOCTh
JOCTUTAIOTCS 3a cyeT U30bITouHoCTH. Jlo6aBieHre KOMIIBIOTEPOB C LEJIbI0 YBEeJINYeHNUSsT
BBIYUCJIUTENIbHON MOIITHOCTU OJIHOBPEMEHHO YBETUUYMBAET YCTOMUNBOCTD K UMITYJIbCAM.
[TpuMeHeHre B TOPU3OHTAIILHO MACIITAOMPYEMOIT apXUTEKTYPE CePBEPOB MEHBILErO Pas-
Mepa HO3BOJISIET CHIKATh PACXO/bI M YBEJINYUBATH MOIHOCTH HEGOJIBIINME IIOPIIUSIMU.
YTO B 9TOM ILJIOXOr0?

MMnynbc — KOpoTKasl, peskasi BCTPsicka CUCTeMbl. Kak yaap MOSIOTKOM.

ITocTpoeHre rOPU3OHTATBHO MAaCIITAOUPYEMbBIX CHCTEM aBTOMATUUYECKH TTOAPa-
3yMmeBaet Hekyio (hopmy paciipezesiernsi Harpysku. DakTudeckn 1Mo/ 9STUM TEPMUHOM
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MO/IPa3yMEBAETCs PACTIPe/IeJIeHIE 3aIIPOCOB 10 MYJIY UK CEPBEPHON (hepme TaKuM 00-
pasoM, 4TOOBI BCe 3apoChl ObLIM KOPPEKTHO 06pabOoTaHbl 30 MUHUMAJBHO BO3MOXKHOE
BpeMsi. B mocsienyomux riiaBax st To 1 1eJi0 Oy/Iy CChLIATHCST HA TIPOEKTHI U CUTYAIHH,
BKJTIOYAIOTINE O/IHY U3 MIePEYUCIEHHDIX Jjasee (opM pacipeziesieHus Harpy3KH.

DNS c kapycenbHOn aucneTyepusaLmen

Texuousorust DNS ¢ xapycenvroti ducnemuepusayueid (DNS round-robin) siBisiercst
caMoii crapoil TEXHOJIOTHEH pacipeiesieHust Harpy3Ku 13 BCeX, KOTOPble 00CYKIaI0TCs
B 9TOi1 r1aBe, — (hakTHYecKu oHa nosBuiack BMecte ¢ MutepHerom. Ona paboraeT Ha
pUKJIaHOM ypoBHE (ypoBeHb 7) cteka OSI, HO He Bo BpeMs 3a1poca, a B Ipoiiecce
paspeleHus ajipecos.

B paMKax aToil TEXHOJIOIUU ¢ UMEHEM CJIYKObI IIPOCTO CBA3BIBAETCS HECKOJIbKO IP-
azipecoB. Yaie Bcero oHa MCIOJIb3yeTCsT HA CaliTaX, OTHOCSIINXCS K MAJIOMYy WJIU
cpeaHeMy OUsHecy, U BMeCcTo oOHapyskeHust ogHoro IP-azpeca ajia caiita, Harpumep
bobscleaners.example.com, KJIeHT TOJIly4aeT OJIMH U3 HECKOJBKUX aapecoB. [Ipu atom
kaxbii [P-afpec ykaspiBaet Ha oiuH 1 TOT ke cepBep. COOTBETCTBEHHO, KIIMEHT MO/~
KJTFOUAEeTCs K O/IHOMY 13 TTyJIOB CEPBEPOB, KaK TTOKa3aHo Ha puc. 29.

Bpaysep nonbsoBaTenﬂl DNS-cepeep Beb6-cepeep 2 Be6-cepep 3
T ns1.example.com www2.example.com www3.example.com
' 10.1.1.142 10.1.1.143
1

www.example.com?
10.1.1.142

=
GET /index.html HTTP/1.1

U
200 OK ...

=

www.example.com?

10.1.1.143

GET /index.html HTTP/1.1

200 OK ...

-
I
I
I
I
'

Puc. 29. PacnpeaeneHune Harpysku no npuHumny DNS ¢ kapycenbHoMn
JucneTyepusaumen

Taxoil 10AX0/1 XOPOIIO CIPaBJIsieTCsl ¢ OCHOBHOI 3a/1aueil — pacipeaeseHreM padoThl
Cpely MalllH IPYIIIIbl, — HO B OCTAJIbHOM OH ciiaboBar. IIpeskie Bcero, Bce cepBepbl B
IyJie JOJKHBI OBITh «MapIIpyTU3HPYyeMbIMU»>. To ecTh HECMOTPS Ha TO, YTO OHM HAXO-
nsaTes 3a haepBosioM, X BHelHUe [P-asipeca BumMbI 1 10CTYTTHBI KJneHTaM. B Hamm
JTHU 9TO TIPsIMOE TIPUTJIAIIIeHNE K aTaKe.
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ITomuMO BOTIPOCOB, Kacaionmxcst be3omacHocTH, Texnosorust DNS ¢ kapycesibHol uc-
HeTyepr3aIreil 1aeT KIMeHTaM CIUITKOM OOJIBINYIO CTeleHb KOHTPOJIsST. Tak Kak KasK/Ibli
KJIMEHT MOJIKJIIOYAETCS HETIOCPEICTBEHHO K OJTHOMY 13 CEPBEPOB, B CJIydae MpeKpalieHus
ATUM CepPBEPOM PAbOTHI BO3MOKHOCTD TIEPEHATIPABUTD Kya-Tnb0 TpahuK OTCYTCTBYET.
Y DNS-cepBepa HeT JaHHBIX O COCTOSIHUHM OCTAJbHBIX CEPBEPOB, TIOITOMY HUUYTO HE
Melaer eMy npejiarath [P-aapeca Boimeanmx 13 crpost Beb-cepsepon. Bosee Toro,
pasnaua IP-azpecoB B cTUIe KapyCeJbHON AMCIIeTYCPU3AINT HE TAPAHTUPYET PABHO-
MEPHOTO paclpeiesieHUsT HAzpy3KU, PABHOMEPHO PACIIPEAESIOTCS TOJIbKO Hadya bHbIe
nozikIoYeHnst. HeKoTopbie KIMEeHTHI TTOTPeOJISTIOT HOJIbIe PECYPCOB, YeM OCTAIbHDIE,
uro BezieT K auchanancy. Onsts ke DNS-cepBep He MMeeT BO3SMOKHOCTU Y3HATH, 4TO
KaKOM-TO M3 CepBEPOB YyiKe 3aHAT, T0O3TOMY OH ITPOJOJIKACT IOCHIJIATD KasK/10€ O/IUH-
Hajiaroe (M aoboe APYyroe) COeAMHEHNE Ha TIePerpy KeHHBIN cepBep.

Texnuka pacripenesenns Harpy3ku o npuHIUIY DNS ¢ kapycembHOT ancrieTaepusani-
el HerpreMJIieMa, KOT/la BbI3bIBAOIIEH CTOPOHOIT SIBJISIETCST IpyTast JaBHO paboTaromiast
[IPOMBIIIJIEHHAs crcTeMa. Bee, 4To HammcaHo Ha si3bike Java, Oy/IeT KalMpoBaTh MePBbIi
rioyueHHbI oT DNS-cepsepa [P-anpec, rapanTupys, 4To Bce caemytonie CoeInHeHNS
OY/yT HAMTPABJISATHCS Ha TOT K€ CaMbIil Y3€JI, TIOJIHOCTBIO aHHYJIMPYsI TIOTIBITKK pacipe-
JIeJIeHNST HarPy3KU.

Hekoropbie koHpurypaun Apache-cepBepa UCIIOIb3YIOT KapPyCEIbHYIO JUCIIETUEPU-
samuio npu nepesanucu URL-agpecos. Iosb3zoBaTesnb MOKeT 9T0 HabJI04aTh, KOIIa
aJipec www.example.com BHe3aITHO TipeBpaiiaercss B www7.example.com. K coxanenuio,
9TOT HOAX07 paboraer elne Xyske, yeM DNS ¢ kapyce/bHO gucieryepusalieil, Tak Kak
[10JIb30BATEJIU CTABST 3aKJIAJKN HA KOHKPETHbIE CEPBEPDI, a He Ha aJipeca UX «BXOJ[HbIX
JIBEepeiis.

O6paTHbIN NpOKCU-CEPBEP

OO6parHblii pokcu-cepsep (reverse proxy) MO3BOJsIET M30ABUTHCS OT OTPAHUYEHUIT
cuctembl DNS ¢ kapycesbHOI fucneTyepusalieii, 1eiicTBys Kak IepexBaTynK BCex 3a-
mpocos. ITpu stom DNS paspertaet umst ciry:k0b1 poBHO B oxiuH [P-aznpec. Caymraiotiee
aror IP-azpec ycTpoiicTBo mpejcras/isieT co60il TUIIMYHBII XOCT, Ha KOTOpOM paboTaer
[IPOKCH-CEPBEP, HACTPOEHHDII B PEKUMe «0OPATHOTO MTPOKCU-CEPBEPAY, KAK ITOKA3aHO
Ha puc. 30.

OO6BIYHbII TIPOKCH-CEPBEP OOBEMHIET MHOKECTBO HCXOJSIINX 3aTIPOCOB B ouH [P-anpec
ncrourrka. O6paTHbINA MPOKCH-CEPBEP TPOU3BOAUT 06PATHOE ICHCTBHUE: PACTIPEIESIET
BBI3OBHI K ofHOMY [P-asipecy mo pasubiM ajipecam. B ciryuae Be6G-cepBepoB 3aMedaresib-
HBIIT 06PaTHBIN TIPOKCH-CEPBEP MOTYUAETCS U3 TIPOKCH-CEPBEPA C OTKPBITHIM HCXOIHBIM
koztom Squid'. Apache-Moy b mod_proxy Takske MO3BOJISIET CEPBEPY CHENUATBHOTO
HazHAYCHUs JIeCTBOBATH KaK OOPATHBIN TIPOKCU-cepBep s (hepM MU KIACTEpOB
npyrux Apache-cepBepos.

! lHcTpyKInu 110 HACTPOIKe Bbl HaiizeTe Ha caiite http://www.squid-cache.org/.
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Bpaysep nonb3oBarens O6paTHbI NpoKcu-cepep Be6-cepBep 1
T www.example.com ws1.example.com
I L L
! I I
! I I
1 1
GET /index.html | :
1

GET /index.html

200 OK ... | |
200 OK ...

Puc. 30. O6paTHbIi1 NpoKCK-cepBep

Kax 1 DNS ¢ kapycesbHOI uciieTdyepusaiiieii, 00paTHbIe TPOKCH-CEPBEPbI pabOTAIOT Ha
MPUKJIAIHOM YpoBHE. [109TOMY TPO3pavHBIMU OHU HE SABJISIOTCS, HO UX HACTPOITKA MPoO-
U3BOJIUTCST I0OCTATOUHO Jierko. CepBepbl IPUITIOKEH I U BeG-CePBEPDI CIIEAYET HACTPOUTh
Ha rerepaimio URL-agpecos He 11 1X cOOCTBEHHBIX MMEH, a /IS UMEH XOCTOB. Peru-
CTpaIist KCXOZHOTO ajpeca 3armpoca (Kak a1o gesaetT Apache B ciryuae hopmara skypHaia
«Common») He UMEET CMBIC/IA, TAK KaK BUMMBIM SABJSETCS TOJIBKO MPOKCU-CepBep’.

Eue o6parHbie IPOKCH-CEPBEPBI MOKHO HACTPOUTH TAKUM 0OPa3oM, 4TO OHM OYIyT
CHUZKATh HAPY3Ky Ha BeG-cepBEPHI IyTeM KAIIUPOBAHUS CTATHUECKOTO KOHTEHTa. DTO
BBITOJTHO, TIOCKOJIBKY COKpainaeT Tpaduk Bo BHyTpeHHei cetn. (CTaTnuecKknii KOHTEHT,
OTIIPABJIEHHBII 0OPATHBIM TIPOKCH-CEPBEPOM, TI0 JIOPOTE U3 CETH TIEPECEKAET TOIBKO OIMH
wim iBa mHTepdeiica. Koraa nctouHnkoM siiisieTcst BeG-cepBep, OH IPOXOJINT Yepes Ba
wim Tpu uHTepdeiica.) Eciu BeO-cepBepbl IBJISIOTCS Y3KIUM MECTOM JIJIST BBIYMCIATE -
HOI MOIITHOCTH crcTeMbl (cM. paszes 8.2), usbaBiieHre oT 3TOTo TpahuKa yBeTMIIBACT
00111yI0 MOIIIHOCTH, PasymeeTcst, 970 HUKAK He MOBJMSIET HA CUTYAI[IO, KOTAa B POJIH
Y3KOTO MECTa BBICTYIIAET CaM MTPOKCU-CEPBEP.

CaMbIM GOJTBITIM B MHUPE «KJIACTEPOM» 0GPATHBIX TPOKCHU-cepBEPOB siisieTcst Akamai.
OcuogHnas ciyx6a Akamai pyHKIHOHUDPYET B TOYHOCTHU Kak cucreMa Squid, HacTpoeH-
Hasl Kak K9LIMPYIOMINI Ipokcu-cepsep. Akamai koe B ueM npeBocxoaut Squid, BKoyast
GOJTBINOE KOJIMYECTBO CEPBEPOB, PACIIONOKEHHBIX PSZIOM ¢ KOHEYHBIME MTOJIB30BATEISIMH,
HO 110 GOJIBIIOMY CUETY JIOTUYECKH OHU 9KBUBAJIEHTHbI,

! Tem He MeHee MOKHO HCHOJIB30BaTh HECTAHAAPTHBIN (hopMaT JKypHaIa 1/t GUKCAIUH 3ar0-
soska X-Forwarded-For, koropsiii Akamai 1 gipyrue KoppeKTHO paboTarolue IPOKCH-CePBEPbI
100aBJIstioT K 3ampocy. Crreiyer 3aMeTHTh, 4T0 HEKOPPEKTHO PAbOTAIOINTIE WKW BPEIOHOCHBIE
IPOKCH-CEPBEPDI, CKOPeE BCETO, He Oy/IyT COOTBETCTBOBATH ATOI YacTh cTaHxapTa. B pesysbrare
B CIIy4asix, KOrja HeoOX0[AUMOCTb OTCJIEUTh HCTOUHUK TpahUKa MAKCUMAJIbHA, HALIPUMED TIPH
HaraeH1H, HA/IEKHOCTD 3ar0JI0BKa OyIleT MUHUMAIbHOI. B 5TOM cilydae ocTaeTcst mosararbest
Ha COOTBETCTBYE BAIIHX JKYPHAIOB 1 JKyPHAJIOB TIPOKCH-CEPBEpPa.

2 B 1aHHOM CJIydae st IMEIO B BULY TOJIBKO 6a30ByI0 c1y:k0y Akamai — Taxk HazbIBaeMbIi yCKOPUTEh
BeO-nipunozxkenuii (Web Application Accelerator). B ruiane apyrux ciy:x6 Akamai sHaunresibHO
npesocxoauT Squid!
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Tax kak 06paTHBIIl TPOKCH-CepPBEP PabOTAET CO BCEMU 3alIPOCAMU, OH 0YEHb OBICTPO
MOJKET OKa3aThCs MEePerpysKeHHbIM. A eCJIM BBl PEIIUTE CTPOUTD 7eped 0OPaTHBIMU
MIPOKCH-CEPBEpaMU CJION paclipeziesnTes el Harpy3Ku, 3HAUUT, HACTAJIO BPEMS U3yYUTD
apyrue BapuanTbl. Kpome TOro, Tak Kak MpoKCH-CepBep HAXOAUTCS B IEHTpe J060ro
3a1poca, OH JOJBKEH OBITh B COCTOSIHUU OTCJIE/INTD, KAKUE U3 CEPBEPOB-UCTOUHUKOB
SBJAIOTCS PAOOTOCTIOCOOHBIMY U OT3BIBYUBBIMU. K COKAIEHWIO, Yalle BCETO UCTIONb3Y-
eMble mpokcu-cepsepbl — Squid 1 Apache — Takoil pyHKIIMOHATBHOCTBIO He 06JIa/1aI0T.
Onu 6J1arOTIOTYYHO TEPeIAl0T BXOSIIUI 3aIIPOC MEPTBOMY CEPBEPY, JKIAYT UCTEUEHUST
BPEMEHU OKU/IaHWs U BO3BPAIIAIOT BBI3BIBAIOIIEH CTOPOHE coobieHne 06 ommbKe.

AnnapaTHbI pacnpeaenuTenb HarpysKku

ArnmaparHble pactpeieIuTe/n Harpy3Ku TMPEACTABAAIOT COO0N Creluaau3upoBaHHbIe
ceTeBble YCTPOUCTBA, KOTOPBIE UTPAIOT TY K€ POJIb, YTO U OOPATHbIE TIPOKCH-CEPBEPBIL.
Takue ycrpoiictsa, kak 11500 Series Content Services Switch ot Cisco niau BiglP
or F5, peaqnsyior MexaHU3Mbl NlepexBaTa u lepeHanpasienus. Pacromiarasch GJmske
K CETH, allllapaTHbIEe PACIIPEETUTETH HATPY3KHU 3a4aCTYO TMPEIOCTABISIOT OOJIbIIE
BO3MOKHOCTEH JIJIs1 a/IMUHUCTPUPOBaHug U pe3epupoBanus. K npumepy, CSS ymeer
MEePUOIUYECKY ITPOBEPATH PAOOTOCTIOCOOHOCTD CEPBEPOB B CBOEM ITyJie, KaK MOKA3aHO Ha
puc. 31. DTOT pacipeneauTesb HArPY3KU yAAJISET U3 CBOETO ITyJia BBIIEATITNE U3 CTPOST
CepBepbI U HATIPABJISIET COEMHEHUST PAGOTOCTIOCOOHBIM CEPBEPAM.

AnnapaTHbin
pacnpegenutenb Harpysku Be6-cepBep 1 Be6-cepBep 1
www.example.com ws1.example.com ws1.example.com

Bpaysep
nonb3oBartens

GET /healthyhtml |

200 OK ...

-
GET /healthy.html

| ¥

GET /index.html
GET /index.html

200 OK ...

200 OK ...

=

Puc. 31. AnnapaTHblii pacrnipesenuTesb Harpysku

AnmapartHble paciipe/ie/ITe i HArPy3K1 YMEIOT YIUThIBATh 0COOEHHOCTH UCIIOJIb3YEMbIX
MIPUJIOSKEHWH U BBITTOTHSATH MTepPeKJIoYeHus B 101X ¢ 4 1o 7 creka OSI. 910 o3HauaerT,
YTO OHU MOTYT PaboTaTh € JTOOBIMU TPOTOKOJAMH C YCTAHOBIEHUEM COEIMHEHS, a He
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Ttosbko ¢ HTTP unu FTP. d BcTpevan mpuMepsl UX yCHEIHOTo MPUMEHEHUS ¢ TPYTITIOoi
MOMCKOBBIX CEPBEPOB, HE UMEBIINX COOCTBEHHBIX JUCIIETYEPOB HATPy3Ku. Elie oHu
YMEIOT TiepeiaBaTh Tpahuk 0T OJIHOTO caliTa K APYTOMY, YTO OCOOEHHO TIOJIE3HO, KOT/Ia
TpebyeTcst epexo/l Ha Pe3epPBHYI0 BEPCUIO caiiTa JIJist aBApUHHOTO BOCCTAHOBJICHMUSI.,

ITpoGremMoii Aist TI060TO U3 ATUX PEIIeHUI CTaHOBUTCS MPoToKoa SSL. AnmapaTHbie
pacrpeie/InTeJ I Harpy3Kn 4acTo UCIOJIb3yoTesl Kak «SSL-yckopurenns. YecTHo
TOBOPSI, C MOEH TOUKHU 3PEHUsI, 3TO HapyllaeT Kak 3akoH Mypa (Kaxjble BOCEMHa/I-
aTh MECSIEB BeO-cepBEPbl MOTYT 3aMeHAThCS Gojiee OBICTPBIMIE), TAK U MPUHIUIT
MacIITabupyeMOCTH; Kak-HUKAK, BeO-cepBEPOB TOTydaeTcst OOJIbIIle, YeM alfapaTHbIX
pacnpeenuTesieil Harpysku. Bosiee Toro, Beb-cepBepbl, CKOPEE BCETO, BBITIOTHSIIOT HE
04eHb OOJIBIIYI0 PabOTY, B TO BPEMsI KaK PACIpPEe/UTe b HAarPy3KH YIacTBYeET B CyAbOe
Kaxoro 3ampoca. [Ipumenenne pacnpegennTesnss Harpy3kn i pacimugposkn SSL
yIpolaer ynpasJjeHue ceprudpukatamMmu SSL, Tak Kak Jjist 0OOHOBJIEHUST OCTAETCSI BCETO
napa ycTpoiicTs, a He ecsTOK BeG-cepBepoB. 1o cyTH, eciii pacipeseuTe/In Harpy3Ku
o6pabarbiBaoT HAOOP BUPTYaJIbHBIX I P-apecoB /1Jist pasHbIX JOMEHOB, Bce cepTH(hUKa-
ThI SSL MOXKHO TIOMECTHUTH Ha OJIHY TTapy MalivH (TIPU YCJIOBUH, YTO OHU B COCTOSTHUN
CIIPaBUTHCS C HATPY3KOi!).

Cnow 3awWumLieHHbIX cokeToB (Secure Sockets Layer, SSL) — 3To coeanHeHus), 3alumMpoBaH-
Hble ANsi COXPaHEHUs KOHMUAEHUMANBHOCTU U LEeNOCTHOCTM. SSL OTHOCMTENBbHO CUSIBHO
Harpy»aet npoLeccop.

ArnmaparHble pactpeieJuTeI Harpy3Ku MOTYT TIPEAOCTABIISATD TAKAKE Pl CIyKO MpH-
KJIaJIHOTO YPOBHSL, B TOM 4UCJIE CIy>KObI poBepku KonoB HTTP-ommbok 1 nepenanpas-
JIEHUST HAa Pa3JInuHbIe CTPAHUIIBI ONMTHOOK B 3aBUCUMOCTHU OT OTBETa cepBepa. B ciydae
nportokora HTTPS y Bac ecTb 1Ba BapraHTa JeliCTBUI: MOKHO BOCIOJIb30BATHCS Pac-
npeieuTesieM Harpy3Kku /it SSL v COXpaHUTh CJIysKObI IPUKJIAIHOTO YPOBHSI, & MOJKHO
npepsath SSL-coennHeHs ¢ BebG-cepBepamu, B OCHOBHOM UCIIOIb3Yst PACTIPEETUTEb Ha-
IPY3KH KaK YIIPABJISIEMbIIt KOMMYTATOP M OCTAHOBUB CJIY:KOBI TPUKJIAIHOTO YPOBHsL. [Tpu
HOMBITKE TiepeAaTh SSL-CoeIMHEHNs HETTOCPEICTBEHHO BeG-CepBepam ¢ OJIHOBPEMEHHBIM
MCCJIeZIOBAHNEM KOHTEHTA PACIPECNTEb HATPY3KH, MO0 CYTH, OCYIECTBUT aKTUBHOE
BMEIIATETLCTBO B 3aIU(DPOBAHHBINA KaHAJ, BIIOMUBIIUCH MEK/Y OPay3epoM 1 CEPBEPOM.

Cepbe3HbIM HEeJIOCTATKOM 3TUX MAIlIWH ABJIsIeTcs uX 1eHa. [Ipurorossrech k TOMY, 4TO
Jlayke 32 MUHUMAJIBHYT0 KOH(DUTYPAITUIO TPUIETCS BBLIOKUTD MSATU3HAYHYO0 CYMMY. 3a
npodeccroHabHble KOHGUTYPAIUT, HEOOXOAUMbIE COJUIHBIM TOPrOBBIM (prpMaM, IieHa
MO’KET BO3PACTH /10 MMECTU3HAYHOM.

PACNPEAENIEHUE HATPY3KWU C APACHE 2.2

HauunHas c Bepcum 2.2 cepsep Apache BrutouaeT B cebst HoBbIV MOAyIb mod_proxy balancer.
3T0 KpaliHe YMHbI MOAyNb pacrpefeneHns Harpysku, obnaaatolwmii AONONHUTENbHLIMU
BO3MOXHOCTSIMU. OH MOXET «perynmpoBaTb» Harpy3ky npornopLMoHanbHO MOLLHOCTU pac-
MOJOXEHHBIX 338 HUM Beb-CepBepoB, BNPOYeM, NMPOMOPLIMK Bbl BbIBMpaeTe CaMOCTOSATESNBHO.
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CepBep Apache pa6oTtaeT Ha ypoBHe 7 mogenu OSI' — 3To npunoxeHue. Creunanmsmpo-
BaHHas annapaTtypa, Kak npasuno, GyHKUMOHMPYET BbicTpee 1 crnipasnseTca ¢ 60bwLmMMm
obbeMamu. Ho Anst MHOrMX caiToB BO3MOXHOCTb COKOHOMUTL 50 000 Ha NMokynke napbl cnewy-
anM3MpoBaHHbIX annapaTHbIX pacnpeaenuTeneit Harpy3ku 3HaunT Kyaa 6onblue, yem bonee
HU3KWIA YPOBEHb OrpaHnuuTensi. Kpome Toro, NpoeKTbl He SIBASIOTCA CTaTUYECKUMU, U KaK
TOMbKO CalT YNpeTCs B OrpaHWUYeHe, CBA3aHHOE C pacrpeenTens M1 Harpy3ku C OTKPbITbIM
NCXOAHBIM KOAOM, HUYTO HE MELLAeT 3aMeHUTb X 60s1ee MOLLHBIM annapaTHbIM peLLEHNEM.

13.4. Knactepusauma

Pacripenesierrie Harpysku He TpeGyeT B3auMOAECTBIS OTebHBIX cepBepoB. CepBepsl,
KOTOPbIE 3HAIOT O CYNIECTBOBAHUU JIPYT /IPyTa U aKTUBHO MPUHUMAIOT y4yacThe B pac-
npe/ie;IeHny Harpy3Ku, hOpMUPYIOT KaacTepbl. J[jis 9TOM 11es11 MCToIb3YI0TCST KIacTephl
MOZIEJI akmugivli-axmueiwviil. Ele KJacTepbl MOKHO IPUMEHATH I 00eCeyeH st
u30BITOYHOCTH Ha cJIydail oTkasa. Takas MOzesib, KOTOPast Ha3bIBAETCS AKMUGHBLIL-NAC-
CUBHDILL, O3HAYAET, YTO OJIH CepPBep CIIPABJISIETCS CO BCEWl HATPY3KOM, TIOKa He BBIHIeT
U3 CTPOsI, TocJIe Yero paboTy BO3bMeT Ha cebst BTOPOIl cepBep, CTAHOBSICh aKTHBHbIM.

DepMbl € TIOJTHOCTHIO pacIpele;IeHHON Harpy3KOH MacuITabupyoTCcs: MPaKTUIeCKU
smneitHo. O Kyactepax ¢ pacipe/ie/ieHHOM HAarpy3Koii 9TOro ckaszath Hesib3sl. Kiactepbl
TPATSIT HEKOTOPOE KOJIMYECTBO PECYPCOB Ha Iepeiady cep/iebueHnil i CAHXPOHU3AIIIIO
cocrostaust, V3-3a 3TUX U3/IEP/KEK BHIYMCIUTENbHASI MOTITHOCTD KJTACTEPa MACIITAOUPy-
€TCsI HEMHOT'O HeJIMHEITHO U MOJKET CTaTh [I0YTU FOpHSOHTaJIbHOﬁ 110 Mepe yBeJIMYEeHUA
YHUCJa CePBEPOB. JTO HAKJIAABIBACT ITPAKTUYECKOE OTPAaHNYEHIE HA Pa3Mep KJacTepa,
XOTsI TOUHBIH MIPEIEJT 3ABUCUT OT 0OBEIUHIEMBIX B KJIACTED CEPBEPOB.

Cepauebuenus (heartbeat) — 370 nakeTbl, NepeaaBaeMble MeXAy COeAMHEHHbIMM B KNacTep
cepBepaMu (06bI4HO B OTAEIbHOW CETU) M coobLUatoLLme: «S ELLE XKUBOW».

HexoTopbie mpuioxkenus 06/1a1ai0T BCTPOeHHON Kaactepusanueii. Y WebSphere,
WebLogic, Oracle u Microsoft SQL Server ectb cOGCTBEHHbIE TEXHOJIOTHI KJIACTEPU3a-
1u. C UX IIOMOIIBIO TIPUKJIAHOE TPOrPAMMHOE 0GecTIedeHe KOOPANHUPYET COOCTBEH-
HYIO JIOCTYITHOCTb U 06pabOTKY CUTyaIuii OTKa3a. B TaKUX MPUIOKEHISIX HEU30EeKHO
NPUCYTCTBYIOT Y3JIbI «[IEHTPAJIBHOTO YIPABJIEHUS», OTBEYAIOIIUE 3a Nepegady padoTh!
Pa3HBIM y3J1aM KJIacTepa. ITH yIPABJISIONIME Y3JIbI MOTYT OKa3aThCst CIAOBIMU MECTAMU
APXUTEKTYPbI — HAIIPUMEP, €CJIM TAKOH Y3€JT BCETO OAIMH — M 0OBIMHO CTAHOBATCS TIep-
BbIMU Y3J/IaMU, CTAJIKUBAIOIUMUCSA C OTPAaHUYECHUAMN MOIITHOCTH.

[Tpusioskenus, He UMEOIIIE COOCTBEHHOTO MEXaHM3Ma KIIACTEPU3AIINHI, MOJKHO 3aITyCKaTh
1071 yIIpaBJeHneM Takux penrenuii, kak Cluster Server or Veritas i Windows Server

! Cwm. https://ru.wikipedia.org/wiki/CeteBas_mopens_OSI. — IIpumeu. nep.
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Clustering Services (whew) ot Microsoft. 9tu penrennst paboTaioT CBOETo poga BHELIHIM
KapKacoM, 3amyckas oObe/IMHEHHbIE B KJIACTep MPUIOKEHUsT KaK JOYePHUT TIpotiecc.
Taxwue KJacTepHbie CepBEPBI MEPeAAtoT CepAIeOMeHUs APYT APYTY U 4ACTO UCHIOTB3YIOT
«KBOPYMHBII TOM» Ha CETEBOM JIMCKe JIJISI CHHXPOHU3AIIH CBOell fesstebiocTu. [1pn
oGHapyskeHUH c60sT B KAKOM-HUOY/Ib y3J1e TaK¥e CepBepbI 3aITyCKAIOT 3apaHee 3alaHHYI0
MOC/IEI0BATEILHOCTD OMEPAITH /7 BO3BPAIEHUS OOBEANHEHHBIX B IPYIIITY TIPUITOKEHHI
Ha (YHKIMOHUPYIOHUH y3eJ. ITU OTIEPAIUU BKIIOYAIOT B ceOs1 PA3IMUYHBIC BAPUAHTDI
3aMeHbI OIHOI WJIM HECKOJIBKUX (hAfJIOBBIX CUCTEM, 3AIYCKA MPUTOKEHUS «C HYJIT»
WM aKTUBAIUK TIPUJIOKEHNS U3 06pasa B MAMATH U CMEHbI BUpTyanbHoro IP-axpeca.

¥ MeHda HeolHO3HAUHOE MHEHHUE O KJIaCTePHBIX cepBepax. OHU BeJIMKOJICIIHBL, HO BMECTe
¢ TeM comepskat omuoKu. OHI MOTYT 106ABIATH U3OBITOYHOCTD U OTKA30yCTONIMBOCTD
IIPUJIOKEHUSAM, KOTOPbIE JIJIs1 9TOro He IpeiHazHadenbl. Hacrtpoiika Takoro cepsepa
TPEJICTaBIsIeT OO0 Kpaiiie KPOTIOTIMBOE 3aHATHE, a TPUIOKEHIS OOBIYHO UCTIBITHI-
BAIOT HEKOTOPBIE 3aTPYAHEHUSI TIPU TIEPEKITIOUeHUN. BeposTHO, caMbIM OOJIBIITUM MX
HEZI0CTATKOM SIBJISICTCSI 3aIIyCK B PEKMME aKTUBHBIN-TTACCHBHBIN. B pesysibrate nuaGpitou-
HOCTD JIOCTUTAETCS, @ MACTIITAOMPYEMOCTD — HET. S CUMTaio KIacTepHbIe CePBEPHI CBOETO
pO/Ia TEHKOTIITACTHIPEM /TSI TPUITOKEHNTH, He CTOCOOHBIX 0OECTIeUMBATD KITaCTEPHU3AIIHIO
CBOMMU CUJIAMHU.



AAMUHUCTPUPOBAHME

Ectu Batmeil cucteMoii 1erko yrmpasJisith, oHa 6yzier Xopoltio paborars. Bosee Toro, B
JIETKO CMOZKeTe TI0JIy4aTh MOMOIIb U PECYPChl TPOM3BO/ICTBEHHOTO T1poliecca. Eciu ke
YIPABJISIT BAIIEi CHCTEMOIT CITIO3KHO U HEPUSITHO, OHA OCTaHeTcst e3 TPUCMOTpa U, BO3-
MOKHO, 6y/IeT HEKOPPEKTHO peasi3oBana. OHa MOJKET Jaske OKa3aThCst HepabOTOCTIOCOOHOIA.

Pa6ora amvuHICTpaTOpa caokHa u nebrarogapua. C HUM TPAKTUYECKN HUKOT/IA He
KOHCYJIBTUPYIOTCST Ha 3Talle POEKTHPOBAHNUS U BBIOOPA apXUTEKTYPbI CHCTEMBI. BMecTo
HTOTO OH TOJIYYAET HATIOJOBIHY TOTOBOE TIPOTPAMMHOE 0OeCTIeueH e, KOTOPOE KAKNM-TO
06pa3oM HYKHO aIalITHPOBATDH K OOBIYHBIM OTIEPATIHSIM.

CyectByer u Apyroi, Gosee hyHpaMeHTATbHBIN KOHGIMKT. Pa3spaboTuuKu 1 moJib30-
BaTeJIM CMOTPAT Ha UI3MEHEHUS MOJIOKUTETbHO. Kaxk/iad HoBagd Bepcus 03HAYaeT HOBbIE
(yHKIMOHATIbHbIE BOBMOKHOCTH — C COOTBETCTBYIOIIUM YBeJUYEHIEeM J0X0a — UC-
npasJieHue omubOK U KOHCTPYKTUBHbBIE YCOBEPIIEHCTBOBAHUA. [ aIMUHICTPATOPOB
BCE POBHO HA000OPOT. VIM TIPUXOMTCS JIeJIaTh IOTONHUTENbHYIO PAOOTY 110 BHEPEHUIO
HOBOI Bepcuu. BoJjiee TOro, mocJie aTOro CUCTeMa HAYMHAET BeCTH ce0st He Tak, Kak
panbiiie. Mcuesaror crapbie COOBIIEHUS KYPHAIOB UM KOMAH/IbI, 3AMEHSISICh HOBBIMH.
Crapblie pe;KUMbI OTKa30B MOTYT OKa3aThCs UCITPABJIEHHBIMI, HO BMECTO HUX TIOPOH T10-
SIBJISIIOTCST HOBBIE, KOTOPbIE [I0KA HUKTO He yMeeT paciio3HaBath. Korga kaskapiii ypok
JIaeTCst IOTOM U KPOBBIO, TIOHEBOJIE CTAHOBUIITBCS Kpalite KOHCepBaTUBHbBIM. U ipu aTOM
06a MHEHUST BEPHBI OJITHOBPEMEHHO!

AJMUHUCTPATOPBI MOT'YT OBITh KaK BasKHBIMU COIO3HUKAMM, TAK U CEPbEe3HBIMU Bpa-
ramu. (B KOHIIE KOHIIOB, OHH, CKOPee BCero, 001arTest ¢ pykoBoguTeaMu oraesa T
HaMHOro yaiie Bac.) Biipouem, 4To6bl 3aBO€BaTh X JIOSIJIBHOCTD, He TIOTPebyeTcst HIt
B3sTKa, HA KJISTBA BEPHOCTH. J[0OCTATOYHO MOHATHh UX MOTHBAIIMIO U /e ICTBOBATH
Tak, yToObl 00JIerYrTh UM KM3Hb. Korga BIIOMHSATE paboTy Mpolile, YeJ0BEK ¢ Hell
JIydIIle CIPaBJseTcs], TOCKOJIbKY MOKET U XO4eT 9TO JeJaTh.

B aToii rimaBe mbl TIOTOBOPUM O TOM, KaK CA€JIaTh BalllerO aIMUHUCTPpaTOPa CYaCTJINBbBIM,
cosfiaB 6oJiee IPOCTOE B YIIPABJIEHUH IPOrPAMMHOE 0OeCTieueHuE,
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14.1. «CoBnagaloT N1 YCNOBUSA TECTUPOBAHMUS
C YCNOBUSAMMW 3KCrsTyaTaunmn?»

Xotes 651 51, 4TOOBI MHE IABATIN TOJLTAP KAKABIN Pa3, KOT/A 5T CITBITTY BEIHECEHHBIN B 3a-
roJI0BOK BoIIpoc. IIpu Kax/1oM HeylauHOM BHEIPeHNH UK [IPOSIBUBILEHICS BO BpeMsl 9KC-
TUTyaTaIiy ONMOKe MEHsT HAYMHATIOT CIIPAITIBATH, TOYeMy TpobieMa He 6bita 06HapyKeHa
Ha 9Tale TeCTUPOBAHNUSA. ITOT BOIIPOC BAXKHO 33/1aBaTh M MCKATh HA HETO OTBET. B /ieBATH
CJIy4asix U3 1eCsITU HelloCPe/ICTBEHHO 32 3TUM BbI YCJIBIIINTE cJIeiyIonil Bonpoc: «Pa3-
JINYAETCS JIN KOHPUTYPAIUS CUCTEMBI HA 9TAllaX TECTUPOBAHMS U SKCIIIyaTallnn ?»

ITOT BOIPOC JIETKO 3a/1aTh, HO OTBET HAa HETO TPeOYeT UPSIIHBIX YCUIIUiL, U KaKoe-mo
oradne 06s13aTeIbHO OyIeT 0OHAPYKEHO, HATIPUMEP MMeHa XocToB 1 [P-anpeca wiu
uTo-TO emte. BoaMokHO, Bbl HeoymeBaere: «[louemy oTBeT Ha 9TOT BONPOC TpebyeT
yeuauii? Passe He /Uit 9TOrO NpeHa3HAueHbl CUCTEMbI YIIPaBJAeHHsT KOHMUTYpaIus-
mu?» U na, u ver. CucteMbl yrpaBaeHuss KOHGUTYPAIUAMUA MOTYT TOUHO CKa3aTh BaM,
Kor/aa ObLIN C/lelaHbl U3MEHEHMs, KTO MX C/eJal, a HHOT/A W 110 KAaKUM MPUYUHAM.
HexoTopbre Hanbosee cCOBEPUIEHHBIE BEPCUU OCHAIIEHBI ACHCTBYIONIMMYU MOJYJISIMH,
O3BOJISAIONIMMH IPOM3BECTH OIPOC CUCTEM U UACHTUDUIUPOBATH pasnnunst. O1HAKO
1pobJieMa B TOM, YTO HaM HYKHO OIIPE/IEIUTh, KAKKE U3 PACXOKIEHNIT U3BECTHBI, OJKH/a-
eMbl 11 Ge3BPe/IHBI, a KaKKe HeOKUIaHHbI 1 PUCKOBaHHbL. K ipuMepy, pu TecTHpoBaHUK
KauecTBa MOBCEMECTHO UCTIOMB3YIOT COKpallleHHbIi Habop obopyaosanus. Hexotopbie
NPOU3BOUTENN — KAK TIPABUJIO, 9TO MPOUSBOMTENN MHTEIPUPOBAHHBIX alllapaTHO-
IIPOTPAMMHBIX KOMILIEKCOB, Takue kak HP, — npegoctaBisiioT ucnpasienns pupMeH-
HOTO MTPOrPAMMHOT0 00€CIIeUeHNs, UCTIPABJICHHUST IPABEPOB YCTPOICTB, OOHOBJICHNUS
(bYHKIMOHATILHOCTH OTIEPAIIMOHHON CUCTEMbI U UCIIPABJIEHHs YA3BUMOCTEH B paMKax
OJIHOTO TTaKeTa. B aTHX cirydasx pasjinyuHbie MOJEN allliapaTHOro 00eciedeHnst MOTy T
noTpe6oBaTh PasHbIX HAGOPOB UCTIPABJIEHUIA.

B To xe BpEM:A BbI BCErla MOJKETE CKa3aTh, YTO Cpe/la TECTUPOBAHUA 0019iCHa OTINYATHCS
OT Cpeabl IKCITyaTallnu. B komnme KOHIIOB, eC/JIn OBl COBIIa/IaJIO BCE, BIIJIOTH /10 UMEH
XOCTOB 1 HOMEPOB ITIOPTOB, ITO 6bL1a OB HE cpela TeECTUPOBaHUA, a Cpe/ia 3KCHJIyaTaHI/II/I!

Moii OTIBIT MOKA3BIBAET, YTO HAUGOJIEE PACIPOCTPAHEHHBIE TPUYMHBI OTKA30B CBSI3aHbI
OTHIO/b He ¢ KoHhuUryparueil. S mposes MHOTO 4acoB 3a 06paboTKON KOH(pUTyparinoH-
HBIX (hailToB, TPOBEPSA OXKUAEMbIe W BBISBIIAS HEOKUIAHHbIE OTIuns. V3peaka Mue
yIaBAJIOCh HAKOTIATh YTO-TO TIPUMedaTeTIbHOEe, HO, KaK MIPABIJIO, OTINIHS B KOHPUTY-
paruu ObLIN HU IIPU YEM.

3auacTyio peaJbHbIM BUHOBHUKOM OKa3bIBAJIOCh HECOBIIA/IEHUE TOTIOJIOTUH CPEJl TECTH-
poBaHUsI ¥ 9KCITyataiuu. UTo s UMEIo B BUJLY 110/] TEPMUHOM MON0102Us? DTO BO3MOK-
HOCTB ITO/IKJIIOYEHN S, @ TAKKe YHCJI0 CEPBEPOB U MPUJIOKeHN. Ecin Kax bl 9K3eMIIsIp
cepBepa 1 MPUJIOKEHNUST PACCMaTPUBATh KaK y3eJI, KaK KaxK/1yI0 CBSI3b UJTH 3aBUCUMOCTD,
Kak peOdpo, MOJKHO HAprcoBaTh rpad, IpeACTaBIsIoni Tonoaoruio cucrembl. UML-
JIMarpaMMBbl Pa3BEPTHIBAHUS SBJISIOTCS MTOJIE3HBIM, HO HEZIOCTATOUHO PACTIPOCTPAHEHHBIM
cpencTBoM ee onucanust. O4eBUIHO, YTO OCHOBHBIM MPETISITCTBUEM Ha Ty TH COBMEIEHMS
TOTIOJIOTUI CPeJl TECTUPOBAHUS U AKCILIyaTaIluy SIBJsieTCs 1ieHa. /lasiee Mbl paccMOTPUM
C110c00BI, KOTOPBIE II03BOJISIOT PELIUTh AaHHYIO 3a4a4y, He IIpoOUBast IbIpy B OI0IKeTe.
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[enan ux pasaenbHbiMu

YacTo npusiokeHuss BO BpeMsl TeCTUPOBAHUS [10JIb3YIOTCS OJHUM M TEM K€ XOCTOM,
a TIOTOM HTOTO He HABII0AeTCsA. ITO MOJKET CTATh TIPHYMHON CKPBITHIX 3aBUCUMOCTEI:
JIBA TIPUJIOKEHMST OYIyT OKUIATh CUHXPOHU3UPOBAHHOTO KOHTeHTa Tanku. OHU U B
TIPOTIECCE TECTUPOBAHUSI-TO PAOOTAIH TOJBKO MOTOMY, YTO UMETACh BCETO OJTHA TAIKA.
A mocjie repexo/ia K 9KCILTyaTallny MeXaHN3Ma, TOAePKIBAIOIIETO CHHXPOHN3AIINI0
ATUX AHHBIX, He GyeT. (JIeMOH cron, B MOCAEAHIO MUHYTY 3aMyCKAIONINIT TIPOTPaAMMY
rsync, He B cyet!) Eciin ucXoauThb 13 TOTO, YTO Bbl He MOXKeTe IIPOCTO B3SATh U KYIIUTD JIJIsI
TECTUPOBAHUS CTOJIBKO JK€ CEPBEPOB, CKOJIBKO UCIIOJIb3YIOTCS BO BPEMsI 9KCILTyaTallny,
4TO MOJKHO C/IEJIaTh, YTOOBI U30€KATh MOAO0OHON CKPBITON 3aBUCUMOCTH ?

s Takux cayyaeB s pekoMenayio VMware. 9Ta rporpaMmma 1o3BoJuT CO3aTh HYK-
HOE KOJIMYECTBO BUPTYAJIbHBIX XOCTOB Ha OJJHOM (hu3nveckoM KomIibioTepe. Kaxaas
BUPTYyaJbHAsI MAllliHA Oy/IeT BBITJISIAETH U IEHICTBOBATh KaK HE3aBUCUMBII CepBep ¢
cOOCTBEHHBIMU OTIEPAIIMOHHON crcTeMoi, IP-aapecoM u nmeneM xocra. Eciiu iBa ipu-
JIO’KEHUS B IIpollecce 9KCILIyaTalliy IOJIKHBI 3a1lyCKATbCs Ha Pa3HbIX MalllMHAX, a IIpU
TECTUPOBAHUN BBIHYIKIEHBI JIETUTH allliapaTHoe 00eCTeyeHne, 3amyCTHTe Ha 9TON MallinHe
nBa sx3eMinisipa VMware. (3a0/1HO 9TO TTO3BOJIUT BaM COXPAHATh CHUMKU OT/IEJIbHBIX
BepCHUil IPUIIOKEHWI, YTO OUEHD TOMOKET IIPU TECTUPOBAHUY IIPOIlecca pa3BepThiBaHUA!)

Honb, oAnH, MHOro

CyHleCTByeT CTapasd IMOrOBOPKaA, YTO €IMHCTBEHHBIMI OCMBICJIEHHBIMU YN CJTaMU B KOMIIbIO-
TepHoii Hayke sBistiores 0, 1 1 MmHOTO. ECTh (hyHIaMeHTabHAS Pa3HUTIA MEK/LY COOTHOIIIE-
HUAMUN «OJIUH K OAHOMY» U «OJNH KO MHOTUM». I/IHOI'I_[a Ha aTalle TECTUPOBaHMA Bbl
HCTIOIb3YEeTe BCETO OJINH HK3EMILISIP TaM, T/I¢ B TPOIEcce KCIIyaTamy paboraeT
1eJiast TPyIIIa 9K3eMIIsipoB. K npuMepy, UMEHHO 9TO CO3/[aeT PA3HUILYy MEKIY CTpaTe-
rueu yCTapeBaHMsA Kallla MEK/1Yy OT/I€JIbHbIMU XOCTaMUW 1 CTpaTeFHefI C UCIIOJIb30OBaHUEM
IPYIIIOBBIX WJIN ITUPOKOBEIIATEIbHBIX 3AIIPOCOB. DTO €Ille OJIMH CIIy4aii, KoT/ia cepBep
BUpTyasu3anuu, narpumep VMware, T03BOJISIET HA ITATIE TECTUPOBAHUS CHIMUTHPOBATD
MHOT00Opasne peskuMa aKCTTyaTarmin. Eciiin pabodast BepCHst CHCTEMBI BRITIOUAET B cebst
TECATOK HK3EMILISIPOB, BOBCE He 00sI3aTETBHO 3aIyCKATh MPH TECTHPOBAHIN POBHO JICCSITH
HK3EMILISIPOB (TeM He MeHee 0OpaTuTe BHUMAHKE Ha 3aMEYaH¥st O TIPOIIOPIIMOHATLHOCTH).
Ho nipu aToM Bam, 63 COMHEHUS, CJIE[[yeT 3aIllyCTUTDh O0JIee OHOTO DK3EMILISPA.

MpoCTO Kynu 3Ty LUTYKY

51 Bumes gacoBble TPOCTOM, BO3HUKABIIIE 13-32a TOSIBJIEHUS B paboueil cucteme daep-
BOJIOB UJIM paCTipe/ie/uTe el Harpy3ku, KOTOPBIX He OBITO Ha aTare TecTHpoBanis. [Ipm
3TOM CTOMMOCTB IIPOCTOSI TIPEBBITIAJIA CTOMMOCTD HEJIOCTAIOIIETo (hparMeHTa ceT. s
TECTUPOBAHUS BaM BPSI/I JTU TOTPEGYETCS MOJIENh BHICOKOTO KJTacca, HO ATO JIOJIKEH OBITh
IPOYKT TOTO K€ IPOU3BOAUTENSI U U3 TOM JKe JIMHeHK. B KOHIe KOHIIOB, Kak Obl BbI
63 Hero TeCTUPOBAIN U3MeHeHNsI KOH(Urypauuu hpaepsoia?
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Bbl PABOTAETE TAK, KAK TPEHUPYETECb

CrnopTVBHbIE KOMaHAbI Ha BLICTYM/IEHMSX 1 TPEHUPOBKAX AENAOT NMPUMEPHO OAHO M TO Xe.
AHaorMyHo, ecnn rpynna paspaboTumkoB C NEPBOTO XKe AHS UCMOMb3YET B apXUTEKTYpe
6paHaMayapbl, COOTBETCTBYIOLLMM 06pa3oM OHa ByAeT NOAXOAMTL U K NMPOEKTUPOBaHWio. Het
HUYEro y)KacHee cUTyaumm, Korgaa Tbl CUAMLLb C FOTOBOI Ha 95 % CUCTEMON M MbiTaellbCs
BCMOMHMTb BCE MpaBuia (aepBosia, KOTOpbIE MO3BOMAT HAaYaTb SKCMTyaTaumio dyHKLMK.
A BOT eCnv kOMaHza pa3paboTuMKoB BCe 3TO BpeMs paboTana ¢ paepBoiamMu, Bce Npaeuna
Y HUX YK€ [OKYMEHTUPOBAHbI.

OTcnexuvBaHue npaBun daepBona MAET pyka 06 pyKy C OTCNIEXUBAHNEM TOYEK UHTErpaLmnm
(cM. pa3gen 4.1). 3aueM B 3TOM MecTe TpebyeTcs paspeLuatollee npasuno gaepsona, ecnm
He Ans obpalleHnst K Apyroi cucteme? 310 Touka MHTerpaumn. [JononHUTeNbHOe NpenMy-
LLIECTBO: MMEHHO 3TV KOH(MUIypaLMOHHbIe NapaMeTpbl BaM, CKOPEE BCEro, NPUAETCS MEHSITb
Npu Nepexoae B PEXMM IKCryaTauuu.

14.2. KoHdurypaumoHHble dannsi

Cpena paspaborku Ruby on Rails MoskeT CKOIBKO YrOAHO MOIIEPKUBATH COTJIAIICHUST
0 TIOBO/LY KOH(MUTYpAINU, HO KayKIbIi BCTpeUYaBIniicss MHE (DparMeHT KOPIIOPaTHB-
HOTO TIPOTPAMMHOTO 00€CTIEYeH ST COEPIKAT MHOKECTBO KOH(MHUTYPATTHOHHEIX (haiiios,
BKJTIOUABIIHX B ce0s IMEHA XOCTOB, HOMePa TIOPTOB, MECTOTIOIOKEHNUS (hailIOBBIX CH-
cTeM, HoMepa HAeHTU(HUKATOPOB, MArMYeCKUX KITI0ueld, UMEeH IT0JIb30BaTesiel, mapoJiein
u sorepeitabix HoMepoB. (ITocaenunii st conan uuno.) Iepemyraiite Kakoii-1m60 U3
ITUX TTAPAMETPOB, 1 crcTeMa pabortath He OyzneT. U maske KoTa KaKeTcst, 9TO CHCTEMA
paboTaeT, 3T0 MOJKET OBITH He TaK, TPOCTO HUKTO 00 9TOM He 3HaeT!

Konduryparnnonnsie ¢hailabl 4acTo UMEIOT HETIOHITHBIE UMEHA, CKPBIBAIOTCS T/e-TO
B TTyOUHE KATATOTOB HCXOTHOTO KOJA WU MOMPOCTY HEMOCTIKUMBT. Kor/ia cBOHCTBY
npucBamBaoT UM hostname, 4yTo 910 3HAYNT? «VIMsI MOero xocTay, «MMs aBTOPU30-
BaHHOII BBI3bIBAIOMIEH (DYHKIINU» UK «XOCT, K KOTOPOMY 51 00pAIach B I€Hb JIETHETO
couHIIeCTOsTHIs ?» (Daiiyibl CBOMCTB TTEPEHACHIIIEHBI CKPBITBIMK CCHLITKAMU U M30BITOUHOIT
CJIOKHOCTBIO — JIBYMSI OCHOBHBIMU (haKTOPaMMU, BEAYIIMH K OITMOKaM YIIPaBJICHUsL. DTH
(aiiset comepxkaT HanboIee BAXHYIO HHHOOPMAITIIO B MACTITTaO€e BCETO MPEATTPUTHS (TC-
KJTIOYast CBEEHNS 0 3apaboTKax BBICIITETO PYKOBOJICTBA) — MAPOJIN IOCTyTa K paboueit
6asze nanubIx. [ToaToMy OHI BecbMa KOH(DHUIECHIIMATBHBIL, 1 CTyYailHble OIIMOKU B APYTHX
YACTAX CHCTEMbI OYIyT UCKATh ysKe He pa3spabOTUYNKH, TIOHUMAIOIINE, B YeM PasHHIA
mexry «wsdlServers u <uddIServers.

OpHoil u3 HarboIee PacPOCTPAHEHHBIX OITMOOK IPOEKTUPOBAHIA KOH(BUTYPAILIMOHHOIT
CXeMbl sIBJIisieTcsl 00beJuHeH e padoueil KOH(MUTIYypPaIUU U OCHOBHBIX CBSI3YIOLIMX KOM-
nonenToB. K npumepy, cpesia Spring npekpacHo MOAXOUT /IJIsT CBSI3bIBAHUSI KOMITOHEH-
toB EJ B, Ho 11pu aToM TpebyeT coxpansaTh Kondurypauuio B ogioM daiire'. B aTor daiin

! CymectBytoT cioco6br mpeBpareHns Takux haiiios B Habop MOLYJIEH, HO, C MOEH TOUKM 3pEHuS,
petiierne mpoGIeMbl B IAHHO CUTYAIIUK BBITJISIIAT TAK JKe TIJI0XO0, KaK 1 caMa mpobJieMa.
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BXOJISIT HE TOJIBKO CBOMCTBA, KOTOPBIE IOJIKHBI MEHSITBCS [TPU TIEPEXOJIe OT paszpaboTKu
K 9KCILIyaTaIluy, HO U JKU3HEHHO BAKHBIE JI€TAJIH, HATIPUMED KACAIOIIUECS CO3aHUsT
AK3EMILISIPOB 0OBEKTOB U COOTHOIIEHUS Mesky oObekTaMu. B pesysibrare, 4To6bl M0~
MEHSITh OJIH TTapOoJib K Ha3e JAHHBIX, A/[MUHUCTPATOPAM MTPUXOIUTCST BPYUHYIO Pelak-
tuposath (aitasl XML, coctostiie n3 5000 cTpok, 13 KOTOpbIX 4999 SBASIOTCS MUHAMET
3aMe/IJIEHHOTO EHCTBUSA, TOJIBKO W XK/AYIIUMU, YTOOBI UX KTO-TO CIyYaiiHO MU3MEHUIL.
[Tpu aTOM BBISICHSIETCSI, UTO BCE TO Y’KACHOE «BHEIPEHUE 3aBUCUMOCTEI» JKIU3HEHHO
HeoOX0UMO /1715t paboThl pustoskerust. Cresaiite omubKy, CaydaitHo OTPEJAKTUPOBAB
4TO-HUOYIb, OTIIMYHOE OT TIAPOJIS, U TPUIOKEHUE TPEKPATUT PabOTy MO HETIOHATHO
npuyrHe. Bo3MOXKHOCTH /1711 HelTpeIcKa3yeMoTo HaHeCeHus yiepba 6eCKOHEUHBbL.

Y aMUHHUCTPATOPA B IIPUHIIUIIE HE JOJZKHO OBITh IIAHCA HA BMEIIATENLCTBO B CBSI3U
00BEKTOB BHYTPH TIPUIIOKEHUsT. BaskHasa BHYTpeHHsIst UH(POPMATINS J0JKHA HAXOAUTHCSE
BHE IIPEJIEJIOB €ro JocsATaeMocTH. 110 BO3MOKHOCTH XpaHuTe paboune KoH(GUrypauoH-
HbBIE TAPAMETPBI OT/EJTBHO OT HA30BBIX ITAPAMETPOB CPejibl UcnoHeHus1. OHU JOJKHDI
HAXOJUTLCA B PasHbIX (hailyiax, 4ToObl aMUHUCTPATOPBI HE MOTJIM CJIy4ailHO BHECTU
M3MeHeHUsI BO BHyTPeHHee YCTPOICTBO CUCTEMBI.

He menee BaxKHO TO, 4TO pabounM KOHMDUTYPAIMOHHBIM (hailiaM He MECTO B KaTajiore
ycranoBKU npusioskerust. C 60JbII0N BepOATHOCTHIO TIPU CJIEAYIONEM OOHOBICHUY
CONIEP’KMMOE ITOTO KaTajiora U3BMEHUTCSA. Bbl /1eficTBUTEIBHO paccunThIBaeTe HA TO,
YTO 3IMUHUCTPATOP MMOMHUT BCEe BHECEHHBIE B KOH(UTYPAINIO 32 TTOCJIETHUE ECTh
MECATEB U3MEHEHUS U TIOCTIe YCTAHOBKY OOHOBJICHUST CMOYKET BPYUHYIO BOCCTAHOBUTD
cTaTyc-KBO? §1 y’ke He TOBOPIO O TOM, YTO a/IMUHUCTPATOPHI TOBCEMECTHO KOTTUPYIOT
ycranossienHoe [TO TeTMKOM ¢ 0JIHOTO cepBepa Ha JAPYToi, n30aBJIsisiCh TAKMM 00pa3oM
OT JTOJITOTO ¥ HYIHOTO Tipoiecca ycranoBku. (Hampumep, mepBbiM miarom mpu ycra-
HOBKe cepBepa npunoxennit BEA WebLogic 9 ssnsercst pacnakoska (aiiia 06beMoM
500 Moaiit. Tonbko 910 Ha Marute X86 ¢ mporeccopom 2 TTi 3anumaer 10 MuHyT.)
Onepanuu pe3epBHOrO KOTUPOBAHUS U BOCCTAHOBJICHUST TOKE PabOTAIOT TIPOTUB BAC.
IIpu BOCCTAHOBIEHUH C JIEHTBI JIETKO MOKHO 3aIlCaTh IOBEPX aKTyaJbHON paboueil
KoH(puUTyparmn Kyaa 60Jee crapyio BEpCHIo.

Korma onHo npuiio;keHue 3armycKaeTcsl Ha HECKOJIbKUX MAlllnHAX, KaKasg-TO YacTh KOH-
(bUTypannoHHbIX TapaMeTPOB OY/IET COBIIA/IATh, & KAKAs-TO HET. DTHU ITaPaMeTPhl HYKHO
XPAHUTbH MO OTAETBHOCTH, YTOOBI HHKOMY He TIPHIILIOCH CIPAIIMBATD: <A OHU JIOJIKHBI
pa3mmuaTbesa?» Kpome TOTo, OTIBIT TI0KA3bIBAET, YTO MOJIE3HO TPOBOJUTD MEPUOTTUCCKYIO
[IPOBEPKY CUHXPOHU3AIMY MAIIUH B TOPU30HTAILHO MaciTabupyemMom cioe. Jlaxke mpu
HAJIMYMH YeTKUX TIPOIELyP YIIPaBJIeHUS U3BMEHEHUSAMU CJIEyeT PYKOBOJACTBOBATHCS
npaBusoM: «/loBepsiii, HO TpoBepsity. Hakoner, KoH(GUTYpaIIMOHHBIE TTAPAMETPHI SIB-
JITIOTCS YacThIO MOJIb30BaTE/IbCKOTO MHTEPdetica cuctembl. Toro nnrepdeiica, KOTOPbIi
cucTeMa MPE0CTABIISACT CAMOM UTHOPUPYEMON ay TN TOPUU: JIIOJISM, TTOIIEPIKIBAIOTITAM
ee eXXeHEBHY 0 paboTOCTIOCOOHOCTD. [T0aTOMY NMeHa apaMeTpoB (CBOMCTRB) OJIKHBI
OBITH JIOCTATOYHO YETKUMU, YTOOBI TIOJIb30BATE b (AIMUHUCTPATOP) MOT JIEJATH CBOE
JIEJIO, HE COBEPIIAs «<HEBBIHYKIEHHBIX> OITHOOK.

CyimecTByeT 1oJie3Has J0rTOBOPEHHOCTh UMEHOBATH CBOMCTBA B COOTBETCTBUH C UX (DyHK-
1uelt, a He ux mpupojoi. He Hy)kHO Ha3bIBaTh MM XocTa hostname. ITo Bce paBHO, UYTO
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MIPUCBOUTD MEPEMEHHON UMsT integer, MOTOMY UTO OHA COJEPIKUT 1EJI0e YNCTIO, UITH UMST
string, moToMy UTO OHA COIEPKUT CTPOKY. TAKOM MO/IXO0/1, KOHEUHO, OTPAYKAET UCTUHHOE
MOJIOSKEHUE JIesT, HO He TOMOTaeT MOHSATh Ha3HAueHue mepeMeHHoit. Bmecto aToro Jsryd-
Ie BRIOWPATh TaKKe MMEHa, Kak, K mpuMepy, authenticationServer. ITpu Bue Takoii
HepeMeHHOI afMuHICTpaTop OyaeT nckarh nporokos LDAP win xoct Active Directory.

B tom, uto kacaercst ynipasienns KoHduryparuei, Hanbosiee momyJsipHble Java-cepBepbl
IPUJIOKEeHNUiT BhI3bIBAIOT cMentannbie uyBcTBa. Cepsepbl WebLogic, WebSphere u JBoss
006JIaTat0T BeJIMKOIENTHBIM rpadudeckum unrepdeiicom va 6aze HTML, gatonwm oty
K PeJIaKTUPOBAHUIO KOH(UTYPAITUTi.

Cepsepbt WebSphere u WebLogic HameskHO HAeHTH(GUIIUPYIOT CBOWCTBA, TIPUHAJ-
Jexalue He cucreme, a npuioxenuio. B JBoss onn neckosbko nepemeniansl. Ho Bo
BCeX cayvasix KoH(pUrypaonHblie Gaiiabl HaX0AATCS B KaTajlore YCTAHOBKU cepBepa
npusoskernii. Y WebSphere, o kpaiiHeit Mepe, CyliecTByeT Takoe MOHSTHE, KaK «KOH-
burypanroHHbIil Peno3uTOPUii», KOTOPBII MOKET UCIIOJIBb30BATHCS KAaK OCHOBHAS KOTIVIS
CBOICTB M MCTOYHNK Pa3BEPTHIBAHUS IIPU TIepeHOoce TTPUIOKEHUH 13 OJHOU CPe/bl B
apyryio. OHAKO TPU 3TOM OTCYTCTBYIOT CITEIUAJIbHBIE MECTa I/ XPaHEHUS CBOMCTB,
CBA3AHHBIX C IIPUJIOJKEHUEM, U CBOICTB YPOBHS CUCTEMBI.

Yyt sryunie kaptuna y NET-pa3paboTdiKoB, HO TOJIBKO B CJIy4ae UCIIOJIb30BAHUS [Tt
yIipaBJieHust KoHbuUrypamusmu nocaeareii sepcun Visual Studio. B To ske Bpemst ToJIb-
KO caMbie cMesibie (1 HarboJsiee OTYastHHbIE) Pa3pabOTUMKY OY/IYT TIBITAThCST 3aHSATHCSI
NET-paspaborkoii 6e3 Visual Studio.

[XKO CNPALUMBAET: NMOYEMY Bbl HE NOMECTUTb
KOH®UIYPALMOHHDIE ®AJIbl B CUCTEMY KOHTPOJ1Sl BEPCUIA?

[laBHbIM-ZaBHO NPOrpaMMUCTbI NpUAYManu st cebs pelleHre NpobneMbl NOTEPSHHBIX daii-
NOB U NPONYLLEHHbIX U3MEHEHUI — CUCTEMY KOHTPONS BEPCUiA. ECrin KOHbUrypaLMOHHbIe
halinbl NnpeacTaBnsoT Takyto Npobnemy Ans aAMUHUCTPATOPOB, NoYeMy A1t paboTbl C HUMU
Hesb35 UCMONb30BaTb CUCTEMY KOHTPOSISI BEPCUIA?

HekoTopble Tak 1 aenatoT. B koe-kakux Hanbosnee coBepLUEHHbIX BbIYMCAUTENBHbIX LIeHTpax
aMUHUCTPATOPbI BbIMOJHSIIOT YpaBfieHVe 1 pa3BepTbiBaHNE KOHMUIypaLmii NPy NOMOLLM
TaKUX MHCTPYMEHTOB, kak Subversion' u cfengine?. Bce 6onbliee uncio UT-oTaenos ans
ynpasneHus BepcusiMm npuberaet K Takum BapuaHTam N0 aaMMHUCTpUpoBaHus, kak Open-
View ot HP, BladeLogic n Opsware.

TeM He MeHee 3a4acTyto aAMUHUCTPATOPbI Npy pelleHnn UT-3aaay He MMeOT BpeEMEHU Ha
BHEAPEHWE U 3anyCcK CUCTEMbI KOHTPOISi BEPCUIA UM XKe NPOCTO HE 3HAKOT O TaKoW BO3MOX-
HOCTU. HekoTopble crbllwanu 06 ynpaBneHnn BEpPCUsSIMU, HO HUKOrAa He Aymanu ob 3Tom
NMPUMEHUTENBHO K CUCTEMHbBIM KOH(PUIypaLMOHHbLIM daiinam.

Kak 6bl TO HM BbISI0, SIMYHO S PEKOMEHAYIO 3a[e/CTBOBaTb CUCTEMY KOHTPONS BEPCUIA ANS
ynpaBnieHust KOHbUrypaLUMoHHbIMK thaiinamu, HO C PSIAOM OrpaHUYEHMIA:

¢ WcnonbayiiTe 6e30nacHbIii penosuTopuin. IMeHHo B 3TUX daiinax XpaHaTcs naponv ot
6a3bl AaHHbIX!

I Cwm. https://ru.wikipedia.org/wiki/Subversion. — ITpumeu. nep.
2 Cwm. http://cfengine.com/ u http://www.opennet.ru/docs/RUS/cfengine_v2/. — IIpumeu. nep.
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¢ Ceshkute ynpaBJiEHNE BEPCUAMMN C 6onee rnobanbHbLIM npoueccoM ynpaBneHNa UsMe-
HeHWsAMKW. Bbl 4OMKHBI BUAETH, NMOYEMY UMENI0 MeCTO U3MeHeHue KOHq)MI'ypaLI,VIVI, a He
TOJIbKO KOHCTAaTUpOBaTb CaM ¢)aKT N3MEHEHUS.

¢ ABTOMaTM3MpYITE pa3BepTbiBaHME AaBTOPM30BAHHbLIX M3MEHEHMWI HEMOCPEACTBEHHO U3
penosuTopus.

¢ Co3paiiTe aBTOMATMU3MPOBaHHbIV NpoLiecc ayauTa. MHoraa daiinbl MeHaTca B npoLlecce
YPEryMpoBaH1s MHUMAEHTA C LeSbl0 BOCCTAHOBNEHUS paboTbl CITy»K6bl B KPU3WUCHOM
cuTyaumu. MNpu 3TOM ClydaeTcs v Tak, YTO MO3XKe OHU He OBHOBNAKOTCA CUCTEMOW KOH-
Tponsi BepCuit. Bbl AO/MKHBI BbITb B COCTOSIHUM OBHAPYXUTb BCE OTK/IOHEHUs1 6e3 UX
aBTOMaTMYECKOro nepesanucbiBaHus.

B KauecTBe anbTepHaTMBbI Bbl MOXETE KyMUTb M Pa3BepHyTb Y cebs ABaALaTb CEMb Mpo-
AyKTOB OT BMC, KoTOpble 6yayT AenaTb BCce NepeuncieHHoe 3a Bac.

14.3. Hauyano v 3aBepweHne paboTbl

Korza pazpaGoTumk 3amyckaer MpuIoKeHIe U BOSHUKAET OTKa3, Pa3pabOTUMK OCTAaHABJIN-
BaeT IPUJIOKEeHKE U ucnpasisier omunoOKy. Korza Komibiorep riepesarpyskaercs riryboKoi
HOUbBIO, 2 OTKA3 MPUJIOKEHUSA TIPOUCXOUT TIPU TIOTIBITKE €r0 3aTPy3KH, Y3HATH 00 9TOM
MOJKHO TOJIBKO B CJIydae, eCJii PUIIOKEHNe caMo cooOmut o mpobieme. Ecau cucrema
MOHHUTOpUHTA (cM. TraBy 17) yske paboTaet, 3T0 MOKeT ObITh 00bIUHas ONOKa B (haiiie
KypHasia. Pazymeercsi, 4To6bl IPUIOKEHUE MOTJIO COOOMIUTD O TOM, 4TO OHO HE CMOTJIO
KOPPEKTHO CTAPTOBATH, OHO TIEPBBIM IEJTIOM JI0JIKHO CAMO TIOHSITh, 4TO YTO-TO MOMILIO HE TaK.

B npmitoskenve ciemnyeTr BCTPOUTD Y€TKYIO TTOCTEI0OBATENHHOCTD 3aITyCKa, 4TOOBI TIEpes
TEM, KaK OHO HAYHET BBITIOJHATH PabOTy, FapaHTUPOBATh, YTO BCE KOMITOHEHTBI CTap-
TOBAJIM B IIPABUJIBHOM IIOPSJAKE M YTO 3arpy304Hasl 10CJae[0BaTeAbHOCTD YCIEUIHO
BBIMIOJTHEHA. JTa TOCIE0BATETBHOCTh MOKET OBITh CBSI3aHa, HATIPUMED, C COKETaMH,
HO MOKa He Oy/IeT «[TOBEPHYT IJIABHBINA PYOUIBLHUK>, COCJIMHEHS YCTAHABIUBATLCS He
noskHbL [IpencraBbre cebe Mara3H, KOTOPBIN YTPOM TOTOBUTCS K OTKPLITHIO. BbI He
HayHeTe 3aIlyCcKaTh MOKyIaresieil BHyTPb TOJIbKO IIOTOMY, YTO OJINH M3 COTPYIHUKOB
yske TIpuUIIes Ha paboty. Bel moposkeTe, moka Bee He OyAyT CTOSATH Ha pabOUNX MECTax,
TOTOBBIE KOPPEKTHO OGCTYRUTH KINEHTOB.

He anIHVIMaVITe MOAKIIOYEHNI A0 3aBepLlleHns npouecca 3anycka.

Ecam mpustoskenuio TpeGyeTcst myJT COeTMHEHH, TT0 MEHBIIEN Mepe HECKOIBKO COe/TH-
HEHWH IOJKHO OBITh MHUITHATM3UPOBAHO Ha ATATIe 3aTrPY3KU MPIIOKEHNUS. DTO O/[HA U3
hopm 6BICTPOTO OTKA3a (ATOT MATTEPH MBI PACCMATPUBAJIH B Pasjiesie 5.5), MO3BOISIONIAT
GBICTPO TIPOBECTU caMoTecTUpoBanue. Beab npuioskenne 6e3 6asbl JaHHBIX HE CMOKET
TOJIKOM TTPOBOAUTD Tpan3akiiuu! COOTBETCTBEHHO, €CJIU 110 TPUYNHE HEBO3MOKHOCTU
YCTaHOBKY COETUMHEHUN TPOU30#IeT cO0I MHUIMATU3AIIHY TyJIa COEIHTHEHHI, BCE ITPHU-
JIOJKEHTe OKaKeTCsT HepaboTocmocobmbpiM. Obpariao Baiie BHUIMAHUE, YTO CUTYATHsT
KopenHviM 00Pa3OM OTINYAETCS OT TIPEPHIBAHS U BBHIXO/a BO BPEMSI 3aIyCKa B CTydae
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orkasza. Paboraroliee MpuIoKeHne MOXKET OBITH OITPOIIEHO Ha IIPEIMET CBOETO BHYTPEH-
Hero coctosuud (cM. ryaBy 17), a ocTaHOBJIEHHOE — HET.

AHasornyHbIM 00pa3oM JIJIsi TOTOBHOCTH K 9KCILTyaTallii BayKHO YETKOE 3aBepIIeHIe
pabotbl. Kak Halir BooGpaskaeMblil XO3sIMH MarasuHa He Oy/IeT 3aupaTh ABEPb, €CJIU MO
MarasuHy Bce eliie OposT OKYIaTe/n, Tak 1 paboTa IPUIOKEHUIT He J0JKHA 3aKaHu -
BaThCs rpyObIM TIpepbiBanreM. KaxkaoMy IPUIOKEHIIO HEOOXOANM PEKIIM, B KOTOPOM
OHO 3aBepIllaeT BCe CYIIECTBYIONNE TPAH3aKI[UU, HO He GepeTcsl HU 3a KaKhue HOBbIE
3azaun. [locse 3aBepiienns moceHeN TPAaH3aAKIMY TTPUIIOKEHNE MOKET 3aKOHYUTD
paboty. Obsi3aresbHO J0OAaBbTE K 9TOMY MpaBUITy TaiiMayT (cM. paszes 5.1), 4Tobbl He
HOIACTh B CUTYaI[IF0, Koraa paboTa NPUJIOKEHNsI HUKAK HE MOJKET 3aBEPITUTHCS.

14.4. AIMUHUCTPATUBHbIE MHTEPdENCHI

Benkosentbie rpaguueckue Java-unrepdeiichl BHITISIAAT 04eHb 3/10poBo. OHM IPUAAIOT
POrpaMMHOMY 0OecTiedeHIto GoJiee «KOPIIOPaTUBHbIi» BUI. K cokasieHnto, B iporecce
HKCILIyaTAIUU OHU [IPEBPAIIAIOTCS B HACTOSAIINHN Kotimap. OCHOBHOU 1po0ieMoii ipu
pabote ¢ rpaduueckuM UHTEPGHENRCOM ABIAIOTCS 9TH IPOKIATDIE MEJTUKU MBIIIbIO.
A He MoTy HamMcaTh CIleHAPUIL I Kyun 1euKkoB. Ipadudeckue Java-unrepdeiicor
3aMEIISTIOT PaboTy, 3aCTaBJISISE AIMIHICTPATOPOB BPYYHYIO BBIIIOJIHSATH OJUH U TOT
JKe IIPOLIeCC Ha KasKA0M cepBepe (a MX MOsKeT ObITh MHOTO!) KasK/iblil pas, Korjaa B 9TOM
BO3HUKAET HeOOXoauMOoCTh, Hanpumep, ocIe10BaTeIbHOCTh YUCTOTO BBIKJIIOUEHUSI
B OJIHOU CHCTEME YIIPABJICHUS 3aKa3aMU, C KOTOPOU MHE TIPUILIOCH paboTaTh, TpeboBaIa
IeJYKa — U OKUJIAHUS B TeUEHIE HECKOJIbKUX MUHYT — Ha KayK/IOM U3 TIECTU CEPBEPOB.
Yrapgaiite, HACKOJIBLKO 4aCTO B 9TOU CUCTEME BBIIIOJIHAIOCH YUCTOE BbIKIIOUeHue? Ecin
0OHOBJIEHUE OKHA 3aHUMAET IIEJIBII Yac, s1 He MOTY TI03BOJIUTH cebe MOJOBUHY 3TOTO
BpeMeHU cu/eTh B oykupanun o6Hosenust GUL

Ynanennnlit foctyn npu npuMeHennu rpadudeckux Java-unrepdeiicoB takike 1mopoii
CTAaHOBUTCSI HETPUBUAJIBHOM 3a/a4eil. AIIMUHUCTPATOPBI YACTO 0OPAIIAIOTCS] K CBOMM
MalImHaM 1o 3anmyTanaoMy mMapuipyry uz SSH-tonneseit. Mapuipyrusaius kak X-, Tak
u HTTP-1i0x/104eHuii 10 TaKUM TYHHEJISIM — cama 1o cebe 6obInas roJoBHast 60J1b.
3nech HEeT MecTa JOMOJIHUTENbHBIM YCI0XKHEeHUAM. To Jke caMoe JIJIsl YUCTOH Iepesa-
IPY3KH — 4 IIPeJICKa3blBal0 OTPOMHOE KOJIMYeCcTBO Koman kill -9.

B cyxom octatke MbI mosrydaeM TOT (pakT, 4ToO TpacdudecKre moJib3oBareabcKue Java-
nHTepdeiichl Cepbe3HO OCIOKHIIOT JKU3Hb a[IMUHUCTPATOPAM IIPU 0JTOBPEMEHHOMN
AKCILTyaTaluu cucTeMbl, CaMbIM JIyUITM HHTEPMENRCOM 15t JOJITOBPEMEHHOI paboThI
ocraercst KoMaHHast cTpoka. OHa JIETKO [TO3BOJISIET CO3/IaBaTh 0asy ISl CIIEHAPKEB, IIPO-
TOKOJIMPOBAHUS U ABTOMATU3MPOBAHHBIX AEHCTBUH, HOAAEPKUBAIOIINX PAGOTY BaIlero
HPOrpaMMHOTO obeciieyenns. oM maroM Haszajy, XOTS U BIIOJIHE [IPUEMJIEMbIM,
steastercst agmutucrpatusabiii GUI Ha 6ase HTML. Tak kax B si3bikax Perl u Ruby cy-
IIECTBYIOT 3aMevaresibHble KaneHTckie 6ubaunoreku aiast HTTP, Hancanue clieHapues
B TAKOM a/IMUHUCTPATUBHOM MHTEPGElice He MPeBPaIaeTcs B CIOKHYIO 3a/1a4Y.



3aKro4YeHne
no Teme
NpoeKTUPOBaHUS

[IpuBsieyb BHUMaHKE K BOIPOCAM, PACCMATPUBAEMbBIM B 9TOH YaCTU KHUTH, OCOOEHHO B
IyMe 1 cyere pa3paboTKK MPoeKTa, TeM HoJiee ecaiu JIeI0 TOXOAUT 10 0TKa3a, KpaiiHe
CJI0KHO. B 1aHHOM cotydae y MeHst IS Bac JiBe HOBOCTHU: XOPOTITast U TJIOXast; Bbl MOJKETE
BOOOIIIE He JiyMaTh 00 9THX Bellax Ha srare pa3paborku. Ho BaM IpuaeTcst CTOJKHY ThCS
¢ HUMU Ha 9Talle IKCIyaTalum... & 3TO BPEMsI U elile pa3 BpeMsi. PellieHre TaHHbIX BO-
[POCOB B TIpotiecce pa3paboTKU BOBCE He 0053aTEIbHO OTHUMET Y BAC MHOTO BPEMEHH
WU YCUIIHA, ¥ B JTI0OOM CJydae JI0JTOBPEMEHHbIE U3JIEPIKKH U3-32 UX UTHOPUPOBAHMUST
060iiIyTCs BaM B Kyzia GOJIBIITYIO CyMMY.

[TomHuUTE, 4TO Bamre IpUIOKeHHEe OYIET 3aMyCKaThCS Ha CEPBEPE ¢ HECKOJIBKIMU Ce-
TeBbIMU UHTEpdericaMu. YOeauTech B TOM, 4TO OHO CBSA3BIBAETCS ¢ KOPPEKTHDBIM afipe-
COM LISl BCEX COKETOB, KOTOPbIE OHO CJIYIIAET, a TAK/KE Y4TO BCE 0coObe TpebGoBaHUs K
MapIIpyTH3aluu COOMIOAEHb U JOKYMEHTHPOBAHbL. AJIMUHUCTPaTUBHBIE (DYHKIINN
He JIOJIKHBI OBITH JOCTYITHBI HA B CETSAX I a IMUHUCTPUPOBAHNS 1 MOHUTOPUHTA, HI
B paboueil ceTu.

Y6emurech, 9TO IS IOCTYTA K KIACTEPHBIM CIYKOAM, TIPETOCTABIISIEMBIM ADYTUMI
CHCTEMAMH, HATIPUMED K cepBepaM 6a3 TAHHBIX WJIH K BeO-cepBepaM, NCIOMb3YIOTCS
BuptyanbHbie [P-aapeca. [IpuMenenne aTux azpecoB MO3BOJISIET MTOCTABIIMKAM YCIYT
OCYILECTBJIATD llepeKJoYeHre Ha pe3epBHbIe MOIHOCTU — KakK IIJIaHOBOe, TaK U He3a-
[JTAHUPOBAaHHOE — (€3 HeOOXOIMMOCTH MEHSITh KOH(DUTYPAIIIO Balllell CHCTEMBI.

[TpwiosKeHUs TOJEKHDBI OBITH B COCTOSHUN PAbOTATh B PEsKIMe 0OBIYHOTO TIOJIB30BATEI,
He TpeOys PUBUIIET U a/IMUHUCTPATOPA UJIK cyTiepriosibdosaresist. KondupeHmanbHbie



234 Mnaea 15 e 3ak/oueHue no TeMe NpoeKTMPOBaHMS

KOH(UTYPAIIMOHHbIE TIAPAMETPbI, HATPUMEP TIAPOJIH OT 6a3 JAHHBIX UJIN KJIIOYH TH]-
POBaHMs, CJIEAYET XPAHUTD B OT/ICIbHBIX KOH(MUTYPAIIMOHHBIX (aiirax.

He Bce cucremsr Tpe6y10T AOCTYIIHOCTH, Bpra)KaEMOI';I IIATBIO JEBATKaAMM. 3anaTbI Ha
obecrieueHne AOCTYITHOCTHU PE3KO BO3PACTAIOT IIPU MEPEXO/IE€ K KaKIOMY CJICAYIONIEMY
YPOBHIO. O6cy>KlIeHI/Ie C 3aKa34MKaMun Tp€6OBaHI/H>,I AOCTYITHOCTH KaK KOMIIpOMHMCCa
MEKAY 3aTPpa4€HHBIMU CPEJICTBAMU U HOHyHEHHOﬁ BbIFOIIOﬁ ITOMOTAET HAUTH O6H.[I/H>i S3bIK.

A npennouynTaio oroBapuBaTh He JIOCTYITHOCTb CUCTEMBI KaK I€JI0T0, a JI0OCTYITHOCTD
OTIpe/IEJICHHBIX TTPOTPAMMHBIX KOMIIOHEHTOB WJIN (DYHKITUI, BBITTOJHAEMbIX CHCTEMOA.
O06s13aTe/IBHO OTOBOPUTE CIIyYaH, KOT/Ia IPUYUHON TOTEPHU JOCTYITHOCTH CTAHOBSITCS
BHEIITHHE CUCTEMBbI.

Pacnipeniesrenvie Harpysku 1 KJIaCTEPU3AIUST CO3AIOT IPEATIOCHLITKHI K BBICOKOH CTETIeHN
JIOCTYTTHOCTH. MOJKHO 33/IeliCTBOBATH PEIIEHUSI C pa3ibiM TUATIA30HOM IIeH. Bbr MoskeTe
0 Mepe HeOOXOAMMOCTH TIPUMEHSITh PENICHs], BKIIOYAOIIHE B ceOst pacipe/iesieHe
HArpy3KW U KJIACTEPU3AIHIO, CTAPASCh COUETATh BHIMOJTHEHUE TPeOOBAHWIT K TOCTYII-
HOCTH ¢ 9KOHOMUYeCKOoH addexTuBHOCTbI0. Kaskioe Takoe pelieHne nuMeeT ¢Boii Habop
BJIUSTIONINX HA CUTYAIUIO (PaKTOPOB, TIOITOMY OIpelieJieHIe ADXUTEKTYPBI C BBICOKOI
CTETNeHBIO IOCTYITHOCTH HA PAHHUX 9TANaX MPOEKTa 3HAYUTETLHO 00JIerdact pa3paboTKy
U Pa3BePTHIBAHUE.

AZIMUHUCTPATOPBI, KOTOPBIE OYAyT paboTaTh ¢ BAIlUM ITPUJIOKEHUEM, HUKOT/IA He Oy Iy T
3HATh €r0 BHYTPEHHEE YCTPOICTBO TaK JKe MOAPOOHO, KaK U BBI. BbI MOKETE CHUBHUTH
BEPOSITHOCTH OTITHOKH OTIEPATOPa, CIEMAB MPOTIECC BHIOOPA KOHGMUTYPAIIHI TPIIOKEHUS
OYEeBU/IHBIM. JTO O3HAYAET OT/IEIEHUE CPEIbI NCIIOTHEHNsI, HarpuMep (aiinos beans.
xml KoMmaHuU Spring, OT KOH(MUTYpaIlUK, CBI3aHHON ¢ OKpYysKeHueM. VX cmereHne
9KBUBATEHTHO Pa3MeIEeHIIO KHOITKY KaTaITy IbTHPOBAHMUS PSIZIOM € KHOITKOH BKJTIOUCHNS
pamno. PaHo NI O3/THO CIYINTCS TIOXOE.

[TorpatsTe BpeMs u ciesaiiTe cBOe MPUJIOKEHUE TTPOCTHIM B yIIpaBieHUU. ETo 3amyck u
OCTAHOBKA JIOJKHBI ObITH HE 3aMETHBI MOJIb30BATEISAM, a 33/1au aJIMUHUCTPUPOBAHNUST
JIOJIZKHBI JIOTYCKATh CO3/JaHNe aBTOMAaTU3WPOBAHHBIX clleHapueB. CUMIIATUYHBIE Tpa-
buueckmne nnTEepdeiicot 11 Java-aIMUTHUCTPUPOBAHUS TTIOMOTYT HOBUYKAM, HO BPSIIT
JI KOMY-TO 3aX04eTcst 6e3 KOHIA IEJIKATh MBIIIHIO.
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JKcnayaTtaums



deHoMeHaIbHa4
MOLLb U ManeHbKoe
YXU3HEHHOoe
NPOCTPAHCTBO

16.1. BpeMsa MakCcMManbHOW Harpy3ku

B cepenune 1500-x romoB nranbsackuit Bpay Astonsuii JInsmwit mpeasiosKuT HOBbIi Ka-
JIEHZIaPb, YTOOBI HCTTPABUTH OMIMOKY B TIPUBBIYHOM IOJIMAHCKOM KasleHIape. JTa onibKa
ObLIa HakarBaoieics. V3-3a Hee yepes HECKOJIBKO COTEH JIET JIEHb BECEHHETO PAaBHO-
JICHCTBUSI B KaJIeHIape OKasajicst Obl Ha HECKOJIBKO HeJeJIb PAHbIIIE PEATbHOTO COOBITHSL.
B kanenmape JInjis cIokHas cUCTeMa MCIPaBJIEHII cTocoOCTBOBAIA TOMY, YTO JaThl
PaBHOJICHCTBHIA 1 COJTHIIECTOSTHUI (oJiee-MeHee COOTBETCTBOBAJIN ACTPOHOMUYECKUM
coObrTraM. 3a 400-1eTHUN MK KaJeHAapHble JaThl CTalN Pasjindarbes Ha 2,25 aHs,
HO 9TO pasJIMuHe SBJISIETCS MPEACKa3yeMbIM U TIEPHOANYECKUM; KPOME TOT0, OInOKa
He TTUKJINYeCKas U, COOTBETCTBEHHO, He HAKATITMBAECTCS. DTOT KaJeH/Iaph, BBEJICHHBII
puMcknMm tanoil Tpuropuem XIII, B KoHEUHOM cUeTe, TyCTh U He 6¢3 GOPHOBI, IPUHSIIN
Bce eBporielickue cTpanbl, n gaske Erumer, Kutait, Kopes n Anonus (mocaexnmne tpu
¢ Mmojuukarusivu ). HekoTopbie HapO bl CTAJIH TIOJTb30BATHCSI TPUTOPUAHCKUM KaJleH-
nmapem etie B 1582 romy, B To BpeMsi Kak ApyThe TPUHAIN ero ToabKo B 1920-x romax.

HeynusutesbHO, YTO 3TOT KaJleH[aph CO3/1ajla KaToJIMYecKast epKoOBb. [ puropuaHckuit
KaJIeH/Iaph, TO00HO0 OOMBITHHCTBY KaTeHaapeit, ObLT CO3/IaH, UTOOBI OTMEYATD IIEPKOBHBIE
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IMpasaHUKA (TO €CTh BbIXOZ[HbIe). [Tocae aToro ero cranu IIPUMEHATD [JIA CJICKEHU 3a
TIOBTOPAIOIMINMHACA COOBITHAMU B JAPYyrux O6]IaCTHX, 3aBUCAIINX OT I'OI0BOI'O COJTHEYHOT'O
I1KJIa, HAIIPpUMEDP B CEJIbCKOM xo3siicTBe. TeM He MeHee HU O/IMH 6usuec B MHDpeE HE JKUBET
I10 TPUTOPHUAHCKOMY KaJieH/1ap1o. BI/IBHGC-COO6HI€CTBO HCITIOJIb3YET €T0 aThl B KaUeCTBE
yI[O6HOI‘O MapKepa 1JiA COOCTBEHHOTO BHYTPEHHETO ITUKJIa JIEJIOBOM aKTUBHOCTHU.

B kask10it oTpacim cyiecTByeT CBoii COGCTBEHHbIN BHY TPEHHIN KasleHaph. B aMeprkaH-
CKO¥ CTPaxOBOI KOMITAHUH IOl CTPYKTYPUPOBAH BOKPYT JIHE, KOT/Ia COTPYAHUKH TIPE/I-
MPUSITUI TIPOIJIEBAIOT TIPEOCTABIsIEMbIE (PUPMOI JIBTOTBI, B TOM YHCJI€ MEAUIIMHCKYTO
CTPaxXOBKY. Bce MIaHbI CTPOSITCS OTHOCUTEIBHO TOTO Tleproza. MelreHne GIoprucToB
CKOHIIEHTPHPOBAHO BOKPYT MesKayHAPOIHOTO *KeHCKOTO AHs 11 J{Hs cBATOTO BaseHTHHA.
Cay4mmoch Tak, 4TO 9TU JHU OTMEYEHBI B TPUTOPHAHCKOM KaleHIape 0coObIM 06pa3oM,
HO B cO3HaHUU (DJIOPUCTOB U PAGOTAIONIMX ¢ HUMK MOCTABIIIKOB 9TH C€30HBI UMEIOT
coOCTBEHHOE 3HAUEHE, He TPUBSI3aHHOE K KaJTeHIapHOI IaTe.

B TOproBIie Toj1 HAYUMHAETCS U 3aKaHUMBAETCS TAK HA3BIBAEMbBIM «CE30HOM MPA3IHUKOBY.
B saHHOM cirydae Mbl HAOJIOIaeM COBIAJIEHIE MEK/Y PA3IMUHBIMU PETUTHOZHBIMIU
KaJIeHJapSIMU 1 KaJeHaapeM, npuMensgeMbiM B Toprosie. B CHIA Posxnectso, Xanyka
u KBaH3a pasiHy0TCsT IPUMEPHO B OJTHO BPeMst. A Tak Kak cJioBO «PoskiecTBoXaHy-
KaKBaH3a» HEBO3MOKHO BHITOBOPUTH C HEBO3MYTUMBIM BUJIOM, Ha COOPAHUSIX 3TO BPEMSI
CTaJIM HA3bIBATh «CE30HOM MPA3HUKOB». HO MycTh 9TO palOCTHOE Ha3BaHUE HE BBOIUT
Bac B 3a0uy:kenue. VIHTepec TOProBeix pabOTHUKOB K 9TOMY CE30HY HOCHUT CyTy0O
mparMaTudeckni xapakrep. Bemb 10 50 % romoBoro 10xo/a TOprobie (hUPMBI TTOTYYAIOT
B iepuoji ¢ 1 HostGpst o 31 mexabpsi.

B CIITA ToproBbiii ce30H IpasiHUKOB HaurHaeT J{eHpb GjarogapeHust — 4eTBePThId ueT-
Bepr HosiOpst'. T1o iaBHel TpainInK KIMEHHO B 9TOT MOMEHT HaceJIeHe HaYMHAET MaCCOBO
3aIyMBIBaThCSI O MOKYITKE TIO/IAPKOB K POJK/IECTBY, TAK KaK /10 3TOTO MTPA3IHITKA OCTAETCST
qyTh MeHbIle 30 aueil. OueBUIHO, YTO MOTUBAIUS B JAHHOM CJIyYae HUKAK He CBsI3aHa C
[IaToii B KaJIeH[ape PeJTUTHO3HbBIX MPa3/IHUKOB. Bo3HMKAeT MOKYIIaTeTbCKUIT aXKHOTAK,
NPUBOISAIINI K TAKUM SBJIEHUAM, Kak UepHas maTHuia. Marazmasl BIOXHOBIISIOT 1
MO/IOTPEBAIOT BCEOBIIHIT CIIPOC, MEHSIS ACCOPTUMEHT, YBEJTMYUBAS YHCIIO PACIPOAAK 1
PEeKJIaMUPYsT yIUBUTENbHBIE Bellll. U0 TTIOKyIaTeseil B Mara3mHax 3a CyTKH MOJKET
YBEJIMYUTHCS B YeThIpe pasa. Tpaduk B uHTEpHET-MaraznHax Mo;xeT Bopactu Ha 1000 %.
W »T0 HACTOSIIIEE HATPY30UHOE TECTUPOBAHUE, €IMTHCTBEHHOE TECTUPOBAHUE, KOTOPOE
MMeeT peasbHoe 3HAUEHMe.

16.2. lNepBoe B xn3HU PoxkaecTtso

Moii KIMeHT 3aIyCcTHJ HOBBIM MHTEPHET-MarasuH JetoM. Heesnn u MecsIiel mocie
ATOTO COOBITUST B OYEPEIHOI Pa3 MOKA3AIM, YTO 3aITyCK HOBOTO CaiiTa — BCe PABHO YTO

! HexoTopble Toprosoie cetu 1000uposan Konrpece, mpocst IpaBUTEIbCTBO CAEAATh TaK, YTOObI
nenb biarogapenus MpasaHoBaJICs HA /IBE HEeJIU PAHbIIIE.
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poskaenue peberka. CTOUT TOTOBUTHCS K OTPECTEHHBIM BElllaM, HarpuMep K TOMY,
YTO BaM IIPUIETCS TPOCHIIATHCS HOYBIO U TO U [IEJI0 MyYUThCS YKACHBIMU BOTIPOCAMU
(mampumep, «Bosxe moii! Yem kopmuth aToro pederka? OpaHsKeBbIM ILIACTUIMHOM?»
WM «3a4eM OHM aHATM3UPYIOT KOHTEHT BO BPeMsI BU3YaJIU3AlUN CTPAHUIIBI?» ). Tem
He MeHee, HECMOTPsI Ha BCe TIPOOJIEMBI, ¢ KOTOPBIMU HAM TPHUIILIIOCH CTOJKHYTHCSI, MbI
MOJIOILIHN K CE30HY TIPA3JHUKOB CO CIEPKAHHBIM ONTHMU3MOM.

Ham orrriMusM 6a3upoBasicst Ha HeCKOJIbKUX (hakTopax. Bo-TiepBbIX, Mbl IPAKTHUECKH
YIBOWJIM YHCJIO PABGOUYMX cepBEPOB. BO-BTOPBIX, MbI JOCTOBEPHO 3HAJIH, YTO TIPU TEKY-
IeM YPOBHE HArpysok cailT paGoraer ctabmibHO. HeCKOIbKO BHE3AHBIX BCIJIECKOB
(B OCHOBHOM M3-32 HEBEPHO OTIEHEHHBIX TOBAPHBIX MO3UITUH ) TIPEOCTABUIN HAM BO3-
MOSKHOCTb TIPOM3BECTH U3MEPEHUS TIPH TMKOBBIX OTKJIOHEHUSIX TpahrKa. TH MAKK ObLIIH
JIOCTATOYHO GOJIBIITUMHU, YTOOBI MBI CMOTJIN 3aMETHUTh, B KAKUX UMEHHO MECTaX HauMHAET
PacTH 3a/iepsKKa OTKPHITUS CTPAaHUIL. B rTore Mbl GBI OCBEIOMIIEHBI, [TPU KAKOM YPOBHE
HarpysKH caiiT HaurmHaeT 3axJ1e0biBaThCst. TpeTbeil IPIUYMHOI /U1 onTHMI3Ma ObLTa Hallla
YBEPEHHOCTD B TOM, YTO MBI CMOZKEM CIPABUTHCS € JIIOOBIME CEOPIIPU3AMHE, KOTOPBIE TIpe-
Mo/IHECeT HaM caiiT. BHyTpeHHMe pe3epBbl cepBepa MPUIOKEHN I BCTPOEHHbBIE B HETO
HUHCTPYMEHTBI IPEOCTABUIIM HaM GOJIbIIe BO3MOKHOCTEN /st HAOJTIOCHUS 11 KOHTPOJIS,
yeM B JIIOOOH APYTOi cucTeMe, ¢ KOTOPOI MHE H0BOAMIOCHh paboTaTh. Ho B KOHEUHOM
cJeTe, OKa3aJ0Ch, YTO €CTh PA3HUIA MEK/Y CIOKHBIMU, HO YCTIETTHBIMU BbIXO/IHBIMU B
JleHb GaroilapeHust U MOJTHBIM TPOBAJIOM.

HekoTopbIM COTPYIHUKAM, paOOTABIIMM B BHIXO/HBIE Tiepes JIHeM Tpyia, ObLI mpeto-
cTaBJieH HeGOJIBIION OTITYCK. Y MEHST OSIBUJIOCH Y€ThIPE CBOOOIHBIX JIHS, 4UTOOBI BMECTE C
ceMbeil HABECTUTh MOUX POUTEIEH, SKUBIIUX B OTHOM U3 COCEIHUX IIITATOB, U COBMECTHO
ormpasaHoBarh J[eHb GarogapeHusi. 320{HO Mbl HAMETHJIU CYTOYHBIE JIEKYPCTBA HA
caiiTe B TeUEHME ITUX BBIXOAHBIX. KaK 51 ysKe YIOMIHA, MbI OBLIH TTOJIHBI COePHCAHHOZ0
ONITUMU3MA. YUTUTE, UTO MBI TIPEJICTABJISLIIA MECTHYIO KOMAH/[y WHKEHEPOB; OCHOBHOI
1eHTp yrpasiyenus caiitom (Site Operations Center, SOC), yKOMILIEKTOBaHHbBII BbICO-
KOKBaJIN(DUITUPOBAHHBIMU HHKEHEPAMU, JIEKYPUBIITUME KPYTJIbIE CYTKH, — HAXO/IHIICS
B ipyroM ropojie. OObIYHO IMEHHO OHU OTBEYAJIN 32 MOHUTOPUHT U YIIPABJICHUE CAIITOM
HOYAMHU ¥ 110 BBIXOHBIM. JIOKaIbHbIe HHKeHEPHI ObLH Kak Obl y6aepamu SOC u Beera
MOTJIU TIEPEHATIPABUTD B OCHOBHOI IIEHTP TTPOOJIEMBI, PEIIEHIsI KOTOPBIX He 3Hasi. Haria
MeCTHasT TPYIIa ObLIa CJAUIITKOM MAJIOYUCIEHHA JIJIST KPYTJIOCYTOYHON TO/IEPKKU Ha
MOCTOSTHHOU OCHOBE, HO MBI ITPULYMAJIH CIIOCO0, TIO3BOJISIOIIII TPOIEPIKATHCS B TAKOM
pesxIMe Bo BpeMst nipa3aHoBanust [[Hs Onaropapenust. U kak ObiBinuii 6oiickayt («Byib
roToB!»), st Ha BCSIKUU cirydail B3sti ¢ co60ii CBOiT HOYTOYK.

16.3. Pyka Ha nynbce

Korna B Cpe/ly HOUBIO 51 CO CBOUM H0yT6y'KOM HpI/I6I)I]I B 1IOM pOHHTeHeﬁ, TO Cpa3y yCTpo-
nJcs B KabuHeTe orna. 1 MOTy pa6OTaTb Be3e, rae eCTb HII/IPOKOHOJIOCHHfl I/IHTepHeT n
CcOTOBas CBsI3b. B manHoM CJIydae y MEHs OBLI0 KabebHOoe ITUPOKOIIOJIOCHOE COeJMHEHN E
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Ha 3 M6aiit, u g Bocrosb3oBaicsa Putty — Mmoum mobumbiM SSH-KInenTOM — 1151 aB-
TOpHM3aLUU Ha ManHe jumphost 1 3ammycka MOMX cLieHapHeB BHIOOPKIL.

Jumphost — KOMIbIOTEp C BbICOKUM YPOBHEM 6€30MacHOCTH, KOTOPbIA MOXET yepes SSH-
coeavHeHWe MOAKIIUATLCSA K pabounm cepeepam.

Eute Bo BpeMs 1OJATOTOBKH K 3aIlyCKy $ IPUHUMAJ y4acTre B HArPy304HOM TE€CTHPO-
BaHUU JIAHHOTO caiita. Pe3ysbrat GOJbIIMHCTBA TECTOB CTAHOBUJICS IOCTYITHBIM MOCJIE
ux 3aBepiernst. Tak Kak JaHHbIE TOCTABJISLINCH TEHEPATOPAMU HATPY3KH, a He Gpajinch
U3 TECTUPYEMBIX CUCTEM, (PaKTUIECKH MbI pabOTaIIV MO MIPUHITUITY <Y4EPHOTO SIHKA.
Yro6bl IOMYIUTH GOJIBIIE WHHDOPMAIINH, 1 BOCTIOIb30BAJICS a/IMUHUCTPATHBHBIM TPa-
puueckum HTML-unrtepdeiicom cepBepa mpuioskeHui, KOTOPbI TTO3BOJISLI CJIEUTh
32 TAKMMU Ba)KHBIMU [TOKA3aTEJAMHY, KAK 33/IEPKKA, CBOOOIHASA IUHAMUIECKAST [TAMSTh,
AKTUBHBIE TOTOKU 06PabOTKHU 3alIPOCOB U aKTUBHbBIE CEAHCHI.

Tomy, KTO 3apaHee He 3HAET, KaKie [0Ka3aTeJn ero sanHTepecytoT 6oubiie Beero, GUT
JaeT MPEKPACHYI0 BO3MOKHOCTD MO3HAKOMUTHCA ¢ cucteMoii!. Ecin e BbI TOUHO 3HaeTe,
yto BaM HYkHO, GUI HaunmHaeT tarotuts. Bosee Toro, /171 caekeHns 3a TPUATIATHIO
cepBepaMu OJJHOBPEMEHHO TPY/IHO MPUAyMaTh GoJiee HEMoAXoAAILy o Belb, uem GUI.

Y066l moydnTh 60JIbIIE HHGMOPMAIIUT OT HATPY30UHBIX TECTOB, sI Harrcan Habop Perl-
MOJLyJIel, KOTOpble aHau3upoBaiu aaMuHuctpatuBbiii GUI u nntepnpernpoBain
3Hauenng HTML. 9Tu Moysim moMorajsm MHe MoJIy4aTh U YCTAHABIUBATH 3HAYCHUS
CBOWCTB ¥ BBI3BIBATH METO/IBI KAK /1711 BETPOCHHBIX, TAK U JIJIS CO3/IAHHBIX CBOMMU CUJIAMU
KOMITOHEHTOB cepBepa MPUIOKeHNH. Tak Kak BeChb a/IMUHUCTPATUBHBIN TpadhudecKuii
0JIb30BaTeIbCKUi nHTepdeiic 6611 coznan Ha 6aze HTML, cepBep IpUIIOKeEHMI He
Bujiest pasHuilsl Mesky Perl-momysiem u Be6-6paysepom. Biarogapst STuM MOJLYJISIM st
CMOT HAMUCATh HAOOP CIIEHAPHUEB, KOTOPbIE M3BJIEKAIM U3 BCEX CEPBEPOB MPIJIOKEHUIT
00pasIlbl UX CTATUCTUYECKUX JAHHBIX, BBIBOJU/IN Ha eYaTh TN U 0000IIa0Ime
PEe3yJIBTaThl, HEKOTOPOE BPEMs OT/IBIXATN U CHOBA HAYMHAJIU CBOIO JIEATEBHOCTD.

ITO ObLIN OYEHD IIPOCTbIE UH/IMKATOPBI, HO ITPOCMATpUBas 3Ty CTATUCTUKY C MOMECHTa
3allyCKa CaI';ITa, MbI BCE€ ITOJIYYHNJIN ITPpE/ICTaBICHNE O HOPMaJ/JIbHOM PUTME KU3HU HAIIIETO
JleThIIa. Mbi ¢ IIEPBOTO B3IJIA/la MOTJIN OIIPE/IE/INTD, KaKast CUTYyallus ABJISAIaCh HOpMOfI B
TOJIJIEHDb UIOJIbCKOTO YEeTBEpPra. Mbr Cpady OTMEYaJIi BbIXOJAIIEE 3a I'PAHUIIbI IPUBBIYHOTO
JHalla30Ha KOJIMYEeCTBO C€aHCOB 1 HeKOppeKTHbIﬁ BHU/I CHETUYMKA Pa3MEIIECHHbIX 3aKa30B.
leI/IBI/ITe]IbHO, HaCKOJIbBKO 6bICTpO Bpra6aTbIBa€‘TCH HaCTOHHII/Iﬁ HIOX Ha HpO6JIEMbI.

! Tem He MeHee y 9TOTO KOHKPETHOTO cepiepa puioxkernii ATG Dynamo caMbIil iyt ai-
MUHUCTPATUBHBIIA rpaduueckuii unrepdeiic. OH BBIMISAUT He Tak KpacuBo, Kak WebLogic wiu
WebSphere, Ho seMOHCTPUPYET BCe KOMIIOHEHTBI cepBepa IpUIoKeHuil. Bol Moskere Buzerb
BCe, Kak B opurnHaibHoM asrskke Volkswagen Beetle, Hackoibko Xopoirio paboTaer kaxmast
4acTb, KaKUM 00pa3oM OHa cBsizana ¢ apyrumu Komnonentamu. ATG peasnnsoBan BHeipeHe
3aBHCUMOCTEN 3a/10JIT0 10 TOTO, Kak Maprun DayJsiep BBET 9TOT TEPMUH.
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Texnosorun MOHI/ITO])I/IHI"B.1 JAaI0T KOJIOCCAJIbHYIO IMOAZEPIKKY, 3aCeKast HpO6]IeMbI B
MOMEHT HX IOABJIEHN, HO B I€Ji€ PACIIO3HaBaHU MMTAaTTEPHOB HUYTO HE CPAaBHUTCA 110
CHJIe C YeJIOBEYECKHNM MO3TOM.

16.4. leHb bnarogapeHus

ITpocHyBIHch B JleHb Giarogapenus, s, ake He MOMUB Kode, MOMUYAICST B POAUTEIb-
CKMii kabuHeT, 4TOObI IIOCMOTPETh OKHO CTATUCTUKH, KOTOPast cOOMpasach B TEUEHUE
HouM. MHE MPUIIIIOCH TOCMOTPETh [IBA Pasa, 4TOOBI YAOCTOBEPUTHCS, UTO IJIa3a MEHsI He
oO6MaHbIBalOT. KOTM4eCcTBO ceaHCOB PAHHUM YTPOM YK€ TIOUTH CPABHSIOCH C THKOBBIMU
MOKa3aTeJISIMU B CaMble 3arPy KEHHbIE THI 00BbIUHOI Heen. KosmaecTBo 3aKka30B ObIIO
TaK BEJIUKO, UTO 5T TO3BOHUJI a/IMUHICTPATOPY Oa3bl IAHHBIX 1 CIIPOCHII, HE OTITPABJISTIOTCST
JIV 3aKa3bl 110 [Ba pasa. Huuero mogo6HOro He ObLIo.

K 1oty iH10 KJIMeHThI pasMEeCTUIIN CTOJIBKO JKe 3aKa30B, CKOJILKO 0OBIYHO TTOSBJISAIIOCH 32
Hesie 0. CTpaHuia 3aIePKKU — HAIIl CBOHBIN MOKa3aTeJ b BPEMEHHU OTKJIMKA 1 00IIeit
[POU3BOUTETBHOCTH caliTa — SABHO MOKa3bIBajla HAJWUUYMeE HATPY3KHU, HO MOKa BCE B
npeziesiax Hopmbl. Ho srydriie Beero GbIJio To, 4TO ATOT MOKA3aTe/Ib OCTABAJICS CTAGUIIBHBIM,
HECMOTPST Ha POCT YKCJIA CEAHCOB M 3aKa30B. 51 4yBCTBOBAJ ce0sT CHACTJIMBBIM, OTIIPAB-
Jsich Ha o6en| ¢ uHzelikoii. K Beyepy 3aka3oB craso 60sibliie, 4eM 3a Meprojl ¢ Hadasia
Mecana. K moiyHourn ux 4o mpeBbICUIIO MoKa3aTesib 3a 1eJbli OKTA6pb — a cailT
pabotait. [lepBoiit yOUHCTBEHHDIN HATPY30YHDIN TECT OBLIT TIPOI/IEH.

16.5. YepHag naTHuua

Ha crenyromee yTpo, B YepHyIo NATHUILY, S epe/l 3aBTPAKOM CHOBA TOOPEJT B POAUTENb-
CKMI KaOUHET, B3IVISTHYTh Ha CTAaTUCTUKY. KOIMIeCcTBO 3aKa30B OYTH MOOKIIO BYEpaITHIE
nokasaTean. Ymco ceancos OBII0 GOMBIITNM, HO IEPUOJ OKUIAHN CTPAHUIIBI BCE €IIe
He npeBbima; 250 MUILINCEKYHI — YCTAHOBJICHHYIO HaMK HOPMY. $1 PEInI IIoryisTh ¢
MaMOoii 110 TOPO/LY, MOIMYTHO KYIUB UHIPEANEHTHI A1 KypHIbl Kappu. (B marauiry Mo
cobupasick obeiaTh TeM, 4TO ocTanoch oT JIHs GiarogapeHus, HoO B cy600Ty sl XOTes
[PUTOTOBUTH KapPH, a HAIIl JTIOOUMBII TaliCKHUI PHIHOK 110 cyOO0TaM 3aKPHIT.)

Pasymeetcst, ecsiu ObI Bce OBLIO B MOPSIZIKE, 9Ty UCTOPHIO 51 ObI He pacckasbiBasl. Kara-
crpoda, Kak Ha3J0, CIYUUIACh, KOT/A 51 ObLI JAJIEKO OT CBOEH TOUYKH 0CTYIA. 3BOHOK
HACTUT MEHST Ha JIPYTOM KOHI[Ee TOPO/IA.

«ITpuset, Maiikn. Ito /[aHues u3 1eHTpa yrnpaBaeHus CAaliTOM».

«Ka)KeTCH, ThI XO4Y€Illb COO6H_[I/ITb MHE 4TO-TO HEIIPUATHOE, HE TaK m?y — CIIPOCHJT .

! Pasnuynble TEXHOJOTUN MOHUTOPUHIA 06cy>l([[aIOTC${ B cneay}omef/’l rjaaBe.
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«B SiteScope Bce DRP-unaukatops! kpacubie. Mbl 110 KPYTy UX Tlepe3arpyskaeM, HO
BCe cpasy ke majaet. J[pBu opranuzoBai TejaeOHHYI0 KOH(MEPEHIIUIO U TPOCUT Tebst
MPUCOCTUHUTLCS.

B srakoHnuHOiT MaHepe, BIpabOTaBIIElCs y HAC 3a 0JITOE BPEMsI COTPYAHUYECTBa, [la-
HUEJ paccKasall, 4To CalT yraj, ¥ CUTYyalus KpaitHe cepbeanasi. Hamm nHCTpyMeHT Jiist
BHEIIHEro HabJIoIeHus — IoKa3aHHas Ha puc. 32 nporpamma SiteScope — oGpaiaercst
K caiiTy TeM ke Crioco00M, 4TO U OOBIYHBII 1T0JIb30BaTe b, KpacHble HHANKATOPBI Cpasy
JIATOT MOHSITh, YTO KIMEHTHI HE MOTYT IONIACTh HA CAlT U MBI TepsieM Joxo/. Ha caiite
ATG! 3armpocsl k cTpanuIiaMm 06pabaThIBAINCh SK3EMILIIPaMU IIPUIOKEHNI, KOTOPBIE
HUYEM JIPYTUM He 3aHUMaInch. Beb-cepBep 001aeTcst ¢ cepBepOM MPHIIOKEHNUHN Yepes
nporokos DRP (Dynamo Request Protocol), u uMmeHHO 9Ty aGOpeBUaTyPy MbI HCTTOJIb-
3yeM [t 0003HAYEHHUST HK3EMILISIPOB, OTBEYAROIINX 3a 00pabOTKY 3apocoB. Beipakerie
«kpacHbii DRP-uHAnKaTOp» 03HAa4YaeT, YTO OJAUH M3 ITUX IK3EMILJISIPOB TTPEKPATHUI
OTBeYaTh Ha 3a1pochl cTpanutl. A ¢pasa «Bce DRP-unamkaTopsl kpacHble» — CUTHAT
TOT'0, UTO CAlT TPEKpaTH PabOTy, U MbI TEPSIEM 3aKa3bl CO CKOPOCTHIO TPUMEPHO MUJI-
JINOH A0J171apoB B yac. «Ilepesarpyska mo KpyTy» — 3TO OTKJIIOUEHNE U 3aITyCK CEPBEPOB
MPUJIOKEHUH ¢ MAKCUMAJIBbHO BO3MOKHOUN CKOPOCTHIO. [lJIsl MOAHATHSI BCEX CEPBEPOB
MIPUJIOKEHUI Ha OZTHOM y3Jie TpeOYeTCs OKOJIO IECATH MUHYT. MOKHO MOAHUMATh OJIHO-
BPEMEHHO YEThIPE WM [SATh Y3JI0B, HO He GoJiee TOTO, HHave Gasa JaHHBIX HAuHET peari-
poBaTh MeJIJIEHHEe, UTO, B CBOKO 0Uepe/lb, 3aMeLIAT Iportiece 3amycka. CiioBoM, pabouast
IPYyIIa U30 BCEX CUIT IIBITAIACH YAEPKaThCs Ha TJIaBY, HO BCE UX MOTBITKU OBLIN TIIETHBI.

SiteScope
B Hbto-Uopke

T—

WHTepHeT-MarasuH

MokynaTtenun 20 xocToB
75 DRP-nHankaTopoB
3000 notokos
SiteScope

B CaH-®PpaHuucko

Puc. 32. Mporpamma SiteScope 1cnonb3yet MHTepdeinc MarasmHa, UMUTUPYS
rnosib3oBaTesnen

! Cepsep J2EE-npuioxeHuii, Xopoio NoAXOAsMIMI 1151 KoMMepUecKuX npunosxkernnii. Cu. http://
www.atg.com.
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S orBerun [lanueiny: «Xopoliio, s ceiiyac mo3BOHIO, HO 10 pab0Yero KOMITBIOTEPA CMOTY
NOOPAThCsI He PAHBIIE UM YepPe3 M0JIIacay.

S1 TO3BOHUI U yCBIIAJ TTYM TOJ0COB. B KoHbepeHT-3ae OblIa BKIOYEHA TPOM-
Kas cBsI3b. HUYTO He CPaBHUTCS € TOMBITKAMHU Pa3obpath, 0 4eM HIET PeUb, KOT/Ia B
T'YJIKOM KOH(epeHTI[-3aJie OHOBPEMEHHO TOBOPST MATHAIATH YeJIOBEK, TIOMYTHO TO
U JIeJI0 TPUHNUMAs 3BOHKH OT JTIO/IeH, CIeTan(iX JOHEeCTH 10 Hac KpaifHe MOJe3HY 10
uHopmaruio: «Caiit He paboTtaers. [la, Mbl 3HaeM. Criaci6o GOJIBIIOE U 10 CBUIAHIS.

16.6. XKM3HEHHO BaXkHble (PyHKLNN

ITpo6JieMbl HAYAINCH TPUMEPHO 32 IBAJIIATH MUHYT JI0 TOTO, Kak JI9HUe MHE TO3BOHUIL.
OnepaTuBHBII HEHTP 06paTHJICS K KOMaH/Ie, JIeKYPUBIIEH 110 callTy, a pyKOBOAUTENb
mpoekta /|aBu1 penm npuBJedb MeHs.

IIJIH HAlleTo KJIMEHTA CJANIIKOM MHOTO€e ObLJIO ITOCTaBJIeHO Ha KapTy, YTOOBI BOJTHOBATbHCS
O ITpepBaHHbIX BbIXOJAHBIX. KpOMe TOrO, g CaM IIPOCUJI 3BBOHUTH MHE B CJIy4dae Heo0Xo-
JIMMOCTU.

Ha H&HHBII?I MOMEHT, CITYCTA ABaJAIlaTb MUHYT ITOCJI€ MHITUECHTA, OBLIN U3BECTHEI CJIe-
AYIOoMre Bemun:
O CueTuyMKH ceaHCOB IIOKa3blBald OYEHb OOJIbIINE 3Ha4Y€HMs, ITpEBbIIITAaIONE BUE-

pallHure IMoKa3aTeJIn.

a 3arpy31<a ITOJIOCHI TPOITYCKaHW Obla BI)ICOKOﬁ, HO IIPpEAC/IbHOTO 3HAYCHUA ITOKa
HeE JIOCTUTIJIA.

O

Bpemst osxumaniist CTpaHuIl cepBepa MPUIOKeHNH (BPEMsI PEaKITii) OBLIO BHICOKIM.

Q 3arpyska mporeccopa y Be6-CepBepOB, CEPBEPOB IPUJIOKEHHI 1 cepBepa 0asb
JIAHHBIX ObL1a HEOOJIBIIO.

Q Cepsepbl OUCKA, KOTOPbIe 00BIYHO GBI TIABHBIMY UCTOYHUKAMU POOJIEM, OT-
Bevasin Xopoio. CTaTUCTHKA CHCTEMBI BBITJISI/IE/A BIIOJIHE TPUEMIIEMO.

O Iloutu BCe OTBeYaloIlme 3a 06pa60TKy 3aIllPpOCOB ITOTOKN ObLIM 3aHATLL. MHOTHe U3
HHUX 3aHUMAJINCb CBOMMU 3allpOCaMU 0JIbIIE IIATH CEKYH/I.

Ha camom sreste BpeMst 0KUaHMsT CTPAHUTL OBLITO He TPOCTO BLICOKNM. OHO OBLIO, O
CyTH, GECKOHEYHBIM, TIOCKOJIBKY 3aIIPOChI IPEPhIBAIKCH 110 TaiiMayTy. CTaThCTHKA [O-
Ka3bIBaJa HaM TOJIBKO CpejTHee 3HAYeHNe 3aBEePIICHHBIX 3aITPOCOB.

Ocrasimecs He3aBepIIEHHBIMU 3aITPOCHI IPU BBIYUCJICHUU CPETHETO HE YUUTHIBAHC.
Kpowme f01r0T0 BpeMeHu pearupoBaHusi, 0 KOTOPOM MBI y3Ke 3HAJIU, TaK KaK IIporpaMmma
SiteScope He cMoT/1a 3aBEpPIIUTD CBOM UCKYCCTBEHHBIE TPAH3AKIINH, BCE OCTAJIBLHOE BbI-
TJI/1€TI0 HOPMAJIBHO.
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[ns mostydenus OTOTHUTENbHON MHMOPMAIIUK 51 CTaJl UCCIEI0BATD TAaMITbl TOTOKOB
BBIIIIEAIINX U3 CTPOS CepBepoOB NMpuioxkeHui. [IomyTHo 4 monpocus oHOTo U3 HAIINX
GJIECTANX UHKEHEPOB, HAXOAMBIIMXCS B KOH(MDEPEHI[-3a/1e, IPOBEPUTH CEPBEPHYIO
4acTh CHCTEMBI yIpaBiieHns 3akazamu. OH 0OHAPYIKUI TaM TOUHO TY JKe CaMyTo KapTHHY,
4TO U HA KJIMEHTCKOI YacTH: HU3Kask 3arpy3Ka Mpoieccopa, Ho TPH 9TOM GOJIBITHHCTBO
MOTOKOB ITOCTOSIHHO 3aHSTO.

Hpomeﬂ ITOYTHU 4aC C MOMEHTA, KOI'/la MHE ITO3BOHNJIN, NJIN IIOYTH I€EBAHOCTO MUHYT
C MOMEHTa ITa/IcH1 A caiita. ITO 03HAYAJIO HE TOJIBKO TIOTEPAHHBIC HAIINM KJIMEHTOM
3aKa3bl, HO 1 HCCO6JHOZI6HI/IE HaMM¥ COTJIalIeHn s 00 YPpOBHE O6CJIy>KI/IBaHI/IH B IIpoliecce
yperyanpoBaHusda CEPbE3HOTO OTKa3a. A TEPIIETh HE MOTY, KOTrZla HE CO6JHOZI3_IOTCH
cornamennsa o6 yYpoBHE O6CJIy>KI/IBaHI/IH. n IpuHUMAIo 3TO OJIM3KO K cepany, Kak u
MOM KOJIJIETH.

16.7. [lnarHoctnyeckue TecTbl

JlaMTIbI TOTOKOB cepBEpPOB MPUTIOKEHUN ¢ BXOHOW CTOPOHBI TTOKA3aJU OJJUHAKO-
ByI0 curyaiuio Ha Bcex DRP-unaukaropax. HecKoJbKO MOTOKOB MBITATUCH 00-
pamarhest K BHyTpeHHEH yacT, a GOJMBITMHCTBO OCTABIINXCS OKUAAIN JTOCTYITHOTO
CoeMHeNNsI, YTOObI ceaTh To ke camoe. OKugaonre II0TOKU ObLIN 3a0I0KUPOBa-
HBI IIYJIOM PecypcoB, He UMeIouM TaiimayTa. B Takoii cuTyanuu ecjan BHyTPEHHSIS
YacTh CUCTEMBI TIEPECTAET OTBEYATD, BLITIOJHSIONINE 3a1IPOC TIOTOKU HUKOT/IA €T0 He
3aBepIaT, a y 3a0JI0KMPOBAHHBIX OTOKOB TaK U HE TIOSBUTCS BO3MOKHOCTD C/IEJIATh
zarpoc. Kopoue roBopst, Kaxk/plil 13 IIOTOKOB, 06pabaThIBAIONIMX 3aIPOC, a UX OBLIO
3000, HTYEM He 3aHUMAJICST, YTO UJEATHHBIM 00Pa3oM O0DBSICHSIIIO HU3KYIO 3aTPY3KYy
nporieccopa: Bce 100 DRP-unankatopoB mpoctanBaiu B OKUIaHUHM OTBETA, KOTOPBIT
HUKOT/IA HE TIPUJIET.

BHIMaHMe cMeCTIIIOCh K CHCTEMeE YITPABJIEHS 3aKa3aMU. B aToM ciry4yae 1aMIThl TOTOKOB
MOKA3aJI1, YTO HEKOTOPBIE 13 450 MOTOKOB COBEPIIATIN 3aITPOCHI K BHEIITHEN TOUKE UHTe-
rpanuu, Kak mokasaHo Ha puc. 33. Kak BbI, BepOSTHO, yiKe 0TaJalliCh, BCE OCTATbHBIE
MOTOKY OBITN 3a6JOKUPOBAHBI M OKUAATN BO3MOKHOCTH OOPATUTHCS K 9TON BHETITHEH
TOYKe MHTeTrpanuu. /laHHas crcremMa oTBevasa 3a IIAHNPOBAHIE IOCTABKH HA IOM. MBI
HeMeJIEHHO T0C/IaIu coo0IeH e OTBeYaBIeil 3a 9Ty cucreMy paboueil rpyriie. (B atoit
rpyIie moiepskka B pesknume 24 /7 orcyrerBoBasa. OHU TI0 CKOJIB3SIIEMY TpahuKy
nepeiaBajv JAPYT APYTY TEHIKeD. )

Kasercs, mpuMepHO B 9TO BpeMst JKeHa NPUHECAa MHE TapeKy ¢ MHAEHKOHN, 4TOObI 51
noobenasr. Mesxk/y oT4eTaMu 0 COCTOSTHUM CUCTEMBI st BRIKPOUJI MUHYTKY, 4TOOBI OTKJTIO-
unTh TestehoH U mepekycuTh. K aToMy MOMeEHTY Oatapeiika Moero cotoBoro teseoHa
cesia, a barapeiika GecripoBogHOro Tesedona Oblia 6113Ka K 9ToMy cocTostHuio. OObIu-
HBII TesiehOH A MCMOIb30BaTh HE MOT, TaK Kak K HEMY HE TTOXO/UIa MOSI TADHUTYPA.
S HaziesAICs, YTO K MOMEHTY, KOT/la yMpeT GecrpoBOAHON TeaedoH, COTOBbII ycreeT
JIOCTATOYHO MOA3APSANTHCS.
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SiteScope
B Hero-Wopke WHTepHeT-marasuH
YnpaeneHue
3aKkasamu
— .
6 xocToB
20 XOCTOB 6 ak3emnnApoB
nOKynaTen 75 DRP-MHAvKaTopos 450 notokos
3000 notokos
SiteScope

B CaH-®paHumcko

Puc. 33. NHTepHeT-MarasunH obpallaeTcs K cucTemMe yrnpasieHns 3akasamu

16.8. ObpalleHure K crneumanucty

Kaszasnoch, 4To Tpoliia moJoBUHa BEYHOCTH (XOTsI, CKOPee BCEeTo, Mpomuio He Goee
noJstydaca), Korjia K KoH(GEPEHIUY TPUCOCANHUIICS UHKEHED U3 CITYKOBI TIOICPIKKH.
OH 06BACHUI, YTO U3 YETHIPEX CEPBEPOB, KOTOPBIE OOBIYHO OTBEYAIIN 32 ITAHUPOBAHIE
3aKa30B, /[Ba OTIPABJIECHBI HA TEXHUYECKOE 0OCTYKIUBAHKE, a OJ[H U3 OCTABIIUXCS TIO
HEU3BECTHBIM ITPUYNHAM (DYHKIIMOHUPYET HEKOPPEKTHO. £ 10 CUX 1op He MOTY TOHSTD,
MoYeMy TeXHHYECKoe 0OCTyKUBAaHIE CePBEPOB OBIIIO HA3HAYEHO HA ATU BBIXOHBIE,
pajiuKaIbHO OTIMYAIONINECS OT BCeX NMPoYuX BbIXoAHbIX! Pucynok 34 nemoncrpupyer
OTHOCHUTEJIbHBIE Pa3Mephl TPEX 33/1eiICTBOBAHHBIX CUCTEM.

SitechoN "
B Hblo-Nopke LA PIa I

MarasuH YnpaBneHue MnaHupoBaHue
3aKasamu
> 20 xocTOB > 6 xocToB > 1 xocT
75 DRP- 6 9K3eMnnApoB 1 akzemnnap
I-|°KynaTe MHAVKaTOPOB 450 notokoB 25 NoToKoB

3000 notokoB

SiteScope
B CaH-®PpaHuuncko

Puc. 34. CucrteMa ynpaBrieHusl 3akazamMm 06pallaeTcsl K «KopriopaTUBHON»
cucTeMe n1aHMpoBaHnA
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EmuHcTBeHHBII OCTABIIUIICSA cepBep /10 TOTO, KaK OH 3aMEJUIHJI CBOIO paboTy U 3aBUC,
MOT OTHOBPEMEHHO 06paboTaTh 110 25 3a1pocoB. Mbl 0GHAPYKUIIM HTO B MOMEHT, KOT/[a
YUCJIO 3AMPOCOB OT CUCTEMBI YIIPaBJIeHUsT 3aKazaMu mpubmkanoch K 90. Pasymeercst,
KOTJIa JIEKYPHBII HHKEHED TIPOBEPIIT €IMHCTBEHHbIN PAOOTAIONIHI CEePBEP, OKA3aTI0Ch, YTO
ero mporteccop 3arpysket Ha 100 %. EMy HeckoIbKO pa3 mockLIam Ha neiipkep coobiie-
HUE 0 BBICOKOI 3arpy3Ke IIpolieccopa, HoO OH Ha HETO He pearnpoBal, Tak Kak MPesKie ero
IpyIIna yKe He pa3 moJrydaia COOOMIEeHUs O BHE3AMHbBIX YBEJIUUEHUSIX JAHHOTO MTapaMeTpa,
HO KaK[IBII Pa3 BBISICHSIOCH, YTO TO JIOKHAsE TpeBora. Bee aTu JioskHbIe cpabaThiBaHMsT
a(hdeKkTUBHO TPUYYMIIN TPYIITY UTHOPUPOBATH COCTOSIHUE TIPOIIECCOPa.

Hamr naBecTop B mpotiecce TesieoHHOI KOH(MDEPEHTTHN MPavyHO MTPOUH(MOPMIPOBAJ HaC
006 0OBSIBIICHUY OT/IeJIa MAPKETHHTA, KOTOPOE B IIAITHUILY YTPOM JOJIKHO OBLJIO MOMACTh
B razersl. OObsIBIICHNE TIPEJTarajio 6ECIIaTHY O I0CTaBKY Ha JIOM BCEX 3aKa30B, COBEP-
MEHHBIX /[0 TTOHEeIebHUKA. Bee y9acTHUKH, TIATHAIIATH YEJIOBEK B KOH(bEpEeHTII-3ae
U JIECSITOK 3BOHSIIIUX TI0 TeJiehOHY, BIIEPBBIE 32 YETHIPE Yaca 3aMOTIAIIH.

Mrak, HaloMUHaI0, YTO Y Hac ObljIa BHEILIH cucTeMa, Hatll nHTepHeT-Marasut ¢ 3000 mo-
tokamu Ha 100 cepBepax U KOpeHHBIM 00pa30M U3MEHUBIASICS cxeMa Tpaduka. ITo 3a-
XJ1eOBIBAIOIIASICS] CUCTEMA YITPABJIEHHSI 3aKa3aMH, ¢ ee 450 OTOKaMI, Pa3PbIBAOIIIUMUCS
MesKy 00pabOTKOM 3aIIpOCOB OT BHELTHeH yacTu 1 00paboTKoi 3aka3oB. V1 oHa, B CBOIO
OY€epe]ib, 3aCTABJISIET 3aX/I€OHYTHCS CHCTEMY TIAHUPOBAHUST, KOTOPAsI €1BAa B COCTOSTHUN
OJIHOBPEMEHHO CIIPAaBUTHCS ¢ 25 3ampocamu. U Bee 9T0 JOJKHO OBLIO TPOIOJIKATHCS
1o moHeiebHUKa. Kommmaphbiii ciierapuii. CailT JIeXKHT, a y HAC HET CXeMbI BBIX0/1A U3
curyaiun. PeriieHre Hy;KHO ObLIO HCKATh 9KCITPOMTOM.

16.9. CpaBHeHVe BapnaHTOB JleYeHns

Hauvasica Mo3roBoii mrypm. MHOTHE IIPEAI0KEHNUs OTBEPTaicCh, IIaBHBIM 00pa3oM
MIOTOMY, 4TO OBLJIO HETIOHSITHO, KaK ce0s1 TIPU 3TOM MOBEJIET KO/ TPUJIOKEHUsI. BhICTPO
CTaJIO SICHO, YTO €JINHCTBEHHBIM PelIeHreM ObLIO ITPEKPAIEHIE 3AITPOCOB, TIPOBEPSIONIITX
JIOCTYITHOCTH CUCTEMBI IJIAHUPOBaHMs. MapKeTUHIOBask KaMIIaHUsI, B paMKaX KOTOPOM
KJIMEHTaM 11oo6eraan GecIiaTHYI0 TOCTaBKy, He JaBajia HaJeKIbl Ha YMEHbIIEHUEe
YHCJIa OJIh30BATENbCKIX 3aPOCOB. Ho HY:KHO OBLIO HAlTH CIIOCOO OTPETYJINPOBAThH
KOJIMYECTBO BbI30BOB. CrcTeMa ylpaBjieHus 3aKa3aMu TYT HaM IOMOYb He MOTJIA.

Jlyu Hajek/1pl OJIeCHYJI, KOTia Mbl TOCMOTPEJIN KO/l Marasuna. [ljist opranusaiuu noj-
KJIIOUEHMIT K CUCTeMe YIIPaBJIeHUs 3aKa3aMy TaM MCII0JIb30BAJICS TO/IKJIACC CTAHAAPTHOTO
myJia pecypcoB. 1o cyTu, umesics oTaesbHbIH ITyJ1 HOAKJIIOYeHNH UMEHHO JIJIS 3a1IPOCOB
IUIAHUPOBaHUA. 51 He 3HAI0, 3a4eM ObLI CIIPOEKTUPOBAH ATOT OTAEIbHbIN ITyJI TIOKII0YE-
HUIT, BEPOSITHO, 9TO ObLIO MTposiByiete 3akona Kongest, Ho 310 cracyio curyaruio. [Tpes-
HA3HAYEHHbII UMEHHO JIJIS1 9TUX HOAKIIOUEHUH KOMIIOHEHT MOXKHO OBLIIO HCIIOJIb30BAThH
B KayeCTBe PeryJIupyIolero MexaHu3ma.

Eciit 6b1 paszpaborunku 1o6aBUIM CBOWCTBO enabled, ocTaoch Obl TOJIBKO IPUCBOUTH
eMy 3HaueHue false. Ho Mbr mpumymamu apyroit uaganiabsiii Beixos. Iy pecypcos
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C HYJIEBbIM MaKCHUMaJIbHbIM 3HAaY€HUEM B Jn1060M cJjy4dae pa6OTaTb He 6yI[€T. A CITpocHnJI
y pa3pa6OT‘{I/IKOB, qTo 6yz[eT, €CJIN ITYJI BMECTO IMOAKJJIIOYEHW A HAYHET BO3BpalllaTh
3naverne null. Oun OTBETUJIN, UTO KO/ 06pa60TaeT 9TO 3HAYCHUE U IIOKaXET KJIU-
C€HTY BEKJIMNBOE COO6I.H€HI/I€, I/IH(bOpMI/IpyIOI_Hee, YTO B HACTOSII[UIT MOMEHT CUCTEMA
TJIaHNPOBaHUA JOCTaBKW HEAOCTYITHA. Brionne HpI/IeMJIGMbel BbBIXO/I.

16.10. ECTb i1 peakumns Ha nekapcTeo?

Opnun us moux Perl-crienapues Mor ycTaHOBUTH 3HaU€EHME JTTI0OOTO CBOICTBA Y 11060T0
KOMIIOHeHTa. B kauecTBe akcrieprMeHTa 51 3aCTaBUJI 3TOT ClieHapUii IPUCBONUTD Ilepe-
MEHHOI max JaHHOTO IryJia pecypcoB (Bcero Ha ogunoM DR P-unukarope) nysnesoe 3ua-
yenne. AHaJIornyHas onepanusa Obljia Hpoaeaana ¢ mepeMennoi checkoutBlockTime.
Hwuyero ne cayuunocs. [loBegenune cucteMbl He U3MEHUIOCH. TYT 1 BCIIOMHUJI, YTO
repeMeHHas maxX CYMThIBAeTCsl B MOMEHT 3arpy3KH I1yJIa.

S Bocmosib30BaJICST ClieHApUEM, YMEIOIIUM BbI3bIBATH METO/bI KOMIIOHEHTOB, U BBI3BAJI
MeTo/ibl stopService() u startService() mysna. Bor ono! DRP-ungukarop cHona
Hayas o6pabaTbiBaTh 3a1pochl! ITO GbLIa OrPOMHAs PaLOCTb.

Ho rak kax y Hac orBevas Tos1bKo ogun DRP-ungukaTop, gucneryep 3arpysku craj
[epechlIaTh eMy Bee 3alIpoChl CTpaHull. B pesdysbraTe 9TOT 9K3eMILIAP IIPOCTO CHECIIO,
KaK [MOCJICIHIIT OTKPBITHIN KMOCK € TIMBOM Ha YeMIuoHare Mupa 1o ¢pyréosy. Ho ternepsb
MBI TI0 KpaliHell Mepe 3HaJIH, YTO HY’KHO /IeJIaTh.

Ha aror pas s 3amyctuit cBou ciieHapuu ¢ haiarom «iiid Bcex DRP-unankatopos». Onn
NPUCBaNBAJIM lTepeMeHHbIM max U checkoutBlockTime 3HaueHME HOJIb U ITepe3aIlyCKaJIu
caysx0y. Bo3MOKHOCTD Tiepe3anycka KOMIOHEHTOB, a HE CEPBEPOB METUKOM SIBJISIETCSI
KJII0YEBOI KOHIIEII1el BBIYUCJIEH NI, ODUEHTUPOBAHHBIX HA BOCCTaHOBJIeHUe. KoHeuno,
y Hac otcyTcTBOBaJ npeiaraeMpiii ROC ypoBeHb aBTOMATH3AIMK, HO BOCCTAHOBUTD
pabotTy cay:KObI, He mepesarpyskast BCIO CUCTeMY, Mbl MOTJIU. Ecyii GbI HAM MPUIILIOCH
peIakTUPOBATh KOH(UTYPAITMOHHBIE (halJTbI 1 TTepe3arpyskaTh Bce CEPBEPDI, TIPU TEKYTIEM
YPOBHE HATPY3KH 3TOT IPOIIECC 3aHs1I ObI O0JIee 1eCTh YacoB. J[MHAMITIeCKOe H3MEHEHIE
KOH(DUTYpaIum myJia MoJKJII0YEHUIl U €ro Tiepe3arpy3ka 3aHs/Id MEHBIIIe AT MUHYT
(TmocJie TOTO, KaK MBI MIOHSJIN, 9TO HYKHO JIeJIaTh).

Kax TosbKko MO clieHapuy 3aBepurian paboTy, Mbl YBUIEIU, 4TO Tpaduk mories. 3a-
JIepsKKa CTpaHuUI] Hayasia CHIKaThes. Elile uepes seBsnocTo cekyni Bce DRP-unnkatopsl
B iporpamme SiteScope crasnu sesenbivu. Cailt 3apaboTalt.

BbIYUCNEHUA, OPUEHTUPOBAHHbIE HA BOCCTAHOBJIEHUE

BbluncneHns, opueHTMpoBaHHbIe Ha BoccTaHoBneHue (Recovery-Oriented Computing, ROC), —
3TO COBMECTHbII NPOEKT yHUBEpCUTeTOB Bepknin 1 CTaHdopal. BoT ero ocHoBHbIE NPUHLMMbI:

[0 Kak annapaTHble, Tak 1 NporpaMMHble 0TKasbl HEU3GEXHDI.

U Cwm. http://roc.cs.berkeley.edu/.
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O MopenvpoBaHue ¥ aHanu3 HUKoraa He 6yayT ucyepnbiBalowMMu. 3apaHee npeackasaTb
BCE PEXMMbl OTKa30B HEBO3MOXHO.

[0 OCHOBHOI MPUYMHOMN CUCTEMHBIX OTKA30B SBNSIETCS YesioBeveckuii (akTop.

ST uccnenoBaHNsa NpoTUBopeYaT 60MbLUMHCTBY paboT, MOCBSALLEHHbIX HAAEXHOCTU CUCTEM.
B T0 BpeMs Kak B nofaBnstoLLeM 60MbLUMHCTBE ClyYaeB peyb MAET 06 yCTpaHeHUM UCTOYHMKOB
0TKa30B, ROC npusHaeT Ux HeEM3HEKHOCTb — MMEHHO 3Ta TEMa SABNSETCS LEeHTpanbHOW B
Moelt KHure! ccneaoBaHusl B paMKax 3TOr0 NMpoeKTa CrocobCTBYHOT COXpaHeHMo paboTo-
CNOCOBHOCTM CUCTEM MPU OTKa3ax.

CoBpeMeHHble A3blKM U NNaThOopMbl NPOrpaMMUPOBaHMSt 06eCneUnBatoT peanmn3aumo MHO-
rmx ROC-koHuenuuii. CneayinTe vx NpUMHUMNAM cAep)XuBaHus ylepba, aBTOMaTUYeCKoro
pacno3HaBaHNUs OWMOH0K M BO3MOXHOCTM nepe3arpy3ku Ha YpOBHE KOMMOHEHTOB, W Bbl
nony4mTe 60MbLLYI0 BbIroay.

16.11. BbiBOAbI

Sl nanmcas HOBBIT CHeHapI/Iﬁ, BBITIOJTHSBIITAIA BCe, 4TO Tpe6OBaJIOCb 1A YCTaHOBKH MaK-
CUMAJIbHOT'O 3HaY€HU: 1Ty JIa HO,ZIKJHO‘-IGHI/Iﬁ B HYJIEBOE COCTOAHUE. On 3a/JlaBaJl 3SHa4YeHue
CBOIICTBA max, OCTaHaBJIMBaJI CJIy>K6y, a II0TOM 3aHOBO €€ 3allyCKaJl. OlIHOﬁ KOMaHlIOfI
WHKEHED B IICHTPE YIIpaBJICHWA NJIM B «kKOMaH/THOM ITYHKTE» (TO €CTb B KOH(bepeHH-
33.]16) MOT YCTAaHOBUTb HYKHO€ MaKCHUMaJIbHOE YMNCJIO HO,ZIKJIIO’-IGHI/II./JI K caﬁTy. H0311Hee
s y3HaJl, 4TO MOt CHeHapI/H;'I HCIIOJIb30BAJICA Ha IIPOTAKEHUN BCEX BbIXOAHBIX. Tak kak
IIpUCBOECHNE HYJIEBOI'O 3HAYCHUS ITOJTHOCTHIO OTKJIIOYAJIO C]Iy>K6y JOCTaBKH Ha /10M,
WHBECTOD IIOITpOCUJI, YTOOBI 9TOT IapaMeTp yBEJINYNBAJICA IIPU CHUIKEHUN HAI'PDY3KHN
1 yMEHbIIIAJICA /10 1, a He 10 0, KOr/la Harpy3Ka CTaHOBHJIACh qpeSMepHoﬁ.

Tenedomnast KoHbePEHTINS 3aBEPIINIACE. 51 MOBeCHS TPYOKY U TIOTIEN YKIAIBIBATH
JeTel crnath. TO 3aHAIO HeKoTopoe BpeMs. OHM XOTeIN paccKa3aTh MHeE, KaK XO/IIN
B TIAPK, UTPAJIH C MYJTbBEPU3ATOPOM U OOHAPY/KIJIN HA 3a[JHEM JBOPEe Kpoabyart. 51 ke
KK Y3HATD BCE MOAPOOHOCTH.
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OnbITHBIE CyZ10BbI€ MHIKEHEPDBI MOT'YT 110 3BYKY I'MTaHTCKUX /IN3CJIbHBIX ZIBHFaTe]Ieﬁ
OTIpeae/InTDh, YTO YTO-TO HU/IET HE TakK. Kuznn PpAAOM C ABUTATE/IAAMI HaydNJla UX pa3-
JIn4aTh HOPMaJIbHbBIE, JOTTYCTUMbIE 1 HEHOPMAJIbHbIE CUTYaIlluU. Ho ato ToT cambrit
cnyqaﬁ, Kor/ia JKUTb, HE CJbIIIAa 3BYKOB 1 PUTMOB OprH(aIOH.IeIL/,I cpeabl, HEBO3MOJKHO.
n KOr/Zla 94TO-TO BBIXOAUT U3 CTPOA, 3HAHNE BHYTPEHHETO yCTpOﬁCTBa JAIBUTATCJIA BEJET
WHKEHEPa MPAMUKOM K MECTY BO3SHUKHOBCHUA HpO6JI€MbI HaCTOJIBKO 6BICTpO 1 TOYHO,
YTO BOZHUKAIOT MBICJIN 00 IKCTPACEHCOPHBIX CIOCOOHOCTSAX.

Harmu cucreMbl He HACTOBKO OTKPBITHI. OHE 3aKI0UeHBI B Gesyinkue Kopiryca. Her
JBUKYIIAXCS YACTeH, 32 KOTOPBIME MOKHO HAOJTIOIaTh, & PABHOMEPHBIE 1ITyM BEHTUJISITO-
POB TIOUTH He JaeT WHHOPMAIIH O TOM, 4TO IPOUCXoauT BHyTpu. (Bpouem, ocmanoera
BEHTUJISITOPA CPa3y CUrHAIU3upyer o npobseme!) Mbl He cugiiM B OJJHON KOMHATE ¢
KOMIIBIOTEPOM, HA0OOPOT, MOKEM HAXOJUTHCS B IPYTOM 3[aHIN U JIAKE B IPYTOM FOPOJIE.
W uTo6b1 06pecT nonumanye pabodeil Cpeibl, KOTOPOE CYA0BbIE MHKEHEPHI OMYYaioT
€CTECTBEHHBIM 00PA30M, HYKHO J00aBUTh K HAIIIUM CHCTEMAM NPO3PAUHOCTID.

[TonsiTne «11pO3pavyHOCTb» OTHOCUTCA K KaueCTBaM, TI03BOJISIONUM OllepaTopaMm, pas-
paboTyrKaM U MHBECTOPAM MOJIyYaTh MPEACTABICHUE O TEKYIIUX TPEHIAX CHCTEMBI,
TEKYTUX YCAOBUSX HKCILTyaTal[ik, MTHOBEHHOM COCTOSTHUH U ITPOTHO3aX Ha Oyyiiee.
[Tpospaunble cucTeMbl yMEIOT B3aMMOIEHCTBOBATD U B ITPOIECCE ITOTO B3aUMOICHCTBUS
06y4aioT 06CaYKUBAONINX UX Jiojei. OrpoMHAs M3eb-TeHepaTopHast yCTaHOBKA Ha
KopabJie aeT MHGOPMAIIUIO TIOCPEICTBOM 3BYKOB U BUOPAIINH, Ye€Pe3 TaTUMKH, TPEI0-
CTaBJIAIONINE KOJTUYECTBEHHBIE JIAHHBIE, & B OKCTPEMATBHBIX (0OBIYHO MIOXUX ) CIYIAAX
1 yepes3 3araxiu.

Perast mpobsiemy YepHoit msiTHUIIBE (0 HEll s pacckasbiBas B riase 16), MbI TIo1arajivch
Ha BU3YaJbHBIN KOHTPOJh TIOBEJICHUS] CUCTEMbBI HA YPOBHE KOMIIOHEHTOB. JTOT BU3Y-
ANBHDIH KOHTPOJTD TIOSTBUJICS He CTyIaitHO. ITO OBLI PE3YILTAT TEPEOBON TEXHOIOTH,
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PEATM30BAHHON C YYETOM TIPO3PAYHOCTH U 06PATHON C¢BsA3U. Bes BU3yasibHOro KOHTPOJIs
TaKOTO YPOBHS, Mbl, CKOPEE BCET0, MOJYUUIN Obl TOJIBKO HH(POPMAIUIO O 3aMe/ICHUH
paboThI cafita (HarpuMep, TOCJIe 3BOHKA Pa3THEBAHHOTO TI0JIB30BATEST WU TIOMBITKH
usieHa paboueii TPYIIIBI 3aiTH Ha CAiT), HO TIOHATHS HE UMEJH Obl, TIOYeMy HTO TIPOVC-
XO[UT. DTO Kak 3a60JIeBIIas 30J10Tast PpIOKa B BallleM aKBapuyMe — BbI €il HUYEM He
MOJKETE IOMOYD, M OCTAETCS TOJBKO KAATh, BBI3ZIOPOBEET OHA NN YMPET.

[Tpo3pauHOCTh NMeET MPAKTIHYECKHUE U ICUXOJOTTYECKIe TOCTOMHCTBA. C TIPAaKTHYeCKOi
TOYKHU 3PEHMSI OTJIaJIKA IPO3PAYHON CUCTEMBI IPOUCXOANUT 3HAYUTETBHO OBICTPEE, TOATO-
MY TIPO3PavHbIe CUCTEMbI COBEPIIEHCTBYIOTCS G0JIeE OIIEPATUBHO, YeM Herpo3padHblie. UTo
KacaeTcst ICUXOJIOTUIECKON CTOPOHBI JIeJIa, TIPECTaBETe, YTO Pas B TOJ HY;KHO OPOCHUTH
KOCTb, HA TPaHU KOTOPOU HAHECEHBI CJIOBa «GOHYC», <ITPOJIBUKEHIE>, «<YBOJbHEHHUE,
«MHOTO CBEPXYPOYHOIT paboThI», «BceoOIiee Mpe3peHnes U «Ipu3HaHue dKCIEPTOB»,
HO TIPY 9TOM KOCTb KMJIA€T KTO-TO JAPYTOil. Bbl HUKaK He MOKeTe KOHTPOJUPOBATD 3TOT
npoitecc. Bymyiee Jt060r0 OTBETCTBEHHOTO 3a YCIEX CUCTEMbl — OT pa3padOTUUKOB
MIPUJIOKEH I 710 OU3HEC-aHAMTUKOB 1 HHBECTOPOB — 3aBUCUT OT MOBEIEHUSI UTPAJIbHOIT
KOCTH, HO HUKTO He 3HaeT, KAKUM OHO B UTOTE OYIeT.

Korma tpebyercst yBeIMYUTD BBIYUCAUTETLHYIO MOIIHOCTD, BbI MTOJHOCTHIO 3aBUCUTE
OT JIaHHBIX, COOPaHHBIX B CyIIeCTBYIONEH nHdpactpykrype. [Ipeackasanme Gyaymiero
HEBO3MOXKHO (€3 KOMOMHAIIMN TEXHIUYECCKUX JAHHBIX W GU3HEC-TTOKa3aTeNeH, a TaksKe
MOHMMAaHUS COCTOSHUS CUCTEMBI B IIPOILJIOM U B HAacTosAIEeM. XOPOIIe JaHHbIe T10-
3BOJISIOT TIPUHATD TIPaBUIbHOE pelienue. Eciu 1ocToBepHble JaHHble OTCYTCTBYIOT,
pertierust 6YyT MPUHUMATBCS 32 BAC HA OCHOBE YhETO-TO MOJUTUYECKOTO BJIUSHUS,
PePACCY/IKOB I MaHepPbl TPUYECHIBATHCSL.

Hakowelr, 6e3 IPO3pavHOCTH CHCTEMA HE MOJKET JIOJITO AKCILTyaTUpoBaThest. Eciu
aIMUHUACTPATOPBI HE 3HAIOT, YTO OHA JIeJIaeT, KAK OHW CMOTYT €€ HACTPOUTDb U OITHU-
MusupoBars? Eciin pa3pabOTUMKK He 3HAIOT, 4TO paboTaeT Ha CTaJNU HKCILIyaTaI[UH,
a 4YTO HET, KaK OHU MOT'YT ITOCTEIIEHHO IMOBBIIATh HAAECKHOCTb CUCTEMbBI U yJIY4dIIaTh €€
paboTOCIOCOGHOCTH? A eCJI MHBECTOPBI He 3HAIOT, TIOJTyYatOT JIU OHU I0XO]], CTAHYT JIN
oHU (PUHAHCUPOBATH HOBBIE POEKTHI? Bes mpospauHocTu crcteMa OyIeT OCTETIEHHO
JIETPAINPOBATD, C KaXK/[01 HOBOU Bepcueil (hyHKIIMOHUPYsT BCe Xy:Ke u Xy:xke. Cucrembl
MOTYT COBEPIIEHCTBOBATHCS TOT/Ia M TOJBKO TOT/A, KOT/Ia SBJIAIOTCS 10 HEKOTOPOA
CTEIeHU IIPO3PAYHBIMU.

B 570l ra1aBe mpo3pauHOCTh GYeT 06CYKIATHCS € YETHIPEX TOYEK 3PEHUSI: HCTOPUYE-
CKUI TPEH/I, TPOTHO3MPOBAHUE, TEKYIIEE COCTOSTHIE U TeKyIee mosenenune. Takke Mbl
PACCMOTPHM CYIIECTBYIOIINE TEXHOJIOTUH, IOTYCKAIOINE TIPO3PAYHOCTD U TIPOOEIIbI B
TEXHOJIOTUSX, KOTOPBIE JKLYT CBOETO 3aM0JIHeHNst. B cirydae BeG-cucTeM psiji OCTABIUKOB
paccMaTpuBaeT BO3MOKHOCTH, KACAIONINECS U3MEPEHsI TIPOU3BOANUTEILHOCTH U OTYE-
t0B. Ceifuac HabII01aeTCsT BOJIHA KOHCOMMIAIMY C TIEJIbIO CO3/aHkst HHTErPUPOBAHHBIX
IIAKETOB «YTIPABJIEHUS IPUIOKEHUSMU MacITaba MpeAnpusTHsI>. ITO HerncueprnaeMast
0071aCTh, T109TOMY 51 GOJIbIIIE YeM 0OBIUHO OYLY TOBOPUTH 00 OTAENbHBIX MPOAYKTAX.
Ckopee Bcero, K MOMEHTY, KOT/Ia Bbl OyJIeTe YMTaTh 9Ty KHUTY, MHOTHE 13 PabOTaIONNX
B 9TO#1 06JacTH KOMIaHUii Oy/IyT KYIJIEHbI, a UX TPOAYKTHI MHTETPUPOBAHbI B O0iee
KPYITHbIE TIPOTPAMMHBbIE TTAKETHI.
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17.1. To4KkM 3peHund

Pasnbie CIICITUAJIMCTDBI ITO-Pa3HOMY CMOTPAT Ha HpO6JIeMy. Pasnbie Toukn 3peHuA Tpe-
6y10T PAa3HBIX B3IVIA0B Ha CUCTEMY. Kax BOIIpOC «Kaxkag crout nmoroma?» nMmeer pasHoe
3Ha4Y€HUe /IJIA Ca/IOBHUKA, ITNJI0OTa U METEOPOJIora, Tak KakK CMbICJI BOITpOCa «Kak UayT
nena?» 3aBHCHUT OT TOIo, KTO €ro 3a/aeT — I‘EHepaJIbHHﬁ AUPEKTOP UJIN CUCTEMHBIN
A/IMUHUCTPATOP.

NcTopuueckne TpeHabl

Hcmopus — nocratouno rubkoe moHstre. Bpouem, cyuecTByeT He TaK MHOTO
obyacTeii, B KOTOPBIX CA0BOCOYETAHME «HA MPOIIIOH HeLene» MOKET OTHOCUTLCS
K ucTopuu. Bo3mMoxkHO, 9T0 eMHCTBEHHbII aciekT, o0beguusgonuii mupst UT u
BBICOKOH MO/IBI.

TeM He MeHee 1ajke TIPY CTOJIb GJIM30PYKOM MOXO/IE MBI JIOJKHBI T03a00TUTHCS O TIPET-
CTaBJIEHUU MCTOPUUYECKUX JaHHBIX. Bonpexu 3asgBaeHusam B ayxe Your-cTput!, npes-
CKa3bIBATh TIOBE/IEHIIE CUCTEM ITyTeM IKCTPAIIOJISIIIUY PAHee TOTyYeHHbIX Pe3YJIbTATOB
BIIOJTHE BO3MOKHO. DTO KacaeTcst Kak OusHec-ToKaszatesieil (MOKymaTeu, 3aKasbl, Koah-
durtmeHT 06pAIaeMOCTH, 0XO/, 3aTPAThI HA OKa3aHUE YCJIYT U T. I1.), TAK 1 CUCTEMHBIX
napaMeTpoB (CBOOOIHOE MTPOCTPAHCTBO B XPAHUJIUIIE JaHHBIX, CPEHSISI 3aTPY3Ka IPo-
I[eCCOPa, MPOTTYCKHAsI CIIOCOOHOCTD CETH, KOJIMYECTBO 3aIIPOTOKOIMPOBAHHBIX OITHOOK).

O‘IeBI/IlIHO, YTO JaHHBIE 3a HpeI[LHeCTBYIOHH/Iﬁ nepnoa A0JIZKHBI HEKOTOPOE BpeEMs TI'/e-
TO XPaHUTbCA. .]Iy‘{HIe BCEro Jisa ATOM IIeJiv ImoaAXoAuT 6asza JIaHHBIX. Omna no3BoJser
AHAJMU3NPOBATh OTKJIOHEHWSA U TPEH/IbI. Bﬂaroaapﬂ HAJIMYUIO B HEM KaK CUCTEMHBIX
HOKaSaTeJIeI;'I, TaK " 61/13Hec-napaMeTp013, CTaHOBHUTCA BO3SMOKHBIM ITOMCK KOppeJIHL[I/Iﬁ
BO BpEM€HU 1 CPEAN OTAEJIbHBIX CJIOEB.

WcTopudeckuii TPEHI MOKET OBITh MTPEACTABJICH B BUJE 9JIEKTPOHHON TaGJIUIIbL, [Ha-
rpaMMbl, TipesenTarun PowerPoint niam anasnTyeckoro otdera. DT JaHHBIE YKe He
ABJIAIOTCS aKTYaIbHBIMU U, KaK IIPABUJIO, He IOJAXO/AT AJis [IPe/ICTaBIeHU Ha IaHean
nHcrpymenToB (dashboard view).

Tak KaK JaHHbIE 3 TIPEAIIECTBYIONIE TIEPUOIBI MOTYT UCTIONb30BATHCS LI OOHAPYIKe-
HYsT HOBBIX U MHTEPECHBIX B3AMMOCBS3€H, OHU JIOJIKHBI ObITH IOCTYITHBI JIJIst 9KCIIOPTA B
Microsoft Access u Microsoft Excel. Eciu Batia kommasust 063aBesiach HHCTPYMEHTaME
1t 6usnec-anasmsa (business intelligence) wim renepaiiuu 0T4eTOB, OHU 00OSI3aTEIBHO
Gy/yT IPUMEHATHCA K JIAHHBIM 3a TIPEIIECTBYIONINE TIEPUOJIBI.

Ho e noamasaiitech cobmasmy mpeocTaBUTh ITHM HHCTPYMEHTAM HETIOCPE/ICTBEHHBII
MOCTYT K paboveil TpaH3aKIIMOHHON Ga3e TaHHbIX (CM. ToIpasient «/laHible 3a pore/-
e mepuo/ibly B paszene 9.8).

1 41 umelo B Buy usBecTHOE BbicKasbiBanue «Past performance is no guarantee of future results»
(«DBblible IOCTH/KEHMSI He SABJISIOTCS TapaHThel OYAyINX YCIIEeX0B» ).
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Bot npumep pacripocTpaHeHHBIX BOITPOCOB, YKA3bIBAIONNX HA NCTOPUYECKUH TPEH/L:
U CxoJbKO 3aKa30B MbI MPUHSLIN 32 BUEPAITHUN JIEHb?
O CKoJIbKO 9TO B CPABHEHUU C ITUM JKe JTHEeM' Toj1 Haza/?
U CkoJbKO IMCKOBOTO IPOCTPAHCTBA MBI HCIIOJIB30BAJIN 32 MIEPBbIIT KBAPTAJ ?
QO Kakas crctemMbl 6bITa Y3KUM MECTOM TIPY TTOCJTETHEM BCILTECKE Tpadka?

U Kak B TeyeHue 1ocje[HuX TPeX JeT POCT MOKYATEIbCKOTO TPpahUKa COOTHOCUTCS
C POCTOM 3arpy3Ku 1poieccopa?

MpeackasaHue 6yayLuero

B cBoeii knure Planning Extreme Programming Kenrt Bex u Maprun @aysiep BBesn B 06u1-
XO/I BBIPQXKEHUE «BUEPAIITHSISA TIOTO/Ia». ITO BBIPAXKEHUE OTCHIIAET Hac K 60poaaToii
HCTOPHH O CIIOKHO CHCTEME MPEICKa3aHust TIOTOIbI, MOOEKICHHO Ky/1a 6oiee TIPOCThIM
AJITOPUTMOM: YTBEPIKICHNE, UTO CETOAHS OyeT Takas e MOTo/a, Kak 1 BYepa, BEPHO
npuMepHo B 70 % cayuaes. Kaknum 6bI HeOGOCHOBAHHBIM HU Ka3aJI0Ch 9TO YTBEPIKACHHE C
TOYKH 3PEHUS METEOPOJIOTUH, OHO YETKO IEMOHCTPUPYET TOT (haKT, uTo OY/IyIIiee MOKHO
MIPE/ICKA3BIBATD, 9KCTPAIIOJUPYS TTPOIILIOE.

B cydae Hammx cucTeM B POJIM XPYCTATBHOTO MAarmyeCcKOTro Iapa BBICTYTIAIOT TaHHBIE
3a MPe/IIeCTBYIONTIE eprobl. [1peckasanist GyayIero mpakTHIeCKH BCET/Ia OPUEH-
THUPYIOTCS He Ha TIPsIMble N3MEPEHNs, a Ha KOPPEJISINY 1 B3anMOCBI3U. BHe Besakmx
COMHEHNI, Jallle BCETo 3aj1aeTcs BOmpoc: «Kakosa BerImcInTeIbHAS MOTITHOCTD CHCTE-
MbI?» (cM. paszenbt 8.1 u 8.3). Kaxercs, 4To aHHbIN BOIIPOC KacaeTcs eIMHCTBEHHOTO
TmapaMeTpa, HO Ha CaMOoM jieJie 3To Borpoc: «OKaxyT i caexyiormue N mosb3oBareseil
MTPOTIOPITMOHATTbHOE BinsHIE Ha N PeABIAYINX TOTh30BaTeel ?»

ITpenckazanust Beera 6a3upyoTCss Ha MOJIEJU cucTeMbl., Heyaurbie TIPOTHO3BI SIBJISI-
I0TCS CJIeICTBUAEM ILIOXO0i Moz (HaIpuMep, JIMHEHHBIX TI0KaszarTesieil). Pazpaborarnb
OTJIMYHYO MOJIENb CJIOKHO. J[Jist 3TOTO TPeOYIOTCST IO/, TIPEKPACHO Pa3OUPArOIIAECst
B TAKUX YKACHBIX BEIaX, KAK TEOPUST MACCOBOTO OOCITYKUBAHUS M CTOXACTHYECKOE MO-
JIeTUPOBAHME, — CIIEITUATUCTBI TT0 TEOPUN UCCJEOBAHUS OTIEPAIUIL. DTH JIFOJIU TOJbKO
Ha Oase uarpaMM apXUTEKTYPbI CIIOCOOHBI TOCTPOUTH MOJIENb, TIPEICKA3BIBAIOIIYIO
MTPOU3BOIUTEIHLHOCTD CUCTEMBI JI0 TPEX 3HAKOB TTOCJTE 3anATOl. 1 He yBepeH, 4To 1mo-
TOOHBIIT yPOBEHD YCUJIHIA (1 3aTPAT) UMEET CMBICJT B TAKOI XOPOIIIO U3yUEHHON 00JIACTH,
KaK BeO-CHUCTEMBI 3JIEKTPOHHON KoMMepInu. MHe KaKeTCsl, 4TO TaKue BEIU HY/KHBI,
K TIPUMEPY, [TPU MOJIEJTUPOBAHIN TII00ATBHBIX CHCTEM CBSI3H.

B 10 ke BpeMA MOJKHO paspa60TaTb <«A0CTAaTOYHO XOpouine» Mo/leJn IMMyTeM 110~
HNCKa KOppe]IHHI/If/'I B CTATUCTUYECKUX JaHHBIX, KOTOPbIE€ 3aTE€EM B OIIPEACJTECHHBIX

! Caeptyer 3aMeTHTD, UTO CJIOBOCOUETAHKE «B ITOT K€ [I€Hb> HE BCET/A [OPA3yMEBAET AHATIOT Y-
HYIO KaJIEHIAPHYIO [IaTy — sl COTJIACOBAHUS IPAKTHYECKH BCET/[a BBIOMPAETCS TOT K€ CaMblil
JleHb HeJlesd, a He JIeHb MecsIIla.
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1'[pe,7leJIZ:1X1 MOTYT IPUMEHATHCSA AJIA TTOJYUYEHN A ITPOTHO30B. It KOppeaAInOHHbIE

MOJIEJIM MOKHO BCTPaMBaTh B 9JIEKTPOHHbIE TAOIUIIBI, T03BOJISIS MEHEE TeXHIYECKH
HOZKOBaHHBIM [T0JIb30BATEJISIM BBITIOJIHSATH CLIEHAPU K BIa «4TO OyzeT, ecius. [Ipo-
I'HO3 Ha Oy Iy 1iee, Kak IpaBuJIo, IPeAcTaBiseT coOO0N HHMOPMAIINIO /s OTPaHWYEH-
HOTO Kpyra jiuil. Kpome Toro, IpoTHO3bI He ABISIOTCS AKTYaJbHBIMU B OTJUYHE OT
onepatuBHbIX JaHHbIX. COOTBETCTBEHHO, B [TaHEJIb MHCTPYMEHTOB 3TU MOJIEJIN He
BCTPAUBAIOTCS.

Brrxon HOBOI Bepcun TPUIOKEHNS MOKET U3MEHUTD WU CAeTaTh HeIeHCTBUTEIbHBIMU
KOPPEJISAIIIHT, JIEKAIIUE B OCHOBE MPOTrHO3a. Tak Kak moI00HbIe TIOKA3aTe i (DYHKIIMOHH-
PYIOT KaK ITPOU3BO/IHBIE OT TTOBEJCHUS CUCTEMBI, TIOCJIE TTOSABICHUS KaXKI0H caenyiomeit
BEPCUU UX CJIeYyeT IIepecMaTpUBaTh, YTOOBI IOHATh, HACKOJIBKO OHM IIPUMEHUMbI B
HOBBIX ycaoBuaXx. (Pasymeercst, Bam npuieTcs mMoioK/aTh, TOKa He TIOSIBUTCS afleK-
BaTHBIA HAaOOP HOBBIX U3MEPUTEIBHBIX HHCTPYMEHTOB.) KpoMe Toro, mpemnosaraercs,
4TO JIFOOBIE OTIEPAINY, OCHOBAHHBIE HA 3THX IIPOTHO32aX, OJKHBI CHA0KATHCS CCHLITKOM,
YKa3bIBAIOIIEH, KAKIM MMEHHO HaOOPOM MOKa3aTeJieil BB OJIb30BAJIUCH.

Bot o6iiiie BOTpochl, MOKa3bIBaoNHe OY/IyIHe MepCrleKTHBBL:
A CkoJbKO TIOKyIIaTes el B IeHb MBI MOKEM O0CJIYKUTD?

U Korma MHe HY;KHO TIOKYTIATh JIOTOJHUTETHHBIE CePBEPHI (I JKECTKHUE TUCKH, TN
0JIOCY TIPOITYCKaHWs, WJIH JTII000ii IpyToi pecypc)?

O MbeI nepekuBeM 9TOT ce30H npasaHukos? (O6paTuTe BHUMAHIE, YTO B TaHHOM CJIy-
qae TpeGyeTcs ¢iesIaTh MPOTHO3 MO MOBOAY TTPOTHO3a, YTO TIOBBIIIACT BEPOSTHOCTD
oIOKK He B /[BA, a B YeThIPEe pasa’.)

Tekyliee cocTosgHue

Paznauity Mexay TEKyIIUM COCTOSTHUEM U TEKYIINM TOBeJeHUeM MPOoIIe BCero mpo-
WJUTIOCTPUPOBATH HA TIpUMeEPe GETarolero Tpyciioii ToscTsika. Ero Tekyiee moseaeHme
ACCOIMUPYETCS C YIYUIIEHUEM 3[0POBbS, HO IPU 3TOM OH MOKET HAXOAUTHCA B OJTHOM
niare OT CEPIeYHOTO MPUCTYTIA N3-3a IEPErPy30K.

«TekyTiee COCTOSTHIES OTHOCUTCS K 0OTIIEMY COCTOSTHUIO CHCTEMBI, TPUYEM He CTOTBKO
K TOMY, YTO CHCTeMa JIeJIaeT B HACTOSIIINI MOMEHT, CKOJIBKO K TOMY, UTO OHA yJice clie-
Jlana. JTO KACAETCS COCTOTHUSA KaKI0T0 allllapaTHOro (hparMeHTa, Kaxaoro cepsepa
MPUJIOKEHUM, KaXKI0TO TIPUJIOKEHUS 1 KAXKIOTO TTAKETHOTO 3a/IaHUS.

I Xorenoch Gbl 3aME€THUTDb, YTO 3aKOHbI /IBUKEHUA HpioTona Toxe IIPUMEHUMbI TOJIBKO B OIIpe-
JleJIeHHOM 00J1aCTH... HO OHU CMOTJIN yepes ABaJlaThb JIET I10JIeTa ITPUBECTU KOCMUYECKUI 30H]T
K IIaHeTe HeHTyH.

2 51 moHMMaro, 4To HTO aKaZeMUIeCKuil B3rIsizL. S He JK/Ly CKPYIYIE3HOTO COOITIOIECHIST METO/I0JI0-
IUU IPOTHO3UPOBAHUS OT UHBECTOPOB, HO HAICIOCh, UTO PA3PabOTUMKK U CUCTEMHBIE UHKEHEPbI
6ymyT ee cobmoaaTh!



17.1. TOYKM 3peHus 253

CocrosiHue KasK/[0T0 KOMITOHEHTA OTIpe/IesisieTCst KOMOMHAIIHEH cOObITHI U TapaMeTpoB.
CobbITHsT BO3HUKAIOT B KaKOW-TO MOMEHT BpeMeHu. [1opoii aTo HopMaJbHbIE U JakKe
HeOOXOMMBIE BEIH, a TIOPOHl — OTKJIOHEHWs, BhI3bIBatomIre OecrmokoicTso. ITpu-
MepPOM HEOOXOANMOTO COOBITUST SIBISIETCST BBIIAYa €KeTHEBHBIX CHCTEMHBIX CBOJOK.
Ero BosHUKHOBEHMS XKAYT, a €r0 OTCYTCTBUE JOJIKHO CTaTh II0BOLOM [JI TPEBOTU.
AnomasibHBIE COOBITHST OOBIYHO KJIACCU(DUIUPYIOT TI0 TIKAJTE «HU3KUIL, CPEIHI, BbI-
cokuit» (low-medium-high) wnu «upemynpexaaiomuil, cepbe3Hblil, KpUTHUECKUN»
(warn-severe-critical).

HapaMeprI ABJAIOTCA HETIPEPBIBHBIMU METPUKaAMUW WJIN JUCKPETHBIMU COCTOAHUNA -
MU, KOTOPbIEe MOTYT HabJI0aThest B cucteMe. VIMEHHO B 9T0# 06J1acT TPO3PAuHOCTD
JKU3HEHHO Heobxoxuma. [IpuiioskeHusi, OTKPBIBAIOIIKE CBOE BHYTPEHHEE COCTOSIHUE,
IPELOCTABJIAIOT 6oJiee TOUHbBIE TapaMeTPhl, UMEIOIIUE TPaAKTUUECKYIo IeHHOCTh. Ha
caMoM 6a30BOM YPOBHE MBI HMEEM JIEJIO ¢ KOJIMYECTBEHHBIMI MTOKAa3aTeIIMU Ollepa-
IIMOHHOU CUCTEMBI: 3arPY3KOH TIpoIiieccopa, 00beMOM CBOOOIHON MAMSITH, CKOPOCTHIO
[OJIKAYKY TTAMSITH, IIPOITYCKHOI CIIOCOOHOCTHIO CeTH Ha OAuH HHTepdeiic 1 CBOOOIHBIM
MEeCTOM Ha JIUCKE.

B ciydae cepBepa npuiioKeHui B 001IeM CJIydae UCIIOIb3yeTcst O0JIbIIoe KOJUYECTBO
oKa3aTteJjieil 1 COCTOSTHUI.

4 Iamare

MuHuManbHBINA pazMep Kyud, MaKCUMaJIbHBIN pa3Mep KyuH, pa3Mephbl 110-
KOJIEHUI].

Q Coopxka mycopa

TI/IH, JacTOoTa, BOCCTAaHOBJIEHHAA IMTaMATH, pa3dMep 3arrpoca.

O PaGoune NOTOKH /ISl KA3KAOTO IIyJia IOTOKOB

KommyecTBo IIOTOKOB, 3aHATbIE IIOTOKHU, IIOTOKH, 3aHATbIE 6oJiee ATI CEKYyH/,
CaMbIil BBICOKHT YPOBEHb (MaKCI/IMaJIbHoe YUCJIO OAHOBPEMEHHO NCITOJIb3Y-
€MbIX HOTOKOB), CaMbIil HU3KUIA YPOBEHDb, KOTNYECTBO CI/ITyaLII/If/i HEAOCTYII-
HOCTHU ITIOTOKA, HEBBITIOJTHEHHBIC 3aITPOCHI.

QA Iyxas coenunenuii ¢ 6a30ii JaHHbIX C YYETOM KasK[0T0 MMyJia

Huco coemnuennii, eiCTBYIONINE COEMHEH NS, CAMbII BBICOKUI YPOBEHb,
CaMbIil HU3KWIT yPOBEHbD, KOJIMYECTBO CUTYAIIUIA HEJIOCTYITHOCTH COe/TMHEH N,
HEBBITTOJTHEHHBIE 3aITPOCHI.

O Crarucruka TpaduKa s KaskK/I0ro KaHaja 3anmpoca

Bcero 06paGoTaHHBIX 3aIIPOCOB, CPEIHEE BPEMsI OTBETA, IIPEPBAHHBIE 3AIIPO-
CBbI, 3aIIPOCOB B CEKYH/LY, BPEMSI ITIOCJIEIHETO 3a11POCA, IPUEM UJIU OTCYTCTBHE
nprema TpaduKa.
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Camo npuiioskeHue Toxe OJKHO IeMOHCTPUPOBATh MHOYKECTBO CBOUX ITOKA3aTeJIei.
U busHec-TpaH3aKIMH KasKI0ro THIIA

KoJrmaecTBo 00pabOTaHHBIX TPAH3AKIINHN, KOJHUECTBO MPEPBAHHBIX TPAH3AK-
LU, CTOUMOCTD B Jl0JLIapaX, ycTapeBaHue TpaH3akinu, KoahPuimenT oo-
palaeMoCcTH, CKOPOCTD 3aBEPIIEHIL.

 IToas3oBarenu

Jlemorpaduueckne JanHble MU KIaCCU(PUKAIM, CECTMEHTUPOBAHUE 10 TEX-
HIYECKUM IPU3HAKaM, IPOLEHT 3aPErUCTPUPOBAHHBIX II0JIb30BATENEN, YUCI0
0JIb30BaTeJeil, 00pasiibl PabOThI, BCTPEYAIOIIUEC OIINOKH.

U Touku uHTErpanuU

TekyIee cOCTOSTHUE, TEPEXOIBI HA PEKUM PYYHOTO YIIPABJIEHUS, YUCI0 00-
paIeHni K TOUKe MHTETPAINH, cpeiHee BpeMs OTBeTa OT YIATCHHON CUCTEMBI,
KOJINYECTBO OTKA30B.

U IIpenoxpanutenu

Teky1iee cocTosiHUeE, TIepeXo/bl Ha PEXKUM PYYHOTO yIIPaBJIEeHNs, KOJNYeCTBO
HEYJIaYHBIX BBI30BOB, BPEMSI [TOCJIE/THETO YCIIEITHOTO BBI30Ba, YUCJIO ITEPEX0/I0B
13 OJTHOTO COCTOSIHUSI B JIPYTOE.

Kak Buznte, axe npujioKeHIe CPEHEr0 pa3Mepa MOJKET 001a/[aTh COTHSIMU TTAPAMETPOB.
W nns kaskmoro 13 HUX CYIIECTBYeT ANAna3oH HOPMAJIbHBIX U IPUEeMJIEMbIX 3HAYEHU .
ITO MOTYT OBITh JIOMYCTUMBIE OTKJIOHEHUST OT IMCKPETHBIX 3HAYEHU I UJIH TIOPOT, TIPe-
BBINIATH KOTOPBIN Hesb3sl. [lapameTp cunTaeTcss HOMUHAIBHBIM, 1TOKA €r0 3HAUeHUe
HAXOJUTCS B TPAHUIIAX JIOTYCTUMOTO AuanasoHa. YacTo CyIiecTBYyeT ele ouH, boee
JKeCTKMM JIMaTa30H, oA CUTHAT «BHUMAaHWe», IPEAYTIPesK/as, 4TO mapaMeTp
IpUOJIKAETCS K TIOPOTOBOMY 3HAUCHMUIO.

Jist HenpepbIBHBIX MOKa3aTesiell CyecTByeT yI00Hoe SIMIMPUIECKOE TIPABUJIO OTIpe-
JleJIeHUsI HOMMHAJIA: «Cpe/lHee 3HaYeHue 3a JJaHHbII [1epuo/i BpeMeHH IJII0C-MUHYC
JIBa CTAHJAPTHBIX OTKJIOHEHUsI». Bee yrupaercst B BBIOOP BpeMeHHOTO Tiepuoja. s
GOJIBIITMHCTBA TIOKA3aTeell, 3aBUCAIIUX OT TpahuKa, BPEMEHHBIM TIEPUOJIOM, IEMOH-
cTpupyonM Haubosee CTabUIbHYI0 KOPPEJISIINIO, SIBJISETCS «4ac HeIeIn», HapuMep
14 yacoB BO BTOpHUK. J[eHb Mecsiiia 6OJIbIIOTO 3HAYEHUST He MeeT. B HEKOTOPBIX oTpac-
JISIX, HallpuMep B TYpU3Me, TOPToBJIe 1IBeTaMU 1 3aHSATHIX CIIOPTOM, CaMble PeJieBaHTHbIE
M3MePeHUsI OTCYUTHIBAIOTCS OT JaThl IIPA3IHUKA UJI MEPOIIPUATHSI.

B pOSHH‘-IHOfI TOPIroOBJIE ITAaTTEPH «/IEHb HE/IE/I» CUJIBHO IIEPEKPBIBACTCA C [IMKJIOM «HE/IEJId
rozaa». CJIOBOM, HE CYHIECTBYET I1€prO/ia BpEMEHU, ITOJAXOASANIECTO CPpa3y BCEM OTpaC]IHM1.

! B kauecTBe APKOii MITIOCTPAIINK MOKETE TIOYUTATh JINTEPATYPY, TTOCBAMIEHHYIO «aBTOMaTHYe-
CKOMY OIPEIEIEHIIO XapaKTEePUCTUK pabodeil Harpysku». IIpu Beeii CyXocT 1 akafieMUIHOCTH
(bopMYJTPOBOK 3TO GUTBA, KOTOPAST MPOJIOJIKATIACD JIOJITHE TOJIBL.
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MpecnoByTas naHenb MHCTPYMEHTOB

Ha manenn WHCTPYMEHTOB COCTOAHUE 3a4aCTYIO IPEACTABJICHO B BUEC BCEM 3HAKOMOT
«KpaCHO-)KeHTO-SEHEHOﬁ» CXEMBI. K]IaCCI/I(l)I/IKaHI/IH COCTOSTHUIA C]IO)KHOfI, MHOTOYPOB-
HeBOﬁ, paCHpelIe]IeHHOfI CHUCTEMBI ITPX ITOMOIITN BCETO TPEX IIBETOB MOJKET TTOKA3aTbhCA
Ype3MEPHBIM YIIPOMICHUEM, HO 9Ta CXEMa XOPOoIila TEM, 9TO 3HAKOMa BCEM N KaKIOMY.
Cormamenus mo ITOBOAY 3HAYEHUA KaK/I0TO U3 IIBETOB /ITaBHO Bpra6OTaHbI. B Ta6JII/H_[e 1
S IPUBOJKY OMpeaesieHUA, KOTOPbIMU IMMOJIb30BAJICA B TIPOMIJIOM.

Ta6nuua 1. CooTBETCTBME LIBETOBbLIX 0603HAYEHUN

3eneHblit [JomkHbI cobntoaaThCs creaytowme ycnoBus:

H pou30LLNK BCE OXMAAEMble COBbITUS;

B He 6bl710 aHOMasIbHbIX COBbITWIA;

B y BCEX MapaMeTPOB HOMUHAJIbHbIE 3HAYEHMS;

B BCe COCTOSIHUSA MOMHOCTbIO paboTOCMOCO6HBbI

XenTblii BepHo X0Ts 6bl OAHO U3 YTBEPXKAEHWIA:
H He MPOM30LLIO OXWUAIEMOE COBbITUE;

B BO3HMK/IO XOTS 6bl OAHO aHOMasbHOE COBbITVE CPEeAHEN CTENEHM
omnacHocTK;

B OMH WM HECKOJIbKO MapaMeTPOB UMEIOT 3HAYEHMS BbILLE
M HUXXE HOMWHanNa,;

B HEeKpUTUYECKOE COCTOSIHME HEe MOJSTHOCTbI0 PaboToCnocobHO
(HanpuMep, NpeaoxXpaHWTENb 3anpeLlaeT AoCTyn K HEKPUTUYHON
(bYHKLMOHANBbHON BO3MOXHOCTM)

KpacHbii BepHo X0Ts 6bl OAHO U3 YTBEPXKAEHMIA:
B He NpOoM30LWIO OXUAAEMOE COBbITHE;

B BO3HMKIO XOTS 6bl OZIHO AHOMA/IbHOE COBLITME BLICOKOM CTENEHN
onacHocTy;

B OVH UM HECKOJIbKO MapaMeTPOB CUJIbHO OTK/IOHAKOTCSA OT HOMU-
HanbHOro 3Ha4eHus;

| | KPUTNUYECKOE COCTOAHME UMEET HEOXMAaHHOE 3Ha4YeHne
(HanpuMep, NapaMeTp, OTBEYAIOLWMIA 32 MPUHSATUE 3aMpOCoB,
nMeeT 3HayeHue false, a He true)

Texy1iee cocTosiHUE CUCTEMbBI MOKHO ITPEACTABUTD B BUJIE TTaHe M MHCTPYMEHTOB. (OHO
[PAKTUYECKU 06pasyem aHe b MHCTPYMEHTORB. ) JTa MaHeb 0JKHA UMETh XOPOIIHii
0030p; MOKHO Jae CIIPOELUPOBATh ee Ha CTEHy B CT0J0BOM. YeMm 6oJIblie JIoei, 1o-
HUMAIOIIIX, KAKUM JI0JKHO OBITH HOpMaIbHOE (PYHKIIMOHUPOBAHUE CUCTEMBbI, OYIET ee
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BUJICTD, TeM Jryyiiie. JIydlie Bcero, ecyiy rnmaHesb CMOXKET MOKa3bIBATh PA3HBIM MOJIB30-
BaTeJIsIM Pa3Hble aCIeKThbl CUCTeMbl. VIHKeHepa 13 rpymibl TOAEP;KKH, CKOpee BCeTo,
B IIEPBYIO OYePe/lb MHTEPECYET TPEICTABICHUE Ha YPOBHE KOMITOHEHTOB. PazpaboTunky
GyJIeT MHTEepecHee Mpe/IcTaBIeHIe, OPUEHTHPOBAHHOE Ha TPUJIOKEHHUE, B TO BPEMS KaK
UHBECTOP OOJIBIIE 3ANHTEPECOBAH B TIPOCMOTPE OGUBHEC-ACTIEKTOB (hYHKITMOHUPOBAHMUST
cucteMbl. O4eBUIHO, YTO MTAHEJIb MHCTPYMEHTOB JIOJIZKHA 3HATH, KaK CBSI3AHbI MEKJLY CO-
6oii Bee o ipeicTaBaenyst. DUKCHUPYsT IPOCTOI Ha YPOBHE KOMIIOHEHTOB — HATTPUME,
0 IPUYUHE CETEBON OMMOKM, — aJIMUHUCTPATOP JOJLKEH OBITh B COCTOSTHUN YBUIETD,
Kakue GU3HeCc-acleKThl 3aTPAruBaeT JaHHas CUTyarust. 1o objerdaer obIeHue ¢ NH-
BECTOPAMU U TIOMOTAET MTPABUJILHO OTIPEAETUTD TPUOPUTET TPOOIEMBL.

Y 6OJIBIIMHCTBA CHCTEM CYIIIECTBYET CYTOUHBII PUTM OKUJAEMbBIX COOBITUI. DTO MO-
I'yT OBITH TIOTOKK JAHHBIX OT APYTUX CUCTEM, U3BJIeUeHe (hparMeHTOB JaHHbIX JJIsI
OTIIPABKM JIPYTUM CUCTEMaM WJIU MPOCTO (POHOBBIE 33IaHUS IO MHTETPAIIUY C TIpe-
JIBITY ITAMU BePCUSIMU cucTeM. BHe 3aBUCHMMOCTHY OT X Ha3HAUEHW S BCe 3T 3a/[aHU ST
CTAHOBSITCSI TAKOM JK€ YaCThIO CUCTEMBbI, KaK BeG-CepBEPhI UK cepBepbl 6a3 TaHHbIX. VX
BBITIOJTHEHHE TOTA/IAeT B KATETOPUIO «HEOOXOAMMBIX OJKHIaeMbIX COOBITHI». [TaHe b
HHCTPYMEHTOB JI0JIZKHA 0TOOpakaTh HX BHE 3aBUCMOCTH OT TOTO, BOSHITKJIA OHU WJTH
HET U YIaJI0Ch JIK UX 3aBepInTh. [Iopoii BHISICHsIETCST, 4TO IPUUMHON GH3HEC-TIpobie-
MBI IBJIsIeTCsE cOO0il B TAKETHOM 3alaH K, KOTOPBIN He3aMeTHO JIJIsT aIMUHHUCTPAaToOpa
BO3HWKAJ MHOTO JIHEW TIO/IPSI]I.

Tekyiiee cOCTOSTHIE BAKHO J1JIs1 JIFOOOTO YeIoBeKa, (DUHAHCOBBIE MK KapbePHbIE OXKH/1a-
HUSA KOTOPOTO CBA3aHBI C IOBCETHEBHBIM (DyHKIIMOHUPOBaHUEM cucTeM. CrieruaancTbl
B oOstactu U'T, 0/IHO3HAYHO TIOTIA/IAIOT B 9Ty Kareroputo. CyIecTBYOT U HHBECTOPBI U3
obuacreii, Harpsimyto He Kacatomuxcst I'T Kapbepa KOTOPBIX CBsI3aHa ¢ KOMITbIOTEPHBIMU
cucteMaMu. BeceM aTUM JI0/1IM BasKHO MaKCUMAaJIbHO XOPOIIO 3HATh CUTYAIIMIO, Yero
MOJKHO JI0OOUTBCSI, HAOJIO/1ast 32 TEKYIIIUM COCTOSTHUEM CUCTEMbI B PA3HOE BPEMSI U TIPH
Pa3JIMYHBIX YCIOBUSIX.

Tekyuiee noseaeHme

Texy1ee 1moBeeHye MO3BOJISET OTBETUTH Ha BOIPOC: «UTo 3a *****?5  Jlioau 06bI4HO
HAYMHAIOT UHTEPECOBATHCS ITUM aCIIEKTOM, KOT/Ia MHITU/IEHT YiKEe B CAMOM pasrape.

OueBUHO, YTO TEKYIIEE MOBEACHNE CBA3AH0 C TEKYINIUM COCTOSTHUEM. AHOMAIMU TAKOTO
HOBEIEHUS YACTO, XOTS U He BCET/Ia, ABJSIOTCS PE3y/ITaTOM HEKOPPEKTHOTO COCTOSTHUSL.
Tpacca creka, ZaMIIbI TOTOKOB, OMINOKH, 3aHeCEHHbIE B (aiijl CHCTEMHOTO KypHasa,
1 HEKOPPEKTHBIE OTBETHI [IOJIb30BATEJSIM — BCE HTO IPUMEPBI II0OBEAEHYECKUX IIPOOIIEM,
KOTOpPbIE MOTYT MOBJIMATD, @ MOTYT HE TIOBJIUATH Ha COCTOsIHUE cucTeMbl. K npumepy,
MTOJIb30BaTeIN He JI00AT BULETHh COOOIIEHN 00 onnOKe. YBU/EB TaKoe cooOIeHne,
OHM, KaK [PaBUJIO, YXOAAT. V1 9TO B KOHEUHOM CYeTe IPUBOIUT K TOMY, UTO TI0Ka3aTe/b
«KOJIMYECTBO TPAH3aKIIMI B 4ac» OIyCKAETCS [0 3HAYEHU, BBIXOISAIINX 3a TPAHKILY
HOMMHAJILHOTO Aranasona. JIydie BBISBIATh HEKOPPEKTHOE TIOBEAEHUE 10 TOTO, KaK
HOJIb30BATEIN HAYHYT YXOAUTD.
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Teky1iee mopejieHre — 9TO 06JIACTH TPUMEHEHUS cucTeM MOHUTOpHHTa. CaMble pasHbie
CHCTEMBI, OT IOMOPOIIEHHBIX aHAJIN3ATOPOB JKYPHAJIOB [I0 CTOSIUX MUJIITMOHBI JI0JIIIAPOB
npoaykToB cemeiictBa OpenView, mogo6Ho BosbiioMy GpaTy HAZUPAIOT 3a TEM, YTOObI
BCe 110 1o 1iady. Ente 210 061acTh npuMeHEeHUs JAMIIOB MOTOKOB (CM. PUMeYaHue
B paszese 2.3). Taxue cpezbl pazpaborky, Kak JMX, TaksKke MO3BOJISAIOT HABIIOAATH 32
TEKYIIUM MOBeIEHUEM, TTPEJIOCTABISAS AJIMUHUCTPATOPAM JIOCTYI K BHYTPEHHUM KOM-
MOHEHTAM 3aITyIeHHbIX IPUJIOKEHUT.

Kro mosket yBuzieTsb Tekyliee nosesenue? Hekoropble Beliu ciieyeT OrpaHuYUTh 13-32 10-
TEHITMATBHOM BO3MOKHOCTH HAHECTH BPeL. Jlaeko He y KasKI0TO YesioBeKa OY/IeT TOCTYIT K
komcosm JMX, KoTopast TTO3BOJISIET OCTAHABINBATH PAOOTY CEPBEPOB 1 MEHSITh KU3HEHHO
Ba)KHBIE TTapaMeTpbl. HeKoTopbie METO/bI TIOJTYYeHUST TAHHBIX O COCTOSTHUU CUCTEMBI
(HarpuMep, JaMIibl MOTOKOB) TPeOYIOT MPUBUIIETHPOBAHHOTO JI0CTyA K cepBepam. Ho
Taske ecJii He 6paTh 9TH OTKPOBEHHO OMACHBIE MOMEHTHI, 3a4aCTYI0 OT/IEN, OTBEYAIOTIIIT
3a yIpaBJIeHne CHCTEMOTH, OTYIIAeT TIOTEHIMATBHYIO YTPO3Y, KOT/Ia Pa3paboTINKI T
HUHBECTOPbI MPOCIT MPOAEMOHCTPUPOBATh UM MMOBEIEHIE CUCTEMbI, OCOGEHHO B CUTY-
alyy OTCYTCTBUS JIOBEPUS WU JlaXKe HAKaJWBIIEHcsT aTMoc(epbl. AIMIHICTPATOPHI
GeCITOKOSITCST, YTO UX MOTYT 3aBAJUTH BOMPOCAMH TIO TIOBOY KayKZOTO BCIIIECKA WJIH
aHoMasiny. Xyske TOTO, 3aKa3unKKU — JIIO/IU, KOTOPLIE IJIATAT 32 CUCTEMY, — MOL'YT IIep-
BBIMI 3aMeTUTD TIPobeMy. Hesrbast BooOpasuTh H0Jiee HEMOBKYIO CUTYAIIIO, 9eM 3BOHOK
OT PYKOBOAUTENST CITYKOBI MapKeTHHTa ¢ BormpocoM: «Iloyemy 3arpyska mporeccopa y
OJTHOTO M3 CEPBEPOB BHITIIE, UeM Y BCEX OCTATBHBIX?» — Ha TAaKOW BOIIPOC MOKHO OTBe-
THUTB TOITHLKO OeCTIOMOTITHBIM: «S1 He 3Hat0. S efie He CMOTpEST CeTOAHATIHIE TPahUuKm».

OHKUM U3 cII0COO0B Pa3psAKU 9TON HANIPAKEHHOCTHU SABJISETCH YBeJIUYeHUe Ipo3pad-
HOCTH TeKYIIero cocTosiuus. IIpochda pesocTaBuTh JOMOJTHUTENbHYIO HH(POPMALIIIO CO
CTOPOHBI MHBECTOPA, KaK ITPaBUJIO, 03HAYAET, YTO €T0 MHTEPECYET He TeKyIiee MOBeIcHIe
CUCTEMBI, a ee Tekyliee coctosinue. (MIMeHHO TT09TOMY $1 JIJIsl HaYasa pas/iesisiio 9TH JBe
cepsol.) Vx BriosHe MoKHO 1TOHATH. OHU OTBEYAIOT 32 (DUHAHCOBBIM YCIIEX CUCTEMBI,
a 3HAUUT, JOJLKHBI TIPEICTABIAATD, UTO € 3TON cucTeMoll npoucxoauT. Ho um BoBce He
HY’KHO 3HATh O KOKIOM cJIydae, KOr/ia IPUIoKeHNe OCTaBISeT Pe3yJIbTaT TPACCUPOBKU
creka B kypHase. Ha camom jienie ux unrepecyer «CoOTBETCTBYET JIM HAIIl JI0XOJT 3a-
IJIAHUPOBAHHOMY ?», « YBEJIMUUJIA JIU [TOCJIe/[HSIST PeKJIaMHast KamIaHust Koadduiment
obparaemoctu?> win «He ciemyer Jin 3aKynuTh JONOJHUTENbHbIE KHOCKH 1 HAHSATD
JIOIOJIHUTEIbHBIX areHTOB?». Jljisk OTBETOB Ha 9TU BOIIPOCHI IOTPedYyeTCs HaHe b MH-
CTPYMEHTOB, IEeMOHCTPUPYIOIIasd COCTOSHUE, UCTOPUYECKUE TPEH/IB U ITPOTHO3bLI HA
Oyaymiee. [TokaspiBarb SNMP-/I0BYIIKK U JAMIIbI IIOTOKOB U3JIMIITHE.

17.2. lNpoekTnpoBaHue C y4eToM Mnpo3payvHOCTU

ITpo3pavHOCTH COBEPITEHHO OCO3HAHHO BBOIMTCS Ha ATATe TIPOEKTHPOBAHMST 1 BHIOOPA
APXUTEKTYPHI. « BBOZ IPO3pAauHOCTI» HA MO3[IHUX HTAMaxX Pa3pabOTKH Tak Jke achdexrTn-
BEH, KaK «ITOBBINIEHNE KadecTBay. Jlaske ecir aTo 1 MOXKHO C/IeJ1aTh, TO HCKITIOYUTETBHO
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IEHOH Ky/1a G0IBIINX YCUIIWIT ¥ BIOKEHUI, 4eM MoTpe6oBaIoch Obl IPU N3HAYATLHOM
MOCTPOEHUM CUCTEMBI C YYETOM 3TOTO aCleKTa.

OCBEIOMJIEHHOCTH O TOM, 4TO MPOUCXOAUT BHYTPU OJHOTO NMPUJIOKEHNS UM CEPBE-
pa, HeOCTaTOYHO. VICKIIOUUTEIbHO JTOKANTbHAs OCBEAOMJIEHHOCTD BEJET K CTOJb JKE
JIOKaJIbHON onTumusanuu. K mpumepy, mpogasen MHUIUUPOBa OOJIBIION MPOEKT,
crIocoOCTBY O 6ostee OBICTPOMY MOSIBICHHIO Ha caiiTe HOBBIX aJieMeHTOB. HouHble
OOHOBJIEHNS LK 10 5 nu 6 9acoB yTpa, B TO BPeMsl KaK NX HyKHO OBLIO 3aBEPUINTD
6msKe K moyHour. [[poeKT ONTMMU3MPOBaN CTPOKY NAKETHBIX 3aIaHIiA, OTBEYAIONINX
3a IoJlavy Marepuasa Ha cailT. I[locTaBnenHas 1esb Obla JOCTUTHYTA, TaK KAK MaKETHDIE
3aJIaHMsT CTA/IM 3aBEPIIATHCS HA IBA Yaca paHbiie. TeM He MeHee HOBBIE TOBAPhI Ha caiiTe
He MOSABJISINCD, OKa K 5 1 6 9acaM yTpa He 3aBepInajcs AIUTeTbHBIA Mapaiieb-
HbIi Tporecc. JIoKkanbHast ONTUMU3ANNS MAKETHOTO 3aaHUs B T100aTbHOM CMBICTIE He
oKasajia HIKakoro ahdexra.

Bo3MoKHOCTD HAOMOAATH TOJIBKO 3 O[HUM IIPUJIOKEHIEM TIOPOil METTAET PACTO3HA-
BaTh addexTr MacurTabuposanus. K mpumepy, HabJIi0[ast 32 O4UCTKON K3IIa TOJIBKO
Ha OJTHOM M3 CEPBEPOB IIPUJIOKEHN, BB HE YBUNTE, YTO KaXK/ABII cepBep yaansgeT
JlaHHbIe U3 Kallell Bcex nmpouunx cepsepoB. [Ipn ka0l BU3yaaunsanum ajgeMeHTa
OH cJIy4aifHbiM 06pa30M OOHOBJISIETCST, UTO IPUBO/UT K PACCHIIKE BCEM OCTAJbHBIM
cepBepaM yBeIOMJIEHHUs O HeJleliCTBUTENbHOCTH KaIa. [Ipobiema cTaia OueBu/I-
HOM, KOT/la MOSBUJIACH BOBMOKHOCTH YBU/ICTh CTATUCTUKY BCEX CEPBEPOB HA OJTHON
crpanwuiie. bes 5Toro Mbl MOTJIH Obl 106ABJISITH BCE HOBbIE U HOBBIE CEPBEPBI, IIBITASICH
obecreunTh HeOOXOAMMY 0 BEIUUCAUTENbHY O MOIHOCTD, HO KaKIBIH CJIEY OIIHiT
cepBep TOJbKO ycyrybJisi Obl pobiemy.

Jlnst obecriedeHust MpO3PaAYHOCTH TIPU MPOEKTHPOBAHUN BHUMATEIHHO CIEAUTE 32
B3aMIMO3aBUCUMOCTHI0. CpecTBa MOHIUTOPUHTA MOTYT JIOCTATOYHO JIETKO BTOPTaThCsI
BO BHYTPEHHIOI CTPYKTYPY cucteMbl. [laee Mbl GyeT 06CYKIaTh CTaHAAPTHI, TI03BO-
Jtiorue n36eKaTh CAUITKOM CUTBHOM B3anMo3aBucuMocTi. CHCTEMbl MOHUTOPUHTA 1
(hopMHPOBaHMS OTYETOB AOJKHBI OBITh CBOETO PO BHEIIHEH HaACTPOIKON Ha i Balei
CHICTEMOI1, 2 He CTAHOBUTHCS €€ YacThi0. B 4aCTHOCTH, PEIIeH s O TOM, KaKUe TOKa3aTen
JIOJKHBI BHI3BIBAT PACCBHLIKY OMOBEIIECHUH, KAKIMI JOJKHBI OBITH TOPOTOBBIC 3HAYCHWS,
KaK 110 TIEPEMEHHBIM COCTOSTHUST OTPEIETUTH 0BIIEee 3[0POBbE CUCTEMBI, JTOJIKHBI TIPH-
HUMATbCS BHE IPUJIOXKEHUS. DTO CTPATETUYECKUE PEIIEHIST, TEMIT MI3MEHEHST KOTOPBIX
OTJIMYAETCST OT TEMITA U3MEHEHST KOJIA TIPUIT0KEHUSI.

17.3. NpMeHeHne TEXHOMOMMI

[Iportiecc, BRITTOTHSIONINIICS HA cepBepe, TTOTHOCTHIO HETIPO3paveH 0 CBOEH MPUPO/IE.
EcJi He 3aIyCTUTB IJIST HETO OTJIaIUHK, HUKaKOW HH(bOopMAIin o cebe 9TOT MPOoIiece He
npegocraBut. OH MOXKET IPEKPACHO paboTaTh, MOKET 3aITyCTUTH CBOM MTOCIIEIHIIA TOTOK
W BOOOIIIE XOIUTD 0 KPYTY, HE BBITIOJIHsIS HUKAKOii paboThl. Kak 1 B ciiydae ¢ KOTOM
[IIpénnurepa, HEBO3MOXKHO CKa3aTh, ’KIB IPOIIECC U MEPTB, TIOKA BBl €T0 He YBU/INTE.
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3HaYuT, HaIllA TepBas 3ajla4a — MOJYYUTh OT mpoltecca nudopmanuio. S pacckaxy
BaM O ABYX HanboJjee BaKHBIX COBPEMEHHBIX TEXHOJOTHUX, YBEIMUNBAIOIINX IIPO-
3PaYyHOCTDh TPaHMIL Iporecca. Mx MoxHO KaaccuduuupoBaTh Kak «Oesblil SIIK»
1 «YCPHBIN UK.

TGXHOJIOTI/IH, pa6OTaIOH.IaH 10 IPUHITUITY YE€PHOTO ANINKa, HaXOJUTCA BHE IIpoIecca,
HCCJIEIyA €ro BHEITHWE ITPOABJICHUI. Takas TexHOIOTHSA JAOIIYCKA€T BHEAPEHUE B pa60—
Taloly1to CUCTEMY CHJIaMU CUCTEMHOT'O aIMUHUCTPaTOpAa. Xorsa Ha6JHO]Ia€MaH CHUCTEMa
HE 3HAET O CyIEeCTBOBaHNN JTAHHOI TEXHOJIOTUU, €CTh PA ITOJIE3HBIX IIPMEMOB, IIpNME-
HAEMbIX Ha CTaIuHn paSpa6OTKI/I, KOTOpPbIE 00JIervaloT ee NCIoJb30BaHueE.

TexHOJIOTUM, HOCTPOEHHBIE 110 IIPUHIUILY OEJIOro AIUKa, HAllPOTUB, Pab0TaIOT BHY-
TpHu 00bEKTA, 32 KOTOPBIM BeJieTcst HabuogeHne. ITuM 00beKTOM MOKET ObITh Kak
OJIMH IIPOIIECC, TaK U cucTeMa B 11esioM. CrcreMa co3HaTeIbHO POsIBIseT ce0st yepes
no00HbIe MHCTPYMEHTBI. VIX BHeApeHre OCyIecTBAsSETCS Ha aTale paspaboTKM.
Texnosorum 6€J10ro AIKMKa BCErjia CBs3aHbl C CUCTEMOI HAMHOTO TeCHee TEXHOJIOTUI
YEepHOTO SATUKA.

17.4. TpoTOKOMMPOBaHMe

HecMOTpst Ha MUJIITMOHBI IOJIJIAPOB, KOTOPBIE TPATATCS HA UCCIEI0BAHUS U Pa3paboTKy
[IAKETOB, OTBEYAIOIINX 32 «YIIPABJIEHIEe KOPIIOPATUBHBIMU IIPUIOKEHISIMU» , 1 BEJTHKO-
JierTHbIe padoyune MEHTPBI ¢ TUTAHTCKUMU TJIAa3MEHHBIMU MOHUTOPAMH, IEMOHCTPHUPY-
IONUME KapThl CETU C I[BETOBBIM KOJIUPOBAHUEM, CTapbie 00pbie (hailJibl KypHAIOB
ABJISIOTCST HanboJIee Ha/Ie’KHBIME U YHIUBEPCATbHBIME HOCUTEISIMU MH(BopMatiu. Horna
MOJKHO JIa’Ke TTOCMESIThCS HAJl TEM, YTO Mbl kuBeM B 21 Beke, a (haiiyibl JKypHAJIOB BCe
elie OCTAIOTCst OIHUM U3 HanboJiee eHHBIX HHCTPYMEHTOB.

[IpoTokoMpoBaHe OHO3HAYHO OTHOCUTCS K TEXHOJIOTUAM, PAOOTAIONINM MO TPUHIHITY
GeJI0To SAIKMKA; €0 IIPUXOANTCS TITyOOKO BHEAPSTH B UCXOAHBII KO/ IIPOrpaMMbl. TeM He
MeHee IPOTOKOIMPOBAHKE T10 PSILY BECKUX IIPUYMH UCIOIb3YeTcs noBceMmecTHo. Daiibr
JKYPHAJI0B BOCIIPOU3BOJAT BCIO AEATEIBHOCTD, IIPOMCXOISILYIO BHYTPH MPUIOKEHUSI.
Taxum 06pa3oM, IMEHHO OHY [TOKa3bIBAIOT TEKYIIEE OBEACHNE TPUIoKeHus. Eie onu
XPaHSATCS JOJITOE BPEMS, 8 3HAYNT, MX aHAJIU3 aeT KJII0Y K COCTOSTHUIO CUCTEMBI — XOTSI
3a9acTyIO /ISl OTCJIEKMBAHUS IIEPEX0/IA B TEKYIIIEE COCTOSTHUE TPeOYeTCs OIpeieIeHHast
«00paboTKa».

Ecau Bo1 xO0THTE H36e}KaTb CUJIbHOU B3aMMO3aBUCUMOCTH C KOHKPETHBIM UHCTPYMEHTOM
MOHUTOPHUHTA WM KOHKPETHOI cpeoii pazpaborku (cM. ozapaszaen «Kommepueckne
CHCTEMbI MOHUTOPHUHTA» B pasziesie 17.5), 3HaUuT, Hy;KHO OOpaTUTh BHUMaHUE Ha (hailiibl
sKypHasi0B. HeBO3MOKHO IIPHUyMaTh MeHee CTab0CBS3aHHBIN KOMIIOHEHT; aHAJIM3UPOBATh
(ailyibl Ky pHAIOB c1I0CO0HA J1H00ast CYIIECTBYOIIAS Cpea Pa3padOTKI UM MHCTPYMEHT.
IMomo6Hast crabast B3auMO3aBUCHMOCTD O3HAYAET, UTO (DALLIIBI JKYPHAJIOB IPUTOISTCS BaM
U B TIporecce pa3paboTKU, KOT/A MO/l PYKOU BPsij i OY/yT MPOrPaMMHBIE MTPOLYKThI
cemeiictBa OpenView.
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Hecmorps Ha Bee 310, (haitsibl sKypHATIOB 3a4aCTYIO CIOJIB3YIOTCS HeKOppeKTHO. Jlaee
BbI HalijieTe P/l KI0uel K yCIenrHoMy TPOTOKOJNPOBAHUIO.

KoHdurypauus

BOHpeKI/I WHCTUHKTUBHOMY JK€JIaHWIO pa3pa6OT‘{I/IKOB IIOMECTHUTDb KaTaJior (baflﬂOB
JKYPHAJIOB BHYTPb KaTaJsiora YCTaHOBKU IIPUJIOKEHUN A, a/IMUHUCTPATOPBI 3a4aCTYIO
XOTAT XPpaHUTD XXYPpHaJibl HE Ha TOM JUCKE WUJIN JIOTUYECKOI €/IMHHIE, I'/Ie HaXO/[IUTCA
olepanoHHasa CUCTEMa NJIM KOHTEHT. Maitsbr JKYpHaJIOB MOTYT ObITb GobIMU. OHK
6I)ICTpO PaCTyT 1 CUJIBHO HarpysKaloT BBO/I-BbIBO/L. ITomecTB X HA OT/E/IBHBII JINCK,
BbI pacCllapaJijJieJIuTE IIPOIeCChl BBOJAAa-BbIBO/la 1 O/HOBPEMEHHO CHU3NUTE KOHKYPEHIINIO
3a 3aHATbIC JKECTKHE JNCKU.

Ecom BB IpeiocTaBuTE BO3MOKHOCTD PETYJINPOBATH MECTOTIONIOXKEHUE (hAIIOB Kyp-
HAJIOB, a/IMITHUCTPATOP CMOKET ITPUCBOUTD IAHHOMY CBOMCTBY HY’KHOE eMy 3HAaYeHHe.
B niporuBHOM ciryuae (ailsibl JKypHAJIOB BCe PaBHO OYYT IIePEMEIIEHbI B IPYTOE MECTO,
HO CII0CO0 3TOTO MTEPEMEIIEHUST MOKET BaM HE TIOHPABUTHCSL.

B onepanmonnpix cucremax cemeiicrsa UNIX rHan6osiee pacipocTpaHeHHbIM 0OXO0IAHBIM
IyTeM SBJISIOTCS CUMBOJIbHBIE CCBLIKY. Takas cchliika BeIeT U3 Ak 10gs K aKTyaJlb-
HOMY MECTOIOJIOKeHHIo (aitios. HeGombIoil m1aTol 3a 9TO CTAHOBATCS OIepaIMK
BBOJIA-BBIBOJIA 1TPU KAKJIOM OTKPBITUHU haiiia, HO KOHKYPEHIIUS 32 3aHATbIE JKeCTKHUE
JMCKU 00XOUTCS Kyia Ioposke. Elile MHe TOBOAMIOCH BUIETH BblJIeJIeHHbIE 110/ (haiiibt
JKYPHAJIOB (haiijIoBble CUCTEMBI, KOTOPbIe MOHTHUPOBAJINCH CPA3y MOl yCTAHOBOYHBIM
KaTaJIOTOM.

K cuacTtpio, Bce naBecTHbIe ITATGOPMBI TPOTOKOJMPOBAHUS TTO/IJIEP;KUBAIOT HACTPANBA-
eMble MapIIPyThI (UTO SIBJISIETCS elile OAHON IIPUUNHOI 0mKa3a 0T cCOOCTBEHHBIX CUCTEM
MIPOTOKOJINPOBAHNS ).

YpOBHU NPOTOKOIMPOBAHUSA

Yuras (M fake TPOCTO CKAaHUPYsT) (haiisrsl JKyPHAJIOB HOBOW CUCTEMBI, JIIOAN y4aTCs
MOHWMATD, YTO JIJIS 9TOI CUCTEMBI SIBJISIETCS] «HOPMAJIBHBIM». HeKoTOpbIe MPUIoKeH s,
0COOEHHO HOBBIE TPUTOKEHS IS HTEKTPOHHON KOMMEPITHN, KPaiiHe «3alryMIeHbl»;
OHU TEHEPUPYIOT MHOKECTBO ONMIMOOK B CBOUX (DailTax sKypHAIOB. BBIBAIOT CIIOKOWHBIE
MIPUTOKEHST, BOOOTITE He TIOCBITAIONIIE OTYETOB B MPOIECCE HOPMATHHOTO (DyHKITHOHM-
poBanus. B moboMm caydae, TPUIOKEHIE TaeT TTOHATD YeTOBEKY, KaK BLITJISAUT HOP-
MaJIBHBIN PESKUM.

BosbimHeTBO paspaboTuMKOB PeansyioT MPOTOKOJNPOBAHIE TaK, Kak Oy/ITO OHU caMu
SBJISTIOTCS] OCHOBHBIMU TIOTpebuTEIAME (hailsioB sKypHaioB. [Ipr aTOM aiMUHUCTPATO-
PbI ¥ MHKEHePbl U3 TPYTIBI MOJ/IePKKU ITPOBOJIST 32 aHAJIN30M 3TUX JKYyPHAJIOB Ky/1a
GoJibllie BpeMeHH, ueM Jio0oi paspabotunk. [IpoToKoIMpoBaHue JOJMKHO JeTaThCs
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C OPMEHTHUPOBKON HA 9KCIIYaTAIMIO CUCTEMBI,  He HA Pa3pabOTKy MU TECTUPOBa-
Hue. A 3Ha4uT, JI0OBIE COOBITHS, 3aperucTpupoBantbie ¢ yposueM «ERROR» win
«SEVERE», Tpe6yIioT geiicTBuii co CTOPOHBI 00CIyKUBaIOLIero mepconaa. Janexo ne
KayK/10€ MCKII0YEHIEe HYKHO (DUKCHPoBaTh Kak onOKy. ToT dhakT, uTo moab3oBaTesb
ommubCst MU BBOJIE HOMEPa KPEAUTHON KapThl U B PE3yJIbTate KOMIOHEHT, OTBEYATOTI[Hii
3a ee MPOBEPKY, BBIOPOCHI UCKIIOUEHNE, He 03HAYAET, YTO CJEAYET MPEATPUHIMATH
Kakue-To gefictBust. OmubKy B GU3HEC-JIOTUKE UK MPH TT0Jb30BATEIBCKOM BBOJIE
MMeET CMBICIT (PUKCUPOBATH KK TIPEAYTIPEKICHUS (€CIH UX BOOOIIE HYKHO (PUKCUPO-
BaTh). Ocrasbre yposenb « ERROR» 114 cepbesnbix cucTeMHBIX 1pobsiem. Hanpumep,
[PEIOXPAHUTEb, 3ACTPSBIIUEL B MOJOKEHUU «OTKPBIT», — 9TO OMUOKa. B HOpManbHbIX
06CTOATENBCTBAX TTO0GHOTO HE MOTJIO GBI TPOU3OITH, 1 CKOPEE BCETO, C APYTOH CTOPOHDI
COEJIMHEHUS JIOJKHBI OBITH TPOU3BEACHBI Hekue feiicTsusa. COOl Mpu MOAKIIOYCHIN
K 6aze JaHHBIX — 9TO OMUOKA, IPUUUHON KOTOPOH SIBJSETCS TIPOOIEMa B CETH MU HA
cepsepe Gasbl ganHbix. Vickimodenne NullPointerException aBroMmatuuecku ommOKoii
He CTAaHOBUTCH.

OTJ/1IAAKA >XXYPHAJI0B B MPOLIECCE SKCMJTYATALIUA

Pa3 y>x Mbl roBOPUM 06 YPOBHSIX NMPOTOKO/IMPOBAHMSI, YNOMSIHY NPO CBOK 60/bHYIO MO-
30/b: «OTNaAKy» XXYpHanoB B MPOLECCe 3KCMyaTaumum. DTOro NpakTUYeCcKn HUKoraa
[enaTh He CTOMT, TakK Kak BO3HUKAET TaKkoe KO/IMYECTBO MOMEX, YTO peasibHble Npobne-
Mbl TOHYT MOZ MHOTOYMC/IEHHBIMU pe3yNibTaTaMy TPAaCCUPOBKM METOLOB M O6bIYHLIMM
KOHTPOJ/IbHBIMKU TOYKaMW. MpyU 3TOM OCTaBUTb OTIAA0YHbIE COOBLIEHUS BKIIOYEHHBIMM
O4eHb Nerko. [1ocTaTouyHo B MpoLlecce pa3paboTku OTnpaBUTb GparMeHT Koaa B CVS
WK SVN NPU BKJTIOYEHHOM YPOBHE OT/MaZIKM B KOHMUIypaLmum CUCTEMbI MPOTOKONNPOBA-
HUS. S pekoMeHayt0 A06aBUTbL K MpoLeccy c60pKU Lar, KOTopbIi 6yAeT aBTOMaTUYECKM
yAansiTb BCe HAaCTPOVKW, MO3BOMSIIOWME BKIOYaTb OTNAAKY WUIIM TPAcCUPOBKY YPOBHEN
MPOTOKONMPOBaHMSI.

KaTanor coobLueHun

PacmpocTpaHeHHBIM 3aIIPOCOM OT OT/IeJIa SKCIIIYaTallN! SBJISIETCS TOTyIeHHe CIICKa
BCex coobMennii B (haiire jKypHana, KOTOpble MOJKET CTEHEPUPOBATDH crcTeMa. Taknme
3aITPOCHI BCET/IA BBI3BIBAIOT ¥ MEHs CTOH. BrrpoueM, ceffuac It 9KCIOpTa BCETO COfiep-
JKIMOTO JKYPHAJIOB I0OCTATOYHO HECKOTIBKUX YaCOB PAGOTHI € YTUINTAMI MHTEPHATIHO-
HaJIM3aIMN B TakuX cpefax pazpaborku, kak Eclipse, IDEA u NetBeans. Kak Tosibko Bee
coOMpPAeTCs B €IMHBIN MTAKET PECYPCOB, TTEPECHITTKA €70 B CIYKOY TTOMEPIKKHU TPYAHOCTET
HE BBI3BIBAET.

Kpome Toro, ¥k Kax10My COOOMIEHIIO MOKHO J00ABUTH OLHO3HAYHO TPAKTYEMBIE KOJBL.
Kozpr coobuennii 06/1a1a1oT 1By MsI 3aMedaTeIbHbIMU CBOMCTBaMU. Bo-1iepBhIX, oHu 06e-
CIIEYNBAIOT TOYHOCTD B3AMMOAEICTBI MEXKILY OTAEIOM SKCILTyaTal[iK U Pa3paboTdynKa-
mu. Ecii Bam Kora-uuOynb roBopriin: <51 He yBepeH, 4To o3HayaeT cooOIeHne, HO TaM
YIIOMUHAETCS O HeyCTPAHUMON CUCTEMHON OMIMOKe», 3HAYUT, UIMEETCsI HE0OXOAUMOCTh
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B Koz1aX coo01eHnii. Bo-BTOPbIX, 3HAYEHUS STHX KOJOB JIETKO HANTH B TEXHUYECKOMN 10~
KyMeHTanuu win B 6ase snanuii. [Ipegcrasbre, 4To B BalleM KOJe MHOTO Pa3 IOABJISIETCSI
CIeLY IO MaTTepH:

try {

} catch (TimeoutException e) {
LOGGER.log(Level.SEVERE, "Timeout failure connecting
to fulfillment system.", e);
}

ITpumenenne B cpesie pazpaborku Eclipse komanbr Externalize Strings jaeT Ham HOBBII
(aiin messages.properties u HOBbII Kiacc Messages. Bor uro Eclipse nomerniaer
B (baiinn messages.properties:

transparency/messages.properties

FulfillmentClient.@=Connection refused.
FulfillmentClient.l=Authorization failed. Credentials refused.
FulfillmentClient.2=Timeout failure connecting to fulfillment system.

JlocTym K 3TUM COOBIIEHNSIM OCYIIECTBIISIETCS Yepe3 MeTos getString(String key),
PUMEHEHHBII K HOBOMY CJIy:KeOHOMY KJaccy Messages, KOTOPbIil cpesia paspaboTKu
Eclipse cosmana B TOM e makere, 4TO U HCXOAHBIN KJIaCC:

transparency/Messages.java
public static String getString(String key) {
// BcmaBume aBmomamu4yecku eeHepupyemyw 3a2ayuKy memooa

try {
return RESOURCE_BUNDLE.getString(key);

} catch (MissingResourceException e) {
return '/’ + key + '!'’;
}

}

Xotsa komanza Externalize Strings 6pi1a foGasJiena uIst yIpoMEeHnsT MHTEPHAIIMOHATI-
3aIliH, ee MOKHO WCIOJIb30BaTh U JIJIsT APYTOTo THIla nHTepdeiica. Kak Toabko cpega
paspaborku Eclipse cobeper Bee cTpoku B 0iH (haiis, a crysKeOHbII METO/ NX BEPHET,
y Bac MOSIBUTCS 3aMedaTeTbHast OTIpaBHas TOUKa 11 BHECEHUs naMeHenuii. Hanpu-
Mep, Tocse HeOOJIbIIOro peJakTUPOBaHus Kiacca Messages mapaMerp key B MeTojie
getString(String key) cosmaer mpekpacHbiil KOJ| COOOIEHMIL:

transparency/Messages.java
public static String getString(String key) {
// BcmaBume aBmomamuyecku eeHepupyemyl 3a2/yuKy memooa
try {
return "(" + key + ") " + RESOURCE_BUNDLE.getString(key);
} catch (MissingResourceException e) {
return '/" + key + '!'’;
}



17.4. MNpoTokonupoBaHue 263

Yenoseuecknit thakTop

Camoe rraBHOE, 9TO (DAl 5Ky PHAJIOB MOTYT UM TAThCS JI0AbMU. To ecTh 0OHU (DOp-
MUPYIOT 4eJOBEKO-MAIMHHBII WHTepheic U TOJKHBI PACCMAaTPUBATHCS C YUETOM
Takoro (hakTopa, Kak MPUCYTCTBHE YeTOBeKa. ITO MOKET IPO3BYYaTh TPUBUATIBHO
WJIW JlasKe CMENTHO, HO B CTPECCOBOW CUTYAIIN¥, HATIPUMED B cJydae WHITUIEHTA
ypoBHs Severity 1, HeBepHas WHTepHpeTanus WHOOPMAIIUHT O COCTOSIHUU CUCTEMBI
MOJKET MPOJINTH Uian yeyryouts npobaemy. Onepatopsr ADC Tpu-Maiin-Aiinenn
HEBEPHO MHTEPIPETUPOBAJIH TOKA3AHN JaTINKOB AABJICHUS OXJTaKAT0MIeH JKUI-
KOCTHU U TEMIIEPATYPBI, UTO CIIPOBOIMPOBAJIO TIEJYI0 Yepeay OMUOOUHBIX AeHCTBUI
(em. xaury xetimca P. Haitnza Inviting Disaster, c. 49—-63). Koneuno, oTka3 cucrem,
C KOTOPBIMU MBI paboTaeM, He CTaHET IPUUNHOM paIHOaKTUBHBIX BBIOPOCOB B OKPY-
KATOTYIO CPEY, HO 0OOUTHCH BaM B THICAUYN AOJITAPOB BIOJHE MOXKeT. [ToaTomy
BaJKHO TAPAHTHUPOBATE, YTOOBI (DAfIITBI JKYPHATIOB MPETOCTABISAIN YETKYTO, TOUHYIO
1 KOHKPETHY0 WH(MOPMAIINIO TeM, KTO Oy/IeT UX YUTaTh.

Eciu ailjibl 5Ky pHAJIOB MIPEACTABILIOT COOOI MHTEPdEIiC 11 B3BaUMOAEHCTBYS «4eJI0-
BEK—MallllHa», OHU JIOJIKHbI ObITh HATIUCAHBI TAKKM 00Pa30M, YTOOBI 4€T0BEK MOT MaKCH-
MaJIbHO GBICTPO PACTIO3HATDH U MHTEPIIPETUPOBATH UX cofiepskiMoe. HyskeH MakcuMaibHo
uynTabeabHbIi (hopMar. 3puTesbHast CHCTEeMa YeT0BeKa — ATO GeCTIPEIeIeHTHO OBICTPHII
U CJIOJKHBIN MEXaHU3M pacro3HaBaHust mabaoHOB. [ToueMy jke MHOTOUUCIEHHDIE TIPO-
U3BOJIUTEHN JIEJIAIOT BCE BOBMOJKHOE, UTOOBI TIOMENIaTh 9TOM criocobHoctu? Pucynok 35
JIEMOHCTpUPYeT puMep dhopmMata KypHaa, IPOYNTATh KOTOPBIH CMOKET KOMITLIOTED
WJIN, BO3MOKHO, MApCUAHWH, HO YK HUKAK He YeJToBeK. ITO (hparMeHT 3arpy3Ku cepBepa
WebLogic 9.2. Bet MoskeTe ObICTPO HAlTH B HEM TIPeyTpeskaaloniee coodienne?

<hug 13, 2086 7:24:53 PM CDT= -Notice= <og Management= -BEA-178827= <The server
<hug 13, 2006 7:24:54 PM CDT= -MNoticex= <deblLogicServer: -BEA-BPB365= <Server stat
<Aug 13, 2086 7:24:54 PM CDT= MNotice= <MeblLogicServer> -BEA-BBB365= <Server stat
<hug 13, 2086 7:24:57 PM CDT= -Motice= <Securitys <BEA-898171= 4 oading the ident
A-ABA331> <Started Weblogic Admin Server "examplesServer" for domain "wl_server"
<hug 13, 2086 7:25:80 PM CDT= -Marning> <YorkManager= =BEA-802919> <nable to fir
map to the default WorkManager for the application bea_wls9_async_responses

<hug 13, 2086 7:25:80 PM CDT= Marning> <EJB> <BEA-014814> «The message driven be
chPolicy" that refers to an unknown work manager. The default work manager will k
Could not invoke browser, command=netscape -remote openURL{http://192.168.1.98:7€
can open from the cmd-line.

java.io.l0Exception: java.io.l0Exception: netscape: not found

<hug 13, 2086 7:25:08 PM CDT= -MNotice= <deblLogicServer: -BEA-BPB365= <Server stat
<hug 13, 2086 7:25:08 PM CDT= -MNotice= <deblLogicServer: -BEA-BPB366= <Server star

Puc. 35. 370T hopMaT NOHSATb HEBO3MOXXHO

Ha puc. 36 nmokasan xxypHai cepsepa npuioxenus WebSphere 6.1. B Hem uciosib-
3yeTcs TOT JKe CaMblil TPUKJIAHON TporpaMMHbIil nuTepdeiic java.util.logging,
YTO U B IIPEJbIAYIIEM IIPUMepe, HO YKacHBII opmart, IIpejaraeMblii 110 yMOJI4a-
HIUTO0, 3aMeHeH GoJiee TprueMIeMbIM. DTOT (hOPMAT YiKe AOCTYIIEH /ISt CKAHUPOBAHUST
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gesoBeyecknM raasoM. Eciv snats, uto 6yksst [, Wu A 0603Ha4aioT pasHbie yPOBHU
cepbestocTu («information», «warning» u «audit» ), HOUCK IpeayIPeKIEHNN U OLIH-
GOK CTAHOBUTCS TPUBHMAIBHOI 3a/1aueil. Pas/esienne Ha CTONOIBI TOMOTAET YEJIOBEKY
npounTath fanusie. O6paTrTe BHUMaHUE Ha TI0JIE ¢ KOJIaM¥ COOOTIEH I, ToMoraroIiee
aBTOMaThyeckoMy aHanusy (daiina. Taxoil hopmat skypHasa IOHATEH KaK 4eJI0BEKY,
Tak ¥ KOMIBIOTEPY.

[6/14/06 §:22:14:653 CDT] ooooooBa SSLComponentI I CWPKIBBO1I: SSL service is

[6/14/06 6:22:14:613 CDT) @B@B06Ba WSKeyStore W CWPKIBB41W: One or more kew
[8/14/06 §:22:14:846 CDT) oo@eoo0a SSLConfigMana I CWPKIBEBZYI: Disabling defau
[8/14/86 §:22:24:639 CDT] 60666600 WorkSpaceMona A WKSPBSGAI: Workspace config
[6/14/06 §:22:25:5858 CDT)] POBEAAAQ FileRepositor A ADMREB18I: Document cells/t:
[8/14/06 §:22:25:961 CDT) 6066000 SSLDiagnostic I CWPKIBEB14I: The SSL componel
[6/14/06 §:22:26:325 CDT] oo@bBooBa FileRepositor &  ADMRBE18I: Document cells/t:
[8/14/086 §:22:26:670 CDT] 6066600 SSLComponentI I CWPKIBBBZI: SSL service ini-

Puc. 36. MoHsATHbIN hopmaT

Pucynox 37 neMoHCcTpUpYyeT y:Ke 3HAKOMBIN HaM 110 TTEePBON MJLTIOCTPAITIHU BBIBOJT 3a-
IPY304HOIi rocsietoBaTebHOCTH cepBepa WebSphere, Ho Ha 5TOT pas aToT BBIBOJL 3a1TH-
can B hopMmaTe, KOTOPBIii TT0 yModanuio npearaet JDK-maker java.util. logging.

Aug 19, 2806 7:13:25 PM com.example.server .SS5LComponentIdentity emit
INFO: S5L service is initializing the configuration

Aug 19, 28086 7:13:25 PM com.example.server . WSKeyStore emit

WARNING: One or more key stores are using the default password.

Aug 19, 28086 7:13:25 PM com.examp le.server .SSLConf igMonager emit

INFO: Dizabling default hosthame verification for HTTPS URL conhections.
Aug 19, 2806 7:13:25 PM com.examp le.server .WorkSpaceManager emit

INFO: Workspace configuration consistency check is false.

Aug 19, 2806 7:13:25 PM com.example.server.FileRepository emit

INFO: Document cells/trozNodeBlCell/security.xml is modified.

Aug 19, 2806 7:13:25 PM com.example.server.SSLDiagnostic emit

INFO: The S5L component's FFDC Diagnostic Module com.ibm.ws.ssl.core.SS5LDiognosti
Aug 19, 2806 7:13:25 PM com.example.server.FileRepository emit

INFO: Document cells/trozNodeBlCel l/security.xml is modified.

Aug 19, 2806 7:13:25 PM com.example.server .SSLComponentIdentity emit
INFO: S5L service initialization completed successfully

Puc. 37. dopmart, npeasaraemblit No yMonyaHuto B java.util.logging

A He 3Ha10, KTO MpUAyMaT 3TOT (hOPMAT U3 IBYX CTPOK, HO OH JIEJIACT BU3YaJIbHOE BOC-
NpUsTHE JKypHaJa COBEPIIEHHO HEBO3MOXKHBIM. BoJiee TOTo, aHan3 sKypHaJa IpyrumMu
MporpaMMaM# B 3TOM CJlydae TOXKe 3aTpPyZHEH. YTUINUTA grep ¢ TaKuM (POpMaToM pa-
6orarb He ymeer. Bam nipunercst vaiitn xkaxoro-uu6yap UNIX-xakepa ctapoif mkosbl,
KOTOPBIN cymMeeT IPUMEHUTD oinH 13 awk-Tpiokos. [Tepen atum hopmaTom GecCUIbHbI
1 4eJIOBEK, U KOMITBIOTEP.
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LUAMAHCKHME ONEPALIUN

Kak s y>e roBopwn, N0y O4eHb XOPOLLO BbISIBASIOT WabnoHsbl. 1o cyTu, y Hac ecTb ecTe-
CTBEHHas! CK/TOHHOCTb K NMOMUCKY LWabnoHOB Aaxke TaM, rae OHW OTCYTCTBYHOT. B cBoel kHure
«Why People Believe Weird Things» Maiikn LLlepMep o6cy>xaaeT BIUSHME 3BOJIIOLMM Ha
pacno3HaBaHue LWabsioHOB. Te ApeBHWE NOAM, KOTOPbIE HE MOMMN Pacrno3HaTh peasibHbIN
WabnoH, HanpuMep coYeTaHue CBeTa U TeHU, B peasibHOCTU OKa3blBABLLEECS S1e0napaoM,
C MeHblUel BepOSITHOCTbIO MepesaBany CBOM FeHbl, YeM Te, KTO pacro3HaBasn Aaxe He-
CywiecTByowme WabnoHbl 1 6exan npoyb OT KyCTOB, KOTOPbIE BbIMIIAENM KaK Jieonapa.

[ApyrviMu crioBaMK, LieHa IOXXHOMONOXUTENBHOrO cpabaTbiBaHWst — «pacrio3HaBaHUs» OT-
CYTCTBYHOLLErO WabnoHa — 6bl1a MMHUManNbHOM, B TO BPEMS KaK 3a JIOXHOOTpULIATENIbHOE
cpabaTbiBaHMe — HeyMeHWe Pacro3HaTb peasnbHO CYLLECTBYHOLMI WabNoH — NPUXOAMNIOCH
[0poro nnatuTb. LepMep yTBEpXXAAeT, YTO MMEHHO AaBneHME 3BOOLMOHHOIO oTbopa
CrMoco6CTBYET CKIOHHOCTY K CyeBepusiM. MHe NpUXOAMIOCh BUAETb 3TO Ha NpakTuke. Koraa
CUCTEMa HaXOAMTCA Ha rpaHu 0TKasa, aAMUHUCTPATOPY NPUXOAUTCS OYeHb BbICTPO NMPOXOANUTb
3Tanbl HabMIOAEHNS!, aHanK3a, BbIABMXKEHWS TUNOTE3 U AelCTBUS. Ecin felicTteus npueoasTt
K MONOXWUTENbHOMY Pe3y/bTaTy, OHWM CTAHOBSITCA YacTblo CTaTUCTUKM, @ BO3MOXHO, AaXe
4aCTblo AOKYMEHTMPOBAHHOM 6a3bl 3HaHWI. HO OTKyAa M3BECTHO, YTO 3TW AeNCTBUS Gbln
KOPPEKTHbIMU? A YTO, €CIM 3TO NPOCTO COBMAaAeHWe?

OnHaXab! 51 CTONKHYJICA C CUTyaumei, Koraa AeNCTBIUS MPynibl, 3aHUMatoLLENcs 06CNy X BaHu-
€M OZIHOrO M3 MOMX PaHHMX KOMMEPYECKUX NMPUMIOXKEHWH, BbI/IM HAYEM HE JyYLlEe By/IbrapHOro
LaMaHCTBa. Sl CTosiN psSiAOM C aAMUHUCTPATOPOM, KOrAa Ha ero neiapkep npuLio coobLieHme.
OH HeMeZ/IeHHO aBTOPM30BasCs Ha paboueM cepsepe H6a3bl AaHHbBIX M HaYan ero aBapuiiHoe
nepekoyeHune. M3 mobonbITCTBa S CNPOCU, YTO NPOMCXOAUT. MHe pacckasanu, YTo npu-
wepLee coobLyeHne MHPOPMUPYET O CKOPOM OTKase cepaepa 6a3bl AaHHbIX, MO3TOMY HY>XHO
KaK MOXHO 6bICTpee NepekiounTLCS Ha Pe3epBHLIN y3en 1 nepesarpy3uTb OCHOBHYHO 6a3y
[laHHbIX. S MOCMOTPEN Ha NelaXep, 1 Mo CnvHe y MeHst nobexanu Mypaluku. CooblieHne
rnacuno: «[JoCTUrHyT npeaen BpeMeHW XM3HU KaHana AaHHbIX. TpebyeTcs copoc».

PasymeeTtcs, s y3Han 3710 cooblleHve, Beab 9 CaM ero Hanucan. Ml oHo He UMeno Huka-
KOro OTHOLEHUS K 6a3e AaHHbIX. TO 6blfo 0TNaAoYHOe cooblleHne (CM. MpeablayLLyto
Bpe3ky «OT/azka XXypHanoB B MpoLecce 3KCryaTaummn»), MHOPMUPYIOLLEE MEHS O TOM,
YTO 3alMGPOBAHHBIN KaHan CBA3M C BHELLUHMM MOCTaBLUMKOM paboTaeT ye A0CTaTOYHO
[ONro Ans Toro, Ytobbl KoY WKMMPOBaHMS CKOPO CTan yS3BMMbIM MPOCTO M3-3a 06beMa
06CNyXXMBAEMbIX 3TUM KaHasIoM 3alnMpOoBaHHbIX AaHHbIX. Takoe C/ly4anocb NPUMEPHO pa3
B Heaento. YactnyHo npobnema 3akntoyanacb B TOM, YTO B C/IOBOCOYETAHUMN «TpebyeTcs
CcHpOC» HMYEro He roBOPUIOCH O TOM, KTO AOSIKEH €ro BbiMoNHWUTb. EciM nocMoTpeTb kof,
CTaHOBW/IOCh MOHSTHBIM, YTO MPUIOXEHME CaMO OCYLLECTBUT COPOC kaHana cpasy e nocne
OTNpaBKM CO0BLLEHNS, — HO Yy aApecaToB COOOLLEHUSI He BblT0 BO3MOXHOCTU YBUAETb KOA.
B cBOE BpeMsi s OCTaBW/ BK/TOUEHHBIM PEXUM BbIBOAA 3TUX OT/IRA0UHbIX COOBLLEHNI, YTO6bI
MOHATb, HAaCKOMbKO YacTO BO3HMKAET Takasi CUTyaumsi MPU HOPMasbHbIX 06beMax AaHHbIX.
A NOTOM NpOCTO 3abbis1 €ro OTK/IYNTD.

MHe yAanocb BbiSIBUTb MOMEHT 3apOXKAEHWS! 3TOr0 MUda 0 HEO6XOAUMOCTU aBapUIHOTO
nepektoyeHns 6asbl AaHHbIX. [PUMEPHO LWeCTb MecsLEeB Ha3az cpasy nocne obeaa cnyymncs
CUCTEMHBIV 0TKa3. W cooblueHne «TpebyeTcs copoc» oKasanoch NocieaHuM, 3aduKkcnpo-
BaHHbIM nepes nageHnem cepepa Sybase. MpUUYMHHO-CNEACTBEHHAs! CBS3b MEXAY 3TUMU
BELLaMM OTCYTCTBOBA/A, HO OHW NMPOU30LLIM OAHOBPEMEHHO. HMKakoro npeaynpexaatoLlero
coobLieHnst 06 oTkase 6a3bl AaHHbIX He 6b110 — elt TpeboBanock UcnpaBreHne oT Sybase,
KOTOPOE Mbl MPUMEHMSIN MOYTM CPasy Xe Nocse OTKNoYeHMs. Ho coBnageHue aByx cobbITui
BO BPEMEHW B COYETAHUM C HEYETKO CPOPMYNMPOBaHHBLIM COOBLLEHMEM 3aCTaBUIO aAMUHW-
CTpaTOpOB B TEYEHUE LLIECTU MECSLIEB B Yachl MMKOBbIX HAarpy3oK pas B HEAESIO BbIMOJHATbL
nepektoyeHne 6asbl AaHHbIX.
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3aKknoymTenbHble 3aMevyaHns

Co001meHnst IOMKHBI COMEPKATH UAEHTU(HUKATOD, TTO3BOISIONTHI TPOCTETATD ITAITHI
TPaH3aKIIH. DTO MOKET OBITH HAEHTUHOUKATOD MOTb30BATENST, MIEHTU(HHKATOP Ceanca,
UICHTU(PUKATOP TPAH3AKITUN UJTH IaKe CIIydaiiHOe YN0, MPUCBOEHHOE B MOMEHT TIPU-
xo71a 3apoca. Kora HacTymaeT BpeMs Torpy3uThes B uyTenne xxypHasia u3 10 000 ctpok
(HamprMep, TocIe 0TKa3a), BO3MOKHOCTD YKa3aTh YTHJINTE grep HOMEP CTPOKH U3PSTHO
CO9KOHOMUT BaM BpeMs.

Crenyer hUKCUpPOBATH MHTEPECHBIE TIEPEXO/IBI MEXKY COCTOSHUSAMM, JIAXKe €CTU BbI
nanupyete ucnoab3oBaTh SNMP-noBymknu unu JMX-yBegomaenus s nnGopmu-
pPOBaHMS CUCTEeMBI MOHUTOPUHTA. Hanuncanme 1omoHUTEebHOTO Koa uid (hUKcaIum
CMEHBI COCTOSHUSA 3aHUMAET BCETO HECKOJBKO CEKYHJI, HO BBIBOJUMBIC 3TUM KOJIOM
JIAHHBIE CYIECTBEHHO YIIPOIIAIOT 3KCILTyaTaluio cucteMbl. KpoMe Toro, ata 3anuch
KpaiiHe BasKHA TIPU aHAJIM3aX TPUYUH COOSL.

17.5. CucremMbl MOHUTOPUHra

[axe camag snyydmas cucteMa IIPOTOKOJIUPOBAHUS MOXKET IIOMOYb TOJBKO I1PU
paboTatoleM npuaokeHuu. MepTBbie IPOIECCH CJAeI0B He OCcTaBasIOT. Kak u
3aBuciine mpoieccol. [ToaTomy Tpebyercs HeuTo, HabIIOLA0IIEE 3a TTPOIECCOM
U3BHE, — KAKOH-TO HHCTPYMEHT, PaGOTAIONIIIT 10 TPUHITUITY YePHOTO SIIIUKA ¥ CJIe-
IANWI 32 3/I0pPOBbEM 1 GJIATOTIOTYYHEM TPUIOKEHIS U KOMITBIOTEPa, HA KOTOPOM
OHO 3211y LIIEHO.

371ech MBI BCTYIIaeM B 00,1aCTh CHCTEM MOHUTOPUHTA. PUCYHOK 38 IeMOHCTPUPYET M3psij-
HO YIIPOIIEHHOE TIPEACTABICHNE TAKOI CUCTEMbL. BasKHBIMI KOMIOHEHTaMU TT000HOTO
«HAOJII0/IATEIsT CO CTOPOHBI» SBJISIIOTCS areHThI, COOMparoIne NHHOPMAIIHIO, & TAKKe
HAJIC)KHBI MEXaHWM3M TIepeiaui, 0TOOpaKkeHus 1 00paboTKK MHMDOPMAIIHH.

Y 60JIbITUHCTBA CUCTEM MOHUTOPHHTA aT€HThI 3aITyCKAIOTCA HA T€X XOCTaX, 32 KOTO-
pBIMU BeJeTcs HabJIoieHre. DTH areHThl BHIIOJIHSAIOT EPUOJAMYECKYIO IPOBEPKY,
B TOM YHCJIE ITPOBEPKY CTATUCTUKH ITPOU3BOJIUTEIbHOCTH OITePAIITMOHHON CUCTEMBI,
COCTOSIHUS TIPOTIECCOB, COBNaieHus (haiiloB Ky pPHAJIOB ¢ abJIoOHaMK U cayaTeei
noproB. B ciryuae xoctoB UNIX oHuM cKaHUPYIOT 5Ky pHaJI syslog u jiiobbie Apyrue
aiiybl )KypHaAJIOB, HacTpOeHHbIe afMuHUCTparopoM. Ha xoctax Windows ckanupy-
eTcst TaksKe Ky pHa coopiTrii Windows. B ioka3zaHHOM IIpuMepe areHT Ha cepBepe
6a3bl JAHHBIX 3aMeYaeT, uTo Hasa mpekparuaa csoio pabory. On cozmaer cobbITHE
1JIst OpOKepa cOOOIEHUIT — BCTPOEHHOTO KOMIIOHEHTA, (PYHKITMOHUPYIOIIETO KAaK
YacTh CUCTEMbl MOHUTOPUHTA. Bpokep paccolyaet npeaynpexaeHue 0 BO3MOKHON
omnbKe BCeM aKTUBHBIM KJMEHTaM. B TaHHOM cilydyae KOHCOJIb MOHUTOPUHTA Y
AJIMUHKUCTPATOPA — KJIUEHTCKOE TIPUJIoKeHne, 06palaioneecs K CHCTeMe MOHUTO-
puHTa, — 0TOGpaXKaeT NpeAyIpesxKJAeHUE B BUIE TEKCTOBOTO COOOIIEHUS 1 MEHAET
[[BET 3HAuKa 6Aa3bl JIAHHBIX HA KPACHDIH.
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ITH areHTHI OTJIUYHO PACTO3HAIOT COOBITHUS, HAa MOMCK KOTOPBIX UX 3aTIPOrPaM-
MUpOBaJu: MabJaoHbl B aitaax xkypHasos, SNMP-ioByku, npoieccs, KOTopbie
MPEKPATUIIN CBOIO PabOTy WJIHU TOTPEOISAIOT GOIIbINE PECYPCOB, YeM UM ObIJIO BbI-
nesieHo, (haiiaoBbie cCHCTEMbI, OJIU3KIE K IEPETOJTHEH IO, U T. 1. Heokuanuoe min
HOBOE MOBeJIeHNE, He MPUBOJISIINEE K OJHOMY U3 3TUX COOBITHH, MOKET OCTATHCSI
HepacnosHanubiM. K npumMepy, mpu euHom popmare huKcarum onmnmmboK B jKy pHaJe
MOKeT ObITh 0OHApysKeHa HeoKuAaHHast onbKa. Eciiu e omubKu Kakoro-To THIa
He pukcupyrorca i pukcupytorced B Ipyrom opmare, cucreMa MOHUTOPUHTA HE
B COCTOSTHUM UX BBISIBUTD.

XocT npunoxeHus

Cepsep
~ =P\ npunoxenus

KoHconb
MOHUTOPUHra !
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Puc. 38. CxeMa cucTeMbl MOHUTOPUHIa

ATeHTBI 1'[0,7106HI)I BHEAPEHHBIM B BOEHHYIO YaCTb pEeIiopTepam. Onn HaXOJATCA pAJIOM
C MECTOM I[efICTBHH, TO €CTb B 30HE pUCKa. Ecan xoct IpeKpaliaeT pa60Ty, areHT TaK>XKe
BBIXO/IUT U3 CTPOSI. HOSTOMy CUCTEMbI MOHUTOPWHTA BCET/la MOJIb3YIOTCA KOHTPOJIb-
HBIMU CHUTHaJIaMU [IJI1 PACIIO3HaBaHU A Hepa60Talomero areHTa nJjan OTKa3a Beaymeﬁ
K are’uTy CceTu.

Buenpenmbie ;KkypHATUCTBI TOJKHBI KMETh BOSMOKHOCTH OTTIPABJISTH CBOM PETIOPTAKH
BTaseTy; aHaJOTMYHO OOCTOST JIeJia ¢ areHTaM¥ MOHUTOpIHTa. CHCTEeMbl MOHIUTOPHHTA
Kpaiite 3aBUCUMbI 0T OecriepeOoiiHol focTaBKku coobinennit. Bo BHepeHHbIX KOpriopa-
TUBHBIX CUCTEMAX MaJIOTO ¥ CPEIHETO pa3Mepa TpaK MOHUTOPUHTA MHOT/IA TPOXOIUAT
Te Ke caMble CErMEHTBI CETH, UTO U pabouuii Tpaduk. ITO He OYeHb XOPOIIasi CUTya-
s, Beb B MOA00HBIX crydasx MpodeMbl ¢ paboueil ceThio — HAIIPUMED, CETEBOI
yepBb, DDoS-araka uju ctapas 100pas omdKa B KOHGUTYPAIMK — aBTOMAaTUYECKU
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OTKJIIOYAIOT cucTeMy MoHuTopuHra. CBA3aHHbIA ¢ 3TOl cucTeMoil TpaUK 4acTo co-
JepKUT KoH(DUAEHUAIbHY 0 MHPOPMALUIO. ITO He 0043aTeIbHO MOTY T OBITh I1aPO-
Ju. 3a4acTylo TaM IIepealoTcs UMeHa XOCTOB, MMeHa [0J1b30BaTe/Iell, BHYyTPEHHUE
IP-azpeca, pparmenTsl (ailIoB KypHaAI0B, UMEHA U MACHTHU(MUKATOPHI IIPOLECCOB
u 11p. HuuTo u3 3T0ro He Z0OJKHO 0Ka3aThCs B 00IIEM JOCTYIIE, IO3TOMY JaHHbIi
TpaduK He TOJIKEH IIepeceKaTh IPaHuL, BUPTYaJbHON JJOKaJbHO! CETH, 0 KOTOPOIi
uzner obuii Tpaduk.

MOHUWUTOPWUHTI BE3 ATEHTOB

HekoTopble cucTeMbl MOHWUTOPWHIa MpeAfiaraloT BapuaHTbl YCTaHOBKM 6e3 areHToB. Mx
pa3paboTunKku yTBEPXAAlOT, YTOo, U36aBMBLLUMCL OT areHTa Ha XOCTe, 3a KOTOPbIM BeAeTCs
HabmoaeHne, Mbl COKpallaeM HENPOU3BOAWTESbHbIE N3AEPXKKM MpoLieccopa. Mo 6onbLiomy
CYeTy, 3TO MapKeTMHIoBas ynoBKa. [Jaxe ecnu AaHHble MOHUTOPUHIra cobuparoTcs ¢ Apy-
roro XocTta, HaMm BCe paBHO He 060WTUCL 6e3 B3auMOAENCTBUS C onepaLMoOHHON CUCTEMOM
Habnoaaemolt MawuHbl. K npumepy, nporpamma Operations Manager ot Microsoft MoxeT
paboTaTb 6e3 areHTa. B 3TOI KOHdUIrypauny cepeep yrpaBineHuUsl UCMOMb3yeT BCTPOEHHbIN
XKYpHan CUCTEMHBIX COBbITUIA U CPeACTBA YAANEHHOO aAMUHUCTPUPOBaHNUS HabnoaaeMoro
xocTa. To ecTb c60p MHPOPMaLMM MO-NPEXHEMY NMPOUCXOAUT U NoTpebneHne pecypcos
3TOro XOCTa NPOAOSIKAETCS.

Kommepyeckme cuMcteMbl MOHUTOPUHIa

Panee B 60JbIITNX KOMMEPYECKUX CUCTEMaX MOHUTOPUHTA OBIJIN 3aUHTEPECOBaA-
HBI TOJIBKO KpyIHble npeanpusaTusd. Takue npouspoaurenu, kak IBM, Computer
Associates u Hewlett-Packard, mocsie MHOrOMUJIIMOHHBIX C/IETIOK BOIIJIN B CITUCOK
Fortune 500. ITocse Toro Kak menoBoii MuUp cTaja paboTaTh 0 pacuucanuio 24,7,
cucTeMbl cTasiu 6orbiine. B 910 jke BpeMst Ipou3BOANTE M OOHAPY KU BO3MOKHOCTH
HOBBIX CerMeHTOB phiHKa. Yparad Karpuna B 2005 rogy u cobsitus 11 ceHTsa6ps
2001 rosia mpoOAEMOHCTPUPOBAJIHU OCTPYIO HEOOXOUMOCTD B HA/[E)KHOM aBapUITHOM
BOCCTaHOBJeHUM 1 Gecnepeboiinoi pabore. (Muorue pykosogureau M T-oTaenos
npobOBAJIU MOAHATH TPEBOTY TIepejl TPUXO00M yparana KaTpuHa, HO IIIaHUPOBa-
HUE aBapUITHOTO BOCCTAHOBJIEHV S HUKOT/Ia 0C000 He MPUBJIEKAJIO PYKOBOAUTEEH 1
AUPEKTOPOB, MOKA PSIAY KOMIIAHWIT HE TPUIIIOCH TPEKPATUTH CBOIO paboTy TPOCTO
M3-32 OTCYTCTBUA I1JIaHa JICHCTBUI B KPUTUUECKUX cuTyanusax.) CTporasg HopMaTuB-
HO-TIpaBOBast 6a3a, BOHUKINAS [IOCJIE TOTAJIbHOTO BHeApeHus pasena 404! sakona
Capbeiinza — OkcJn, TakyKe TOBBICUIIA BAKHOCTh KOHTPOJIsE 6€3011aCHOCTY M MOHU-
TopuHTra. B pe3yibTraTe 3TOro B3auMo/IeicTBUA pa3dHbIX (paKTOPOB KOMMepYecKue
CUCTEeMBI MOHUTOPUHTA CTAJIM TPUBBIYHON 4aCThIO T1060T0 GU3Heca.

! Mens 10 ykaca 3abasJistet, uto pasaen 404 rpedyeT KOHTPoJIs KOHMUAEHIIMAIbHOI nH(OPMAIIN
11 BO3MOKHOCTH ITPOBEPSTH UCTOUHUK KaXK/[0T0 (pparMenTa (prHaHCOBBIX IAHHBIX, B TO BPEM: KaK
«onmbOxa 404» B Ilurepnere o3nadaeT «ie HaiijeHo». Brpouem, Ha GOJIBITMHCTBE BEYEPUHOK,
B KOTOPBIX S IPUHUMAJI YYacTHe, 3Ta IIyTKa He TIPOU3BO/IUIIA HY;KHOTO addeKTa.
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YMNPABJIEHUE KOPMOPATUBHbIMU NMPUNTOXXEHNAMU

Mo 6onbluOMyY CcUeTY, pacCMaTpUBaeMble CUCTEMbI OPUEHTUPOBAHbI HA YNpaB/ieHUe CETAMU
1 cepBepaMu. B koHUe 1990-x rofoB. BO3HUKIIO U3PSAHOE KOTIMYECTBO MENKMX KOMMaHUM,
HaLeneHHbIX Ha paboTy € NpUNoXeHUsMKU. B oTnnvume OT CBOMX MpeaLlecTBEHHUKOB OHU
CYMTann AOCTYMHOCTb M NPOM3BOANTENBHOCTD NPUOXEHUIA OnpeaenstowmmMm hakTopamm
ans ynobcrsa nonb3osatensi. OgHako 60nbLune pbibbl Bceraa easT Menkux, U 3Tm Menkue
upMbl € pbiHKa ncyesnu. OcHoBHble NpoussoauTenu: HP, EMC, BMC, IBM, CA (B 3Tol 06-
NACTN HEBO3MOXHO BbDKUTb (hMpMaM, MacluTab KOTOPbIX HEAOCTAaTOYHO BENUK, YTODObI 1X
y3HaBasim BCero no AByM Uin TpeM BykBaM) — celvac 06beAMHSIIOT 3TU NPOAYKTHI, HaLe-
NEeHHble Ha paboTy C NPUNOXEHMSIMU, CO CBOMMMW OCHOBHBIMU MPOAYKTaMK, YTOObI cO34aThb
nepcnekTUBHbIE KOMMEKCh! YNpaBeHUsl KOpropaTUBHBLIMU MPUMOXKEHUSIMU.

B 3TUX KOMMMEeKcax Co4eTaeTcsl OCBEAOMIIEHHOCTb O COCTOSIHUM CETU, CEPBEPOB U MPUOo-
YKeHU, 4yTobbl (B TEOpMM) 06eCcrneynTb MOSHYK BUAMMOCTbL CUCTEM. OHM MOAAEPXMBAOT
aBTOMaTUyeckoe obHapy)eHue 3aBUCUMOCTEN MyTEM MPOCNYLWMBAHUSA CETEBbIX NaKETOB
1 nonyyeHns 6a3oBbiX XapaKTEPUCTUK MPOM3BOAMTENIBHOCTU. ITO NMEPCrneKTUBHbIE KOM-
MMeKCcbl, KOTOpble MOryT AaTb HaM HOBbIE, 3aMeyaTesbHble Bely, 0COGEHHO eCnv HauHyT
noaaepXmBaTb MYHKUMOHAbHbIE BO3MOXHOCTM, XapaKTepHbIE AN XKM3HEHHOrO LKA Nnpu-
JIOXXEHWIA, TaKMe Kak ynpasneHve KoHbUrypaumel, aBToMaTU3MpoBaHHOE pa3BepThiBaH1e
W Harpy3o4Hoe TeCTMpPOBaHMWE. 3TO BbICTPO Pa3BMBAIOLIMINCS CEMMEHT pbIHKa.

HepnocTaTku KOMMepyecKux CUCTeM

Habopbl TEXHUYECKUX CPEJCTB OT KPYITHBIX IIPOU3BOAUTEEN CTAOUIBHBI, PA3BUTHI U
XOPOIIIO TO/IEPKUBAIOTCS. Ecain ncnosb3oBaTh Bbipaskenus us kauru /xxeddpu Mypa
Crossing the Chasm, 3T cuCTEMBI y3Ke BOILIM B YUCJIO «HOBEHIINMX U3 MIMPOKO PACIIPO-
CTPaHEHHBIX» — OJINH M3 CAMBIX KECTKUX PBIHKOB JIJIS TPO/IAKU TeXHOJIOTHH. Eciin y HuX
1 eCTh HeJIOCTATOK, TO 3T0 opueHTalus Ha VT (xoTs Bpsiz 1: M. Bpe3Ky «YIpaBjieHue
KOPIIOPATUBHBIMU MPUJIOKEHUSMU» B IIPEIBIYIIEM TIo/Ipa3ene). B Hactodiee BpeMs
YIKE HEIPUEMJIEMO — JIa ¥ B IPUHITUIIE 9TO ObLIA HE caMast JIydIiast ujaest — OTAENSATh
(OYHKIIMOHUPOBAHHUE TIPOU3BO/ICTBEHHDBIX CHCTEM OT UX OU3HEC-JIOTUKL,

O6benunene hyHKIMOHNPOBAHIS ¢ KOMMEPYECKUMU PE3YIbTaTaMu TpebyeT yMeHUs
COIIOCTABJIATD «CUCTEMHYIO» U «/1eJI0BYI0» nHMopManuio. K npumepy, MoskeTe Ji1 BbI B
TUIIUYHOM COBPEMEHHOI paciipe/ie/IeHHON cucTeMe OJHO3HAYHO WAeHTU(DUIIUPOBATD,
KaKOH M3 cepBepoOB IIPEJ0CTaBIIAeT KOHKPeTHYIO QyHKIMI0? MHe KaxkeTcs, 4To HeT.
Cxopee Bcero, oaHa (hyHKIMS [TOAJEP:KUBAETCS IPYIIIION cepBEPOB Ha PA3HBIX YPOB-
Hax. COOTBETCTBEHHO, CHCTEMa MOHUTOPUHTA JI0JIKHA OBITH OCBEIOMIIEHA HE TOJIBKO O
CHCTEMaX, HO ¥ O MPEI0CTaBIIsIeMbIX UMY GusHec-cepsucax. [1o cyTtu, Tpebyercst, 4To6bI
oHa GblJIa B COCTOSTHUY OIPEIETUTD BAUSHUE HA 3TH CEPBUCHI JI0OOT0 CUCTEMHOTO
COOBITHST — Kak MPOOJIEMBI, TAK ¥ MPOCTO OTKJIOHEHUS TTOKAa3aTeeil 0T HOPMAJIbHOTO
snauenust. J[o cux mop 60IBITHHCTBO KOMMEPUECKUX CUCTEM, BEPOSATHO, CYUTAIIO, UTO
NPUIOKEHNEe He 06ecrednBaeT COGCTBEHHYIO BUAUMOCTD. B 9TH cHCTEMbI HaYasu BHE-
APATH TOMNEPKKY JAHHOTO THIA OCBEJOMIEHHOCTH, HO pabOThI B 9TOM HATIPABJICHUH
IPEJCTOUT ellle MHOTO.
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CyriecTByer ele OfIMH Cepbe3HbIH HeIOCTATOK paccMaTpUBaeMbIX cucTeM. /lesio B ToM,
4TO OHU MOTYT COOOTIUTH TOJBKO CBOIO TOUKY 3peHuUst Ha rpoucxosiiee. [Toatomy Bos-
MOJKHA CUTYaI[¥st, KOT/Ia BCe KOMITIOHEHTBI OKPY/KEHUsI caMu 1o cebe (DyHKITMOHUPYIOT, HO
B I1€JIOM KOHEYHBIH 1T0JIb30BATEIb BUIUT COBEPIICHHO HEYIOBIECTBOPUTEIBHbIH Pe3yIbTaT.
[Tomo6HOE YacTo POUCXOAUT B CITydae 3a0JI0KUPOBAHHBIX TOTOKOB MJIM KACKATHBIX OT-
Ka30B. Jlaske Py KOPPEKTHOM 0OCITYKMBAHUH OOJIBITHHCTBA TT0Jb30BATE/El HEKOTOPHIE
U3 HUX MOTYT UCITBITBIBATH POOIEMBI 13-3a CBOUX TIpoduJieii, 6paysepos, (aiinos cookie
WJIN IPYTUX BHEIMHUX (hakTopoB. OCHOBHBIE CUCTEMBI /10 CUX 11O HE TPEACTABIAIOT
B3TJISI/I HA CUCTEMY € TIO3UIIMHU TTOJIb30BATEIs, OHU MTOKA3bIBAIOT, KaK CHCTEMa BUJIUT camMa
cebs1. OIHAKO TIOSIBUIICS PSAJl HOBBIX MTPOYKTOB (TIOKA HE CheJIEHHBIX 60JIee KPYITHBIMK
(bupmMamu), KOTopbie CTaBAT cebs Ha MO3UIIUIO TI0JB30BATEIS.

[MpoekTnpoBaHne Ans CUCTEM MOHUTOPUHIa

Boi60op crcTeMbl MOHUTOPUHTA MPAKTUYECKU BCET/IA JETAaeTCst 32 Bac. ITO JA0POTHe
CHCTEMBI, TPEOYIOTIIE TOBCEMECTHOTO BHEAPEHU I IPUHeceHus npubblin. Opuu
pa3 BbIOpaHHas ¥ BHEAPEHHAs cucTeMa OyeT MHOTO JIeT BHEAPATLCS BO Bee UT-
(ynkimonuposanue. ITo pelieHne NepekuBeT KOPIOPATUBHYIO OPUEHTUPOBAHHOCTD
Ha OllePAI[MOHHBIE CUCTEMDI, I3bIKU [TPOrPAMMUPOBAHNS, TPOU3BOIUTEIEH AlllIapaTHOTO
obectieueHrs 1 OpraHu3alMOHHbIE [arpaMMbl. [pyriuMu cJI0BaMu, BEPOSITHOCTD TOTO,
YTO CUCTEeMa MOHUTOPUHTA BOW/IET «B UTPY» UMEHHO B TOT MOMEHT, KOT'/Ia BBI IIPOEKTH-
pyeTe HOBYIO IpOrpamMmy, Kpaiine Majia. A 3Ha4UT, OHA CTAHOBUTCS YaCTBIO CPEJIbl, /71
KOTOPOIi BbI IPOEKTUPYETE.

B raxyio cpeny kpaiitie 1erko 106aBUTH MOAMEPKKY KOHKPETHON CHCTEMBI MOHH-
TOPUHTA, TIOJIYYUB B Pe3yJIbTaTe CUIbHYI0 B3AUMO3aBUCUMOCTD U 3aAMKHYTOCTD Ha
OIHOTO TTPOU3BOAUTENS. DTON JOBYIIKU MOKHO U36€KaTh, MPH MPOEKTHPOBAHUN
OPHMEHTHUPYACH KaK OPUIHATHHO, TaK U (HaKTHIECKN Ha HEGOTBINOH HabOP TpHUMe-
HUMBIX CTAHJIAPTOB.

WHO®OPMUPOBAHHOCTb O BHELLUHEM OKPY)XEHUN

B craTtbe «In Ambient Displays: Turning Architectural Space into an Interface between People
and Digital Information» rpynna uccneposateneit U3 megnanabopatopum MaccadyceTckoro
TEXHONIOrMYECKOr0 MHCTUTYTa NPUBOAUT AOBOAbI B MOMb3y AMCIIIEEB, OTPaXatoLmnx OKpy-
artollyto 06CTaHOBKY. B NMoOHsITUE OKpyXkatowwen 06CTaHOBKM BXOAST HEMPOMKUE 3BYKM,
ocCBeLUeHVe, LWAbMoHbI ABMKEHUS, Takme Kak psibb Ha BOAE, — KaXkablil MPOeLMpyeTcs Ha
KaKoW-TO (pparMeHT AaHHbIX. Hanpumep, AeTckas BEPTYLLKA Ha Nasoyke Moria 6bl oTpaxxaTb
BXOASLWMIA Tpaduk Be6-calTa. A 3ByKoBasi raMma Morfia 6bl NpesCcTaBNsTb BHYTPEHHEE CO-
CTOSIHME CUCTEM.

B HopManbHOM CMTyauun BOCMPUSITUE 3BYKOB YESIOBEKOM OTXOAWT Ha BTOPOW MaH, Kak
CTpeKOTaHUe CBEPYKOB JIETHUM BeYepoM. YacTb BENIMKONENHON CUCTEMbI Pacrio3HaBaHUs
06pasoB B YeNOBEYECKOM MO3re NMoAaBfseT 0AHO06PasHy0 BXOASLLYO MHbOpMaLuio, no
KpalHeln mMepe B C/lyyae, Koraa OHa He SIBMSETCS yrpoxarowein. W yTto elle nydlle, yepes
[leHb-ApYroi B TaKOW cpeae YesIOBEK aBTOMATUYECKM HAUMHAET pacrio3HaBaTb HOPMasbHbIN»
3BYK, COBCEM KaK CyJ0BOWN MHXXEHep.
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Mpy M3MeHeHWN 6a30BbIX aHHbIX AUCTEN, MPOELMPYIOLWMIA 3TV JaHHbIE, MEHSIET CBOM 3BYK
unu Bua. MNpeacTaBbTe, UTO BCE CBEPUYKM BHE3AMHO 3aMoNyanun. MX CTpeKoTaHue MOXET
CMBaThCS C (POHOM, HO HE J0/MHKHO COBEPLLIEHHO MCYE3aThb. Y YEoBEKa 10 KAaKOM-TO CTEMNEHM
OCTaeTCs 0CO3HAHWUE 3TUX 3BYKOB, U BHE3AMHO HACTYNMBLLUAS TULIMHA HAUYMHAET Ka3aTbCs
€My OrlyLUMTENTbHO FPOMKOM.

MonacTtb Ha paboTy B MeananabopaTopuio He MPOCTO, HO CYLLECTBYET NMPOEKT C OTKPbITHIM
UCXOAHBIM KOAOM, HaLEeNeHHbI Ha npefocTaBfieHne MHGopMaumMmn 06 OKpyXeHun yepes
3BYKOBYtO ramMmy. MpunoxeHne Peep! cneamT 3a COCTOSIHUAMM U COBLITUSIMI B CETU U Npe-
BpaLLaeT UX B NpUATHbIE 3BYKW, TaKME KaK XypyaHue py4bs U neHune ntuu. Hosasi Bepcus
3TOro NpoeKkTa He BbIxoauna yxe bonee yeTbipex neT. KaxeTcs, co3gaTenn ero CoBCeM
3abpocnnu u XayT KOro-Hubyab, CnocobHOro NPUHATL 3cTadeTy.

Ha caiite Pragmatic Project Automation (cM. http://www.pragmaticautomation.com/cgi-bin/
pragauto.cgi/Monitor/Devices) eCTb MHOXECTBO 3arnm1cel, NoCBSLLEHHbIX PU3NYECKUM YCTPOW-
CTBaM, KOTOPbIE OTCNIEXMBAIOT COCTOSIHNE 340POBbsl CUCTEMBI (Kak MPaBUIIO, cepBepbl COOPKM).
VIMEHHO 3TOT CaliT BAOXHOB/IS MO Fpynny BO BpeMsi paboTbl HaZ NpeablAyLIMM NMPOeKTOM.
Mbl npycrnocobunu ceeTodop CneamTb 3a HaluMM CepBepoM COOPKM: «KOraa CBET 3e/1eHbIN,
cbopka NpoxXoauT HOPMasibHO».

17.6. CtaHaapThbl Ae tope n ae gakTo

B Mupe crcteM MOHUTOPUHTA TOCIIOJCTBYIOT CTAaHAAPTHI. Kak HI cCTPAaHHO, OHU HE Ial0T
HaM TOIl COBMECTUMOCTH, KOTOPYIO MOKHO ObLIO OBl 05KUAATh. J[aBaiite IOCMOTPUM Ha
nporokos SNMP, 800-chyHTOBYI0 rOPHILITY OT CTAaHAAPTOB MOHUTOPUHTA, & TAK)KE HA €T0
HACTOSIIMX U OYIYIIUX KOHKYPEHTOB.

MpOCTON NPOTOKON CETEBOrO YNpaBieHNs

JleymiKkoii CTaHIaPTOB, CBSI3AHHBIX ¢ MOHUTOPUHTOM U CHCTEMaMHU yIIpaBjieHus:, Oe3
COMHEHWSI, MOKHO CUYUTATD IIPOCTOI MPOTOKOJI ceTeBoro yipasienus (Simple Network
Management Protocol, SNMP). Ero niepsast Bepcust nosiBusiach B 1988 rozy. Xorst usna-
YaJIbHO OH OBLJT HAITKCAH CIIEIUATIBHO JIJIST YIIPABJIEHHSI CETEBBIME YCTPOCTBAMU (IMEHHO
M09TOMY B €0 UMEHH ecTh cJI0BO «Network» ), ero hyHKIIMOHAILHOCTD BBIILIA JATEKO
3a MCXOZiHbIe rpaHullbl. Ceifiuac OH TPUMEHSIETCA JIJIS Yero YTOHO, OT MapIIPyTU3aTOPOB
Cisco orepaTopckoro kiacca, 06pabaThIBaIONIKUX TT0JM0BUHY Tpaduka B MHTepHeTE, 10
USB-nepugepun.

Jlake B 1epBOl BEPCUU CIOBO <IIPOCTOI» B HA3BAHUU 9TOIO IIPOTOKOJIA OBLIO GOJIBINON
HATSKKOU. B HeM mprcyTcTBOBaIa KOHIIENTYaIbHASI JIETAHTHOCTD, KOTOPASI JIeJIajia ero
MTPOCTBIM B TOM K€ CAMOM CMBICJIE, B KaKOM TIpocT si3bIk LISP: n3 equncTBenHoOlN nmen
U3BJIEKAETCS €€ CYTh U 3aTeM IIPUMEHSIETCS KO BCeM BO3MOKHBIM IIpobiieMaM. YeBoiite

! Cwm. http://peep.sourceforge.net/intro.html.
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ATy WIEI0, pa3bepuTech B HEll, M BCE OCTABHOE CTAHET YeTKUM U TIpocThiM. Ho 10 5T0r0
MOMeHTa OHa Oy/IeT BBITJISIEeTh KpaiiHe 3amyTaHHoH. OCHOBHAS KOHIETIIHS TIPOTOKO-
sa SNMP 3Byunt tak: «Bce saBisercs nepementoii». Bee, 0 ueM MOKeT OTUUTATHCS NN
YTO MOJKET CHIeJIaTh Y3eJl, aBJseTcs nepeMeHHoi. KoMan He cyTecTByeT, eCTh TOJIbKO
oriepary prucBanBaHU EPEMEHHDBIX.

[Tporoxon SNMP He naet ycTpoiicTBY KOMaH/y BBITTOJTHUTD OTIPe/ieIeHHOE IeHCTBIE,
a TIOCBIJTAET «3aMPOCy, MPEIATAIONINI YCTPOUCTBY YCTAHOBUTH MIEPEMEHHYTO B HYXK-
Hoe coctostHre. Hanpumep, madopmuposanue hopmuposatesns tpadpuka Packeteer
0 HOBOW JIOBYTIKE MpepbIBaHU depe3 MpoTokod SNMP BHTAAANT Kak 3amnch B
nepemennyio 1.3.6.1.4.1.2334.2.1.6.2.0, Taxke u3BecTHyIO Kak trapDestAdd. (Hyx-
HO OBITh WIEHOM KOMHUTETA M0 CTaHAapTaM, YTOOBI TPe/jIaraTh Takue NMEHa, KaK
1.3.6.1.4.1.2334.2.1.6.2.0.)

Xota SNMP HasbIBaIOT IIPOTOKOJIOM, BCE €r0 CTAHAAPTHI OIMCHIBAIOT TOPA3I0 OOJIBIIYIO
(byHKIIMOHANBHOCTD, UeM (PYHKIIMOHAJIBHOCTD MPOCTOrO CETEBOTO 1TpoToKoJa. [1o-
ceamiennbiiit SNMP pokyment RFC Takike onpenesnsger nngopMaiimoHiyio MOJeTb 1
CBOEr0 pojia METaCTAHIAPT, KACAIOLUIUICS CIIOCOOO0B 3aaHKsI HOBBIX MO ILHBIX IIOPLIUI
nH(GOPMAIIMOHHON MOJIEJTH.

Irta MHHOPMAIMOHHAS MOJIEJIb HA3bIBAETCS CTPYKTYPOH YIIPABJISIONIEeN MHMOOPMAIINH.
Oma sazaer 6a3y ynpasJstionieil nadopmarmn (Management Information Base, MIB).
Opranusanus 1mo Hasnadennio narepuer-nomepos' (Internet Assigned Numbers
Authority, TANA) niepeuncJisier OCHOBHBIX BJIaJIeJIbIieB MOLYJIel Ha cTpaHuiie http://www.
iana.org/assignments/smi-numbers. B apyrom mpe/icTaBieHnn nmeperpy>KeHHON CUCTeMbl
0603HaYeH T MOJIYJIbHBIE OTIpeiesieH s 00baHO HasbiBaloT MIB. TIpousBoaurenn yka-
3piBatoT M 1B st ontncanust ynpassistioniero mHTepdeiica nx ycTponcTB ¥ TPOTPAMMHOTO
o6ecnieyenns. Bor MIB-¢gparment ot komnanun Packeteer?:

transparency/packeteer.mib
trapDestAdd OBJECT-TYPE
SYNTAX DisplayString
ACCESS write-only
STATUS mandatory
DESCRIPTION
"A shortcut for adding a host to trapDestTable. If the name is not
in n.n.n.n IP address form, then the agent attempts to look it up
via DNS. If the operation fails with BADVALUE, try again with
an IP address. The associated
IP address is added to the trapDestTable if the operation succeeded.
The table should be queried afterward to
insure that the action took place. "
::= { psAdmin 2}

1 Cwm. http://www.iana.org.

2 Co crpanuipl http://nagios.manubulon.com/mibs/Packeteer/packeteer.mib.
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Kak Bumnre, nist ormicanust MIB ncnosib3yeTcst ManmmuHO He3aBUCUMBbIH a3bIk!. Borarosa-
pst MIB crcTeMa MOHUTOPHHTA YMEET OOIIATHC ¢ YCTpoiicTBOM miu puaokenneM. (Ho
o6bruro MIB ipu uMIopTe B cucTeMy MOHUTOPHHTA CHAYAIA TPEOYETCs: CKOMITHIMPOBATH
B crenuanbHblii hopmar.) Boopyxusiuch B3stbiMu us MIB onpeaenrensamu tabJimil,
TUIIOB U M€PEMEHHBIX, CCTeMa MOHUTOPUHTA MOKET 3a/1aBaTh OPOTOBbIC 3HAUYECHNUS,
TPUTTEPBI U TIPEAYTIPEKACHNS 06 OMUOKAX, OTTATKUBASICH OT TEKYIETO COCTOSHMSI Ha-
6moaemoii cucreMbl. Kpome Toro, mporokosa SNM P 103BoJIsieT «arenTy» — J1eMOHY Ui
6ubamnoTeKe Ha cepBepe, KOTOPBIH yIpasisier caMuM poTokosom SNMP, — acunxpon-
HO YBEJIOMJIATH CHCTEMY MOHUTOPUHTA O BO3HUKHOBEHUU UHTEPECHBIX MJIM OMACHBIX
COOBITHIH. DTH YBEOMJICHUST HA3BIBAIOTCS A0gyuwKamu (traps). JIOBYIIKYM MeHee YHU-
BEPCAJIbHDI, YeM TIePEMEHHbIC; B OCHOBHOM OHM CJIYKAT JIJIs1 IPUBJICUEHNS BHUMAHUS
CUCTEMbI MOHUTOPHHTA.

C SNMP nauas pabotaTh MHOTHE TTPOU3BOIUTEN TIPOTPAMMHOTO 0OECIIeUEHUSL.
B Microsoft mpemnosxkuan SNMP-ciysk0y, KoTopasi MO3BOJSIET TTOJIYIUTh TOCTYII K
KOMITbIOTEPY ¢ J1060#1 oneparmoHHoi cucreMoit, Hauias ¢ Windows 2000. Cymre-
crByer SNMP-mozyib st Apache. OH Berpoet B cepsepsl WebSphere w WebLogic.
Heckompko 6a3 ympasJsiionieil HHGOPMAINK, KaK CTaHIaPTHBIX, TaK U YaCTHBIX, MO/~
nepxusaer Oracle.

Yo Bce 9TO 0O3HAYAeT s Bamux cucrteM? Vcnonb3osanue a060ii u3 atux miardopm
aBTOMaTHYeCKK 00ecIieYnBaeT BLICOKYIO cTeleHb noaueps:kkn SNMP, a sHaunT, MrHoBeH-
HyIo npospaytocTs. Cucrema Monuropunra Ha 6aze SNMP B kombunamuu ¢ rm1atdopMolii,
nozepskuBaioiieit SNMP, Heme/ieHHO jiesiaeT BUAMMBIMY ThICSUU TlepeMeHHbIX. Eiie
Takas CUCTeEMA MOHUTOPUHIA TI03BOJISET 33/1aBaTh MOPOTOBbIE 3HAUEHUST U MTOJTUTUKN
YBEIOMJIEHUH KaK O TEKYIIEeM ITOBEJCHUHU, TaK 1 00 aHOMaJIbHOM COCTOSIHUU.

Ho st kona Barrero mpuaosKeHUs KapTHHA BBIXOIUT AJIEKO He TaKOH Pajly>KHOM.
ITpo6iema B TOM, 4To cosganre MIB s paspabarbiBaeMOro CBOMMU CUJIAMK IIPO-
rpaMMHOTO obecriedeHus IpeAcTaBiseT co00i IMraHTCKoe CBEPIIEHNE COBEPIIEHHO
oco6oit mpupobl. Jlaxke ecju y Bac MOJYYUTCS HATUCATD 9Ty 0asy, aIMUHICTPATOPbI
CUCTEeM MOHUTOPUHTA KpaliHe HEOXOTHO WIYT Ha Mcrob3oBanre MIB ot «HeHamex-
HOTrO» UCTOYHKMKA. MHE He MOHATH, I0YeMy TPyIine pa3padoTINKOB MOKHO JJOBEPHUTH
HaIlMCcaHue TPUIOKEHUH, OTBEYAIONX 32 MUJJIMOHBI JI0JIJIAPOB I0X0/1a, HO HEJb3s
JIOBEPUTh HAIIMCAHKE MOAKII0YaeMOii Oasbl YIIPaBJIAIONei MHOOPMAIINHT 1JIsT CHCTEMBbI
MOHUTOpHUHTA. TeM He MeHee 5T YaCTO HATAJKWBAJICS Ha CTPAHHOE COTIPOTUBJIEHUE CO
CTOPOHBI A/IMUHUCTPATOPOB.

Kpowme Toro, nocse nanucanuss MIB B Baiie npujioskenue Hy:KHO OyeT BCTPOUTH
SNMP-arenTa, KOTOPbIi, KaK MokazaHo Ha puc. 39, OYIET CIYKUTh MOCTOM MEXK]LY
SNMP-niepeMeHHBIMU 1 00bEKTaMK Baliero npuaokerust. (XoTs B COOTBETCTBUU €O
CTaH[APTAMU JIJI areHTa Bbiessiercs nopt 161, cyiecTByeT BO3MOKHOCTD 3aIlyCTUTD
Heckosbko SNMP-arenTos, kaxabiii Ha cBoeM nopty.) Hecmorps va o yto SNMP
cuntaer MIB-1niepementble o6sexmamu, Ha caMOM jiejie OHU OoJibllle HAllOMUHAIOT

! Ecsn unrepecto, 10 910 36k ASN.1. Cwm. https://ru.wikipedia.org/wiki/ASN.1.
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C-crpykrypsl. [To cytu, MIB onpesesste Kydy ri06aibHbIX ePEMEHHBIX — KaK MacCH-
BOB, TaK U CTPYKTYP, — KOTOPbIE BOBCE HE 00SI3aHbI TOYHO MPOEIUPOBATHCS HA OOBEKTHI.

CeteBast Ynpaensiemblii y3en
CTaHUus yrpaBneHust

SNMP- »| SNMP-arent OnepauyoH-

aucneryep Hasa cuctema

A

Ynpasnsiemoe
MiBs SNMP-areHT npunoxexHune

Puc. 39. Ctpyktypa SNMP-B3aumMoaencTBums

B Java-coobmiectse coBMecTuMocTb ¢ SNMP Jryuiiie Beero 1ocTuraercs: HalicanneM Koja
MIPUJIOSKEHUH C TMTOJ/IEPIKKON YITPABJISIONIUX pacipennii s Java (Java Management
eXtensions, JMX) u npumenenriem konnekropa JMX-SNMP.

CIM

B 1996 roxy opranusanus Distributed Management Task Force! (DMTF) npeacrasuia
peeMHKKa U KOHKypeHTa 1poTokosia SNMP. Tak nHasbiBaemast 001ast mHGOPMAIOH-
Hasg mozenb (Common Information Model, CIM) samenusia neyao0mubiii a3bik ASN.1 u
MIB-cTpyKTypy NPOTOKOJIOM META0OEKTOB U CTPYKTYPOII-TIOCPEHUKOM, JABABIIUMU
BO3MOJKHOCTD IMHAMUYECKON PErMCTPAINY U OOHAPYKEHUST PECYPCOB.

Bo muorux ornomenusx CIM npesocxogutr SNMP. 91a 00beKTHO-OpUEeHTHPOBAHHAS
MOJIeJTb HAMHOTO JIydllle BITMCHIBAETCS B COBPEMEHHbBIE CTUJIN MTPOTPAMMUPOBAHMS,
a IMHAMUYeCcKoe OOHAPYIKEHIe PasIMUHBIX PECYPCOB U30aBISIET OT HEOOXOAMMOCTH
npruoGpeTaTh JOPOrOCTOSIIIIE MIaT(HOPMBI YIIPABJICHUS.

B Hacrosiee Bpems o6miag nHdopMalnoHHas MO/eIb BHeApeHa He Tak IMIKUPOKO, KaK
SNMP, x0Ts1 GONBUIMHCTBO MPOU3BOAUTENEH OIIEPALIMOHHBIX CHCTEM, B TOM YHCJIE
Microsoft, Sun, HP u IBM, nomzep:xuator CIM. ¥ Linux moiep:KKa IpUCYTCTBYET,
HO, KaK [IPaBUJIO, B AUCTPUOYTUBBI He BKJIOYaeTcss. MHOTHE IIPOM3BOUTE I allliapaT-
Horo obecrieyenus 106aBsioT nopaepskky CIM K popyKTaM KOpropaTUBHOTO Kjacca.
[MoaaepsKUBAIOT €ro 1 HEKOTOPbIE TIPOU3BOAMTENM IPUIOKeHuI, B yacTHOocTH Oracle.

U Cwm. http://www.dmtf.org.
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OnHako mojzepsKKa Ha ypOBHE IPUJIOKEHUI TI0Ka JajleKa OT MacIITabHOM, TOITOMY
s cunraio CIM Mozenbio Oyayiiero, a He HACTOSIIETO.

JMX

Ynpassstionue pacimpenws st Java (Java Management Extensions, JMX) ucropudecku
SIBJISTIOTCST OJ[HMM U3 CAMBIX HEZIOOIIEHEHHBIX IPUKJIAIHBIX TPOTPAMMHBIX HHTEPHEIICOB B
Java. [TosisuBmmecs B 1998 rony kak JSR 3, onu n3HavyaibHO 32/[yMbIBAJTMCh B KAU€CTBE
vactu wiatopmer Java Enterprise Edition. Ho co Bpemenem nennocts JMX okaszanachk
CTOJIb 3HAYMUTEIbHOM, 4yTo oHM KakK JDK 1.5 souwin u B Bapuant Standard Edition.
Jlobas BUpTYyaibHas Java-Manita, paboTamolas ¢ Java 5 Wil BbIIIe, aBTOMATHYECKH
BKJIovaet JMX.

Tam, e iporokos SNMP HaroMuHAET TPOIEyPHBIE SI3BIKHU € UX TJI06ATbHBIMUE TI€pe-
MEHHBIMH, CTPYKTYPaMI U TaOIUIAMH, YIIPABJISIONIIE PACTITUPEHST ITIST Java TIPeJIIararoT
00BEKTHO-OPHEHTHPOBAHHOE TIPEICTABIEHHE /TSI YITPABIEHUS TPUIOKeH M. OCHOB-
HOH YIPaBIISIONIEN eTMHUTIEH SBISIOTCS 00bEKThI MBean, CBOETO Po/ia «YIIPABJIAIONINE
MPEICTABUTENIT» HEKOTOPHIX Oa30BBIX CHCTEMHBIX 0OBEKTOB, KaK TTOKa3aHo Ha puc. 40.
OTKpBITBbIE CBOMICTBA — B TOM CMbICJIE, B KAKOM WX TTOHUMaeT JavaBean, — m MeTobI
KJ1acca MBeans MOTYT aKTHBHPOBATHCS CPE/ICTBAMHU YAAJIECHHOTO JTOCTYIIA.

-
Java-n punoxeHune

(
| MBean-unTtepdenichbl
I
|
|
|

|
|
ResourcePoolMBean CacheMBean | RMI Connector
I
I
| HTTP Connector

———— — e — —— — — — — — —

|

I OrderDbConnections CatalogCache I MBeanServer
|
I

Puc. 40. O6bekTbl MBean B ponu npeacTaButenen

VY 06bexTOB MBean ecTb UMEHa, OlpeeieHnbie nHTepdeiicom MBeanServer. ITOT HHTED-
eiic pacrioaraeTcst Mex/y BHEITHUMEI KOHHEKTOPAMHE, 00ECTIEUNBAIOIIMU YIAICHHBIT
JIOCTYII, U BHYTPEHHUMHU KOMIIOHEHTaMu MBean. BHelHre KOHHEKTOPH! a[allTUPYIOT
takue rpotokoJibl, Kak HTTP nu RMI, k BeizoBam camoro unrepgeiica MBeanServer.
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(O6parutbest k mHTEPDEiicy MBeanServer Kak K yIIPaBJIsIEMOMY PECYPCY MOXKHO U3
TOM Jke caMOli BUPTYaJIbHOM Java-MaluHbl. Ko TpriioskeHns aToro esiaTh He TOJKEH.
ITO OKOJIBHBII CII0CO0 B3aUMOIEHCTBI ¢ caMuM c000ii.) RMI-KOHHEKTOD 1103BOJIseT
MOJIYYUTD YAAJICHHBIN IPEICTABUTEID YITPABJISAIONIETO KOMIIOHEHTA. MeTO/Ibl, BBI3BAHHbIE
JUISL HTOTO MPEJICTABUTEISA, BHI3BIBAIOTCS U JIJISI CAMOTO KOMIIOHEHTA. JTO MOTYT GbITh
MIPOCTBIE METOIBI IOCTYTIA K CBOWCTBAM MJIM METO/IbI YIIPABJICHUSL.

Jiuctunr 1. Mpumep nHTepdelica MBean

transparency/CircuitBreakerMBean. java
package com.example.util;

import java.io.IOException;

public interface CircuitBreakerMBean {
public void setResetTime(long timestamp) throws IOException;
public long getResetTime() throws IOException;

public CircuitBreakerState getState() throws IOException;

public void reset() throws IOException;

JINcTUHr 2. Peann3oBaHHbIl MHTEpdelic MBean

transparency/CircuitBreaker.java
package com.example.util;

public class CircuitBreaker implements CircuitBreakerMBean {
private CircuitBreakerState state = CircuitBreakerState.CLOSED;
private long resetTime = -1;

public void setResetTime(long timestamp) {
this.resetTime = timestamp;
checkForReset();

}

public long getResetTime() {
return resetTime;
¥

public CircuitBreakerState getState() {
return state;
¥

public void reset() {
setState(CircuitBreakerState.CLOSED);
}

Jluctuar 1 geMoHCTPUPYET TPOCTOl MHTEP(hElic yIIpaBaeHNS /151 KOMIIOHEHTA TTPe/0-
xpauutensd. Metoanr setResetTime(long timestamp) u getResetTime() ompeaensgoT
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CBOMCTBO KJacca JavaBeans. Metoz reset() BbI3bIBaeT U3MEHEHKE COCTOSIHUSA B yIIPaB-
JIsIEMOM 0ObEKTE. DTO BCETO JUIIb HHTEPQEC, 3HAYUT, OH JIOJIKEH Pean30BbIBATHCS
KakuM-HUOY b Kaaccom. Ha iesie aTor nnTepdeiic, Kak mpaBuio, peajnusyeT yIpasJis-
eMbIil 00beKT. B ircTuHTe 2 MOKa3aH MpuMep yIIPaBJIsieMOro pecypca. ITO 03HAYAET,
4TO IIpsiMoe ipuMenerne JMX yBeoMiisiet KoJ 0 ero OyiyIieii poJiv B KauyecTBe MpH-
JIO’KEHU S, KOTOPBIM YIIPABJSAIOT 1 32 KOTOPBIM ITPUCTAJIBHO CJEIAT.

JIpyToii THIl KOMIIOHEHTOB MBean — «IMHaAMUYeCcKre 00BEKTH MBeans — He TpebyeT
nHpoOpMAINH, TOJTyYyaeMOl Ha aTare KOMIUASIINU. AHAJIOTUYHO nHTepdelicy nu-
Hamuueckoro obpamnierriss B CORBA uiu API-oTpaskeHno B Java fMHAMHUYECKUE
00BeKTHI MBean MMET BOBMOKHOCTD OMPEAEISATh COOCTBEHHBIE METOJIBI, & He T0JIb-
30BaThCS CTATUIECKUMU OTIpe/leIeHUSIMU, TMTOJYIeHHBIMI Ha 9Tarie KOMITUISIINA.
ITO 03HAYaAET, YTO TUITUUHBIE [MHAMUYECKIE KOMITOHEHTHI MBean JI0JIKHBI YMETh
(OYHKIIMOHUPOBATH KaK yIIPABJISIOIINE MPEICTABUTEN JTI0OOTO CTaporo Java-o0bheKTa.
Pasymeetcs, nunrepdeiic StandardMBean nesraet poBHO 210, [Ipu Hamunu 06beKTa
n nHTepdeiiCHOTo Kacca OH IMpeBpamnaeTcss B KOMIIOHEHT MBean, fieTafolmuii 3TOT
nHTEepdEiic BUANMBIM 00BEKTY. ITO CaMbIil OBICTPBIH c1T0CO6 T0OABUTH K BaIIEMy
MPUJIOKEHUIO TIoAAepKKY JM X, 0HOBpeMeHHO n36aBUBIINCH OT BausiHus JMX Ha
CUCTEMHBIE OOBEKTHI.

Ho Java 5 (JDK 1.5) ynpasisionue paciiuperus Aas Java ObLIN AOIOJHEHNIEM.
YT00bI €r0 UCIO0Jb30BATH, TPUIOKEHUSIM TPUXOAMIOCH BKIIOYATH PEATUZAIUIO
JMX-cneundukanuu. Ilupe Bcero 6pIn pacpocTpanenbl paciuupenus Reference
Implementation or Sun ¥ IIPOEKT ¢ OTKPBITBIM UCXOAHBIM KogoM MX4]. Hauunas c
Java 5 JMX unrerpupyercst B BUPTyaJbHYIO Java-MaliiHy, 1 JI000E IPUI0KEHUE MOKET
npuMeHaTh nHTEpdeiic MBeanServer.

Bce etrie pesiko mcmomb3yembie pazpaboTIMKaMU MTPUITOKEHIIT YITPABISIONIIE PACIITH-
PEHSI [I7TsT Java TOMYIusIn MHPOKYI0 TOMIEPKKY ¥ pazpaboTankos miathopm. SIapo
cepsepa JBoss cokparuiiock 10 peectpa Ha 6aze JMX u sarpysunka Mojyieit. [IpogyKThr
WebSphere ot IBM ucnosbayior JMX mist obecriedeHust cBoeit BuaumocTi. [ie-To mo-
cepennte okasbiaetcst WebLogic or BEA; snauntenshast wacts WebLogic akTuBupyetcst
n yripasJsietcst guepe3 JM X, HO He 110 Takoii cTerieHn, Kak J Boss. Haunnas ¢ Bepcun 1.2
B cpefty pa3paboTki Spring BKIIOYAETCST aBTOMATUYECKII TeHEPATOP ANHAMIYECKUX
KOMITOHEHTOB MBean. B tunmunoil MaHepe Spring o TpebyeT u3psijiHoro oobeMa MoT-
ckoit XML-pasmerkn u me Tpebyet xomna. (IIyckait, B KOHETHOM cueTe, TPUMEHEHNE
XML mMeet cMBICa, HO, KaK ¥ B cIydae mpopodectB Opakysa, STOT CMBICJ CTAHOBUTCS
MOHSTHBIM TOJTBKO B PETPOCIIEKTHBE. )

IMonepxka JMX npezpocrabiser aTuM aTdopMaM OIHO U3 CaMbIX OOJIBIINX TIpe-
HMMYIIECTB: BO3MOKHOCTD Hamucanus ciienapues. Kak Oracle, tak u IBM cosgann
060JI04KK KOMaH/IHOW CTPOKH, 0OpaIlaiouecs K KOMIIoHeHTaM MBeans yepes y/iaieH-
Hble KOHHEKTOPBI. [Iporpammbl WLST ot Oracles u wsadmin ot IBM mpegoctaBisiior
cepBepaM MPUJIOKEHUH ¢ BKIIOUEHHBIMU oObeKTaMu MBean uuTepgeiichl 060J0uKn ¢
BO3MOKHOCTBIO Hanncanug crieaapues. (CM. Moe BbICTYTIIEHUE O rpadhuiecKnx aMu-
HUCTPATUBHBIX MHTepdeiicax B pazzaeie 14.4.) B JBoss ecTb «omomHennes», KOTOpoe,
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He SBJISSICH MTOJTHOIIEHHOH 000JI0YKOi, TI03BOJISET OTAaBaTh KOMaH bl ITPOU3BOJILHBIM
KOMITIOHeHTaM MBean.

ﬂ,OGaBﬂﬂl‘/'ITe K aAMUHUCTPATUBHbIM MHTepcbeﬁcaM BO3MOXHOCTb HanncaHua CLEHapueB.

[TosryauTh MOXBAY OT JIO/IEH, 3BAHUMATIOTIIUXCST OKCILIyaTaIlMell CUCTEeM, HA yIUBJICHUE
HerrpocTo. Ho 106aBbTe K aAMUHUCTPATUBHBIM (DY HKITUSIM TTPUT0KEHUST BO3MOJK-
HOCTH HAIIMCAHWS CIIEHAPUEB, U OHU OyAyT 6J1aTOCTIOBIATH Balie uMsi. [[eHHOCTB
AIMUHUCTPATUBHBIX MHTEeP(DECOB, 0MyCKATOMMX HATUCAHUE CIIeHapUeB, HEBO3-
MO3KHO onucaTh. JlobaBienue cpeactBamu JMX mosesHoro Habopa KOMIIOHEHTOB
MBeans — caMbIii IPOCTON crtocob HajeaeHUus MOZ00HOH (DYHKIITHOHATBHOCTHIO
Java-mpunoxennsi.

YMOMOMPAYUTEJIbHbIE YNPABNTAIOLWMUE PACLLUMPEHNA OJ1A JAVA

MonHas cneumdurkaums JMX No3BonseT NosyyaTb KpaiHe CNOXHbIE BapuaHTbl MOBEAEHWS,
KOTOpble BPSA /M Koraa-Hubyap noTpebytoTcs 60nblumnHCTBY pa3paboTumnkoBs. CyliecTByet
BO3MOXHOCTb IMHAMUYeCKN CO3/1aBaTb IK3eMMsipbl KOMMNOHEHTOB MBean, KOTopble MOTyT
NPUBECTM K aKTMBauuu Lenbix noacucteM. CO6CTBEHHbIMM KOMMOHEHTaMn MBean, avHa-
MUYECKN BO3HMKAIOLLMMM 1 MCHe3atoLmnMu, MoryT obnasaTh U JoMeHHble 06bekTbl. Mozenb
MBean sIBNSIETCS HACTONIbKO AMHAMMYECKON, YTO AaXKe He CYLLEecTBYeT BO BPEMS KOMMU-
NAUMM — 3TU KOMMOHEHTLI COBMPAIOTCS MyTEM MPOrpaMMHOro OrpefeneHus uHTepdeiica
1 npucoeanHeHveM noboro obbekTa.

C TOYKM 3pEHUsi CO3AaHMs NPO3PaYHOro NPUIOXKEHUST KOMMOHEHTLI MBean nydlie Bcero
NPUCOEANHSTb K AONTOXMBYLLMM KOMMOHEHTaM apXUTEKTYpbl 3TOr0 MPUIOXKEHUS: NynaMm
pecypcoB, K3Lwam, peno3uTopusiM, UHTepdeicam Ans BHELWHUX CUCTEM U T. M.

3TU AMHaMUYeCKMe BrnevaTnsowme GyHKUMOHaAbHbIE BO3MOXHOCTU MPUHOCAT pearnbHyo
nonb3y pa3paboTymkam nnathopM — KoMaHze, paboTalolei Hag NPOeKTOM C OTKPbITbIM
NCXOAHbIM KoaoM JBOsSS, OpAaM PEBHOCTHbIX pa3paboTumkoB npoayktoB WebSphere B IBM, —
HO AN pa3paboTyMKOB MPUIIOXKEHUIA OHU HE UMEKT 0cobol LieHHOCTU. Ckopee BCero, npu
norbiTke yrny6uTbes B JMX Bbl NOTEpsieTeCh B OFPOMHOM KomnyecTse uHdopMauun. Caenavite
pe3epBHYIO KOMWIO, rNMyboKO B3AOXHUTE U NOULLMTE Apyrne Cnocobbl.

YTo genaTb BUAUMBIM

Ecau 6b1 3apaHee MOKHO OBLIO yraziaTtb, KakKne 1moKasaTeJin 6yI[yT OrpaHNMYMUBaThb BbI-
YUCJIUTEJIbHYIO MOITHOCTDb CUCTEMBbI, IIOKa3bIBATh HpO6JI€MbI cTabUILHOCTY UJIH JApyrue
CHUCTEMHbIE HEeIloJIaJIKU, MOKHO ObLI10 Obl CJIeUTh TOJIBKO 3a HUMHU. Ho ecTb 1Be po-
6J1eMbL BO-HepBbIX, CKOpee BCero, Ballia /ioraJilka OKaKeTcsA HeBepHOfI. BO-BTOprX, JLaKe
B Cjiydae IIpaBUJIbHOTO IOITaJlaHMs KJIIOYEBbIE ITOKa3aTe/In UMEIOT CBOMCTBO MEHSITHCS
CO BpEMEHEM. Mensiercs KO/, MEHAIOTCA PEKUMbBI HAarpy30K. n ITIOKa3aTeJIb, KOTOpI)IIL/'I
CTaHET KJIIOYEBbIM Y€PeE3 IO/, celyac MOKeT ITIOIIPOCTY HE CyNIIEeCTBOBATbD.
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B uneane B npuIoKeHU™ JOJKHBI OBITH BUAMMBI BCE TIEPEMEHHBIE COCTOAHUS,
CUETUYMKH U TTIOKa3aTe . Tak Kak BbI HE 3HAETE, YTO BAM MOKET MOTPe6OBaThCs B Oy/1y-
em, orobpaskaiite Bce. Kpome T0T0, MOCKOIBKY HEBO3SMOIKHO MPEICKA3aTh, KAKIM
JIOJIKHO OBITH TOPOTOBOE 3HAYEHIE U KaK PearnpoBaTh Ha BBIXOJL 32 €70 TPE/IeIbl, CO-
CPENOTOUBTECH TPOCTO HA TOM, YTOOBI 06ECTEYNTh BUAMMOCTD. [0TUTHKM OCTaBbTE
«Ha morom». Miznauanbho obecrneybre 001y 10 BUANMOCTD, & TIOJUTUKU MOKHO Gy/1eT
chopmysnpoBaTh o33Ke.

PasymeeTcst, MOSKHO IPUJIOKUTh TUTAHTCKIE YCUJIUS U CO3/1aTh BOOOIIIE AJIsl BCETO
KoMToHeHTHI MBean nin SNMP-iepemennnie. Ho Tak kKak cucteMa goKHa 3aHU-
MaThCsl He TOJIbKO cOOPOM JJAaHHBIX, HO ellle U QYHKIIHOHUPOBATH, s paspaboTasl psijl
IBPUCTUUECKUX MTPABUJI, TOMOTAIONINX PEITUTH, KaKWe U3 MMepeMEHHBIX WU IMOKa-
3aTesiell MMeeT CMBICJT cllesIaTh JOCTYITHBIMHE A7 HaO oneHs. HekoTopbie U3 HUX
OyayT oToOpaskatbes cpasy. K apyrum Mosker moTpeboBaThest 100aBUTh KOJ, PE/-
HasHAYEHHBI B IEPBYI0 oYepelh A cOopa JaHHBIX. BOT 4TO ¢ MO€ TOUKH 3pEHU ST
ObIBaET MOJIE3HO BO BCEX CJAYYAsIX:

U Huguxaropsl Tpaduka

O061iee 9UCIIO 3aIIPOCOB CTPAHUIIBI, YUCJIO 3aIPOCOB CTPAHUILBI, YUCJIO
TPaH3aKIIMH, YUCITIO OJIHOBPEMEHHBIX CEAHCOB.

U CocrosiHue myJsia pecypcosn

BKIII0YEHHOE COCTOSTHME, BCETO PECYPCOB', BRITPY/KEHHBIX PECYPCOB, HAUBBIC-
T TIpejiest, KOJIMYECTBO CO3/IAHHBIX PECYPCOB, KOJNIECTBO YHUUTOKECHHBIX
pPecypcoB, CKOJIBKO Pa3 BBITPYSKAJICS KaXKABIN pecypc, KOJNYECTBO TOTOKOB,
3a6JIOKMPOBAHHBIX B OKUIAHUY Pecypca, CKOJIbKO pas MOTOK ObL 3a6J0K1-
POBaH /I O3KU/IAHUSL.

0 CocrosHue NoaKII0YEHU 6a3bl JTaHHBIX

KosmuecTBO BBIOPOIIIEHHBIX HCKTTOUeHN SQLEXceptions, KOJHUECTBO 3a-
IIPOCOB, CpeiHee BpeMst OTBETa Ha 3a1Ipoc.

U CocrosiHue TOYeK HHTerpaniu

CocrosiHue TIpejoXpaHuTe s, KOJUYECTBO TaiiMayToB, KOJUYECTBO 3aMpo-
COB, CpejiHee BPeMsl OTBETa, KOJMYECTBO YCIEITHBIX OTBETOB, KOJINYECTBO
CeTeBbIX OMMUOOK, KOJUYECTBO OIIUOOK IIPOTOKOJIA, KOJTUYECTBO OMUOOK
MIPUJIOKEHUS, peasbHbll [P-afpec yaaneHHON KOHEYHON TOUKH, TeKylee
KOJINYECTBO OAHOBPEMEHHBIX 3alIPOCOB, MAKCUMAIbHOE KOJIMIECTBO OLHO-
BPEMEHHBIX 3aIIPOCOB.

1 910 npuMeHNMO K MmysiaM TIOAKTIOUCHNU, my1aM pabounx MOTOKOB 1 JTIOOBIM JAPYTUM ITyJIam
pecypcoB.
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1 Cocrosinue kama

KommuecTBO 9/1eMEHTOB B K3TII€, CKOJILKO TTAMSITH UCITOJIB3YET KATII, 9acTOTa
oOpalleHuii K K31y, KOJUYECTBO 2JIEMEHTOB, YAAJEHHBIX COOPIIIMKOM MY -
copa, HacTpanuBaeMblii BepXHUI TIpeJieT, BpeMsl, TOTPaueHHOE Ha CO3/IaHue
2JIEMEHTOB.

Bce atu mokazarenn 1Io/Ipa3yMeBaloT BpeMeHHOI?I KOMITOHEeHT. X CJeyeT ynuraTb, 10-
6aBJIAd 1OCIe <32 IocJie/THne 77 MUHYT» NJIN «C MOMEHTA ITOCJIE/THETO 3allpoCa».

KoMbuHauuga JMX n SNMP

Texnonorus JMX coznaBaiach 715 TONAEPKKH PA3JINIHBIX KOHHEKTOPOB ¥ a/IaTITEPOB
IIPOTOKOJIOB. BO3MOKHOCTB OTKPBIBATH Java-IpUJIOKEHNS TPEIOCTABISETCS TPOTOKO-
oy SNMP uepes JMX. BoJtee Toro, 10cTyITHBI HECKOJIBKO KOHHEKTOPOB Pa3HOTO KayecTBa
s nepexoga JMX-SNMP. Jlugepom phiHKa B 9Toil (T1paBia, HeGOJIbIION) 061acTH,
no-puauMomy, sisisercss AdventNet (http://www.adventnet.com).

Cawmas Gorbinast mpobJiieMa, ¢ KOTOPOH PUXOAUTCS GOPOTHCS KOHHEKTOPY, 9TO CO-
BMeIIleHIe TTPOTOKOJIOB, PAaOOTAIONINX C Pa3HBIMU THIIAMU TaHHBIX. [IpeobpasoBaHue
omepanuii mpotokona Mexkay SNMP u JMX npoucxonut jerko. B koHIle KOHIIOB,
npoTokoJT SNMP BBITIOTHSET BCEro TPU THIIA OTIEPATIUIA: TIOJYYUTD IEPEMEHHY 0, 3a-
AaTb IEPEMEHHYTO U ITIEPEYUCTUTD IEPEMEHHDBIEC. HaHOMI/IHaIO, qTo I/IH(I)OpMaLII/IOHHaH
moziesib SNMP GasupyeTcs Ha cxeMe U3 ePEeMEHHBIX, TaGJIUI U CTPYKTYP, B TO BPEMSI
Kak Moziesib JMX o6bekTHO-opueHTHpOoBana. Konnektop JMX-SNMP Huseupyert
3Ty pasuuily narepdeiico. OH M0JKEH ONMPENENsATh, KaKue epeMeHHbBIe TTPOEIH-
PYIOTCST Ha CBOHCTBA KOMIIOHEHTOB MBeans, KaKue MHUIMUPYIOT BHI30BBI METO/IOB
U KaK MPEBPATUTh KOJJIEKITIO 00BEKTOB B 3anucu Tabauibl. HakoHel, KOHHEKTOP
JMX-SNMP nosmxen mpoenupoBath JMX-yBegoMaenust (ACUHXPOHHBIE COOBITHST)
Ha SNMP-jioByniku.

B pesysibraTe MbI IoJTy4aem moJIHOCTbIO HacTpoeHHblit SNMP-arent, KoTopbIit 1MoJb-
3yercs unrepdeiicom MBeanServer BUpTyanbHol Java-mammabsl u MIB g ummnopra
B cucTeMy MoHUTOpUHTA. Kak TOJBKO BCe 9TH 3aTpyAHEHMs Oy/yT YCTPAHEHbI, HHTE-
rpaius Java ¢ nopuepxkoii JMX B cucremy Monuroputra Ha 6ase SNMP cranoBuTcs
TPUBUATBHOM.

17.7. ba3a gaHHbIX PYHKLMOHMPOBAHNS CUCTEMBI

ITpoTokoaMpOBaHNE I MOHUTOPWHT MO3BOJISIOT OOHAPY/KUTH 1 TOHSATH MTHOBEHHOE
MoBe/ieHre MPUJIOKEHUS Uan cucteMbl. Ho 11 momydenns nadopManuu o mpo-
[IJIOM CUCTEMBI U JIJIst TIPOTHO3UPOBAHUS €€ OYAYIIEro 9TH MEXaHU3Mbl HE OYCHB
MOAXOASAT. PUCYHOK 41 IeMOHCTPUPYET MPUTOTHOCTH PA3HBIX HHCTPYMEHTOB TIPU
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PacCCMOTPEHUHU CUCTEMBI C Pa3HBIX TOUEK 3peHus. KoHeuHo, MOJKHO y3HATh TEKYIee
COCTOSTHUE CUCTEMBI TOJIBKO T10 (haiisiaM KypHAJIOB, HO 3TO KpaiiHe cJ0KHas 3a/1a4a,
TaK Kak TpebyeTcst HalTu nHOOPMAIIUIO O OCTIeIHEM U3MEHEH U T Ka K 10# 3HATUMOI
nepeMeHHON cocTosgnud. (KoHeuHo, aHai13 MOKET YIPOCTUTD BLIBOJL IEPEMEHHBIX
COCTOSTHUS TI0 IIUKJIMYECKOMY TaliMepy.)

Cucrembl MOHUTOPHWHTIA Ial0T HaM ITPEBOCXO/THOE ITPEACTABJICHNE O TEKYIIEM ITOBEICHNUN.
OHM BeJTUKOJIETTHO AEMOHCTPUPYIOT TEKYIIEE COCTOAHNE CUCTEMDI, HO, KaK A YITOMUHAJT
B paszaeJie 175, TOBOPA O HEJOCTAaTKaX KOMMEPUYECKUX CUCTEM, OHN ITOKA3bIBAIOT IIPO-
HCXozd1Iee TOJTBKO C OAHOTO paKypca. Koraa JEJI0 TOXOAUT 0 ITPOIIJIBIX NI 6y[[yHlI/IX
TeH]IeHHI/IfI, OHHU MaJIO YE€EM MOTYT IIOMOYb. W moka makeTsr TIpOTrpaMMm Jis1 YIIPaBJACHUA
KOPIIOPATUBHBIMU IIPUJIOKECHUAMN HE PAa3OBBIOTCA B lIOCTaTOIJHOfI CTEIIEHH, 9TOT HE/10-
CTaTOK HYKHO YUUTbIBATD.

MpoTtokonu- MoHuTto- bBa3a gaHHbIX
poBaHue pUHr thyHKUMOHU-
poBaHus
WUcTopus cucremsl ® ®

MporHos Ha Gyaylee o

[
CocTosiHue O O
O

MoBeneHue O

O
3
o

x He noaxoaut

@ nnoxo noaxoaut

O Npuemnemo, Ho TpeByeT ycunuim
O Xopowio noaxoaut

Puc. 41. MNpuroaHoCTb AN Lenei TEXHONOMMU Npo3payHoOCTy

Ha puc. 42 nipejictaByieHa JOMOJHUTETbHAS TEXHOJIOTHS, OPUEHTUPOBAHHAS HA MPEJI-
CTaBJIEHNE CUCTEMBI BO BpeMeHU. JTa «0asza AaHHbIX (DYHKIMOHUPOBAHHS CUCTEMBI» !
(Operations DataBase, OpsDB) co6upaer ganHbie 0 COCTOSHIK U IOKA3aTeJU OT BCEX
CepBEPOB, IIPUJIOKEHUI, TAKETHBIX 3a[aHII U NCTOYHUKOB JIaHHbIX, M3 KOTOPBIX COCTOUT
cucteMma B 1iesioM. OHa MpeocTaBiisieT HaM «O/THO OKOIITKO» Ha TTAaHEJM MHCTPYMEHTOB,
coJiepKaliee KoMMepYecKre ToKa3aTe T, CTATUCTIKY CUCTEMBI U, YTO CaMOe BasKHOE,
KOPPEJISIINIO MEK/Y TIEPBBIM M BTOPBIM. B TO BpeMst Kak POTOKOJTMPOBAHUE JIaeT WH-
dhopmarinio 06 oIHOM MpUJIoKeHH, bosiee mpokoe OpsDb-nipescTaBieHne oObeuHsIeT
B cebe OTYETBI O COCTOSTHUN U MTOKA3ATEJISIX CHCTEMBI B TIEJIOM.

baza manubIx GyHKIIMOHUPOBAHUS CUCTEMBI SIBJISETCS UCTOUHUKOM MH(MOPMAIUH JIJIS
HEN3MEHHO IOIYJISIPHON MaHeJIn NHCTPYMEHTOB, TOKa3bIBaloIlell TeKylee COCTOSTHHE.

! I npeanioues Gl HA3BATD €€ «XPAHUIHIIEM PAOOUNX JAHHBIX>, HO 9TO HA3BAHUE YIKE UCTIOJb3Y-
eTCs I APYTHX 1eIei.



282 Mnasa 17 e Mpo3payHOCTb

Tak Kak OHa MPeIOCTABIISIET TIOKA3ATENH CITPOCA M CUCTEMHBIE TTOKA3aTeN OJTHOBPEMEHHO,
HeOOoIbIINE YIIPAsKHEHU 110 aHAJIM3Y JAHHBIX IO3BOJIAT BaM I10J1y4aTh K0a(hdOUIMEHThI
KOPPEJISILUY JJIs1 TTAHUPOBAHUST BBIYUCIUTEIbHOM MoiHOCTH. CozepsKaliuecs: B 9TO1
6ase TaHHBIE 32 TIPOIILIBIE TEPUOIBI ABTOMATHUYECKHU Ja/yT OTIPABHYO TOUKY JIJISI OIpe-
JIeJIEHUST «<HOPMAThHBIX» TIOKA3aTeJIel 10 CAUTY B IIEJIOM.

MepemeHHble CoCTOSAHNSA Bbluncnurens-
BusHec-nokasatenu Has MOLWWHOCTbL
Mpunoxetun BHyTpeHHWe nokasatenu MnaHupoBaHue

BbinonHeHue

Mpown3sso-
OMTENbHOCTb

3arpyska MaHenb

Cepseppl |———————P» OpsDB [——P> MHCTPYMEHTOB

Hauano, koHel, npepbiBaHue,

MakeTHbIe COCTOsIHME 3aBepLLEHNS OTueTh
3agaHusa 06paboTaHHbIX 3rIeMEHTOB

Puc. 42. Ponb 6a3bl AaHHbIX (PYHKLMOHMPOBAHKS

3alycy BbIIOJHEHHDBIX 33/JaHIIl YCKOPAIOT IIOMCK U yCTpaHeHue HeUCIIPaBHOCTel 1Py
BO3HUKHOBCHUH MTPOOJIEM HA YPOBHE MPUJIOKEHUST, HATPUMED YCTAPEBIINX JAHHBIX OT
TOPTOBOTO TAPTHEPA. AHATN3 OOBIYHOTO BPEMEHN HAYATA M OKOHYAHUS U COOTHECEHUE
UX € KOJIMYECTBOM 06PabOTAHHBIX TIO3UIIHIT IA€T BO3SMOKHOCTD IPOTHO3UPOBATH BPEMSI
3aBePIICHUS 33[aHUH U BEPOSITHOCTD HE YJIOKUTBCS B 9T CPOKH.

BbicokoypoBHeBas CTpyKTypa 6a3bl AaHHbIX
(YHKLIMOHMPOBAHMS

Ha puc. 43 mokasana quarpamma UM L-kiaccoB, npecrasisiioniast iHbopMaiuio B 6ase
marnbix'. [TpoenmpoBanue a1oii 06bheKTHOI Moenn Ha SQL-cXeMy s 0CTaBJIIO B KaUeCTBe

! Te, kto untan kuury Mapruna ®aynepa Analysis Patterns, cpasy o6Hapy»art cXoacTBO
¢ nmarrepHom Habuonerus (Observation). DTOT HaTTepH ONUCHIBAET CUCTEMY MEIMIIUHCKOI
JIMarHOCTUKM COCTOSIHUS 37I0POBbsI ITAIMEHTa. [[POCTO B IAaHHOM CJIydae Bbl MMEETE JIET0 He ¢
YEJIOBEKOM, a ¢ CETEBOI KOMITBIOTEPHOT CUCTEMON — ropaszio GoJIee MPOCTHIM CO3AHIEM.
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VIIPpOKHEHU [IJIs1 yuTareseil (B 4aCTHOCTH, TIOTOMY, 4TO (hOpMa 3TOTO MPOEIUPOBAHUS
3aBUCHUT OT KOHKpeTHoro ORM-uHcTpyMeHTa 1 cepBepa 0ashl JaHHbIX ).

dieMeHT Feature mpescraBiser coboit euHUIly (HYHKIIMOHATBHOCTH, BJUSIONIYIO HA
KOMMEPYECKYIO COCTABJISAIONIYI0. B HETO BXOIAT UMEHHO Te (DYHKITMOHATBHBIEC BO3MOK-
HOCTH, IOCTYITHOCTb KOTOPBIX oroBapuBaercs B SLA 1 KoTOpbIe IPOIEMOHCTPUPYIOT,
KOPPEKTHO Jivt OB CIJTAHMPOBAHA BBIYHUCIUTETHHAS MOTITHOCTD.

WcrouynmkoM JaHHBIX JIid 9JieMeHTa Feature aBisercd He cepBep. OIUH TaKOW 27IeMEHT
MOKeT OBbITh peaIM30BaH 110 MEHBIIE Mepe Ha TPex cepBepax (BebO-cepBep, cepBep MpH-
JIOJKEHUH U cepBep 6asbl IAHHBIX ), Ha PUIOKEHUSIX KasK/I0TO YPOBHsI, Ha Tape (haepBoJIoB,
Ha CETEeBOM KOMMYTaTOpe U B MaccuBe XpaHeHus uian SAN.

Feature Observation
* Type
Tpebyetcs
| 1
* *
Node *] Observation

b " 1 T

Measurement Event Status

Puc. 43. ObbekTHas mogenb OpsDb: HabnoaeHns

Kirace Node mipejicraBiisiet Jii060ii U3 9THX TPEX aKTUBHBIX y3710B. Ha mpakTuke 00bIYHO
JOCTaTOYHO CMOJIEJIUPOBATH XOCTHI U TPUJIOKeHUsT. ECau crcTeMa BKIOYaeT B ceOst
arnmapaTtubie dhaepBosibl, SSL-yckopuTenn, cepBepbl KIMMUPOBAHUSA KOHTEHTA WJIN
Apyroe cereBoe 060OPyOBAHNE, UTPAIOIIEE AKTUBHYIO POJIb B JI0CTABKE MTPUIOKEHSI
(B OCHOBHOM OTHOCHUTEJIBHO 7-TO CJI08 B3aUMO/IEHCTBHI ), CKOpee BCero, UMeeT CMbICJI
BKJIFOUUTH X B YMCJIO y3710B. Kaxaprii asmemMenT Node nMeeT yHUKAIbHBIN UAEHTHHU-
katop. OTaenbHbIEe cepBEPbI, MPUJIOKEHNS W TTAKeTHbIE 3aJaHUs UCTIOJIB3YIOT 9TOT
UAEeHTU(UKATOP B OTUETAX O CBOUX HAOJIOIEHISIX, TIOITOMY 32 9TUM aCIeKTOM HYKHO
[PUCTATIBHO CJeAuTh. S 06HAPYKIII, 4TO BbiZeaeHre 610K0B ID KOHKPETHBIM IPyIIaM
U OArPYIIaM MpekpacHo paboraet. [Ipu 5TOM COXPAHSIETCS COrJIACOBAHHOCTD UIEH-
TU(HUKATOPOB, YTO MO3BOJISIET [I0JIH30BATHCA UMU, HE JI0KUAASCh BbIIeJCHNS HOBBIX.
DJieMeHThI Node HCIToJIb3YIOT IpyTHe 27eMeHThl Node, HO (huKcalust 9TUX 3aBUCUMOCTEH
MOPOH OKA3BIBAETCSI CJAUIIKOM CJIOKHBIM JIEJIOM, TOITOMY 0Oe3 Hee MOKHO OOOUTHUCH.
Tem He MeHee ecITi BB PENIUTE COCTaBUTH TIOJIHYIO CXeMY, 3aBUCUMOCTH 3jieMeHTa Node
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CMOTYT OKa3aTb BaM HEOIIEHMMYIO ITOMOIIb B Ji€Jie TTIOMCKa N YCTpaHCHMA HEUCITPaB-
HOCTeﬁ, ITOCKOJIbKY MMEHHO 10 9TUM 3aBUCUMOCTAM ITPOUCXOAUT paClIpoCTpaHeHe
KaCKaJHbIX OTKAa30B.

Cepanem pabodeil 6asbl JaHHBIX SBJISAIOTCS 9JIeMEeHTbI Observation. Kaxk bl u3 Hux
npejacTasiseT cob6oil oauH 3aMep aseMeHTa Node. /1 TaKUX y3JI0B, KaK CEPBEPHI,
HTH 9JIEMEHTBI TPEAOCTABJISIOT IJIABHBIM 00Pa30M CTaTUCTUKY ITPOU3BOAUTEIbHOCTH,
3aMMCcaHHylo B asieMeHTax Measurement. [locsenaue, kak TpaBuMiIo, SIBISIOTCS Tie-
PUOANYECKUMU, U BCE 3aTTMCH COXPAHSIOTCS. B ciydae MPUIOKEHNS B 3TOT 3JIEMEHT
BXOJIAT CTATHCTHKA IIPOU3BOAUTETBHOCTH M COCTOSTHUE BasKHBIX CHCTEMHBIX 00hEKTOB.
Hampumep, cepBep npusioxkeHnit goyKeH GUKCUPOBATh MaKCUMAaJbHbBIE TTOKA3aTeTN
yJia CoeJUHeHN 6asbl JaHHBIX ¥ BBITPYKEHHbBIE pecypchl (KpOMe MPOYnX IapaMe-
TPOB), HO BIOGABOK OH J0JIKeH (UKCUPOBATh M3MEHEHIE COCTOSTHUS ¢ «BKJIIOUEHO»> Ha
«BBIKJIIOUE€HO». AHAJOTHYHBIM 0OPa3OM BCE MEPEXO/Ibl MEKLY COCTOSTHUSIMU JOJKEH
hUKCUPOBATH TIPEAOXPAHUTEIb. ITU MEPEXO/bI 3AIUCHIBAIOTCI B 00BEKTH Status.
[Tanesm nHCTPYMEHTOB (TTOKA3bIBAIOIEHN TeKyIlee COCTOSHIE) NHTEePEeCHA TOJIBKO
mocJyeiHs s 3anuch Status. A BOT s ToWcka W yCTpaHEHWsT HENCIPAaBHOCTEN WJIN
JI71ST OTIPe/Ie/IeHUST TIPOIILITBIX TeH/IEHIINH YacToTa M TUT N3MEHEHWH COCTOSTHUS NMEIOT
6OoJIbIIIOE 3HAUCHIIE.

Yrob6bl 2sieMeHT Observation umesn cMbIc, 00g3aTeabHO TPeOyeTcs: dJeMeHT
ObservationType. Habop Bcex aiemeHTOB ObservationTypes onpezelsier nthopma-
1L[1I0, OXBaTbIBaeMylo paboueii 6a30ii garubIx. FIMeHHO s1eMeHTh ObservationType
3aJ1a10T UM U TUIT KaK/I0TO 97ieMeHTa Observation.

MNepenava AaHHbIX B 6a3y

Jlist nepejaun JaHHbIX 0 HaOOAEeHUsX B 6a3y s pekoMer/yio co3aarh API Ha ctopone
kiineHTa. Boibepure jiuist API Haricanust i3bIK, Ha KOTOPOM HarucaHa GOJIbIIast 4acThb CU-
crembl. Ho riaBHOE, 9TOT MIPUKJIAHON IIPOTPAMMHBIN MHTEPMEIIC 0IKEH OBITH TPOCTHIM.
OTKa3 MOKET CJIYUUTHCS T/I€ YTOHO, B TOM Yncie B 6ase JaHHbIX (DYHKIIHOHUPOBAHSL.
Ee nasnnyne He BingeT Ha KOMMEPYECKHH yCIIeX CUCTEMBI, TIO9TOMY HYKHO C/IeIaTh TaK,
4TOOBI €€ OTKA3bI HE OTPAYKATIUCH HA OCHOBHBIX CHCTEMHBIX (DYHKIIHSIX.

[IpucyrcTByIomnye B cHCTEME CIieHAPHH 0GOJOUKHN WM KOMaHIHbIE (haiirbl st 3armi-
cu uH(OpPMAIIK B HAIly 6a3y AaHHBIX TOJIKHBI TIOJB30BATHCS KAKOH-TO TIPOTPAMMOit
KOMaH/IHOH CTPOKH.

CrieHapuii I0JKEH BBI3BIBATH KOMAHIHYIO CTPOKY BO BPEMsI CBOETO 3armycka, (pukcu-
Py, CKOJIBKO 9JIEMEHTOB eMy TpebyeTcst 06pabotaTh. B MOMEHT CBOETO 3aBEPIIIEHIS OH
JIOJIKEH 3aIUCATh, CKOJIBKO HJIEMEHTOB YIaI0Ch 06paboTatTh (B IIPOTHBOBEC M3HAYATIHHO
MTOCTABJIEHHBIM Tepesi HUM 3a/lauusIM). [Ipu HysieBoM KosmyecTBe TaKuX 3JIeMEeHTOB
CJIEJLYET C/IeTaTh 3ach 00 aBapUTHOM MpeKpaIieHnn paGoThL.

Ecnu aro Java-cucrema u BB omniyniaete NpuCcTy MHUITUATUBHOCTHU, MOXKHO Ha-
nucaTh 0600IEeHHbII KOMIIOHEHT MBean, KOTOPBIN OyzeT oTBedaTh 3a 3alUCh
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nepuoandeckoii Beibopku. Bosee Toro, 0H MOXKET MOJydYaTh YBEIOMICHUs 00 U3-
MEHEHUH COCTOsTHUSI ¥ GUKCUPOBATH uX. [loce 9Toro JIJist OCHAIeHUs JII0OO0To TIpH-
JIOJKEHYS I3MEPUTENbHBIMU HHCTPYMEHTAMHU JIOCTATOYHO OYIET CO3/1aTh U HACTPOUTH
IK3EMILJIIP 9TOTO MBean.

MpuMeHeHne 6a3bl AaHHbIX DYHKLIMOHMPOBAHMS

[Tocsie Toro Kak MaccuB JaHHBIX cTaHOBUTCA YacThio OpsDb, on okasbiBaercs Gosiee
nosieaubiM. Ha puc. 44 mokasambl HOBbIE KJIACChI, I00aBJIEHHBIE K MOJIEJIU, IPE/ICTaB-
JgenHoit Ha puc. 43. (Ha aToil fuarpamme He 11oka3anbl ajieMeHTbl Feature u Node, HO
OHM TIO-TIPEKHEMY CYIIECTBYIOT.)

Observation 1| Expectation
Type 1 Type
11, 11,
| Observation | | Expectation |
| NominalRange | | ExpectedTime | |ExpectedStatus

Puc. 44. MNMepcnekTuBHbIE OLEHKM H6a3bl AaHHbIX QYHKLMOHMPOBAHUS

dJsiemeHT ExpectationType GyHKIIMOHATIBHO SKBUBAJIEHTEH 3JieMeHTy ObservationType.
Oun ompesiesisieT UMeHa U CBOlCTBa aieMeHTOB Expectation. [Tociennue ke pencras-
JISIIOT JONYCTUMBIN AMANa30H [IOKasaTeieil, BpeMeHHbIe PaMKH, B KOTOPBIX COObITHE
JOJIKHO (MJIU He JI0JIKHO ) TPOMCXOANTh, U I0NyCTUMOe cocTosiine. Hapyrerie o060
U3 9TUX TEPCIIEKTUBHBIX OIEHOK J[OJIZKHO BBI3bIBATH CUTHAJIBI O BO3MOJKHOI OInOKe
B CICTEME MOHUTOPUHTA.

OnTUMaJbHBIM UCTOUHUKOM WH(MOPMAIIUT JIJIST TIEPCIIEKTUBHBIX OIEHOK SBJSIOTCS
yIKe cojiepKalinecst B 6ase JaHHbIE 3a TPOIIEAIINE Tepro/bl. [lepcrieKTUBHbIE OIIEHKN
JIOJIZKHBI OTPayKaTh PeasibHOe MOJIOKEHUE JIe]T, UTOOBI M30EKATh JIOKHBIX cPabaThIBAHUIL.

OMACHOCTb JIOXXHbIX CPABATbIBAHUW

B cBoeit kHure «Inviting Disaster» [xeimc P. Yaiin3 pacckasbiBaeT UCTOPUIO HavasbHUKA
NMpOU3BOACTBA, KOTOPLIV YBUAEN, Kak ornepaTop pechieKTOPHO OTKJTHOUMUI 3BYKOBOM CUrHan
Ha aucnetyepckoM nynbTe. Korga o6 3ToM 3awna peyb, onepaTtop CTaj KaTeropuyecku
oTpuLaTh, YTO OH 3TO CAENas, HO He M3 CTpaxa MOCNeACTBMI, @ MOTOMY YTO Y HEro He
OT/IOXKWMIOCb OCO3HaHHOE BOCMOMMHaHWE 06 OTKYeHUn npeaynpexaeHus. Cuctema
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HACTO/IbKO NMpUy4nna €ro He o6pamaTb BHMMaHWUA Ha 3TOT CUrHas, YTO onepaTop BbiKto4an
€ro aBToMaTn4ecku.

AHaNOrMYHble UCTOPUM S TO U AENO CIbILAs OT pa3paboTUMKOB 1 PYKOBOAUTENEN, HOCSLLMX
nermxepbl. OfHa XeHLMHa pacckasbiBasia MHe, YTO ee Neiapkep nuwan no Tpu pasa 3a
HOYb. M OHa 3Hana, YTo 3TO — HOpMasibHasi CUTyauusl. Ecnmn TpeTuii curdan He npuxoaun B
onpeAeneHHbIi Yac, 3HaUWT, BO3HMKIa Kakasi-To npobieMa. Ecnm neigkep HaunHan nuwaTtb
B YETBEPTLI pa3, 3HAUYUT, OMsATb XKe BO3HMK/IA Kakasi-To npobnema. KoHeyHo, nogobHas
¢dopMa cMTyaLMOHHON 0CBEAOMIEHHOCTU JTyYLLIE, YEM HUYETO, HO B KayecTBe 06pasa XKM3HM
2 6bl ee He peKkoMeHAoBa.

Ha HavaJsbHOM aTare mepcrneKTUBHBIE OIEHKN MOTYT GbITh JOCTATOYHO OOIUML.
Ho 1o Mepe ycuieHust KOHTPOJIS HaJl IPOTlecCaM¥ OHU JOJIKHBI CTAHOBUTHCS HoJiee
JKECTKUMHU U CJIOKHBIMU. K mpumepy, cHavasa npuemieMbiii «koadduimenT mc-
MOJIB30BAHUSI MIPOTleccopa BeG-cepBepay MOXKET HAXOAUTHCS B fuamnasone ot 0 10
80 %. [locyie mosryyeHU s IOTIOTHUTENBHON NH(MOPMAIIITHU O B3AMOCBSI3X B CICTEME
AMATIa30H MOKET CY3UTLCS 10 MeHbIne 5 u 6oabine 50 %. Ha cienyioniem ypose K
pacueTaM MOXKET 100aBUTHCS TEPUOAUUHOCTD, CBSI3aHHAsI C KOMMEPUYECKOiT cocTaB-
JISTIOTIEH, KaK HellpepbIBHAsST orubaroliast UK Kak crynendaras ¢pyHkius. Hampu-
MeP, B CJIydae CTYIeHIaToi GyHKIUK OIlEHKA MOKET IIOTPeOOBATH HUBKOIT 3arPpy3Ku
npoileccopa B HOUHOE BPeMsI, CPe/iHell B yTPEHHUE Yachl U BBICOKOIT TTIOCJIE TIOJTYIHS.
OTKJIOHEHUST OT HTON ONEHKU B MEHBIINY IO WM GOJBINYIO CTOPOHY OY/IY T BBI3BIBATH
COOOIIEHST O BO3MOKHOM OTTHOKe.

Co spemeniem OpsDb nossoaut cucreme crath 6GoJiee 3peioii 1 caMOyIIPaB/IIeMON.
Cucrema sryurie y3uaet camy cebst U OyjieT 3HaTh, KaK pPearupoBaTh HA BHEIIHUE
CTUMYJIBL.

Jns kpynubix cuctem OpsDb co BpemeneM MoKeT HAKOIIUTh MHOrO JaHHbIX. He 3a-
GurBaiiTe 06 yroMuHaeMOM B pasjiesie 5.4 marrepre ctabuabHoro cocrostaust (Steady
State). be3 MexaHu3MOB cKaTUSA AT JJAaHHbIE MOT'YT 3aII0JIHUTD BClo cucteMy. Oye-
BU/IHO, YTO HE CTOUT CTABUTH TI0J] yTPO3Y BBIYUCIUTEIHHYIO MOIITHOCTD, COXPaHI I
CJIUTITKOM MHOTO MCKOMAaeMBIX JAHHBIX O TPOM3BOAUTENbHOCTH. Kora 1anubie
CTAHOBATCA UCKOTIAEMBIMU? JTO 3aBUCUT OT BAIlleil CUCTEMBbI, HO MOTY CKa3aTh, YTO
€ KaXKJI0li MUHYTOH OT JaHHbIX, BO3PACT KOTOPBIX IIPEBBIIIAET HEJEI0, CTAHOBUTCS
BCE MEHBIIIE ITPOKY.

17.8. BcnoMoraTenbHble npouecchl

Kak yacTo BbI CTaTKUBAINCD C CUTYaI[HEH, KOT/Ia CHCTEMa FTeHEPUPYET OTUET, TIepelaeT
€ro B CIIMCOK PACCBLIKH, a Y IOJOBUHBI IIOAIMCYNKOB IIporpaMMa Microsoft Outlook
HACTPOEHA Ha aBTOMATHUYECKOE y/IaJIeHE TAKUX OTYETOB? DTO KJIACCHUYECKAsT CUTYaIlHs.
W xasxpIit pas, cTaTKUBasCh ¢ HEll, s TOHUMAI0, UTO 9TH OTYETHI He MMEIOT cMbIca. Jlaske
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XYK€ TOTrO. He Tombpko nx reHepanyAa OTHUMAaET BpEMs U CHUJIbL, €CTb T€, KTO IMOAJAEPKUBAET
CylIeCTBOBaHHME 3TUX OTYETOB B HOBBIX BEPCUAX CUCTEMBbI. VikacHee Bcero TO, 4TO pa3
B CTO JIET B TAKOM OTYETE MOJKET IIOABUTDHCA Z[eﬁCTBHTe]IbHO cepbe3Hada I/IHq)OpMaHI/IH,
HO K TOMY BPEMCHU BCE TIPEATIOIaraeMbI€ a/IPECAThI JaBHBIM-TABHO ITPEKPATAT 9TU OT-
YeThbl UYUTATDb.

B nammoM cirydae Mbl IMeeM JIEJI0 ¢ TPUMEPOM MTPO3PAYHOCTH He3 3aMKHYTOH 06paTHOI
cBsizu. Ha BHeipeHMe 1 OIEPIKKY TIPO3PAYHOCTH TPATSTCS CPEJICTBA, HO TOJIb3bI OHA
He MIPUHOCHT. 3aT0 JaeT WTI3ui0 Oe3omacHocTu. CaMble JIydllive JaHHbIE B MUPE HE
ITIOMOTI'YT, €CJIM HUKTO HE 6y/:[eT UX ynTaTth. B aTOM paszesie g4 OTCTYILIIO OT CUCTEM MOHU-
TOpHUHTA, YTOOBI 06CYIUTH HOJIee KPYITHBIE IUHAMUYECKIE 0OPa3oBaHist — OpraHu3alinHg,
COB/IAIOTI[IE ATH KOMIIBIOTEPHbBIE CUCTEMbI U YITPABJISIIOIIIE UM

AbdexTUBHYIO 0OPATHYIO CBSI3b MOKHO OITICATDH KAK «OTBETHBIE €M CTBISI HA 3HAUUMYO
urdopmarios. IIpozpayHOCTh CHCTEMBI BCETO JIUIITH OOECIIEUUBAET JOCTYI K TAHHBIM.
Ho mpu aTOM IpuHUMAIOIMINIT yyacTre B 9TOM IIMKJIe YeJOBEK NOJKEH YBUIETb U UH-
TepIpPeTUPOBATh 9TU JJaHHBIE.

CyuiecTBYIOT pa3indtbie GOPMbI UKJINYECKOI 06paTHON CBSI3M, HAllpUMep IIUKJI
Jemunra' «<naHupoBaHue-1eiicTBIe-IIPOBEPKa-KOPPEKTUPOBKA» UK HeJTMHe i HbII
nuka «O-0-D-A»? [Ixxona Boiiga. B koneunom cuere Bce 3T GOPMBI CBOAATCS
K CJIeIyIOeMY:

U IIpoananusupyiite cuctemy: TeKyliee COCTOSIHNE, paHee BO3HUKABIINE I1aTTEPHBDI,
MPOTHO3BI Ha GyIyTIee.

Q IlpounTtepnperupyiite fanHble. ITOT MPOIECC BCETAA MPOUCXOMUT B KOHTEKCTE
MEHTAJbHOHI MOJIesIN YesloBeKa, 3aHMMaloIerocst HHTepIpeTaruei.

U Orenure nmoTeHIUadbHbIe JEMCTBUS, B TOM YUCJI€ UX CTOMMOCTD, U, KAK BapUaHT,
BOOOIIEe HIYEro He MPpeIIpUHIUMAiTe.

QO Beibepure mraH AeHCTBUIL.

O

Breznpure BbIOpaHHBII IIJIAH JeliCTBHIA.

O Hab6momaitTe 3a HOBBIM COCTOSHUEM CUCTEMBL.

NOJIKOBHWUK )KOH BOWA U LIUKJ1 0-0-D-A

STOT BapuaHT npoLiecca 06paTHOM CBSI3V BO3HUK HEMOCPEACTBEHHO M3 paboT NOSIKOBHMKA
[xoHa boiaa, nunota BBC u cTpaTera. KntoueBoi KoHUenume noikoBHka boriaa 6bin
«umnkn 0-0O-D-A», uTo pacwudposbiBaeTcst kak Observe-Orient-Decide-Act (Habnogan-
OpPUVEHTUPYICS-peLlai-aAencTByi). boia yTBepxaan, YTo NOMHOCTLIO MOHSATb CUTYaLMIO
HEBO3MOXHO. W gaxke ecnm B KaKOM-TO MOMEHT MoJlyyaeTcs 3To caenaTb, MHdopMauums

1 Cwm. http://deming.ru/TeorUpr/PDSA.htm.

2 Cwm., nanipumep, monorpaduio A. A. Msresa «Ocuossl Teopun Boiinas. — Ipumeu. nep.
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6bICTpO ycTapeBaeT. OH paccMaTpuBan CUTyauuto Ha nosne 608, Kak NMOCTOSIHHO XaoTw-
YeCcKu MeHsioLLyoCcs. B Takux ycrnoBusx nobeaa AocTaBanach CTOPOHE, KOTopas fydile
OLIeHMBasNa U KOHTPO/IMpOBana MEeHSIIWNECS TaKTUYECKNE M CTpaTeErnyeckne B3anMo-
nencTeus.

Linkn O-O-D-A TpebyeT KOppeKTHbIX HabntoAeHUI, He 3aTyMaHEHHbIX NOMbITKaMK BblAaTb
Xenaemoe 3a AeNCTBUTENbHOE UM HEOOBEKTUBHOCTbLIO, — 3TO KpalHe CrnoXHas 3ajava.
OpueHTaums npeactaensieT coboi Npouecc 06HOBMIEHUS MEHTANIbHOW KapTbl BO3MOX-
HOCTel 1 BapuaHTOB B COOTBETCTBMM C Mpeablaylleit KapTol U HOBbIMW pe3yfibTaTaMu
HabnoaeHUN.

XopoLuas opueHTaums 4aeT NOHATb, YTO BO3MOXHO, @ YTO HET. B BOEHHbIX 1 KOopnopaTus-
HbIX YC/TOBUSIX BNSIHWE MOAUTUKN Ha HabntoAeHNs 1 OpUeHTaumMio NPUBOAUT K daTanbHbIM
nocneacteusM. «MoaTacoBka ¢akTo» nNpoTneopeunt Umkiy 0-O-D-A, koTopblit TpebyeT
B3aMMOZENCTBOBATb C peasibHbiM OKPYXXEHWEM, @ He C MAeanM3npoBaHHON UK MpUyKpa-
LUEHHOW KapTWUHOWM 3TOr0 OKPYXKEHWSI.

Linkn O-O-D-A BKJIHOYaET MHOXECTBO Lienelt obpaTHOM cBA3U. HabntoaeHus, pellennst u
LefiCTBUS BAUSIIOT Ha OpUEHTaLMI0 AeNCTBYIOWEro fnuua. B npouecce aeicTust MeHsieTcs
KaK BHELLHSIS Cpefa, Tak M Balle CO6CTBEHHOE MOHMMAHWUE U3MEHSIIOLLMXCS ycnoBumin. CooT-
BETCTBEHHO pe3ynbTaT utepaumn uukna O-O-D-A BAMSET Ha CreayoLyo UTepaumio AByMs
crocobamu: yepes camy cpeady v Yepes Balle BOCpUSTUE 3TOW Cpefpbl.

Ha kaxaoM BWTKe LMK/Ia Bbl 3HaeTe 6onblle, YeM paHblle, YTO OPMUPYET YCUNUBAIOLLY-
tocs 0bpaTHyt0 CBSi3b. Mpy 3TOM KaxkAablii pa3, KOrAa Bbl BUAMTE LMK/bI YCUMBAIOLLENCS
06paTHOI CBS3M, MOXHO NOA03peBaTh, YTO NEPEA BaMU HENMHENHAs U XaoTUYHas cucteMa
B COBPEMEHHOM CMbIC/IE 3TUX CJI0B.

STa cnocobHOCTb K Xaocy oTamyaeT umkn O-O-D-A OT NpOCTON CXEMbI «CTUMY-PeaKLus»,
B KOTOPOW YCW/IMBAIOLLMIACS CTUMYN NPUBOAMT K MPOMOPLMOHANbHO yCUnMBAtoLLEcs pe-
aKuuu. BcnoMHWTe OKOMHYO BOMHY B nepuod NepBoii MUPOBOM MM MOMbITKW MONYYUTb
6onee 6bicTpoe NporpamMMHoe obecrieyeHne 3a CHET BbINOMHEHUS BOMbLIEr0 KONMYECTBa
onepauuin. Bbl MOXeETE NoTy4nTb OrPOMHYIO CO3UAATENBHYHO CUITY, MO3BONSIOLLYIO NObeaAnTb
OMMOHEHTOB, Npoiias Yepe3 unkn O-O-D-A BbicTpee, YeM OHM.

boia HasblBaeT 3TO NMPOHUKHOBEHNEM «BHYTPb>» LIUKIA DELIJeHVIﬁ Bpara: oAHOBpPEMEHHO
npeasocxuilas U orpaHnymBas ero ,D,el‘/lICTBVIﬂl.

Knioy K HabnoaeHuo

B IIEPBYIO Oo4YepPEb Ha6JIIOH3.TEJII/I JOJIKHBI OTCJICKUBATh TEH/ACHIIMM N aHOMAaJIbHbIE
sHavyenns. Oba 9TUX acleKTa II03BOJIAI0T NIPOHUKHYTbH B CYTb ITPOUCXO/SIIETO. Onn
IIOMOraroT Co31aTb pa6OLIHI>’I pUTM, KOTOprﬁ JEIaeT yaydIIeHUS OOBIYHBIM ABJICHHEM,

! Ente a1 cunraio nuka O-O-D-A MOUIHBIM apPryMEHTOM B [OJIb3y THOKUX METOJ0B Pa3paboT-
ku. Kaxaas urepanus pazpaboTKH J0JKHA POEIUPOBAThCsA Ha ureparun nnkiaa O-0-D-A.
[TosiBastionmuiicst B pesyJsibrate KOHTPOJIb CPEbI TIO3BOJISECT KOMIIAHUN B3STh MHUIIMATUBY Ha
cebst 1 BBIIBUTH KOHKYpeHTOB. CM. ctaThio CtuBa Anosbda 1o aapecy http://www.iohai.com/
iohai-resources/agile-lessons-ooda.html, B koTopoii cBsi3b Mexay O-O-D-A u rubkumu Metogamu
paspaboTKu pacKkpbiBaeTcs GoJee oapoOHO.
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a HE TIJIOJIOM CYAOPOKHbBIX yCI/IJII/IfL Bot Heckombko BermoMoraTeibHbIX Tporneayp, mo-
MOTaloHInXx Ha6]IIO,ZIeHI/IHMZ

a

O

Kaskyio Hezemo npocMaTpuBaiiTe npucaanHble MOIb30BaTE MU Ha MPOIILION He-
JIeJIe YBEOMJIEHHS O HercrpaBHocTsax. OOpamnaiite BHUMaHKUE Ha TTOBTOPSIONTHECST
pobJieMbl 1 IPoOJIeMbl, PelieHre KOTOPbIX Tpedyer 6osibiie Bcero spemenu. Q6-
pamaf/’ITe BHUMaHNE Ha BbI3bIBAIOII[ME€e MHOTO HpO6]IeM TIOACUCTEMDBI MJIN T'PYIITIbI
pa3paboTUYnKOB (eCIU UMEETCH HECKOJIBKO IpyIn). inure mpobieMbl, CBA3aHHbIE
C KOHKPETHBIM CTOPOHHHMM ITPOU3BOJUTEIEM WU TOUKON MHTETPALIUM.

Kaskmprit Mecstir mpoBepsiiiTe 061ee KOTMUECTBO TPOOIeM. YIUTHIBaliTe UX pac-
npesiesien e o TumaM. [1o Mepe MCIpaBIeH s Cephe3HbIX TIPOOIIEM OOTITIE TEHAEHTTHT
GymyT emsiraathbest. Cokparurcest u ux kosmmdectBo. (Ho mpu aToM 001I1ast 3aBHCHMOCTD
OyzeT IMeTh 1000 pasHyIo (hopMy, TaK KakK HOsIBJIEHIE HOBBIX BEPCUI Koja Oyaer
COTIPOBOKIATHCSA HOBBIMU TTPOOIEMaMu.)

EsKeIHEeBHO WU €KeHeIeTIbHO UIIUTE B (haiiiax )KypHAIOB UCKIIOYECHUS U Pe3yIb-
TaThl TpaccUpoBKH cTeka. CornocrasiisgiiTe HaiileHHbIE JaHHbIe, YTOOBI ONPEAEIUTD,
OTKy/Ia Yalle BCEro BO3HUKAIOT NCKII0YeHus. [IpoaHausupyiite, uTo ABJISETCS X
MPUYUHON — cepbe3Hbie MPOBIEMBI U TIPOCTO OTCYTCTBUE KOZIa, 00padaThiBaio-
1ero 3TH ONINOKN.

PaccMoTpurTe BOIIPOCHI, ¢ KOTOPBIMH Yallle BCEro 00paIaoTcs B CIYKOY MOIIEPIKKHI.
Ounu MOryT J1aTb BaM IIPEJICTaBJICHME KaK O IIYTAX COBEPIIEHCTBOBAHUS 110JIb30-
BaTEHLCKOTO WHTEPdeiica, Tak U 06 Y3KUX MeCTaX, B KOTOPBHIX CJIEYeT MOBBICUTD
HaJIe’KHOCTh CUCTEMBL.

EcJi 0TYETOB O HEUCTIPABHOCTSIX 1 OOPAIeHIH B CJYKOY MOAIEPIKKH CAUITKOM
MHOTO [IJI51 IETAJIbHOTO U3YYEeHHUSI, TIPOAHAIU3UPYITE TOJBKO CaMble YaCThIe CJIy-
van. Takske crydailHbIM 06Pa3oM TIPOCMATPUBAITE 3asIBKH, YTOOBI OGHAPYKUTD T€,
KOTOpBIE 3aCTaBJISAIOT BAC 33/[yMaThC.

Kasxaple yetbIpe-11ecTb MecsleB IpoBepsiiTe KOPPEKTHOCTL CTapblX KOPPEeJIALUl.
XoTst 6bI pa3 B MeCSII[ CMOTPHUTE HA 0OBEMBI IJAHHBIX 1 CTATUCTHKY 3alIPOCOB.

ITpoBepsiiiTe camble pecypcoeMKUe 3alpOChl Ha cepepe 0a3bl aHHBIX. Biusier Jiu
Ha HUX KaKUM-TO 006pa3oM 1wian 3arpocos? Tlomagaer jiu HOBBIN 3aIPOC B YUCIIO
caMbIX pecypcoeMknx? JI1060¢ 13 9THX U3MEHEH M MOKET YKa3biBaTh HA HAKOTJICHUE
JTAaHHBIX. BBI3BIBAIOT TN caMble pACIIPOCTPAHEHHbIE 3aMIPOCHI CKAHMPOBAHUE TaOHI?
ITO MOKET 03HAYATh OTCYTCTBYIOIUI UH/IEKC.

AHau3upyiTe eXKeTHEBHYIO U €KeHeeTbHYIO IMarpaMMbl cIipoca (3aaoniue
nepeMeHHbIe) U CUCTEMHbIE TToKa3aTean. MeHstoTest jin mabaoHbr Tpadhuka?
Buesannoe ymenbiienne Tpaduka B MOMyJAsiPHOE BPeMsT MOKET 03HAYaTh, YTO
cUcTeMa B 9TH Yachl paboTaeT CIMIIKOM MeJJIeHHO. ECTh JIM [1J1aTO y 3aaf0luX
repeMeHHbIX? JTO YKa3blBaeT Ha HEKUH OTpaHuYUBaoNnil (pakToOp, BO3MOKHO,
Ha CKOPOCTH OTKJIUKA CUCTEMBI.
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[ToMHUTE, YTO CO BpEMEHEM I[eHTp BHUMaHUA Oyner cmermarbes. CHadana Bbl B
OCHOBHOM CTOJIKHETECH ¢ TTpobiaeMamu, Tpebyiomumu peakiinu. OCHOBHON WHTepec
GyIyT MPeaCcTaBIATh 0030PbI YBEIOMIEHUT 0 HEMCIPABHOCTSIX, 3aKTI0OYNTETbHBIE
OTYETbI 06 OTKa3aX U MoCJeIHNE TPEHIbI. Ilo Mepe yCTpaHEeHUA OCHOBHBIX TPUYUH
HEMCIPABHOCTE, BBIX0/[a HOBBIX BEPCUU ¥ U3MEHEHUsI MIa0JOHOB TPahUKa aKI[eHT
CMECTHUTCSI C pearnpoBaHus Ha YIIPexK /a0l anaans. UTo cayyuTcs B caeyoneM
kBapraie? Kak Bce 10/KHO paboTaTh B 9TO Ke BpeMs uepes To? B mporecce aToro
CMEIIEHUST CIIeIYeT TepeiTi 0T 0630pa CTapbIX JaHHBIX K 0030Py HOBBIX TPEHIOB.
Kak TosbKO 110Ka3aTesib llepecTateT 1aBaTh BaM 110J1e3HYy10 HHGOpMaluIo, IpeKpa-
THUTE 06pamaTb Ha HETO BHUMaHMHE. OT‘IeTbI, JKNU3HEHHO HeO6XO[[I/IMbIE gepes3 Mecdrn
MoCJIe 3aIMyCKa, Yepes3 IBa rojfia CTaHy T OeCIOoNe3HBIMU UIN Take COMBAIOTTUMH
C TOJIKY.

J1J1s Kax10r0 aHATM3UPYEMOTO [ToKa3aTessl yYuThIBaiiTe cienyiomiie hakropbl. Kak on
BBITJISIZTUT TI0 CPABHEHUIO C UCTOPUYeCKU yctanoBuBIieiicss Hopmoii? (IIpu nanuunu B
OpsDb foctatouHOTO KOJMYECTBA TAHHBIX JIETKO TIPUCTYTIUTH K COCTABIEHHIO TIPOTHO-
30B.) Ecsin mokasaress yKIaapiBaeTCs B TPEH/IBI MTOCTETHETO BPEMEHN, YTO TIPOUCXOUT
C IPYyTIMU CBSI3AaHHBIMU C HUM TTIOKazaTesssMu? Kak /107To MOKeT COXPaHSAThCS TPEH/L 1
KaKOW OrpaHUIUBAOIINE (HaKTOP MOKET ero HapymuTh? Kakue siBieHust MokeT 06y ciio-
BUTb ATOT OrPAHUYNBAIONIUI (aKTOp?

K npumepy, paccMOTPHUM COOTHOILIEHUE MEK/LY YHCJI0M IIOJTyYeHHDIX 3aKa30B 1 3arpy3Koil
mporieccopa cepsepa mpusoxkennit. Ha mo6oM caiiTe WHTepHET-Mara3uia aTH MOKa3aTe i
B TOW MJIM WHOM CTETIEHW CBS3aHbI IPYT ¢ APYTOM. (KoamdecTBO MOTy4eHHBIX 3aKa30B
ABJIeTCs 1IPOU3BOJAHOI OT KOJIMYeCTBa YHUKAIbHbIX [toceTutesieil. 1 cBasbiBaeT aTu
JIBa TIOKA3aTe/Is BeJMYMHA, KOTOPYIO MAPKETOJOTH HA3bIBAIOT K03(huiuenmom obpa-
waemocmu.) COOTBETCTBEHHO, IIPU YBEJIUYEHNN KOJIMYECTBA 3aKa30B CPa3y BO3HUKAET
BOIIPOC: KaK J10JIFO MOXKET COXPAHUTBCS TeHIeHIIM K yBesandennio? OTBeT Ha 9TOT BO-
[POC MOATATKUBAET K MHTEPIIPETAIIMHI 1 IPUHATUIO PEIieHNsT. DTO MOKET ObITh PeleHne
HUYero He JieJ1aTh, yBeJUYUTh KOJNYECTBO PECyPCcoB, COKPATUTb YUCJIO [TOKYylaTesei
WJIU OTITUMU3UPOBATH KO PUJIOKeHMsL. JII060€ U3 9TUX PEleHn i TpeIcTaBIisteT coOoit
YCIIENHOE 3aBepIIeHue IUKIa 00paTHO CBs3MU.

17.9. 3aknwyeHue

[Ipu cromKkHOBEHUM C PealbHBIM MUPOM B CUCTEMAX HAUNHAIOT IIPOUCXO/IUTH CTPAHHbBIE
sen. IIpu 9ToM J1100bIe OTKIOHEHUS 1 JTI0ObIE COOBITUSI MOTYT OCTAThCsI HEIIOHSTHIMI
WJIN JKe U3 HUX MOKHO M3BJIeUb IleHHble YPOKU. VIMEHHO MTPO3PAaYHOCTDh OTJIMYAET CU-
cTeMy, KOTOPasi COBEPIIEHCTBYETCSI CO BDEMEHEM, OT CUCTEMBbI, TOITYYIIENCS HA MecTe
WJIN JIasKe JIerpaiupyoiien.

[IInpoxko pacmpocTpaneHbl cucteMbl yipaBiaenus. CamMoil OMyJIsIpHON B HACTOSI-
it MomeHT aBisieTcst SNMP Bepcun 3. Cuctembr CIM/WBEM nutmenst MHOTHAX
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HegoctatkoB SNMP u B 6mkaiiniem OyayiieM o0emaoT BIATU Ha HEPBBI IIaH.
Java-mporpammucty BosMoKHOCTb pabotaTh Kak ¢ SNMP, tak u ¢ CIM/WBEM npezo-
crapJsieT TexHonorud JMX.

ITpospauroCcTh TpebyeT JOCTYIAa K BHYTPEHHEMY YCTPOHCTBY KOMITBIOTEPOB U MTPO-
rpaMMHOTO o6ecrieuerst. OOsg3aTeIbHBIM YCIOBUEM JIJISI 9TOTO SABJISIETCS 0OecTIeueH e
BUMMOCTH 9THX BHYTPEHHUX CTPYKTYP. 3aTeM TpeGyioTcs cpecTBa cbopa u aHau3a
KOHTPOJBHBIX JAHHBIX. /[J151 3TOT0 OAXOAT M1 KOMMepUeCcKHe CUCTEMBI MOHUTOPUHTA,
1 OpsDb. HakoHerr, HeoOxoarma peakiins Ha cOOpaHHbIE TAKUM CIIOCOOOM CBE/ICHUSI.

B caienytotiieii riiaBe Mbl TOTOBOPUM O TOM, YTO JI€JIaTh, KOT/A HAGJOIEHIST CUTHAJI3H-
PYIOT 0 HeOOXOIMMOCTU U3MeHeHuil. Adanmayust TpedyeT aHam3a ANHAMUKH TTOKa3aTe-
Jiell 3a JUTUTEJIbHBII TEPUOJL ¢ TIPUIEJIOM Ha TOCTPOEHHE CHCTEM, CIIOCOOHBIX KOPPEKTHO
MEHSTHCST CO BPEMEHEM.



N3 cs10B BCEBO3MOKHBIX, UTO CXOJAT C I1€PA,
IpycrHeii 6bITH HE MOKET, YeM
«9X, 3HaJI ObI TOT/IA...»

Licon Yummuwep

Apantayus

Kaxue 6b1 onTuMucTAYECKHE IIPOTHO3BI BbI H CTPONJIN NJIN HACKOJIBKO CEPhE3HOTO 10/~
X0a H1 Tp€6OBaJII/I OBl O6CTOHT€]IBCTBEI, 3allyCKaeMasd CUCTEMa BCeraa 6y]16T He TaKol
HPEKpaCHOﬁ, Kak BaM ObI Toro XoTesock. CoBceM HOBast CCTEMA — BEIIb HECOBEPIIIEHHAA
n MeEHee MaCH_[Ta6Ha§I, YEM BBI IIpEeATIoIarajin, u cnabo nmoaxo/Jdinad AJiA peeHuA 3a1a4,
KOTOPbIEC U3HAYAJIbHO TIepex Helt ctaBumch. OcTaHeTcs JTU OHA Ha TOM JKe YpOBHE NJIN
BbIPDACTET 0 YPOBH, 3alyMaHHOTI'O €€ COSIIaTeJIHMI/I?

Hacrosiiee pox/ienue cucTeMbl TPOUCXO/UT HE B JIEHb €€ ITPOEKTUPOBAHUS U Pa3-
paboTKM ¥ Jla’ke He B MOMEHT IIOSIBJICHMS MEU IIPOEKTa, a B MOMEHT ee 3allyCKa B
DKCILIyaTalnuo. ITo Haualo, a He koHell. Co BpeMeHeM cucTema OyaeT pacTu U pas-
BuBarbcst. OHa OyJIeT moyyars HoBble (hyHKITMOHAIbHbBIE BO3MoskHOCTH. OHa Oy et
n36aBALATHCA OT e(hEKTOB 1, BO3MOKHO, 101y 4aTh HOBble. OHA CTaHeT TaKoii, KaKOI
3a/1yMbIBAJIaCh, UJIH, 4TO €ellle Jydlile, TaKO’, Kakoi goJkHa ObiTh. Ho mpesk e Bcero
oHa o0s3aHa MeHdThest. CrucTeMa, KoTopas He MOJKET aZlallTHPOBAThCS K OKPY KaloIiei
cpelle, IBJISIETCSI MEPTBOPOXKIEHHOT.
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18.1. AganTtauusa co BpeMeHeM

Hosast cucrema s05KHAa KOPPEKTHO JIeJIaTh HEKOTOPBIE BEIN, NHAYE ee 3aIyCK TTOIPo-
CTy He cOCTosiICS Obl, KPOME TOr0, OHa MOrJia Obl JIeJIaTh HEKOTOPbIE APYTHe BEllN Tak,
KaK 9TO 3a/lyMBIBAJIM TIPOEKTUPOBIINKHU. TeM He MeHee olpe/ie/IeHHbIe TIPOrPpaMMHbIe
KOMIIOHEHTBI MOI'YT paboTaTh He Tak, Kak U3HAYaJIbHO IIPE/II0JIATalI0Ch, 1 1akKe MOTYT
oKaszaTbcst 6oJiee CJI0KHBIMHE, YeM J0JKHBI ObLIM ObITh. I10 CyTH, 9TO 03HAYaET HECOOT-
BETCTBUE Me3K/Ly (hOPMOIT CHCTEMBI U 3aHATHIM 3TOH (DOPMO TTPOCTPAHCTBOM PEIIECHUT.

HoBas cucrema He MmozkeT aBTOMaTUYECKU COBEPHIECHCTBOBATHCA B IIPOIECCE IKCILIyaTa~
. BO]II)I_HyIO YaCTb BpPEMEHU €€ [TPUXO/IUTCA OCBaMBaTh IOJIb30BaTEJ/IAAM — TPY/JAHO N
MYYHUTEJIbHO. CI/ICTEMy MOJKHO USBMEHUTD, IIO/I0THAB I10/] ITPOCTPAHCTBO pemeHHﬁ, Jlaxxe
€CJIN 3TO IPOCTPAHCTBO ITPO/IOJIZKAET MEHATHCS C TEHEHMEM BPEMEHH, HO 3TO MOJKET ObITH
TOJIBKO IIpEeHaMEPEHHOE JleiicTBHeE.

B cBoeii kuure Evolution of Useful Things Tenpu Iletposcku' yTBepsKIaeT, uTo cTrapoe
BbIKasbiBaHue «bopma onpenessiercs GyHnkiueli» Hepepuo. Bmecto atoro B kauecTne
[IPaBIJIA PA3BUTHUS [U3ANHA OH IIPEIJIATAeT IOCTYJIAT «(pOopPMa OIIPeIeISIETCS OTKA30M>.
To ecTb ABMEKYIIEH CUIION M3MEHEHIS KOHCTPYKIMK TaKNX OaHaIbHBIX BEIleil, KaK BHJIKa
WJTH CKPETKa, OBLJIN T€ aCTIEKThI, B KOTOPBIX 3TU Beld (DYHKIIMOHUPOBAJIH TI0X0. J{axke
CKPOMHAsT KAHIIEISIPCKAs CKPEeITKa U3HAYAJIbHO HE UMeJIa TPUBBIYHOTO JIJisI HAC BU[IA.
U xaskiast ee HOBast BepCust ObLIA, IO CYTH, PabOTON HaJl ONTHOKAMIL.

B cdhepe pazpaboTku mporpaMMHOTO 06ecieYeHIs HeOOXOMUMOCTD KasKI0M CJICY OIIEit
Bepcuu 00y CJIOBIMBAETCS HOBBIMU KOHCTPYKTHBHBIMU 0COOEHHOCTSIMU (3aT0JTHEHHEM
npobesioB) uan uenpasaeHneM omnbok (criaaxuBanueM mepoxosarocreil). TouHo
TakK ke, Kak CO BpeMeHeM MeHsIach (popMa KaHIIEeASIPCKON CKPENKH, apXUTEKTYPHBIE
¥ poeKTHBIe pertenns cucteM [1O Ha Kaxkg0l nTepanun MoCTeNeHHO alall THPYIOTCS
K PEATbHBIM U TIPEATIOIaraeMbIM OTKA3aM.

Ho ara amanramnust mMeeT CBOIO ICHY. JIoboe lIefICTBI/Ie IO USMEHEHHIO CUCTEMBI CTO-
HUT JE€HET: IPOECKTUPOBaHNE, pa3pa60TKa, TECTUPOBaHME IIJIIOC CTOMMOCTDb BHEAPEHUA.
DusnKkn 1 XUMUKN Ha3bIBAIOT 9TO <<3Hepmeﬁ akTuBanmuy. 1 ecan 3aTpaThbl Ha IPe/-
Toyrara€éMbl€ UI3BMECHEHUA HE IIPEBBICAT /1I0X0/10B, KOTOPbIC 6y,ZIyT TTOJTYyY€HBI 6]13.1‘0113.})51
3allOJTHEHMIO HpO6€]IOB NJIn CriaaKuBaHMuIo IHepOXOBaTOCTeﬁ, paninoHaJIbHbIM 6leeT
0MKa3 Om U3MEHEHUIL. BOSMeIHeHI/Ie MOJKET BbIPaKaTbCs MCKJJIIOYUTEJTbHO B TEPMUHAX
JICHEKHBIX ITOTOKOB. A MOJKeT JieskaTh B C(bepe 3alllUThl KPYITHBIX I/IHBeCTI/IHI/IfI, paHnee
CAEJTaHHbIX B CUCTEMY.

ﬂeHE)KHbIe MOTOKW — >XM3HEHHbIE COKM Ntoboro busHeca. ﬂeHbI'VI NpUXoaAT U yxoaaT. M3-3a
N3MEHEHUA CTOMMOCTU AeHer C Te4eHNeM BpeMEHU HbIHELLHUE AeHEeXHblE MOTOKN LieHHee
Gynywmx.

! He mory He BbIPa3UTh BOCTOPT aBTOPY, KOTOPBII HA BOCEMHA/IATH CTPAHUIIAX YBJIEKATETHHO
PaccKasbiBaeT O TOM, KaK MOSIBUIACH OOBIYHAST BUJIKA.



294 Inasa 18 e Apantauus

Haxomer, mpaktuka nokassisaet, uto ot 40 10 90 % 3aTpar Ha pazpaboTKy BO3HUKAET
MOCJIE BBIXO/IA TEPBOI Bepcuu. VIHOT/Ia OHU TIPOXOISIT TI0 KATETOPHH «TEXHUYECKOE 00-
CJYKUBAHME, a MHOT/IA PACCMAaTPUBAIOTCA KaK HOBas pazpaboTka. B mobom ciryuae Ha
JAHHBIN BUJT U3/I€PsKEeK TPUXOUTCS UTH JloJToe BpeMs tocse Bepeun 1.0. ITo crapad,
BCEMU TIPU3HAHHAsI TPOBJIeMa ¢ TIPOEKTHBIMU PEIIEHUsSIMU 1 apXUTeKTypoit. Hamuoro
Xyske 06CTOAT Jlesia ¢ TOHUMaHUEM CJIOKHOCTH U CTOMMOCTU BHECEHUSI M3MEHEHUH,

B 5T0ii r1aBe MbI TIOTOBOPHUM O TOM, KaK KOMITAKTHbBIE ¥ KPYITHOMACIITaGHBIE apXUTEK-
TYPHBIE PEIIeHUs BIUSIOT HAa CIOCOGHOCTh CUCTEMbI K aflallTal[ii. DTO YaCTh 9HEPIUU
AKTUBATINH, BRIIOYAIONIAs B cebsT «3aTpaThl Ha BHenpeHue». Coueranne moTpebHOCTE
Y 9HEPTUY aKTUBAIIMH JIa€T HAM CTOUMOCTD BHECEHUST U3BMEHEHUIT — CKPBIThIE 3aTPATHI,
KOTOPbIE MOTYT BBIPACTH JI0 YAWNBUTEIHHBIX BbICOT. Hallla KoHeUHast 11eJib COCTOUT B
TOM, 4YTOOBI FAPAHTUPOBATh, YTO U3MEHEHUSI HAIIIEH CUCTEeMbI — 3all0JIHEHUE TPOOEIOB
U yCTpaHeH e TMepoX0BATOCTEH — MPUHECYT OOJIBIIE EHET, YeM TTIOTPEOYETCS Ha UX pe-
anmuzanuio. XuMIJIecKre Peakiini, B TTPOTIECce KOTOPBIX BBIIETSETCST OOMbINe 9HEPTHH,
1eM TpeGYeTCs [Tt UX BO3HUKHOBEHMST, HA3BIBAIOTCS aKk30mepmuueckumu. Ham HyxwHo,
4TOOBI BHOCHMbIE B HAIIIK CUCTEMbI U3MEHEHUS ObLIN 9K309KOHOMUUYECKUMH, TO €CTh
PUHOCKJIN GOJIBIIE JIEHET, YeM TPeOyeTcsl Ha UX MHUIIMUPOBaHNUE.,

18.2. lNpoekTnpoBaHue agantupyemoro MO

[IpoeKTHPOBAHUIO TPOrPAMMHOTO 0HECTIEUEHH, CIIOCOOHOTO K alallTaIlu, TIOCBATIEHBI
TBICSYM CTPaHUIL. ecaTKU U3BECTHBIX METOIMK HAIIPABJECHBI HA CO3/IaHUE TTPOTPAMM,
MJIeaTbHO BIUCHIBAIOIINXCA B (DYHKIITMOHAIBHOE TIPOCTPAHCTBO. MHOTHE HOBbIE METO/IU-
KU BKJTIOYAOT B ce0s laske MPUHITUTIBI K3MEHEHUST CO BPEMEHeM — 3TO TaK Ha3biBaeMble
ruGkue MeToIbl. [lepedncinTh Bce MopocTy HEBO3ZMOKHO.

HOI[B.BJI}HOHIGE GOJILIIMHCTBO 9TUX MeTOlIO]IOFI/Iﬁ KOHIOEHTPUPYETCS Ha pean3dallnmn
KOppeKTHOfI (bYHKHI/IOHaJIbHOCTI/I JINn Ha IpeaoCTaBJICHUN ATOM (byHKHI/IOHaJH)HOCTI/I
BO3MOKHOCTHU MEHATHCA CO BDEMEHEM. Hos ITPOEKTUPOBAHNU ITPOIPAMMHOTO obecrre-
YEHUS €CTh U IPYTHUE aCIIEKThI, OTHOCAIINECA K CII0COOHOCTHU CUCTEMBI K aZlalTalnm 6e3
IIpEKpalleHusA €€ dKCIIyaTaluu. IMeHHO 2TH aceKThl MBI U pPacCMOTPpUM. WX MOKHO
CUUTATb «BEPXHUM CJIOEM», KOTOprﬁ J0JIZKEH pacCIlolaraTbCsa IIOBEPX BbI6paHHbIX BaMM
METOAO0B ITPOEKTUPOBAHUA.

BHenpeHne 3aBncMMOCTeN

Nwmena obmagaior coberBennoii cumoit. Cronno Maprumy Dayiepy mMpHCBOUTH OTHO-
CHUTEJIbHO PACIPOCTPAHEHHON METOANKE COOCTBEHHOE MMsI, B MUPE CTAJIN HOSBJISATHCSI
cpezibl pa3paboTKH, TTOAIEPKUBAIONINE «BHeApeHreM 3aBucuMocteii» ! (em. takske AJAX).

! http://www.martinfowler.com/articles/injection.html.
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[TpunIMT BHEIPEHNS 3aBUCUMOCTEH COCTOUT B TOM, 4TO KOMIIOHEHTBI I0JIKHBI B3aUMO-
JieiicTBOBATD yepe3 nHTepdeiichl U He OJKHBI HAIPSIMYIO CO3/1aBaTh 9K3EMILJISPBL IPYT
npyra. BMecTo aToro o6s3aH prucyTCTBOBATH HEKHMH areHT, «COOUPAIONTUI» TIPUTOKEHIE
u3 c1a60 CBA3AHHBIX KOMIIOHEHTOB.

KoppeKTHO BBITIOTHEHHOE BHE/IPEHNE 3aBUCHMOCTEN CIIOCOOCTBYET OCTA0JIEHIIO B3AHMO-
3aBUCHMOCTH, /IO TAKOH CTENEHN MOIIHBIM SIBJISIETCSI €T0 BIIMSIHUE. 320/THO OHO 0bJIerdaeT
MOJYTbHOE TeCTHPOBaHME. [TaBHBIM KITIOYOM K TOCTUKEHUIO THOKOCTH TTPU BHEPEHUT
3aBUCHMOCTEI SIBJIAETCA ONpe/ieieHe U Mcnob3oBanue nnrepdeiicos. Bsaumoseiicteue
00BEKTOB MOCPeICTBOM nHTEepdeiica mo3Bosier 6e360Je3HEHHO 3aMEHUTD JTI00YIO U3
KOHEUHDBIX TOUEK. B KauecTBe 3aMeHbI MOKET BBICTYIIATh KaK peasibHasi KOHeYHas TOUKa ¢
HOBO# (hYHKIIHOHATBHOCTHIO, TaK U TIOAICTABHOI 0OBEKT, UCTIOH3YEMBIH /ST MOTYTHHOTO
TecTupoBanus. Buenpenue saBucumocteil ¢ npuMeHeHueM MHTep@eiicoB coxpaHsaeT
BO3MOKHOCTb BHECEHU JIOKQJIbHBIX U3MEHEHUI.

BHEAPEHWE 3ABUCUMOCTE

Korga Ha ropusoHTe TosbKo nosiBunacb TexHonorns J2EE, HekoTopble co3aatenu cpeg
pa3paboTkM Hayanu CTpouTb Takue Belm, kak Pico, Spring n Apache Avalon. 311 npo-
[OYKTbl 3aMETHO OT/IMYANIUCh MO KA4yeCcTBY OT TUMMYHbLIX NpunoxeHuin J2EE. B yacTHOCTH,
HanMCcaHHbIE B 3TUX «0BNeryeHHbIX» cpeaax NpPUIOKEHUS, Kak NPaBuo, Aenany akueHT
Ha HebOMbLIMX aBTOHOMHBIX KOMMOHEHTax, peanuayolmnx nHTepdeiicsl. OHKM He co3aa-
Ba/M 3K3eMMISiPbl APYrMX KOMMOHEHTOB, @ Bbi3blBa/IM Yepe3 MHTEPMENCHI HEKME CITYX6bl
W «npegnonaranu», 4To peanusauus ykasaHHOro nHtepderica 6yaeT ocywecTBnaTbCS
yKa3aHHbIM KOHTEHEPOM.

CHadana 3TO OnmMCbIBaNoCh Kak MHBEPCUS yrnpaBneHus, oblias XapakTepucTuka cpea pas-
paboTkn NpunoxeHnin. Ho 3Ta TexHWKa UCNOnb3yeTcst U B 6onee yHUBEPCanbHOM NpakTUke
paclmpeHnsi cpen pa3paboTku nyTem Ao6aBneHnst Koda NPUIOXKEHNUS B BUAE NOAKIACcCOB
nnm 06paTHLIX BbI30BOB, B pe3y/ibTaTe Yero 3aBMCMMON OKasblBasics cpefa pa3paboTky, a He
kog npunoxenus. (Cpesa pa3paboTku 06paLLaeTcs K MPUIOKEHWIO, YTO SIBASETCS TUNNYHOM
VHBEpPCHEN, OTNINYatoLLEN «cpeay pa3paboTku» OT «BUBIMOTEKM KNaccoB».)

MapTuH ®aynep BBeN NOHSATE BHEAPEHUs 3aBucuMocTei (dependency injection), nbita-
SICb OMMCaTb BCTABKY CCbI/IOK B KOMMOHEHTbI. BO BPEMSI BbIMNOIHEHUS! KOHTEWHEP CBSI3bIBAET
KOMTMOHEHTbI APYT C APYroM B COOTBETCTBUM C KOH(UIYpaLIMOHHbLIM halifioM unm onpeaene-
HMeM NpunoxeHus. Mpu 3TOM caMMM KOMMNOHEHTaM BOBCE He 06513aTesIbHO 3HaTb, C YEM OHU
B3aMMOAENCTBYIOT. BHeApeHWe 3aBUCMMOCTEN NMO3BOSIET MOMYYMTb XOPOLLO aAanTUPYEMbIi
Koz, NPEeKpacHo NMpUCMOCOBEHHbIN K MOAY/IbHOMY TECTUPOBAHUIO U NIETKO «MepecTpavBa-
€MbIli» Npu U3MeHeHUN TpeboBaHWI.

O6beKkTHOE NPOEKTUPOBAHNE

VIUBUTEIBHO, CKOJIBKO SMOIMI BHIPAKEHHE «XOPOIlee 00bEKTHO-OPUEHTHPOBAHHOE IIPO-
eKTUPOBaHME» BBI3bIBAET JlaskKe ceiuac, CIIyCTs ABaJlaTh JIeT Ioc/Ie Hadyaia «00beKTHOI
peBoOLnI». 51 3asIBJIAI10, He yTPysKaas ceOs JalTbHEHIINMU JOKA3aTeIbCTBAMI, YTO TaKasl
Belllb, KaK Xopoliee 00beKTHO-OPHUEHTUPOBAHHOE TIPOrPAMMUPOBAHUE, IeHCTBUTEIHHO
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cymuiectByet. Te, KTO IPUAEPKUBACTCS TTOI0OHON TOUKU 3PEHYSL, TIOBEPAT MHE 1 6€3 /10~
Ka3aTesIbCTB, a e MPOTUBHUKOB HUKAKHUE JIOKA3aTENbCTRA He YOE/IAT.

B xontekcre aJlallTalliu JIy4Ille BCETO CJIeJOBaTh CTapbIM HO6prM TIpUHIUITAM: crnabag
B3aMMO3aBUCUMOCTh M CUJIbHAST CBSI3aHHOCTH. 3HAYaIbHO OHM TIPpUMEHAJTNCDH K UC-
XO/ITHBIM MO/JIYJISIM. Cnabas B3aMO3aBUCUMOCTD 03HaudaeT «Ie Tporaﬁ riobaabHble
TIepeMEeHHbIC B IPYyTUX (baﬁﬂax». CubHasg CBSI3aHHOCTH O3HavaeT: « boJbIIHCTBO
nJn BCE TMMOAIIPOrpaMMbl B 9TOM (pafme JIOJIZKHBI MCITOJIb30BaTh GOJILIINHCTBO UJIH BCE
riobasbible IepeMeHHbIe U3 9TOTO (1)8.171]13.». HO, KaXeTCs, 9TU ITpaBuJjia Iopa O0OHOBUTD.

CoBpemMenHoe 06beKTHO-OPUEHTHPOBAHHOE OTIPE/IEJICHIE B3AUMO3aBUCHMOCTH HOJTBIITE
OTHOCHUTCS K BapyaHTaM I10Be/IeH1, YeM K repeMeHHbIM. Kax/1blii pas, Korja oinH KJjacce
HCHOJIb3YET NOBe/IeHHe IPYroro, OH CTAHOBUTCS 3aBUCUMBIM OT HEro yepes aTo 110Be-
nenvie. KoomuecTBo BAPMAHTOB MOBEAEHUST, KOTOPBIE OINH KJIacc TpebyeT OT APyroro,
olpeiesisieT «IUPpUuHy» uHTepdeiica Mex/y STUMU KJIacCaMu.

OueBHIHO, YTO HEKOTOPAsl CTENEHb B3aMMO3aBUCUMOCTH HysKHa. He obpamalonmecst
APYT K APYTY OOBEKTHI MOTYT CAEIaTh HE MHOTO. UTO 5Ke B 9TOM KOHTEKCTE O3HAYAET
«cnabast B3aMMO3aBUCUMOCTD> ? [IPEeIIoNosKIM, 4TO KJIACC 9KCIOHUPYET BCE OTKPbI-
Tble MeTOAbl. M CylecTByeT NOAMHOKECTBO STUX METO/IOB, BbI3bIBAEMOE APYTUMU
kaaccamu. [Ipu npeanpHol CBA3aHHOCTH Kjace OyeT HMETh BCEro OMH Takoil Habop,
BKJIIOYAIOIINI B cebsl BCce METO/IbI, BbI3bIBaeMble BCEMU I10JIb30BATE/ISIMU KJIacca. ITO
NPAKTUYECKN HeBeposATHAsE cuTyalus. Kyza uanie BcTpedaercs Maioe 4uc/io TaKuX Ha-
6opoB. Pasnnunble moab3oBaTen Kiacca 00palaloTcsl K pa3ibiM HabopaM METO/I0B.
YeM cusibHee OTINYAIOTCS APYT OT Apyra Takue HaGoPbI, TO €CTh YeM MEHbIIIE METOIOB
IPUCYTCTBYET OAHOBPEMEHHO B HECKOJBKUX Ha0Opax, TEM IIPOIIe BIOCAEICTBUN U3~
MEHHTb TT0BeIeHne Takoro Kiaacca. On Gyzer 6osee agantupyembiM. He ciydaiino u to,
4TO B HEM OYZIET MpPOLIE CO3/aBaTh HECKIACCOBbIE MHTEPMECHI A1 TPYIITUPOBAHHS,
UMEHOBaHU U 0000IEHU 9TUX HAOOPOB METO/OB.

HpI/I Ha/Imanmn O6T)EZII/IH6HHBIX B ITIO/IMHOJKECTBA ME€TO/I0OB CBA3aHHOCTD OIIMCbIBA€ET, Ha-
CKOJIbKO CUJIbHO BHYTPpEHHEE COCTOAHNE 00BbEeKTa BIUAET 1 ITOIIA/IA€T IIO/] BJIMAHNE 9TUX
ITOIMHOKECTB. ﬂpyI‘I/IMI/I CJI0OBaMH, €CJIin Ha60p METO/IOB 3aTparnBa€T TOJBKO ITIOAMHO-
JKECTBO COCTOSTHUI O6’beKTa, HO IpX 9TOM HE TI0IMaa€T MO/ BJAUAHNE JPYTUX aCIIEKTOB
ITOI'0 COCTOAHMA, 00BEKT He 06]1a11aeT CBSI3aHHOCTBIO. DTO MOYKET 03Ha4aTb, YTO BHYTpU
HaXoJUTCA elle OAUH O6'b€KT, OKnjasd HpeO6paSOBaHI/IH B COOCTBEHHBIN KJ1acc.

B3anMo3aBUCHMOCTD BIIMSIET Ha a[[al TAIIAIO CUJIbHEE, YeM CBSI3aHHOCTD. YTOOBI CUITBHO
B3aMMO3aBUCUMBIE KJIACCHI CTAJU MOJIE3HBIMHU, TpebyeTcst 6oiee CUIbHBINA GHeUH ULl
xoumexcm. K ipuMepy, pacCMOTPUM ITPOCTO TeOMETPUUYECKIH KJIacC, TPeCTaBIISIONINIA
co060ii TOUKY B ABYX M3MepeHUIX. J{JIsT MOJHONEHHOTO (DYHKIIMOHUPOBAHUS TAKOMY
KJIACCY BPS/I JIU TIOHAZ00UTCST KaKOH-/Tn0O0 BHeInHuiT KoHTekeT. OH IpekpacHo pabGotaer
caMm 110 cebe, 6e3 TPIIIOKEHSE, T0GABIISIONIEr0 MY KaKie-TO B3aMOCBSI3U HJIU T100ab-
HOE cocTosiHUE (HallpUMep, 00 bEKThI-OMHOYKH MU PEECTPhl 00beKTOB). B HEKOTOPOM
CMBICJIE 3TO KUPITUYHUK; OH HCIOJIb3YETCS OJHUM U TEM K€ CTOCOOOM BCSKUIA pas, KoT/ia
TpebyeTcst COeIMHUTD JIPYT C APYTOM HEUTO MACCHBHOE.,
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Takke pacCMOTPUM YpPE3MEPHO MHTEJLIEKTYaIbHbBII JOMEHHbBII 00bEKT, HalIPUMEP
00bI4HBIN 00beKT Customer. CKopee BCero, OH B3auMOAEIHCTBYET ¢ TPEMsI UJI Y€THIPhMsI
JIPYTMMHU KJlaccaMu, HarpuMep Account, Address, CreditCard 1, BO3MOKHO, KAKUM-TO
emte. Eciu 00bekT Customer 3Haer 4To-a100 0 CBOEM IMOCTOSHHOM COCTOSIHUM, OH MO-
JKeT TaKsKe B3anMO/IelCcTBOBATh ¢ Kjaaccamu PersistenceManager, TableDataGateway
u ogo6HbIMU UM. Kaskzoe 13 9Tux B3auMozeicTBuil He0OX0AUMO, 1 KaKI0€e CO3IaeT
npo6aeMbl. bes HIX 06beKT GeCoeser; ¢ HUMU OH 3aBUCUT OT HATUYUS U KOPPEKTHOTO
MOBEJIEHNST KPYITHBIX BHYTPEHHUX CTPYKTYP. ITO YK€ He KUPIUYHK, a CKOpee MHOTO-
MEepPHbBII (hparMeHT TOJIOBOJOMKH. Y HETO UMEIOTCST PYYKHU, TTOJIKITIOUEeHUS U COUJIeHe-
HISL, KOTOPBIE 151 0Geciede st ero paboToCocoOHOCTH JOMKHBI TOYUHO COBMECTUTHCSI
¢ IpyrumMu (hparmMeHTamu.

Knactep 06beKTOB, KOTOPBIE MOTYT CYIIECTBOBATH TOJBKO B PAMKAX TIJIOTHOTO B3aUMO/ICT -
CTBUS, HATTOMUHACT KPUCTAJUIMYECKYTO PENIETKY B MeTasiax. OObeKTh CHIIBHO CBSI3aHbI
ZIPYT C IPYTOM, KaK aTOMBI B TaKO# pelieTke. YeM MeHbllle pa3Mep KPUCTAIJIOB METAJLIIA,
TEM BBIIIIE €ro cnocobHOCTh K fechopMmariun. Bosiee muacTHuHble METAJIIBI JIYYITe BOC-
CTaHABJIMBAIOTCA TIOCIE HArPY3KH. KpyIHbIe KpUCTAIIIBI CTOCOOGCTBYIOT (POPMUPOBAHIIO
TperuH. B porpaMMHOM 06ecTiedeHIY KPYITHBIE «KPUCTAIIIBI» 3aTPYAHSIOT PEIaKTUPO-
Banue. OObEKThI OJIHOTO KPUCTAILIIA, TPUHIMAIOTIIE YIACTIE BO MHOKECTBE BAPHAHTOB
B3aNMOJICHCTBYSI, COCIMHSAIOT MEKLY COO0N HECKOJIBKO KPUCTAIIOB, (hopMUpYst Hoee
KPYITHYIO CTPYKTYPY ¥ CUJIBHO CHUXKASI TIJIACTHYHOCTH TIPOTPAMMHOTO 06ECICYCHMS.

O6usacTh pacpoCTpaHEHUsI TAKUX TECHO CBA3AHHBIX KPUCTAJIOB HEOTPAHUIEHHA.
B cambIX 9KCTpeMaTbHBIX CITyYasX KPUCTAJLITBI PA3PACTAIOTCS 0 TPAHUIL TIPUIIOKEHUSI.
ITpu aTOM Kaxk bl OOBEKT yIKe CIYKUT BCEro OJHOMU 1IeJIH, /I KOTOPOil OH B BbICIIEH
crernenu mpuctnocober. OH HAeaTbHO MOAXOAUT K CBOEMY MECTY H, TT0 GOJIBITIOMY CYETY,
CBSI3aH CO BCEMU OCTANTBHBIMI 00heKTaMM. Takue KpUCTaLTHYecKye IBOPIIBI TIOPOii laske
Mo-cBOeMY KpacuBbl. OHI He TPU3HAIOT YJIYUIIEHUH, OTYACTH 13-3a HEBO3MOKHOCTU
MOATAITHO T0PabOTKH, OTYACTH TIOTOMY, YTO HE CYMIECTBYET (hparMeHTa, mepeMerieHne
KOTOPOTO HE TIPUBOAUIO ObI K MEPEMENIEHIIO BCEX OCTaNbHBIX YacTell. Kak mpaswuiio,
3TO MEPTBBIE CTPYKTYPBI. Pa3paboTunKit X0 T BOKPYT HUX HA IBITIOYKAX, PA3TOBAPUBAsT
MIETIOTOM U TIBITAsICh HITYETO HE TPOTaTh.

BAPUAHTbI B3AUMOAENCTBUA U NATTEPHbI MPOEKTUPOBAHUA

MOXeT MoKa3aTbCs, YTO A HE OYeHb pa3bupalock B Takon TEMe, Kak B3aumogencrave. Ho
3TO He Tak. bonee Toro, B cchepe NPOEKTUPOBaHUSI O6BEKTOB S NMPU3HAHHbIV CrieuuanmcT
no noseaeHuto. B3anmopaeicTeBre kpaliHe BaxxHO. HO 51 HacTamBato Ha TOM, YTO Mpw Mpo-
€KTUPOBaHUM BapuUaHTOB B3aWMOAENCTBUS CNeyeT YUUTbIBATb CBS3aHHOCTb M YMeHbLIATb
CTeneHb «KpUCTannsauum» nporpaMmMHoro obecneyeHusi. O6bEKT, NPUCYTCTBYOWMI B
HECKOMbKUX MATTEPHaX NMPOEKTUPOBAHWSI, KaXKabli U3 KOTOPbIX B3aUMOAEWNCTBYET C pasHbl-
MU FpynnaMu 06beKToB, s BOCTIPUHMMALO Kak FOpAMEB Y3€es, KOTOpPbI KpalHe CIIOXKHO Mn
[laXe HEBO3MOXHO U3MEHUTb.

TaM, rae BO3HMKAET HEOBXOAMMOCTb CBS3aTb PasnMUHbIE KPUCTasbl, KOMMYECTBO STUX
CBSI3el, NepecekatoLmMxX rpaHmLbl KPUCTAIOB, AO/MKHO 6biTb MO BO3MOXHOCTM CBEAEHO
K MUHUMYMY.
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KcTaTh, MMEHHO TYyT MHOrMe HOBMYKM CBOPAYMBAlOT HE TYAa, MbiTasiCb NPUMEHSTb 3Ha-
HUS1, NOJTyYEHHbIE U3 BENMKONEMNHON KHUMM «BaHabl YeTblpex» «[laTTepHbl NPOeKTUPO-
BaHWs». OTa KHWUra npeasiaraeT B3r/siHyTb Ha B3auMoaeicTBMe 06bEeKTOB 60sbLLUE C NMO3ULMK
MX COBMECTHOr0 UCMOJb30BaHUs 1 BapuaHTOB NOBEAEHMS. Y NPOEKTUPOBLLMKOB-HOBUYKOB
nosiBNsieTcsl cobnasH OLeHMBaTh KaYeCcTBO MPOEKTa MO KOMMYECTBY 3aeMCTBOBaHHbIX B
HeM NaTTepHOB, XOTs1 FaMMa U ero coaBTopbl MPsSIMbIM TEKCTOM NpefocTeperatT npo-
TUB 3TOro. YpeaMepHas ponb NaTTepHa Afs 0AHOro o6bekTa NPUBOAUT K MOSIBNEHUIO
KpWCTannoB Bce 6osblIero pasmepa, noka BeCb KOA He NPeBpaTUTCs B OAWH MMraHTCKUM
XKECTKUIA KpucTann.

MpueMbl 3KCTPEMaibHOrO0 NPOrpaMMUPOBaHNS

O penurno3HeIX BOMHAX IPOrPAMMUCTOB XOAT JIET€HAbL €Macs IPOTUB Vi, 3HaK Ta-
Gynsun ipotus npobena, VMS niporus UNIX, Java npotus NET. B aT0T crivicok B
HACTOsIIIEE BPEMSI CITe/lyeT 00AaBUTh BOIHY CTOPOHHUKOB TMOKOTO TIPOTPAMMUPOBAHMSE
IIPOTUB IMIPUBEPKEHIIEB TPAULUOHHBIX METOIOB.

K coskasennio, mobas peJIuruo3Hast BOiHa 3aCTaBJSET MOJHOCTHIO OTBEPTHYTh HOBBIT
MOJIXOJI TIBIJIKOE MEHBITUHCTBO, BO3IJIABJISAIONICE ONO3UIINIO, U HE OTIPe/eIUBIIeeCs
CO CBOMMHU HPUCTPACTUSIME OOJIBITHHCTBO. VIMEHHO 3TO CJIYUUIOCH C HKCTPEMaJib-
HbIM nporpammuposanneM (Extreme Programming, XP). MHorue paspaboT4uku u
PYKOBOJIUTEJN IIPOCKTOB OTBEPIJIN €0 U3-3a OTCYTCTBUS AUCITUIIJIMHLI M OTPBIBA OT
peasnbHocT. (Kak BBIACHUIOCH, OHU OBLIU He MPABBI, HO 3TO TeMa JIJIs APYTON KHUTH. )
U1 a10 06uaHO, BeAb OHU OTpe3asu cebst OT ABYX IEHHEHINX MPAKTUK HATMCAHUS
KO/la, pazpaboTaHHBIX ¢ MOMEHTA MOABJIECHUSA 00BEKTHOTO MOAX0/a: pehaKTOPUHTA
1 MO/IyJIBHOTO TECTUPOBAHUS.

B kuure Refactoring Maptun Mayep cobpan u JOKYMEHTUPOBAJ CIy4and U3 CBOei
pacryieit mpakTuku. OH Ha3Bas pehaKTOPUHT «YJIyUIIEHHEM CTPYKTYPbI HMEIOIIErocst
KoJa 0e3 M3MEHEHHUsT ero (DYHKIMOHATBHOCTI». DTO BOBCE HE IyCcTast TpaTa BPEMEHH,
a KJTI0Y K aJIallTUBHOCTH. PeakTopuHT eficTBYeT Kak MOCTOSTHHAS CUJIA, TTO/IIePKUBa-
IOTIast CIOKHOCTD MPOEKTHOTO PEIieHNsI Ha MUHUMAIbHOM YPOBHE, HEOOXOIMMOM JIJIsI
HOAZEPKKN (DYHKIIMOHATBHBIX BO3MOKHOCTEH IIporpaMMHoro obecrieuerust. OH mpe-
[ATCTBYET YCUJIEHIIO KPUCTAJUIMBAINH U CIIOCOOCTBYET YBEIMUEHIIO YPOBHSI 0000TIEHHST
6a30BbIX Kimaccos I10.

MoyJibHOE TECTHPOBAHKE CTOUT B OJTHOM Psifty ¢ pedbaktopurrom. BoJiee Toro, MHOTHE
YTBEPKIAOT, 9TO Oe3 epBoro He ObLI0 Gbl BTOPOro. VIaMeHeHne IPOEKTHOTO PEIIEHST
6e3 oy Ky Ge30MACHOCTH B BUJIE MOJIYJIbHBIX TECTOB OOJIbIIE HATTOMIHAET CJIyYailHbIe
HepeIesKi KOJla M CKOPee MPUBEET K MOSIBJIEHUIO HOBBIX ONIMOOK, YeM K YCOBEPIIIEH-
CTBOBAHUIO KOHCTPYKITHL.

IKeTpeMaTbHO# (HOPMOIT MOLYIILHOTO TECTHPOBAHYS SIBJISICTCS Pa3pabOTKa Yepes TeCTH-
posanue (Test-Driven Development, TDD). B TDD cHayasia nmuimercst MOy JIbHbIH TECT,
KOTOPBIN CIIY>KUT (DYHKITMOHATBHOU crieninduKalueil. 3aTeM nuiiercs (pparMeHT KoJia,
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MO3BOJIAIONINN TPONTH 9TOT TECT, U HUA CTPOKOM OoJibiie — cM. Takske mpuHimn YAGNI
(You Ain’t Gonna Need It! — Bam a10 e nmonago6urca!). Iocie 5T0ro BBI IIOIy4YaeTe
BO3MOKHOCTD ITPOBECTH peaKTOPUHT KO/A, YAYUNIAIONUI TPOEKTHOE pelieHue Ipu
rapaHTUPOBAHHOM MTPOXOsKAeHur TecTrpoBanus. KomGuuarus TDD, pedakropunra u
npuniuna YAGNI ecrecTBeHHBIM 0GPa30M TIPEBPAIIAETCST B KOJI, XOPOIIO MOIAIOTIHNACS
aJlarTaIum.

Bropoii MmeHee BoIpaskeHHBIN a(hHEKT OCTUTAETCS Ty TEM MTOCJIe/I0BATETbHOTO MOTYTbHO-
ro tectupoBatust. OObEKT HUKOT/IA HE CJIEAYET Ha3bIBATh <[0Ty CKAFOIINM MHOTOKPATHOE
HCIIOJIb30BaHKE>, TOKA UM He BOCIIOJIb3YIOTCST XOTsT ObI elrie o/inH pas. [oaBeprayThiii
MOJLYJIBHOMY TECTHPOBAHUIO 00BEKT 3aIHCTBYIOT B IBYX KOHTEKCTAX: KaK KO TOTOBOTO
NPUJIOKEHNST M KaK COOCTBEHHO TECT. 3HAUUT, TAKOI 0OBEKT ¢ OOJIbIIEil BEPOSTHOCTHIO
JIOTIyCKaeT MHOTOKPaTHOE IpuMeHeHne, TecTHpOBaHUE 03HAYAET, YTO BaM OTPEOYIOT-
Cs1 3aTJIYIIKH, WK TaK HasbIBaeMble MOCK-00beKThI. JIJIs 9TOr0 3aBUCUMOCTH 00hEKTa
JIOJIKHBI TIPOSIBJIATD cebs KaK CBOICTBa, 00ecrieurBast CBOO JI0CTYITHOCTb JIJist BHEAPEHUS
B UTOTOBBI KOI TporpaMmbl. Kak ToIbKO 00beKTyY TpebyeTcst riyboKast HaCTpOiiKa B €ro
BHeIIHeM KOHTeKcTe (KaK B clydae YIOMUHaBIIErocst 00bekra Customer), €ero MOy IbHOE
TeCTUPOBAHUE CUJIBHO 3aTPyAHsAETCS. PacmpocTpaHeHHOW — M He caMO# y/IauHON —
peakiueii siBisieTcsl IpeKpalieHie MOAYJIbHOTO TECTUPOBAHUS TakuX 00beKTOB. Kyzna
JIy4Ilie COKPaTUTh 00heM HEOOXOMMOTO BHEIIHETO KOHTEKCTa. B ciryuae JOMEHHOTO
oObekTa Customer, yOpaB OTBETCTBEHHOCTD 32 COXPAHEHUE COCTOSTHUSI, Mbl COKPATHUM
00beM BHEIITHET0 KOHTEKCTA, TPEGYIONIEro MOMAAEPKKI, ITO 06JIETIUT MOLYIbHOE TECTH-
pOBaHue, 320/{HO YMEHBIIUB pasMep KprcTajiia oobekTa Customer 1 ¢jieiaB aTOT 00bEKT
6osiee TnOKUM. HakonurenbHblil 9(hGeKT 0T MHOMKECTBA TAKUX HEOONbIINX U3MEHEHU I
OKa3bIBAETCS OYE€HB TIIYOOKIM.

MMbkue 6a3bl AaHHBIX

Xorst TepMuH 2ubkue 6asvt dannvix (agile databases) He sBJIsIeTCS OKCIOMOPOHOM,
cay4aiino nogo6GHble Bemu He nossisgiorces. Ecam B obmactu YT u ectpb uTo-TO, CO-
NPOTUBJIAIONIEECS M3MEHEHNUSIM OOJIbIIE, YeM OIPEJeNEHNs JOTHIECKOH CTPYKTYPBI
6asbl aHHbIX, 970 passe uTo CICS-Tpanzakiuu Ha MelHpPeliMax, TO eCTh TO, YTO He-
JTOCTYITHO JJISI PEAAKTHUPOBAHMUS, TOTOMY YTO MX CO3/aTe]b yMep B Komie 70-X rogos
IPOIILIOTO BeKa.

Ho ecsin moctaBuTh BO TJ1aBY yTJia MOBE/IEHUE, TO CTAHOBUTCSI OUEBUIHBIM, UTO U3Me-
HeHue (DYHKIIMOHATIBHOCTH KOJIa MIPHJIOKEHUsT TPeOyeT COOTBETCTBYIONINX H3MEHEHU I
JIOTUYECKON CTPYKTYPbI 0a3bl aHHbIX. [ToueMy ke Gasbl JAHHBIX TAK YACTO MPOTUBO-
crosiT uameHeHusiM? TIpeskiie Bcero, He cieyer 3a0bIBaTh, UTO JAJIEKO HE BCE COTJIACHDI
CTaBUTD NIOBeJIeHNE BO T71aBy yrial MHOrue opranusanuu SBHO WM HESIBHO YTBEPIKIATOT,
4TO JaHHbIE HAMHOTO BaskHee (hyHKIMOHAILHOCTH IpuaoKenuii!, B apyrux opranusa-

1 Pacriosnars Takue OpraHMU3aIuu C MEePBOro B3IJIA/Ia MOJKHO IO CXeMaM ITOTOKOB JITaHHbBIX NJIN
TUTAHTCKUM cpe/laM 3axMaHa.
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[USIX APXUTEKTOPDI 623 JaHHBIX OT/EJEHBI OT pa3paboTunKoB mpuokennii. Kaxmas
TPyTIa YMaeT, 4TO UM HY;KHO TIPEB30HTH cOMepHUKOB. Pa3paboTunku XOTaT, 4TOOb!
€XeMa MEHsLIACH B COOTBETCTBUU C HYK/IAMU TIPUJIOKEH . ADXUTEKTOPDI CYUTAIOT CeOsT
XPAHUTEJSAMU IAHHBIX — He TOJBKO UX MPEJICTABICHN, HO M CAMOTO cMbIcJia. bosee Toro,
y 6a3bl MOKET OBITh HECKOJILKO TTOTpeOUTeNeil, Kask/bIi cO BCTPOEeHHON nH(pOopMaImeit
0 JIOTUYECKOM CTPYKTYPE U ee MHTEPIIPETaIIUH.

ITO HEeBepHOE TIPOTUBOMOCTABIeHEe. HU y OBeIeH s, HI y TaHHBIX HE MOXKET OBITH
abcoaoTHOTO TTpropuTeTa. [TpOrpaMMUCTBI MOTYT U OYIYT UCKATH 0OXOIHBIE Ty TH JTI0-
GBIX TIPETIITCTBUH, B TOM YHCITE KeCTKON cxeMbl. OHU OYIyT MeperpyskaTh OMpeeTeH st
CTOJIOIOB, OGABJIATH HHANKATOPbI TUTIOB, a B CLOB-06beKTaxX yIIaKOBbIBATh JaHHBIE B
XML-crpoxu. OHu GYAyT PeaTM30BBIBATH COOTHOTIIEHNSI B KOJIE, HE TTOJIEPKIBAIOTIIEM
TIPOBEPKY CCHITOYHON TETOCTHOCTH TAHHBIX B IOTUYECKOI CXeMe, U M306peTaTh aj-
TOPUTMBI KOJIMPOBAHISI HA OCHOBE CTIPABOYHBIX TAOJIHIL, CYTIECTBYIONINX B KOJIE TOTBKO
KaKk TUI «enum». VI3MeHnenue 1osejieHus IpU HEU3MEHHOHN cXeMe IIPUBe/eT TOIbKO K
GoJTee M30TPEHHBIM 37T0YTTOTPEOTEHUSIM HTON CXEMOTH, B KOHEYHOM CYeTe IEMOHCTPUPYSI
TaK{e BapUaHTbI IIPUMEHEHNS, KOTOPbIE 3aCTaBAT apXUTEKTOPOB B yKace OTCKOYUTb. ITO
CeMaHTHYeCKOe 3arps3HeHre PACIPOCTPAHAETCS U Ha IPYTUX T10JIb30BaTesel JaHHbIX,
3aTpPyAHsAs paboTy ¢ TAHHBIMU U BHOCS B Hee OTMTHOKH.

Wrak, g Tokasas, 4To JIOTHIecKas CTPYKTYpa IaHHBIX I0JIZKHA MEHAThCA. Terepb HyKHO
MO/lyMaTh, KaK C/IeJIaTh 9TU U3MEHEHUS 110 BOSMOKHOCTH MaKCHMAJIbHO 6e300Je3HeH-
HbIMI. [IepBBIM JIEJIOM B CXEME CJIE/LYET M03a00TUTHCSI O COOCTBEHHDBIX 3aBUCUMOCTSIX
npukiaaHoro koga. O6bekTHO-pessdiontoe npoenuposanne (ORM) mosBosisier jer-
KO OOHOBUTD mpuiiokenue. Ho CyIecTByOT HEKOTOPbIE OTPAHUYEHUST, B YaCTHOCTH,
Kacatolnecs: BEPCHl U UX KOHTPOJIsL. 3aIlyCK MPUIOKEHIS TPH HAIUYUHU CXEMbI Oa3bl
JIAHHBIX, He coBriaaionieit c ORM-meTajanHbIME, Ia€T HETIPEeICKA3yeMbIe Pe3YJIbTAThI.
K npumepy, cpeny Hibernate MmoxkHO HacTpOUTH Ha POBEPKY (hailioB IIPOEIUPOBAHUST
U METaJIaHHBIX GA3bI IPH 3aITyCKe, HO 9Ta IPOIeypa Oy/IeT 3aHUMAaTh BPEMST U 3aBUCETh
OT YPOBHSI TTOJJIEP;KKK META/IAHHBIX ITpousBouTeseM 6asbl. He oOHApysKeHHbIE ITPU 3a-
IyCKe HECOBITA/IEHUSI IOTHUECKOU CXEMBI Ml META/[AHHBIX ITPUBE/YT K CTPAHHBIM OIMIUOKaM
BBITIOJTHEHW S, BBI3BIBAIONUM OTKAT TPAH3AKINH (C OTIIPABKOI TTOJH30BATEISIM OTYETOB
00 omubKax) Wi, 4To elle Xy:Ke, TOBPEKICHIE JTaHHBIX.

Kaskmast morndeckast cxema JI0JKHA COAEPIKATH TabJIMILY ¢ TEKYIMMHU Pe3yaIsTaTaMu
nepecMoTpa CTPYKTyphl. Tabuuia MOKeT COCTOSATh U3 OJHON CTPOKU W OTHOTO CTOJIO-
11a — HoMmepa Bepcuu. [lo kpaiineii Mepe, Ipu 3aIrycKe MPUIOKEHUS HYKHO IIPOBEPSITD
HOMEP BEPCUU HA COBMECTUMOCTbD. I B COOTBETCTBUY € TIPUHIUIIOM OBICTPOTO OTKA3a
npeKpanaTh paboTy, eCJIM He B COCTOSTHUH TI0JIb30BAThCS YKA3aHHON cXeMOii Ga3bl 1aH-
HbIX. KpoMe Toro, HoMep Bepcrn MOXKET PUMEHSITHCST IJIst ABTOMATHIECKUX OOHOBJICHUI
CXeMbl, TakuX Kak Murparu B Ruby on Rails!. On 6yner nmers 3HaueHue u mosske, mpu
OGHOBJICHUSAX «Ha JieTy». CeMaHTUKA TAHHBIX MOJKET MEHATHCS U 63 M3MEHEHMUST JIOTH-
Y4eCKOU CTPYKTYPbI Ga3bl, TOITOMY YKa3bIBalTe HOMEP BEPCUU TAK/KE W IPU U3MEHEHUSIX
B MHTEPIIpeTallNN.

! Cm. ActiveRecord::Migration B poexre RDoc.
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18.3. Agantupyemas apxutekTypa
npeanpuaTuns

HexoTropble apXuTeKTOpbI CTPEMATCS CO3aTh COBpeMeHHbIi ananor Koxocca: npo-
exma @opbuna (wau Tpona, ecay BbI IpUHALIEKATE K MOeMy HoKoaeHuio)!. Ounu
paboTaior Haj npejcTasieHreM 3(GHOEKTUBHO UHTETPUPOBAHHOTO TIPEATIPUSTHSA,
DYHKIMOHUPYIOIIETo Kak eiHast MatnnHa. Kax il hparMenT sBJsieTcst HeoOXO0AuMOn
YaCTbIO IeJI0T0, U/IeaJbHO MOAXOAIIe 11 cBoeil poJin. [[porpaMMbl 1 TPOrpaMMUCTbBI
0OUTAIOT BHYTPH MAIIUHbI, CJIy’Ka €€ HYK/IaM. S CMOTPIO Ha TaKue yTOIHHU € TIyOOKUM
MO/IO3PEHNEM.

ITogo6Has apXUTEKTyPa PasBUBAETCS CBEPXY BHU3, OOBIYHO HAUMHASICH C TUIAHT-
CKOIl cpejibl paspaboTku, HanpuMmep cpeabl 3axMana uan cpeapl TOGAF. Apxurek-
TOPBI PACCMATPHUBAIOT €€ KaK CAMOCTOSITENbHYIO CYITHOCTD C TIPOCTBIMKM CUCTEMAMHU,
3ATOJIHSIONIUMU STYEHKU MATPUIIBI aDXUTEKTYPbI peanpustus. [Ipu namnyuu Biactu
OHU TIPUOCTAHABJMBAIOT IPOEKTHI /10 ONPeNeJeHUS ADXUTEKTYPbI PEITPUSITUSI.
B npoTuBHOM ciiydae UM OCTAeTCs TEP3ATHCSI OT TOTO, YTO OJMH HEKOHIUITMOHHBII
MPOEKT 32 JIPYTUM 3aITyCKAETCSI B 9KCILIyaTAIUIO, HE UCITOJTb3YsI IPEUMYIIECTB TaKOM
apXUTEKTYPHI.

Takast TOYKa 3peHUsT OCHOBBIBAETCSI HA IBYX OMIMOOUYHBIX [TPEIIOIOKEHIsIX. BO-TIepBbIX,
CUUTAETCSI, YTO APXUTEKTYPA MOKET ObITH 3aBepIeHa. YTBEPKICHUE, UTO apXUTEKTY-
panpeanpuaTus «chopMUpOBaHa», 03HaYaeT KoHell nu3Menenuii. Ho nmpexparenue ns-
MEHEHWII B JAHHOM CJIydae O3Ha4aeT, YTO OPTAaHN3AIIs HAaBCeT/Ia 3aCTPEBaeT BO BPEMEHH.

Cocrosinue 6e3eiicTBs — 9TO CMePTh. BO-BTOPBIX, PadBUTHE CBEPXY BHU3 IIPE]I-
MoJIaraeT, YTO OPTaHU3aIUsT YMEET OCTAHABJIUBATH BPEMSI, OTKA3bIBasICh OT U3MEHe-
HUII 0 MOMEHTa, [T0Ka He OyAeT OolpejesieHa apXUTEKTypa IPeANpuaTus. B raHHoM
cJryyae peuyb UJIeT KaK O PeaibHbIX U3/[EPKKAX, TAK U O CTOUMOCTHU YIyIIEHHbIX BO3-
MOKHOCTEN.

S1 10 HEKOTOPOU CTeNeH! MPeyBEeJTNYNBat0, YTOOBI YeTUe JOHECTH OCHOBHYIO MBICJIb.
[espto B TaHHOM cirydae SIBJSIETCS He NCKasKeHWe apryMeHTOB, a TolYePKUBaHNe TIK-
TaTOPCKUX TeHIEHIINH TPHUBEPsKEHIIEB HUCXOASIIETo TpoekTupoBanus. [Ipencrasienne
O TIPEANPUSTUN KaK O TTOJTHOCThIO MHTETPUPOBAHHOM, YE€TKO OTpe/IeJIEHHOM IeJIOM
HpenoJaraeT MeXaHiuCTUYECKUI B3rJIs Ha cucteMbl. Ho GoJiblme, CI0/KHbIe MAITUHbBL
MIPEITIOJIaraloT MHOKECTBO HeKeJIaTeTbHBIX PEKUMOB oTKaza. OHM 4acTo JOMAIOTCSI.
OHM MOTYT BBIMTH U3 CTPOST U3-3a TIOJIOMKHU OIHOTO (pparmenTa. [IpoexktupoBanue u mo-
CTPOEHUE MO0OHOI apXUTEKTYPhI Mmpebyem TaKoil uepapXun yrpaBieHUsT U KOHTPOJIS,
KOTOPYIO TIOITPOCTY HEBO3MOKHO TIOJTYUHTh.

CambiM yOUICTBEHHDBIM SIBJIsIETCST TPeOOBaHUE, UTOOBI MI3MEHEHUSI OJIHOBPEMEHHO BO3-
HUKaJIU B JJaJIEKO OTCTOSIIIUX JIPYT OT JApyra IpyIax, — elie 0J{HO IIPUMeHeHe 3aK0Ha

! Ec/in HU OIHO U3 9THUX Ha3BaHMIi HU O Y4eM BaM He TOBOPUT, cM. http://www.kinopoisk.ru/. — IIpu-
Meu. nep.
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Komnsesi. [To Mepe pocta KoTuecTBa 3TUX MPUBSI3aHHBIX K OTIPEIeIEHHON BEPCUN CH-
CTEM TIPE/TIPHUSATIE HAUNHAET HCIBITBIBATH BCE OOJIBIITIE CTOKHOCTU: KKy CHCTEMY
IPUXOAUTCS MEHATH IIPU U3MEHEHUH J11000ii 13 CMEKHBIX cucTeM (IIOTOMY YTO TaKOBa
MPUPO/Ia CUJIBHON B3aUMO3aBUCUMOCTH ). B 9KcTpeMasibHOM ciryuae, HAIPUMED TIPU 13-
MeHEeHWU TPOTOoKoJIa cepBucHOl muHbI ipeanpusitusd (Enterprise Service Bus, ESB),
BCe BXOJIAIINE B HEe CUCTEMBI JOJIKHBI ObITH 00HOBJIEHBI OJHOBPEeMEHHO. IIpeacTaBbre
cebe PUCKH, CBSI3aHHbIE ¢ OJHOBPEMEHHbBIM Pa3BePThIBAHMEM HOBOI BEPCUU KasKION
U3 KPUTHYECKU BasKHBIX crcteM mpemnpustus! 1o 60JbiioMy cueTy, CoIyTCTBYIOIIe
3aTPaThl U PUCKHM HACTOJIBKO BEJIUKH, UTO KPYITHOMACIITAaOHbBIE H3MEHEHUST TPOTOKOJIA
CTAHOBSTCS TIONPOCTY HEBO3MOKHBIMI. B pesyibrare ESB nubo «3akocTeHeBaers,
anbo Jerpajupyer, COBCeM Kak JIOTHYeCKast CTPYKTypa CTaTU4YeCKoil 6as3bl JaHHDBIX.
Kak Tosibko texnosorust ESB gocraTouno ycrapeBaet, ee BbiTecHsieT Gojiee HOBast
TeXHOJIOTUs, He TpeOyIouas 3aTpaT, CBA3aHHBIX CO CJIOMKHOCTHIO.

MeHst HACTOPAKUBAIOT MEXaHUCTHUECKNE MeTa(OPbI, KOT/Ia PeUb 3aXOUT O TIPEATIPHU-
ATUU. MexaHndecKue CUCTEMBI JIEMOHCTPUPYIOT UMEHHO Te TTPU3HAKU, KOTOPBIX JIyUIIle
usberaTh; OHU OJIHOBPEMEHHO JKECTKUE 1 XPyTIKKe. V30exkaTh 9TUX IPU3HAKOB MOKHO,
yepliast BAOXHOBEHKE B OMOJIOTMYECKUX Y 9KOJIOTHYECKUX CPaBHEHUSX. S paccMaTpuBaio
OpraHu3aInio Kak skocucTemy. JIIogu 1 cucTeMbl 3aHUMAIOT B Heil cBou Hutn. OHU
00MEHMBAIOTCS PECYpPCaMU ¢ OKPYIKAIOIIEei Cpeoil, TIaBHbIM 00pa3oM, B Buze UHDOP-
MAIMOHHBIX TTOTOKOB. OT/IeIbHbIC HUIIN B 9KOCUCTEME MOTYT OBITh HACETIEHBI CPasy
HECKOJIbKUMU CYITHOCTSIMU. Harpumep, MHe 0BOINJIOCH BUJIETh KOMITAHUH C He MeHee
YeM CEeMbIO HEe3aBUCUMBIMH, YACTUYHO COBMECTUMBIMU peanu3danuaMu ERP-cuctem
ot SAP. Kaxxmas obsatana coOCTBEHHOM reHeasornell B 3aBUCUMOCTH OT TOTO, C KAKUM
13 KOPHOPATUBHBIX TpUoOpeTeHnii oHa mosiBriach. Kaxiaas o0sianaia coOCTBEHHBIMU
KOMIIOHEHTaM#, UICTOYHUKAMU TTUTaHusl (CUCTeMaMu, IIPEJI0CTaB/ISIBIINMU JaHHbBIE)
u cuMOronTaMu (CucTeMaMu, KOTOPbIe UCIOIb30BAMU Pe3y/IbTaThl ee padors). Kak
9TO 4acTo GBIBAET, BCe 3TO OBLIO yrKacale Hea(MEKTUBHBIM, HO KPailHe Ha/IE/KHBIM.
Kasknast peanusarust Moria MOANMUIINPOBATHCS HE3ABUCHMO OT OCTAJbHBIX, TT03BO-
JISIL OTAEIbHBIM (PparMeHTaM aJallTuPOBaThCs Ky/a ObicTpee, yeM ecyi Obl OHU ObLIN
paspaboTaHbl APXUTEKTOPAMU C «C€AUHCTBEHHBIM U HEIIOBTOPUMbBIM» IIPEACTABICHUEM
0 KOPIIOPATUBHBIX CUCTEMAX.

Ha peanbHOM IIpeAIpUATUY BCe Beera Kyaa 6oJiee 3alyTaHHO, YeM J0IYCKAET apXUTeK-
Typa. HoBble TEXHOIOTMI HUKOT/Ia HE BBITECHSIIOT CTapbie 110 Kona. OOHapyKUBaeTcs
MellaHMHA MHTErPalMOHHbIX TEXHO/IOIMH, HauMHas OT [Iepeiadu ¢ IIaKeTHON 00paboTKOi
HECTPYKTYPUPOBAHHBIX (DAllIOB U 3aKaHUMBAs Hepeaadeil COOOIeHn myOanKaIi,/
nogmucku. Jlobas crpaterus, chopMyIMpoBaHHas ¢ NPeTeH3uel Ha cO3JaHue MOHO-
KYJIBTYPBI — OyZb TO €AMHAsI TEXHOJIOTH: MHTErPALIUY WX OJUH SI3bIK IPOrPaMMHUPOBa-
HUS, — oOpedeHa CTaTh JOPOrOCTOSAIINM MTPoBaioM. IIpecTaBsTe KOMIIAHIIO, KOTOPOIi
yAAJ0Ch OCTAaThCA B paMKaxX eAMHCTBEHHOro asbika. Bee 1O mpeanpusaTus HaucaHo
Ha Ada, Smalltalk, Pascal, C uiu kakoM-TO APYroM CTapoM si3bIKe. YUUThIBasK BPEMS,
KOTOpoe TpebyeTcs A3bIKY Ha TO, YTOOBI HOJYYUTh JOCTATOYHOE PacHpoCTpaHeHNte,
MOKHO YTBEPKIATh, YTO KAHAUAATaM OyeT He MeHee IeCATH JIeT. B KauecTBe MoATBEepIK-
JEHMsT MOKHO B3SITh SI3BIK Java, B HACTOSIIEE BPEMsI CUMTAIOIMIICS «KOPIIOPATHBHBIM
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CTaHAPTOM» B psAlie KPYIHBIX HHTEepHET-Mara3uHoB. [loBTOpIoCh: aTa NCKycCTBEeHHAsS
KECTKOCTD He GYIeT CAYKUTD HYKIAM TPETTPUSITHSI.

[To cyTH, camMbIM TIOJIE3HBIM KPUTEPHEM OIEHKH apXUTEKTYPbI SIBJISIETCS BOIPOC: Ha-
YITHAIOT JIU UHMDOPMAI[MOHHBIE TEXHOJIOTUN JIyYIlle OTBeYaTh HYKIaM M0JIh30BaTeI€el ?
B GoJIbIIMHCTBE ciydaes py paspaboTKe apXUTEKTYPbI IPEANPUATHS TOA00HON LeI1 He
CTaBUTCS, CKOPee MPH 3TOM yunTtbiBatoTcsd Hyk1bl I T-rpynmsr. («Hrto xoporro aas U'T,
X0potio st upmMbr».) C yaeToM 3TOr0 MOKHO CJIEIaTh TaK, YTOOBI ApXUTEKTyPa MPeJl-
MPUSTHS BBITEKAIA U3 TATTEPHOB B3aNMOIENCTBYS OTIENIbHBIX CUCTEM. S He Tpeiiararo
HOJIHYIO aHAPXUIO; OHA ToKe He onTuMusupyet U T-chepy nmon Hykzbl mosrb3oBaTesel.
Ckopee B JaHHOM cJiiydae paboTaeT KOMOWHAIIUST PA3HBIX CUJI: BBIICTICHHBIIH OIOJIKET,
YTBEP/KACHHOE PACIICAHNE, TIOKETAHUSI K KOHCTPYKTUBHBIM 0COOEHHOCTSIM, TIPSIMBIE
U HETIPsIMbIe 3aTPATDI HA PEATUIAIIIO ITUX MOXKEJIAH I, TOCIIOCTBYIONIAsT TEXHOIOTHS,
MTOTEPH B POIIECCE COBMETIEHNUST BCEX ATHX (haKTOPOB. YCIIENTHASI ApXUTEKTYPa TPETIPH-
ATHS TpeOyeT IMHAMUYECKOTO PEIIeHUs BCEX ATUX 3a/1a4 — MaTTEePHOB B3aNMO/ICHCTRYIS,
CIIOCOOCTBYIONTUX PAbOTOCIIOCOGHOCTH OPTaHM3AIINIA.

CnpalwuvBanTe cebsi: «CMOXET /M 3Ta apXUTEKTypa cAenaTb TaK, YTobbl MHOPMaLMOHHbIE
TEXHOMOMMK CTaNu ydlle OTBeYaTb HY)XXAaM NoNb3oBaTenen?»

3aBMCUMOCTM BHYTPU CUCTEMBI

Kiacrepusalist B cucteMax J0JKHA ObITh CBOOOAHON. B HECBA3aHHOM KJIacTepe Imo-
Tepst OTAEILHOTO (hparMeHTa 3HAYUT JIJIS BCEH COBOKYITHOCTU He GOJIbINE, YeM MOTEPSI
OJTHOTO JiepeBa Jijist Jieca. Harpumep, yiaieHre OHOTO U3 JIECSITKA 9K3eMILISIPOB Apache
IPAKTHYECKN HUKAK HE MOBJIUSIET Ha OOILy10 (GYHKIMOHATBHOCTD'. AHAJIOTHYHBIM 00-
Pa30M HCUYE3HOBEHHE OIHOTO SK3EMILISIPA CEPBEPA MPUJIOKEHUIT He OyIeT UMETh 0COO0TO
3HAUEHUS 11T pabOTOCTIOCOOHOCTH TIPUIIOKEHUST WU CITYKOBL.

ITO 03HAYAET, YTO OT/EJIbHbBIE CePBEPLI HEe UCIIOIHAIOT Pa3HOIJIAHOBBIE POJIM WJIH, 1O
Kpaiineil Mepe, mo6as poJib JocTyIHa B Oosee ueM oxHoli ciysxb6e. Cepsepsr WebLogic
u WebSphere aror npusnun Hapymarot. OHU TPeOYIOT HATUYKs YHUKATbHBIX Y3JI0B,
YIIPABJISTIONINX KJIACTEPAMU. YTpaTa 9TUX Y3JI0B BEJIET K OTKA3y BCeil CIyKOBI.

Yuterbt CBOOOIHOTO KITACTEPA MOTYT 3arPY:KaThCsI I OCTAHABJINBATHCSI HE3ABUCUMO JIPYT
ot sipyra. TpeboBaHUN YIIOPSIIOUMBAHIS AKTUBAIIH YWICHOB KJIaCTEPa BO BPEMEHH TIPO-
CTO He CYIIeCTBYeT.

UsteHbl O/THOTO KJIacTEPA NN YPOBHS HE JIOJIKHBI UMETh 3aBUCUMOCTEN C OT/eTbHBIMU
YJIeHaMU JIPYroro ypoBHS U Jlaske He JOJKHBI 3HATh 00 UX HAJIMYMU. 3aBUCUMOCTH
JIOJIKHBI 3aMbIKAThCST Ha BUPTYasbHbIN [P-agpec Wiu MMst a1y KObl, IPEACTABIISIONIEe

! TIpu ycnoBuu agekBaTHON 00MIEH BHIYMCINTEILHOI MOLIHOCTU CUCTEMBI (CM. IaBy 8).
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KJacTep Kak 1esoe. IIpsiMble 3aBUCUMOCTH OT/IEJNbHBIX YJIEHOB CO3/IAI0T JKECTKHUE
CBSI3H, MEIAIONINe MHANBUAYAIbHOMY PEJaKTUPOBAHUIO KOHEUHBIX TOYEK. DTO MPe/i-
CTaBJIeHNE UITIOCTPUPYET PHC. 45. IK3EMILISPhI BBI3BIBAIONIETO MPUIOKEHUS oOpaia-
I0TCSI TOJILKO K UMEHHU CJTysKOBI, TPEA0CTaBIeHHOMY KaacTepoM 2. Yienbl Kiaactepa 1
He JIOJIKHBI HUYEro 3HaTh 0 KOHKPETHBIX XOCTAaX U MPUIOKEHUX, 00eCIednBAIOTIIX
paboTy CaysKOBL.

Knactep 1 Knacrtep 2

Jk3emMnnApbI ‘

npunoxeHus ’

=] ...

MopT

Ak3emMnnApbI
NPUNoXeHus

Puc. 45. 3aBMCMMOCTM OT ClyX6, @ He OT OTAE/bHbIX 3K3EMMJISPOB

YteHBI KJIacTepa HUKOT/IA HE OJIKHBI 3HATh UIEHTHU(MUKATOPHI BCEX YJIEHOB [PYTOTO
Kjaacrepa. B nporusHoM ciydae BosHukaer O(N2) TpeGoBaHmil K M3MEHEHMSIM, KOTOPbIE
3aTPYAHAIOT 0OABJIEHUE U YAAJIEHIE YICHOB Kiacrepa. TakKke MOABISIOTCS TIPEITO-
CBIJIKU K TIATTEPHAM B3aMMOJIENCTBYS «OAWH KO MHOTHM», HETATUBHO BJIUSIONIIM Ha
BBIYUCIUTETHHYIO MOIITHOCTD. Pacchiika yBeIOMJIEHUT, HATpUMep COOOIIeHMiT O He-
MEACTBUTENLHOCTH KIIIIA, IOJKHA TPOUCXOUTD ITyTEM TIEPE/IauH 110 TUITY TyOIMKaIn,/
HOATIMCKY WJIH OYePe KOMaH]I.

3aBUCMMOCTU Mexay cucreMaMum: nNpoToKOJIbl

Kak u B ciiyyae B3aMMO3aBUCHMOCTH MEK/IY KJacTepaMu 00beKTOB, B3aMO3aBUCH-
MOCTb MEKJIy CUCTEMAMHU B PAMKaX TIPEITPUSTUS BBI3BIBAET AaHAJIOTMYHOE OKOCTEHEHHE.
CwitbHasi B3aMMO3aBUCUMOCTh CUCTEM 3aTPY/IHSIET U3MEHEHNE C KAKIOW 13 CTOPOH WH-
tepdeiica. Ele pas HaltoMH10, 4TO B XOpoIIeil apXUTeKType HeOOXOAMMOCTb U3MEHEHU I
cuntaeTcs (pyHIaMEeHTATbHBIM TPUHITUTIOM — MEXaHU3MOM, BEAYIINM K YJIYYIIeHHIO,
a He YyJIOBUINEM, KOTOPOE CJIE/IyeT B3SITh 110l KOHTPOJIb.

JTi06011 unTepdeiic onpeaensdeTcs IPOTOKOJOM. ITO MOKET ObITh HU3KOYPOBHEBBIN
MIPOTOKOJI, TTePeAIONINI MaKeThl B COKeTaX, BBICOKOYpPoBHeBbIii, Takoit kak CORBA,
DCOM wunu RMI; unu npoMexkyTounblii Bapuant, Hanpumep XML mosepx HTTPS.
Ho B 060M ciydae o6e croponbl uHTepdeiica 10/IKHbI TOBOPUTH HA OJHOM S3bIKE U
HOHUMATD 9TOT A3bIK. V1 paHO MJIKM MO3HO 9TOT A3bIK HEU30EKHO IIPUXOAUTCH MEHATD.
ITpu 2TOM BO3MOKHBI JiBa BapuaHTa passutus cobbituil. Ha puc. 46 o6e cucrembl
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MEHSIOTCST OZIHOBPeMeHHO. [Ipr 9TOM 06513aTeIbHO TIOSIBJISIETCS BPEMSI TIPOCTOS, TAK KaK
pa3BepThIBAHUE HE MOKET TIPOU30HTH MTHOBeHHO. [Togo6Has cutyarst MOKeT OBITh
MIPUEMIIEMOIA, €T CUCTEMBbI CBSI3aHbI TOJIBKO JAPYT C APYTOM (XOTS ITPU 3TOM CTAHOBSITCS
HEBO3MOKHBIMU OOHOBJIEHUS <Ha JIeTy» ). Ho Kak TOJIBKO y cucteM mosBasieTcst 00brd-
Has TayTUHA WHTETPAIMK C IPYTUMU CUCTEeMaMH, KaJleH/lapb U3MEHEHNH CTAHOBUTCS
6GECCMBICTIEHHBIM, TIOTOMY YTO HEBO3MOKHO 00eCTieurTh TpebyeMoe /st OIepsKaHUsT
BCEX Pa3BEPTHIBAHUI BpeMs ITPOCTOSI.

Bbi3biBa- MocTaBwuk Bbi3biBa-
owas ycnyru A owas
CTOpoHa CcTopoHa
1 2
Tttt Menonb3yeTes
: npotokon N

. O6HosneHne O6HoBneHve .
. i?blablBalOLLleVl CTOPOHbI %?nomaau.wlka yenyru . OBHOBMNEHNe

O6HoBneHve

. «OQHUM Maxom»
BbI3bIBAIOLLE CTOPOHbI 2 :

! UcnonbayeTtcs
. npotokon N + 1

Puc. 46. OHOBpeMEHHbIE U3MEHEHUS B 06erx KOHEYHbIX TOYKax

Emte xyze T0, 4TO Kaxk/1ast HOBasA BePCUsT MPOTOKOJA TPeOyeT 0CTaTOUHOTO BPEMEH!
OTIEPEsKEHMsT Ha TTPOXOK/EHUE IUKJIOB Pa3pabOTKU U TecTupoBaHust. [Ipeamnonoxim,
4TO ¢ cucTeMoii A Ha puc. 46 paboraet GbicTpas rpyTINa pazpaboTIUKOB, TPUMEHSIONIA
TUOKIE METO/IBI C JIBYXHEIeAbHBIMU nTepariusiMit. OHM CMOTYT aJIallTUPOBATHCS K HOBOMY
IIPOTOKOJTY TIPUMEPHO 32 jiBe Hesie . Ho ecoin rpytina paspaboTIMKOB, 3aHUMAIOTIASICST
BTOPOI CUCTEMOIA, TI0 KAKOW-TO MPUYNHE HE MOKET CIIPABUTHCS 32 JIBE HeJleNH, TpyTina A
JOJIKHA 3aMEJTUTHCST, 9TOOBI COXPAHUTD O0Iuil TeMil. [Ipu 3TOM y BTOPOIii TPYTIIIbI
MOZKeT OBbITh KBAPTAJIBHBII ITUKJI BBITYCKA! DKCTPAMOJUPYSI ITY CUTYAIHIO HA JIPYTHE
CHCTEMBI, ¢ KOTOPBIMU WHTErPUPOBaHa cucteMa A, MOKHO CKa3aTh, YTO OBICTPHII IBYX-
HeJIETbHBIN UK B UTOTE Oy/IeT PACTAHYT JI0 CAMOTO ME/JIEHHOTO KA PazpaboTKu

B paMKax JIAHHOTO TPEANPUATHS .

OdeBHIHO, UTO TTOMOOHON B3aNMO3aBUCUMOCTH Jryuriie naberatsh. OHa okasbIBaeT
HexKesIaTeJbHOe BANSgHNE Ha BpeMs BbIX0O/la Ha PBIHOK, CTOUMOCTb Pa3BepThIBAaHUA 1
TOCTYITHOCTH CUCTEMBL. [IPOTOKOMBI CIe/IyeT MPOEKTHPOBATH TAKUM 06Pa3OM, YTOObI
06ast KOHEYHAS TOYKA MOTJIa MEHSIThCST HE3aBUCUMO OT OCTATBHBIX. Pelenne TesxuT
B YIIPABJICHUN BEPCUSIMU TIPOTOKOJIOB. PUCYHOK 47 IeMOHCTPUPYET, KAKUM 06pasoM

! Mimenno ato siBsienne onucsiBaercs B kuure The Goal dnusxy Toaupara, korja Ajieke crajiku-
BAeTCs ¢ UAYIUMHU B TT0X07 Golickaytamu. He3aBHCHMO OT TTOJTyYeHHBIX PACTIOPSIPKEHUH caMblii
GBICTPBIT YJIeH TPYIIIBI IOCTUTHET €T BMECTE C CAMBIM ME/IJIEHHBIM.



306 Masa 18 ¢ ApanTauus

JIBE CUCTEMbBI MOTYT MEHATBCS B pasHoe BpeMst. OueBHIHO, 4TO Gy/IeT MOMEHT, KOT/ia
HepBast CUCTEMa ysKe roToBa 00IATHCSA U TIOHUMATh Kak Bepcuio 1, Tak v Bepcuio 2, B TO
BPEMsI KaK BTOPOH CHCTEME JIOCTYITHAsI TOJIbKO Bepeust 1. J1iist coBMecTHO# paboTht 06e
CUCTEMBI JIOJIKHBI COTJIACUTBCA Ha COBMECTUMYIO BepcHIo poTokoJia. KoppekTHoe npu-
MEHEHHUE TECTOBBIX cUCTeM (CM. pasziest 5.7) OMOraeT TapaHTUPOBATD, YTO CUCTEMA
MOJKET B3aMMOJIEHCTBOBATH CO BCEMU MOJIEPKUBAEMBIMHU €10 KOMOMHAIMSAMU BEPCHil
nporokosa. Ornpejesenie BEPCUU MPOTOKOJIA 3aBUCUT OT TEXHOJIOTUU PeaU3aIUN.
JIJIl HU3KOYPOBHEBBIX TPOTOKOJIOB COKETOB — TEX, UTO MEePechIaioT Habopbl 6aiiToB, —
Bepcusd JI0JKHA YKA3bIBaThCSl HA PAHHMX aTalax KBUTHpoBaHus. VimeiiTe B BULY, 4TO
U3MEHUTH CIOcO6 OTIPABKYU BEPCUU TIPOTOKOJIA TIPAKTHYECKH HEBO3ZMOXKHO, TOATOMY
ATOT ACTIEKT CJIE/LYET PEATN30BBIBAT JOCTATOUHO TIPOCTHIMU CPEACTBAMH, YTOOBI He-
06X0IMMOCTh M3MEHEHUH TIPOCTO He BO3HUKaAIA. B ciydae POTOKOJIOB YIaJeHHOTO
nocTyTa K 06beKTaM CHCTEMA MOKET OJ[HOBPEMEHHO JIEMOHCTPUPOBATH HECKOJIBKO
onpezieseHnit untepdeiica, TPUBA3aHHBIX K PA3JNYHBIM UMEHAM. Y ITPOTOKOJIOB Ha
6aze XML cyriecTByeT MpoCcToii cocod OTIPABKY U MOTYIEHUsT HOMEPA BEPCHU, HO 9TH
MPOTOKOJIBI CJIOKHEE [[JIsT BHYTPEHHEN peann3aiiuu, 0COOEHHO B CIydae MPUMeHEHUsI
UHCTPYMEHTOB TipoennpoBannss X ML-ko/a Ha 06bEKThI .

Bbi3biBa- MocTaBwmk Bbi3biBa-
owas ycnyrn A owas
cTOpoHa CTOpOHa
1 2

R e . Ucnonbayetcsa
. + npotokon N

AR R O6rosnenve | :
. nocTasLLuMKa ycnyru :

. Vicnonbaytotcst

i O6HosneHme . 0ba npoTokona

BbI3bIBaOLLIEN CTOPOHBI 1 H NuN+1

i

O6hosnetme ] : Vicnonbayetcs

v BbI3bIBAIOLLEN CTOPOHbI 2 . npoTtokon N + 1

Puc. 47. He3aBUCMMOE U3MEHEHME KaXKI0N KOHEYHOW TOYKM

Ta ke camast ipobJIeMa CyIIeCTBYET Jist Bepcuii popmMaros (ailios, XOTs B 9TOM CJIy-
yae HeT BO3MOKHOCTH TPUOETHYTh K KBUTHPOBaHuio. CrcTeMa T0JKHA OBITh FOTOBA
py HeOOXOMMOCTH TIPUHUMATh U TeHEPUPOBaTh cTapbie (hopmatsl. Ha BxojIe ciremyer
aBTOMATUYECKU paclio3HaBaTh puemaembiii ¢opmar. Eciin HoBble (hopMaThl CBSI3aHbI
C IPYTOil CeMaHTUKOI, BO3HIKAET HE TOJIBKO TPoOJIeMa ITPOEIUPOBAHIS; OTPEICICHUE

! K nmpumepy, JAXB renepupyet n3 06bektoB X ML-cxembl, 1 Ha060poT. XpaHUTh ABa Habopa
KJIACCOB € OZIMHAKOBLIMU NMEHAMU U PA3HBIMU CTPYKTYPaMU CBS3bIBAHUS KPAliHe CJIO3KHO. DTO
OJIHA U3 IPUYKH, TI0 KOTOPBIM I He 0[0OPSII0 3TH HHCTPYMEHTBI.
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uaMeHenuii popmara Tpedyer onpeaeaeHus cnocoboB HHTEpPIpeTauu Hojee CTapbix
Bepcuil.

Ecau mepekpeiTHE CPOKOB, TTOKa3aHHOE HA PHUC. 47, BOBHUKAET TOJIBKO BO BPeMs
pPasBepTHIBAHWSA OJHON U3 CHCTEM, €TO MPOAOJIKUTETbHOCTDh MOKET M3MEPSAThCS
MUHyTaM¥ WK yacamu. Ecoru ke y pazpaboTunKOB BTOPOIl CHCTEMBI TIPUMEHSIETCS
KBapTaJbHBIH (MK etite GoJiee OJMTHIT) ITUKJT BBITYCKA, 9TOT TIEPUOJ MOKET PACTSI-
HYTBCS HAZOJTO.

3aBUCMMOCTH Mexay cucteMamm. 6a3bl AaHHbIX

Unrerpaiiust 6a3 JaHHBIX — 9TO TO, Y€TO [e/IaTh HUKOTA He cieayer! [aske pu Hammanm
npezcrasiaenuii. /laske ¢ XpaHuMbIMu miporiesypamu. [IoqHUMUTECH HA YPOBEHb BBEPX
1 BKJTIOUNTE 6a3y MaHHBIX B BeO-CIay:KOY. 3aTeM cleaiiTe aTy caykOy M30BITOIHON 1
noctymnHoit o BupTyasbaomy [P-anpecy. Co3nalitTe TecToByIO cricTeMy, TPOBEPSIONIYIO,
4TO TIPOMCXOAUT, KOrjia BeO-cayKOa nepectaet paborarh. Tak 6bi2as0um TeXHOJIOTHsI
UHTErpaluu npeanpusitist. [IpPOHUKHOBEHNUE B APYTYIO a3y JaHHbBIX BBITJISIIAT TTOMPO-
CTY... HEIPUITUYHO.

Huuto He MemaeT cnocoGHOCTH CUCTEMBI K aan Taiiuk O0JIbIIe, YeM APy rast CUCTe-
Ma, 3aTJIsIBIBAIONIAs] B ee BHyTpeHHOCTU. «IHTerpannus» 6a3 JaHHBIX — 3TO OJHO-
3HauHOe 3J10. OHU HAPYIIAIOT UHKATCYJISIUIO U COKPBITHE JAHHBIX, IEMOHCTPUPY ST
caMble HHTUMHbIE TO[POOHOCTU BHY TpeHHel paboThl ciucteMbl. OHU CLIOCOOCTBYIOT
HEHY/KHON B3aMMO3aBUCHUMOCTH KaK HAa CTPYKTYPHOM, TAK M Ha CEMAHTHYECKOM
ypOBHe.

XysKe TOTO, CHCTEMa, KOTOPast BBICTABJISIET 6a3y TAHHBIX Ha 0003PEHIUe TOCTOPOHHUM, HE
MOJKET JIOBEPSITh TAHHBIM 13 9T0i 6a3bl. J[pyrue cyGheKTh MOTYT T06aBAATH U MOAN(DH-
IIMPOBATH CTPOKH, JIAJKE ECITU Y BIA/IEIbIA B TAMSITH €CTh OOBEKT, CITPOEIINPOBAHHBIN 13
ATUX CTPOK. BoaMoskeH 06X0/1 JKU3HEHHO BasKHOM JIOTHKY TIPYJIOKEHUST, TPUBOISATIINIL
K 3alPEIEHHBIM MM HEOCTURKUMBIM COCTOSTHUSIM |,

Basa maHHbBIX, TOCTYI K KOTOPOH MMEETCsl Y HECKOJBKUX CHCTEM, CTAHOBUTCSI CBsI-
3YIOIIUM 3BEHOM JKEeCTKOCTU. Bee Takue cucTeMbl 0JKHBI OOHOBJISITHCSI OIHOBPE-
MEHHO Tpu JI000oM usmenenuu 6azosoil cxemsor. (Eie pas yrmoMsiHy, uto Hanbosee
BEPOSITHON B 9TOM CJIyUae BUUTCS CUTYyallust, KOra 6a3oBast cxema BooO1Ie He OyieT
MEHSTDHCS. )

KOHG‘{HO, nHoraa OBIBAIOT CcJay4au, Korjja CuicteMamM JIEMICTBUTEJIBHO Tpe6yeTCH 10~
CTYII K 60b1IIUM 0ObeMaM YYXKUX JaHHBIX. ITO MOXKeT ObITh H€O6XOI[I/IMO C I1€JIbIO

! Hacrosimue danarsl 6a3 JaHHBIX CPa3y HAYUHAIOT FOBOPUTH, YTO camMa 6as3a J0JKHA ObITh
XPaHUJIUIIEM Beell Gr3Hec-JIoruKkin. MHe yike Z0BOIUIOCH CABIIATH MoA00Hoe. B mpuHiue,
3ByunT yoeauTebHo. JocTyIHb 6a3bl JaHHBIX, HAIIMCAHHbIE HA THIOPMHI-TIOJNHBIX s3bikax. Ha
[IPAKTUKE Mbl UMEEM HEKOPPEKTHYIO JIOTUKY B HEBCPHOM MECTE ¢ HEBEPHLIMU UHCTPYMEHTaAMU
U IIpolieccaMi, KOTOpbIe CJIelyeT IOMEHSITh.
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COCTaBJIEHUS OTYETHOCTH, TPUMEHEHUSI MHCTPYMEHTOB OU3HEC-aHATUTUKY WJIH,
K ITPUMEPY, JJ14 I0CTaBKU TOPTOBBIM MapTHepaM uin GuHaAHCOBOTrO aHaan3a. B aTux
cJaydasdx MOKHO HaWTH P4/l aJbTePHATUB, HE TPE/IOAATAIONUX TPOHUKHOBEHU A
BHYTPB /IPYTOil CUCTEMBI.

Wcxmouast Toprur Ha GUpsKe, TSI TOCTYKEHUST GOJBIIMHCTBA Tesieil He TpebyeTrcs He-
MeJIJIEHHBIH I0CTYI K TPOM3BOACTBEHHBIM JaHHBIM. ECJIN BBl yeMaTpuBaeTe HeoOX0Au-
MOCTb B TTOOGHOTT CPOYHOCTH, TIOUUTANTE TIPO 3aAEPIKKY, TPUCYTILYTO TIPOTIECCY AHATI3A
1 IpUHSATHS penteHnit (cM. paszen 17.8).

Ckopee Bcero, K MOMEHTY, Korja OyayT IPeAIpUHAT Kakue-1100 AeiCTBUs, eCIn
9TO BOOOIIE ITPOU3O0IET, JaHHbIE YIKe OKaKyTCs YCTapeBIIMMU Ha Yachl (110 MeHbIIeH
Mepe). HackosibKo BasKHO B 9TOM CJiydae moJIyduTh UMEHHO TPOU3BO/ICTBEHHbIE JAHHbIE?
CHUMOK COCTOSIHUS, CJIeJIaHHbII yac Has3al, OyaeT TakuM ke cBoeBpeMeHHbIM. (CoBceM
JPyTast UCTOPUsL, KOT/Ia 00PATHASI CBSI3b 3aHMMAET BCETO HECKOIBKO CEKYH]IL. )

WHorza tpebyercst nepenada 60IbITIX 06HEMOB TPOU3BOJICTBEHHBIX JaHHBIX. B aTHX
CITy9asix 17151 GUSUUECKOTO U CEMAHTUYECKOTO ITPOETIMPOBAHIIS JKEJIATEbHO UCTIOIB30BATh
UHCTPYMEHTBI M3BJIedeH s, IpeobpasoBatus, sarpysku (Extract-Transform-Load, ETL).
[Tocuie orpezesietisi TpeoOPa3oBaHU ATH HHCTPYMEHTBI MOKHO HACTPOUTD U YKA3aTh
npe/esbHbIe 3HAUEHUsT, YTOOBI HE CTABUTH TIO]] YA MPOU3BOACTBEHHBIE MOIIHOCTH.
Wpentudukarop, obecnednBaomuii hyHKIMOHMPOBAHNE U3BICYCHHBIX IAHHBIX, MOYKHO
HACTPOUTH TAKUM 0OPA30M, UTO JOMYCTUMON OKAKETCST TOIBKO OTepaliust BHI60pa, HO He
BCTaBKH, YaTeHUs Wi 06HOBIeHYSL. J[J1st epeaun GOMbIIX 00beMOB JTaHHBIX TAKKE
XOPOIIO TIOAXO/AT «MaTepraan3oBanHbie peacrapiacHus» Oracle. B saBucumocTu
OT aPXUTEKTYPHI CHCTEM XPAaHEHUsT JAHHBIX BAM MOTYT TaKKe OKa3aThCs OCTYITHBIMU
oTepaIuy ¢ Tak HazbiBaeMbIMU BCV-ToMaMM, TTO3BOJISTIONTIME IT€PEMEIATD JaHHbIE U3
OJTHOI CEeTU XPaHEHWsI JAHHBIX B IPYTYIO.

18.4. be36one3HeHHbIN Nepexon
K HOBOWM BEpCUm

B o101 13 MOMX JTIIOOMMBIX TOPTOBBIX (DUPM IIPOLIECC TIEPEX0a K HOBOW BEPCUM Ha-
MMOMUHAJI ITyCKOBYIO mocienoBaresbHOCTh B NASA. OH HaunHAJCS B MOJ/IEHD U TIPO-
JOJIKAJICSI, TIOKA He HACTYMaJIi IIpeJpaccBeTHbIe YyTPeHHNe Yachl. B ObLIble BpeMeHa
B 9TOT IIPOLIECC BOBJIEKANOCh OoJiee ABaanaTu yenosek. Celluac MX MEHbIIE TIOKUHDL.
Kak HecnoxHO gorajgarbes, J000i 1polece, BKAIOYAIONUI B cebs Takoe KOJIUYECTBO
UCIIOJHUTE e, TPeOYeT AeTaIbHOrO IIAHMPOBAHI U KOOPAMHAIIMK. Tak Kak KajKIblil
1epexo/i K HOBOM BEPCUU ITPOUCXOAUT CIOKHO, KOJIUYECTBO MOJ0OHBIX MEPOIIPUATHI B
roJl HeBeJTMKO. MaJjioe Ync/io HOBBIX BEPCUI TPUBOUT K TOMY, UTO KaXK/1ast OKa3bIBAETCST
YHUKaJIbHOI. ITa YHUKAJIBHOCTH TPeOYeT JAOMOJHUTEIbHOIO IIJIAHUPOBAHUS, YTO €Ile
CHJIbHEe 3aTPY/IHSET MOsIBIEHIEe HOBBIX BePCHii, BOOOIIe 0TOMBAs KeJJaHUe YacTo IIPo-
BOJUTDH IOZ0OHBIE MEPOIIPUATHSI.
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[MostBJIeHMsT HOBBIX BEPCHIi IOJIKHBI CTATh CTOJb K€ OOBIIEHHBIM COOBITHEM, KaK
HOBast cTpUKKa (MM KoMnuasius HoBoro siipa jaias UNIX-xakepa). JIuteparypa,
MOCBSAIIEHHAs THOKUM METO/[aM, YIIPOIIleHHast pa3paboTka U yBeJndeHHoe (hUHAHCH-
poBaHue JOJKHBI CO3/[aBaTh MPEANOCHIIKH JIJI YACTBIX OOHOBJIEHUH ¢ TIPUIIETIOM Ha
yA06CTBO MOJB30BATENIST U KOMMEPUECKYIO TIEHHOCTh!. A B ciiydae MpOMBIIIICHHOI
AKCILIyaTAIlUH TIPOSBILETCS elle OJ[HO MPEeUMYIEeCTBO YACTOTO MOIBJIEHUS HOBBIX
Bepcuil. Bol cTaHoOBUTECH HACTOSTIMM MTPO(GECCUOHAIOM MO YacTH OGHOBJICHUS U Pa3-
BEPTHIBAHUS.

Kak ormeuasioch B riase 17, st yaydiiieHUi BaskeH ObICTPBIN IIMKJ 0OPATHON CBSI3H.
Yem 6uIicTpee 9TOT UK paboTaet, TeM 6oJIee TOUHBIME CTAHYT YTy UIITEHNsT. A IS 9TOTO
HeoOXOIMMBI YacThie 06HOBIeHMsT. KpoMe Toro, YacToe TosiBIeH e HOBBIX BEPCHT ¢ 110~
TIOJTHUTETBHON (DYHKITMOHATBHOCTBIO TI03BOJISICT KOMIIAHUN OTIePeKaTh KOHKYPEHTOB
1 33/1aBaTh TOH HA PHIHKE.

Kaxk wacto ObIBaeT, HOBbIE BEPCUU CTOSIT CJIUIIKOM JIOPOTO U IPUBHOCST CIAUIIKOM GOJIb-
moil pruck. Kyk yke oTMe4aioch, u3-3a 06beMa IPUIaraeMbix (GU3HYECKIX YCHIUHT 1
HEOOXOIMMOCTU KOOPMHAIINY C TPYIOM YIAETCsT 00ECTIEUUTh TPU-YEThIPE HOBbIE BEPCUU
B roj1. Ho mipousBecTy TakuM croco6oM BaAIATh OOHOBJIECHUHN MOMPOCTY HEBO3MOKHO.
Ocraetcst mpoctoe, HO maryOHOe pelieHue: 3aMenTh rpaduk oOHoBIeHuil. Ho pea-
TUPOBATh Ha MPOBJIEMY TAKUM 00Pa30OM — BCE PABHO UTO PeKe XOJUTH K CTOMATOJIOTY,
oTOMY 4TO 3T0 60JIbHO. TIpobiemMa pu aTOM TOJIBKO yeyrybisiercs. Kyna nmpaBuiibHee
COKPATHUTh KOJMUYECTBO HEOOXOIMMBIX YCUIIUI U YKCJIO UCIIOJTHUTENEH, a TAKKE CHIEJATh
IPOIECC ABTOMATU3UPOBAHHBIM 1 CTAHIAPTHDIM,

TOYKA 3PEHNS OBCJ/TY)XUBAIOLLEIO MNMEPCOHAJIA

OaOMH 13 MOMX JIIOBUMBIX PYKOBOAWUTENEN MPOEKTa YacTo HANOMMUHAET, YTO JIOAN <UMEOT
NO3UTUBHbIE HaMepeHus». To ecTb KorAa Mexay COTPyAHUKaMW WK rpynnaMu BO3HUKaeT
KOHG/INKT, NCXOAUTb CNEAYET W3 TOro, YTO BCE €ro CTOPOHbI ABWXUMbI OAHUM M TEM Xe
eNlaHWeM MPUHECTM Nosb3y UpMe. B Mpouecce caMblX YXKAcHbIX KOHMIUKTOB «Mbl» MPOTUB
HUX» MOXET MOKa3aTbCs, YTO MPOTMBHUKM MPOCTO MbITAKTCA HaM 4OCAAUTb, HO NoA0BHOE
cnyyaeTcs peako. KoH®AMKTbI 06bI4HO BO3HMKAIOT MOTOMY, YTO pasHble rpynmnbl PyKOBOA-
CTBYIOTCSI Pa3HbIMW MOTUBaMK.

IMpy 06CYXAEHWM YaCTOTbl OBHOBJIEHMI TAKXKE BAXKHO MCXOAUTb U3 MO3UTUBHBLIX HAMEPEHWIA.
MHBECTOpbI 1 pa3paboTuMKM CMOTPST Ha HOBbIE BEPCMM Kak Ha reHepaTop MONOXUTENbHbIX
“3MeHeHui. Ho npu 3TOM pa3paboTumKi MEPBLIM AENOM KOHLEHTPUPYHOTCS Ha BbIMOHEH-
HbIX TPebOBaHWSIX, UCMPABEHHbIX OLUMOKaX M YyYLLEHWUsIX apXUTEKTYpbl. VIHBECTOPOB e
B MEPBYIO OYepeab UHTEPECYIOT KOHCTPYKTUBHbIE OCOBEHHOCTU, MO3BOJISIOLME MOMYUUTb
[0X0f4, yAepXaTb KNMEHTOB, AOMHATb U MeperHaTb KOHKYPEHTOB. C UX TOYKM 3PEHUS U3-
MEHEHME 03HAYaeT ynyuLleHue.

! Ecim Bac He y6enar kuuru Agile Software Development Anucrepa Koybepha, Lean Software
Development Mapu u Toma ITonnenaukos, Software by Numbers Mapxa Jletnrn u YKana Knenan-
XBawnr u Extreme Programming Explained Kenra Beka, To Bac He yOequt HUUTO.
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Korp,a (o] HOBOIZ BEPCUUN peYb 3aXOAUT B OTAENE 3KCnlyaTauuu, TaM B NMEPBYIO o4vepeab
paccMaTpMBAETCS MOTEHLIMANbHAA BO3MOXHOCTb HOBbIX PEXWMOB 0TKa3a, Heobxoau-
MOCTb HOBbIX Npoueayp U HOBbIX CUICTEM MOHUTOPUHIa. OHK BUAAT, YTO CTapas CUCTEMa
MOHWUTOPUHIa CTAHOBMUTCA HENPUMEHUMON. OHM BUAAT, YTO ANS HOBOW Bepcuu, ckopee
Bcero, noTpebyeTcs 6o/bliee KOMUYECTBO «YeTbIpeX KIOUEBbIX» PECYPCOB: NPOLIECCopa,
NaMsATh, XpaHUNLLLA AaHHbBIX U MOJIOCkI NponyckaHus. W npexae Bcero, OHU BUAAT PUCK.
MaKTopbl pyCcKa NoApasyMeBaroTCA CaMUM MPOLIECCOM pa3BepThbiBaHMS, HOBOW Bepcueli 1
TEM, YTO 3Ta BEpCcus NpeacTaBnseT cobon HEUTO HEU3BECTHOE B CPABHEHUM C CyLIECTBY-
toulei 6a3oii koaa.

M BCe OHM — MHBECTOPbI, pa3paboTumku 1 OTAEN 3KCMyaTaummn — no-cBoeMy rpasbl. HoBas
BEPCUS 03HAYaeT cpasy BCe NepeyncieHHoe.

CnunwkoM BbICOKast CTOMMOCTb pa3BepPTbIBaHUA

Besjie, 3a MCKIIOYEHUEM TPOU3BOACTBEHHBIX KOMIIAHUNA, CTOUMOCTH OOHOBJICHWIA TIPaK-
THUYECKU HUKOT/IA HE YUUTHIBACTCS TPU ITAHMPOBAHUH OFOJKETa, YUUTHIBAIOTCS TITAHN-
poBaHue, aHaIu3, pa3paboTKa U TECTUPOBAHKIE, 1 HTO IIPU TOM, UTO IPSIMbIE U KOCBEHHbIE
3arparbl Ha 0OHOBJIEHHUSI YaCTO OKA3bIBAIOTCS BEChMa 3HAUYNTEIbHBIMIU.

ITpsiMbie 3aTpaThl B OCHOBHOM CBSI3aHBI ¢ pabOTaMU, IPEAIIECTBYOIUMI 0OHOBICHHIO.
IToMUMO TeCTUPOBAHUS TIEPE HAME CTOSIT 3a/[a4l B IIATH 00JIACTSX.

U VYopasieHnue KOHPUTYpausIMu

Cos/anuie BETBU HOBOII BepCHM, METKHU (Ga3bl KO/a, CO3/iaHue COOPKH HOBOI
BEPCUM.

U /loxkyMeHTHpOBaHUe

[TpuMeyanust K HOBOU BepCUM U HOBbIE W OOHOBJIEHHbBIE yueOHbIE MaTe-

pHUAJIBI.

MapkeTHUHTOBbIe KOMMYHUKAIIUU

OO6HOBJICHIE MAPKETUHTOBBIX MaTEePUAJIOB U 0ObIBJICHISA BHYTPU U BHE
KOMTIaHW.

PasBepThiBanue

[InanupoBanue, BbIIOJTHEHUE U ITPOBEPKa pa3BEePThIBAHUSI.

Ioanep:xka

ABapI/II‘;IHOG HCIIpaBJICHHE OH_II/I6OKy OOHOBJIEHUST CUCTEMBI MOHUTOPHWHTA,
0OHOBJIEHNA JOKYMEHTAIIUU 110 3a/ITaHUTO.
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Cambie 6oJIbIIINe KOCBEHHBIE PACXO/IbI BOSHUKAIOT M3-3a MTPOCTOSI B TIPoIecce 0GHOBIIE-
Hust. CCTeMbl, IeHCTBYIONINE TOIBKO B «pabodee BpeMsi», BCTPEYAIOTCs KpailHe PejIKo.
Wiu, ecyiv B3IJISIHYTH € JIPYTOii CTOPOHBI, Tenepb «pabouee BpeMsi» PacipoCTPaHUIOCh
Ha Bech 1udepbiat. BpeMeHa, KOTia HOUbIO HACTYNAIO «BPeMsT 0OCTyKUBaHUSI CHCTe-
MbI», IABHO TTPOIILIIH.

OTesbl KCITyaTaluy, CKOpee BCETo, PACCYUTHIBAIOT IOCTYITHOCTD, UCXO/IsT 13 He3aIla-
HUPOBAHHOTO BPEMEHU MPOCTOsI, TI0ITOMY yPOBeHb focTymHocTH 99,5 % o3Hadaet, 4To
3a MeCSI CHCTeMa MOKET MPETOHOCUTH CIOPIIPU3BI B TeUeHre MeHee yeM 216 MUHYT.
Ho aT0 Beero mumb ynoska. B mepron 06HOBIEHNH cricTeMa MOKET BBIITH U3 CTPOST Ha
4Th YacoB. BosiHyeT 1 101h30BaTesNei CUCTeMBb, 3aIJIAHUPOBAH WJIH HET TAHHDIH TTPO-
croii? Her! [Ij1s1 mosib3oBatTesist cucteMa IonpocTy He paboraer. Ecim uenoBek He MOKeT
3aKOHYUTH CBOIO PaboTy, 3HAUUT, cucTeMa He GyHKIMonupyet! Beerga momuuTe, 9T0
MOJTH30BATENH, KaK TTPABUIIO, TOHATHS He IMEIOT 0 Tpadike pabOTHI TPy PazpaboTKi
u aKcruryatanuu. 1 ux 3ab60TUT TOJBKO COOCTBEHHBIN rpaduK.

[aTbl BbIXxOAa HOBbIX BEPCUIA

[Touemy MbI TIpUIaeM TaKkoe 3HAYEHUE JaTaM BBIXO/[a HOBBIX Bepcuit? /Ly mponsso-
JuTesiel TOTOBOH TpoyKiuu, Takux kak Microsoft win Adobe, oHu geiicTBUTEIEHO
BakHBL. O HUX OOBSBIISIOT 32 O/, yCTPAMBAIOT MACIITaGHBIE MEPOTIPUSITHS 110 3AMMYCKY,
pacckasbiBaior B CMU, mpoBoasT MACCUPOBAHHYIO MOATOTOBKY KJIMEHTOB M KAHAJIOB
c6pita. Ho HUKTO He GyIeT 3aHNMATH OYepellb B TIOJTHOUYb, 4TOOBI OTYIUTH HOBENTITYTIO
Bepcuio mporpaMmet 0T 99,9 % octabHBIX TPOU3BOAUTEEN.

B 6osbiMHCTBE CIyuaeB HalM KJIUEHTHI laske He 3HAIOT O 3aMJIaHuPOBAHHBIX JlaTax
BBIX0/Ia HOBBIX Bepcuii. [Iporpammuoe obecrnieuenue, paboraioriee Ha 6aze UHTEPHET-
TEXHOJIOTUH, IPOCTO B OJMH MPEKPACHBIN /IeHb MEHSAETCS, He TTPUYMHSSA KINCHTaM
ocoboro 6ecriokoiicTBa. Eciii 910 Tpou30iiieT mosxe Ha JA€Hb WU Ha HEIEI0, KIUEHT
He MPUAACT HTOMY HUKAKOTO 3HAYEHUS U flake 06 9ToM He y3HaeT. Ero 3a60TuT TOIbKO
JOCTYTITHOCT CHCTEMbI Ml OTHOCUTEIbHASA O€301MMOGOYHOCTD ee pabOThI.

He cTaBbTe KJIMEHTOB MOZ yAap, 3anyckasi HOBYKO BEPCUIO B ZieHb, BbIGpaHHbIN CllydaiiHbIM
06paszom.

Tem He MeHee s BCTpevas OpraHu3alliy, I/ie MbITaJIUCh 3allyCKaTh B 3KCIJIyaTaInio
HOBBIE BEPCUH €IIe /10 UX MOJHOU roToBHOCTU. O/IUH pa3 g MPUHUMAJ y4acTHE B
coOpaHuu, MOCBSIIEHHOM BOIIPOCY «3aIlyCKaTh UM HET» U MPOUCXOAUBINEM B 4 yaca
Beyepa B JIeHDb BbIX0/1a HOBOU Bepcuu. OTes KOHTPOJIS KauecTBa TOBOPHJL, YTO TECTU-
poBaHUe ellie He TIPOIIEHO, HO Yepe3 Yac y HUX MOSABUTCS MOTOJHUTENbHAS HHPOP-
Mmartust. HecMOTpst Ha 910, cOOpaBIITHECS TPOTOJIOCOBAIN 3a 3aIyCK. S1 Bo3paskal, 4To



312 Inasa 18 e Apantauus

6e3 IIPOX0KIEHUS TECTOB IIPOAYKT HE MOKET CUMTATHC TOTOBBIM. MOKEM JI1 Mbl
CO3/1aBaTh PUCKOBAHHYIO CUTYAIIMIO /I KJMEHTOB TOJIBKO Pafld TOro, 4TOObI HOBasI
BepCUs MOSABUIIACH UMEHHO B JICHb, CIyYaiiHbIM 00pa3oM BHIOPaHHbLI HECKOJIBKO MECs-
nes Hazag? OTBET OKa3aJICs OUEBUIHBIM M He MMeJI HIYEro OGIIEro ¢ coodpaKeHusAMK
o Gulare KaueHTal

Pa3BepTbiBaHMWE «Ha NeTy»

CepBepbl 1 aPXUTEKTYPA BHICOKOI IOCTYITHOCTU CIEJIAT HEIIPUEMJIEMBIM [TPOCTOI Ha
BpeMst 06CTYKUBAHUST 0O0PYIOBAHUS, TOYEMY JK€ MBI JI0 CUX HOP JIOSIBHO OTHOCUMCST
K IIPOCTOSIM, CBA3aHHBIM ¢ 0O0HOBIeHusMuU [10?

Ho Tak win nHave, mpakTHYECKHU KayK/I0€e MOSIBJIEHIIEe HOBOI BEPCUH KoJa TPeOyeT Mpo-
cTost 060PYIOBAHMST Ha BPEMs ee 3aIyCKa. TO MOKET ObITh Yac WU JA€Hb, HO TOT (haKT,
YTO JAHHBII IIEPUOJ HA3bIBAIOT «3aILIAHUPOBAHHBIM IIPOCTOEM», He U30aBJseT OT U3-
nep:kek. Ecmu crommocTs mpocTost coctaBsieT 10 000 momapoB B yac, 9eThIpexdyacoBoe
passepThiBatue oboiinercs B 40 000 10/1apoB, BHE 3aBUCHMOCTH OT TOTO, 110 TpapuKy
OHO TIPOUCXO/UT UJIH HET.

[Touemy ke J11st 3aIyCKa HOBBIX BEPCUIL IIPUIIOKEHMIT TpeOyeTcs ocTaHaBIMBaTh PaboTy
cucreMbr? Kak HU mapajioKCaybHO, HO TPUYUHON SIBJISIETCS Ta CAMasi apXUTEKTYPHAsT
0COBGEHHOCTD, KOTOPast IPU3BaHA YBEJIMYMBATH BpeMst Oe30TKa3HOIT pabOThL: U30BITOU-
HocTb. To, 4TO BXOJSIIHE 3aTIPOCH 00pabaThIBalOTCst HAOOPOM CEPBEPOB, O3HAYAET, UTO
B IIPOIleCCe Pa3BepThIBAHUS Beeria OyMyT KaK CePBEPDI ¢ HOBOW BepCHUeil Kojia, Tak 1
cepBepbl co cTapoii. B aTo BpeMs oiHoBpeMeHHO jieiicTBYI0T Bepcuu N u N+1. B ciryuae
[IOJTHOCTBIO AaBTOHOMHOTO [TPOTPAMMHOTO 00ECIIEYeHUST TAKast CUTYAIUsT HE COCTABIISIET
pobJiemMbl. Ho KOpHOpaTHBHBIE TPUJIOKEHUST KPAlTHE PEIKO ObIBAIOT aBTOHOMHbBIME, OHI
MOJIB3YIOTCST Oa3aMu JAHHBIX, BeO-CaIysKOaMU U TIOMCKOBBIME MalimHaMu. J{Jist caliToB
onu renepupyior URL-aapeca, cBsizannbie ¢ Tabuuiamu ctuiieid, JavaScript-gaiimamu
u daitamu MyabTUMeAA. Bee 3T MHOTOUMCIIEHHDIE CCBIIKU CO3/IAI0T MACCY MPEIIO-
CHLJIOK /115t KOH(JIMKTA Bepcuil. Ul mpoliie BCero Ha BpeMst Pa3BEPTHIBAHKS OCTAHOBUTh
paboTy CHCTEMBI.

Bripouem, pasBepTbiBaHNE MOKHO BBITIOHATD B TEYEHUE JITTUTEIBLHOTO I1€PHOJia BpeMe-
HU — JIHEH VIV Taske HeJlelh, — n3beras KoHGINKTa Bepcuil 1 06ecTieunBast COBMECTHOE
cytuectBoBanue 1Byx Bapuantos I1O. [lung cTpyKkTypupoBanus pasBepTbiBaHUS «Ha
JIeTy» TpeOGYETCsT COTPYIHUIECTBO OT/ETOB Pa3pabOTKU U SKCILUIYATAIUH, BOT MOYEMY
OHO peasTn3yeTcst Tak pefko. Tem He MeHee 106aBIeHHbIE 320J1ar0BPEMEHHO JIOTIOJTHEHUS
K apXUTEKTYPE MO3BOJIAIOT N36€KATh MTPOCTOST Ha BPEMST Pa3BEPTHIBAHUS.

PasseprpiBanue <Ha JieTy»: HOAPOOHas BpeMEHHAs KA
O Pacmupenue

B PasseprbiBaHMe HOBBIX CTATUCTUYECKUX (hailsioB (M306paskeHus1, JavaScript-
(ailibl, TAOIMIIBI CTUIEH)
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B Co3sjanue HOBBIX CEPBUCHDIX ITyJIOB, €CJIU TpeOyeTcs
B /[06aBJieH1Ee HOBBIX TaOINI]

B J[o6aBJieHHEe HOBBIX CTOJIOIOB

B 3aiyck cleHapHeB HepeHoca JaHHbIX

B /[o6aB/ieHye aKTUBATOPOB IIEPEHECEHUS IIPOrPaMM

B [[pumenenne «pexypcuBHbix ZDD-nuarpamm» 171 HOATOTOBKU BTOPUYHBIX
KJIaCTEPOB

U Breirpyska
B /{151 KaKI0TO cepBepa
* PacrakoBka Kojia Ha cepBepe
o [IpekpaiaemM TpUHUMATD HOBbIE 3aITPOCHI
* OcranoBka paGoThl cepBepa
e VYkazaTeJib Ha HOBBII KO/
e 3aryck cepepa
o IloaTBepskaeHue yCHenHoro 3amycKa
O Ouwncrka
Ynanenue akTHBaTOPOB ME€PEHECEHUS TTPOTPAMM
Ynanenue ycTapeBITUX OTHONIEHWH 1EJTOCTHOCTH TAHHBIX

ViajieHue ycrapeBIinx cToJI00B

JloGaBJieHre HOBBIX OTHOIIEHUH 1[eIOCTHOCTH JAHHbIX
JloGasaenne orpannyenuiit NOT NULL

|

| |

| |

B ViajeHue ycTapeBiinx TabIuil
| |

| |

B YjiasneHue ycTapeBIINX CTaTHUYeCKUX (hailio
|

VYnanenue craporo koja
B YjiasneHne cTapbIX CEPBUCHBIX TTYJIOB

ITO KJIOY K pasOUEHMIO Tpolecca pa3BepThIBaHst Ha OT/AebHbIe (hasbl. BMecTo Toro
4TOGBI Cpasy 10OABIATH, MEHATD U YAAIATH Pa3IUYHbIe (PParMEeHThI, HATPUME]P CTOIOIBI
n Tabnipl 6a3bl JAHHBIX, OTPAHMYHUTENH U CTyKObI, 100aBIsiiTE HOBBIE 9JIEMEHTHI HA
paHHel crajuu, obecrednBast PSIMYI COBMECTUMOCTD CO CTapoil Bepcueii Koza. [Toce
PasBepThIBaHsI HOBOW BEPCUH YIAJISIIATE TO, 4TO GOJIbIIE HE MMEET OTHOIIEHUS K JIEIy,
1 106aBISTITE HOBBIE OTPAHUYUTEN, KOTOPBIE MOTJIM MOMEIATh paboTe CTapoil BEPCHUM.
MpbI paccMoTpuM aTH hasbl GoJiee ToAPOOHO.
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PaclwmnpeHue

[TepBBIM 1ETTOM HYKHO T00AaBUTH HOBBIE «(hparMeHThI». (DparMeHThl COCTOSAT U3 PECYPCOB
Ha 6aze URL, KOHEUHBIX TOUEK BeO-CITy K0, TaOJIHIL 1 CTOJIOIOB 6a3 JaHHbBIX ¥ T. . VI ipn
OTPEIEJIEHHBIX YCIOBUAX BCE 9TO MOKHO 06aBUTB, He Melnas pabote crapoii Bepcun 110.

Pecypcam na 6aze URL, TakuM Kak TabJauUIbl CTHIIEH, M306paKeHIs, aHUMAIUSA UJIN
JavaScript-daiinbl, cremyeT B ka0l HOBoI Bepcun ipucBanBath HoBble URL-azpeca.
Ecnu mpusoxenue renepupyeT CTpaHUIIbI, CChLIAONMECS Ha afpec /static/styles.css,
J00ble n3aMeHeHust (aiia styles.css, cCKopee BCero, IPUBEAYT K KOH(MIUKTY BEPCHIL.
Ecom sxe npuiioskenue cepbliaetcs Ha paiin /static/1.1/styles. css, HUYTO He MeIIAeT
pasBepHyTb (haiis /static/1.2/styles.css, He BbI3bIBAA HUKAKUX KOH(MJIUKTOB.

B ciyuae Be6-cay:k6 kaxkaast Bepeust nuTepdeiica 10/KHA TOTYYUTh HOBOE MST KOHEY-
HOH TOYKH. AHAJOTHYHBIM 00pa3oM, 3a/[aHie HOBBIX UMEH (HAmpuMep, TIPU TIOMOIIN
G pbl, yKasblBaeMOH 1ocjie UMeHN ) MHTeP(eiicoB yaaleHHbIX 00bEKTOB st KAk IOt
BEPCUU FaPaHTUPYET, YTO KaK cTapas, Tak U HoBas Bepcust 110 momyyaT Hy KHBII BapH-
auT nHTepdeiica. OMUH KIacc peaansaii MOKeT BMECTUTD OITPeIeJIeHNsT HECKOTBKIX
uHTePGhEHCOB, €CIU U3MEHEHHUST COCTOAT TOJBKO B T0OABICHUN WU YIAJEHUH TPEI0-
CTaBJISIEMBIX METO/IOB. VI3MeHe e CeMaHTHKH CYIECTBYIONINX METOMOB TPeGYET HOBOTO
omnpeseneHst Kiracca (0ObIYHO Yepes alatiTep W U3BJICUEHHBII CyTepKIace).

CoKeT-0pueHTHPOBAaHHbIE IPOTOKOJIBI JOIKHEL COAEPKATH NAEHTU(OUKATOP BEPCHUM.
Jto, 6e3yca0BHO, TpebyeT, 4TOOBI TPUHUMATOIIHE TTPUIOKEHUST OBLITNH OOHOBJIECHBI
paHbIIIe, 4eM IIPUJIOKEHN, TOCHLIAIOIINE 3alIPOCHL. Boee Toro, mpeanomaraeTcs,
4TO TEPBbIE MOAAEPKUBAIOT HECKOJABKO BePCHil MpoToKoa. [Ipn HaTMaIum ApyTux
BBI3BIBAOIUX CTOPOH Yy MPUHUMATOIIUX MPUJIOKEHU 3TO TOMOTAET OCTAOUTD B3au-
MO3aBUCUMOCTDH CUCTEM. PaSBeprIBaHI/Ie HOBOIL/,I BepCI/II/I KOola Ha HpI/IHI/IMaIOH_[I/IX IATU
BBI3OBBI CEPBEPAX MOKET OBITH OCYIIECTBICHO KaK UX COOCTBEHHOE «PEKYPCUBHOE
pasBepThIBAHWE HA JIETY».

Eci mmojiiep:kuBaTh HECKOJIBKO BEPCHH ITPOTOKOJIA HEIENTECO0OPA3HO, MOKHO OIPe/ie-
JITH HabOP CEPBUCHBIX MYJIOB B PACIIPEEIUTE e HArPY3KU Ha Pa3HbIX TIOpTax. B aTom
cJIydae crapast BEpPCHst BBI3bIBAIOIIETO TIPUJIOKEHUsT OY/IeT UCTIOIb30BaTh HOMED TIOPTa,
MPOEIMPYEMbBI Ha UCXOHYIO BEPCUIO TTPUHUMAIONIETO TPUJIOKEHUS, B TO BPEMs KaK
HOBast Bepcus Oy/IeT MOIb30BAThCS MOPTOM, TIPOCIUPYEMBIM Ha HOBYIO BEPCHIO.

Jlo cux mop GOJBIIMHCTBO KOHMIMKTOB, IIPUYEM HPEACTaBISIONNX HauOobIIne
TPYAHOCTH, BOBHUKAJIO BOKPYT 6a3bl JaHHBIX. VI3MEeHEHUsI JIOTMYEeCKON CTPYKTY PbI
PEIKO UMEIOT BOCXOSIIYIO COBMECTUMOCTD M HUKOT/IA HE SABJISIIOTCST C/TyYaTHBIMH.
TeMm He MeHee fake 9TH U3MEHEHUsI MOKHO pasOuTh Ha dhasbl. Bo BpeMs ¢asbl pac-
muperus 100aBIgIoTcs TabauIbl U ¢cTOIOBL. JII0ObIe CTOIOIbI, B KOTOPBIX B UTOTE
6yaer snauenrie NOT NULL, go6aBisroTcs Kak AOMyCKaOIIe 3TO 3HAUCHUE, TaK
KaK cTapas Bepcus He 3HAeT, KaKUM 00pasoM UX cJIe[AyeT 3amoaHsATh. [losaHee, B
dhase ouncTKY H0OABALIOTCS OTPAHUYUTENN. ITO KacaeTCs U IIPABUJI CCHIIOUHOI
1e0CTHOCTH. VIX HEBO3MOKHO 106aBUTh B (haze paciiupPeHust, Tak KaK cTapast BEPCHst
HEMEJIJIEHHO HAPYITUT COOTHOIICHUE.
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B urore gaske ecaiu ctapast BepCust IPUIIOKEHUS HEe MIPEKPATUT CBOIO paboTy M3-3a HO-
BBIX TabJIHI] ¥ CTOJIGIOB, OHA BCE PABHO HE CMOJKET C/IEIIATh ISt HUX HUYEro MOJIE3HOTO.
A HOBag Bepcud, CKOpee BCETo, OXKUACT HAMNYUA 3/1eCh HEKUX 3HAYMMBIX JJAHHDIX.
B Hee MOKeT BXOIUTD JlaKe CIIEHAPUI TIEPEMEIEHSI, 3ATOIHSIONIIT HOBbIE TaOJIHIIbI
1 CTOJIOIBI IAHHBIMU U3 cTapoii Bepcuu. [Ipusioskenue st co3MaHust CTPOK HOBOH 6a3bl
¢ 60JIBbIIOIT BEPOATHOCTDIO TI0Ab3YeTcs MHCTpyKImer INSERTL. /{15 nepegadun JaHHbIX B
HOBBIE TABJIUIIBI U CTONGITBI MOJKHO TTOJIb30BATLCST TAKMM CPE/ICTBOM, Kak Tpurrepsl. [Ipu
YCJIOBUH, YTO HOBasL CTPYKTYpa AOILyCKAET 3all0JHEHNE CYLIIECTBYIOMUMU JaHHbIMU 1
YTO B CIIeHapUM TIepeHoca ecTh IPUMeP 3TOTO JeHCTBUSI, TPUTTEP MOKET BBITIOJIHSITH 3Ty
orepario nocTpouto. Takum 06pa3oM, ctapast BEPCHst TPUIIOKEHUs Oy/IeT co3/aBaTh
JlaHHble, KOTOPBIMU CMOJKeT II0JIb30BaThCsl HOBasl Bepchsl. B koHedHOM cueTe HOBast
BEpCHUsT TOXKE HAYHET CO3/1aBaTh faHHbie. Ho oHa Gy/eT moib30BaThes IS HTOTO HOBOIA
CTPYKTYPOI; M €CJIM He NPeAANPUHSTh HUKAKUX MeP, cTapasi BEPCHsl yBUANUT 3TH JIaHHbIe
KaK MOBPEXKAEHHbIEC X HETloJIHbIe. Tpurrepol MOTyT c(hOPMUPOBATH MOCT U B 9TOM Ha-
[IpaBJIEHUH, 3aII0JIHAA CTaPYIO CTPYKTYPY Ha OCHOBE HOBbIX JIaHHBIX.

Pasymeercs, 4To6bI K 9TOMY MOATOTOBUTHCS, TI00BIe SQL-koMaH161 INSERT 1t UPDATE
JIOJIKHBI UeTKO 32/1aBaTh CTOJIOIBI ¥ 3HaueHnd. KoManaa SELECT * Takske BpSAL A 6leeT
BaM ToJIe3Ha B TaHHOM ciydae. Ha momorns cHoBa nipuyT mHeTpyMeHTh ORM. Onn
MeXaHUueCcKr reHeprpyoT SQL-KoMaH/Ibl, BKIIOUatoline B cebst KOHKPETHBIE CTOJOIBI,
KOTOPBIE CJIE/LYET BbIAETUTh, BCTABUTH MM OGHOBUTS. JIF0ObIEe BCIIOMOTATEIbHBIE 3a1TPO-
CBI, HAIPUMeEP MHTEJIJIEKTYJIbHBIN aHAIN3 IAaHHBIX WJIN OTYETHI, IOJKHBI YeTKO 32/1aBaTh
MHTEPECYIOIINE UX CTOMOIBI. ITO JIETKO MOKHO OPTAaHU30BATh, €CJIU IeIaTh IIOCTOSTHHO
¢ camoro Havama. [TombITKa 3aMeHUTh Kak/Ayio KoMaHay SELECT *, 4TOOBI BBITYCTUTD
HOBYO BEPCHIO, BPSI/L JIK OYIET XOPOIIO BOCIIPHUHSAITA.

Bbirpyska

[Tocsie moATOTOBKY, MPOBEIeHHON B (hase pacIInpeHus, peaJbHas BBITPy3Ka HOBOTO
MIPOrPaMMHOI0 00ecIeYeH sl Ha CePBEPBI MPUJIOKEHHIT CTAHOBUTCS TPUBUAIBHBIM
MeponpusatueM. Ona MOXKeT 3aHATb OT HECKOJILKUX YacOB /[0 HECKOJILKUX /IHel B 3aBU-
CUMOCTH OT TOTO, HACKOJIBKO aKKYPaTHO BBl XOTHUTE K Hell ojoiiTi. Hampumep, MoskHO
MompobOBaTh ATh MAPe CePBEPOB MOPabOTATDh ¢ HOBOH 6a30it koma nensb win asa. (IToka
HCTIONB3YIOTCST 00€ BEPCHM, NMEET CMBICT CO3/IATh /IBa CEPBUCHDIX MyJIa B PACTIPE/IETTE-
JISIX HATPY3KH, YTOOBI 3aTIPOCH TN TIEPEKTIOUEHNST CEAHCOB TIOMAAI B TY JKe TPYIITY
CepPBEPOB, YTO U OPUTUHATHHBIN CEAHC. )

Ecuii B ipotiecce pa3BepThIBaHUsI HOTPEOYETCST OCTAHOBUTH CHCTEMDI, HA BAC OY/ET Jia-
BUTH HEOOXOUMOCTD 3aKOHYHUTH PAOOTY B MUHIMAJIbHO BO3MOKHBIN CPOK. Kak TOJIbKO
9TO OYJIET CIIETIAHO, Y BAC OCTAHETCSI IOCTATOYHO BPEMEHH [ aKKYPATHOU OCTAHOBKU

! Ecn npunoskenue anst noGasaenus sanmuceil B 6asy JaHHBIX TOJIb3YETCST XPAHUMBIMHU TTPO-
Le/Ly PAMI, UX TOKE CJIeLyeT OOHOBUTH HA 3TOM JTalle, UTOObI 00ECIICUNTh 3aII0JHEHUE TaHHBIMU,
HHUIIUMPYeMOoe CTapoil Bepcuell IIpUJIosKeHusI.
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cucrembl. Ciieyet cchOpMUPOBATDH MIPUBBIYKY BBITOJHSITH YUCTYIO TIePe3arpy3Ky, u3-
GaBJisisl TOJIb30BaTENell OT PUCKA CTOJIKHYTHCS ¢ BHE3AITHOW OCTAHOBKOW CHCTEMbI!
(cMm. paznen 14.3).

Ouuncrka

[Mocse ycTaHOBKU HOBO# BEpCHU PUXOAUT BpeMst yOopku. B aTy mporeaypy BXoaut
ylaJeHye akTUBaTOPOB llepeHeceHns ITPOTPAMM U JIOIIOJHUTEIbHBIX CEPBUCHDIX ITYJIOB.
MoskHO ynanuTh 1 Bee GoJiee He CTO0JIb3yeMble CTOJIOIbI 1 TabIHIBL. A TaKKe CTapbie
BEPCUM CTaTHYECKUX (pailnos.

K aTOMY MOMEHTY Bce cepBepbI IPUIIOKEHHH Yike NCTIONB3YIOT HOBYIO Bepcuio Kofa. Te-
1epb mopa 100aBUTh TEM CTOJIOIaM, KOTOPBIM 3T0 HykHO, arpubyT NOT NULL, a Takske
TIPOBEPKY CCHIIOUHOM METOCTHOCTH (XOTS 10OaBIEHHBIE K Ga3e TaHHBIX OTPAHIINTENH
MOTYT CTaTh IpUYNHON Goubix mpobieM B cjioe ORM). Takke HYKHO yIaJIUTh BCE
6oJiee He UCTIOJIb3yeMble CTOJIOIBI U TabJIHILBI.

18.5. 3aknwoyeHue

V3Menenne sBsieTcs OIpeae Isiolell XapaKTepUCTUKOI TPOrPaMMHOro 06ecedeHusl.
ITO U3MEHEeHUe, TOUHee aalTalus, HAUMHAETCI C MOMEHTA BbIITYCKa OCHOBHOIN BEPCHM.
ITO HAYAJIO HACTOSAIIEN KU3HU [TPOrPAMMBL; 10 3TOTO CHCTeMa JIUIb co3pesaet. [loce
ATOrO cucTeMa OO Pa3BUBAETCA C TEUEHUEM BPEMEHH, TIPUCIIOCAOIMBASACH K MEHSIOIIE-
MYCsI OKPY’KEHUIO, JIHOO MOCTENEHHO JIErPAUPYET, TIOKA 3aTPAThI HA €€ IKCILIYaTaIUIo
He TIPEBBICSIT IPUHOCUMYIO €10 TPUODLIb, TOCJIE YEr0 CUCTEMA YMUPAET.

! TnaBubIM 06p23l30My 9TO NOTEPAHHOE COCTOAHUE CeaHCa. A Hukoraa He BUeJ U1€aIbHO BBITIOJ-
HEHHOTO }lBapI/IﬁHOFO TIEPERIIOYEHUA CEAHCOB.
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