10. TpaH3akuumn

Tpanzaxkuyueit Ha3bpIBACTCS IIOCISAOBATEILHOCTD ONEepalliii, MPpOu3BOAUMBIX HaJ b/l
A _IEPEBOAAIINX 0a3y JaHHBIX M3 OAHOTO HEOPOTHUBOPEYMBOrO (COIJIACOBAHHOIO)
COCTOSIHHS B _APYroe HENPOTHBOPEYMBOE (COrIAacOBAHHOE) cocTosHHE. TpaH3akius
paccMaTpMBaeTCsl KaK HEKOTOpoe Heaeaumoe jectBue Haja bJl, OCMBICIEHHOE C
TOYKU 3pEHUs MOJb30BaTend. B TO ’ke BpeMsi 3TO JOrmyeckas €AWHHIA PadOThI
CHUCTEMBI.

PaccmoTtpum mpumep, CBSI3aHHBIN C MPUHATHEM 3akaza B UpMe Ha HU3TOTOBJICHHE
KomnbloTepa. KoMmmbloTep COCTOMT W3  KOMIUIEKTYIOIIMX, KOTOPBIE Cpa3y
pPE3EpBUPYIOTCS 3a JaHHBIM 3aKa3oM B MOMEHT ero QopmupoBanus. Toraa
TpaH3aKirel OyAeT BCs MOCIIeN0BATEIbLHOCTh ONepalui, BKIOYAOIas CIeayoe
JTallbl:

1) BBOJ HOBOTO 3aKa3a CO BCEMHU PEKBU3UTAMU 3aKa3uMKa;

2) HU3MCHCHHUC COCTOAHHUA IJISI BCCX BBI6paHHBIX KOMIUICKTYIOIUX Ha CKJIaAC Ha
«BaHsgATO» C HpHBH?;KOﬁ K OIIPCACIICHHOMY 3aKas3y,

3) moacYeT CTOMMOCTH 3aKa3a ¢ (pOpPMUPOBAHUEM IIJIATEKHOIO JJOKYMEHTA,
4) BKJIIOYEHHE HOBOTO 3aKa3a B MPOU3BOCTBO.

C Touku 3peHus pabOTHHMKA, ITO €IMHAas MOCIEAOBATEIbHOCTh ONEpPAalHii; eCiu OHa
Oyznet npepBana, To b/l morepsieT cBoe 11e10CTHOE COCTOSIHUE.

CyliecTBylOT  pa3Iu4Hble  MOJETM  TpaH3aKIMH, KOTOpble MOIyT  OBbITh
KJ1acCU(UIIMPOBAHBI HA OCHOBAaHUU PA3IUYHBIX CBOMCTB, BKIIOYAIOLIUX CTPYKTYPY
TpaH3aKUHUH, NapAJJIEIbHOCTh BHYTPH TPaH3aKLMH, IPOJOJIKATEIBHOCTD U T.1I.

B HaCTOSIH_II/Iﬁ MOMCHT BbBIACIIAIOT CIICAYIOIINC THIIBI TpaHSaKHHﬁI KJIACCHUYCCKUC
(TpaIII/II_II/IOHHBIe) TpaH3aKIWH, OCTIOYCUYHBIC TPAH3AKIINH U BJIOKCHHBIC TPAH3AKIINH.

TpaguimoHHBIC TPAH3AKIIMHA XapPaKTEPU3YIOTCS YETHIPbMS OCHOBHBIMH CBOMCTBAMMU:
aTOMapHOCTH, COTJIACOBAHHOCTH, M30JIUPOBAHHOCTH, JOIATOBEYHOCTH (MIPOYHOCTH) —
ACID (Atomicity, Consistency, Isolation, Durability). VIHorma TpaauiliOHHBIC
TpaH3aknuu Has3piBaloT ACID-TpaH3akiusMu. YIOMSHYTbIC BBIIIE CBOWCTBA
O3HAYaIoT CIETYIOIIee:

1. Ceoticmeo amomaprocmu (Atomicity) BbIpaxkaeTcs B TOM, 4YTO TpaH3aKIUS
J0JI’KHA OBITH BBITIOJHEHA B 11€JI0M MJIU HE BBIMOJIHEHA BOBCE.

2. Ceoticmeo coenacosannocmu (Consistency) TrapaHTUpyeT, 4UYTO TI0 Mepe
BBITIOJIHEHUST TPaH3aKIUil JIaHHBIE TMEPEeXOMAT U3 OJHOI0 COTJIACOBAaHHOTO
COCTOSIHHSI B JIPYyroe — TPaH3aKIUs HE pa3pyliacT B3aMMHON COTJIACOBAaHHOCTH
JTaHHBIX.



3. Ceoiicmeo uzonuposannocmu (Isolation) o3Hadaer, 4TO KOHKYpHUpYIOLIUE 3a
JOoCTym K 0a3e  JaHHBIX  TpaH3aKIMM  (PU3HYECKH  00pabaThIBAIOTCS
MOCJIeI0BATEIbHO, M30JMPOBAaHHO APYr OT Apyra, HO JUIS TOJIb30BaTelaed 3TO
BBITVISIIUT TaK, KaK OyJITO OHU BBHITIOJTHSIOTCS MapajuIesIbHO.

4. Ceoticmeo ooneoseunocmu (Durability) TpakTyeTcsi cieayrommm oOpa3oM: eciiu
TpaH3aKI¥s 3aBEpIICHA YCIEITHO, TO T¢ U3MEHEHHS B IAHHBIX, KOTOPBIC OBUIH €FO
MIPOU3BECHBI, HEC MOTYT OBITh MTOTEPSIHBI HA MPU KaKUX 00CTOSATEIBCTBAX (HaXke B
clIydae TOCTIeAYIONUX OMUO0K).

Bo3moxHbl JBa BapuaHTa 3aBepllieHHMs TpaH3akiuu. Eciam Bce omneparopsl
BBITIOJTHEHBI YCHEIIHO M B TIPOLECCE BBIMOIHEHUS TPaH3aKIMU HE IPOU30LLIO0
HUKAKUX CcOO0€B MPOrpaMMHOrO0 WJIM almapaTHOro OO0eCHedeHHs, TpaH3aKIUs
¢bukcupyercs.

Qukcayusa mpanzaKyuu — OSTO JEWCTBHE, oOecledMBalollee 3aluch Ha JHCK
U3MEHEeHU B 0a3e JaHHBIX, KOTOpble OBbUIM CHENaHbl B MPOLECCE BBIMOIHEHUS
TpaH3aKI1H.

Jlo Tex mop, moka TpaH3aKuus He 3aUKCUPOBaHA, BO3MOXXHO aHHYJHUPOBAHHUE ITHX
W3MEHEHUM, BOCCTAHOBJIEHHE 0a3bl JaHHBIX B TO COCTOSIHUE, B KOTOPOM OHa Oblila Ha
MOMEHT Hauaja TpaH3akuuu. Oukcanus TpaH3aKIMU O3HAYAET, YTO BCE PE3yIbTAThl
BBIIIOJTHEHUSI TPAH3aKLIMM CTAHOBSTCS NOCTOSHHBIMU. OHM CTaHYT BHUJIUMBIMU
JIPYTUM TpaH3aKIUsM TOJBKO TIOCJIE€ TOTO, Kak TeKyllas TpaH3akius OyaeT
3adukcupoBaHa. Jlo 3TOro MOMEHTa BCE€ JaHHBIC, 3aTparuBaeMble TpaH3aKIIHUEH,
OyIyT «BUIHBI MMOJB30BATEIIO B COCTOSHUY HA HAyajo TEKYIICH TpaH3aKI1U.

Ecnu B mpouecce BBIMOJHEHUS TPaH3aKIHUHM CIYyYUIOCh HEYTO Takoe, YTO JENaeT
HEBO3MOXHBIM €€ HOpMaJIbHOE 3aBepllieHre, 0a3a TaHHbIX JOJIKHA OBITh BO3BpAIlleHa
B MCXO/JHOE COCTOsSIHUE. OmKam mpan3akyuu — 3TO JIeWCTBHE, 00ecreynBarolee
aHHYJIMPOBAaHUE BCEX WM3MEHEHMH IaHHBIX, KOTOPbIC OBUIA CJCJAaHbl OMEpaTOpaMH
SQL B Tene Tekyliel He3aBePIIEHHOW TPaH3aKIINH.

Kaxnpiii omepatop B TpaH3akIMK BBINOJHAET CBOIO 4YacTh pabOThl, HO I
YCIIEHTHOI'O 3aBEPILEHUs BCEW pabOThI B LIeJI0OM TpedyeTcsi 0€3yCIOBHOE 3aBEpIICHUE
BCEX MX omepaTtopoB. ['pynnupoBanue onepatopoB B Tpanzakuuu coodmaer CYB/,
YTO BCsSl 3Ta Tpynna AOHKHA ObITh BBINOJIHEHA KaK €AMHOE LIeNoe, MPUYEM TaKoe
BBIITOJIHEHUE JTOJDKHO MOAAEPKUBATHCSA ABTOMATUYECKH.

B crangapre ANSI/JISO SQL ompenenensl MoJenb TpaH3aKUMd U (QyHKUUU
oneparopoB COMMIT u ROLLBACK. Crangapt ompeaensieT, 4To TpaH3aKUus
HauuHaercss ¢ nepBoro SQL-omeparopa, HMHHULMHPYEMOIO IIOJb30BATEIEM WM
cozepxkaierocs B mporpamme. Bee mocnenyromume SQL-omepaTopbl cOCTaBISAIOT
TEJIO TPaH3aKIuKU. TpaH3aKys 3aBEpIIACTCS OJHUM U3 YEThIPEX BO3MOKHBIX ITyTEM:

1) omeparop COMMIT o3HauaeT ychnemrHoe 3aBEPIICHUE TPaH3AKIHUH, €ro
HCIIOJIb30BaHUE JIeNIaeT MOCTOSHHBIMU M3MEHEHHS, BHECEHHbIE B 0a3y JaHHBIX B
paMKax TeKyIIeH TpaH3aKIUH;



2) onepatop ROLLBACK mnpepsiBaeT TpaH3akKIHMIO, OTMEHSS HW3MEHCHHS,
clenaHHble B 0a3e JaHHBIX B paMKax ATOM TpaH3aKIMU, HOBas TPaH3AKIIHSI
HAauYMHAETCA HEMOCPEACTBEHHO nociie ucnoiab3oBanusi ROLLBACK;

3) ycnemHoe 3aBeplieHHe MPOrpaMmbl, B KOTOPOH Oblla MHULMHMPOBAHA TEKYIas
TpaH3aKIMsI, O3HAYaeT YCIENIHOE 3aBEpIICHHE TpaH3aKiuu (Kak OyaTo ObuI
ucnosib3oBal onepatop COMMIT);

4) ommbOYHOE 3aBEpIICHUE MPOrpaMMbl MPEPHIBACT TPaH3aKLUUIO (Kak OyATo ObLI
ucnosib3oBal onepatop ROLLBACK).

B oroii Momemu Kaxapli omepaTtop, KOTOpPBIM H3MEHseT cocrosHue b/,
paccMaTpuBaeTCs Kak TpaH3aKLus, [O3TOMY IIPU YCIIEIIHOM 3aBEPILICHUU ITOIO
oneparopa b/l nmepexoaut B HOBOE yCTOMYUBOE COCTOSTHUE.

Peamuzanma B CYDBJ| npuHIuna coxpaHeHHs NPOMEXKYTOYHBIX COCTOSIHHIA,
MOATBEPXKACHUS WM  OTKAaTa TpaH3aKUMid  OOeCreyuBaeTcs  CHeIUalbHbIM
MEXaHU3MOM, Ha3bIBAEMBIM HCYPHANOM MPAH3AKYUIL.

ObecnieueHre HaAESKHOrO XpaHeHUs NaHHBIX B bJl mpeamnonaraer, B 4acTHOCTH,
BO3MOKHOCTb BOCCTAHOBJICHHUSI COIJIACOBAHHOI'O COCTOSIHMSI 0a3bl JaHHBIX IOCIIE
J000r0 pojia anmapaTHbIX U MPOrpaMMHbIX c60eB. OUeBUAHO, YTO ISl BHIIOJTHEHUS
BOCCTAaHOBJICHMM He0OXoAMMa HEKoTopas JONoJHuTeNbHas wuHpopmanus. B
MOJIABJIAIONIEM OONBIIMHCTBE COBpeMEHHBIX pesiunoHHbIX CY B/ Takas nu30bTouHas
uHpopMaIus MOANEPKUBACTCA B BUIE >KypHalla W3MEHEHUM O0a3bl JaHHBIX H
Ha3bIBAEMOTI'0 KYPHAJIOM TPaH3aKIUH.

Wtak, obmeil mnenpto xypHanu3auuu wusmeHeHudd bJl sBusercs obOecnedeHue
BO3MOKHOCTH BOCCTAHOBJIEHMSI COIVIACOBAaHHOr0 cocTtosiHus b/l mocne nrodoro c6os.
ITockonbKy OCHOBOM MOAJEPKAHUS LEIOCTHOIO COCTOSIHUA b/l sABiseTcss MexaHU3M
TPaH3aKUUM, >KypHajlu3alMUs W BOCCTAHOBIICHHWE TECHO CBSI3aHbl C IIOHATHEM
TPaH3aKLHMU.

O6H_II/IMI/I NpUHOUITIAMHA BOCCTAHOBJICHUA ABJIAIOTCA CICAYIOIIHC!

e pe3yabTaTthl 3a(UKCUPOBAHHBIX TPaH3AKIMH JOJDKHBI OBITh COXpAaHEHBI B
BOCCTaHOBJICHHOM COCTOSIHUU b/I;

® pe3yabTaThl HE3a(UKCUPOBAHHBIX TpaH3aKIMK JOJDKHBI OTCYTCTBOBAaTh B
BOCCTaHOBJICHHOM cOCTOSSHUM B/JI.

DTO O03HAYaET, YTO BOCCTAHABIMBAETCS IOCIEIHEE IO BPEMEHHU COTJIACOBAaHHOE
coctosinue b/I.

Jlist onepaTUBHON 00paOOTKM pachpellesIeHHbIX TpPaH3aKIUA B HEOJIHOPOIHBIX
BBIUMCIUTEIBHBIX CHUCTEMax (colaepkKalluX KOMIIBIOTEphI, paboTalolue Moj
pPa3TUYHBIMUA ONIEPALIMOHHBIMU CUCTEMaMHM) OBbLIIU CO3JaHbl MOHUMOPBL 0OPAOOMKU
mpanzaxkyuii  (Transaction Processing Monitor — TPM), uWiu MOHHUTOPBI
Tpanzakuuii. TPM omnuparorcss Ha TPEeX3BEHHYIO MOJI€Nb KIMEHT-CEpBEp (MOIENb
cepBepa MpUIoKEeHU win AS-Mofenb).
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[Ipunoxxenne TPM  mo3BOJII€T  BBIONHATHL  MacIITaOMpPOBaHUE  CHUCTEMBI,
MOAICP)KUBATh (PYHKIIMOHAIBHYIO TIOJIHOTY M IEJIOCTHOCTh MPHJIOKECHHM a Takxke
MOBBICUTh TPOU3BOJUTEILHOCTh OOPaOOTKM JTaHHBIX MPU HEBBICOKOM CTOUMOCTH
HAKJIAJIHBIX PACXOJ0B.

[Ipuniunel opranuzauud o06paboTku uWHGOPMAIMKM C TOMOIIBI0 MOHHUTOPA
TpaH3aKIUN OMUCHIBAIOTCS MoOdeblo mMoHumopa mpanzakyuit X/Open DTP
(Distributed Transaction Processing — o00pa0oTka pacrpeeeHHbIX TPaH3aKIIUi).
Ota Mozenb (PUCYHOK 1) BKiItoOYaeT B ce0si Tpu OOBbEKTa: MPUKIATHYIO IPOrpaMmy,
MeHeqKep pecypcoB (Resource Manager — RM) u MOHUTOp, WJIH MEHEIXKED,
tpau3akuuii (Transaction Manager — TM).

MpuknagHanA
nporpamMma
SQL W|
MeHegkep XA
pecypcoB MoHuTOP
] - . TpaH3aKUMiA
Oracle
Ingres
Informix I

PucyHok 1 — Mogenb obpaboTku TpaH3sakumm X/Open DTP

B kauecTBe NpUKIAIHONU IMPOrpaMMBbl MOKET BBICTYIIATh IIPOU3BOJIbHAS IIPOrpaMMa-
kiueHT. RM BbinonHseT GyHKIMHM cepBepa pecypca HeKoToporo Buza. [lpukinannas
nporpamma B3aumojeicTsyer ¢ RM ¢ momoipio Habopa crnenuanbHbIX (YyHKIHHA
a10o nocpenctsoM oneparopoB SQL (korma cepBepom siBisieTcs cepsep bJ1).

UNntepdeiic ATMI (Application Transaction Monitor Interface — wunTepdeiic
MOHHUTOpA TpPaH3aKIMA TPUIOKEHUS) TO3BOJISCT BbI3bIBATh (GyHKIMH TPM Ha
HEKOTOPOM SI3BIKE TIPOTpaMMHpOBaHus, Harpumep, Cu.

OYHKIIMM MEHEIKepa pecypcoB OObIYHO BbIMONHSIOT cepBepsl b/l mnun CYBJ. B
3a/layax OpraHu3aluy YIpaBieHUsT 00paOOTKOM pachpeleleHHBIX TpaH3aKIUN
(TpaH3akuui, 3aTparuBalOIIUX MPOrpaMMHbBIE OOBEKTHI BHIYUCIUTENbHON cetn) TM
B3auMojiericTByeT ¢ RM, KOoTOphIi n0oMKeH MOIAepKUBaTh MPOTOKON JBYX(ha3HOU
dbuKcanuu TpaH3aKIMK U YAOBIECTBOPATH cTaHAapTy X/Open XA. IIpumepamu

CYB/1, moaaepKuBarIuX MPOTOKOI ABYyX(a3Ho# (UKcaIMK TPaH3aKIIUH, SBISTFOTCS
Oracle 7.0, Open INGRES u Informix-Online 5.0.
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ITonatue tpanzakuuu B TPM Heckonpko mupe, yeM B CYDB/l, rme TpaH3zakuus
BKJIIOYAET B ceOsl AJIeMEHTapHbIE EUCTBUS HAJ JTAHHBIMH 0asbl. 371eCh TPaH3AKIIUS
MOXET OXBaThIBaTh W JPYrue HEOOXOJAWMBbIC ACHCTBHS: TepeAady COOOIIeHHUS,
3anuchk wHGopManuu B (ailyl, onpoc AATYMKOB M T. A. DTO 3HAUMUT, 4yTo TPM
MpeoCcTaBiIseT 0oyiee MOIIHBIE CPEACTBA YIIPABICHUS BRIYUCIUTEIHHBIM ITPOIIECCOM.
Tpan3akuuu, Kotopele noanepkuparoT TPM, Ha3pIBalOT TakkKe HPUKIAOHLIMU
MPAaH3aKUUAMU.

Mogpens X/Open DTP He packpbsiBaer cTpykTypy TM B geransix, a omnpeaenser
COCTaB KOMIIOHEHTOB pacIpe/ielIeHHON cucTeMbl 00paboTku MHGOPMAIUU U KaK dTU
KOMIIOHEHTBI B3aUMOJECHCTBYIOT APYr ¢ Apyrom. IIpakTuueckue peanu3alvuy 3TOU
MOJIEIN, €CTECTBEHHO, MOTYT OTJIMYaThCs NApPyr OT Apyra. B uucine npumepos
peanu3zanuii MOHUTOPOB TpaH3akiuid MoxkHO Ha3BaTh ACMS, CICS, u TUXEDO
System.

s pazpabomuuxoeé npunoxcenuii MOHUTOPBI 00pabOTKM TpaHzakmuii TPM
MPEeNOCTaBISAIOT  yAOOCTBA, CBSI3aHHbIE C  BO3MOXHOCTBIO  JIEKOMIIO3UIUU
MPWIOKEHUH 10 HECKOJBKUM (PYHKUMOHAIBHBIM YPOBHSIM CO CTaHJAPTHBIMU
uHTepdeiicaMu, YTO TMO3BOJIsIET co3AaBarh Jierko wmoaudumupyemsie MC co
CTPOMHOM apXUTEKTYpOH.

[TpuknagHbIe TPOrpaMMBbl CTAHOBITCS MPAKTUYCCKH HE3aBUCUMBIMU OT KOHKPETHOU
peanuzanuu wHTEpdeiica ¢ Toib3oBaTeNieM M OT MeHemkepa pecypcoB. Ilepsoe
O3HAYaeT, YTO JUIA peanu3anud (PyHKIUH MPEACTABICHHUS MOXKHO BBIOpATh JIF0OOE
yno0HOE M MPUBBIYHOE IS pa3paboTyuka cpeactBo (0T si3bika CH 10 KaKOW-TH00
CASE-cuctemsl). He3zaBHCHMOCTP OT MEHEIDKEpa pECypcoB MOApa3yMeBaeT
BO3MOYXHOCTh JIETKOH 3aMEHBI OJTHOTO MEHEKEpa PECypcoB Ha JAPYTOH, JIMIIb ObI

OHM TIOJJICPKUBAJIM CTAHAAPT B3aUMOJICUCTBUSA C MPUKIAAHOW mporpamMMoin (ais
CYBJ — s3b1k SQL).

Ecaiu TPM mnonnepuBaeT MHOXKECTBO ammapaTHO-MPOTPaMMHBIX TIaTdoOpM, Kak
Hanpumep, TUXEDO System, To pa3paOaTbiBaeMble NPHJIOKEHUS CTaHOBSATCS,
KpOMe€ TOTr0, MOOUJIbHBIMU.

CocpenoroueHre Bcex NMPUKIAAHBIX (QYHKIMI B cepBepax MPUIOKEHUN M HalIU4ue
OoraTelx BO3MOXHOCTEW yINpaBiIeHUS U aJIMUHUCTPUPOBAHUS CYIIECTBEHHO
yIpoIIaeT OOHOBJIEHHE  NPUKIAAHBIX  (QYHKIMM W KOHTpOJAb 33  HX
HEMPOTUBOPEUYUBOCTHIO. VI3MEHEHUsT B MPUKIAIHBIX (PYHKIUSAX MPU 3TOM HUKAK HE
OTpaXkaroTCsl Ha IPOrpaMMax-KIHECHTaX.

Hns nonwvzoeameneii pacnpedenennvix cucmem TPM 103BOJAIOT yIydlINUThH
MOKa3aTeNu MPOMYCKHOM CHOCOOHOCTH M BPEMEHU OTKIMKA, CHU3UTh CTOMMOCTH
00pabOTKH JaHHBIX B ONEPATUBHOM pexUMe Ha OCHOBE 3 ()EKTUBHON OpraHu3aluu
BBIYHCIIMTEIBHOIO IIPOLECCa.

Vayumenne — mokazareneil  (YHKUMOHUPOBAHWS ~ JocTUraercss  Onaronmaps
OCYIIECTBJICHUIO CTaTUYECKOW U JIMHAMHYECKOW OaJaHCUPOBKU  HArpY3KH.
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VYiopasneHue 3arpy3koil COCTOMT B 3allyCKe WIH OCTaHOBKE AS-mpoueccos
(mporpaMMHBIX ~ KOMIIOHEHTOB ~ AS-MOJeiM) B  3aBUCUMOCTH  OT  3apaHee
YCTAHOBJIEHHBIX MapaMeTPOB U TEKYIIEro cOCTOsIHUSA cucTeMbl. [Ipu HeobxoanumocTu
TPM MOXeT THpa)upoBaTh KOMMU AS-IIPOLECCOB HA 3TOM WJIM APYTUX y3/1aX CETH.

AOmunucmpamopul pacupeieeHHbIX cucteM, uMes TPM, nosiy4aroT BO3MOKHOCTh
nerkoro MacmradbupoBanuss MC u yBenuwdeHuss MPOU3BOAUTEIBHOCTH 00pabOTKH
nHpopManuu. 31eCh, KPOME BEPTUKAIBHOT'O U TOPU30HTATIBHOIO MacIITaOUpPOBaHMUSI,
MOHO 00€CIIEUUTh TaK Ha3bIBa€MOE MaTpuuHOe MaciiTabupoBanue. CyTh €ro B TOM,
410 0€3 OCTAaHOBKH CEPBEPOB MPUIIOKEHUM B JI000E BpeMsi MOXKET ObITh J00aBIEH,
HAaIIPUMEDP, KOMITBIOTEP UIIA MEHEKEP PECYPCOB.

KpomMe Toro, agMuUHHCTpAaTOphl CHUCTEM IMOJYyYarOT BO3MOXKHOCTh CHHM3UTH OOIIYIO
CTOMMOCTh TMPOTPAMMHOTO OOECIEUECHHUsI CHUCTEM KJIueHT-cepBep. CHUKEHHE
CTOMMOCTH MOYHO JIOCTUTHYTh IMPOCTHIM YMEHBIICHUEM KOJIWYECTBA MOJKIIOUCHUN
K cepepam b/I.

Croumocth cepepoB BbJl (wmm CYBJl) B cuiIbHOM cTEeNEeHU 3aBUCUT OT YHCIIA
OJHOBPEMEHHBIX IOJAKIIOYEHUN K MpPOrpaMMe. YMEHBIICHHE  KOJWYECTBA
MOJKIIOYEHNN K cepBepy b/l mocturaercs myremM MynbTUIIEKCUPOBAHUSA 3alPOCOB
WM, YTO TO K€ CaMoe, JJOTMYECKOTOo MpeoOpa3oBaHMs MOTOKA 3alPOCOB OT MHOTHX
HCTOYHUKOB K IIOTOKY OT OJHOTO WJIA HECKOJBKUX HMCTOYHMKOB. BBIMIphIII B
CTOMMOCTH U TPOU3BOJUTEIBHOCTH TpU 3P(DEeKTHBHOU peanuzanuu camux TPM
MOJKET 0Ka3aThCSl BECbMA CYIIECTBEHHBIM.



