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AHHOTANUA

IIpusasos M.B., CepoyxoB C.A., «IlepcrnieKTUBbI NPUMEHEHUS 1eJEOPUEHTHPOBAHHOIO
noaxona Kk co3manuw ACY». B cratbe paccMoTpeHa HSBOJIONMS MOAXOAOB K aHAHU3Y,
npoektupoBanuio U uHTerpauun ACY. BblsicHeHO, UTO C pa3BUTHEM TEXHOJIOTHH TpeOOBaHUS K
CUCTEMaM BO3POCIH, ¥ 3HAYUTEIBHO YBEIWYWIACh CJIOXKHOCTh 3ajay, CTOAIIUX Tepes
paspaboTtunkamu. st mpeooieHnss OTpaHHYEHUH, CBI3aHHBIX C BO3POCHICH CIOKHOCTBIO CHUCTEM, U
HOBI:ICI/IBHIGfICH pr,I[OéMKOCTI)IO U CTOUMOCTBIO UX CO3aHUSA U I/IHTeraIII/II/I, 1'[0Tp€6yeTCH agarTainus
CYLIECTBYIOIIMUX MOAXOA0B, YTO, B KOHEUHOM WTOTE, MPUBEACT K CMeHe mapaaurmsel. [lokazaHo, 4To B
ocHoBe ACY Oynymero MOXET JiekaTh IIeJICOPUCHTHPOBAHHBIA TOJIX0Jl, KOTOPBIH ITO3BOJUT
paspabatrbiBaTh Ooyiee KPYMHBIE M CIOKHBIE CHCTEMBI, MOBBICUTH YPOBEHb aBTOMATU3AIMU, PEIIUTh
HpO6J’I€MBI I/IHTel"paHI/II/I, u HpI/I 3TOM 06€CH6‘~II/ITB HpeeMCTBeHHOCTB K CYHIGCTBYIOHII/IM METOOdaM.

BBenenne. 3a mocnenHue HECKOJIBKO JIET MBI CTalld CBUAETENsIMH OypHoro pa3sutus ACY. B
MEPBYIO OYEpENb 3TO CBSI3aHO C PE3KUM YBEIMYEHHEM BO3MOXKHOCTEW KOMIBIOTEPHON TEXHMKH, a
TaKke e€ YyJelIeBICHUEM, KOTOpoe crenano e€ ropasfo Oojee apoctynHod. Hauamoch maccoBoe
CO3/IaHNE aBTOMATH3MPOBAHHBIX CHCTEM, KOTOPOE OTIMYAIOCh XaOTHYHBIM XapakTepoM pa3pabOTKH,
HCIOJIb30BAHUEM MOJX0/1a «CHU3Y BBEPX», OTCYTCTBUEM XOPOILO NPOPaOOTaHHBIX METOJIOB ONUCAHMS
COLIMAJIbHO-9)KOHOMHUYECKUX CUCTEM YIIPABIICHUS, U JOMUHUPOBAHUEM TEXHOJIOTUIN HaJ METO0JIOTUEN
[1]. OTcyTcTBHE €AMHOTO MOAXOJA CTAJIO MOPOXKAATh OOJBIIOE KOJIMYECTBO HEYBSA30K, KOTOPBIE, C
yd4eToM O0bIIoro 00bEMa WHTETPALUH, MPUXOIMIOCH PEIIaTh, BKIAAbIBAs BCE OobIIMe U OobIIHe
cpeactsa[2]. [yisg TOro 4roObl CHU3UTh M3AEPKKH, KOJIMYECTBEHHBIN POCT JOJDKEH MEPEUTH B HOBOE
KauecTBO, JIOJKHA IIPOM30MTH CMEHa MapaJurMbl Ha LIEJICOPUEHTHUPOBAHHYIO, M Ha OCHOBE
HAKOIJICHHOM COJMMIHOW HaydyHOW O0a3bl CHOpPMHPOBATHCS €IMHAs KOHLEMNIMS AaBTOMAaTHU3aLUy,
YMEHBILAOIAsl YHUCIO HECTHIKOBOK Npu co3znaHuu U uHterpauuu ACY. IlonbiTaeMcs aath KpaTKui
aHanmu3 pa3ButHs ACY c¢ (okycom Ha mocienHue AecATh JEeT, pacCMOTpeTh Haubojiee cepbe3HbIe
poOIEMBI OTPACITH U CPOPMYIMPOBATH HAIIE BUIACHUE CICAYIONIETO ATAIa Pa3BUTHSI.

Pa3BuTHe moaxoaoB K MoAeauMpoBaHuI0 M npoektupoBanuio ACY. Ha nepBoHadasbHOM
stane pazButus ACY, B 50-70-e rozapl, B CBS3H C BBICOKOM CTOMMOCTBIO M CIIO)KHOCTBIO Pa3pabOTKu
aBTOMaTH3alMsg MPOBOIWIACH YPE3BBIYAMHO BHIOOPOUHO M M301MpoBaHO. Ilpu 3TOM HabmOAamoch
cepbe3Hasl pa3HULa B NoJXojax, npuMeHseMbix B CoBerckoM Coro3e M pa3BUTHIX CTpaHax 3amaja.
Pazpabotkn ACY B CCCP B ycloBHSX LEHTPaJIM30BAaHHOM IJIAHOBOW SKOHOMHUKHU IPOBOAMIHCH
METOJIOM «CBEPXY BHU3», C Pa3pabOTKOM COJTMIHON TEOPETUIECKOW 0a3bl HAYATOH MO/ PyKOBOJICTBOM
akagemuka [ymkosa [3], popMupoBaHUE KOHLENLUU MHOTOYPOBHEBBIX MHTETPUPOBAHHBIX CHUCTEM
OI'AC/OACY/ACYII/ACYTII. 3amagHas SKOHOMHKA, ITOCTPOSHHAss IO PBIHOYHOMY IPUHIIMITY,
crocoOCTBOBaIa ToMy, uTo cozganue cucteM ACY mpoucxonuino 6ojee XaOTUYHO, «CHU3Y BBepX». B
o0oux ciydasx oOmieil Obula BBICOKAsl CTETEHb LEHTPAIH3alUKd aBTOMATU3UPOBAHHBIX, CBSI3aHHAs B
MIEPBYIO O4Yepeb OIPAHUYCHUSIMH TEXHUKHU U BBICOKOM CTOMMOCTBIO.
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C mnosBIEHUEM MEPCOHAIBHBIX KOMMBIOTEPOB B 80-90-¢ roabpl CTOMMOCTh U CJIOKHOCTh
pa3paboTKu CyllecTBEHHO CHM3MIach. B 3710 xe Bpems B CoBerckom Coro3e MPOUCXOIUT OBICTpOE
pa3ioKeHHUE TIIaHOBOM SKOHOMMKH, a 3aT€M MEPEX0]] K ppIHOYHOM cucteme. [Ipu TakoM pe3koM ckauke
MHOT0€ U3 MPEIBIIYIIEro 3a/1e1a OblI0 3a0BITO U MOTEPSHO, U HAYAJICSI XAOTUYHBIH MPOLIECC pa3BUTHS,
MOBTOPSIIOUINIT CBOMMM KOHTYpaMHU MOJXOJl «CHHM3Y BBEpX», MPHUHATHIA Ha 3amaje, HO MPH 3TOM
OTJIMYAIOIIMNACS MECTHBIMH YCJIOBHUSMH, OCOOCHHO HEIOCTATKOM (UHAHCHUpOBaHHA. llepcoHanbHBIN
KOMIIBIOTEP, C MOMOIIbIO KOTOPOTO CTaJld peniarh OTAENIbHbIE JIOKaJbHBbIE 3a/Ja4u, ONpeAenuia U
OCHOBHYI0 uepTy HOBbIX ACY — O4eHb BBICOKYIO CTENEHb JeleHTpanu3auuu. OHa 3a4acTylo
IpaHuYmIIa C pa3IpoOICHHOCTHIO, U IPUUYMUHOM TOMY OBLI HCIOIb3yEeMbIH MOIX0 K pa3paboTKe.

OCHOBHBIM TMOAXOJIOM B CO3JaHHHM AaBTOMAaTH3MPOBAHHBIX CHCTEM CTaj OPraHHU3AIMOHHO-
OpPUEHTUPOBAHHBIM. ABTOMaTH3UPOBAaHHBIE CUCTEMBI CO3/1aBaJINCh 1o MPUHLIMITY
ABtomatu3upoBanHbix Pabounx Mect (APM) ¢ ganpHeHIIMMH MOMBITKAMHU YKPYITHEHUS 10 pa3MepoB
noapazaenenus (byxranrepus, Cxnaa, Otaen kaapoB).
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Puc. 1. Crpykrypa npeanpusitus, onpenenstomnas Habop APM.
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OcHoBHbIE POOJIEMBI JAHHOTO MOAX0J1A!

— pasnuyus B CTPYKType U popMaTax XpaHUMBIX U 00padaThIBAEMBbIX JaHHBIX;

— OTCYTCTBHE CTaHAApPTOB Mepeaaun HHPOopMaIuy;

— nyOnmupoBaHUE TaHHBIX U (QYHKIIHIA;,

— pa3HooOpasue MPUMEHSEMbIX MOIX0/I0B;

—  Pa3pO3HEHHOCTh KOMIIOHEHTOB CUCTEMBI.
ABTOMaTH3UpPOBaHHbIE CHCTEMBI 3TOr0 3Tala MOXHO paccMaTpUBaTh KaK pPa3pO3HEHHbIE HAaOOPHI
(GyHKIMI 3aKITIOUYCHHBIE B HM30JMpOBaHHbIE Tpynmbl (silos). OTCyTCTByeT eauwHas KOHIICTIIIHS,
MPEANPUHUMAIOTCS SIMHUYHBIC TOTBITKA WHTETpalui, MpoOJIeMbl B TMEPBYIO OuYepelb HOCST
TEXHOJOTHYECKUM xapaktep. Cieayer OTMETHTh, YTO OCHOBHOM HECTBHIKOBKOW MPU paccMaTpUBAEMOM
MOAX0/Ie SABJSAETCS MpobieMa rnepeaayu HeoOXOAUMBIX JaHHBIX OT ogHOoro APM k npyromy (puc. 2).

K nawany 2000X rogoB KOJHMYECTBO JIOKAJbHBIX aBTOMATH3UPOBAHHBIX CHCTEM BO3POCIIO
HACTOJIbKO, YTO OHHU TMOKPBUIM MPAKTHUECKU BCE BAXKHBIC YYACTKU JI€ATEIbHOCTH OpTraHU3aluil.
Boznukiia npobiema HHTErpanuy CUCTeM, KOHCOJIMAALNU TaHHBIX. B mepByto ouepens ObUTH pEIIeHbI
MpoOJIeMBl CBSI3AHHBIE C TEXHOJOTUSMHU. bBbUIM BBEIEHBI CTAaHAAPTHI HAa KOMMYHUKAIMOHHBIE
MPOTOKOJIbI, 0a3bl JaHHBIX, B JajibHEHIIEeM Ha B3aUMOJCHCTBHE KOMIIOHEHTOB OW3HEC-JIOTHKH.
IIponomkanuch TONBITKM  CTaHAAPTU3UPOBATH WM, IO KpaWHEH Mepe, KOHCOJIUIUPOBATH
T0JIb30BaTEIbCKUE UHTEP(HENCHI.



Puc. 2. Bzaumopeiicteue APM B n3oiupoBaHHBIX rpymnmax (silos).

Pemienne TEXHOJOTMYECKUX MpoOJeM BBIABUIO MpobieMy Oojee BBICOKOTO TMOpsiiKa —
orcytcTBHe o6Omier konmeniuu co3mganus ACY. Kaxnmas cucrema Oblla TOCTpOEHA IO CBOCH
YHHUKAJIbHOW apXUTEKType, U4TO JIEIaj0 HEBEPOSTHO CIIOKHOW 3a/1ady UX MHTerpanuu. YToObl Kak-To
BBIMTH W3 CIIOXKHBILIEHCS CUTYyallMd, ABMKEHHE CHOBA TONUIO 1O CXeMe «CHU3Y BBepx». [Ipomzomnnia
KOHCOJIMJIAIHSI, CIIUSHUE U30JMPOBAHHBIX (DYHKIIMN 0 YPOBHS MPOIECCa, PEIIAIOIIETO OMPEACIICHHY O
3amady. DJIeMEHTapHBIM OOBEKTOM CTaHIAPTH3AIMH CTal JETEPMHUHHUPOBAHHBIN Ipolecc 00padoTKu
naHHbix (data/process flow), u Takum 0Opa3oM MPOU3OIIEN MEPEXo] K MPOLECC-OPUECHTUPOBAHHOMY
noaxoxy (puc. 3).
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Puc. 3. Cxema 00paboTKH 3ampoca KIMEHTa B IPOIIECC-OPUEHTHPOBAHHON CHUCTEME.

[Ipouecc o00bequHMWI HECKONBKO (YHKIMH pa3IUYHBIX CHCTEM IOCPEICTBOM MeEXaHHM3Ma
muprxupoBanus (orchestration). Ha gyHkuuu crano HakiaaplBaThCsl OTpaHUYEHHUE 10 pealu3alvu B
BHJIec OM3HEC-CEPBUCOB, MOSBUIIACH cepBHUc-opueHTHpoBaHHas (SOA) apxutekrypa. [Ipu mHTErpammm
3aIOTHEHUE TEXHOJIOTHYECKUX M JIOTUYECKUX HECTBIKOBOK MEXAY Pa3TUYHBIMU CHCTEMaMH CTaJio
obecreunBaThCsl HOBBIM KJIACCOM IMPOTPAMMHOT0 oOecrieueHusi, HazpiBaeMoro middleware (puc. 4).
B cBs3u ¢ 3TUM 3HAUMTEIHHOE BHUMAHHE CTAJIO YACNSATHCS MPOCKTHPOBAHUIO MHOTO3BEHHBIX
(multi-tier) cucreM. Takoi MOAX0/ MO3BOJIMI PEIINTH HEIBIA PS IPOOJIEM, B pe3yJIbTaTe Yero:
— MOSBWJINCH  TEXHOJNOTMYECKHUE  CTaHIApThl, oOecrmeuuBarome  0a30oBble  BO3MOXXHOCTH
B3aUMOJCHCTBHUS CHUCTEM;
— IOBBICUJIACH THOKOCTE;
— MOSBUJIACh TEHJCHIIMS K KOHCOIHUIALUHU TOIXO00B.



middleware

Puc. 4. CThIKOBKA HECKOJIBKHX CUCTEM C HUCIonb3oBanreM middleware.

3TO0 NO3BOJIMIIO Jjajiee YKPYIHATh CUCTEMBI, HO BBISIBUJIMCH MJTH OBLIIM CO3AaHbI HOBBIE MPOOJIEMBI:

— JIOTMYECKHE HECTBIKOBKM, BBI3BAHHbIE OTCYTCTBHEM €IMHOM KOHIEMIMU, C YYETOM IIHUPOKOH
UHTErpaliy, CTajld CEphE3HBIM NPENATCTBUEM U  (PAKTOPOM, OOYCIIABIMBAIOIIUM BBICOKYIO
CJIO)KHOCTH M CTOUMOCTB;

— WACATM3HPOBAHHOCTH MPOIIECCOB, UX HU3KAsl yCTOWYMBOCTh K M3MEHEHUSIM BHEIITHUX YCIIOBHIA;

[losiBUMCh M HOBBIE TOTPEOHOCTH: HIMPOKOE BHEAPEHHE HCKYCCTBEHHOTO MHTEIJIEKTa H

pPOOOTU3NPOBAHHBIX KOMIUIEKCOB IOCTaBHJIO HEOOXOAMMOCTb pa3pabOTKU OTIACIBHOW TEOPHH HX

co3naHus M mnpuMmeHeHus. OJHUM U3 TaKUX BapUAHTOB pPa3BUTHS CEPBUC-OPUEHTHPOBAHHOM

ApXUTEKTYPHl CTAJO CO3JaHHUE MYJIbTHAr€HTHBIX CUCTEM [4], KOTOpbIE OCHOBAaHBI Ha HMCIOJIb30BAaHUU

MHTEJUIEKTYallbHBIX POOOTOB. OTOT MOJAXOA (PaKTUUECKU MPEACTaBISIET COOOH YKPYITHEHHE CEPBUCOB

JI0 YPOBHS CaMOCTOSITEIIbHBIX KOMIIOHEHT, 3a4acTyl0 B3aMMOACHCTBYIOLINX 0 ACLEHTPAIN30BAaHHOMY

OpUHIUIY. MeToAbl HCKYCCTBEHHOI'O MHTEJJIEKTa B JIaHHOM CiIydae SBIAIOTCS TEXHOJIOTHEH,

UCTOJB3YEMON MpH pealu3alii cucTteM. B KadecTBE BBICOKOYPOBHEBOI'O KOMIIOHEHTAa B TaKUX

cucTeMax BBICTYIAET areHT, HO NPH 3TOM HE ONpeesieHa YeTKash KOHLENIHUSI UX B3aUMOAEHCTBHS, YTO

HE pelaeT npooJieM JIOTHYECKUX HECTHIKOBOK ITPH MHTETpaluy, XxapakTepHbix SOA.

ITocranoBka 3ana4. [IpoBeneHHBIN aHANM3 TMOKa3aj, YTO HA KaXXJIOM OJTare 3BOJIIOLMHU
MOJIXO0/I0B K aHAJIN3Yy, MOJCIMPOBAHUIO U NpoekTupoBanuio ACY umencs psaa npoOieM, yCTpaHeHHE
KOTOPBIX MIPUBOAMIIO K HOBOMY BUTKY Pa3BUTHsI, UTO CONPSHDKEHHOMY C HOBBIMHU IIpobOiemaMu. B cBsizu
C 3TUM HEOOXOAMMO:

— TMPOaHAIM3UPOBATH TEKYLIMHA MOAXOJ K CO3/IaHUIO aBTOMATH3MPOBAHHBIX CHCTEM U BBIJICIUTH
IPUYMHBI OCHOBHBIX MPOOJEM, BO3HUKAIOUIMX IPU CO3JaHUM, BHEJPEHUM U MOJICPIKKE
kpynHsix ACY;

— HCCIENOBaTh IEPCIEKTUBBI  YCTPAHEHHs BBIABICHHBIX MPOOJIEM C  HCIOJIB30BAHHEM
COBPEMEHHBIX MOAXO00B K MOJIEIMPOBAHUIO M TPOEKTUPOBAHUIO.

Pemenue 3anau. AHaau3 npodjeM Texkyuiero noaxoaa K co3aanuio ACY. Eme B 80e ross! B
UCCIIEZIOBAaHUSX MCKYCCTBEHHOIO MHTEJUIEKTa ObUIO IOKAa3aHO, 4YTO OKCIEPTHBIE CUCTEMBI,
MIOCTPOEHHBIE HA OCHOBE BPUCTHK, IIPU YBEIHMUYCHUH KOJIUYECTBA MPABUI JOBOJILHO OBICTPO BBIXOAST
U3-1I0J] KOHTPOJISL — pe3ysIbTaT paboThl TaKOW CHCTEMBbI HE MOXET HpeicKa3aTh Jaxe e€ co3aaTeb.
busHec-nporieccsl Mo cBOEH NpUpPOAE SBIAIOTCA TaKUMHU K€ 3BpHCTHKaMHU. Korga mx KOITUYECTBO
HE3HAYUTENIbHO, CUCTEMBI XOPOIIO ympasiseMsl. [Ipy yBenuueHun KoiauyecTBa OM3HEC-NPOLECCOB U
YCIOKHEHUH 3aBUCUMOCTEH MEXJIy HHMH CHCTEMa OYeHb OBICTPO TEPeXOAUT B  PEXKHUM
«popmanbHOro» (PyHKIIMOHHMPOBAHUS — KOHEYHAs LEJb JESITEIbHOCTH TepsAeTcs, Mpouecc paboTaer
panu npotecca, naaaer 3 PpeKTUBHOCTD BIUIOTH O MOJIHOTO KoJutarca [S].



Jpyroil mpuyuHON MpoOJIeM SBISIFOTCS JOTrHYecKue HecThIKOBKH. [Iporecc co3manust ACY
MOPOXKIAET MHOIOATAlHYI0 KOMMYHHUKallMOHHYIO 1enouky. Ha e€ »Ttamax y4acTBYIOT:
HEMOCPEACTBEHHbIE 3aKa3uuku, Gopmynupyromme npodnemy; o6usHec IT, mpoBonsiue nepBUYHBIN
aHaJInu3, BBIGOp KOMIIOHCHTOB W HUX HHTCrpalrio; IMOCTABIIMKH KOMIIOHCHTOB, KOTOPLIC B CBOIO
odepeib UMEIOT pa3JieJieHue Ha BHYTPEHHHUX 3aKa34MKOB M pa3pabOTUYHMKOB (puc. 5).

If (x> 10) {
print{“hello world”)

\_l )-i_
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Puc. 5. TunoBast KoMMyHUKaIIMOHHA 11eTI0YKa 1pu co3ganuu ACY.

Paznuune B WHTEpecax y4YaCTHHKOB IIPOLECCA, OTCYTCTBHE €IMHOW KOHILENIMH M S3bIKA,
pa3HoOOpa3ue M HEOJHO3HAYHOCTh CIIOCOOOB OMMCAaHUS 3a/a4d, NPUBOIAT K 3PPEKTy «CIOMaHHOTO
tenedona» [5]. OpueHTanus Ha OU3HEC-TIPOLECCH TaK)Ke MMEEeT HeraTHBHYIO cTopoHy. [Iporecc, kak
W3BECTHO — 3TO CHOCOO pEIICHUs 33/Ja4yM, a HE €ro KOHEeYHas Ieib. [Ipy 3TOM KaXKAblid 4YeloBeK
MIPUBHOCHT CBOE BUJICHHUE B CIIOCO0O PELICHHS 33]]a4H, M B TAKUX CITydasX HEPEIKO HENb YCKOIb3aeT.

[ToMuMO cKa3aHHOTO BBIIIE OW3HEC-NMPOLECCH! SBIAIOTCS BO MHOTOM HJICAIU3UPOBAHHBIMH.
3TO MPHUBOAMT K TOMY, YTO KOHEYHAs 1eNb (DYHKIIMOHUPOBAHHS TAKOTO IPOIIECCa JTOCTUTACTCS TOIBKO
B TOM CJydYae, €CIM BCE 3aJIOKCHHBIC MpPU €ro MPOCKTUPOBAHWUHU YCIOBHS M TPEINOI0KEHHS
cobmopmatorcs. Hepeako He3amnaHMpOBaHHOE WM3MEHEHHE BCErO OJHOTO BHemIHero (akropa,
BJIMSIONIETO HAa CHCTEMY, JETaeT JOCTIKEHUE Pe3yIbTaTa HOMPOCTY HEBO3MOKHBIM.

3710 00ycHaBIMBaeT HEOOXOAUMOCTD JTANBHEHIIIEr0 Pa3BUTHS APXUTEKTYPbl U TEXHOJIOTUN JUIS
TOTO YTOOBI BEINTH HA HOBBIM yPOBEHBb a0CTPAKIINH, CBOOOAHBIN OT OTMEYEHHBIX HEIOCTATKOB.

Iyt pemieHusi BbISIBJEHHBIX NMPOGJeM ¢ MOMOIIBIO I[€J1€OPHEHTHPOBAHHOIO MOAXO0JA.
Jns Toro 4roObl HAaWTH TNEPCHEKTHBHYIO KOHIENIUIO CO3JaHMs aBTOMATH3WPOBAHHBIX CHCTEM,
MO3BOJISIONIYIO YCTPAHUTh WJIM OOOWTH HaWICHHBIE MPOOJIEMBI TEKYIIETO IMOAXOa, ONMpEACTUM Ha
OCHOBE BBINOJIHEHHOT0 aHanu3a Hanbosee o0k ACY Oyayiuero. E€ xapakrepuctuku:

— TOKpPBITHE MPAKTUYECKH BCEX CTOPOH JIEATEIILHOCTH OpraHU3aluii;

—  BBICOKYIO 3()(peKTHUBHOCTb yIpPaBICHUS;

— IIUPOKOE UCTIONH30BaHUE TUTIOBBIX OJIOKOB PAa3HBIX MPOU3BOIUTENCH;

—  BBICOKYIO CTETIEHb «HHTETPUPOBAHHOCTH;

— HH3KYIO CTOUMOCTb BHEJIPCHUS;

— TIOBCEMECTHOE BHEAPEHNE HCKYCCTBEHHOTO HHTEIUIEKTA U POOOTOB, BBITECHEHHE JIFOACKOTO

Tpyla, 3aMEHa €r0 MAaIIMHHBIM, KaK B HCIIOJTHEHUH, TaK U B 33J[a4aX yIpPaBICHHS.

[Tonmyuyenne Takoro HabOpa XapaKTEPUCTHK HEBO3MOXKHO 0€3 Ka4yeCTBEHHOT'O M3MEHEHHS IMOJIXOA0B K
coznanuio ACY u BBeIeHUS €IMHON KOHLENIIMY YIIPaBJIEHUs] Ha YPOBHE OpraHU3allK JJF000ro paHra.

Kak HE mapagokcanbHO, TOIBKO B HACTOAIIEE BPEMsI HHIYCTPHUS TIOJXOAUT K YPOBHIO, KOTOPBIHA
npopabarbiBasicss yueHbIMU U cnenuanucramu Coserckoro Coro3a. Jleao B TOM, UTO OCMBICIEHHE,
aHaJIM3 U pelIeHue Mpo0IeM Tora NPOU3BOIIIOCH Ha OUYCHb BEICOKOM YPOBHE, IOATOMY B padotax 20
u 30-TH NeTHeW NaBHOCTM MOXKHO HAWTH OYEHb HHTEPECHBIC HJEH, KOTOPHIE CHOCOOHBI PEIIUTH



npobiemsbl Oynymiero. be3ycioBHO, BO3MOXKHOCTH TEXHOJOTHMH HAaxOJSATCS Ha COBEPIICHHO WHOM
YpOBHE, KOTOPBI ObUT (haHTACTHKOW HECKOJBKO MECATHICTUN Ha3aJ, HO OXBAT MPOOJIEMBI TOJIBKO
HAaYMHAET BBIXOJUTHh HA aHAJIOTUYHBIA ypOBEHb. Pa3MbINLIss HAJ HOBBIM MEPCIEKTHBHBIM IMOAXO0JIOM
MOJKHO IPEJINOJIOKHUTh, YTO OH OTKPOET MYTh K PEeIIeHUI0 Oosee MacIuTaOHBIX 3a1a4, IPH 3TOM HECs B
cebe yepThl MPEeAbLAYIINX MOIX0/I0B.

Ecnu mepBeiii moaxon OB OPUEHTHPOBAH HA OPTraHU3AIMOHHYIO CTPYKTYpY, TO BTOPOM
MOMEHsUI OpHEHTaluI0 Ha OusHec-mponecc. [Ipu 3TOM 3JIEMEHTHl OpPraHU3aMOHHON CTPYKTYpbI
COXpaHWINCh, HO MPHOOpENIH BTOPOCTENEHHOE 3HaueHHe (001acTé OTBeTCTBEHHOCTH). Mcxons u3
BBITIOJTHEHHOT'O aHaJIN3a, MBI MPEATNOIaraeM, 4To Ipyu CMEHE MapaJurMbl IPOU30UIET ePEeOpUEHTAIUS
Ha «IETN», IPU ’TOM BO3HUKHET «IIeJICOPUEHTHUPOBAHHBIN MOIX0T».

OCHOBOIA TIETICOPHEHTHPOBAHHOTO TIOJX0/1a SABISETCS «IEPEBO 1esei». Llens BepxHero ypoBHS
IpoOWTCS Ha TMOAIENU A0 TEeX MOp, MOKa Ielb HIKHErO0 YPOBHS HE MOXET OBITh BBITIOJIHEHA.
BrimonHeHue Bcex moauenei, Kak mpaBuiio, He MPUBOJUT aBTOMATUYECKH K BBITIOJIHEHUIO 1IeNN Oojiee
BBICOKOTO YPOBHSI, HO SIBIISIETCS HEOOXOAUMEBIM ycioBueM. lleneoOpa3oBaHre MOXKET CTPOUTHCSA Kak
HepapXUyuecKy, TaK U IPYTUMU METOJAMH — CETEBBIMU, CTpaTamMu U ap. [6]

ey

G111, 612, Gl
Configuration Project Planning Requirements
Management and Tracking Management

G1.1.1. Improve the control
and tracking of software
workproducts

G.1.n.1.
Define RM Process

G.1.n.1.2
Monitor the
cost/benefit of
the RM process

[RERER
Institutionalize CMM
compliant RM

Q. Does a
policy existz

Q.15 the policy
deployed?

Q. Are all activities
performed?

Q. What is the
effort expended
in RM2

Q. What is the rework
effort related to
requirements?

Puc. 6. Ilpumep nepesa 1eneit.

B xadectBe o00ocHOBaHMS BbIOOpa IeNM Kak IEHTPAJIBHOTO (HOPMHUPYIOMIETO Tapamerpa
NEePCHEKTUBHOIO MOAX0/1a MOXKHO Ha3BaTh CIEyIOLIee:

— riobanu3alMs: MEXaHU3M  1eleoOpa3oBaHUs  TOTAJbHO  MHTETPUPYETCSs C  €IAUHBIM
HaTpPaBJICHUEM JBIKEHUS, OH MOXET IMOKPHIBATh CKOJIb YTOTHO OOJBINE CUCTEMBI, HAUMHASICh
c oOmeil nenu opraHu3alMd M MOCIENOBATEIbHO Jpo0sich B LEIM OTHeNa, TIPYMIbI,
COTPYAHHUKA, UCTIOJHSIONIETO MEXaHU3Ma;

—  LIeJb Jer4e ONpeessieTcs], YeM CII0co0 ee TOCTUKEHUS;

— JIOCTH)KEHHE LEJIM MOXET OCYLIECTBIATbCA MHOXECTBOM CIIOCOOOB, YTO IIO3BOJISIET
UCIOJb30BaTh IIENM JJS ONHUCAHMUSA KaK PYUYHBIX, MOJYyaBTOMATHYECKHUX, TaK U IOJIHOCTHIO
aBTOMATHUYECKUX CHCTEM;

— 1IEJCOPUEHTHPOBAHHAS CHUCTEMAa IO ONPEAEICHHUIO HalleJIeHa Ha JOCTHKEHHE LENU U, Kak
npaBuio, Oonee 3hhekTuBHA, YeM CUCTEMa, OPUEHTHPOBAHHAS HA MIPOIIECC;

— 0 LIeJH TPOIIe JOTOBOPUTHCS YYACTHUKAM IPOIECCa CO3JaHHUs CHCTEMBI, KOMMYHUKAIUS TSN
MEHbILIE MOABEPKEHA UHTEPIIPETALIUAM, YEM CIIOCOOBI peaIn3allu;

— XOTs Ledb crnocoOHa K HW3MEHEHHIO, KakK IpaBMJIO, OHa Oojiee YyCTOMYMBAa K BHEIIHUM
BO3JICUCTBUAM, YEM YACTHBIN IIPOLIECC €€ JOCTUKECHUS



XoTs 1enb SBISETCS IEHTPAIBHBIM I1apaMeTpOM, HOBBIM MOIXOA JOJDKEH YUYUTHIBATH U JIPYTHE
CTOPOHBI: 30HBI OTBETCTBEHHOCTH, COOTBETCTBYIOIINE OPraHU3alMOHHOW CTPYKType, MPOIECC
nepegaun U oOpabotku wHbopmaruu. Pacmmpenue KonmmuecTBa paccMaTpPUBAEMBIX IapamMeTPOB
IIO3BOJJIUT MHNOAHATH AaBTOMATHU34AlIUMKO Ha HOBBI KadeCTBEHHBIU YPOBCHb. COXpaHeHI/IC nmapaMCTpOB
MPOIILIBIX TTOAXO0A0B 00ECIIEYUT MPEEMCTBEHHOCTh M €CTECTBEHHYIO HHTErpaIuio (puc. 7).

jf’: Cucrema 1\
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\ chrema 3 /
Puc. 7. UaTerpaius cuctem, IOCTPOSHHBIX IO LEICOPUEHTUPOBAHHOMY TTOAXOY .

BbiBoabl. AHaW3 MOIXOM0B K CO3/IaHUIO ABTOMATH3WPOBAHHBIX CHUCTEM ITOKa3ad, 4YTO C
COBEpIIICHCTBOBAHUEM KOMIBIOTEPHONH TEXHUKHA BO3POCTA CJIOXKHOCTh pEIIAEMBIX 3a7ad, uYTO
00yCIOBWIIO TIpUXOJ HOBOW mapaaurmbl co3maHuss ACY. B kadecTBe Takod mapajurMbl MOXKET
3¢ (}HEeKTHBHO BBICTYNATh IEJICOPUEHTPOBAHHBIN Moaxon. DOpMHUPOBAaHHE B COOTBETCTBHH C STUM
MOAXOJ0M €AMHOW KOHIEMIINN YIPABIEHHUS MO3BOJIMT CO3/aBaTh CHUCTEMBbI, IIOCTPOCHHBIE 1O OOIIMM
npuniunaM. [logoOHble cucTeMbl OyayT cHOCOOHBI MHTEIPHUPOBATHCS E€CTECTBEHHBIM OOpa3oM 0e3
nononauTepHOr0 middleware. [ToaTomMy B gayibHEWIIIEM MOIXOT JOJDKEH OBITH JIETAILHO MPOpadoTaH,
9T0ObI C(OPMHUPOBATH EIMHYI0O KOHLEIMIMIO AaBTOMATH3alMM, I03BOJIIOUIYI0 PEIIUTh MpodiemMy
JIOTUYECKHUX HECTHEIKOBOK.
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