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BBenenue

TenaeHMU pa3BUTHS COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHH MPUBOIAT K
MOCTOSTHHOMY ~ BO3pacTaHWi0 cloxkHOCTH wHpopMamnoHHbiX cuctem (MC),
CO3/1aBaEMbIX B PAa3NIUYHBIX 00MacTAX SKOHOMHKH. COBpEMEHHBbIE KpPYIIHbIC
npoekTsl UC XxapakrepusyroTcs, Kak MPaBHIO, CIEAYIOIIUMH OCOOEHHOCTSIMHU:
CJIOHOCTh OINHUCAHUS (OCTATOYHO OO0JBIIOE KOJIMYECTBO (PYHKIUH, MPOIECCOB,
AJIEMEHTOB JAaHHBIX M CJOXHBIE B3aMMOCBSI3M MEXKAY HHUMH), TpeOyromas
TIIATEILHOTO MOJEJIHMPOBAHUS M AaHajiu3a JaHHBIX W MPOLECCOB; HAJIAYNE
COBOKYIMHOCTA  TE€CHO  B3aMMOJICUCTBYIOIIUX  KOMIIOHEHTOB  (TIOJICUCTEM),
MMEIOIIUX CBOM JIOKAJbHBIE 3aJaud M 1ed (PYHKIMOHHPOBAHUS (HAMPUMED,
TPaJAMIIMOHHBIX PUIIOKEHUH, CBSI3aHHBIX C 00pabOTKOM TpaH3aKIMM U pelieHueM
pErJIaMEeHTHBIX 337a4, U MPUIOKEHUN aHATUTHYECKOW 00pabOoTKH (MOANEPKKU
NPUHATHUS PEIICHUI), HCHOJb3YIOUIUX HEPEriaMeHTUPOBAHHBIE 3alpoChl K
JJAHHBIM OOJIBIIIOTO 00BEMA); OTCYTCTBUE MPSIMBIX aHAJIOTOB, OTPaHUYMBAIOIIECE
BO3MOXXHOCTh HCIIOJIb30BaHUSI KAKUX-TUOO THUMOBBIX MPOEKTHBIX PEHICHUN U
MPUKIIAIHBIX CHUCTEM; HEOOXOJIUMOCTh MHTEIrpPallMM CYLIECTBYIOIIUX W BHOBB
pa3padaTbhiBa€MbIX MPUIOKEHUHN; (PYHKIIMOHMPOBAHUE B HEOJHOPOJIHOM Cpelie Ha
HECKOJIbKMX anmapaTHblX IuiargopMax; pa3oOLEHHOCTh M Pa3HOPOIHOCTh
OTJICJBHBIX TPYII Pa3padOTUYMKOB MO YPOBHIO KBaTU(UKAIMU U CIOKUBIIUMCS
TpaOuUUAM MCIOJB30BAHUS TEX WIHM HHBIX HWHCTPYMEHTAIBHBIX CPEJACTB;
CYLIECTBEHHAs] BPEMEHHAasl MPOTSLKEHHOCTh NPOEKTa, OOYCIOBJIEHHAsA, C OAHOM
CTOPOHBI, OTPAaHUYECHHBIMU BO3MOXXHOCTSIMH KOJIJIEKTUBA pa3pabOTUMKOB, U, C
JIPYTO CTOPOHBI, MaclITabaMu OpraHU3aIlMU-3aKa3uuKa U PA3IMYHON CTENEHBIO
TOTOBHOCTH OTHENBHBIX €€ mnojpasaeiieHnid Kk BHeapeHuto MC. [lnsg ycnemHon
peanuzaiuu npoekta 00bekT npoektupoBaHus (MC) nomxeH ObITh NPEXKIE BCETO
aJIcKBaTHO OIKCAH, JOJOKHBI OBITh TMOCTPOEHBI MOJIHBIE W HENPOTHBOPEUYUBHIE
dbyHkImoHanbHble W uUHpopmarmoHHele Moaenu MC. HakomieHHblld K
HACTOSIIIIEMY BpEMEHHU ONBIT poekTupoBaHusi C moka3pIBaeT, 4TO 3TO JOTHYECKU
CIIOXHAas1, TPyJAOeMKasi U JJIUTENbHAs N0 BpeMeHU paboTa, TpeOyrolas BbICOKOU
KBAIM(PUKALMKA YYACTBYIOIIMX B HeW cneuuanuctoB. OJIHAKO 10 HEIAaBHErO
BpeMeHU mnpoekTupoBaHue VC BBINOTHAIOCH B OCHOBHOM HAa HMHTYUTHBHOM
YpOBHE C TMPUMEHEHHEM He(pOpMaInM30BaHHBIX METOJIOB, OCHOBAaHHBIX Ha
HUCKYCCTBE, MPAKTUYECKOM OIBITE, JKCIEPTHHIX OLIEHKAX W JOPOrOCTOSIIHX
HKCIIEPUMEHTAJILHBIX MpoBepkax kadecTBa ¢yHkuuonuposanus MC. Kpome Toro,
B miporiecce co3aanus u pyHkuuonuposanus MC undopMaimonHbie moTpeOHOCTH
M0JIb30BaTEIe MOTYT U3MEHSTHCS MM YTOUHATBHCS, UTO elle Oosee yCIOKHSET
pa3pabOTKy H CONpOBOXJeHHWe Takux cucteM. B 70-x u 80-x romax mpwu
pazpaborke MC 1oCTaTOYHO HIMPOKO MPUMEHSUIACh CTPYKTYpHash METOO0JIOTHS,
MPEIOCTABISIONIAS B PACTIOPSKEHUE Pa3padOTUMKOB CTporue (popMaan30BaHHbBIE
MeTojbl onrcanusa MC u mpuHUMaeMbIX TEXHUUECKUX perieHuid. OHa OCHOBaHa Ha
HarJIsAHOM TpaduiecKkol TeXHUKE: JJIS ONMUCAHUs pa3nyHoro poaa monened MC
UCIIOJIB3YIOTCSL CXE€Mbl M AuarpaMMbl. HarisiiHOCTB M CTPOrOCTh  CPEACTB
CTPYKTYPHOTO aHajiu3a MO3BOJsUIa pa3paboTyuMkaM M OyAylIMM IO0JIb30BaTENIM
CUCTEMBI C CAaMOro Hayayna He(hOpMabHO Y4acTBOBATh B €€ CO3JaHUU, 00CYXKIaTh



W 3aKpeIUIsiTh TIOHUMAaHNE OCHOBHBIX TEXHWYECKHX pemieHuid. OMHAKO, MIHPOKOE
NPUMEHEHUE OTOM METOAOJOTUU U CIIEJOBAHUE €€ PEeKOMEHJIALUsIM TMpH
pa3zpabotke koHKpeTHbIX MC BcTpedanoch JOCTATOYHO PENKO, MOCKOJIbKY MpHU
HEAaBTOMATU3UPOBAHHON (pYy4HOM) pa3pabOTKe ATO MPAKTUYECKH HEBO3MOXKHO.
JleficTBUTENBHO, BPYYHYIO OYEHb TPYJIHO pa3padoTaTh U rpaduuecKu NpeCTaBUTh
ctporue ¢GopmMalibHble CHenu(UKAIMU CHUCTEMbI, MPOBEPUTh HUX Ha IMOJHOTY H
HEMPOTUBOPEYUBOCTh, U TeM Oosiee u3MeHUTb. Ecim Bce ke ynaercs co3narb
CTPOTYIO CHCTEMY IMPOEKTHBIX JOKYMEHTOB, TO €€ NnepepadoTKa MpHU MOSIBICHUH
CepbE3HBIX HM3MEHEHWI TMpPaKTHMYECKd HeocyllecTBUMa. PyuHas pa3palboTka
OOBIYHO TIOpOXKJIAJia CIEAYIONIME TPOoOJIeMBbl: HeaJaeKkBaTHas —CHerupUKamsa
TpeOOBaHMI; HECTIOCOOHOCTh OOHAPYKHMBATh OIMIMOKA B TMPOEKTHBIX PEIICHUSX;
HU3KOE€ KAadyeCTBO JOKYMEHTAllMW, CHIKAIOUIEE SKCIUTyaTallMOHHBIE KadyecTBa;
3aTSHKHOM IIMKIJI U HEYAOBIETBOPUTENbHBIE Pe3yabTaThl TecTUpoBaHus. C mpyroi
cTOopoHbl, pazpaboTunkn MC ucToprueckd Bcerja CTOSUIM TMOCJIEIHUMH B PAIY
T€X, KTO HUCIOJIb30BaJ KOMITBIOTEPHBIC TEXHOJOTHHU JJisi TIOBBILIECHUS KauyecTBa,
HaJCKHOCTU M  TPOU3BOAMTEIBHOCTH B CBOEM  CcOOCTBEHHOM pabore.
[lepeuncrniennbie  (akTOpPhl  CIOCOOCTBOBAIM  MOSABJICHUIO  IPOrPAMMHO-
TEXHOJIOTUYECKHUX CPEJICTB crenuaibHoro kiacca - CASE-cpencTs, peanu3yronmx
CASE-Texnonoruto co3nanust u conpoBoxaeHus MC. Tepmun CASE (Computer
Aided Software Engineering) wucmonb3yeTcs B HacTosllee BpeMs B BechMa
mupokoM cMmeicie. [lepBonayansHoe 3HaueHne tepmuHa CASE, orpaHnueHHoe
BOIIPOCAMHM ~ AaBTOMATH3allMM  pa3padOTKUM  TOJBKO JIMIIb  IPOrPAMMHOIO
ob0ecrieuenuss (I10), B Hacrosimee BpemMs MNPUOOPENO HOBBIA  CMBICI,
OXBAaThIBAIOIIMKA TMporecc pa3paboTku cioxHbix MC B nenom. Temeps mnoa
TEPMUHOM CASE-cpencrtBa TTIOHUMAIOTCS IIPOrpaMMHBbIE CpelCTBa,
NOJIEP>KUBAIOILME MTPOLIeCcChl co3aanus U conpoBoxaenus MC, Bkitovas aHanus3 u
bopMyIpoBKYy TpeOOBaHUM, TpoekTUpOBaHue pukiagaHoro 110 (mpunoxenwuit) u
0a3 MaHHBIX, TEHEPAINIO KOJla, TECTUPOBAHUE, JOKYMEHTHPOBAaHUE, 0OCCIICUCHHE
KauecTBa, KOH(PUTYPAIMOHHOE YIPaBJICHHE M YIMPaBICHUE IPOCKTOM, a TaKkKe
npyrue npoueccbl. CASE-cpenctBa BMecte ¢ cucteMHbiM 110 UM TexHHYECKUMH
cpeacTBaMu 00pa3yroT ToyHyl cpeny paspadbotrku MC. Tlossnennmio CASE-
texHomoruu u CASE-cpencTs mpeamiecTBOBaid HUCCIENOBaHUS B 00JacTu
METO/IOJIOTUU  TIporpamMmupoBaHusi.  [IporpammupoBanue  oOpeno  4epThl
CUCTEMHOI0 MOJX0/a C pa3padOTKON M BHEAPEHHEM SI3bIKOB BBICOKOI'O YPOBHS,
METOJOB  CTPYKTYPHOTO ¥  MOAYJABHOTO  TMPOTPAMMHUPOBAHUS,  S3BIKOB
MIPOCKTUPOBAHUSI M CPEACTB WX TOIICPKKH, (OPMAIBHBIX W He()OpPMaTbHBIX
S3bIKOB ONMHMCAHUN CUCTEMHBIX TpeOoBaHul U cnerudpukanuii u T.4. Kpome toro,
nosieneHuto CASE-texHonoruum cmnocoOCTBOBaiM U Takue (HakTopbl, Kak:
MOJITOTOBKA AHAJIMTUKOB M IPOTPAMMHUCTOB, BOCHPHUUMYHMBBIX K KOHIICTIIIHSIM
MOAYJIBHOTO U CTPYKTYPHOTO TIPOTPAMMHUPOBAHMS; IIUPOKOE BHEIAPECHHE U
MOCTOSIHHBIA ~ POCT  MPOU3BOAMTEIIBHOCTH  KOMITBIOTEPOB,  TTO3BOJIUBIINE
UCIOJIb30BaTh AP GEKTHBHBIE TpadUUeCKue CpeACcTBa W aBTOMATHU3MPOBATH
OONBIIMHCTBO JTAllOB MPOSKTHPOBAHHWSA, BHEJAPEHHE CETEBOW TEXHOJOTHUH,
MIPEIOCTABUBIIECH BO3MOXKHOCTh OOBEIMHEHUS YCUJINN OTIAEIHHBIX UCIOJHUTEIIEH
B €IIMHBIN TPOIIECC MPOEKTUPOBAHUS IyTEM HCIIOIB30BAHUS pa3eiisieMon 0asbl



JMAHHBIX, cojfepkameld HeoOxomumyro uHpopMmanuio o mnpoekre. CASE-
TEXHOJIOTUSI TIPENCTaBlsAeT co00il Meroaonoruio npoektupoBanus UC, a Takxke
HA0Op UWHCTPYMEHTAJBHBIX CPEACTB, TMO3BOJIAIONIMX B HarIsAHOW (opme
MOJICJIUPOBATh MPEAMETHYIO 00J1aCTh, aHAIM3UPOBATH ATY MOJIENb Ha BCEX dTarax
pa3zpabotku u conpoBoxaenus MC u pazpabaTbhiBaTh NPUIOKEHUS] B COOTBETCTBUU
C  UHGMOPMAIMOHHBIMU  TMOTPEOHOCTAMHM  MoJb30Baresed.  BoabIIMHCTBO
cymectBytomux CASE-cpencTB OCHOBaHO Ha METOJOJIOTHUSIX CTPYKTYpHOToO (B
OCHOBHOM) WJIH OOBEKTHO-OPHUEHTHPOBAHHOIO AaHalIM3a M IPOEKTUPOBAHUS,
UCTIONB3YIONINX CHEHU(PHUKAIMU B BHJE JUAarpaMM MM TEKCTOB i OMMCaHUs
BHEITHUX TPEOOBAHUMN, CBSI3EH MEXKIY MOJCISIMU CUCTEMBI, THHAMHUKU MOBEICHUS
CHUCTEMBI M apXUTEKTYpbl MPOTrpaMMHBIX cpeacTB. CormacHo 0030py MEpenoBBIX
texHosoruii (Survey of Advanced Technology), coctaBierHomy pupmoit Systems
Development Inc. B 1996 1. mo pe3ynapratam ankerupoBanusi Oomee 1000
amepukanckux (upm, CASE-TexHonOrus B HacTosIIee BpeMs Iornaja B pa3psij
HaubOosnee CTaOMIBbHBIX MH(POPMAIIMOHHBIX TEXHOJOIMM (€€ HCIoJIb30Baja
IIOJIOBMHA BCEX ONPOIICHHBIX MOJIb30BaTeNell 00JIee UeM B TPETH CBOMX MPOEKTOB,
u3 HUX 85% 3aBepuimiuck ycnemHo). OqHako, HECMOTPSl Ha BCE NMOTEHUMATbHbBIE
B03MOXHOCTH CASE-cpencTB, CylecTByET MHOXKECTBO IIPUMEPOB UX HEYIAYHOTO
BHEJIpeHUs, B pe3ysibrate KoTopbix CASE-cpenctBa ctanoBarcs "moiounsiM’ 110
(shelfware). B cBsi3u ¢ aTuM HeoOxoaumo otMeTuth cienytomee: CASE-cpencTra
HE 00s3aTeNIbHO JAIOT HEMEMJIEHHBIM 3(P(PEKT; OH MOXKET ObITh MOJYYEH TOJIBKO
CITyCTSl KaKOe-TO BpeMsi; peasibHbIe 3aTpaThl Ha BHeaApeHue CASE-cpenct 0Ob4HO
HAMHOTO TMPEBBIMIAIOT 3aTpatbl Ha ux npuodOperenue; CASE-cpeactsa
00€eCreynBalOT BO3MOXKHOCTU I MOJYYEHHUS! CYIIECTBEHHOW BBITOJBI TOJIBKO
NIOCJIE YCIIEIIHOTO 3aBEpUIECHUs Mpolecca uX BHeApeHus. BBuay paznooOpa3zHoi
npupoasl  CASE-cpenctB  Obuio  Obl  OIMOOYHO — JenaTh  Kakue-mOo
0€30roBOpPOYHbIE YTBEP)KIACHHUSI OTHOCUTEIBHO PEAIbHOTO YJIOBJIETBOPEHHUS TeEX
WIM WHBIX OXHMJIAHUW OT MX BHEIPEHUSA. MOXHO NEpPEUHUCIUTh CIEAYIOIIUE
(bakTophI, YCIOKHSIONIME ONpeeIeHUE BO3MOXKHOTO d(PekTa OT UCTIOTH30BaAHUS
CASE-cpenct: mmpokoe paszHooOpasue kadecTBa W Bo3MmokHocTed CASE-
CPEIICTB; OTHOCHUTENHLHO HeOoJbloe BpeMs wucrnosb3oBanus CASE-cpencts B
pa3IMYHBIX OpPraHU3alMSIX M HEJOCTaTOK OMNbITa WX NPHUMEHEHMS; LIMPOKOE
pazHoOOpa3ne B MPAKTHKE BHEIPEHMsI PA3IMUHBIX OpraHu3alui; OTCYTCTBHE
JeTaNbHBIX METPUK M JAHHBIX ISl YK€ BBIIIOJHEHHBIX M TEKYIIHUX IPOEKTOB;
HIMPOKUIM JMana3oH NpPeIMETHbIX O00JacTeil NPOEKTOB; pPAa3iIM4YHAsl CTENEHb
unrerpauun  CASE-cpencTtB B pa3iMyHbIX NpoekTax. BceiencrBue 31Hx
CIIOXHOCTEM JOCTyNHas HWHQOpMalus O peajJbHbIX BHEIPEHUSAX KpailHe
OorpaHM4eHa W MpoTuBOpeunBa. OHA 3aBUCUT OT THUIA CPENCTB, XaPAKTEPUCTUK
IIPOEKTOB, YPOBHSA COIPOBOXKICHHMS M OIbITa I[OJb30Barene. Hexkoropsie
aHAJIMTUKY TOJIaratoT, YTO peajbHasi BBIF0Ja OT UCIIOJIb30BAHNUS HEKOTOPHIX TUIIOB
CASE-cpenctB MoxeT ObITh MOJy4Y€Ha TOJIBKO TOCIE OAHO- WJIU JIBYXJIETHETO
ombITa. /[pyrue momnaraior, 4To BO3JCHCTBHE MOXKET peajbHO MPOSIBUTHCS B (haze
JKCIUTyaTanuu sku3HeHHoro mukina MC, Korga TEXHONOTMYECKUE YIydlIEHUs
MOTYT TPHUBECTH K CHWXEHHUIO SKCIUTyaTaMOHHBIX 3arpar. [ns ycremHoro
BHenpeHusi CASE-cpenctB opranuzanus J0DKHA 00JadaTh  CIEIYIONTUMUA



kauectBamu: TexHosorusd. IloHMMaHMEe OTrpaHMYEHHOCTH  CYIIECTBYIOLIUX
BO3MOXKHOCTEM UM CIIOCOOHOCTh TPUHATH HOBYIO TexHosoruw; Kynbrypa.
['OTOBHOCTP K BHEIPEHUIO HOBBIX IIPOLECCOB M B3aMMOOTHOLICHHH MEXIY
pa3zpaboTuMKaMM M IOJIb30BATEISIMHU; YTIpaBieHHE. YeTKoe pyKOBOJCTBO H
OpPraHM30BAHHOCTh 10 OTHOIIEHHWIO K HaubOosiee BaXKHBIM 3TalaM M Ipoleccam
BHeApeHus. Eciu opranuzanus He o0jaaaeT XoTd Obl OJHUM U3 NEPEUUCIECHHBIX
kadectB, TO BHeapeHue CASE-cpenctB MOXKET 3aKOHUMTHCS —HEyAadeu
HE3aBUCUMO OT CTENEHU TIIATEILHOCTH CIECIOBAHUS PA3IMYHBIM PEKOMEHAAIUSAM
10 BHEJApEHUIO. /[ Toro, yToObl MPUHATH B3BELICHHOE PEUIEHUE OTHOCHTEIBHO
uHBecTunii B CASE-TeXHONOruIo, MOJb30BATENN BBIHYKIEHBI MPOU3BOJIUTH
oueHky otaenbHbix CASE-cpenctB, onupasch Ha HENOJIHBIE U MPOTHBOPEUYUBBIE
naHHbIEe. DTa MpobJieMa 3a4acTylo yCyryOsseTcs HEAOCTAaTOYHBIM 3HAHUEM BCEX
BO3MOXHBIX '"MOABOAHBIX KamHed" wucnonb3oBanuss CASE-cpencts. Cpenu
HauOosiee Ba)XXHBIX MPOOJIEM BBIIEISAIOTCSA CIEAYIOIIUE: JIOCTOBEpHAsl OLCHKA
ornaun ot mHBecTMIMii B CASE-cpenctsa 3aTpyAHUTENIbBHA BBUAY OTCYTCTBHS
IpUEMJIEMBIX METPUK U JaHHBIX 10 IpoeKkTaM MU mporeccam paspabotku I10;
BHeApeHue CASE-cpeicTB MOKET NPEACTaBIATh COOOM AOCTATOYHO JUIMTEIbHBIN
IIpolecC M MOXKET HE NPHUHECTH HEMENJICHHOM oTAaun. Bo3MOXHO naxe
KPaTKOCPOYHOE  CHIDKEHHWE  NPOAYKTUBHOCTM B  peE3yJbTaTe  YCHJIUH,
3aTpayMBacMbIX Ha BHeEJApeHHE. BcieacTBre 3TOro pyKOBOJCTBO OpraHU3aLAH-
IOJIb30BaTENsl MOXKET yTpatuTh uHTepec K CASE-cpenctBaM W NIPEKpPATHUTH
NOAJIEP)KKY HMX BHEAPEHHS; OTCYTCTBHE IOJHOTO COOTBETCTBUSL MEXKIY TEMHU
IIPOLIECCAMH M MeToAaMu, KoTopelie noauepxkusatorcst CASE-cpencrtsamu, u temu,
KOTOpPbIE HCIOJB3YIOTCA B JIAaHHOM OpraHM3alud, MOXET IMPUBECTU K
JNONOJIHUTENBHBIM TpyaHOCTAM; CASE-cpencTsa 3a4acTyro TpyAHO MCHOJIB30BATH
B KOMIUIEKCE C JAPYTMMH TMOJOOHBIMU CpPEICTBaMH. OJTO OOBSACHSAETCA Kak
pa3IMYHBIMH MapagurMaMHU, MMOAIEPKUBAEMBIMU PA3JIMYHBIMU CPEJICTBAMMU, TaK U
npobyieMaMu MepeAaun JaHHBIX M YIPaBICHUS OT OAHOIO CPEACTBA K IPYromy;
Hekotopbie CASE-cpenctBa TpeOyIOT CIMIIKOM MHOTO YCWJIMM JJIE TOTO, YTOOBI
OIpaBAaTh MX HUCIOJIb30BAHUE B HEOOJBIIOM IPOEKTE, IPU 3TOM, TEM HE MEHee,
MOKHO W3BJI€Yb BBITOJY M3 TOW JHUCUUIUIMHBI, K KOTOpPOW OOs3bIBaE€T HX
MPUMEHEHHUE; HETaTUBHOE OTHONIEHUE MepcoHana K BHeapeHntro HOoBoM CASE-
TEXHOJIOTUM MO>KET OBITh TJIABHOW MPUUYMHOMN MpoBaia mpoekrta. [lomp3oBarenu
CASE-cpencTB 10KHBI OBITh TOTOBBI K HEOOXOIUMOCTH JOJITOCPOYHBIX 3aTpaT Ha
HKCILTYaTalNI0, YaCTOMY MOSBJICHUIO HOBBIX BEPCHM M BO3MOXHOMY OBICTPOMY
MOPAJIbHOMY CTapEHHUIO CPEJICTB, a TAK)KE€ MOCTOSHHBIM 3aTpaTaM Ha oOy4YeHHue U
NOBBIIICHHE KBaIM(pUKALMK MepcoHasa. HecMoTpss Ha Bce BBbICKa3aHHbIE
IIPEIOCTEPEIKEHUS U HEKOTOPBIA NECCUMU3M, TPAMOTHBIM M PasyMHBIA NOAXOX K
ucnonp3oBanutlo  CASE-cpeACTB MOXKET MpPEeOonoJIETh BCE IEPEUNCIICHHbBIC
TpynHoctu. YcmemrHoe BHenpeHue CASE-cpenctB momkHO 00ecTeunTh Takue
BBITOJbI KAK: BBICOKHM YPOBEHb TEXHOJOIMYECKOM TMOAAEPKKH IMPOLIECCOB
pa3paboTku u conpoBoxaeHus [10; moaoxuTenbHOe BO3ACHCTBUE Ha HEKOTOPHIE
WIM BCE U3 IMEPEUNCICHHBIX (PAKTOPOB: MPOU3BOJUTEILHOCTh, KaueCTBO
OPOAYKIHH, COOIOCHHE CTaHAAPTOB, TOKYMEHTHPOBAHUE; IPUEMIIEMbII YPOBEHb
otaauu oT uuBectunnii B CASE-cpesncTna.



1. OcHoBBI MeTOT010TMH NpoekTHupoBanus NC
1.1. XKuznennsiii nukn no MC

OnnuMm u3 0a30BBIX MOHATUN MeTomosoruu mnpoektupoBanus MC spisercs
MOHATHUE KU3HEHHOTO HUKIIa ee nmporpamMmMmHoro odoecneuenus (KL 110). XKL 1O -
ATO HEMPEPBIBHBIN Mpoliecc, KOTOPBIM HAUMHACTCS ¢ MOMEHTA IPUHSATHUS PEIICHUS
0 HEOOXOJMMOCTH €TI0 CO3/IaHUs U 3aKAHUMBAETCSI B MOMEHT €r0 MOJHOTO U3bATUS
u3 sKcrTyaranui. OCHOBHBIM HOPMATHUBHBIM JIOKYMEHTOM, PETJIAMEHTUPYIOITIM
KL I1O, sasnsercs mexayHapomausiii cranpapt ISO/IEC 12207 [5] (ISO -
International Organization of Standardization - MexmyHapoaHass opraHU3aIis 1Mo
craumaprm3aruu, IEC - International Electrotechnical Commission -
MexayHapo/iHast KOMUCCHS 10 AJeKTpoTexHuke). OH onpenensier cTpykrypy XKL,
COJICPIKAIIIYIO MPOIIECCHI, TEHCTBHSI M 33/1a4H, KOTOPBIC JOHKHBI OBITH BHITIOJHEHBI
Bo Bpems co3ganusi [10. Crpykrypa XKII [1O mo cranmapty ISO/IEC 12207
O0aszupyercs Ha Tpex TIpymmax mporeccoB: ocHoBHbie mporecchl KL TIO
(mpuoOpeTeHue, TMOCTaBKa, pa3paboTKa, HSKCIUTyaTallusi, COIMPOBOXKICHUE);
BCIIOMOTATENIbHBIE  MPOLIECCHI, O00ECIEYMBAIONINE  BBIMOJHEHUE  OCHOBHBIX
MPOIECCOB (JIOKYMEHTUPOBAHUE, yHpaBiIeHUE KoHUrypamue, obdecreyeHue
KauecTBa, BepUdUKaIMs, AaTTECTalus, OIEHKa, ayJauT, pelieHue mnpodiem);
OpraHU3alluOHHBIC MIPOLIECChI (ympaBieHue IPOEKTaMH, CO3/1aHue
UHPPACTPYKTYphl MPOEKTa, OMpejeicHue, OleHKa u yiydmienue camoro JXKII,
oOyuenue). Pazpaborka BKItouaer B cebs Bce paboThl 1Mo cosmanuio 110 u ero
KOMITOHEHT B COOTBETCTBUU C 3aJJaHHBIMHU TPEeOOBAaHUSIMH, BKIIOYAs OPOPMIICHUE
MPOCKTHOM M OKCIUTyaTal[AOHHOW JIOKYMEHTAllUH, TOJATOTOBKY MaTepHaJIOB,
HEOOXOIMMBIX ISl IPOBEPKH PaOOTOCIIOCOOHOCTH M COOTBETCTBYIOIIEIO KauecTBa
MPOTPAMMHBIX MPOAYKTOB, MaTEPHAJIOB, HEOOXOAMUMBIX [IJII OpTaHHU3AIUU
oOyuenusi mepcoHana u T.J. Paszpabotka IIO Bkimtouaer B cels, Kak MpPaBHIIO,
aHajau3, MPOCKTUPOBAHHME W pean3aluio (MPOrpaMMHUPOBAHUE). DKCIUTyaTalus
BKJIFOYAaeT B ceOsl pabOTHI 1O BHEApPeHHIO KoMroHeHTOB [1O B skcmuryararuio, B
TOM 4YHUCJe KOH(UTypupoBaHUE 0a3bl JAHHBIX M PAOOYMX MECT MOJIb30BATEIICH,

oOecrieyeHue HKCIUTYyaTallUOHHOM  JTOKyMEHTalued, MpoBeJeHue OOydeHHUs



IIepCOHajia U T.J., U HEIIOCPEACTBEHHO JKCIUTYaTalUIO, B TOM YHCIIE JOKATU3ALHUIO
npobJieM U yCTpaHEeHUe MPUUMH WX BO3HUKHOBEHUS, Moaudukanuio [10 B pamkax
YCTaHOBJICHHOT'O perilaMeHTa, HOATOTOBKY IIPEIIOKECHUM 1o
COBEPLICHCTBOBAHUIO, PA3BUTHI0 W MOJEPHU3ALMU CHUCTEMBL.  YIIPAaBJICHUE
IPOEKTOM CBSI3aHO C BOIIPOCAMU IUIAHMPOBAHUS U OpraHU3alMM padoT, CO3aHUs
KOJUIEKTUBOB pa3pab0TUYMKOB U KOHTPOJIS 32 CPOKAMH M KAYECTBOM BBITIOJIHAEMBIX
pabot. TexHudyeckoe  OpraHU3alMOHHOE OOECTIeueHre MPOEKTa BKIIOYAEeT BHIOOP
METOJIOB M MHCTPYMEHTAJIBHBIX CPEACTB Ul PeAIN3allui MIPOEKTa, ONpPEACIICHNE
METO/IOB OIMCAaHUS MPOMEXKYTOUHBIX COCTOSHHMA pa3paboOTKu, pa3paboTKy
MeTOZ0B U cpeAcTB ucnbiTanuii 110, oOyuenune nepconana u T1.m. ObecrnieueHue
KayecTBa IPOEKTa CBA3aHO C mpoOjemMamMu BepUPHUKALUH, MPOBEPKH U
tectupoBanus 110. Bepudukauus - 370 npouecc onpeaeneHus Toro, 0TBEYaeT Jid
TEKyIllee COCTOSHHUE pa3pabOTKH, JOCTUTHYTOE Ha JaHHOM JTare, TpeOOBaHUSIM
oToro orama. lIpoBepka MO3BOIAET OLEHUTH COOTBETCTBUE I1apaMETpPOB
pa3pabOTKM C HCXOIHBIMU TpeOoBaHMsMHU. [IpoBepka YacTUYHO COBIAJAET C
TECTUPOBAHUEM, KOTOPOE CBSI3aHO C MJCHTU(QUKALMEH pa3Iuuuil MeExIy
JNEUCTBUTEIBHBIMA M OKHIAEMBIMU pPE3YyJbTaTaMH W OLIEHKOM COOTBETCTBUS
xapaktrepuctuk 110 ncxonueiM TpeOoBanusIM. B mporecce peanuzanuu npoekrta
BaXXHOE€ MECTO 3aHMMArOT BONPOCHl HMACHTU(UKALMU, OMUCAHUS W KOHTPOJIS
KOH(Urypaluu OTAEIbHBIX KOMIIOHEHTOB U BCEW CUCTEMBI B LIEJIOM. Y TIpaBlICHUE
KOHQUrypauuen  sBIseTCs  OJHUM M3  BCIIOMOTaTelIbHbIX  IMPOILIECCOB,
MOAACPKUBAIOIINX OCHOBHBIE TpoLecChl x)u3HeHHoro nukna [10, npexne Bcero
nporiecchl pa3padoTku u conpoBoxacHus [10. Tlpu co3nanum NpoeKTOB CI0KHBIX
NC, cocrosmux U3 MHOTHX KOMIIOHEHTOB, KaXJIbl M3 KOTOPBIX MOXET UMETh
Pa3HOBUJIHOCTH WJIM BEPCUM, BO3HUKAET MpoOiemMa yuera UX CBsi3ed M (QyHKLHUH,
CO3/1aHUsl YHU(HUIIMPOBAHHON CTPYKTYpPbI U OOECIIeueHusl pa3BUTHUS BCEH CUCTEMBI.
VYnopasinenue KoHpurypamueil 1Mo3BOJIIET OpPraHU30BaTh, CHUCTEMATUYECKU
YUYUTBIBATh U KOHTPOJIHMPOBATh BHECeHHE n3MeHeHuH B I10 Ha Bcex cragmax XKL
OO1ue MpUHLKIBI U PEeKOMEHJAINY KOHPUTYPallMOHHOTO y4eTa, IUIaHUPOBAHMS

u ynpasienus koHpurypauusimu [10 orpaxkens! B mpoekte ctangapta ISO 12207-



2 [5]. Kaxnaplil mpoiiecc xapakTepu3yeTcsl ONpeAeIeHHBIMU 3aja4aMy U METOaMu
WX PEIICHUS, UCXOJHBIMU JaHHBIMU, TIOJYYCHHBIMUA Ha MPEIBIIYIIEM dTare, H
pesynbratamu. PesynbpraramMu aHanusa, B 9aCTHOCTH, SIBJISTFOTCS (DYHKITMOHATLHBIC
Mojaenu, WHPOPMAIIMOHHBIE MOJEIN W COOTBETCTBYIOIME WM auarpammbl. KL
[IO HOCHUT uWTEpalMOHHBIA XapakTep: pe3yJbTaThl OYEpPETHOr0 ITama 4YacTo
BBI3LIBAIOT U3MEHECHUS B MPOCKTHBIX PEIICHUSIX, BHIPAOOTAaHHBIX Ha 0oJiee paHHHUX

oTaliax.

1.2. Monenu xxusHensoro ukia [10

Crannapt ISO/IEC 12207 ne npenniaraeT KOHKpeTHYI0 Moaens XKL u metoabt
pa3zpabotku 11O (moxg mogmensto XKL moHMMaeTcss CTpyKTypa, ONpeaessromas
IIOCJIEIOBATEIBHOCTD BBIIIOJIHEHHS U B3aMMOCBSI3H IIPOLIECCOB, ACHCTBUI U 3a/1ad,
BbINoJIHAEMbIX Ha npoTsbkeHud KL, Moaens XK1 3aBucut ot cnenudpuxku UC u
cnenu(UKN yCIOBHM, B KOTOPBIX MOCIEAHSSA co3naerca U (pyHKIHOHUpyeT). Ero
periaaMeHTsl SBIAIOTCA o0muMuU g Jo0bix Monene XKL, meronmonoruit u
texHosorui paszpabotrku. Crangapt ISO/IEC 12207 onuceiBaeT CTPYKTypy
npoueccoB JXKI[ 11O, HO HE KOHKpPETU3HPYET B ACTAISAX, KaK pPealn30BaTh WIIU
BBINIOJIHUTh JIEMCTBHS M 3a7a4M, BKJIIOYEHHBbIE B 3TH mpoluecchl. K HacTosmemy
BPEMEHU HauOOJbIIee PaCHpPOCTPaHEHUE MOMYUYWIM CIEAYIOIIHUE JBE OCHOBHBIE
moxenu XKILI: kackaguas moxaens (70-85 r.r.); cnupanbHas mozenb (86-90 r.r.). B
W3HAYaJbHO  CYIIECTBOBaBWIMX OJAHOPOJAHbIX MC  Kkaxaoe MNpUIOKEHUE
MPEACTaBISLIO cobor enunoe 1enoe. st pa3paboTKu TaKOro THUIMa MPUIIOKEHUN
MPUMEHSJICS KacKaJHbId crmoco0. Ero OCHOBHOW XapaKTEpUCTUKOW SIBISIETCS
pa3OueHue Bceil pa3paOOTKM Ha 3Tambl, TPUYEM MEPEXOJ C OJHOTO ATama Ha
CJIEYIOIUN MPOUCXOAUT TOJIBKO MOCJE TOro, Kak OyAeT MOJTHOCTBHIO 3aBeplleHa
pabora Ha TekymeM. Kaxplil 3Tan 3aBepuiaeTcsi BHITYCKOM IMOJHOTO KOMILUIEKTa
JOKyMEHTAlluu, JOCTaTOYHOW Il TOro, 4YTOObI pa3paboTka wmorja ObITh
MPOJOJDKEHA JIPYyroil KOMaHaoW pa3padoTuyukoB. [loyI0KHUTENbHBIE CTOPOHBI

INPUMCHCHHUA KaCKaJHOI'O IIOJAX0/J4a 3aKII0Yar0TCA B CIICAYIOIICM: HAd KAXKIOM 3Tallc



dbopMHpyeTCsT 3aKOHYCHHBIH HA0Op MPOEKTHOW JTOKYMEHTAIluW, OTBEYAIOITUI
KPUTEpUSIM  TOJTHOTHI M  COTJIACOBAHHOCTH;  BBINOJHSEMbIE B  JIOTMYHOMU
MOCJIEIOBATEIBLHOCTH ATanbl pabOT MO3BOJISIOT ITUIAHUPOBATH CPOKHU 3aBEPIICHUS
BceX pabOT M COOTBETCTBYIOLIME 3arparbl. KackagHblil MOAXO0I XOPOIIO
3apekoMeHsioBan cebst npu noctpoenun WC, mmsg KOTOpbHIX B caMOM Hadale
pa3pabOTKM MOXKHO JIOCTaTOYHO TOYHO M TOJHO C(hOPMYIUPOBAaTH BCE
TpeOOBaHUs, C TEM YTOOBI MIPEIOCTABUTH pa3paboTUrKaM CBOOOIY peaan30BaTh UX
KaK MOJKHO Jy4ll€ ¢ TEXHHYECKON TOUKHM 3peHHs. B 3Ty kaTeropuio nomaaaror
CJIOKHBIE€ PACUETHBIE CUCTEMBI, CUCTEMbI PEAJIbHOTO BPEMEHU U JIPyTrue Noa00HbIe
3anayn. OIHAKO, B MPOIECCE MCMOJIB30BAHMS 3TOTO MOAXO0/Aa OOHAPYKHWICS P
€ro0 HEIOCTAaTKOB, BBI3BAHHBIX MPEXKAE BCEr0 TEM, UYTO pEaJbHBIA IIPOLECC
co3panus [10 HUKOrIa MOMHOCTBIO HE YKIIAIBIBAICS B TAaKYIO KECTKYIO cxeMy. B
npouecce cosznanusg [IO MOCTOSHHO BO3HMKaNa MOTPEOHOCTH B BO3BpaTe K
MPEAbIIYIIUM 3TaaM U YTOUHEHUHU WJIM MEPECMOTPE paHee MPUHSATHIX PEUICHUN.
OCHOBHBIM  HENOCTATKOM  KAaCKaJHOIO IOAXOJA SBISAETCS CYIIECTBEHHOE
3ama3/ibIBAHUE C TIOJYYEHHEM pe3ynbTaToB. (CoriacoBaHUE pPE3yJIbTAaTOB C
MOJB30BATEISIMA  MPOU3BOJIUTCS TOJBKO B TOYKAX, IUIAHHUPYEMBIX IIOCIIE
3aBepICHUs KaXIoro stama padot, TpeboBanus Kk MC '"3amopokeHol" B BUIE
TEXHUYECKOTO 33JIaHMs Ha BCE BPEMS €€ co3/laHus. TakuMm o0pa3oM, MoJIb30BaTeNn
MOTYT BHECTH CBOM 3aMEUaHHUs TOJBKO IMOCJIE TOro, Kak paboTa HajJ CHUCTEMOM
OyZeT MOJHOCTHIO 3aBeplilieHa. B ciydae HETOYHOTO M3IIOKEHUS TPeOOBAaHUN WIIH
X U3MEHEHUs B TEUCHHME IIMTENBbHOro nepuona cosnanus [10, mosb3oBarenun
MOJIY4alOT CUCTEMY, HE YJIOBJIETBOPSIONIYIO HMX NOTpeOHOCTsIM. Moaenu (kak
GbyHKIHOHATBHBIC, TAK U MHPOPMAIIMOHHBIE) aBTOMATU3UPYEMOTO 00BEKTa MOTYT
yCTapeTh OJJTHOBPEMEHHO C UX YTBEpKACHUEM. {151 mpeoaoJIeHUsI TEPEUUCICHHBIX
npobnem Obuta mpemyioxkeHa crnupaibHas moxaenb JKI, menmatomas ymop Ha
HadyasnbHble dTanbl  JKIL: anamu3s w  mpoexktupoBanwe. Ha »3Tmx 3ramax
pEeUIM3yEeMOCTh  TEXHUYECKMX  PEUICHUM  MPOBEpPSETCA MYyTEM  CO3JaHHS
npoTOTUNOB. KaXKablii BUTOK CIMpaiyd COOTBETCTBYET CO3JaHUIO (PparMeHTa WU

Bepcuu 110, Ha HEM YTOUHSIIOTCS L€ U XapaKTEPUCTUKN MPOEKTA, ONPENAEISIETCS



€ro KayecTBO W IUIAHUPYIOTCS pabOThl CIEAYIOLIEr0 BUTKA CHUpaId. Takum
00pa3oM yriryOJsit0TCs U MOCIEeI0BATEIbHO KOHKPETHU3UPYIOTCS IETAIN MPOEKTa U
B pe3yJibTaTe BbIOMpaeTcs OOOCHOBAHHBIM BapUaHT, KOTOPHIA JTOBOAUTCS [0
peanu3anuu. Pa3paboTka wuTepanusMud OTpakaeT OOBEKTHBHO CYIIECTBYIOIINUN
CIUpPAJIbHBIN IIUKJI co37aHusi cucTteMbl. HemomHoe 3aBepiieHne padoT Ha KakJI0oM
JTame MO3BOJISET MEPEXOJUTh HA CIEAYIONIMI 3Tam, HE J0XKHAASICh IOJHOTO
3aBeplIeHus paboTel Ha TekymieMm. [Ipu uTepatuBHOM crocode pa3paboTKu
HEJIOCTAIONIYI0 pabOTy MOKHO OYJEeT BBIOJHUTH Ha CJEAYIOIIEH HTEepaluu.
['maBHas ’xe 3ajada - KaKk MOXXHO ObICTpee IMOKa3aTh MOJB30BATEISIM CHUCTEMBI
paboTOCIIOCOOHBI MPOAYKT, TEM CaMbIM AaKTHUBU3UPYS MPOIECC YTOYHEHHUS U
JonoNHeHuss TpeboBanuil. OcHOBHasE mpoOieMa COUPaJbHOTO IUKIA -
ompeseNiecHue MOMEHTa IMepexoja Ha cieayroummii sran. [ns ee pemieHus
HEOOXO0JMMO BBECTH BPEMEHHbIE OTPAHUYECHUS Ha KaX/IbIi U3 3TANOB KU3HEHHOTO
nukia. [lepexon ocyuiecTBisieTcss B COOTBETCTBUU C IUIAHOM, JaXX€ €CIIM HE BCS
3allaHUpoBaHHas paboTa 3akoH4yeHa. [lmaH cocTaBmsieTcs Ha  OCHOBE
CTATUCTUYECKUX JAHHBIX, MOJTYYEHHBIX B MPEAbIAYLUIMX HPOEKTaX, M JHYHOTO
OIbITa pa3pabOTYHKOB.
1.3. Merogosioruu u TexHoJioruu npoektupoBanust MC

1.3.1. O6mwme TpedGoBaHMUSA K METOIOJIOTHN U TEXHOJIOTHUU

MeTto0510ruH, TEXHOJIOTUN U UHCTPYMEHTAJIbHBIE CPEICTBA TPOEKTUPOBAHMS
(CASE-cpenctBa) coCTaBIISIOT OCHOBY Tpoektra Joboir HMC. Meromonorus
peanusyercsl yepe3 KOHKPETHBIE TEXHOJIOTUH U MOAACPKUBAIOIINE UX CTAaHIAPTHI,
METOJMKH U WHCTPYMEHTAJILHBIE CPEJICTBA, KOTOPbIE 00ECIIEUNBAIOT BBHIMOJHEHUE
npoueccoB JXKI[. TexHomoruss MpOEKTUPOBAHUS OMPEAECTACTCS KaK COBOKYIHOCTD
TpeX COCTaBJISAIOLIUX: MOIIaroBOU MPOLEAYPHI, ONPEICIISIONIEN
MOCJIEA0BATEILHOCTh TEXHOJOTMYECKUX OINEpalvii MPOSKTUPOBAHUS; KPUTEPUEB U
MIPaBUJI, UCTIOJIB3YEMBIX JJIsI OLICHKU PE3YJbTATOB BBIMOJHEHUS TEXHOJIOTMYECKUX
orepanuii; HoTanmuil (rpauuecKux MW TEKCTOBBIX CPENICTB), MCTIOIB3YEMBIX IS
OMHUCAHUS  TPOCKTUPYEMOH  CHUCTeMBL.  TE€XHOJOTUYECKHE  HWHCTPYKIIUH,

COCTAaBJIAIOIMIMEC OCHOBHOC COACPKAHHUC TCXHOJOI'MH, MOOJUKHBI COCTOATH U3



ONMMCAHMS IOCJIEIOBATEIbHOCTH TEXHOJOTMYECKUX ONEepaluil, yCIOBUW, B
3aBUCUMOCTH OT KOTODPBIX BBINOJHSAETCS Ta WM WHAs Olepauus, U ONUCAHUUI
caMux orepanuil. TeXHOIOrus MPOEKTUPOBaHUSI, Pa3pabOTKU U COMPOBOXKICHUS
NC nomxHa yIOBIETBOPSTH CIEAYIOIIMM OOIIUM TPEOOBAaHSIM: TEXHOJIOTHS
noibkHa nogaepxkuBarh noaHbld KL I1O; texHomorus noimkHa oOecnednBaTh
rapaHTUPOBAHHOE OCTUXKEHUE 1ienel pazpaboTku MC ¢ 3aaHHBIM KaueCTBOM U B
YCTAaHOBJIICHHOE BpEMsl; TEXHOJIOTHMS JOJDKHA O0ecneyuBaTh BO3MOXKHOCTH
BBIMIOJIHEHUSI KPYIHBIX IPOEKTOB B BHUJE NOJACUCTEM (T.€. BO3MOXKHOCTH
JEKOMITO3UIIMM TPOEKTa Ha COCTaBHBIE YAaCTH, pa3padaTblBa€Mble IpyIIIaMu
VCIIOJIHUTENIEH OTIPAHMYEHHOM YHCIEHHOCTH C TOCIENYIOIIEM HWHTerpanuen
cocTtaBHbIX uacteil). OmbIT pa3zpaboTku kpynHbeix MC mnokasbiBaeT, 4yTO MAJs
NOBBIIEHUS 3(P(HEKTUBHOCTH padOT HEOOXOAUMO pa3OUTh MPOEKT Ha OTAEJIbHbIE
cj1ab0 CBsA3aHHbBIE MO JAHHBIM U (QYHKIUSAM MOJCUCTEMBI. Peanu3anus noacuctem
JOJDKHA  BBINOJHATBCA OTAEIBHBIMU IpyNIIaMu  crienuamuctoB. [lpm  3TOM
HEO0OXOIMMO O0ECIEUYNTh KOOPJIAMHALUIO BEAEHUSI OOILIEro MPOEKTa U UCKIIOYUTH
nyOnupoBaHUE Pe3yJbTaTOB PadOT KaXKIOW MPOEKTHOW IPYMIbI, KOTOPOE MOKET
BO3HMKHYTh B CWJIy HAJIWM4YUsl OOIIMX AAHHBIX WM (DYHKIHI; TEXHOJOTHUS JOJIKHA
o0ecrieunBaTh BO3MOXXHOCTb BEJIEHHUS pabOT MO MPOEKTUPOBAHUIO OTAEIBHBIX
nojcucTeM HeOombUMH  rpynmnamu  (3-7  4enoBek). ITo  00YCIOBJICHO
MPUHIMIIAMHU YIPaBISIEMOCTH KOJUIEKTUBA U MOBBIIICHHS TPOU3BOAUTEIBHOCTH 32
CcueT MMHHMMM3ALMK YKCIIa BHEUIHUX CBSI3€d; TEXHOJOTHUS JIOJDKHA 00ecreynBaTh
MUHUMaJIbHOE BpeMs mnoiryueHus padotocnocodnor MC. Peub uymetr He o cpokax
rotoBHOCTH Beent IC, a 0 cpokax peanuzannu OTACIbHBIX ToAcucTeM. Peanuzanus
NC B 1enoM B KOPOTKHE CPOKM MOXET MOTpeOOBaTh MPUBJIEUEHUS OOJBIIOTO
yucia pa3pabOTUMKOB, MPU ATOM 3PPEKT MOXKET OKa3zaTbCid HUXKE, YeM MpuU
peannzanuu B 0oJjiee KOPOTKHE CPOKU OTACNBbHBIX MOJCUCTEM MEHBIIUM YHCIOM
pa3paboTunkoB. [IpakThka MOKa3bIBa€T, UTO AK€ NPHU HATUYUU TOJHOCTHIO
3aBEpPILICHHOTO TNPOEKTa, BHEAPEHHE HJET TMOCIEAOBATENbHO MO OTAEIbHBIM
MOJICUCTEMAaM; TEXHOJIOTUs JTOJKHA MPEAYyCMaTPUBATh BO3MOXKHOCTD YIIPaBJICHUS

KOH(UTypalrel MpoeKkTa, BEICHHUS BEPCUN MPOEKTa U €ro COCTaBJISIONIMX,



BO3MOXXHOCTh ~ aBTOMAaTHYECKOTO BBITYCKAa TPOEKTHOW JOKYMEHTAllUH |
CUHXPOHHU3ALMIO €€ BepCHl ¢ BEpPCHSIMH MPOEKTa; TEXHOJOTHsS JOJDKHA
oOecreynBaTh HE3aBUCUMOCTH BBITIOJIHSIEMBIX MPOEKTHBIX PEIICHUH OT CPEICTB
peanuzaiuu C (cuctem ympaienus 6azamu aaHHbix (CYBJI), onepanuoHHbIX
CUCTEM, S3BIKOB M CHUCTEM MPOTPAMMUPOBAHUS); TEXHOJOTUS JIOJDKHA OBITh
nojaJiepkaHa KomriiekcoM cornacoBaHHblx CASE-cpencts, oOecrieunBarommx
aBTOMATHU3AIIUIO TIPOIIECCOB, BBITIONHAEMBIX Ha Beex ctaausax XK. O6muii moaxon
K otieHke u BbiOOpy CASE-cpencts onucan B paszaene 4, npuMepbl KOMIUJIEKCOB
CASE-cpencts - B moapasnene 5.7. PeanpHOE mpuMeHeHHE TIO00W TEXHOJIOTHH
MPOEKTUPOBAHMUS, pa3pabOTKu U conpoBoXkaeHUs1 IC B KOHKPETHOM OpraHu3aIluu
U KOHKPETHOM IPOEKTE HEBO3MOXKHO Oe3 BBIPAaOOTKM psifia CTaHIApPTOB (TIpaBUII,
COIJIAIIEHHI), KOTOpPbIE JOJDKHBI COOJIIOIAThCSl BCEMU ydacTHHKamMu mpoekta. K
TaKUM CTaHJIapTaM OTHOCSATCA CJEAYIOIIUE: CTaHJIAPT MPOSKTUPOBAHUS; CTAaHAAPT
opopMiIeHUSI  TPOEKTHOW  JOKYMEHTAIlMHM; CTaHIAapT  IMOJb30BATEIHCKOTO
unTepdeiica. CraHmapT NPOESKTHUPOBAHUS JODKEH YCTaHABIMBaTh: HaOOp
HEOOXOJMMBIX MoOJeNeil (quarpaMM) Ha KaXXJIOW CTaauu NPOEKTUPOBAHUSA U
CTENCHh WX JACTANW3allii; TMpaBWwia (QUKCAIMM IPOCKTHBIX pEIICHWH Ha
quarpaMMmax, B TOM 4YHCJE: TIpaBWja WMEHOBaHUA OOBEKTOB (BKIIIOUas
COTJIAIIICHMSI TI0 TEPMUHOJIOTHH ), HAOOp aTpuOyTOB JJisi BCeX OOBEKTOB U MpaBUiia
WX 3arO0JHEHMs] Ha KaKIOW CTaiuu, MpaBwia OGQOPMIICHHS IUarpaMM, BKIFOUYas
TpeboBaHus K popMe U pazMepaM 0OBEKTOB, U T. J1.; TpeOOBaHUS K KOH(MUTYpalun
pabounx MecT pa3pabOTYMKOB, BKJIIOYas HACTPOWKHU OIMEPAIIMOHHOM CHUCTEMBI,
Hactpoiiku CASE-cpencts, oOmiyde HAacTpOMKM MpOEKTa W T. MA.; MEXaHHU3M
oOecrieueHusi COBMECTHOW pabOThl HaJl TPOEKTOM, B TOM YHCIE: IpaBuia
WHTETPAINH MOJACUCTEM TPOEKTa, MpaBuja MOAAEPKaHUs MPOEKTa B OJIMHAKOBOM
UL BCEX pa3pabOTYMKOB COCTOSHMM (perjaMeHT oO0MeHa TPOEKTHOU
uHpopmaIuei, Mexanu3M (UKcaIuu o0ImmX 0OHEKTOB U T.1.), TpaBUiIa MIPOBEPKHU
MIPOCKTHBIX PEIICHWH Ha HEMPOTUBOPEUYMBOCTh W T. a. CraHmapT odopmieHHS
MPOCKTHOM JTOKYMEHTAIIMHM JOJHKEH YCTAHABIMBATH: KOMIUIEKTHOCTH, COCTaB U

CTPYKTYPY AOKYMEHTAIIMU HA KaXKJIOM CTalud MPOECKTUPOBAaHU; TpeOOBaHUS K €€



oopmieHuio (BKIOYasi TpeOOBaHUS K COACPKAHHUIO PAa3/CNiOB, IMOJPA3JETIOB,
MyHKTOB, TaOJUI] U T.J.), TPaBHJIa TTOATOTOBKH, PACCMOTPEHHUSI, COTIIACOBAHUS U
YTBEPKIECHUS NOKYMEHTALlUH C YKa3aHUEM IMPEIEIbHBIX CPOKOB ISl KaXKIOU
cTaauu; TpeOOBaHUS K HACTPOMKE W3AATEIbCKOW CHUCTEMBbI, HCIOJIb3YyEMOM B
KaueCcTBE BCTPOEHHOTO CpEJICTBA IMOJTOTOBKH JTOKYMEHTAllMW; TpeOOBaHMS K
Hactpoiike CASE-cpeactB misg oOecrieueHUs MOATOTOBKU JOKYMEHTAIlUU B
COOTBETCTBHM C YyCTaHOBIECHHBIMU TpeboBanusimMu. Cranmapt wuHTEepdeiica
MOJIb30BATENsI JOJKEH YCTAHABIMBATH: MpaBuiia ohopMIIeHUS SKpaHOB (MIpU(THI
U [BETOBas MAJIUTPA), COCTaB M PACIOJOKEHHE OKOH M 3JIEMEHTOB YIPABJICHMS;
MpaBUia UCIIOJIB30BaHUsl KJIABHATYphl MU MBIIIU; MpaBuia O(QOpMIICHUS] TEKCTOB
MOMOIIM; TIEPEYEHb CTAHAAPTHBIX COOOIICHMI; MpaBuia O0OpabOTKU peakiuu

ITOJIB30BATCIIA.

1.3.2. Metononorusa RAD

OpHuM 13 BO3MOXHBIX MOAXO0J0B K pazpadotke 110 B pamkax crupanbHOU
mozxenn OKI[ sBasercs mosydyuBHIass B IIOCJIENHEE BpEMS  LIMPOKOE
pacnpocTpaHeHUE METOA0JOorus ObICTpoi pa3paboTku nmpunoxeHuid RAD (Rapid
Application Development). [Tog 3TuM TepMUHOM OOBIYHO MOHHUMAETCS IPOIECC
pazpabotku 110, cogepxamuii 3 3nemeHTa: HEOOJIBIUIYI0O KOMAaHy IPOTPAMMHCTOB
(or 2 pmo 10 w4enoBek); KOPOTKMH, HO TIIATEIbHO MpPOpabOTaHHBIM
MPOU3BOJICTBEHHBIN Tpaduk (0T 2 M0 6 Mec.); MOBTOPSIOUIUMNCA ITUKI, TPHU
KOTOPOM pa3pabOTUMKH, TI0O MEPE TOro, Kak MNPHIIOKEHHE HauuMHaeT oOpeTaTh
dbopMy, 3ampamiMBalOT U Peau3yloT B NPOAYKTE TpeOOBaHUSs, MOJyUYCHHbIE Yepes3
B3auMoJeicTBre ¢ 3akazunkoM. KomaHna pa3paboTUMKOB JOJKHA MPEACTABIATh
u3 ce0d rpymniy npoecCMoHaTIOB, UMEIOIIUX OMNbIT B aHAJIU3€, TPOCKTUPOBAHUH,
reHepanuu kojaa u tectupoBanuu 110 ¢ ucnons3zoBanueM CASE-cpencts. Unensl
KOJUIEKTUBA JOJDKHBI TaKKe YMETh TpaHC(GOpMHUPOBaTh B paboyue MPOTOTHIIBI
MPEeIOKEHHS] KOHEUHBIX nojb3oBarenei. Kusnennsiit uki [1O no merononorun
RAD coctout u3 uetsipex (a3: ¢aza ananuza v mIaHUpOBaHUS TpeOoBaHUil; (a3a

NpoeKTUpoBaHus; ¢aza mnocTtpoeHus; ¢aza BHeapenusa. Ha ¢daze ananmza u



IUTAHUPOBAHMUS TPEOOBAHUU TOJI30BATEIN CHCTEMBI OINPEACTSIOT (DYyHKUHUH,
KOTOPbIE OHA JOJKHA BBINOJHATH, BBIACISIOT HAMOOJIEE MPUOPUTETHBIE U3 HUX,
TpeOyrole NpopabOTKM B TEPBYIO OYEpEellb, OIMUCHIBAIOT HH(OpMAIMOHHBIC
notpedbHoctu. OmnpenesieHre TPeOOBAHUIN BBHIMIOIHAETCS B OCHOBHOM CHJIaMU
MOJIb30BaTENEH noj PYKOBOACTBOM CIEIUATUCTOB-Pa3pabOTUUKOB.
OrpanuuuBaercs MacmTad MPOEKTa, OMNPENESIOTCS BPEMEHHBIE PaMKH  JUIs
Kaxaon u3 nociuenywmux ¢as. Kpome toro, omnpenensercss cama BO3MOXHOCTb
peanu3alyy JaHHOTO MPOEKTa B YCTAaHOBJICHHBIX paMKax (PUHAHCHUPOBAHUS, Ha
JAaHHBIX aIlllapaTHBIX CPENCTBaxX U T.N. Pesynbrarom nanHOM (ha3bl HOIKHBI OBITH
COMCOK W MNpUOpPUTETHOCTh (QyHkuui Oynymeit WC, npenBapurenbHble
¢yHkuoHansHble U nH(opmannonHsle Mmoaenu WC. Ha da3ze mpoexktupoBanus
YacTh II0JIb30BAaTENIEd MPUHUMAET y4YyaCTUE€ B TEXHUYECKOM MPOECKTUPOBAHUU
CUCTEMBbI MOJi PYKOBOJACTBOM cHeunuanuctoB-pazpadotunkoB. CASE-cpencta
UCIOJIB3YIOTCS AJis1 OBICTPOTO MOIY4YEHUS paOOTAIOLINX TPOTOTUIIOB IPUIIOKEHUH.
[lonb3oBaTenM, HEMOCPEICTBEHHO B3aUMOJEUCTBYS C HHMH, YTOYHSIOT U
JIOTIOJIHSIFOT TPEOOBAHHUSA K CUCTEME, KOTOPbIE€ HE ObUIM BBISBJICHBI HA MIPEIbIYyILEH
daze. bosee moapoOHO paccMaTpUBAIOTCS MPOLIECCHl CUCTEMbI. AHAIU3UPYETCS U,
opu HEOOXOIUMOCTH, KOppeKTupyercss (QyHKIUOHaIbHAs Monenb. Kaxaplii
npolecc paccMmarpuBaeTcst jAetaibHo. [Ipm HeoOXogumocTuw UIsl  Ka)ao0ro
AJIIEMEHTAPHOTO IMpoliecca CO3AAETCs YaCTUUHbBIN MPOTOTUIL: SKPaH, TUAJIOT, OTYET,
YCTPAHSIOUI HEICHOCTH WM HEOJHO3HAYHOCTH. OmpenesstoTcss TpeOoBaHuUs
pasrpaHUyYeHUsl 1OCTyna K JaHHbIM. Ha 3Toil ke (a3e mpoucxoauT ornpeaesieHue
Habopa HeoOxonuMoM AoKyMeHTauuu. [locne neranbHOro ompenesneHus cocTaBa
IIPOLIECCOB OLICHUBAETCS KOJIMYECTBO (YHKIIMOHAJIBHBIX ~ DJIEMEHTOB
pa3pabaTbiBaeMOl CHUCTEMBI M TpUHUMAETCs perieHue o pazaeneHuu HMC Ha
MOJICUCTEMBI, TMOAJIAIOLIMECS pealn3alliid OJHOM KOMaHIoi pa3pabOTUMKOB 3a
npuemsiemoe i1 RAD-mpoekTtoB Bpemsi - mnopsaka 60 - 90 nmeit. C
ucnonp3oBanueM CASE-cpencTB NMpOEeKT pacupeacssieTcss MEXAy pas3JIndyHbIMU
KoMaHJaMu (nenutcs (GyHKIUOHAIbHAs MOJAENb). PesymbTraTomM maHHOM (asbl

JIOJDKHBI OBITH: 001Mas WHGOPMAIMOHHAs MOJEIb CHCTEMBI; (PYHKIIMOHAJIbHBIC



MOJIEJI CUCTEMBI B LIEJIOM UM MOJCUCTEM, PEATU3YEMBIX OTIEIbHBIMU KOMaHIaMHU
pa3paboTuMKOB; TOUHO ompeneneHHbie ¢ nomoribio CASE-cpenctBa unrepdeics
MEXIy aBTOHOMHO pa3padaTbIBa€MbIMU MOJICUCTEMAMU; TOCTPOEHHBIE MMPOTOTHUITHI
HKpPAHOB, OTYETOB, IUAJIOroB. Bce Moenu U NpOTOTUIIBI JOJKHBI OBITh MOJTYYEHbI
c mnpumeHeHueM T1ex CASE-cpenctB, koTopble OYIyT UCHOJb30BaThCA B
JanbHENIIeM Ipy OCTPOEHUU cucTeMbl. JlaHHOe TpeOoBaHKE BBI3BAHO TEM, UTO B
TPaIUIIMOHHOM TOJXOJIe MpHU Nepenadye nHGOpMalud O MPOEKTE C 3Tana Ha ATarl
MOXXET TPOU30HTH (AKTHUECKH HEKOHTPOJIUPYEMOE HCKaKEHUE JaHHBIX.
[IpumeHneHrne eAWMHON Cpenbl XpaHeHHs HH(POpPMAIMM O TPOEKTE MO3BOJIAET
n30eXKaTh 3TO onmacHOCTU. B oTiiMune OT TpaAULIMOHHOTO MOAX0Aa, IPH KOTOPOM
UCITOJIB30BAJINCh crenudpuuecKue CpPEACTBa  MPOTOTHUIUPOBAHUSA, HE
NpEeIHA3HAYEHHbIE Il TOCTPOEHUS peajbHbIX MPUIOKEHUH, a MPOTOTHUIIBI
BBIOPACHIBATIUCH TIOCIIE TOTO, KaK BBIMOJHSIN 3aJa4y YCTPAaHEHHUS HESICHOCTEH B
npoekTe, B moaxoae RAD kaxaplii MpOTOTUI pa3BUBAETCS B 4YacTh Oymymiei
cuctembl. Takum oOpa3zoM, Ha cieaywoonlyro ¢aszy mnepenaercs Oosee MmojHas U
nosie3Has uHpopmanus. Ha ¢aze mocTpoeHus BBINOIHSAETCS HENOCPEACTBEHHO
camMa ObicTpas pazpaboTka mnpuioxkeHus. Ha pganHolt ¢aze pa3paboTunku
IIPOU3BOJSAT UTEPATUBHOE MTOCTPOEHUE PEAIIBHON CUCTEMBI HA OCHOBE MOJTYYEHHBIX
B Tmpenpiaymied ¢asze Mojened, a Takke TpeOoBaHM HE(YHKIIMOHATBEHOTO
xapakrtepa. [IporpaMMHbBIi  KOA  4YacTUYHO (QOpPMHUPYETCS MpU  [OMOIIU
aBTOMATUYECKUX T'€HEPATOPOB, MOJYYAIOUINX MH(OPMALIMIO HETTOCPEICTBEHHO U3
penosutopus CASE-cpencts. Koneunsle mojib30BaTesid Ha 3TOM (a3e OLlEHUBAIOT
MOJIy4aeMbl€ PE3yJbTaThl U BHOCIT KOPPEKTHUBBI, €CIM B MpPOLECCe pa3pabOTKU
CHUCTEMa [I€pecTaeT yIOBJIETBOPATh OIpPEAEICHHBIM paHee TpeOOBaHUSIM.
TecTupoBaHHE CHUCTEMBI OCYILECTBIISETCS HEMOCPEICTBEHHO B  MPOLECCE
paspabotku. Ilocae oOkoHUaHHMS  pabOT KaXJAOM  OTACIBHOM  KOMAaHJbBI
pa3pabOTUYNKOB MPOU3BOUTCS MOCTENEHHAS MHTETPAIUs JAaHHOW YacTH CHUCTEMBI
C OCTalbHBIMH, (GOPMHUPYETCS TMOJHBIA NPOrPAMMHBIA KO, BBINOJIHIETCS
TECTUPOBAHUE COBMECTHOM PabOTHI TaHHOW YaCTH MPUJIOKEHUS C OCTATbHBIMHU, a

3aTEM TECTUPOBAHUC CHCTCMBI B OEeJIOM. 3aBCpH_Ia€TC$I (1)I/I3I/I‘ICCKOC



IIPOEKTUPOBAHUE CHUCTEMBI: ONPEAEISIETCS HEOOXOIUMOCTh pacHpeaeiIeHUs
JAHHBIX; [POM3BOAUTCS AaHAJIM3 MCHOJB30BAHMUS JIaHHBIX; MPOU3BOJIUTCS
dbu3nueckoe MNPOEKTUpPOBAaHUE ©0a3bl JaHHBIX; OMNpPENEISAIOTCS TpeOOBaHUS K
anmnapaTHbIM pecypcam; ONPEIEISAIOTCA CIOCOOBI YBEIUYCHUS
MPOU3BOJAUTENILHOCTH;  3aBepIIacTcs pa3padoTka JOKYMEHTAlluu IPOEKTa.
PesynpTaToM (a3bl sABIASETCSs TOTOBas CHUCTEMa, YJIOBJIETBOPSIONIAsh BCEM
coriacoBaHHbIM TpeOoBanusiM. Ha ase BHenpeHHs TpPOU3BOAUTCS OOy4YeHHE
MOJIb30BATENICH, OPraHU3ALMOHHBIE M3MEHEHUS W MAapaUIeIbHO C BHEAPEHUEM
HOBOM CHCTEMBI OCYIIECTBIsIeTCsl paboTa ¢ CylIecTBYIOIIEH cucteMon (10
MOJIHOTO  BHEApEeHHs HOBOM). Tak kak ¢a3za NOCTPOEHUS JIOCTATOYHO
HEIIPOJIOJDKUTENIbHA, IUIAHWPOBAHUE M IOATOTOBKA K BHEAPEHUIO JIOJKHBI
HAYMHATBCS 3apaHee, Kak I[paBWiO, Ha JTafne MPOECKTUPOBAHUS CHUCTEMBI.
[IpuBenennass cxema pazpadotku MC He sBngercs adcomtoTHONH. Bo3MOKHBI
pa3InyHbIe BAPUAHTHI, 3aBUCSIINE, HAIIPUMEDP, OT HAYAJIBHBIX YCIOBHI, B KOTOPBIX
BeJleTCs pa3paboTKa: pa3padaThIBa€TCsl COBEPILICHHO HOBAas CHCTEMa; YK€ ObLIO
IPOBEJEHO 00CIe0BaHNE NPEINPUITHS U CYILIECTBYET MOJIENb €T0 IEATEIbHOCTH;
Ha Tpeanpusatuud yxe cyuiectByeT Hekotopas WC, koTopas MOXeT OBITh
UCIIOJb30BaHA B KAyecTBE HA4yaJbHOTO TMPOTOTMNA WM JOJKHA OBITh
UHTETpUpOBaHa C pas3pabarbiBaeMoil. Cienyer, OJIHAaKO, OTMETUTh, YTO
merononoruss RAD, kak u mrobas Jpyras, HE MOXET MpeTeHA0BaTh Ha
YHHMBEPCAJIbHOCTh, OHA XOPOIla B MIEPBYIO OYEPEb JIJIsl OTHOCUTEIHbHO HEOOJIBLINX
IIPOEKTOB, pa3pabaThiBaéMbIX JJII KOHKPETHOro 3aka3umka. FEciu ke
pa3pabaTbIBaeTCsl TUIIOBAasl CHUCTEMa, KOTOpas HE SBIAETCA 3aKOHUYEHHBIM
OpPOAYKTOM, a TMpPEeACTaBisieT COO0OW  KOMIUIEKC  THIOBBIX  KOMIIOHEHT,
LHEHTPAIU30BAHHO  COMPOBOXKIAEMBIX,  aJaNTUPYEMbIX K  IPOrpaMMHO-
TEXHUYECKUM maTdopmam, CVB/, CpeICTBAM  TEJIEKOMMYHUKAIIUU,
OpPraHMU3allMOHHO-9KOHOMUYECKUM  OCOOCHHOCTSIM  OOBEKTOB  BHEIPEHHUS U
MHTETPUPYEMBIX C CYIIECTBYIOIUMH pa3pabOTKamMH, Ha TIEPBBIM TUIAH BHICTYHAIOT
TaKU€ IOKa3aTelId MPOEKTa, KaK YIPaBISIEMOCTh U KayeCTBO, KOTOPBIE MOTYT

BONTU B MPOTHUBOPEUYUE C MPOCTOTOM M CKOPOCThIO pa3paboTku. Jlns Takux



MIPOEKTOB HEOOXOAMMBI BEICOKHH YPOBEHD TJIAHUPOBAHMS U JKECTKAsl TUCIUATLINHA
NPOEKTUPOBAHUS, CTPOTO€ CIIEOBAHHE 3apaHee Pa3paOOTaHHBIM MPOTOKOJAM U
uHTepdenicaM, 4YTO CHHUXAET CKOpocTh pa3pabotku. Metomgonoruss RAD
HEMPUMEHUMA JJI1 TOCTPOCHUS CIIOAKHBIX PACUETHBIX MPOrpamMM, ONMEPAMOHHBIX
CUCTEM WJIHM MPOTpaMM YIPABJICHHUS KOCMUYECKUMH KOpaOJSIMH, T.€. MPOrpamM,
TPEOYIOIUX HaMUCaHUsl OOJBIIOr0 o0beMa (COTHH THICSY CTPOK) YHHKAJIBLHOIO
koma. He moaxomst mis paspaborku mo mertomonoruu RAD mpwioxeHus, B
KOTOPBIX OTCYTCTBYET SpPKO BBIpaKEHHas HHTep(deiicHas YacTb, HaIJISIIHO
omnpenendonas JOruKy padoThl CUCTEMBI (HAlpuMep, MPUIIOKEHUS PEaIbHOTO
BPEMEHHU) U MPUJIOKEHUS, OT KOTOPBIX 3aBUCUT O€30IaCHOCTb JIOJEH (Hampumep,
yOpaBJIECHUE CAMOJIETOM WJIM aTOMHOM 3JEKTPOCTAHIIMEN), TaK KaK UTEPaTUBHBIN
NOJAXOJ TPEANOJaraeT, YTO IEpBbIEé HECKOJIbKO BEPCUU HaBEpHSKA HE OyayT
MOJIHOCTBIO PabOTOCIOCOOHBI, YTO B JAaHHOM ciy4yae wuckiarodaercs. OreHka
pa3Mepa  TNPUJIOKEHUN  IMPOU3BOJMUTCS HAa  OCHOBE TaK  Ha3bIBAEMBIX
(YHKIIMOHATBHBIX 3JIEMEHTOB (PKpaHbl, COOOIIEHUS, OTYEThl, (aliabl U T.II.)
[logoOHasi MeTpuka HE 3aBUCHUT OT SI3bIKa MPOTPAMMUPOBAHUS, HA KOTOPOM
BeleTcs pa3paboTka. Pazmep mpuioxkeHusi, KOTOPOe MOXKET OBbITh BBITIOJHEHO O
Metomosiorun RAD, g xopomio oTnakeHHOM cpenasl paspabotkm NC ¢
MAaKCUMAJIbHbIM TOBTOPHBIM HCIIOJb30BaHUEM IPOTPAMMHBIX KOMITIOHEHTOB,
onpenensercs ciaeayronmuM oopazoM: < 1000 GyHKIIMOHATBHBIX 2JIEMEHTOB OJUH
yenoBek 1000-4000 ¢hyHKIIMOHATBHBIX 3JIEMEHTOB OJIHA KOMaHJa pa3pabOTYMKOB
> 4000 pynknuonanbHbIX 351eMeHTOB 4000 pyHKIIMOHAIBHBIX 3JIEMEHTOB Ha OJIHY
KOMaHAy pa3padoTuuKOB B kauecTBe WTOra MEpPEedHCIMM OCHOBHBIC MPUHIIUIBI
merononorun RAD: pa3zpaboTka mpHIOKEHUN HUTEpalusaMu; HEO0O0sS3aTebHOCTh
MOJIHOTO 3aBEpUICHUS pabdOT Ha KaXJAOM M3 DJTANOB >KU3HEHHOIO IIMKJIA;
o0s3aTeIbHOE BOBJICUEHWE TOJb30BaTeleil B mporecc paspadbotrku  UC;
HeoOxomumoe mnpumeHeHne CASE-cpencTtB, 00€CHEUMBAIONIUX IIEJIOCTHOCTD
MPOEKTa; TMPUMEHEHUE CPEACTB YINpaBJICHUS KOHpUrypaiuei, o0Jerdarmumux
BHECEHME HW3MEHEHHI B TIPOGKT M CONPOBOXKJIECHHE TOTOBOM CHUCTEMBI;

H€O6XOJII/IMOG HUCIIOJIB30BaHHUC IreHepaTopoB KoJa, HCIIOJIB30BaHHUC



MNPOTOTUIUPOBAHUS, T[IO3BOJISIIOIEE T[OJHEE BBISICHUTH U YIOBJIETBOPUTH
MOTPEOHOCTH KOHEYHOTO TIOJIb30BATElsl; TECTUPOBAHWUE W PA3BUTHE IPOCKTA,
OCYIIECTBJISIEMbIE ~ OJHOBPEMEHHO C  pa3pabOTKOH; BeAeHUE pa3pabOTKu
HEMHOTOYHMCJICHHOW  XOPOIIO  yMIPAaBIIEMOM KOMaHIOW  TPO(eCcCHOHAIIOB;
IrPaMOTHOE PYKOBOJACTBO pa3pabOTKON CHCTEMBbI, YETKOE IUIAHUPOBAHUE U

KOHTPOJIb BBITIOJTHCHU A pa60T.

2. CTpyKTypHbIi ToAX0A K poeKkTrpoBanuio MC

2.1. CymHOCTh CTPYKTYpPHOTO OJIX0/1a

CymHocTh CTPYKTYpHOTO mojxona k pazpaborke MC 3akmouaercs B ee
JeKoMros3uniuu  (pa30ueHuu) Ha aBTOMATU3UpyeMble (DYHKIIMU: cuUcTeMa
pa3OuBaeTcs Ha (PYHKIMOHAJIBHBIE TMOJICUCTEMBI, KOTOpPhIE B CBOIO Ouepelb
JensaTes Ha noadyHKIMM, Moapas3jeiseMble Ha 3ajaud U Tak nainee. [Ipomecc
pa3OueHus MPOJAOKAETCA BIUIOTh JI0 KOHKPETHBIX mnpouenyp. I[lpu stom
aBTOMATH3UpyEMasi CHCTEMA COXPAHSET LEJIOCTHOE MPEACTABIEHUE, B KOTOPOM
BCE COCTAaBIIAIONINE KOMIIOHEHTHI B3aUMOYBsi3aHbl. [Ipu pa3paboTke CHUCTEMBbI
"CHU3Yy-BBEpX' OT OTHENBHBIX 33aJa4 KO BCEW CHUCTEME UEIOCTHOCTh TEPSIETCH,
BO3HHMKAIOT  MpoOJieMbl Mpu  HMHPOPMAIMOHHOM  CTBHIKOBKE  OTIEIBHBIX
KOMITOHEHTOB. Bce Haunbonee pacnpocTpaHEHHbIE METOAOJOTUU CTPYKTYPHOTO
noaxoja 0azupyroTCs Ha psAjie OOMMX MPUHUMMIOB. B KauecTBe NBYX 0a30BBIX
MPUHLUIOB HCHOJB3YIOTCA CIEAYIOUMe: MpUHUMN "pa3nensid W BIacTByW"
MNPUHILUAN PEIICHUS CJIOXKHBIX MPOOJIeM NyTeM HUX pa3OMeHusT Ha MHOKECTBO
MEHBIIINX HE3aBUCUMBIX 3aJ]ay, JITKUX [JI1 MOHUMAaHUSA U PEUICHUs; TPUHIUII
MEPapXUUECKOrO YHOPSAOYMBAHUS - MPUHIUIT OPraHU3allid COCTAaBHBIX YacTel
npoOJieMbl B HEPAPXUUYECKHUE JAPECBOBUIHBIE CTPYKTYphl C J00ABICHHWEM HOBBIX
JeTaNe Ha KaXXJa0M ypoBHE. Briienenue nByx 0a30BBIX MPUHIIUIIOB HE O3HAYACT,
YTO  OCTaJlbHbIC TPUHIMUIBI  SBJISIIOTCS  BTOPOCTENIEHHBIMH,  TOCKOJBKY
WTHOPUPOBAHUE JIFOOOTO M3 HHUX MOXET TPUBECTH K HENpeacKa3yeMbIM

MOCJEACTBUAM (B TOM YHUCJIE U K MPOBay Bcero mpoekra). OCHOBHBIMU M3 3THX



MIPUHITUTIOB SIBIITFOTCS CJIEAYIOMINE: TIPUHIIAI a0CTPAarupOBaHUS - 3aKITIOYACTCS B
BBIJICJICHUA  CYHIECTBEHHBIX  ACMEKTOB  CUCTEMbl W OTBJEYEHUS  OT
HECYIIECTBEHHBIX; MPUHLHUI (OpMATU3AMKU - 3aKII0YAeTCs B HEOOXOJAMMOCTHU
CTPOTOTO  METOJMYECKOT0 TMOJXO0Ja K PEIICHUI0 MpOOJIEMbl;  MPUHIUII
HEMPOTUBOPEYUBOCTH - 3aKJIIOYAETCs B OOOCHOBAHHOCTHM U COTJIACOBAHHOCTHU
AJIEMEHTOB; MPUHIMI CTPYKTYPUPOBAHUS [TaHHBIX - 3aKJIKOYAeTCd B TOM, 4YTO
JAHHBIC JOJDKHBI OBITh CTPYKTYPHUPOBAHBI M HEPAPXUUYECKH OPTaHW30BaHBL. B
CTPYKTYpPHOM aHQJIM3€ WCIIOJIB3YIOTCI B OCHOBHOM [JIB€ TPYIIIBI CPEJACTB,
WUTFOCTPUPYIOMTNX (PYHKITUW, BBITIOJHIEMBIC CHCTEMOW W OTHOIICHUS MEXKIY
naHHbiMH. Kaxmoil rpymme cpeacTB COOTBETCTBYIOT OINPENEICHHbIC BUBI
Mojenel (quarpamMm), Hanbosee pacnpoOCTPAHEHHBIMU CPEU KOTOPBIX SIBIISIOTCS
cneayromue: SADT (Structured Analysis and Design Technique) moxenu u
COOTBETCTBYIOIIUE (DYHKIMOHAJIBHBIE auarpamMmbl (moapaszgen 2.2); DFD (Data
Flow Diagrams) nuarpammbl mOTOKOB JaHHbIX (moapaszaen 2.3); ERD (Entity-
Relationship Diagrams) nuarpammsel "cymHocTb-cBs3b" (mogpasnen 2.4). Ha
ctaguu npoektupoBanus MC monenu paciivpsroTcs, yTOUHSIOTCS U TOTIOTHSIOTCS
qyuarpaMMaMH, — OTPaXalolMMU  CTPYKTYpy HPOTPaMMHOTO  OOECIICUCHMUS:
apxutektypy I1O, cTpyKTypHBIE CXEMBI IPOTPAMM U AHArpaMMBbl SKpaHHBIX (GopM.
[lepeuncneHHple MOJEIM B COBOKYNHOCTH JAat0T moiHoe onucanne HWC
HE3aBUCHUMO OT TOrO, SBJISIETCS JIM OHA CYIIECTBYIOUIEH WM BHOBB
paspabatbiBaemoii. CocTaB AuarpaMM B Ka)JIOM KOHKPETHOM CIIy4ae 3aBUCHUT OT
HEOOXOIUMOM MOJIHOTHI ONHUCaHUsI CHUCTEMBI. 2.2. MeTtongosorus
¢dbynkunonaiasHoro moaenupoanusi SADT Merononorus SADT pa3spabortana
Hyrnacom Poccom. Ha ee ocHoBe paspaboTaHa, B YacCTHOCTH, W3BECTHas
metonosiorusi IDEFO (Icam DEFinition), koTopasi SIBISIETCSI OCHOBHOW YacCThIO
nporpammbl  [CAM  (MHTerpamusi  KOMIBIOTEPHBIX UM MPOMBIIUICHHBIX
TexHoJioruit), npopoaumoit nmo wHunuatue BBC CIIA. Merogonorus SADT
NpeACTaBisieT CcoOOM  COBOKYMHOCTh  METOJIOB, TMPaBWI U MPOUEAYP,
MpPEeIHA3HAYCHHBIX I MOCTPOEHUsT (YHKIIMOHATBLHOW MOJENN OOBEeKTa KaKOW-

ambo mnpeametHo obOnactu. @DyHkiumoHanbHas wmonens SADT  oroOpaxkaer



(GYHKIIMOHATBHYIO CTPYKTYPY OOBEKTa, T.€. IPOU3BOJUMBIE UM JIEHCTBUS U CBSI3U
MEXIYy OTUMH JOeUCTBUSAMU. (OCHOBHBIE JJIEMEHTBI 3TOH  METOJOJIOTUHU
OCHOBBIBAIOTCS HAa CIENYIOUMX KOHIENIUAX: Tpaduueckoe MpeAcTaBICHHUE
omounoro MojaenupoBanus. [padpuka OmokoB u ayr SADT-muarpammsl
oroOpaxaeT (QyHKIMIO B BuAe Oyioka, a wuHTEepPEHCh BXOJa/BhIXOJa
MPEACTABISIOTCS TyraMH, COOTBETCTBEHHO BXOSIIMMH B OJIOK U BBIXOJAIIMMU U3
Hero. B3aumopeiicTBue OJOKOB ApYyr C JPYrOM OINMCHIBAIOTCS TOCPEICTBOM
UHTEPPENUCHBIX YT, BbIpaXaroHMX "orpaHudeHus", KOTOpPbIe B CBOIO OYEpEIb
OTIPEMIETSIOT, KOTJa U KakKuM o0pa3oM (DYHKIIMU BBIMOJHSAIOTCS U YIPaBISIOTCS;
CTPOrOCTb M TOYHOCThb. BbimonHenne mnpasuwin SADT TpebyeT aocTaTOYHOM
CTPOTOCTH U TOYHOCTH, HE HAKJIAABIBASI B TO K€ BPEMSI YPE3MEPHBIX OIPAaHUYCHUI
Ha neuictBus aHanuTuka. [IpaBuna SADT BKIIOYAKOT: OrpaHUYCHHUE KOJWYECTBA
OJIOKOB Ha Ka)XXIOM YPOBHE JEKOMMO3ULMU (TpaBwiio 3-6 OJOKOB); CBA3HOCTH
nuarpaMm (Homepa OJIOKOB); YHUKAJIBHOCTh METOK U HAaMMEHOBAHUHN (OTCYTCTBHUE
MOBTOPSAIOIINXCA UMEH); CUHTaKCUYeCKue npaBuiia s rpaduku (OJI0KOB U AYT);
pasziefieHue BXOJOB M YIOPaBJICHWM (MPABUIO OMNPEIEICHUS POJIA JIaHHBIX).
OTIEJICHUE  OpraHu3aluu  OT  (QYHKUMH, T.€.  HCKIOYEHUE  BIIMSHHUS
OpraHU3allMOHHON CTPYKTYphl Ha (YHKIHMOHAIBHYIO MOAENIb. MeTtojonorus
SADT moxeT HCnoJib30BaThCs ISl MOJACIUPOBAHUS ITUPOKOTO Kpyra CHUCTEM H
onpenesieHus: TpeboBaHuM U PYHKIMIA, a 3aTeM 7151 pa3pabOTKU CUCTEMBI, KOTOpast
YIOBIETBOPSIET JTHUM TpeOOBaHUSAM U peanu3yer d5Tu  (ynkouu. s yxe
cymectBytomux cucreM SADT Moxker ObITh HCHOJNB30BaHA JIA aHAIM3a
(GyHKIUN, BBIMOJHAEMBIX CHCTEMOM, a TakKe IS YyKa3aHUs MEXaHU3MOB,

MMOCPCACTBOM KOTOPBIX OHH OCYIICCTBIIAKOTCA.

2.2.1. CocraB (hyHKIMOHAIBHON MOAETU

PesynbraTom mpumenenusi Mmerogosiorun SADT sBisieTcss MOJenb, KOTopas
COCTOUT U3 IUarpaMm, (parMeHTOB TEKCTOB U IJI0ccapusi, UMEIOIIUX CChUIKU IPYT

Ha Jpyra. /[uarpaMMmbl - TJaBHbIE KOMITIOHEHTHI Mojenu, Bce ¢yHkuuu UC u



uHTepEeNChl Ha HUX MPECTABICHBI KaK OJIOKU U TyTH. MEeCTO COeMHEHUS TyTHU C
OJ0KOM ompenensieT Tul uaTepdeiica. Ypasistonias nHGOpMaLns BXOJUT B OJIOK
CBEpXy, B TO Bpemsi Kak HHGopMaiMs, KOTopas IoJBepraercs o00paboTke,
MOKa3aHa C JIEBOW CTOPOHBI OJIOKa, a Pe3yibTaThl BbIXOJAA IMOKAa3aHbl C MPaBOH
CTOpOHBI. MexaHu3M (4eloBeK WJIM aBTOMAaTHU3MPOBAaHHAsS CHUCTEMa), KOTOPHIM
OCYUIIECTBJISIET ONEpPAIMIO, MPEACTABISICTCS Iyroi, BXOAsIIed B OJIOK CHHUBY.
OnnHolt u3 Haumbosee BaXHBIX OcoOeHHOcTel Mmeromonoruun SADT sBasercs
MOCTETNICHHOE BBEJICHHE BCE OOJBIIMX YpOBHEW AETalM3allMU MO0 MEpe CO3AaHMs
auarpamMm, oTtoOpaxkarommx monenb. 2.2.2. Uepapxusi nuarpamm Iloctpoenue
SADT-Monenn HaYMHAETCS C TIPEICTABIICHUS BCEH CHCTEMBI B BUC MPOCTEHIIICH
KOMITOHEHTHI - OJIHOTO OJIoKa M AyT, u3o0paxaromux UHTepdenco ¢ QyHKIUSIMU
BHE cuCTeMBbI. [I0CKOJIbKY €IMHCTBEHHBIM OJIOK MPEACTaBIsE€T BCIO CUCTEMY Kak
eANHOE IIe0e, UMSs, YKa3aHHOE B OJIOKe, SIBJISETCS OOIIMM. DTO BEPHO U JUIS
UHTEPPENCHBIX NOyr - OHM TakKe MPEJCTABISAIOT TOJHBIM HAa0Op BHEIIHHUX
UHTEP(PENCOB CUCTEMBI B 1IEJIOM. 3aTeM OJIOK, KOTOPBIM MPEACTaBISET CUCTEMY B
KAueCTBE €QUHOTO MOMYJIA, NETaJu3UpyeTcs Ha APYyrol JuarpaMMe ¢ MOMOIIbIO
HECKOJBKHX OJIOKOB, COEAMHEHHBIX HWHTEPPEHCHBIMU AyramMu. OTH OJOKHU
MPEACTABISAIOT  OCHOBHbIE  TMOAGYHKIIMKM  HcXofgHOW  (dyHkumu. JlanHas
JIEKOMITO3UIIMSI BBISIBIISIET TOJHBIM HAO0Op MOA(PYHKIMN, Kakaas M3 KOTOPBIX
MpeACTaBlieHa Kak OJIOK, TpaHMIbl KOTOPOTO OMNpeAesieHbl HHTEep(EeHCHbBIMU
nyramu. Kaxknast u3 atux noadyHKIHi MOXKET ObITh JEKOMIIO3UPOBaHa M0 I00HBIM
oOpazoMm i1 0oJiee JeTallbHOrO TMpeacTaBieHUs. Bo Bcex ciydasx Kaxpaas
noAGYHKIIUS MOXKET COJIepkKaTh TOJBKO TE€ DSJEMEHThI, KOTOPbIE€ BXOJISAT B
ucxonuyto ¢ynkuuo. Kpome Toro, mojenb HE MOXKET OMYCTHTh KaKHUe-TMOO
AJIEMEHTHI, T.C., KaK YK€ OTMEYaJIOCh, POJIUTEIbCKUN OJIOK U ero uHTepdenchl
oOecreunBaOT KOHTEKCT. K HeMy Henb3si HU4ero J00aBUTh, U U3 HETO HE MOXKET
ObITh HHUero ynaneHo. Monens SADT mpeacraBisieT coboi cepuio guarpaMmm C
COTMPOBOJIUTEIILHOM  JIOKYMEHTAIlMeH, pa30uBaIONIUX CIIOXKHBIH OOBEKT Ha
COCTaBHBIC YaCTH, KOTOPHIC MPEICTABJICHBI B BUE OJOKOB. JleTann Kaxmaoro us3

OCHOBHBIX OJIOKOB TOKa3aHbl B BHUAEC OJIOKOB Ha APYrux auarpammax. Kaxmas



JeTallbHasl JuarpaMma sBIISIETCS JIEKOMIO3UIMe Onoka u3 Oozee oOmieit
nuarpamMmbl. Ha kaxxkaom 1mare Jexkommo3unuu Oojee oOmias auarpaMma
Ha3bIBAETCS POJIUTEILCKOM /JIs O0Jiee NeTanbHOM quarpaMmsbl. [{yru, Bxondinue B
0JIOK M BBIXOJSIIME U3 HETO Ha JAUarpamMme BEPXHEro YpOBHS, SIBIISIIOTCS TOYHO
TEMH K€ CaMbIMH, YTO M JYTHd, BXOJSIIME B AWArpaMmy HUKHETO YPOBHS H
BBIXO/ISIIIIUE U3 HEE, TOTOMY YTO OJIOK U uarpamMma MpeACTaBiIsioT OJHY U Ty Ke
4acTh CUCTEMBI. HekoTophle Ayru MpHCOeIUHEHBI K 0J0KaM guarpaMMbl 000UMU
KOHIIAaMH, Yy [JpYrux JK€ OJWH KOHEIl OCTaeTCsi HENPUCOEAUHEHHBIM.
HenpucoenvHenHbsle Oyrd COOTBETCTBYIOT BXOJaM, YIPABICHHUSIM U BBIXOJaM
POAUTENBCKOTO 0JI0Ka. VICTOYHUK WM TTOJTy4YaTeb 3TUX MOTPAHUYHBIX AYT MOXKET
ObITh OOHApYEH TOJIKO Ha POJUTEIbCKOM auarpamme. HempucoeauHeHHBIE
KOHLIBI JIOJDKHBI COOTBETCTBOBATh JIyraM Ha MCXOAHOW auarpamme. Bcee
IpaHUYHBIE AYTH JOJKHBI MPOJOJKATHCA HAa POJUTEIHCKON AuarpaMme, 4ToObI
oHa ObLIa MoHON U HenpoTuBopeunBoi. Ha SADT-nuarpammax He yka3aHbl sSIBHO
HU  TIOCJIENOBATENbHOCTh, HU  Bpems. OOpaTHble  CBSI3UM, HUTEpaluH,
MIPOJIOJDKAIOIIUECS MPOIIECCHI U MEepeKphIBatouecs (1o BpeMeHH) PYyHKIIUU MOTYT
OBITh M300paXKEHbI C MOMOIIBIO yr. OOpaTHbIE CBA3M MOTYT BBICTYNAaTh B BUJE
KOMMEHTApUEB, 3aMEUaHUi, UCHpaBieHu u T.a.. Kak ObUI0O OTMedeHo,
MEXaHU3Mbl (IYTd C HWDKHEH CTOPOHBI) IMOKa3bIBAIOT CPEJCTBA, C IOMOIIBIO
KOTOPBIX OCYIIECTBISICTCS BBbINONIHEHUE (yHKIUA. MexaHu3M MOXKeT ObITh
YEJIOBEKOM, KOMITBIOTEPOM WIIH JTFOOBIM JAPYTHM YCTPOUCTBOM, KOTOPOE MOMOTAET
BBINIOJIHATH JaHHYI0 (yHKUMI0. Kaxaplii 0JI0k HAa AuarpaMMe UMEET CBOM HOMeEp.
brok no6oit nuarpaMMmbl MOKET OBITh Jajee OMUCaH JuUarpaMMON HHKHETO
YpOBHsI, KOTOpasi, B CBOIO O4Yepelb, MOXET ObITh jJajiee ACTaIM3UPOBAHA C
MOMOIIbI0 HEOOXOAMMOro uMcia auarpamMMm. Takum oOpasom, dopmupyeTcs
uepapxus auarpamm. J[jis TOro, 4TOOBl yKa3aTh IMOJIOKEHUE JIFOOOW JruarpaMMbl
ui OJIoka B HMEpapXuu, HUCIOJB3YIOTCS HoMmepa auarpamm. Hampumep, A21
SBJISIETCA JMArpaMMol, KoTopas Jaetanusupyer Onok 1 Ha pguarpamme A2.
Ananornuno, A2 nperanusupyeT Ojok 2 Ha amarpamme AQ, KoTopas SIBISETCS

CaMOM BEPXHEU AuarpaMmMoOu MOJIEIIH.



2.2.3. Tunsl cBs3eit MKy QYHKIUSIMU

OnHuM W3 BaXHBIX MOMEHTOB Ipu mpoektupoBaHuu HNC ¢ mnoMouisio
metonosiorun SADT sBisieTCs TOYHAs COTIAaCOBAHHOCTb THUIIOB CBSI3€M MEXKIY
byukusamu. Paznuyaror mo kpailiHel Mepe CeMb THUIIOB CBSI3bIBaHMS: THI CBS3HU
OtHocutenbHass 3HaunMocTh CnywaiiHas O Jlormueckas 1 Bpemennas 2
[Tpouenypuas 3 Kommynukamumonnas 4 IlocinenoarenbHas 5 @yHKUMOHAIBHAS 6
Huxe Kaxaplii TUI CBSI3U KPATKO OMPEAEICH M MPOWLIIOCTPUPOBAH C MOMOIIBIO
tunnuHoro npumepa w3 SADT. (0) Tun cayuyailHOW CBSI3HOCTH: HaWMEHEe
kenarenbHbld. CiiydaliHasi CBSI3HOCTh BOZHMKAET, KOT/1a KOHKPETHAsI CBSI3b MEXKIY
GYHKIUSAMU Majla WIA TOJHOCThIO OTCYTCTBYET. DTO OTHOCUTCA K CHUTYallUH,
Korja uMeHa JdaHHbiX Ha SADT-ayrax B oHON quarpaMMe MMEIOT Majlylo CBS3h
apyr ¢ apyrom. (1) Tum rjoruyeckoil cBsI3HOCTH. Jlormdeckoe CBS3bIBAHUE
MPOUCXOJUT TOT/IA, KOT/Ia JIaHHBbIE U (PYHKIIMU COOMPAIOTCS BMECTE BCICACTBHUE
TOT0, YTO OHH TOMAAI0T B OOIIMI KJlacc WK HAOOP JIEMEHTOB, HO HEOOXOIUMBIX
(yHKIHMOHAJIBHBIX OTHOIICHHM MeXAy HUMU He oOHapyxkupaercs. (2) Tun
BPEMEHHOU CBA3HOCTHU. CBsI3aHHBIE IO BPEMEHHU JIEMEHThI BO3HUKAIOT BCJICACTBUE
TOT0, YTO OHHU NPEACTABJISAIOT (PYHKIIMH, CBSI3aHHBIC BO BPEMEHH, KOTJ/Ia JIaHHBIC
UCIIOJB3YIOTCS. OJHOBPEMEHHO WJIM (DYHKIIMM BKJIIOYAIOTCS MapajijiebHO, a HE
nocieaoBaTenbHo. (3) Tum mporeaypHoi cBs3HOCTH. [IponenypHo-CBsI3aHHBIC
AJIEMEHTHI TOSIBIAIOTCS CTPYININUPOBAHHBIMU BMECTE BCJICJICTBUE TOIO, YTO OHHU
BBITIOTHSIIOTCSL B TEUCHUE OJTHOM M TOM K€ 4acTW IUKIJIA Wiau mnpouecca. (4) Tun
KOMMYHUKAIIMOHHOMN CBSI3HOCTH. JlnarpamMmbl JIEMOHCTPUPYIOT
KOMMYHUKAIIMOHHBIE CBSA3U, KOrJa OJOKW TPYNIUPYIOTCS BCIEACTBUE TOTO, UYTO
OHH UCIIOJB3YIOT OJIHU U T€ K€ BXOJIHbIC JAHHBIC U/WJIM TIPOU3BOJISAT OJHU U TE€ KE
BBIXOJIHbIE JaHHbIC. (5) Tum mocnemoBarenbHOM CBsi3HOCTH. Ha numarpammax,
UMEIOIIUX TI0CJICIOBATEIIbHBIE CBSI3HU, BBIXOJ OAHOW (DYHKIIMH CIIYKUT BXOJIHBIMU
JAHHBIMU 17151 crnenyromeid GyHkiun. CBs3b MEXKIY dJEMEHTaMU Ha JuarpaMmme
aBisgeTcsi 0oJiee TECHOW, 4YeM Ha PACCMOTPEHHBIX BHIIIE YPOBHSIX CBSI30K,

MOCKOJIBKY MOJICJIUPYIOTCSI TPUYMHHO-CJICACTBEHHbIE 3aBUCHUMOCTH. (6) Tum



GyHKIIMOHATBLHOW CBS3HOCTH. J/[Marpamma oTpa)kaeT MOJHYIO0 (YHKIIMOHATHHYIO
CBSI3HOCTb, NPU HAIUYMM TOJHON 3aBUCUMOCTH OJHOM (PYHKIMH OT JPYrou.
JuarpamMmma, KoTOpasi SBJISIETCS YHUCTO (PYHKIMOHAJIBHOM, HE COICPKUT
YYXEPOIAHBIX JJIEMEHTOB, OTHOCSIIMXCS K TOCIEAOBaTEIbHOMY WM Oolee
cinabomy TUMy CBSI3HOCTU. OJHUM M3 CHOCOOOB ompeneiaeHus: (PyHKIIMOHAIBHO-
CBSI3aHHBIX JIMarpamMM SBIISIETCSI PACCMOTPEHHUE JBYX OJIOKOB, CBSI3aHHBIX 4Yepes
yIpaBisionme Ayru. B mMaTtemaTnueckux TepMHUHAX HEOOXOAMMOE YCIOBHUE IS
npocreiiero tuna GyHKIUOHAIBHOW CBS3HOCTHU, UMeeT ciuenytonui sua: C =
g(B) = g(f(A)) Hmwxke B Tabimire mpecTaBIeHbl BCE THITHI CBSI3EH, pACCMOTPECHHBIE
BbIIE. BaXHO OTMETHTBH, YTO YpPOBHU 4-0 YCTaHABIMBAIOT THIIBI CBSI3HOCTEW,
KOTOpbIE pPa3pabOTYMKU CUMUTAIOT BAXHEHIIMMH IS TOJY4YEHHUS JUarpamm
XOpOIIEro KavyecTBa. 3HAYMMOCTh Tum cBa3HOCTH Jns ¢pynkuwmid s nanubeix 0
Cnyuaitnas Cnyuaiinas CnyvaitHag 1 Jlornueckas OyHKIIMM OAHOTO M TOTO XKE
MHOKECTBa WJIM TUNA (Hampumep, "pelakTupoBaTh Bce BX0Ibl") JlaHHBIE OJTHOTO U
TOTO € MHOXkeCTBa WK Tuma 2 Bpemennas OyHKIMU OJHOTO M TOTO K€ MEPUOAA
BpeMeHHU (Harpumep, "omeparuu uHuManu3zanuu') JlaHHbIe, HCIONb3yeMbIe B
KakoM-1u00 BpemeHHOM uHTepBajie 3 llpouenypnas DyHkuuu, padoTtaronue B
OJIHOM U TOM ke (paze wiu urepanuu (Harpumep, "mepBoIi MPOXo] KOMIUIsTOpa')
JlanHble, UCIMOJIB3yeMble BO BpeMsi OAHOW W TOW ke (a3pl wiam urepanuu 4
KomMmyHukanmonnnass @yHKIMHA, UCHOJIB3YIOIIME OJHU U TE K€ JaHHbIe /[aHHbIE,
Ha KOTOpPBIE BO3JCHCTBYET OJHA W Ta XK€ JeATENbHOCTh S5 llociemoBarenpHast
DYHKIMY, BBIMOJHSIONINE MOCIEIOBATEIIbHBIC MPEOOPA30BaHUSI OJHUX U TEX XKeE
naHHbIX  JlaHHbIe, TIpeoOpa3yemble  MOCAEAOBATEIbHBIMU  (QYHKIUAMH 6
OyHkiuoHabHass OYHKIUU, 00bEIUHSAEMbIE ISl BBITIOJHEHUS OIHON (DyHKIMH
JlanHble, cBsi3aHHbIE ¢ OJHOW (yHKuuWen 2.3. MoaenupoBaHue MOTOKOB JaHHBIX
(mpormeccoB) B ocHoBe nmanHo# meTtomonoruu (Meromosiorun Gane/Sarson) JIEKUT
noctpoeHue mojenu a"anuzupyemoir MC - mpoexkTupyeMod WA peaibHO
CylmIeCTBYIOIIEM. B  COOTBETCTBUM €  METOHOJIOTHEW MOJIENIb  CUCTEMBI
ompenenseTcss Kak uepapxus auarpamMm notokoB gaHHbix (UIL[ wam DFD),

OMUCHIBAIOIINX ACUHXPOHHBIN TIpoliecc mpeoOpa3oBaHusi HHPOpPMAIIUU OT €€



BBOZa B CHUCTEMYy J0 BbAauM TMOJB30BaTeNo. JluarpamMmbl BEpXHHUX YPOBHEU
uepapxuu (KOHTEKCTHBIE AHarpamMMbl) OIPEAESIOT OCHOBHBIE IPOLIECCHl WU
nojcuctemsl C ¢ BHENIHMMM BXOJaMU U BbIXoJaMu. OHM JETAM3UPYIOTCS NIPU
MOMOIIM JUarpaMM HIDKHETo ypoBHS. Takas JEKOMITO3UIUS TPOAOJIKaeTcs,
CO3/1aBasi MHOTOYPOBHEBYIO HEpPApXUI0 AMarpamm, A0 TeX IOp, MOKa He OyneT
JOCTUTHYT TaKOWl YPOBEHb JEKOMIIO3MIIMM, HAa KOTOPOM IIPOLIECC CTaHOBATCS
AIIEMEHTAPHBIMU M JIETAIM3UPOBAaTh HMX JlaJe€ HEBO3MOXKHO. M CcTOYHHMKHM
uHpopMaluu (BHEIIHUE CYIIHOCTH) MOPOXKIAOT HH(POPMALMOHHBIE IOTOKU
(MOTOKM JAaHHBIX), NEPEHOCAIIME UHPOPMALMIO K MOACUCTEMAM HIIM MPOLECCAM.
Te B cBOI0O ouepeap Mpeodpa3yroT UHGOPMAIMIO U MOPOXKIAIOT HOBBIE MOTOKH,
KOTOpBIE NEPEHOCAT MHPOPMALMIO K APYTMM IpPOLECCaM WM IOACHCTEMAM,
HAKOTHUTEISAM JaHHBIX WJIM BHEUTHUM CYITHOCTSAM - MOTPEOUTENsIM HH(OPMALINH.
TakuM 00pa3oM, OCHOBHBIMM KOMIIOHEHTaMH JHMarpaMM IOTOKOB JIaHHBIX
SBIIAIOTCS: BHEIIHUE CYIIHOCTH; CHUCTEMbI/TIOJICUCTEMBI; MPOLECCHI; HAKOMUTENN

JAaHHBIX, ITIOTOKHU JaHHBIX.

2.3.1. BHemHue CymHOCTH

BHemHssi CymHOCTh MpENCTaBisieT COOO0M MaTepualbHBIA MPEAMET WU
¢usznyeckoe JMIO, MPEeACTaBsomee COOOW HMCTOYHMK WM NPUEMHHUK
uHbOpMalluu, HaIpUMeEp, 3aKa3uMKH, MEepCOHal, MOCTABIIMKH, KJIMEHTHI, CKIAJ.
OnpeneneHne HEKOTOPOro 0OBEKTA UM CUCTEMBI B KQUE€CTBE BHEIIHEN CYUTHOCTH
YKa3bIBa€T HA TO, YTO OHA HAXOJWTCSA 3a IpenesaMu rpaHul aHanusupyemon MC.
B mporiecce aHaim3a HEKOTOpPHIE BHEIIHUE CYIIHOCTH MOTYT OBITh MEPEHECECHBI
BHYTpb Auarpammsl ananusupyemor MC, ecnu 3170 HE0OX0AMMO, UM, HA00OPOT,
yacte mnpoueccoB MC wmoxeT ObITh BbIHECEHA 3a IMpenesibl JUarpaMMbl U
NPEACTaBICHA KaK BHEIIHAS CYHIHOCTh. BHEMIHsSS CYIHOCTh 00O0O3HayaeTcs
KBaJIpPaTOM, PACIIOJIOKEHHBIM Kak Obl "Han' nuarpamMmoil U OpocaromuM Ha Hee
T€Hb, JUIS TOrO, YTOObI MOKHO OBLJIO BBIIEIUTH 3TOT CHMBOJ CpPEOU JIPYTHX

0003HAUYEHU.



2.3.2. CucteMBbl U MOJICUCTEMBI

[Tpu moctpoenun moaenu cinoxkuoit UC oHa MoxeT ObITh IpeCTaBiCHA B
caMOM 00II[eM BUJE Ha TaK Ha3bIBAeMOW KOHTEKCTHOW Tuarpamme B BHUJE OJIHOM
CUCTEMBI KaK €JUHOI0 ILEJIoro, JIMOO MOXET ObITh JEKOMIIO3MpOBaHA Ha psij
nojcucteM. Homep mojicuctemsl Cy XUt AJi ee ujaeHTudukanuu. B none nmenu
BBOJUTCS HAMMEHOBAHHUE IOJACUCTEMBI B BHJIEC NPEIJIOKEHUS C MOMJIEKAIIMM U

COOTBCTCTBYIOIIMMU OIIPCACIICHUAMMN U JOIIOJIHCHUAMM.

2.3.3. IIpouecchl

[Ipouiecc mpeacTasisieT coboii mpeoOpazoBaHKe BXOIHBIX MOTOKOB JIAHHBIX B
BBIXOJ/IHBIE B COOTBETCTBUU C OINPEJEICHHBIM alropuTMoM. DU3UYECKH MPOIECC
MOXET OBITb pEAIM30BaH pPa3IUYHBIMU CIOCOOAMHU: 3TO MOXKET OBITh
nojipaszjiefiecHue opraHusanudud (OTHed), BBINOJHSAIONEe 00padOTKY BXOJIHBIX
JIOKYMEHTOB M BBIIIYCK OTYETOB, IIporpaMma, amnmnapaTHO peaM30BaHHOE
JIOTUYECKOE YCTPOICTBO U T.11. Homep mporiecca iy uT JJist €ro UACHTUPUKALIUH.
B mone uWMmeHu BBOAWTCS HAaWMEHOBaHUE TMpoliecca B BHJE MPEAJIOKEHUS C
AKTUBHBIM HEJIBYCMBICIICHHBIM IJIarojioM B HeompeaeaeHHON (hopme (BBIYUCIUTD,
paccuuTarb, IPOBEPUTH, ONMPEAEIHUTh, CO3/1aTh, MOJIYYUTh), 38 KOTOPHIM CIIEIYIOT

CYIIECTBUTEIbHBIE B BHUHUTEIBHOM IAJICKE, Hampumep: "BBecTu cBeneHus o

kinentax"; "Bwimate wuHpoOpMammioo o Tekymmx pacxonax'; "IIpoBeputh
KPEIUTOCIIOCOOHOCTh ~ KiueHTa". lcmonp3oBaHME  TakWX  TJIAarojioB,  Kak
"oOpabortars", "MomepHu3UpoOBaTh' WM "OTpeAAKTUPOBATH' O3HAYAET, Kak

IPaBUJIO, HEJOCTATOYHO TIyOOKOE€ MOHHMMaHWE JAaHHOTO Mpolecca U Tpedyer
nanbHeiimero ananu3a. HWHdopmanus B mosie  (QU3MYECKOW —peanu3alnuu
MIOKa3bIBAaET, KaKoe IMOApa3iefieHue OpraHu3alliy, MporpaMMa WU aInapaTHOe

YCTPOMCTBO BBITIOJIHAET JAHHBIN MPOLIECC.



2.3.4. HakonuTenu JaHHBIX

Hakonurtens ngaHHBIX MpeAcCTaBiIsieT co00il abCTpakTHOE YCTPOMCTBO MJis
XpaHeHus: uUH(}OpMaMM, KOTOPYIO MOXHO B JIIOOOH MOMEHT TOMECTUTh B
HAKOIUTEh U Yepe3 HEKOTOPOE BpPEeMSs U3BJICUb, IPUUYEM CIIOCOOBI MMOMEIICHUS U
U3BJICUCHUS MOTYT OBITH JIFOOBIMU. HakonmuTenb JaHHBIX MOXKET ObITh peaan30BaH
¢usznyecku B BUJE MHUKPOQUIIH, AIUKAa B KapTOTEKe, TAOIUIBI B OMEPATUBHOM
namaty, (aitla Ha MAarHUTHOM HocuTelne U T.a. HakonuTenb AaHHBIX
uaeHtTuguuupyercs OykBoil "D" m mpousBoJibHBIM uuciaoM. Mms HakonuTens
BBIOMpaeTcss M3 cooOpaxkeHuss  HauOosblled  MHPOPMATUBHOCTH  JJIA
npoeKkTUpoBIIMKa. Hakonurens NaHHBIX B 00IIEM cilydae SIBISETCS MPooOpazom
Oynyiel 0a3bl TaHHBIX U OMHCAHUE XPAHSAUIMXCS B HEM JAHHBIX JOJKHO OBITH
YBSI3aHO C UH(POPMALIMOHHONW MOJIETIBIO.

2.3.5. IloTokn maHHBIX

[loToK maHHBIX OmpeaenseT HHPOPMALHIO, IEPEAABAEMYIO YEPE3 HEKOTOPOE
COEJIMHEHHE OT UCTOYHUKA K NPUEMHHUKY. PeanbHblil MOTOK AAHHBIX MOKET OBITH
uHdopmalmelt, mnepenaBaeMod MO KaOedo MEXAy JABYMS YCTPOMCTBaMH,
NEPEChIAEMbIMHU 10 MOYTE MUCbMAMH, MarHUTHBIMHM JIEHTAMHU WM JHCKETaMH,
NIEPEHOCHUMBIMHA C OJHOTO KOMIIBIOTEpAa Ha JApyrol um T.n. IIoTOK maHHBIX Ha
quarpaMMe UM300pakaeTcs JIMHUEHW, OKAHYMBAIOMIEHCS CTPENKOM, KoTopas
MOKa3blBAaCT HampamieHue MoToka. Kaxnapli MNOTOK [JaHHBIX HMEET UMH,

OTpaXaromee Cro COACpKaHuc.

2.3.6. [locTpoeHue nepapxuu nuarpaMm NOTOKOB JaHHBIX

[IepBbiM marom mnpu noctpoeHun uepapxum I/ sBisierca moctpoeHue
KOHTEKCTHBIX AuarpamMM. OOBIYHO MPU MPOCKTUPOBAHUHM OTHOCUTEIHHO MPOCTHIX
NC cTtpoutcss eAUMHCTBEHHAss KOHTEKCTHAs JaMarpaMma co 3Be3000pa3HoM

TOIOJIOTUEN, B LIEHTPE KOTOPOM HAXOAUTCA TAK HA3bIBAEMBIN TJIABHBINA IPOLECC,



COCMHEHHBI C NPUEMHUKAMH W HUCTOYHUKAMU HWH(POpPMAlLlMU, MOCPEICTBOM
KOTOPBIX C CHUCTEMOM B3aMMOJCUCTBYIOT IIOJIB30BATEIM M JPYrM€ BHEILIHUE
cucreMbl. Eciaum Ke I CIHOKHOM CHUCTEMBbl OIPAaHUYUTBCA EIMHCTBEHHOU
KOHTEKCTHOW JauarpaMMoil, TO oOHa OyJIeT cojAepKaTh CIUIIKOM OOJbIIoe
KOJMYECTBO HCTOYHMKOB UM TPUEMHUKOB HWH(OpMaAIUU, KOTOpbIE TPYIHO
pacmoyioKUTh Ha JMcTe OyMard HopMainbHOro ¢dopmara, U KpomMe TOro,
€IUHCTBEHHBIM TJIABHBIM IPOLIECC HE PACKPBIBAET CTPYKTYPHl PaCHpEEICHHON
cucteMsl. [Ipu3HakaMu CII0KHOCTU (B CMbICIIE KOHTEKCTa) MOTYT OBbITh: Halu4He
OOJBIIOTO KOJIMYECTBA BHEIIHUX CYLTHOCTEH (IecsaTh U Ooiiee); pacmpeaeneHHas
IpUPOAA CUCTEMbI; MHOTO(DYHKIIMOHAIbHOCTh CUCTEMBI C YK€ CIOKUBILEUCS WU
BBISIBJICHHOM TPYNIUPOBKON (DYHKIMI B OTIENbHBIC MOJACUCTEMBI. JJI CIIOKHBIX
NC ctpoutcs wuepapxusi KOHTEKCTHBIX auarpamm. IIpm 3TOM KOHTEKCTHas
JlrarpaMMa BEPXHETO YPOBHs COJEPKUT HE €AWHCTBEHHBIN TJIABHBIM IpOLIECC, a
HA0Op MOACHCTEM, COCIUHEHHBIX MOTOKAaMH JaHHBIX. KOHTEKCTHBIE AMArpaMMbl
CJIEAYIOIIETO YPOBHS AETATU3UPYIOT KOHTEKCT U CTPYKTYypy noacucreM. Mepapxus
KOHTEKCTHBIX IyarpaMm OInpenessieT B3aUMO/JICHCTBUE OCHOBHBIX
(GyHKUHOHAIBHBIX mojacucteM npoektupyemord MC kak Mexay coOoi, Tak U C
BHEIITHUMU BXOJHBIMH U BBIXOJTHBIMHU MTOTOKAMU JAHHBIX U BHEITHUMHU 00bEKTaMHU
(MCTOYHUKAMH ¥ TPUEMHUKaMH HH(POpPMAIMHU), C KOTOPHIMU B3aUMOJECHCTBYET
NC. Pa3paboTka KOHTEKCTHBIX JHarpaMM pelaer MpodiieMy CTpOroro
onpeneneHus (pyHkiuonanbHoN cTpykTypbl MC Ha camoil paHHel craguu ee
MPOECKTUPOBAHUS, YTO OCOOEHHO BAXKHO [JISl CJIOXHBIX MHOTO(QYHKUHMOHATBHBIX
CUCTEM, B pa3pabOTKe KOTOPBIX YYACTBYIOT pa3Hble OPraHU3alUU U KOJJICKTHBBI
pa3paboTtunkoB. [locne mocTpoeHuss KOHTEKCTHBIX UarpaMM MOJy4YEeHHYIO MOJEIb
CJIelyeT NPOBEPUTh HA MOJHOTY HMCXOJHBIX JAHHBIX 00 OOBEKTaX CHUCTEMBI H
U30JIMPOBAHHOCTh OOBEKTOB (OTCYTCTBHE MH(GOPMAIMOHHBIX CBSI3€H C APYTUMHU
oObekTamu). [ Kakaol NOACUCTEMBbI, NPUCYTCTBYIOLIEH Ha KOHTEKCTHBIX
JarpaMmax, BeINOJIHSAETCS ee AeTanu3anus npu nomounu I, Kaxasiil npouecc
Ha JIIIJI, B cBoro ouepeanr, MOXKeT OBITh AeTanm3upoBaH npu momorny I/ nmum

Munucnendukanuu. Ilpu getanu3anuu JOKHBI  BBITOJHSITBCSA  CIETYIOUTNE



IpaBuUJia: MPAaBUIO OATTAHCUPOBKH - O3HAYAET, YTO MPHU JETANU3AINH TOJICUCTEMBI
WIM  Tpolecca  JeTalu3upyrolias  JuarpaMma B KauyeCTBE  BHEIIHMX
WMCTOYHUKOB/IPUEMHUKOB JIAHHBIX MOXET HMETh TOJIBKO TE€ KOMIIOHEHTHI
(moacucTeMsl, MPOIECCHI, BHEIIHNE CYIIHOCTH, HAKOIUTENH TAHHBIX ), C KOTOPBIMHU
uMeeT MH(POPMAIMOHHYIO CBSI3b JETalU3UpyeMas MOJACHCTeMa WM IpollecC Ha
POIUTENBCKOW JuarpaMMe; TMpaBWIO HyMepaluud - O3HadaeTr, 4YTo IpH
JeTaIN3alUy IPOLIECCOB JOJDKHA NOIEPKUBATHCS UX HepapXUYecKasi HyMepauusl.
Hampumep, mnpoiiecchl, AETAIU3UPYIONIME Mpolecc ¢ HOMEpoM 12, moiydaroT
Homepa 12.1, 12.2, 12.3 u 1.4. Munucnenudukanus (onucaHue JOTUKH MpoIiecca)
JToJbKHA (OPMYJIMPOBATH €r0 OCHOBHBIE (DYHKIIMM TakWM oOOpa3oM, 4ToObI B
JANbHEMIIEM  CIEHMAINCT, BBINOJHSAOIIAA  pealu3aluil0  IPOEKTa, CMOT
BBIIIOJIHUTh ~ HUX  WIM  pa3pabdoTarb  COOTBETCTBYIOUIYIO  IPOrPAMMY.
Munucneuudukanus siBiseTcs KoHeuyHou BepunHoit uepapxuu JI1/1. Pemenue o
3aBEpUICHUH JETaJu3alMy Ipolecca U MCHOJIb30BaHUM MUHUCHEIU(PUKALUU
NPUHUMAETCS AHAJIMTHUKOM HMCXOAS W3 CIEOYIOUNIMX KpPUTEPUEB: HAJIUYMS Y
Ipolecca OTHOCUTEIBHO HEOOJIBIIOT0 KOJIMYECTBA BXOAHBIX U BBIXOJHBIX TIOTOKOB
JaHHBIX (2-3 MOTOKa); BO3MOXKHOCTM OIMCAaHUS NPEeoOpa3oBaHUsl JTaHHBIX
IIPOLIECCOM B BHJI€ MOCIEAOBATEIBHOIO AJITOPUTMA; BBINOJHEHUS IPOLECCOM
CAMHCTBEHHOM JIOTMUECKOW (PYHKIIMU TpeoOpa3oBaHus BXOAHOW MH(POpPMALUU B
BBIXOJIHYIO; BO3MOXXHOCTH  ONMCAHUS JIOTMKM Mpolecca TMpu  HOMOLIU
MuHUcTIeupuKanuu Hebonbmoro odsema (He Oomnee 20-30 crpok). Ilpu
noctpoenun uepapxun Il mepexomuTes K aeranu3aluy IPOLIECCOB CIIENYET
TOJIBKO TIOCJI€ OMpPEAENICHUs COJEPKAHMS BCEX MOTOKOB M HAKOMMTENEH NaHHBIX,
KOTOPOE€ ONMUCHIBAETCS IIPU IOMOIIM CTPYKTYp JaHHbIX. CTPYKTYphl JaHHBIX
KOHCTPYUPYIOTCS W3 DJIEMEHTOB JAHHBIX U MOTYT COJAEpXaTh albTEPHATHUBBI,
YCIIOBHBIE BXOXKJEHUS U UTEPALMU. Y CIOBHOE BXOXKIEHUE O3HAYAET, YTO JAHHBIN
KOMITOHEHT MOJKET OTCYTCTBOBaThb B CTPYKType. AJIbTEepHAaTHBAa O3HAYAET, YTO B
CTPYKTYPY MOKET BXOJWUTb OJHMH W3 TEPEUUCICHHBIX 3JIeMEHTOB. KTepaims
O3HAuaeT BXOXKJEHHUE JHOO0ro 4Yucia 3JIEMEHTOB B yKa3aHHOM Juana3one. J[is

KaXXJ0Ir0o 3JICMCHTAa AAHHBIX MOXKET YKa3bIBATLCA €TI0 THII (HerepBIBHBIC nim



JUCKpETHbIE JaHHbIe). JlJI1 HENPEpPBhIBHBIX JTaHHBIX MOYKET YKa3bIBaThCS €IMHULA
u3MepeHus (Kr, cM M T.I.), JAHANA30H 3HAYEHUW, TOYHOCTb NPEICTABJICHUS U
dopma  ¢usznueckoro KoaupoBaHus. [Ins  IUCKPETHBIX JaHHBIX  MOXKET
yKa3bIBaThCS TaOJIMIIA AOMYyCTUMBIX 3HadeHHi. [locnme mocTpoeHus 3aKOHUYEHHON
MOJIEJIM CUCTEMBI €€ HEOO0XOAMMO BepU(UUUPOBATH (IIPOBEPUTH HA IOJHOTY U
COIIaCOBAaHHOCTh). B monHoi Monenu Bce ee 00beKThl (IIOJCUCTEMBI, IIPOLECCHI,
MOTOKM JIaHHBIX) JOJOKHBI OBITh TOAPOOHO OIMUCAaHBl W JETAIM3UPOBAHBI.
BbisiBeHHBIE — HEAETAIM3UPOBAHHBIE  OOBEKTHI  CIEAYET  JIETaIU3UpPOBATh,
BEPHYBIINCh HA MpEAbIAYIIUE IIard pa3padoTku. B cormacoBaHHON Monenu st
BCEX IMOTOKOB JAHHBIX WM HAKOIMWTEJIEH JAHHBIX JIOJKHO BBIOJHATHCS MPABUIIO
COXpaHEHUsl UH(OpPMALMU: BCE MOCTyMNAIOIMINE KyJa-T1M00 AaHHbBIE JOJDKHBI ObITh

CUMTAaHBbI, 4 BCC CUYUTBIBACMbIC JAHHBIC JOJIKHBI OBITH 3aITMCAHEL.

2.4. MopaenupoBaHue TaHHBIX

2.4.1. Case-meton bapkepa

Lens MonenupoBaHus AAHHBIX COCTOMT B oOecnedeHuH paszpadorunka NC
KOHLIETITYaJIbHOU CXeMOW 0a3bl JaHHBIX B (JOpME OJHON MOJIETU WM HECKOJIBKUX
JOKaJIbHBIX MOJEJeH, KOTOPhle OTHOCUTENBHO JIETKO MOTYT OBITh OTOOpa)ke€HbI B
moOyro cucreMy ©0a3 naHHbIX. Hawmbosiee pacnpoCTpaHEHHBIM —CpPEICTBOM
MOJEIUPOBAHUSI JAHHBIX ABISIOTCS nuarpaMmbl ''cymHoOcTh-cBsA3b" (ERD). C ux
NOMOUIbIO  OMPEAENISAIOTCS  BaXHbIE Ui  TNPEAMETHOM o0nacTh  OOBEKTHI
(cymrHOCTH), MX cBOMCTBA (aTpuOyThI) U OTHOLIEHUS JpYT ¢ ApyroM (cBsizu). ERD
HEMOCPEICTBEHHO HCIIOJB3YIOTCA Ui TIPOEKTUPOBAHUS PESLIUOHHBIX 0a3
nanubix. Hotamus ERD Owuta BnepBbie BBeaeHa II. Uenom (Chen) u momyuwuia
JanpHeliee pasButue B padorax bapkepa. Meton bapkepa Oyner uznaratbcs Ha
npUMepe MOJEIUPOBAHUS EATEILHOCTH KOMIAHUH 110 TOPTOBJE aBTOMOOWIISIMHU.
Huxe npuBeneHbl BBIACPKKH W3 HHTEPBbIO, MPOBEACHHOTO C MEPCOHAIOM
KOMITaHUU. [ TaBHBIN MEHEKEP: OJIHA U3 OCHOBHBIX OOS3aHHOCTEH - COJEpKaHUe

aBTOMOOMJILHOTO HMYIICCTBA. On JOJIDKECH 3HAaTh, CKOJIBKO 3aIllTA4€HO 3a MAallllHBbI



U KakoBbl HakjaaHble pacxonpl. OOnamas sToil uHGOpManued, OH MOXKET
YCTaHOBUTh HWKHIOIO LIEHY, 32 KOTOPYIO MOT OBl MPOJaTh AAHHBIN 3K3EMILISP.
Kpome Toro, oH HeceT OTBETCTBEHHOCTh 3a MPOJABLIOB M €My HY>KHO 3HaTh, KTO
YTO MPOJACT M CKOJBKO MAIIMH MpOoJan Kaxaeli u3 HuX. [Ipogaser;: emy HyXHO
3HATh, KaKyl0 IIEHYy 3allpaliiBaTh U KAaKOBAa HIDKHSS 1I€HA, 3a KOTOPYIO MOXKHO
COBEpIIUTH caeNKy. Kpome Toro, eMy Hy:kHa OCHOBHasi HHGOpMAIIHMS O MalllMHAX:
roJl BbIyCKa, MapKa, MOJAENIb W T.. AJMUHUCTPATOp: €ro 3ajadya CBOJUTCS K
COCTABJICHHIO KOHTPAKTOB, JUIsI 4Yero HyxHa HWHPOpMAIMs O TMOKYyIarere,
aBTOMAIIIMHE U TPOJAABIIE, MOCKOJIbKY MMEHHO KOHTPAKTHl MPUHOCAT MpPOAaBIaM
BO3ZHArpax/JeHus 3a mpoAaxu. [lepBblii mIar MOAETUPOBAaHUS - WU3BICUCHHE
uH(popMaIMu W3 UHTEPBbIO U BbiaeneHue cyurHoctel. CymHocth (Entity) -
peanbHbIN MO0 BOOOpakaeMblil 0OBEKT, UMEIOIIHNM CYIIECTBEHHOE 3HAUCHHE IS
paccmaTpuBaeMoil mpeaMeTHOM oOjacTh, MHGOpMalUsg O KOTOPOM IOJICKUT
XpaHEHHUIO. Kaxnas CYIITHOCTh JIOJIKHA o0nanaTh YHUKAJIbHBIM
uaeHTugukartopoMm. Kaxnaplii -HK3eMIUSIp CYIIHOCTH JOJDKEH OJHO3HAYHO
UJCHTU(GUIIUPOBATHCS U OTIMYATHCS OT BCEX JAPYTHX SK3EMIUISIPOB JIaHHOTO THUIIA
cymHocTH. Kaxknas CymHOCTh JoJDKHA 00J1aJaTh HEKOTOPBIMU CBOWCTBAMM:
KaXJasi CYIIHOCTD JIOJDKHA UMETh YHUKAJIBHOE UMS, U K OJTHOMY U TOMY K€ UMEHU
JIOJDKHA BCErJla MPUMEHSIThCS OJHA W Ta ke uHTepnperanus. OnHa U Ta xe
WHTEPIIPETALNS HE MOXKET MPUMEHATHCA K PA3IUYHBIM UMEHAM, €CJIH TOJIBKO OHU
HE SIBIISIOTCS TICEBJOHMMAaMH; CYIIHOCTh OOJaJaeT OAHUM WJIM HECKOJIbKUMU
aTpuOyTamu, KOTOpbIe JIMOO MPUHAIJIEKAT CYLIHOCTH, JUOO HACIEIyIOTCA 4epes3
CBSA3b; CYIIHOCTb O0JIalaeT OJHUM WJIM HECKOJIbKUMH aTpulOyTamu, KOTOpHIE
OJIHO3HAYHO UACHTUDUIIUPYIOT KAKIbIN AK3EMIUISP CYIIHOCTH; KaK/1ast CyITHOCTb
MOET 00J1a/1aTh JIFOOBIM KOJMYECTBOM CBS3€H C IPYTMMH CYLIHOCTSIMU MOJEIIU.
OOpamasicb K TPUBEJACHHBIM BBIIIE BBIICPKKAM W3 HHTEPBBIO, BUIHO, YTO
CYIITHOCTH, KOTOPBIE MOTYT OBITh MICHTU(DUIIMPOBAHBI C TJIABHBIM MEHEIKEPOM -
ATO aBTOMAIIIMHBI U MPOAaBIbl. [IpogaBIly BakHBI aBTOMAIIIMHBI U CBSI3aHHBIE C UX
npojaxed manHble. JlJIT agMUHHUCTpATOpa BaXKHBI TOKYMATENX, aBTOMAIIMHBI,

npoJaBibl KW KOHTPAKTEI. I/ICXO)ISI H3 DJOTOIr0, BBIACIIAIOTCA 4 CYImIHOCTH



(aBTOMaIlIMHA, TPOJaBell, IMOKyMNaTedb, KOHTPAkT). CleayomuM [1aromMm
MoAenupoBaHusl siBisieTcss wuaeHtudukanus cBs3ed. Cssa3p  (Relationship) -
MOMMEHOBaHHAsl AacCOLMAlMs MEXAYy JABYMsl CYIIHOCTSIMH, 3Hauumasi s
paccMaTpuBaeMoM mpeaMeTHod obOnactu. CBs3b - 3TO accOIUalUs  MEXITY
CYILITHOCTSIMHU, TIPH KOTOPOM, KaK MPaBUIIO, KAKIbIN 3K3EMIUIAP OJIHON CYIIHOCTH,
HAa3bIBAEMOW POJIUTEIBCKON CYIIHOCTHIO, aCCOLIMUPOBAH C MPOU3BOJIBHBIM (B TOM
YUCJIE HYJIEBBIM) KOJUYECTBOM 3K3EMIUISIPOB BTOPOM CYIIIHOCTH, Ha3bIBaeMOMU
CYILIHOCTBIO-IIOTOMKOM, a KaXKJIbIi 3K3EMIUIAp CYIIHOCTU-TIOTOMKA acCCOLIMUPOBAH
B TOYHOCTH C OJHHUM OJK3EMIUIIPOM CYITHOCTH-pOAHUTENsa. Takum oOpasom,
DK3EMIUISIp  CYIIHOCTU-TIOTOMKA  MOKET  CYIIECTBOBATH  TOJIbKO  MpHU
CYIIIECTBOBAHUM CYITHOCTH poauTesisi. CBSI3U MOXKET JAaBaThCS UMsI, BRIPAKaeMOe
rpaMMaTHUYeCKUM OOOpPOTOM TIJlaroja M IMOMEIIaeMOoe BO3JIe JIMHUU CBA3U. Mwms
KKJIOM CBSI3U MEXKIY JABYMS TaHHBIMU CYIIHOCTSIMU JIOJIKHO OBITh YHUKAJIBHBIM,
HO MMEHA CBA3eH B MOJIENM HEe 00sA3aHbl ObITh YHUKaIbHBIMHU. MIMs cBsI3u Bcerna
dbopMHpyeTCS C TOYKH 3PCHHS POAMUTENSA, TaK YTO TMPEIOKEHUE MOXKET OBIThH
00pa30BaHO COCAMHEHUEM MUMEHU CYITHOCTU-POIUTEINSI, UMEHU CBSI3U, BBIPAKCHUS
CTETICHU U MUMEHU CYIIHOCTU-TTOTOMKA. Hamprumep, cBsI3b TpojiaBiia ¢ KOHTPAKTOM
MOET OBbITh BBIPAKEHA CIEAYIOMIMM 00pa3oM: MpOoAaBel] MOXET MOJyYUTh
BO3HAarpaxkjaeHnue 3a | wim 0oyiee KOHTPAKTOB, KOHTPAKT JOJKEH OBITh
WHUIIMAPOBAH POBHO OJHUM TMpoaaBIioM. [lociemHuM ImaroM MoaeTupOBaHUS
aBisercss uaeHTuukanus artpuOyTtoB. ATpuOyT - mro0as XapaKkTepUCTHKA
CYIIHOCTH, 3HayuMas [Jii pacCMaTpuBaeMOW TpeAMETHON o0jactTd U
npeaHa3HaueHHas Juisl  KBadudukaluuu, WISHTHU(UKAIUU, KiIaccupUKauu,
KOJJMYECTBEHHOM XapaKTEPUCTHUKUA WM BBIPAKEHUS COCTOSHUS CYIIHOCTH.
ATpuOYT mpencTaBIsIeT THI XapaKTEPUCTHK WA CBOMCTB, aCCOIMUPOBAHHBIX CO
MHO>KECTBOM pPCaJbHBIX WM a0CTPaKTHBIX OOBEKTOB (JIIOJEH, MECT, COOBITHH,
COCTOSIHUM, WJCH, Map NPeAMETOB U T.JO.). OJK3eMIUIAp arpuldyra - 3TO
OTpeJIeSICHHAs] XapaKTePUCTHKA OTHEJIBHOTO DSJEMEHTAa MHOXECTBa. DK3EMILISP
aTpuOyTa OMpeeNsIeTCs] TUIIOM XapaKTePUCTUKU U €€ 3HAYCHHEM, HAa3bIBAEMbIM

3HaueHueM atpuOyrta. B ER-Mozenu atpuOyThl acCOLMUPYIOTCA C KOHKPETHBIMU



CymHOCTSIMU. TakuMm o0pa3oM, OK3EeMIUISIp CYIIHOCTH JOJDKEH o00JagaTh
CAMHCTBEHHBIM OIPECICHHBIM 3HAYCHUEM IS aCCOIMUPOBAHHOTO aTpuOyTa.
ATpuOyT MoOXeT ObITh JHOO 00s3aTeNbHBIM, JHOO  HEOOSI3aTEIbHBIM.
OO0s13aTEILHOCTh 03HAYAET, YTO aTPUOYT HE MOXKET MPUHHUMATH HEONPEACTICHHBIX
sHaueHud (null values). ATpuOyT MokeT OBITH JMOO OmNHUCATEIbHBIM (T.C.
OOBIYHBIM JIECKPUIITOPOM CYIIIHOCTH), JIUOO BXOJWTh B COCTaB YHHUKAJIHHOTO
unaeHTuGuKaTopa (MEPBUYHOTO KIIOYA). YHUKAJIBHBIA HWACHTUPUKATOP - OTO
aTpuOyT WM COBOKYMHOCTb aTpUOYTOB W/WIM CBS3€H, NMpeaHa3HauyeHHas Jis
YHUKAJTBHON HICHTU(DHUKAIIUN KaXJOTO SK3EMIUISIpa JAaHHOTO THIA CYIIHOCTH. B
ciydae TOJTHOW HACHTHU(MUKAIMN KaKIBIH 3K3EMIUIAP JTaHHOTO THIA CYITHOCTH
MOJIHOCTBIO  WACHTUPHUIIUPYETCS  CBOMMH  COOCTBEHHBIMU  KJIFOUYEBHIMU
aTpuOyTamMu, B TMPOTHBHOM CcCllydae B €ro HUACHTHU(HUKAINH YYaCTBYIOT TaKXKe
aTpuOyThl JAPYroM cymiHocTh-poautenss. Kaxapii aTpuOyT uAeHTUDUIUPYETCS
YHUKaJIbHBIM UMEHEM, BBIpa)Ka€MbIM rpaMMaTHYECKUM 00opoToM
CYIIECTBUTEIHHOTO, OTTMCHIBAIOIIIAM MIPEICTABISIEMYIO aTpuOyTOM
XapaKTEepUCTUKY. ATpHOYThl U300paKalOTCS B BHUJIE CIUCKAa UMEH BHYTpHU OJIOKa
aCCOIIMMPOBAHHON CYIIHOCTH, TPHYEM KaKAbId aTpuOyT 3aHWMAET OTICIHHYIO
CTPOKY. ATpuUOYTHI, ONPEICISIIONIME MEPBUYHBIN KIII0Y, Pa3MEIIAIOTCs HAaBEPXY
CIIMCKa M BBIACIAIOTCS 3HaKoM "#". Kaxknas cynHoCTh HomKHA 001a1aTh XOTS Obl
OJTHUM BO3MOXHBIM KITFOUOM. BO3MOKHBIA KJTFOY CYINTHOCTH - 3TO OJWH WIIA
HECKOJbKO aTpuOyTOB, YbM 3HAYECHHUS] OJHO3HAYHO OMPEHEISIOT KaXKIbId
DK3EMIUISAP CYIMHOCTH. [Ipw CymecTBOBaHMHM HECKOJIBKUX BO3MOJKHBIX KITIOUEH
OJIMH W3 HUX 0003HAYACTCS B KAYECTBE NMEPBUYHOTO KIIFOYA, & OCTAIBHBIE - KaK
albTepHATUBHBIC KIIOYM. [[OMHMO TEpEeYUCICHHBIX OCHOBHBIX KOHCTPYKIIHM
MOJENb JAaHHBIX MOXET COJEpKaTh psA JOMOJHUTEIbHBIX. [loaTHmbl U
CYNEPTHUIIbI: OJHA CYNIHOCTH SIBJISIETCS OOOOIIAIOIMIUM TOHSATHEM ISl TPYIIIIBI
MOMOOHBIX CYIIHOCTEH. B3anMHO HCKITIOYAIOMIME CBSI3U: KAXKABIA HIK3EMIUISIP
CYITHOCTH YYacCTBYET TOJbKO B OJIHON CBS3M M3 TPYMIBI B3aUMHO HCKIIOYAIONIUX

cBsizeil. PexypcuBHas CBs3b: CYIIHOCTh MOXET OBITh CBsi3aHAa cama C COOOMH.



Henepememaembie (non-transferrable) cBsi3u: SK3eMIUIAp CYIIHOCTH HE MOKET

OBITh MEPEHECEH U3 OJTHOTO AK3EMILISIPA CBSI3U B JPYTOil.

2.4.2. Metononorug IDEF1

Meron IDEF1, paspabGorannsiii T.Pameit (T.Ramey), Takke ocCHOBaH Ha
noaxone Il.Uena u mMmoO3BONSET NOCTPOWUTH MOJEIb JAHHBIX, SKBUBAJICHTHYIO
PESIMOHHON MOJIETIM B TpeTheil HopManbHOU (opme. B HacTosiiee Bpemsi Ha
OCHOBE coBepuieHcTBOBaHusA Metononornu IDEF1 co3pmana ee HoBas Bepcus -
meronosnorus IDEF1X. IDEF1X pa3paboTtana ¢ y4yeToM Takux TpeOOBaHMI, Kak
MPOCTOTAa M3Y4YEHUs M BO3MOXKHOCTh aBTomaTtuzamuu. [DEF1X-auarpammsl
UCTIOJB3YIOTCS psanoM pactipoctpaneHHbIX CASE-cpencts (B wactHocT, ERWiIN,
Design/IDEF). Cymtnocts B meronosioruu IDEF1X sBiasercs He3aBUCHMOW OT
UJCHTU(HUKATOPOB WM MPOCTO HE3ABUCUMOM, €CITH KaXAbIA SK3EMIUISIP CYITHOCTH
MOKET OBITh OJHO3HAYHO UACHTU(MUUMPOBAH O€3 ONpEAesIeHNs €ro OTHOLIEHUN C
IpyrumMu cymHocTsaMu. CyIIHOCTh Ha3bIBAETCS 3aBHCHUMON OT MJIEHTU(PHUKATOPOB
WIM TPOCTO 3aBUCUMOM, €CIM OJIHO3HAayHas WJICHTU(PUKALUA HSK3eMILIIpa
CYIIIHOCTH 3aBHCUT OT €r0 OTHOLIEHHUS K APYrou cymHoctd. Kaxaon cymHocTu
MPUCBAMBACTCS YHUKAJIbHOEC UMsI M HOMEp, pasfeisieMbie kocou ueptou "/" u
nomeniaemble Haja OJ0KOM. CBsSI3b MOXET JOINOJHHUTENIBHO OIpPEAeNaThes ¢
MOMOIIBI0 YKa3aHWSl CTENEHH WJIM MOIIHOCTA (KOJWYECTBA H3K3EMILISPOB
CYIIHOCTH-TIOTOMKA, KOTOPOE MOJKET CYIIECTBOBATH ISl KAXIOTO JK3EMILISApa
cymHocTu-poauTenis). B IDEF1X mMoryt ObITh BbIpaK€HbI CIEAYIOLINE MOIIHOCTH
CBSI3€M: KAXKBIM SK3EMIUIIP CYLIHOCTU-POJIUTENS MOXKET UMETh HOJIb, OJWH WJIA
0oJiee CBA3aHHBIX C HUM JK3EMIUISIPOB CYIIHOCTU-TIOTOMKA; KaXKIbI 3K3EMILISP
CYIIHOCTH-POAUTENS JOJDKEH HMETh HE MEHEE OJHOIO CBSI3aHHOTO C HUM
DK3EMIUISIPA CYIIHOCTU-TIOTOMKA; KaXKIBIA JK3EMIULIP CYUIHOCTU-POJUATEIS
JOJDKEH MMETh He 0oJiee OJHOTO CBSI3AHHOIO C HHUM SK3EMIUIsipa CYIIHOCTHU-
MMOTOMKA; KaXIbId OJK3EMIUIAP CYLIHOCTH-POJUTENS CBSI3aH C HEKOTOPBIM

(UMKCUPOBAHHBIM YHCJIOM HK3EMIUISIPOB CYLUIHOCTH-TIOTOMKA. Eciu sK3eMIuisap



CYLIHOCTU-IIOTOMKA OJHO3HAaYHO OIPEACIIAECTCS CBOEH CBA3BIO C CYLIHOCTBIO-
poauTeNeM, TO CBSA3b HA3bIBACTCA MACHTU(PULIMPYIOIIEH, B MPOTUBHOM CilydYae -
HeuneHTuuuupyomeil. CBsa3b H300pa)kaeTcs JHUHHUEH, MPOBOJUMON MEXKIY
CYLIHOCTBIO-POJIUTENEM U CYLHIHOCTBIO-IIOTOMKOM C TOYKOM Ha KOHUE JUHUU Y
CYIITHOCTU-TIOTOMKA. M aeHTuduuupyoomas cBsizb MEeXAy CYIIHOCTHIO-POJAUTENIEM
U CYIIHOCTBIO-TIOTOMKOM H300pakaeTcsi CIUIONIHOM JnHUeH. CyluiHOCTh-TTIOTOMOK
B UACHTU(DUUUPYIOUIEH CBSI3M SBISETCS 3aBUCUMOM OT HACHTH(HUKATOpa
CYIIHOCTBI0. CyIIHOCTh-POJIUTENh B UACHTU(MUIIUPYIOIICH CBSI3U MOXKET ObITh KaK
HE3aBUCUMOM, TaK W 3aBUCUMON OT HWIACHTU(HKATOpA CYIIHOCTHIO (3TO
ONpENENsIeTCs €€ CBA3SIMU C JAPYTUMH CYIIHOCTAMH). I[lyHKTHpHas JUHUS
u300paxaer HEUJICHTU(DULUPYIOLTYIO CBS3b. CymHoCTh-IOTOMOK B
HEUJEHTU(ULIUPYIOIIEH CBA3M OyeT HE3aBUCUMOM OT UACHTHU(PUKATOPA, €CIIU OHA
HE SIBJIIETCSl TaKXK€ CYIIHOCTHIO-TIOTOMKOM B KakKOW-TMOO HMIACHTHUPHUIMPYIOIIEH
CBSI3U. ATpUOYTHI N300paKarOTCsl B BUJI€ CIIMCKAa UMEH BHYTPHU OJIOKa CYITHOCTH.
ATpuOyThI, ONpeNIENAIONINE NEPBUYHBIN KIIIOY, pa3MENIaloTcs HaBEepXy CIHCKa U
OTIENIAIOTCS OT APYTUX aTpuOyTOB TOPU3OHTAIBHOM uepTol. CyIIHOCTH MOTYT
uMeTh Takke BHelHue kitoun (Foreign Key), koTopble MOTYT MCHOJIB30BATHCS B
KayecTBE YaCTH WJIM LIEJIOr0 MEPBUYHOIO KJII0Ya WM HEKJIIOUEBOro aTpuoyTa.
BHemHmii kimro4 n300paxaeTcsi ¢ MOMOLIbIO TOMEIIEHNUs BHYTPh 0JI0Ka CYITHOCTH
UMeEH aTpuOyTOB, Mmocie KOTophIxX cienytoT O0ykBbl FK B ckoOkax. 2.4.3. Ilonxon,
ucrnionibdyembii. B CASE-cpenctBe Vantage Team Builder B CASE-cpenctse
Vantage Team Builder (Westmount I-CASE) ucnonb3yeTcst 0IMH U3 BapHaHTOB
Hotauu II.  Yena. Ha  ER-mmarpammax  cymHoOCTh  0003HayaeTcCs
IPSIMOYTOJIBHUKOM, COJIEPKallUM MMs CYIIHOCTH, a CBSI3b - POMOOM, CBSI3aHHBIM
JUHAEW C KaKIOM W3 B3aMMOJECHCTBYIOUIMX CYIIHOCTEW. Uwncnma Hax JIMHUSAMU
O3HAYaroT CTENEHb CBsI3U. CBSA3M SABISAIOTCS MHOTOHANIPABICHHBIMUA U MOTYT UMETh
aTpuOyThl (32 MCKJIIOYEHHEM KJIIOYEBBIX). BbIIensioT 1aBa BuJa CBs3eil:
HeoOs3aTenbHas cBsI3b (optional); cinabas cBsa3b (weak). B HeoOs3aTenbsHON CBSI3U
MOTYT y4aCTBOBaTh HE BCE IK3EMIUISIPhI CYIIHOCTH. B oTinuue ot HeoOs3aTenpHON

CBSI3U B TOJIHOU (total) CBsI3M y4acTBYIOT BCE 3K3EMIUISIPHI XOTsI Obl OHON H3



CYIIHOCTE. DTO O3HAYaET, YTO AK3EMILUIAPHI TAKOW CBSI3U CYIIECTBYIOT TOJIBKO
MpPU YCJIOBUHU CYLIECTBOBAHHUS JK3EMIUIAPOB Jpyroi cymHoctu. [lonmHas cBs3b
MOXET UMETh OAMH U3 4-X BUJIOB: O0s3aTenbHas CBsA3b, ciabas CBsA3b, CBA3b
"cyneprun-nmoATUN" W accomuaTuBHas cB3b. OOs3arenvHas (mandatory) CBSI3H
ONUCBHIBAET CBSI3b MEXIy 'He3aBUcMMOW' U "3aBucuMOW" cymiHOCTsIMU. Bcee
AK3EMIUISIPbl  3aBUCUMOM  ("00s13aTeNbHON'") CYIIHOCTH MOTYT CYIIECTBOBATh
TOJIBKO MPU HAIMYWHU IK3EMIUIIPOB HE3aBUCUMOM ('"HEoOs3aTEIBbHON'") CYIITHOCTH,
T.€. IK3eMIULIp "00s3aTeNIbHON" CYIIHOCTH MOKET CYIIECTBOBATH TOJBKO IpHU
YCJIOBUM  CYIIIECTBOBAHUS  OMNPENEIICHHOrO0 3K3eMmIuisipa '"HeoOs3aTenbHOM"
cyliHoCcTH. B mpumepe mojpasymeBaeTcsi, YTO KaxKIblii aBTOMOOWIb MUMEET IO
KpallHeW Mepe OJHOTO BOAUTEIISA, HO HE KAXKIBIM CIIYXKAIUU yIIPaBISIET MAIIMHOM.
B cnaGoii cBsi3M CyIIECTBOBAHME OJHOM M3 CYIIHOCTEW, MpUHAJJIeKAIEH
HEKOTOpOMYy MHOXecTBY (''citaboii') 3aBHCHUT OT CYIIECTBOBAHUS OMNPE/ICICHHON
CYILITHOCTH, MpUHAJIekKAIIEH IpyroMmy MHOXeCTBY ("CHIBHOU'"), T.€. IK3EMILISP
"cnaboi" CYIIHOCTH MOKET OBbITh HIECHTU(UIMPOBAH TOJIBKO IOCPEICTBOM
sK3eMIusipa ""cuiabHOR" cymHOCTH. Kimrou "cunbHOI" CYINTHOCTH SIBIISIETCSI YaCThIO
COCTaBHOrO Kitoya "ciaboit" cymuoctu. Crnabasi cBs3b BCEria ABJIAETCS OMHAPHON
U TOJpa3yMeBaeT 00s3aTeNnbHyl0 CBs3b g "crmaboit" cymHocTH. CyImHOCTH
MOKET ObITh "ci1aboi" B OHOMW CBSA3U M "CWJIBHOW" B IPyroi, HO HE MOXET ObITh
"cnaboi" 6onee, yeM B 0J1HOM cBA3U. Cnabast CBSA3b MOKET HE UMETh aTpuOyTOB. B
ACCOIIMATHUBHOM CBS3HM KaXKIbIM dK3EMILIAP CBsI3U (ACCOIMATUBHBIN OOBEKT) MOKET
CYILIECTBOBATh TOJILKO MPHU YCIOBUU CYIIECTBOBAHUS OMPEACICHHBIX YK3EMILISPOB
KKJIOW M3 B3aMMOCBS3aHHBIX CYIIHOCTEH. ACCOLMATUBHBIA OOBEKT - OOBEKT,
ABJISIIOIIMICS OJHOBPEMEHHO CYHIHOCTBIO U CBSI3bI0. ACCOIIMATUBHAS CBSI3b - ATO
CBSA3b MEXIY HECKOJIbKMMHU ""HE3aBUCHUMBIMHM' CYIIHOCTSIMU U OAHOM "3aBUCHMON"
CyIHOCTBIO. CBSI3b MEXKAY HE3aBUCUMBIMU CYIIHOCTSIMH WMEET aTpuOyTHI,
KOTOpBIE OMPENENSAIOTCS B 3aBHCHMOW CYIIHOCTU. TakuMm oOpa3oMm, 3aBHCHMas
CYIIHOCTh ONpEACNseTCs B TEPMUHAX aTpuOyTOB CBA3M MEXIAY OCTaIbHBIMU

CYLIHOCTSIMH.



2.5. [IpuMep ucnob30BaHus CTPYKTYPHOTO MOAX0/a

2.5.1. Onucanue npeaMeTHON 001acTH

B nanHoM npumepe ucnoisb3yercs MeTojosiorus Yourdon, peaqn3oBaHHas B
CASE-cpenctee Vantage Team Builder. B kadectBe mnpemmerHoil obmactu
UCIIOJIB3YETCSl OMUCaHUE padOThl BUACOOMOIMOTEKH, KOTOPask MOJYy4YaeT 3arpochl
Ha QWIbMbl OT KJIMEHTOB WU JIEHThl, BO3BpalllaéMbl€ KIMEHTaMH. 3ampochl
paccMaTpuBalOTCA  aJIMUHUCTpalMed BUACOOMOIMOTEKM C  HCIOJIb30BAHUEM
uHdopMaluu O KIWeHTax, ¢uiabMax U JeHTax. llpu 3ToM mpoBepsieTcss u
OOHOBIIIETCS CIMCOK AapEHIOBAaHHBIX JIGHT, a TaKXKE MPOBEPSIOTCS 3aluCh O
YJIEHCTBE B OMONMMoTeKke. AJIMUHUCTpAUS KOHTPOJIMPYET TakKKe BO3BPATHI JICHT,
UCHONB3ysl MH(pOpMaLKi0 O (uiabMax, JEHTaX WU CIUCOK apeH/IOBAaHHBIX JICHT,
KOTOphI oOHOBIseTcsl. OO0paboTka 3ampocoB Ha (UIBMBI U BO3BPATOB JICHT
BKJIFOYAET CJIEAYIOIINE AEUCTBUS: €CIM KIUEHT HE SBJIAETCS YICHOM OUOIMOTEKH,
OH HE MMeeT MpaBa Ha apeHnay. Eciau TpeOyemblil ¢puibM MMeeTcs B HalIUYUH,
aAMUHUCTpalus WHPOpMUpYeT KiueHTa o0 apeHaHoil miate. OHAKO, €ciH
KJIMEHT IPOCPOYMII CPOK BO3BpaTa UMEIOIIMXCS Y HETO JICHT, €My HE pa3peliaercs
Opate HOBbie (¢unbMbl. Korma seHTa Bo3Bpamiaercs, aIMUHHCTpAIUSI
paccuuThIBACT ApEeHIHYIO IJIaTy IUIIOC TEHU 32 HECBOEBPEMEHHBINM BO3BpAT.
BuneoOubnnoTeka mosydyaer HOBbIE JICHTbI OT CBOMX MOCTAaBIIMKOB. Korjna HOBbIe
JEHThl TOCTyHnaloT B OuOmMoOTeKy, HeoOXxoaumass HHPoOpMaUus O HHX
bukcupyercs. Uudopmarust o 4aeHCTBE B OMOIHOTEKE COAEPKUTCS OTACIBHO OT
3anucel 00 apeHje JIeHT. AJMHHHUCTpauus OUOIMOTEKH PEryJsipHO TOTOBUT
OTYETHI 3a OIpPEIEICHHBIN MePUOJI BPEMEHU O WiieHaX OMOJIMOTEKH, MOCTABIIHUKAX

JICHT, BBIJIa4Y€ ONPEACIICHHBIX JICHT U JICHTaX, MPUOOPETEHHBIX OMOIMOTEKOM.
2.5.2. Opranusanus npoekTa

Bech npoekT pasnensercs Ha 4 ¢as3bl: aHATU3, TI00AIBHOE MTPOSKTUPOBAHKE

(IpOEKTUPOBAHUE APXUTEKTYPbl CHCTEMBI), JETAIbHOE MPOCKTUPOBAHHUE U



peanu3arus (mporpammupoBanue). Ha ¢dasze ananmsa cTpowTcsi MOAENIb CpEibl
(Environmental Model). IlocTtpoenne womenu cpeapl BKIIOYAST: aHAIN3
noBeZieHUs1 cucteMmbl (ompeneneHue HazHaueHus KC, moctpoeHune HavalbHON
KOHTEKCTHOW auarpaMMbl 1moTokoB AaHHbIX (DFD) u dopmupoBanue matpuiisi
cnucka coObithii (ELM), moctpoeHre KOHTEKCTHBIX JUArpaMm); aHaJIU3 JIaHHbIX
(ompezeneHre cocTaBa MOTOKOB JaHHBIX M TIOCTPOCHUE JUArpaMM CTPYKTYP
nanubix (DSD), koHcTpyupoBaHue TIJIOOAIbHOM MoOJENH JaHHbIX B Buje ER-
JMarpaMMbl). Hasnauenue ncC OTpeesieT corjianieHue MEXIY
IPOECKTUPOBIIMKAMU M 3aKa34YMKaMH OTHOCUTENbHO Ha3zHaueHus Oynymend UC,
obmee onucanne UC st camux npoeKTupoBUIMKOB U rpaHuisl UC. HasHauenue
buKcupyeTcsi Kak TEKCTOBBIN KOMMEHTapuil B "HysneBOM" IMpoiiecce KOHTEKCTHOM
nuarpammbl. Hanpumep, B gaHHoM ciydyae HazHadeHue MC dopmynupyercs
cleayromuM obpa3oM: BeleHHe 0a3bl JAHHBIX O 4ieHax OuOInoTekw, puiabMax,
apeHjie W mocraBiukax. [Ipu 3TOM PYKOBOJCTBO OMOJMOTEKH JOHKHO HMETh
BO3MOXXHOCTh TMOJIy4YaTh pa3iuyHbIE BUJIbI OTYETOB JIJI BHIIIOJHEHUSI CBOMX 3aj1ad.
[lepen moctpoenueM koHTekcTHOM DFD  HeoOXxoammo mpoaHamu3upoOBaTh
BHEIIHUE COOBITUS  (BHEIIHHME OOBEKThI), OKa3bIBAIOIME BIUSHHE Ha
byHKUIHOHUpOBaHUE OMONMMOTEKH. DT 00BEKTHl B3aumojercTByoT ¢ MC nmyrem
uHdopMaImoHHoro oomMeHa ¢ Heil. M3 onmucanus nmpeaMeTHOM o0JacTH Clemyer,
YTO B Tpoiiecce paboTbl OMOJMOTEKH Y4YacTBYIOT CICAYIOIIUE TPYIIIIbI JIHOJCH:
KJIIUEHThI, MOCTABUIMKKM W PYKOBOJCTBO. OJTHU TPYNIbl SBISIIOTCS BHEINIHUMU
oObekTamMu. OHU HE TOJBKO B3aUMOJACIHCTBYIOT C CHCTEMOW, HO TaKxKe
OTIPENICIIAIOT €€ TPaHMIlbl U U300paKaroTCs Ha HadaabHOU KOHTekcTHOM DFD kax
TEPMUHATOPHI (BHEIIHUE CYIIHOCTH). B ornmume ot Hotanmuu Gane/Sarson
BHEIIIHUE CYIIHOCTH 0003HAYAIOTCS OOBIYHBIMU MPSIMOYTOJIbHUKAMHU, & TIPOLIECCHI -
OoKkpyx)HOCTsIMU. CICOK COOBITHII cTpouTcs B Bujae marpuiibl (ELM) u onuceiBaet
pa3lIMuHbIE JIEUCTBUSI BHEITHUX CyIIHOCTEHN U peakiuio MC Ha HUX. DTU NeUCTBUA
MPEACTaBIAIOT COOOW BHEIIHUE COOBITHS, BO3ACHCTBYIOIIME Ha OHOIMOTEKY.
Pazmuuator cnemyromue Tumbl coObituii: AOGOpeBmatypa Tum NC HopmansHoe

ynpasinenre ND Hopmanbsubsie ganasie NCD HopmanbHoe ynpaBieHue/gaHHbIE



TC Bpemennoe ynpasienue TD Bpemennsie pnanneie TCD Bpemennoe
yhpaBiieHue/ manabple Bee NeiCTBUS MOMEYaroTCs Kak HOpMaIbHBIC JaHHBIC. JTH
JAHHBIE SIBIIIIOTCS COOBITUAMM, KOTOphle MC BOCIpUHMMAET HENOCPEACTBEHHO,
HanpuMep, U3MEHEHHE ajJpeca KIMEeHTa, KOTOpoe JOJDKHO OBITh cpasy
3apeructpupoBano. Ouu nosBisAoTcss B DFD B kauecTBe cofep:KUMOro moTOKOB
JMaHHBIX. Matpuia cnucka coObIThil umeet ciuenytouuit Bua: Ne Onucanue Tun
Peakuus 1 KiueHt kenaet crath uieHoM O0ubiuoreku ND Peructpanus kiaueHTa
B KadyecTBe ujeHa Oubmumoreku 2 KimeHT cooOmiaer 00 m3meHeHun aapeca ND
Peructpauusi u3MeHeHHoro anpeca kiueHta 3 KimeHT 3ampammBaer apeHmy
¢bunmbma ND Paccmotpenne 3ampoca 4 Kiument BosBpamaer ¢unbMm  ND
Peructpanust Bo3Bpara 5 PyKOBOACTBO MpeNOCTaBISIET MOJHOMOYHUS HOBOMY
noctaBumky ND Peructpaumss mnocraBmuka 6 IloctaBumk cooOmaer o0
u3MeHeHnn azapeca ND Peructpanusi WM3MEHEHHOro ajapeca MocTaBlIMKa 7
[TocTaBuuk HanpasisieT GuibMm B 6ubmuoteky ND Ilonyuenue HoBoro ¢guibma 8
PykoBojcTBO 3amparmmBaeT HOBbIM oTyeT ND dopMupoBaHue TpeOyeMoro otyera
Ui pykoBojcTBa [[ns 3aBepiieHus aHanuza (YHKIHMOHAIBHOTO —acIeKTa
MOBEJICHUSI CUCTEMbl CTPOMTCSl TMOJIHASI KOHTEKCTHAsl JUarpaMma, BKJIIOYaronias
auarpaMMmy — HyneBoro  ypoBHa. [lpm  srom  mpomecc  "OmOmmorexka"
JeKoMIo3upyeTcss Ha 4  1mpolecca, OTpPaKaloUIMe  OCHOBHBIE  BUbI
aMUHUCTPATUBHOMN JeaTeibHOCTH OnOnnoreku. CymiecTByronue "adcTpakTHbIE"
MOTOKHM JIaHHBIX MEXJIy TEPMUHATOpPAMH M TpoIleccaMu TpaHCHOPMUPYIOTCS B
MOTOKH, TMPEJCTABIAIONME OOMEH JaHHBIMH Ha 00Jiee KOHKPETHOM YpPOBHE.
Cnucok coOBITUM TMOKa3bIBACT, KAaKHUE MOTOKH CYIIECTBYIOT Ha 3TOM YpOBHE:
KaKJI0€ COOBITHE M3 CIHCKA JOKHO (POPMUPOBATH HEKOTOPBIM MOTOK (COOBITHE
dbopMHpyeT BXOIHOM MOTOK, peakiusl - BBIXOJHON NOTOK). OauH "abcTpakTHBINA"
MOTOK MOJKET OBITh pa3jesieH Ha OoJsiee yeM OJUH "KOHKpeTHBIN" moToK. [ToToku
Ha JauarpaMMe BepxHero ypoBHsa [loToku Ha amarpamMme HYJIEBOTO YpPOBHS
Nudopmarust ot kiaueHnta [lanHple o kiaueHte, 3amnpoc o0 apennae Mudopmarus
Ut kineHTa Ynenckas kaprouka, OTBeT Ha 3ampoc 00 apenae Mudopmarus ot

PYKOBOJICTBA 3alpoc OTYETa O HOBBIX ujieHaxX, HoBbIN mocTaBIIMK, 3aMpoc OTYETa



O TMOCTaBIIMKaX, 3ampoc oT4eTa 00 apeHae, 3ampoc oTueTa O (PuiIbMax
Nudopmarus nns pykoBoactBa OT4eT o HOBBIX uwieHaxX, OTUeT O MOCTaBIIUKAX,
Otuer 00 apenge, Otuer o ¢unbmax Mudbopmanus oT nmocraBumka JlaHHbie o
noctaBmuke, Hosweie ¢unbmbl Ha npuBeaennoit DFD Hakonurtens TaHHBIX
"OubnmoTreka" sABIAETCS TJI00aTBHBIM WM a0CTPaKTHBIM IIPEICTaBICHUEM
XpaHUJUIIA JaHHBIX. AHaIM3 (YHKIMOHAJIBLHOTO ACIMEKTa MOBEICHUSI CHCTEMbI
JaeT mpeacTtaBieHue o0 oOMeHe U mpeoOpa3oBaHUM JIAHHBIX B CHCTEME.
B3aumocBsizp Mexay "aOCTpakTHBIMU'" MOTOKaMU JaHHBIX W "KOHKPETHBHIMH"
MMOTOKaMHU JIaHHBIX HA JIHAarpaMMeE HYJIEBOTO YPOBHS BBIPAXKAETCA B JAHArpaMmax
CTPYKTYyp naHHbIX. Ha ¢aze anamuza ctpoutcss rioOajibHash MOJENb JIaHHBIX,
MpeAcTaBisieMas B BUJIE AUArpamMMbl ''CyIIHOCTB-CBSI3b'. Mexay pa3IndyHbIMU
TUIIAMU JIHarpaMM CYIECTBYIOT ciieaytoniue B3aumocssizu: ELM-DFD: coObiTus -
BXOJHBIE MOTOKH, pPeaklUMH - BbIXOAHbIE MOTOKM DFD-DSD: nmoTtoku naHHBIX -
CTPYKTYpbl JaHHbIX BepxHero ypoBHs DFD-ERD: nakonurenu panubix - ER-
muarpaMMmbl  DSD-ERD:  cTpyKTypbl [OaHHBIX HHJKHETO YpPOBHS - aTpUOYTHI
cymHocTedt Ha ¢asze mnpoekTUpoBaHMS apXUTEKTYpbl CTPOUTCS IPEeIMETHAs
Mozenb. [Iporecc mocTpoeHus: mpeaMeTHON MOJENH BKJIIOYAET B ce0sl: AeTaIbHOE
onmucanue (PYHKIIMOHUPOBAHUSI CHUCTEMBI, MAJbHEHIINI aHaIU3 HUCIOJb3yEeMbIX
JaHHBIX U TIIOCTPOCHUE JIOTUYECKOW MOJEIHM JAaHHBIX U1 IOCIEAYIOLIEro
MPOCKTUPOBAHMS 0a3bl JaHHBIX; OMPEACIICHHE CTPYKTYpPhl MOJb30BATEIbCKOTO
unTepdeiica, cnermudpukanmu GopM U TMOPSAKAa WX TOSBICHHS; YTOYHEHHE
JMarpaMM TOTOKOB JAHHBIX M CHHCKAa COOBITHH, BBIJCICHHE CPEIU MPOIECCOB
HIDKHETO YPOBHSI MHTEPAKTUBHBIX U HEUHTEPAKTHUBHBIX, OMPEACIICHUE MJII HUX
MUHHCTIEIUPUKaUi. Pe3ynbTaTaMu NPOEKTUPOBAHUSL APXUTEKTYPHI SIBIISIOTCS:
MOJENIb  MPOLECCOB  (AMarpaMMbl  apXWUTEKTypel  cuctemMbl (SAD) wu
MUHHUCTICTIU(PUKAIMA HA CTPYKTYPUPOBAHHOM si3bIKe); Mojaenb maHHbX (ERD u
noacxembl ERD); Mozenp mosb3oBaTenbckoro wuHTepdeiica (kmaccuduxarus
MPOIIECCOB HA WHTEPAKTUBHBIE M HEUHTEPAKTHUBHBIC (DYHKIIUM, JgUarpamma
nocienosareiabHocT Gopm (FSD - Form Sequence Diagram), moka3ssiBaromiasi,

Kakue (opMbl MOSBISAIOTCS B NPWIOKEHMHM M B Kakom mnopsake. Ha FSD



¢dukcupyercss HabOp U CTPYKTypa BBI30BOB 3KpaHHbIX (opM. Huarpammsr FSD
0o0pa3yloT HepapXvio, Ha BepUIMHE KOTOPOW HAaXOIUTCS TJaBHas ¢opma
MPWIOKEHUS, pealn3yIolIero nojacucreMy. Ha BropoM ypoBHe HaxoAsTcst GOPMBI,
pealM3yIone TMPOIEeCcChl HIKHETO YPOBHA (PYHKIIMOHAIBHON CTPYKTYPBHI,
3adukcupoBaHHOM Ha guarpammax SAD. Ha ¢aze neranbHOro mpoexkTupoBaHUs
CTpOUTCS MOAyJbHasi Mojnenb. [log MOIyJIbHOW MOJENbI0 MOHUMAETCS pealibHast
MOJIENIb MPOCKTUPYEMOW MPHUKIAIHOW cucTteMbl. [lpomecc ee mnocTpoeHusd
BKJIIOYaeT B ce0sd: YTOYHEHHUE Mojenu O0a3pl JaHHBIX JUIsl TMOCIETyroIIe
redepanuu  SQL-mpeAnokeHuil; yTOYHEHHE CTPYKTYpPhlI TOJB30BaTEIbCKOTO
uHTep(delica; MOCTpOEHHE CTPYKTYPHBIX CXEM, OTPAKAIOMIUX JIOTHKY pPaOOTHI
MOJIb30BATEILCKOTO MHTEpdeiica u Mojens OuszHec-noruku (Structure Charts
Diagram - SCD) u mpuBsizka ux K QopmaMm. Pesympratramm AeTasbHOTO
OPOEKTUPOBAHUSA  SIBISIFOTCS:  MOJEIb  IPOLECCOB  (CTPYKTYPHBIE — CXEMBbI
WHTEPAKTUBHBIX U HEMHTEPAKTUBHBIX (DYHKIIHI); MOJIETb TAHHBIX (OMpenesieHre B
ERD Bcex HEOOXONMMBIX  MMapaMeTpOB IS  MPUIOKEHHUN),  MOJEIb
I0JIb30BaTENbCKOro MHTEpQeiica (auarpaMmma nocienoBaTesnbHocTd popMm (FSD),
MOKa3bIBaIoNIasi, Kakue (POPMbI MOSBISIOTCSA B MPUIIOKEHUN U B KAKOM MOPSIKE,
B3aMMOCBSI3b MEXKIAY KXol (OpMOW U OMpeNesIeHHON CTPYKTYPHOUM CXEMOH,
B3aMMOCBSI3b MEXKIY KaK0i (hopMoi U oaHON uimu 6oJee cymHuoctsmMu B ERD).
Ha ¢daze peanuzanuu crpoutcs peanusaioHHas Mmojaensb. [Ipoiecc ee noctpoeHus
BKJItOUaeT B ceds: reHepauuio SQL-npeanokeHui, onpeaensionmx CTPYKTypy
ueneBoil bBJ[ (Tabmuibl, WHIAEKCH, OTrpaHUYEHHS] UEIOCTHOCTH); YTOYHEHUE
cTpykTypHbix cxem (SCD) um aumarpamm nocnenoBareiabHoct (opm (FSD) c
MOCJIEAYIOIEH TeHepanuen Koja npuiiokeHuil. Ha ocHOBe aHanmm3a MOTOKOB
JAaHHBIX W B3aUMOJICHCTBUS MPOIIECCOB C XPAHWINIIAMU JAHHBIX OCYIIECTBIIACTCS
OKOHYATeJIbHOE BBIACNIEHUE TMOACHCTEM (TIpEABAPUTEIBHOE JTOJDKHO OBLIO OBITH
cienano u 3aMKCUPOBAHO Ha dTarne (HOPMYITUPOBKU TPeOOBAHUN B TEXHHYECKOM
3aganuu). [lpu BBIJENIEHWH TIOJCUCTEM HEOOXOAMMO PYKOBOJICTBOBATHCS
OPUHIUNIOM  (YHKIIMOHATBHOM CBSI3AHHOCTA W MPUHIIUIIOM MUHUMH3AIUU

uH(pOpMAIMOHHOW 3aBHUCHUMOCTU. HeoOXoauMo yduThIBaTh, YTO Ha OCHOBAaHUU



TaKUX 3JIEMEHTOB IMOJCHUCTEMBI KaK MPOIECCHl U JTaHHBIE Ha 3Tane pa3padboTKu
JOKHO  OBITH  CO3JIaHO  MPUJIOKEHHE,  CIOCOOHOEe  (PYHKIIMOHHPOBATH
camocTtosTenbHO. C Ipyroil CTOPOHBI NMPU IPYHNIUPOBKE MPOLECCOB U JIAHHBIX B
MOJICUCTEMBl HEOOXOJMMO YYHMTHIBaTh TpeOOBaHUS K KOH(UTYPUPOBAHUIO

MPOJYKTA, €CJIM OHU ObLIM C(OPMYJIMPOBAHBI Ha 3TAIe aHATU3A.

3. IIporpamMHBbIE CpeACTBA MOAACPKKHN )KU3HEHHOTO 1ukiia [10
3.1. Merogonoruu npoektupoBanus [10 kak nmporpaMmHubie

MPOAYKTHI.

Metononorus DATARUN u umHcTpyMmeHTanbHOe cpeactBo SE Companion
CoBpeMeHHbIE METOJIOJOTUM U PEATHU3YIONINE UX TEXHOJOTHH MOCTABISIOTCS B
anekTpoHHOM Buze Bmecte ¢ CASE-cpenctBamu M BKIIIOUAIOT OHOJIMOTEKH
poIIeCCOB,  MIA0JOHOB, METOJOB, MojJeNed U  JPYrUX  KOMIIOHEHT,
npeaHa3HaueHHbIX nJi1 noctpoeHuss I1O Toro kiacca cucTteM, Ha KOTOPBIH
OpPUEHTUPOBaHA METOJOJOTHS. DJIEKTPOHHBIE METOJIOJIOTUUA BKIKOYAIOT TaKKE
CPEACTBa, KOTOpPbHIE MOKHBI OOECIEeYuBaTh HX aJanTaluio JUIsi KOHKPETHBIX
MoJIb30BaTeIel M  pa3BUTHE METOJOJOTHM IO pe3yJibTaTaM BBINOJHEHUS
KOHKPETHBIX MpOoekToB. [Iponecc agantanuu 3aki04aeTcs B y1aJl€HUH HEHYKHBIX
npoueccoB, AevcTBuid KL U Ipyrux KOMIOHEHTOB METOJOJOTHH, B M3MEHEHUU
HEMOAXO/ISIINUX UK B T00aBJICHUU COOCTBEHHBIX MPOIIECCOB U JEHCTBUMN, a TAKKE
METOJ0B, MOJIEJIEH, CTAaHJIAPTOB U PYKOBOACTB. HacTpoiika METOL0IOTUH MOXKET
OCYILIECTBIISITECA TaKXKe IO CIEAyIoIUM acnekTam: srtanbl U omnepauun KL,
YYaCTHUKH MPOEKTa, ucnoib3dyembie moaenu K1, moanep:;xuBaeMble KOHLIENIIUU U
Jip. DJIEKTPOHHBIE METOJ0JIOTUU U TexHoyioruu (v mopajaepkuparomue ux CASE-
CPE/ICTBA) COCTaBJISIIOT SAPO KOMIUIEKCAa COTJIACOBAHHBIX HWHCTPYMEHTAIBHBIX

cpeacTs cpeasl papadorku MC.



3.1.1. Metononorugs DATARUN

Onno#t u3 HanboJee pacIPOCTPAHEHHBIX B MUPE ANEKTPOHHBIX METOI0JIOTUN
apisierca  meroposiorusi DATARUN. B cooTBeTcTBUM € METOJIOJOTHEH
DATARUN XII IIO pa3buBaeTcsi Ha CTaauu, KOTOPbIE CBS3BIBAIOTCS C
pe3yNbTaTaMu BBINOJHEHUS OCHOBHBIX IMPOLECCOB, ONPEAEISIEMBIX CTaHAAPTOM
ISO 12207. Kaxnyro cTagui KpoMe €€ PEe3yiabTaTOB AOJDKEH 3aBEPIIATh IUIaH
pabor Ha crueaytomyto craguto. Craaus QopMupoBaHusi TpeOOBaHUN U
IUTAHUPOBAHMS BKIIIOUAET B CEOsl ACHCTBUS MO OMPEIEICHUIO HAYaJbHBIX OLEHOK
o0beMa U CTOUMOCTH TpoeKTa. JloMKHBI OBITH cPOpMyIUpPOBAHBI TPEOOBAHUS U
PKOHOMHYECKOe oOocHoBaHue s pa3padotku MC, (yHKUMOHAIBHBIE MOJETU
(Mozmenu OU3HEC-TIPOLIECCOB OpPraHU3AlMK) U UCXOJHAs KOHIENTyalbHas MOJEIb
JAHHBIX, KOTOPBIE JAaIOT OCHOBY /I OLEHKM TEXHUYECKOW pean3yeMOCTH
npoekta. OCHOBHBIMHM pe€3yJbTaTaMU 3TOH CTaAuu AOJKHBI OBITh MOJENIU
JEATEIIBHOCTH ~ OpPraHu3aluu  (MCXOOHBIE MOJEIM TMPOIECCOB U  JaHHBIX
OpraHu3alyu), TpeOOBaHUS K CHCTEME, BKIIIOYasl TPEOOBAHMS MO COMPSHKEHUIO C
cymectBytomumu  UC, wucxoanwii OusHec-tuiaH. CTagusi KOHIENTYalbHOIO
MPOEKTUPOBAHKUS HAYMHAETCS C JETAIbHOTO aHaiu3a NEPBUYHBIX JIaHHBIX U
YTOYHEHUSA KOHUENTYyaJlbHOM MOJENH JaHHBIX, IIOCJIE€ YEro MPOEeKTUPYETCs
apXUTEKTypa CHUCTEMBbl. ApXUTEKTypa BKIIOYAaeT B ceOs  pasereHue
KOHIIENTYaJIbHON MO/IENU Ha 0003puMble oaMoenn. OLEeHUBaeTCs] BO3MOXHOCTh
uCIosb30BaHus cymecTByommx MC u BbIOMpaeTcs COOTBETCTBYIOLIUMN METOA MX
npeoOpaszoBanus. [locne mocTpoeHus MpoeKTa YTOUHSETCS HCXOIHBIM Ou3Hec-
1aH. BBIXOAHBIMM KOMIIOHEHTaMH JTOM CTaJWM SIBISIOTCS KOHIIENTyaJlbHas
MOJIeJIb JTaHHBIX, MOJEINIb APXUTEKTYPhl CUCTEMbI U YTOUHEHHBIN On3Hec-miaaH. Ha
CTaANH CHeNU(PUKAINKA TMPUIIOKEHUNA TPOJIODKACTCS TMPOIECC CO3JaHUS |
neranu3anuu npoekrta. KonmenTyanbHas MoOAENb JaHHBIX MpeoOpaszyercs B
PEISIIMOHHYI0 MOJIeNb JaHHbIX. OrnpenensieTcss CTPYKTypa MOPHIOKEHUS,

H€O6XOJII/IMBIC I/IHTCp(l)el\/'ICBI IMPUIIOKCHUA B BHJAC 3KPAHOB, OTUCTOB W ITAKCTHBIX



MIPOIIECCOB BMECTE C JIOTMKOW WX BBI30BA. MoOJeNb MaHHBIX YTOUHSAETCS OW3HEC-
mpaBuWjIaMd M METOJAAMH IS Kaxaod Tabmuikl. B KoOHIeE »dToil craguu
MPUHUMAETCSl OKOHYATENbHOE PEeIlIeHHEe O crocobe peanu3anuu npuioxeHui. [o
pe3ynbTaTaM CTaiuH JOJDKEH OBITh MOCTpoeH mpoekT VC, BKIIOYAIOMUNA MOACIN
apxutektypsl UC, nannbix, pyHkiui, natepdeicoB (C BHEIIHUMH CUCTEMAMU U C
MOJIb30BATENSIMU), TpeOOBaHUN K pa3pabaTbiBa€MbIM MNPUIIOKEHUSIM (MOJIeTH
JTaHHBIX, HHTEep(DENcoB U (QYyHKIMIT), TpeOOBaHUI K AOPAaOOTKAM CYIIECTBYIOIINX
HUC, TpeboBaHMii K MHTErpalMyd MPUIIOKEHUM, a Takke CcHOpMUPOBAH
OKOHUYarenpHbI MiaH co3ganuss WC. Ha cragum pa3paOOTKH, WHTETpald H
TECTUPOBAHUS JOJDKHA OBITh CO3/1aHa TecToBas Oas3a JaHHBIX, YacTHbIE U
KOMILJIEKCHbIE ~ TecThl.  [IpoBomutcs  pa3paboTka, MPOTOTUNHMPOBAHUE U
TECTUpOBaHWE 0a3 JaHHBIX M TPUIOKEHUHA B COOTBETCTBUM C IPOCKTOM.
OTnaxxuBaroTcss WHTEPPENChl € CYHIECTBYIOUMMHU cucTteMamMu. OnuchIBaeTCs
koH(purypanust tekymed Bepcuu [10. Ha ocHOBe pe3ylibTaToB TECTUPOBAHUS
MPOBOAUTCS onTUMU3alUs 0a3bl JaHHBIX U npuiiokeHuid. [lpunoxeHus
VHTETPUPYIOTCS B CUCTEMY, MPOBOJUTCS TECTUPOBAHUE NPUIOKEHUU B COCTABE
CHUCTEMBI U MUCIBITAHUS CUCTeMbl. OCHOBHBIMU pPE3YyJbTaTAMU CTAJIAH SIBJISIOTCS
TOTOBBbIE TPUIIOKEHUS, MPOBEPEHHBIE B COCTABE CUCTEMbI Ha KOMIUIEKCHBIX
TecTax, Tekymee onucanue KoHdurypamuu [10, ckoppekTUpoBaHHAs 1O
pe3yJibTaTaM MCIBITAHUN BEPCUS CUCTEMBI M DKCIUTyaTallMOHHAs JOKYMEHTALUS HA
cuctemy. Craausi BHEApPEHHUsS BKJIIOYaeT B ceOs JEHCTBUS IO YCTAaHOBKE W
BHEApPEHUIO 0a3 JaHHBIX M TpuiIokeHUH. OCHOBHBIMH pe3yjbTaTaMH CTaIuu
JIOJDKHBL OBITh TOTOBasi K OJKCIUTyaTallud M TIEPEHECEHHAas Ha MPOrpamMMHO-
anmapatHyro  1uiatopMy — 3aka3uMKa ~ BEpPCUSl  CHUCTEMBbI,  JOKyMEHTAIlUs
CONPOBOXICHHUSI W aKT NPUEMOYHBIX HCIHBITAHWM 110 PE3yJbTaTaM OIBITHOM
skcruryatanuu. CTaguv COMPOBOXKICHUS M Pa3BUTUSA BKIIOYAKOT MPOLECCHl U
OTIepaIiy, CBSI3aHHBIC C PETUCTPAlUCH, TMAarHOCTUKON M JOKaJIU3aIlied OIMOoK,
BHECEHHEM  M3MEHEHUW U  TECTUpPOBaHUEM, IMPOBEJICHHEM  JOpabOTOK,
TUPaXXUPOBAHHEM U pacnpocTpaHeHreM HoBbIX Bepcuit IO B Mectra ero

JKCIUTyaTalluk, TMEPEeHOCOM  NPWIOKEHHM Ha  HOBYH  IuiatpopMy U



MacimtabupoBanueMm cuctembl. Craaust pa3BuTUA  (PAKTUUECKH  SBISIETCS
NOBTOPHOMN uTepauuent craauu papadorku. Meromonoruss DATARUN onupaercs
Ha JIB€ MOJCIIM WJIM Ha JIBa MPEICTABJICHUSA: MOAENb opranuzanuu; moxaens MC.
Metononoruss DATARUN 0Oa3upyercss Ha CUCTEMHOM IMOJXOJE€ K OIHUCAHUIO
JEATEeNIbHOCTH opranu3anuu. l[locTpoeHue Mojeneli HAuYWHAETCA C OMMCAHUA
MPOLIECCOB, U3 KOTOPBIX 3aTE€M H3BJICKAIOTCS MEPBUYHBIC JaHHbIE (CTAOMIIbHOE
ITOAMHOKECTBO JaHHBIX, KOTOPBIE OPraHU3alMsl TOKHA UCIIOJIb30BATh U1l CBOEH
nesiteabHOCTH). [lepBUYHBIE JaHHBIE OINUCHIBAIOT MPOAYKTHl WM  YCIYTH
OpraHU3alll{, BBIMOJIHIEMbIE ONepanuy (TPaH3aKIUN) U TOTPeOIsieMbIe PECYPCHI.
K nmepBUYHBIM OTHOCATCS TaHHBIE, KOTOPHIEC OMKUCHIBAIOT BHEIIHUE U BHYTPEHHUE
CYIIHOCTH, TaKW€ KaK CIy)Kalllhe, KJIMEHTbl WJIM areHTCTBA, a TaKXE JaHHEIE,
MOJTyYEHHbIC B Pe3ysibTaTe MPUHATUSA PEIICHUM, Kak Hampumep, rpaduku pador,
1eHsl Ha npoaykThl. OcHoBHOM npuHIUn DATARUN 3akitogaercss B TOM, 4TO
NEepPBUYHBIC JAHHBIC, €CIM OHHM JIOJDKHBIM 00pa3oM OPraHu30BaHbl B MOJIEIh
JAHHBIX, CTaHOBSITCS OCHOBOM I TpoeKkTupoBaHus apxurekrypsl HC.
Apxutektypa UC Oyner 6osee cTaOUiIbHOM, €ClM OHA OCHOBaHA Ha MEPBUYHBIX
JJAHHBIX, TECHO CBS3aHHBIX C  OCHOBHBIMH  JICJIOBBIMH  OIIEpPALUSMH,
OTIPEJICIISIIONTMMHU TIPUPOTy OM3HEca, a HE Ha TPATUIIMOHHOW (HYHKIIMOHAIHHOM
moaenu. Jlrwobas MC (pucynok 3.1) mpencraBiaser cobOoii Habop MomyJeH,
UCIIOJIHSIEMBIX MPOLIECCOPAaMU M B3aMMOJICHCTBYIOIIMX ¢ 0Oa3amMu JaHHBIX. bazbl
JAHHBIX M TPOILIECCOPHl MOTYT PACMOJaratbCsl IEHTPAIU30BAHHO WM OBITH
pacrnipeneneHHbIMUA. COOBITHSI B CUCTEME MOTYT WHMIIMUPOBATHCS BHEITHUMU
CYIIHOCTSIMU, TAaKUMHM KakK KJIMEHThl y OAHKOMATOB WJIM BPEMEHHBIE COOBITHS
(koHeI[ MecsiIla Wiu KBapTayia). Bce TpaH3aKIuu OCYyIIECTBISIOTCS Yepe3 OOBEKTHI
WIM MOJyJW WHTepdeica , KOTOpble B3aUMOJCHUCTBYIOT C OAHOW wuiu Oosee
6azamu ganubiX. [lomxom DATARUN mnpecnegyer JBe I1eiu: OMPEICIHTH
CTaOWJIbHYIO CTPYKTYpy, Ha OCHOBe KoTopoi Oyner ctpouthess UC. Taxoit
CTPYKTYpPOH SIBJIIETCA MOJEIb [AHHBIX, IMOJYyYE€HHAs W3 TEPBUYHBIX JIAHHBIX,
MPEACTABIAIONNX (yHIAMEHTAIbHBIE TPOIECCH OPTraHU3aINK; CIPOEKTUPOBATH

NC na ocHoBaHuM Mojenu AaHHbIX. OOBEKTHI, (GOpMHpPYyEMble HAa OCHOBAHUU



MOJICJTH TAHHBIX, SBJISIOTCSA 00bEeKTaMU 0a3bl TAHHBIX, OOBIYHO pa3MeNIacMbIMU Ha
cepBepax B cpene kimeHt/cepBep. OOBEKTHI WHTEpdeica, OmpeneIeHHbIE B
ApXUTEKType KOMITBIOTEPHON CHCTEMbI, OOBIYHO Pa3MEIIAlOTCs Ha KIMEHTCKON
gacTH. Mojenb JTaHHBIX, SBISFOIIASCS OCHOBOW IS CHEIU(pUKAIMA COBMECTHO
UCTIOJIb3YEeMBIX OOBEKTOB 0a3bl JAaHHBIX W Pa3IMYHBIX OOBEKTOB HHTepdeiica,
obecnieunBaer compoBoxaaemocts MC. Jlns ux co3ganus ucnonbdyercs CASE-

cpenctso Silverrun, onmrcanHoe B MOpa3aese.

5.1. Silverrun

OOecnieurBaeT  aBTOMATH3alMIO  MPOBEAEHUS  MPOEKTHBIX  paboT B
coorBerctBuM ¢ Metomonorueit DATARUN. [IlpenocraBisiemas 3TUMU
CpelICTBaMH cpefia MPOCKTUPOBAHUS J1aeT BO3MOXKHOCTh PYKOBOJUTEIIO MPOEKTa
KOHTPOJIMPOBATh MPOBEACHUE PaOOT, OTCICKUBATH BBIMOJTHEHUE PadOT, BOBPEMS
3aMeyaTh OTKJIOHEHHUs OT rpaduka. Kaxapiii yuacTHUK MPOEKTA, MOAKIIOYUBIINCH
K 3TOU cpelie, MOKET BBISICHUTBH COJCPKAHUE W CPOKH BBIMOJHEHUS MOPYUCHHOM
eMy paboThl, JETAIbHO HM3YYUTh TEXHUKY €€ BBINOJHEHUS B TUIEPTEKCTE IIO
TEXHOJIOTUSIM, M BBI3BaTb MHCTPYMEHT (Moaynb Silverrun) s peajbHOTO
BBITIOJTHEHUS paboThl. MIH(pOpMaMoOHHAs CHUCTEMa CO3JAeTCs MOCIEI0BATCIbHBIM
MOCTPOEHUEM PsiJia MOJIEJICH, HAaUMHAsI C MOJIEJIM OM3HEC-TIPOIIECCOB U 3aKaHYMBas
MOJZIEJIBIO [IpOrpamMMbl, aBTOMaTu3upytouied 3tu npoueccel. BPM  (Business
Process Model) - monens Ousnec-nporieccoB. PDS (Primary Data Structure) -
cTpykrypa mnepBuuHblX gaHHbiX. CDM  (Conceptual Data Model) -
KOHIIeNTyallbHast Mozenb AaHHbiX. SPM (System Process Model) - monenb
nporieccoB cuctembl. ISA (Information System Architecture) - apxutexTypa
uHpopmarmonHon cucteMbl. ADM (Application Data Model) - Mmogenp maHHBIX
npuioxenusi. [IPM (Interface Presentation Model) - Momens mnpencraBieHus
untepdeiica. ISM (Interface Specification Model) - mozens cnenudukanuu
unrepdeiica. CozmgaBaemas WMC jgomkHa OCHOBBIBaTbCA Ha  (DYHKIHUAX,

BBINIOJIHAEMBIX Opranuszauuend. Iloatomy mnepBas co3maBaemMass MOJAENb - 3TO



MOJieJb OM3HEC-TIPOLIECCOB, MOCTPOCHHUE KOTOPOH OCYIIECTBISETCS B MOJYJE
Silverrun BPM. [lnsa sToif Moaenu ucnomib3yercs crneuuaibHas Hotanuss BPM. B
IpOLECCE aHaM3a M cHeuu@UKauu OU3HeC-PYHKIMH BBIABISAIOTCS OCHOBHBIE
uH(GOPMAIIMOHHBIE OOBEKTHI, KOTOPBIE JOKYMEHTHUPYIOTCS KaK CTPYKTYPbI IaHHBIX,
CBS3aHHBIE C NMOTOKAMHM M XpPaHWIMIIAMM MoJen. VMcTouHMKamu s CO3aHMs
CTPYKTYpP SBJIAFOTCS MCIOJIB3yEMbIE B OpPraHU3alld JOKYMEHTHI, JOJKHOCTHBIC
WHCTPYKIMHU, ONMCAaHUs MPOU3BOACTBEHHBIX ONEpaluil. DTU JaHHbIE BBOJATCA B
TOM BUJE, KAK OHM CYILECTBYIOT B JIEATEIBHOCTH Opranusauuu. Hopmanusanus n
ylajaeHue u30bITOYHOCTU MMPOU3BOIUTCS MO3KE MPU MOCTPOCHUN KOHIENTYaIbHOU
Mozaenu JaHHbIX B monyne Silverrun ERX. Ilocne co3manus monenu OuzHec-
IPOLECCOB HMH(pOpMaLUsl COXpaHseTCsl B PENO3UTOpUM MpoekTa. B mpouecce
oOcnenoBaHuss paOOThl OpPraHW3alMU  BBIABISIIOTCA U JTOKYMEHTUPYIOTCS
CTPYKTYPbl NEPBUYHBIX JAaHHBIX. OTHU CTPYKTYpPbl 3aHOCSTCS B PEIO3UTOPHUM
Moayiass BPM mpu omucaHny LUPKYyIMPYIOIIMX B OPraHU3ALMHM JTOKYMEHTOB,
cooOmieHnii, AaHHBIX. B Moaenn OHM3HEC-IPOLIECCOB NEPBUYHBIE CTPYKTYPHI
JaHHBIX CBSI3aHBI C MOTOKAMHU U XpaHWIMIIaMu uHGopmanuu. Ha ocHoBe CTpyKTyp
MEePBUYHBIX JaHHBIX B MoayJe Silverrun ERX co3naercst KoHiienTyajibHasi MOJIEIb
naHHbIX (ER-monens). OT cTpyKTyp HEPBUYHBIX JAHHBIX KOHLENTyaJIbHAS MOJEIb
OTJMYAETCs  yJaJeHWEeM U30BITOYHOCTH, CTaHAapTH3alUell HauMEHOBaHUM
MOHATHM M HOpManu3auuen. Otu onepauuu B moxayne ERX BeIMonHSAIOTCA npu
MOMOIIIM BCTPOCHHOW HJKCIEPTHOM cHUCTeMBI. llenbp KOHIENTyalbHOM MOIIEHN
JAHHBIX - ONHUCAaTh MCHOJb3yeMylo uH(popmaluioo 0e3 naeraneid BO3MOMKHOU
peanu3auuu B 0a3e  JaHHBIX, HO B  XOpPOUIO  CTPYKTYPUPOBAHHOM
HOpMaJM30BaHHOM BuJe. Ha ocHoBe Mojenu  Ou3HEC-IPOLIECCOB U
KOHIENTYAJIbHOM  MOJENM  JIaHHBIX  MpoekTupyercsa  apxurtekrypa HC.
OnpenensroTcsi BXOASIINE B CUCTEMY NPHIOKEHHS, Ul KaXXJIOrO MPUIIOKEHHUS
CHeMPUIHUPYIOTCS  UCHOJb3yeMble JaHHbIE U peaju3yemble  (YHKIUU.
Apxutektypa HMC co3maercs B moayie Silverrun BPM ¢ ucnonb3oBaHueM
cnenrabHo HoTauuu [SA. OCHOBHOE cOJiepKaHUE ATOM MOJIENU - CTPYKTYpHbIE

KOMIIOHCHTBI CHUCTCMbI W HaBUT'allUd MCXKAY HHUMHU. KOHH@HTyaHBHaH MOICIIb



JAHHBIX pa30MBaeTCS HA YACTH, COOTBETCTBYIOIINE BXOASIINM B COCTaB CHCTEMBI
npunoxkeHusiM. Ilepen pa3paboTkoi MpUIOKEHUH JOKHA OBITH CIPOEKTUPOBAHA
CTpyKTypa KopmopaTuBHOM 06a3bl  manHbix. DATARUN  npenmonaraer
UCIIOJB30BaHUE 0a3bl JAHHBIX, OCHOBAHHOM Ha PEIAIMOHHOM  MOJEIH.
KoHuenTtyanbHass MOA€ENb JaHHBIX MOCIE HOPMAaIU3alMKU MEPEHOCUTCS B MOIYJb
pensimoHHoro moaenupoBanus Silverrun RDM ¢ moMonipio cenuaibHOro MocTa
ERX-RDM. IlpeobpazoBanue moxaenu u3 ¢opmara ERX B dopmar RDM
MPOUCXOJUT AaBTOMATHYECKH ©0e3 BMemaTelnbcTBa ToJib3oBaTens. [locie
npeoOpa3zoBanus (OPMATOB MOIYIACTCSI MOJCIb PEISIIMOHHON 0a3bl JaHHBIX. JTa
Mojenb aetanusupyercs B moayne Silverrun RDM ompeneneHueM ¢uzndeckon
peanuzaruu (tTunoB gaHHeIXx CYBJI, kimtodel, HHIEKCOB, TPUTTEPOB, OTPaHUYCHUM
CCBUIOYHOM 1enocTHOCTH). [IpaBuiia oOpabOTKM MaHHBIX MOXKHO 3aJaBaTh Kak
HEIMOCPEACTBEHHO Ha sA3bIke mporpammupoBanuss CYBJI, Tak u B nekinapaTUBHOU
dbopme, He MpUBA3aHHOM K peanuzaiuu. MocTel Silverrun k pensiiimoHHbIM CYB/]
MEpPEeBOJAT 3TH JACKJIAapaTUBHBIC MpaBUJia Ha SI3bIK TPEOYeMOUl CHUCTEMBI, UYTO
CHI)KACT TPYJ0EMKOCTh MPOTPaMMUPOBAHUS MPOIEAYp cepBepa 0as3bl JIaHHBIX, a
TaKXe TMO3BOJISIET M3 OJIHOM crHelnu(UKalMu TeHEepUpPOBATH MPHUIOKECHUS IS
pasubix CYBJI. C mnomomp MOJEIU CUCTEMHBIX IIPOIECCOB JETAIbHO
JOKYMEHTHUPYETCSl MOBEICHUE KaXXJI0ro npuiioxenus. B moayine BPM co3paercs
MOJIEIb CHUCTEMHBIX IPOIIECCOB, OMpEENAIoNas, KakuM o0pa3oM peaau3yroTcs
Ou3HEeC-TIPOIIeCChl. DTa MOJIENb CO3/IA€TCsl OTIEIBHO JUISl KaXKI0TO MPHIIOKEHUS U
TECHO CBA3aHA C MOJCJIbIO JTAHHBIX MNpPWIOKEeHUA. [IpusioxkeHue coCTOUT u3
UHTEPPENUCHBIX OOBEKTOB (SKPaHHBIX (QOpPM, OTYETOB, Mpoueayp O0O0padOTKU
nauubix). Kaxnaeiii uaTepdeiic cucteMbl (9kpanHas (Gopma, OTYET, Mpoleaypa
00pabOTKMU JaHHBIX) UMEET JNIeJI0 C MOJMHOXKECTBOM 0a3bl JaHHBIX. B Mopjenu
JTAHHBIX TPWIOKEeHUs (co3maHHoW B moayie RDM) co3maercs momcxema 6asbi
JAHHBIX IS KaXI0To HHTepdeiica ITOro MNPUIIOKEHHs. YTOYHSIOTCS TaKkKe
npaBuwia 0OpaOOTKM JaHHBIX, chenuduuHble IS Kaxkaoro uHTepderica.
Wurtepdeiic pabotaer ¢ JaHHBIMH B HEHOPMAJIM30BAaHHOM BHUJE, IOATOMY

cnenuuUKanus JaHHBIX, KaKk €€ BUIUT uHTepderic, ohopmisieTcss Kak OTAeNIbHas



moJicxeMa MOJIeNI JaHHBIX WHTepderica. Monens npeacTaBieHus uHTepdeiica -
3TO ONHCAaHME BHEIIHErO0 BHAAa HHTepdeiica, Kak ero BHUAUT KOHEYHBIN
MOJIb30BATENIb CHUCTEMBI. JTO MOMKET OBbITh KaK JOKYMEHT, IOKa3bIBAIOUIUI
BHEIIHUI BHUJ OHKpaHa WM CTPYKTypy OTYe€Ta, TaKk W caM OJKpaH (OT4er),
CO3J[aHHBIN C MTOMONIBIO OJHOTO U3 CPECTB BU3YAIbHOU pa3pabOTKU MPUIIOKEHUN
- TaKk Ha3bIBaGMBIX S3BIKOB 4eTBepToro mokosienus (4GL - Fourth Generation
Languages). Tak kak OOJbIIMHCTBO sI3bIKOB 4GL MO3BOMSIOT OBICTPO CO3/1aBaTh
paboTarone TPOTOTUIBI MPHIOKEHUH, MOJIb30BaTElb HMEET BO3MOXKHOCTH
YBUJIETh pabOTAIONIUI MPOTOTUI CUCTEMbl HA PAHHUX CTAJIUSIX MPOCKTUPOBAHUS.
[Tocie co3manusg  TOACXEM  PENSUMOHHOM  MOJAENM  JJIsi  NPUJIOKEHUN
MPOEKTUPYETCA JETajlbHAsl CTPYKTypa Ka)XXIOro NPWIOKEHHS B BHJIE CXEMBbI
HaBHUrallMM SKPaHOB, OTYETOB, MPOLEAYp MaKeTHOW 00paboTku. Ha nanHoM miare
3Ta CTPYKTypa ACTAIM3UPYETCS JO0 yKa3aHHWsl KOHKPETHBIX CTOJOLIOB U TaOIUIL
0a3bl JaHHBIX, MpPaBWJI HX OOpaOOTKH, BHAA HKPaHHBIX (GOPM U OTYETOB.
[TomyyeHnHast MOJIEb I€TAIbHO JOKYMEHTHUPYET MPUIIOKEHHE U HEMOCPEACTBEHHO
UCIIOJIB3YETCSl NI MPOTPaMMUPOBAHUS  CHEIU(GUIUPOBAHHBIX HHTEPGEHCOB.
Jlanee, ¢ MOMOWIBIO CPENCTB Pa3pabOTKHU MPUIOKEHUN MPOUCXOIUT (PU3HUECKOE
CO3[JaHUE CHCTEMBI: TPUJIOKEHHUS MPOrPAMMHUPYIOTCS W HHTETPUPYIOTCS B

UH()OPMAITMOHHYIO CHCTEMY.

3.1.2. MuacTpymMenTansHoe cpeactBo SE Companion.

HNuctpymentanbHoe cpeactBo SE Companion siBisieTcs cpeAoi, B KOTOPOU
peann30oBaH 31eKTpoHHBIM BapuaHT meroposiornn DATARUN. Ono no3Bosser:
CO3/1aThb THUIIEPTEKCTOBOE OIMCAHWE METOJOJOTMM B BHJIE MEPAPXUU ONUCAHUSA
CTa/IMii, 3TANOB U ONepaluil pa3paboTKu; CO3/IaTh TUIIEPTEKCTOBOE OMMCAHUE BCEX
METOJIOB W MeToAuk peanusanuu mnporeccoB JXKI[ IIO; Belmenutrs u3
runepTekcToBoro onucanus uepapxuto npoueccos XKL [TO ana minanupoBanus u
yopaBiaeHust nporeccom  cozmanus  [1O  (uepapxuio  paboT); HM3MEHSTH

runeprekcToBeie ommcanus JKI[ W MeTomoB Tak, Kak 3TO HEOOXOAMMO



pa3paboTurKy, MHBIMH CJIOBAMH, MPOU3BOJUTH ABTOPU3ALMIO METOJOJOTHMH U
OTCJIEKMBATh AT W3MEHEHHS B HEpapxuu padoT, MNpeAHa3HAYEHHOW IS
yIOpaBJICHUS TPOEKTOM; TMpuBsizaTh K mnponeccaM JKI[ wuHCTpymMeHTanbHbIE
CpEICTBa MOAJEPKKH ITHX TMPOILIECCOB U OOECHEUYUTh BBI30B MHCTPYMEHTAIBHBIX
CPEIICTB U3 COOTBETCTBYIOIIMX SKPAaHOB TUIEPTEKCTOBOIO CIPABOYHUKA,
o0ecreyuTh MNPOCMOTP THUMEPTEKCTOBBIX HJKPAHOB OMHUCAHUS HCIOJIb3yEeMbIX
METOJIOB W3 HWHCTPYMEHTAJIBHBIX CPEACTB; OOECIEYUTh MOIICPKKY Ipoliecca
yIOpaBJIeHUs] pa3pabO0TKO, B YaCTHOCTH, 32 CUET B3aMMOJCHCTBUS CO CPEICTBOM
wianupoBanus pabor MS Project, oleHuBaHUS TPYAOEMKOCTH MPOEKTa,
OTCJIC)KMBAHUS BBITIOJTHEHUS paboT, co3nanHus rpadukoB paboT, u ap. OcobeHHO
BKHBIMU SIBJISIOTCSI BO3MOKHOCTh aBTOPU3AIIUU METOJIOJIOTMH U MHTEPAKTUBHBIN
JIOCTYN JII000TO pa3paboTyMKa K OMMCAHUIO JHO0OT0 METOJla WJIM Tpollecca B
HY>KHBI €eMy MOMEHT BpeMeHu. Ha coBpeMeHHOM 3Tare pa3BUTHs TEXHOJOTUH, B
YCIIOBUSIX OBICTPOTO M3MEHEHHS KaK MPOrPAMMHBIX U allapaTHBIX CPEACTB, TaK U
3ajay OW3HEca, METOAOJIOTHUS CO3[aHusl, CONpOBOXIeHUA W pa3Butus [1O He
JIOJDKHA OBITh HEM3MEHHOW; OHa JIOJDKHA WMETh BO3MOXHOCTh W3MEHSTHCA U
HACTPanWBaThCsA HA HOBBIE TEXHOJIOTMH, METOABl M MHCTPYMEHTAIbHBIE CPENICTBA.
CoBpemennbie pazpadoturiku Oonbiux MC mpuoOpeTaloT OJHY WM HECKOIBKO
METOJIOJIOTUH TIOCTaBIIMKAa, a 3aTéM CO3Jal0T Ha HMX OCHOBE COOCTBEHHBIE
METOJIOJIOTUM W TEXHOJIOTHH, aJalTHUPOBAHHBIE K KOHKPETHBIM YCIOBUSAM (CM.
noapasznen 1.3). B SE Companion HCXOJHBIM JOKYMEHTOM, OMHCHIBAIOITUM
Meroaosoruto (kak npouecchl JKI[, Tak W Bce COMYTCTBYIOIIME METOABI U
METOAMKH), sBisieTcss ¢ain B Qopmate MS Word. Oto oOecneunBaer
BO3MOXXHOCTH JJII ONMUCAHHUs METOJIOJIOTUU C JII0OOM CTENeHblo AeTalu3alui,
MIPOBEJICHUS Pa3METKH ISl CO3/IaHUs TUTIEPTEKCTa M aBTOPU3AIIMU METOI0JIOTUH B
OPUHATOM CTaHIapTHOM (opmare. ['MIepTeKCTOBOE ONMUCAHUE METOJOJOTUU U
TexHoioruu coznanus [1O cTpouTcs U3 onucaHus MPOLECCOB KUZHEHHOTO IUKJIA,
METOJIOB M METO/IMK, U MIPEACTABISET COOON eAMHBIN TUIIEPTEKCTOBBIN TOKYMEHT B
dopmare MS Help. HroroBoe TrumepTekcToBOE OMUCAHUE TMOIY4YaeTCs B

PE3YJbTATC TPAHCIALIWNW HMCXOJHOI'0 JOKYMCHTA. Bce m3meHenus u JOITOJIHCHUA



MCTOJO0JIOTHHU  MPOU3ZBOIAATCA IMOCPECACTBOM  KOPPCKTUPOBKU U, BO3MOKHO,
I[OHOJIHHTGJ'IBHOﬁ pPasSMCTKN HCXOAHOI'0 JOKYMCHTA. Onucanue MCTOOO0JI0TNN
Cco3aaHusl CUCTCMbI OOBIYHO COCTOHUT M3 pa3aciia OIMHUCAaHUA ITPOLCCCOB H(H u
pasaciioB OlMcCaHusad MCTOAO0B M MCTOIMK. B cBoro o4cpcab, pas3aci OIMMCaHUH
mpoHuecCcCoB COCTOUT H3 HUCPAPXHUU OIMCAaHUU CTEII[Hﬁ, OTallOB H onepalmﬁ
ZKHU3HCHHOI'O INIUKJIAa C 00s3aTeILHBIM  ONUMCAHUEM BBIXOJHBIX KOMIIOHCHTOB
KaXXJ10T0 IIponccca. Kommonentsr 110 CO3Jar0TCA € NINPUMCHCHHUECM MCTOJIHUK U

MCTOAO0B, OIMUCBIBACMBIX B COOTBCTCTBYIOIIUX PA3CIIaX.

3.2. CASE-cpencrra.

O6mias xapakrepuctuka u kinaccudukanus CoBpemenHole CASE-cpenctsa
OXBAaThIBAIOT OOIIMPHYIO 00JIACTh MOJACPKKA MHOTOUMCIEHHBIX TEXHOJIOTHM
npoektupoBanuss MC: oT mpocThIX CpeACTB aHaiIM3a M JOKYMEHTHPOBAHHUA [0
MOJIHOMACIUTAOHBIX CPEACTB aBTOMATU3ALMU, MOKPHIBAIOIIUX BECh KU3HEHHBIN
uuki [10. Haubonee tpynoemkumu stanamu pazpabotku MC sBisitoTCsa 3Tarbl
aHaJln3a U MPOEKTUPOBaHUs, B mpouecce KoTopbix CASE-cpencTBa obecrneuynBaioT
KAueCTBO IPUHUMAEMBIX TEXHUYECKUX PEIIEHUH W TOATOTOBKY IPOEKTHOMN
nokymeHTauuu. Ilpy 3ToM OONBIIYIO pOJb HIPAlOT METOJbl BHU3YaJbHOTO
npejcTaBieHus UHPOpMAIMKU. DTO MPEANnoiaraeT NoCTPOEHUE CTPYKTYPHBIX WUIIH
WHBIX UarpaMM B peaibHOM MaciuTabe BpeMEHH, UCIIOJIb30BaHHE MHOT0OOpa3HOM
LBETOBOM NaJMUTPhI, CKBO3HYIO MTPOBEPKY CHUHTAKCUYECKUX MpaBuil. ['paduueckue
CpeICTBa MOJEIUPOBAHUS MPEIMETHOM 00JacTU MO3BOJISIIOT Pa3pabOTUYMKaM B
HarJISIIHOM BHJIE M3y4aTh cyuiecTBymoyto MC, nepectpanuBaTh €€ B COOTBETCTBUU
C TMOCTAaBJICHHBIMU IEIAMU M HUMEIOIMMUMUCS orpanndeHusiMu. B paspsng CASE-
CPEICTB TOMAJAOT KaK OTHOCHUTEJIBHO JEIIEBbIE CUCTEMBI ISl NEPCOHAIBHBIX
KOMITBIOTEPOB C BEChbMa OTPAHUYEHHBIMU BO3MOKHOCTSIMH, TaK U JIOPOTOCTOSIINE
CUCTEMBI JJIs1 HEOJTHOPOIHBIX BBIUMCIUTEIbHBIX MIIAT(OPM U ONEPAIIIOHHBIX CPE/I.
Tak, COBpEMEHHBIN PBIHOK IPOrPAMMHBIX CpPEICTB HACUMTHIBAET OKoyio 300

pazmunbix CASE-cpenctB, HamOoyiee MOIIHBIE M3 KOTOPHIX TaK WM HHAYe



UCIIONB3YIOTCSl IPAKTUYECKA BCEMHU BEAYLIUMH 3anaJHbIMU pupMaMu. OOBIYHO K
CASE-cpencTtBaM oTHOCST J1H000€ TPOTPAaMMHOE CPEICTBO, aBTOMATH3UPYIOIICe
Ty WIM UHYIO COBOKYIMHOCTH IpolieccoB >ku3HeHHoro mukia [10 u obnanaromee
CIIEIyIOIIMMUA  OCHOBHBIMH  XapaKT€PHbIMH  OCOOEHHOCTSIMHU:  MOIIHbIE
rpaduueckue  cpeacrBa  Juisl  omuMcaHus U JokyMeHTupoBaHusi  UC,
oOecrieunBaroIme ynooHsld uHTEp(deiic ¢ pa3pabOTYMKOM M Pa3BUBAIOIIUE €TO
TBOPYECKUE BO3MOYKHOCTH; MHTErpanus oTaeidbHbIXx KoMroHeHT CASE-cpencts,
oOecrieunBaroIas yrnpasiasieMocTh mporeccoM pazpadotku MC; ucnonb3zoBaHue
crenuaibHbiM 00pa30M OpPraHM30BaHHOIO XPAHWIMINA MPOEKTHBIX METAIaHHBIX
(peno3utopusi). MurterpupoBanHoe CASE-cpenctBo (WM KOMILUIEKC CPEACTB,
nopnepxuBaromux nonHeid KL I10) coxmepxur cieayrolue KOMIIOHEHTHI;
penosutopuid, sipnsronuiics ocHoBoit CASE-cpeactsa. OH go/KeH 00ecrieuynBaTh
XpaHEHHE BEpCUN NPOEKTa M €ro OTAEIbHBIX KOMIIOHEHTOB, CUHXPOHHU3ALHUIO
NOCTYIUIEHUsT MHGOpMaluu OT pa3iIMyHbIX pPa3padOTYUKOB NpU TPYNIOBOMH
pa3paboTKe, KOHTPOJb METAJaHHBIX Ha TMOJHOTY W HENPOTHBOPEYMBOCTH;
rpauyeckue CpesicTBa aHalIM3a U MPOEKTUPOBAHMSI, 0OECIIEUNBAIOIUE CO3AaHUE
U pEeNaKTHpOBaHUE Hepapxuuecku cBszaHHbIXx auarpamm (DFD, ERD wu nap.),
obpaszyromux monenu UC; cpeactBa pa3paOOTKu MPUITIOKEHUM, BKIIOYAS SI3BIKU
4GL u reHepatopbl KOJOB; CpeICTBa KOHPUTYPAaLlMOHHOTO YIIPaBJICHUS; CPEICTBA
JIOKYMEHTUPOBAHMSI; CPEJCTBA TECTHUPOBAHHUSA;, CPEACTBA YIPABJICHUS MPOEKTOM;
CpeacTBa peuHKMHUpUHTra. TpeOoBaHusA K (DYHKUUSM OTAEIBHBIX KOMIIOHEHT B
Bune kpurepueB oneHkn CASE-cpenctB mnpuBeneHsl B pasaene 4.2. Bcee
coBpeMenHble CASE-cpencTtBa MOTyT OBITh KJIacCU(PUIIMPOBAHBI B OCHOBHOM IO
tunam u kareropusM. Knaccuukanus no tunmam oTpaxkaeT (PyHKIHOHAJIBHYIO
opuentaunto CASE-cpencts Ha Te unu unble npoueccsl XK. Kiaccudukanus mo
KAaTeropusiM  ONpPENEseT CTENeHb MHTETPUPOBAHHOCTU MO  BBINOJHAEMbBIM
(GYHKIUSAM U BKIIOYACT OTJEIbHBIC JIOKAIbHBIE CPEICTBA, peIIatoiie HeOoIbIlre
aBTOHOMHBIE 3aj1auu (tools), HabOp YACTMYHO MHTETPUPOBAHHBIX CPEACTB,
OXBAaTHIBAIOIIUX OOJBIIMHCTBO ATanoB jku3HeHHoro mwmkina MC (toolkit) wu

MOJTHOCThIO HMHTETPUPOBAHHBIE cpencTBa, nojiaepxkusaronme Bech KL NC nu



CBsi3aHHbIe OOmmMM peno3utopueMm. Ilomumo storo, CASE-cpencTtBa MOXHO
KJIAaCCU(DUIIMPOBATH TIO CICAYIONIMM MPU3HAKAM: MPUMEHSIEMBIM METOIOJIOTHSIM U
moznensiM cucteM U BJI; crenenn uHTerpupoBaHHocTH ¢ CYDBJI; moctynHbiM
mwiatrpopmam. Knmaccudukanuss mno TUmaM B OCHOBHOM  COBMAIaeT C
KOMITIOHEHTHBIM cocTaBoM CASE-cpencTB u BKIIIOYAET CIEAYIOIIME OCHOBHBIC
tunel: cpeacrBa aHanmuza (Upper CASE), npenHa3sHaueHHbIE JJIsl TOCTPOEHUS U
aHanmu3a moxenei mpeametHoi obmactu (Design/IDEF (Meta Software), BPwin
(Logic Works)); cpeacrBa anamumza u mnpoektupoBanus (Middle CASE),
MOJIICPKUBAIOIIUE HAanOoJee pacpoCTpaHEHHbIE METOMOJIOTHH MPOCKTUPOBAHUS
Y HMCHOJIb3YIOIIHECS ISl CO3JaHMsl MPOEKTHhIX crneuudukanuii (Vantage Team
Builder (Cayenne), Designer/2000 (ORACLE), Silverrun (CSA), PRO-IV
(McDonnell Douglas), CASE.Ananutuk (MakpollpomxkekT)). BrixogoMm Takux
CPEIICTB SIBIISIIOTCS CHNENU(PUKAIMK KOMIIOHEHTOB M HWHTEP(PEHCOB CHUCTEMBI,
ApXUTEKTYphl ~ CUCTEMBI, QJITOPUTMOB M  CTPYKTYp JIaHHBIX; CpEACTBa
NPOEKTUPOBaHUA 0a3 MaHHBIX, OOECIEUMBAIONINE MOJCIUPOBAHUE HAHHBIX U
reHepanuio cxeM 0a3 JaHHBIX (Kak mpaBwio, Ha s3bike SQL) ana wambOomee
pacnpoctpaneHdblx CYB/l. K mum otHocsatcs ERwin (Logic Works), S-Designor
(SDP) u DataBase Designer (ORACLE). CpeactBa npoekTrpoBaHus 0a3 JaHHBIX
umerotcs Takxke B cocraBe CASE-cpencts Vantage Team Builder, Designer/2000,
Silverrun u PRO-IV; cpenctBa pazpabotku mnpusiokeHuid. K HHUM oTHOCSTCS
cpeactBa 4GL (Uniface (Compuware), JAM (JYACC), PowerBuilder (Sybase),
Developer/2000 (ORACLE), New Era (Informix), SQL Windows (Gupta), Delphi
(Borland) u np.) u reneparopsl KoJ10B, Bxoadiue B coctaB Vantage Team Builder,
PRO-IV u yactuuno - B Silverrun; cpeicTBa peMH>XMHUPUHTA, 00ECIIEYNBAIOIINE
aHaJlM3 MPOrPaMMHBIX KOJIOB U cXeM 0a3 JaHHBIX U (POPMHUpPOBAHUE HA MX OCHOBE
pa3TUYHBIX MOJICJICH M MPOEKTHRIX crienudukanmii. CpencTBa ananuza cxem b/ u
dopmuposanus ERD Bxomsat B coctaB Vantage Team Builder, PRO-IV, Silverrun,
Designer/2000, ERwin u S-Designor. B obiactu aHanu3a mporpaMMHBIX KOJIOB
HauOOJIbIIIEe PACTIPOCTPAHEHHUE TOJMYyYal0T O0BEKTHO-opueHTupoBaHHbie CASE-

CpelicTBa, 00ECIEeUnBaIOIINEe PEMHKUHUPUHT TporpamMm Ha sizbike C++ (Rational



Rose (Rational Software), Object Team (Cayenne)). BcnomorarenbHbie THITHI
BKJIIOYAIOT: CPE/ACTBA IIaHUpoBaHUs W ympasieHus npoektoMm (SE Companion,
Microsoft Project u np.); cpeactBa koHpurypauuonHoro ympasieHus (PVCS
(Intersolv)); cpenctBa TectupoBanms (Quality Works (Segue Software)); cpeactsa
nokymentupoBanusi (SoDA (Rational Software)). Ha cerogusiunuii  neHb
Poccuiickuii pbIHOK TPOrpaMMHOrO OOECIEYEHUsl pacrojiaraeT CleIyIIIMU
HanOosnee pasButbiMu CASE-cpenctBamm: Vantage Team Builder (Westmount I-
CASE); Designer/2000; Silverrun; ERwin+BPwin; S-Designor; CASE.AHanuTuk.
Onucanune nepeuncieHHbix CASE-cpencts npuseneHo B pasuene 5. Kpome Toro,
Ha PBIHKE MTOCTOSHHO MOSBIISIOTCS KaK HOBBIE JJIsl OTEYECTBEHHBIX MOJIb30BaTeNeH
cucrembl (Harmpumep, CASE /4/0, PRO-1V, System Architect, Visible Analyst
Workbench, EasyCASE), Tak 1 HOBble BepCcUM U MOAU(PUKALIMKI NEPEUNCIECHHBIX
cucteM. 4. Texuonorus BHeapeHusi CASE-cpencts IlpuBeneHHas B JaHHOM
pasznene TexHonorusi 6asupyerca B ocHoBHOM Ha crannaptax IEEE (IEEE -
Institute of Electrical and Electronics Engineers - MHCTUTYT HHXEHEpPOB IO
AIIEKTPOTEXHUKE U AJIEKTpOoHUKE). TepMuH "BHEApEeHHE" NCTIONIB3YETCS B IIIMPOKOM
CMBICJIE M BKJIFOYAET BCE JIEUCTBHS OT OLIEHKU MEPBOHAYAIBHBIX MMOTPEOHOCTEN 10
MOJIHOMACIITAOHOTO HCIOJIb30BaHUs CASE-cpencts B Pa3INYHBIX
NOApPA3NAEIEHUAX oOpraHuzanuu-nonas3oBatens. IIpouecc BHenpenus CASE-
CPEACTB COCTOMT M3 CICAYIOIIMX ATanoB: onpeneneHue norpeoHocteit B CASE-
cpencrBax; oneHka u BIOOp CASE-cpeiCcTB; BBINOJIHEHHE MHJIOTHOTO MPOEKTa;
npaktuueckoe BHeapeHue CASE-cpenct. IIpormecc ycnemHoro BHEApPEHUS
CASE-cpencTB He OrpaHUYMBAETCS TOJIBKO MX UCTHONb30BaHWeM. Ha camoMm nerne
OH OXBaThIBACT IUIAHUPOBAHUE U peaJU3alMI0 MHOXKECTBA TEXHUYECKUX,
OpraHU3alMOHHBIX, CTPYKTYPHBIX MPOIECCOB, M3MEHEHUN B OOIIEH KYJIbType
OpraHu3alliyd, ¥ OCHOBaH Ha 4Ye€TKOM MOHUMaHuu Bo3mokHocTe CASE-cpencts.
Ha cnoco6 Bueapenuss CASE-cpecTB MOXET MOBIUATH Clien(prKa KOHKPETHON
cutyauuu. Hanmpumep, eciiu 3aka3yuk NpeAnoYuTaeT KOHKPETHOE CPEACTBO, WM
OHO OroBapuBaeTCsi TPEOOBAHMSIMH KOHTPAKTa, OTalbl BHEAPEHHS JOJIKHBI

COOTBETCTBOBATh TAKOMY TMPEJONPEAEICHHOMY BbIOOpPY. B HMHBIX cuTyarusx



OTHOCHUTEJIbHASA MPOCTOTA WK CIIOXKHOCTh CPEICTBA, CTENEHb COTJIACOBAHHOCTHU
WM KOH(JIMKTHOCTH C CYIMIECTBYIOIMMH B OpraHU3aIMK TIpolieccaMu, Tpedyemast
CTENEHb MHTETpalliu C JIPyTUMU CPEACTBaMH, ONBIT U KBAIM(PUKALIUS
MOJIb30BATEJIE MOTYT MPHUBECTH K BHECEHUIO COOTBETCTBYIOIIMX KOPPEKTHUB B

IMponuecCcC BHCAPCHUA.

4.1. Onpenenenue norpeoHocreit B CASE-cpeacTpax

JlaHHBI ~ STanm  BKJIIOYAET  JOCTHXKCHUE TOHHMMAaHUS  MOTpeOHOCTEH
OpraHM3allMy U TEXHOJOTHH Mocieayroiero npouecca BHeapenuss CASE-cpencTs.
OH 10MKEeH NPUBECTU K BBIJEICHUIO T€X 00JacTel AesTEILHOCTH OpraHu3alluu, B
KoTOopbix mpuMeHeHne CASE-CpeACTB MOXET MPUHECTH PEATbHYIO I0JIb3Y.
Pe3ynpratoM AaHHOro 3Tama sBISETCA AOKYMEHT, OIPEACISIOINAN CTPATErHIO

BHeapeHuss CASE-cpencts.

4.1.1. Ananu3 BO3MOKHOCTEW OpraHu3alyu

IlepBbIM nEWCTBHEM [NAHHOTO OJTana SBISETCS AaHAIU3 BO3MOXKHOCTEH
OpraHM3allMid B OTHOLICHHMM €€ TEXHOJIOIMYecKoil 0a3bl, MepcoHana W
ucnonbzyemoro  I10. Takoit aHanu3 MOXeT ObITh (OpMaNbHBIM  HIIU
HedopMaibHbIM. DopMaibHbIE TOAXONAbl OMNPEACNAIOTCS MOJENbI0  OLEHKU
3peJIOCTH TEXHOJIOTHUecKuX mporieccoB opranuzanuun CMM (Capability Maturity
Model), pazpaborannoit SEI (Software Engineering Institute), a Takxke
cragaapramMu ISO 9001: 1994, ISO 9003-3: 1991 u ISO 9004-2:1991. B uenrtpe
BHUMAaHMS 3THUX TMOAXOJOB HAXOAMUTCS  aHalU3  Pa3jMYHbIX  ACIEKTOB
NPOUCXOMSIIUX B OpraHu3anuu npoueccoB. [ mnonydeHus wuHboOpMauu
OTHOCHUTEJIFHO TMOJIOKEHUSI U MMOTPEOHOCTEN OpraHu3alud MOTYT HMCIIOJIb30BAThCS
HedopMalbHbIe OLIEHKU U aHKeTupoBaHue. CIUCOK MPOCTBHIX BOMPOCOB, KOTOPHIE
MOTYT MOMOYb B HE(OPMAIBLHOM OIEHKE TEKYIeH MpakTUKU ucnoiab3oBanus [10,

TEXHOJIOTHMM M IICpCOHAJIa, IIPUBEACH HHIKC. OTBeTHl Ha JaHHBIC BOIIPOCHI MOI'YT



OTIpeNIeNTh Te OO0JacTH, TJE aBTOMaTu3alus MOXXeT mnpuHectu 3Pdexr. B
IPOTUBHOM CIIyd4a€ MOXET O0Ka3aTbCi, YTO COBEPIICHCTBOBAaHUE Ipolecca
pazpabotku u compoBoxaeHuss [1O, mporpamm o0ydeHUss U JIPYrux (QyHKIHMA
0osee MpeANnOYTUTEIHHO, YeM MPUOOPETEHNE HOBBIX cpeacTB. HekoTopbie u3 aTux
YCOBEPILIEHCTBOBAHUM MOTYT OKa3aTbCsi HEOOXOAMMBIMH I  TMOJYy4YEHUS
MaKCUMaJbHOW BBITOJbl OT BHEIPEHUS JOObIX CpeacTB. JlaHHBIE BOIMPOCHI
SBIISAIOTCA, TIO CYIIECTBY, PYKOBOJICTBOM MO cOOpy MH(poOpmanuu, HEOOXOAUMON
JUISL OTpEJCJICHUs] CTENEeHH TOTOBHOCTH oOpraHuzanuu Kk BHeapeHutro CASE-
texHonorud. OOmue Bompochkl wucnosibdyemas wmojaenb JKI[ (kackagHas wiu
CriipajibHas); HCTIOJIb3YEMBbIE METO/IbI (CTpYKTYpHBIE, 00BEKTHO-
opueHTHpoBaHHbIe). CTeNeHb aJanTalid METOoJa K MOTPEOHOCTSIM OpraHu3aIlniy;
KBaTU(UKAKS ~ COTPYJHHMKOB; HaJU4YUEe JIOKYMEHTHUPOBAHHBIX CTaHJIapTOB
(popManbHbIX WM HePOPMATBHBIX) MO aHAIKU3Y TpeOOBaHUH, crienuUKAIUAM U
MPOEKTUPOBAHNIO, KOJMPOBAHUIO M TECTHUPOBAHUIO; KOJIMYECTBEHHBIE METPUKH,
UCIOJB3yeMble B Tmponecce pazpabotku [1O, ux wucnonb3oBaHUE; BUABI
JIOKyMeHTaIuu, BoityckaeMoit B riporiecce XKL T10; nanuuue rpymibl MOAAepKKA
CpeACTB TMpoekThupoBaHus. [IpoekThl, BeayluMecss B OpraHU3alMU  CPEAHSS
MPOJOKUTEIPHOCTh TIPOEKTA B  YEJIOBEKO-MECSIaX; CpeIHEE KOJIUYECTBO
CHEIUAIKNCTOB, YYaCTBYIOIIUX B MPOEKTAX Pa3IUYHBIX KaTeropuil (HEOONBIIHX,
CPEIHUX U KPYIHBIX); CPEAHUN pa3Mep NPOCKTOB pPa3IMYHBIX KaTEropuili B
TEPMUHAX KOJIOBBIX METPHUK (Hampumep, B CTPOKAX HCXOJHBIX KOJOB), CIOCOO
u3Mmepenus. TexHonormyeckas ©Oa3za TexHonormueckas 0a3a oOpraHuzanuu
BKJIIOUYAET HE TOJIbKO TEXHUUECKUE CPENICTBA, UCIIOIb3YyeMble TIpH pazpadoTke 110,
HO TakKXKe S3bIKH, CPEICTBA, METOMBI U cpeny pyHkimonupoBanus [10. Dra 6aza
OUYEHb CYIIECTBEHHO BiusieT Ha BbIOOp moaxomsumx CASE-cpencts. Bormpocsl,
Kacarolluecsl TEXHOJIOTUH, BKJIIOYAIOT CIEAYIONIUE: TOCTYITHbIE BBIUUCIUTEIIbHbBIC
pecypchl, matgopma pa3paboTKH; YPOBEHb TOCTYITHOCTH PECYpPCOB, Y3KHE MECTa,
cpenHee BpeMsi oxxkunanusg pecypcos; 110, ucnonb3yeMoe B OpraHu3aluu, U €ro
xapakTep (rOTOBBIE MTPOTPAMMHBIE TIPOAYKTHI, COOCTBEHHBIE Pa3pabOTKH); CTENEHb

HHTCTpAalli HCIIOJB3YCMbIX IMPOI'PAaMMHBIX IMPOAYKTOB, MCXAHU3Mbl MHTCIpallun



(CylllecTBYIOIIME W IUJIAHUPYEMBIE); TUN U YPOBEHb CETEBBIX BO3MOXKHOCTEH,
JOCTYITHBIX TPyMIme pa3pabOoTYMKOB; HCTIOJIB3YEMBIE S3BIKH MPOTPaMMHUPOBAHMUS;
CpEIIHUI TIPOLIEHT BHOBb pa3padaThIBa€MbIX, TOBTOPHO UCIIOIb3YEMBIX U peajbHO
DKCIUTYaTUPyEMBIX npuiiokeHnd. [lepconan ['1aBHOM LEnpl0 OLIEHKM IEpCOHasa
SBJIIETCSI  ONpENEJICHUE €ro OTHONIEHUS K  BO3MOXHBIM  HM3MEHEHUSIM
(MO3UTUBHOTO, HEUTPATIBLHOTO WJIM HEraTUBHOTO). Bompockl, kacaromuecs: OleHKH
nepcoHasa, BKJIIOYAIOT CIEAYIOUIME: PEakiusi COTPYAHUKOB OpraHu3anuu (Kak
OTIIEJBHBIX JIIOJIEW, TaK MU KOJUIEKTMBOB) HAa BHEAPEHHWE HOBOW TEXHOJIOTHHU.
Hanuume ompiTa yCHEmHBIX WM O€3yCHENTHBIX BHEAPCHU;, HAJIUYHE JHICPOB,
CIIOCOOHBIX CEPHE3HO MOBJIUITH HAa OTHOIICHHE K HOBBIM CPEACTBAM; HaJIU4HUE
cTpemiieHus '"CHM3Y" K COBEPIICHCTBOBAHHUIO CPEICTB M TEXHOJOTHHU; 00BEM
o0y4eHus, HEOOXOIUMOTO JIJII OPUEHTAIIUU MOJIh30BaTEICH B HOBOM TEXHOJIOTHH;
CTaOMJIBHOCTh W YPOBEHb TeKydecTu KaapoB. ['oroBHOCTH Llenbio oreHkH
TOTOBHOCTH OPTraHU3alliU SIBIIAETCS OMpENesIeHne TOTO, HACKOJIIBKO OHA CIOCOOHA
BOCIIPUHSTh KaK HEMEIJICHHbIC, TaK U JOJTOCPOUYHBIC TMOCJICACTBUS BHEIPECHUS
CASE-cpencts. Bompocsl, kacawomuecss OIIGHKA T'OTOBHOCTH, BKIIIOYAIOT
CJIEAYIONINE: MOAACPIKKA MTPOEKTA CO CTOPOHBI BBICILIETO PYKOBOJICTBA; TOTOBHOCTh
OpraHu3alid K JIOJATOCPOYHOMY (PMHAHCUPOBAHHMIO TMPOEKTa; TOTOBHOCTH
OpraHu3allid K BBIJCICHUI0O HEOOXOJUMBIX CHEIUATUCTOB JJIs YYacTHs B
MpoIECCe BHEAPECHUS U K UX 00YUCHUIO; TOTOBHOCTD MEPCOHANIA K CYIIECTBEHHOMY
W3MEHEHHUIO TEXHOJIOTMM CBOEH paboThl; CTENEeHb MOHMMAHHUS MEPCOHAIOM
MaciiTada U3MEHEHU;, TOTOBHOCTh TEXHUUYECKUX CICIHATINCTOB U MEHEKEPOB
MONUTH Ha BO3MOXXHOE KpPATKOBPEMEHHOE CHWIKEHHE MPOJYKTUBHOCTH CBOEH
paboThl; TOTOBHOCTh PYKOBOJACTBA K JOJTOBPEMEHHOMY OKMJIAHUIO OTJA4YH OT
BJIOKEHHBIX CpeACcTB. OLEHKAa TOTOBHOCTH oOpraHu3auuu K BHeapeHuto CASE-
TEXHOJIOTUM JIOJDKHA OBITh OTKPOBEHHOW W TIIATENBHOW, MOCKOJBKY B Cllydae
OTCYTCTBUSI TaKOM TOTOBHOCTH BCE YCWUJIMA MO BHEIPEHUIO MOTEpHAT Kpax. 4.1.2.
OrnpeneneHue opraHu3allMOHHbBIX MOTpeOHOCTENH OpraHu3alMoHHbIE MOTPEOHOCTH
CJIEYIOT HETOCPEJACTBEHHO M3 MPOOJIeM OpraHM3alluu W IieJiel, KOTOphie OHa

CTPEMUTCA AOCTHUYD. HpO6H€MBI H LOCJIn MOTI'yT OBITh CBSI3aHBI C YIPaBJICHUEM,



MPOU3BOJICTBOM MPOAYKIUU, 3KOHOMHUKOW, TIEPCOHAJIOM WM TEXHOJOTHEH.
Bormpocel, kacarommecs: OnpeiesieHus] Ielield, MOTPeOHOCTEH U  OXKUIAEMBIX
pe3ynbpTaToB, TpuBeAeHbl Hipke. OmpenereHue MOTPEOHOCTEH  JOJKHO
BBIMIOJHATRCST B coueTaHuu ¢ o0030pom poiHka CASE-cpenctB, MOCKOIBKY
uHpopMaIusl O TEXHOJIOTHSX, IOCTYIHBIX HAa PHIHKE B JIAaHHBIH MOMEHT, MOXKET
oKaszaTh BiAMsSHME Ha mOTpeOHocTH. llenu opranmzanuu llenu opranuzanuu
UTPAIOT TJABHYIO pOJb B OINPEACIICHUH €€ KOHKPETHBIX IOTpPeOHOCTEH U
OKUJIAaeMbIX pe3yNbTaTtoB. i1 WX TOHUMaHUS HEOOXOJIMMO OTBETUTHh Ha
CIEAYIOIIME BOIMPOCH: HaMEpEeHWe opraHu3anuu  ucnoiibzoBatb CASE-
TEXHOJIOTHIO JIJI1 TTOMOIIM B JOCTW)KCHUH OINPENENCHHBIX MeIeH WIN 0XUIaHUN
(manpumep, omnpeaeneHHoro ypoBasi CMM wunn cepTudukanuu B COOTBETCTBUU C
ISO 9001); Bocnpustue CASE-TexHosOrnMM Kak (akTopa, CHOCOOCTBYIOIIETO
JOCTUKEHUIO CTPATETHUYECKUX II€JIE OpraHu3aly; HaJIu4he y OpraHu3aluu
COOCTBEHHOM TMpOTpaMMbl COBEPIIEHCTBOBaHMS Tipouecca paszpadorku [1O;
BocnpusitTue uHULMATUBBl BHeApeHus CASE-TexHonorum Kak wvacTu Ooliee
MIMPOKOMACIITAOHOTO TPOEKTa IO  CcOo3/laHuio  cpeabl  paszpabotku  [1O.
[TotpebHOoCTH  Oopranuzanuu  OnpenesnieHHe  MOTPEOHOCTEN  OpraHu3alluu,
CBA3aHHBIX ¢ ucroik30BaHueM CASE-TeXHOJIOTHH, BKIIOYAET aHaIW3 IIeleH U
CYIIIECTBYIOIIUX BO3MOKHOCTEH. [locie Toro, kak Bce MOTPEOHOCTH OpraHU3aI|H
OTPEICNICHbI, KAXI0W U3 HUX JIOJKEH ObITh MPUCBOEH OINpPECICHHBIN MPUOPUTET,
OTPAXAIIUK €€ 3HAYMMOCTh ISl YCHEIIHOW JIEATEIbHOCTH OpraHu3auuu. Eciau
notpedbHoct, cBsa3aHHble ¢ CASE-texnonorueit, He o00Jagal0T BBICHIUM
MPUOPUTETOM, UMEET CMBICI OTKA3aThCs OT €€ BHEJPEHUSI U COCPEIOTOYUTHCS Ha
MOTPEOHOCTSIX ¢ HAUBBICHIMM MpUOpUTeTOM. Llenecoobpa3sHo mOCTpOUTh MaTpHUILy
COOTBETCTBHSI TOTPEOHOCTEW OpraHu3alu BO3MOXHOCTAM OCHOBHBIX CASE-
cpenctB. CocTaBieHUE TaKOW MaTPHIlbl TPeOyeT OMpeeICHHOTO YPOBHS 3HAHHM
peiaka CASE-cpenctB. B koHeuHOM cueTe Kakaas (PYHKIUS WM BO3MOXKHOCTH
CpeACTBa JIOJDKHA TOYHO COOTBETCTBOBATH HEKOTOPOM MOTPEOHOCTH C
OTIpeJIeICHHBIM MpuoputeToM. OnpeneneHnto moTpeOHOCTeH OpraHnu3auil MOTYT

IIOMOYbL OTBEThI Ha CICAYIOIIMUC BOIIPOCHI: KaKHUM O6p8,30M IMPOAYKTUBHOCTb H



KAueCTBO JICITEIbBHOCTM OpPraHHM3alUMyd CPABHUBAIOTCS €  aHAJIOTMYHBIMU
MOKa3aTesIMU TOJOOHBIX OpraHu3anuil (K COKaJeHUI0, MHOTUE OpraHU3allui He
pacrojararoT JaHHBIMU JUIsl TaKOro cpaBHeHus); kakue npouecchl JKII 11O narot
HAaWIy4yllyr0 (M, COOTBETCTBEHHO, HAMXYALIYI0) OTHady; CYIIECTBYIOT JIU
KOHKPETHBIE TPOLECCHl, KOTOpPbIE MOTYT OBITh YCOBEPIIEHCTBOBAHbl ITyTEM
UCIIOJIb30BAaHUSI HOBBIX METOJOB M cpeAacTB. Ockupaemble pesynbraTtel C
BHenpeHueM CASE-cpencTB 0OBIMHO CBSI3BIBAIOT OOJBIIME OXUAaHUA. B psne
CJIy4aeB 3TU 0’KMJIAHUS OKa3bIBAIOTCS HEPEATMCTUYHBIMU M MPUBOAAT K HEylaye
npu BHeApeHnn. COCTaBICHUE PEATUCTUUHOIO MEPEUHS 0KUIAEMBIX PE3YJIbTaTOB
ABJIAETCS. TPYAHOM 3a7adeil, MOCKOJbKY OH MOYET 3aBUCETh OT TaKHX (PaKTOpOB,
KaK THUII BHEIPSEMBIX CPEJICTB U XaPAKTEPUCTUKHU BHEAPSIOLIEH OpraHu3auu. Ps
NOTEHIMAIBHO PEANTUCTUYHBIX M HEPEATMCTUYHBIX OXXHIAEMbBIX pPE3YJIbTATOB,
CBA3aHHBIX C OpraHM3alueld B LEJIOM, II0Jb30BaTEIsIMU, IIJIAHUPOBAHUEM,
aHaJIn30M, IPOEKTHUPOBAHUEM, pa3paOOTKOM W 3aTparaMu, NPUBEIEH HUXKE.
[IpakTrueckn HEBO3MOXKHO, 4TOOBI B nporecce oaHoro BHeApenuss CASE-cpencts
ObUIM JOCTUTHYTHI BCE IOJOXHUTENbHbIE pe3ysbTaThl. TeM He MeHee, ro0as
OpraHu3alys MOXET BbIpadOTaTh COOCTBEHHBIM MOAXOJ K OKHIAEMbIM
pe3ynbraraM, MMess B BHAY, YTO JAHHBIA IEPEYEHb SBISETCS BCErO JIMIIb
IpUMEPOM. PeanucTUUHbIE OKHUIAHWS: MOBBIIICHHE BHUMAaHUS K IJIAaHUPOBAHHIO
NEeATEIbHOCTH, CBSI3aHHOW C MH(GOPMALIMOHHOM TEXHOJIOTHEH; MOAAepkKKa
PEV>KMHUPHHTA OM3HEC-TIPOLIECCOB; JIOJITOBPEMEHHOE MOBBIILICHNE
IPOJYKTUBHOCTA M KayecTBa JIEATEIbHOCTH OpPraHU3allMHM; YCKOpPEHHE U
MOBBIIIEHUE COTJIACOBAHHOCTH pa3paOOTKA MPUIOKEHUH; CHUXKEHUE JOJU
pYYHOTO TpyAa B TMpoIlecce pa3padOTKU W/WIM JKCIUTyaTaluu; Oojiee TOYHOE
COOTBETCTBHE  MNPUIOKEHUA  TpeOOBAHMSIM  TOJb30BaTeNEl;  OTCYTCTBHE
HEOOXOJMMOCTH OOJBIION TEPENeNKH NPUIOKEHUN Il TOBBIIICHUS HX
G ()EKTUBHOCTH; YIYUIICHUE PEAKIMH CIIYXKObI JIKCIUTyaTallud Ha TPeOOBaHUS
BHECEHMS] M3MEHEHHUW W  YCOBEpILIECHCTBOBAHWI; TOBBIIIEHWE  KauecTBa
JOKYMEHTUPOBAHMS; YJIy4YIIEHUE KOMMYHHUKALIMM MEXIY MOJb30BaTeIMH U

pa?:pa6OT‘II/IKaMI/I; IIOCJICAOBATCIbHOC M IIOCTOAHHOC IIOBBINICHUE KadcCTBa



MIPOCKTUPOBaHUsI; O0Jee BBICOKHE BO3MOXKHOCTH TOBTOPHOTO MCIOJIb30BaHUS
pa3paboToK; KPaTKOBPEMEHHOE BO3PAaCTaHUE 3aTPaT, CBI3aHHOE C JEATEIbHOCTHIO
no BHeApenutro CASE-cpeicTB; MocienoBaTelbHOE CHIDKEHHME OOIIMX 3aTpart;
YIY4IIEHUE MTPOTHO3UPYEMOCTH 3aTpaT. Hepeanuctuunbie OKUAaHUs: OTCYTCTBUE
BO3JICHCTBUSI Ha OOINIYI0 KyJIbTYpy M pacopelielieHue pojeil B OpraHU3allNy;
MOHUMAaHUE TPOEKTHBIX Crenu(UKanuii HEMmOATrOTOBICHHBIMU MOJIb30BATEISIMU;
COKpAIllCHHE TEepCcoHaja, CBA3aHHOTO ¢ HWH(POPMALMOHHON TEXHOJIOTHEN;
YMEHBIIIEHUE CTETIEHU YYaCTHUS B IPOEKTAX BBICHIETO PYKOBOJICTBA U MEHEIKEPOB,
a TaKXKe OJKCIEePTOB MPEIMETHOM OOJacTh, YMEHBIICHUE CTEIEHU Y4acTHs
M0JI30BATENIEH B Ipoliecce pa3pabOTKU MPUIOKEHUHN; HEMEJIEHHOE MOBBIIIEHUE
MPOJYKTUBHOCTU  JCSATEIBHOCTH  OpraHu3aliy; JOCTHXKEHUE aOCOIIOTHOM
MOJHOTHl UM HEMPOTUBOPEUUBOCTH cHeludUKalMii; aBTOMaTH4YeCKash TeHeparus
MPUKIAAHBIX CHCTEM U3 MPOEKTHBIX CrenuuKanuii; HEeMeJIeHHOE CHUXEHUE
3aTpaT, CBSI3aHHBIX C WHOOPMAIMOHHOW TEXHOJOTHEH; CHW)KEHHE 3aTpar Ha
oOyuenue. Peann3sM B OILIEHKE OXHUAAEMBIX 3aTpaT HMMEET OCOOEHHO Ba)KHOE
3HAYEHHE, MIOCKOJIbKY OH MO3BOJISIET IIPABUIBHO OLEHUTH OTAA4Yy OT MHBECTULIUM.
3atpatel Ha BHenpeHue CASE-cpeactB o0buHO HemooneHuBarTcs. Cpenu
KOHKPETHBIX CTaTE€d 3aTpar Ha BHEAPEHHE MOXHO BBIICIUTH CIECAYIOLIUE:
CHEIUAIKCTHI 10 ManupoBanuio BHenpenus CASE-cpeacTs; BHIOOp M yCTaHOBKA;
yueT crnenuduueckux TpeboBaHul mnepcoHana; npuoodbpereHue CASE-cpencTtB u
oOy4eHHe; HACTpOilKa; MOATOTOBKAa JOKYMEHTAIlUU, CTAHIAPTOB M MPOIEAYD
MCIMOJIb30BaHUs CPEJICTB; MHTETPALHS C APYTUMHU CPEACTBAMU U CYILIECTBYIOIIUMHU
JAHHBIMH, OCBOEHHE CPEJCTB pa3padOTUMKAMM; TEXHUYECKHE CpEACTBa;
oOHOBJIEHHE Bepcuil. BaxkHO Takke 0CO3HABATh, UTO YIyUIlIEHUE NEATEILHOCTH
OpraHu3ainuu, gBisonieecss ciaeacTsueM wucnoib3oBanus CASE-texnonoruu,
MOKET OBITh HEOUEBUIHBIM B TEYCHHE CaMOTO TMEPBOT0 MPOEKTa, UCTIOJIb3YIOIIETO
HOBYIO TEXHOJOTHIO. [IpOAyKTUBHOCTh M IPYyrue XapaKTEPUCTUKU JCATEIbHOCTH
OpraHu3ald MOTYT MEPBOHAYAIBHO JAXE YXYAIIUTHCS, IMTOCKOJIBKY HAa OCBOCHUE
HOBBIX CPEJICTB U BHECEHHE HEOOXOAMMBIX M3MEHEHHMH B MPOIECC Pa3padOTKH

TpeOyeTcsi HeKoTopoe BpeMs. Takum o0pa3om, 0XXKUAAEMBbIE PE3YJbTAThl JTOKHBI



paccMaTpuBaTbCs C YYETOM BEPOATHOW OTCPOYKM B YJIYYIIEHUH HPOEKTHBIX
xapaktepucTuk. Kaxkaas moTpeOHOCTh JOKHA UMETh ONpPEISTICHHbINH MPUOPHUTET,
3aBUCAILIMM OT TOIO, HACKOJIBKO KPUTHUYECKOM OHA SBIACTCS I AOCTHKCHUSA
ycnexa B OpraHuh3alvyd. B KOHEYHOM cueTe, JOJDKHO YETKO NPOCIEKUBATHCS
BO3/ICICTBUE KaX/10l (YHKIUU WIA BO3MOXHOCTU IPHOOPETAEMBIX CPEJICTB Ha
YIIOBJIETBOPEHUE KOHKPETHBIX NOTpeOHOCTE. Pe3ynbraroM naHHOro aencTBUA
sBNseTCS  (POpPMYNIHpOBKAa TMOTpPEOHOCTEH C HMX MNPUOPUTETaMU, KOTOpas
UCIIOJIB3YETCSl HAa JTale OLEHKM U BbIOOpa B KadecTBE "MOJIb30BATENIbCKUX

noTpedHocTei".

4.1.3. Ananus peinka CASE-cpencts

[TorpebHocTu opranuzauuu B CASE-cpenctBax IOOMKHBI COpPa3MEpPSTHCS C
peanbHON CUTyalllel Ha PhIHKE WJIM COOCTBEHHBIMU BO3MOXKHOCTSIMH Pa3paOOTKU.
HccnenoBanue pbIHKA IMPOBOJAWTCA MyTeM u3ydeHust auteparypsl nmo CASE-
CpeICTBaM, MOCEIIEHNs KOH(EPEHIMI U CEMUHAPOB, IPOBOAUMBIX MTOCTABIIMKAMU
(MX mepeyeHb MPHUBEACH B KOHLE JAaHHOro o030pa) u moisb3oBaTensiMu CASE-
cpenctB. Ilpu npoBeneHHMM JAHHOTO  aHajdM3a HEOOXOJWMO  BBISICHUTD
BO3MOKHOCTh HHTETpannu KoHKpeTHoro CASE-cpencTBa ¢ ApyruMu cpeacTBamu,
UCIOJIb3YeMbIMU (WJIM TUTAHUPYEMBIMH K MCTIOJIb30BaHMI0) opranuzanueii. Kpome
TOT0, BaXKHO MOJIYYHUTh JOCTOBEPHYIO MH(OPMALIHIO O CPEACTBaX, OCHOBAHHYIO Ha

p€ajlbHOM ITOJBb30BATCIILCKOM OIIBITEC U CBEACHUAX OT ITOJIBb30BATCIIbCKHUX I'PYIIII.

4.1.4. OnpenesieHue KPUTEPUEB YCIEUTHOTO BHEAPEHUS

OnpenensieMble KPUTEPUM JNOJDKHBI MO3BOJATH KOJIMYECTBEHHO OLIEHWBATh
CTENEHb YJOBJIETBOPEHUS KaXIOW M3 MOTPEOHOCTEH, CBSI3aHHBIX C BHEIPEHHUEM.
Kpome Toro, no xaxmaoMy KpUTEPHIO JOJKHO ObITh OMPENETICHO €ro KOHKPETHOE
ONTUMAaJbHOE 3HaueHWe. Ha omnpeneneHHbIX AdTanax BHEAPEHUS 3TH KPHUTEPHUU
JOJDKHBI  aHAJU3UPOBATHCA JJIL TOTO, YTOOBI OINPEAETUTh TEKYIIYI0 CTEleHb

yAOBJIETBOpeHUs: ToTpeOHOocTe. Kak mpaBuiio, OONBIIMHCTBO OpraHU3aIui



ocymectBisier BHeApenne CASE-cpenctB s Toro, 4dToOBI  MOBBICUTH
MPOYKTUBHOCTh TPOIECCOB pa3paboTku u compoBoxaeHus [10, a Taxxke
KauecTBO Pe3yJIbTaToB pa3paboTku. OnHAKO, psij OpraHU3aluil HE 3aHUMAIOTCA U
HE B3aHUMAINCh paHee COOpOM KOJMYECTBEHHBIX JaHHBIX II0 YKa3aHHBIM
napameTpaMm. OTCYTCTBHE TaKUX JAHHBIX 3aTPYJIHSAET KOJIMYECTBEHHYIO OIECHKY
BO3NelcTBUsI, oOKasbiBaemMoro BHeapenuem CASE-cpenctB. B stom ciydae
pEKOMEHIyeTCsl pa3paboTKa COOTBETCTBYIOIMMX MeTpuk. MHbopmarus o Takux
MeTpukax mnpuBeneHa B crangaptax IEEE Std 1045-1992 (IEEE Standard for
Software Productivity Metrics) u IEEE Std 1061-1992 (IEEE Standard for a
Software Quality Metrics Methodology). B Tom ciywae, ecnu 0a3oBbie
METPUYECKUE JIaHHbIE OTCYTCTBYIOT, OpTaHM3allvs 3a4acTyl0 MOKET H3BJICYb
MOJIC3HYI0 ~ WHPOPMAIMI0 W3  CBOMX  NPOCKTHBIX  apxuBoB. [loMuMoO
MPOJYKTUBHOCTU M KA4EeCTBA, MOJE3HYI0 MH(POPMAIMIO O COCTOSHUM BHEIPECHUS
CASE-cpencTB taxke MOTYT JaTh U APYTHE XapaKTEPUCTUKH OPTraHU3AIMOHHBIX
IIPOLIECCOB U MepcoHana. Hampumep, olleHKa CTENEHW YCIEUIHOCTH BHEIPEHUS
MOXET BKJIOYaTh MPOIEHT TpoekToB, wucnoisdytomux CASE-cpencrtsa,
PEUTUHTOBBIC OIICHKH YPOBHS KBaIM(UKAIMK CICIHAINCTOB, CBSI3aHHBIE C
ucnons3oBanueM CASE-cpencTB U pe3ysbTaThl ONMPOCOB MEPCOHANA MO MOBOIY
oTHOLIeHHUsT K wucnonb3oBaHuto CASE-cpeact. [Ipyrue npumepsl MPOEKTHBIX
XapaKTEPUCTHK, KOTOPHIE MOTYT OBITH OIIEHEHBI KOJIMYECTBEHHO, BKIIFOYAIOT
CJIEIYIONTUE: COTJIACOBAHHOCTh MPOEKTHBIX PE3YyJIbTATOB; TOYHOCTh CTOMMOCTHBIX
W TJJAHOBBIX OIICHOK; W3MEHYMBOCTh BHEIIHWUX TPeOOBaHMIA, COOJIOCHUE
CTaHJapTOB OPTaHMW3AIIMU; CTETICHb IMOBTOPHOTO WCIOJIB30BAHUS CYIIECCTBYIONTUX
koMrioHeHTOB [10; 0O6beM U BHIIBI HEOOXOIUMOTO OOYYEHHS; TUIIBI U MOMEHTHI
OoOHapy>KEHHsI MPOCKTHBIX OIIMOOK; BBIYUCIUTEIBHBIC PECYPCHI, HCIOIb3YEMBbIC

CASE-cpencTBamu.

4.1.5. Pa3zpabotka crpateruu Bueapenus CASE-cpencts



Crparteruss ~ BHeIpeHHs  JO/DKHa  oOecreuyuBaTh  yJIOBJIETBOPEHHE
NOTpeOHOCTE M KpUTEpHUEB, ONpeNeleHHbIX paHee. CTpaTerus BKIIOYAET
CJIEIYIOUIUE COCTABIIAIONINE: OPTaHU3AIMOHHBIC TOTPEOHOCTH; 0Aa30BbIE METPUKH,
HEOOXOUMbIE JJIs MTOCIEAYIOIIEr0 CPABHEHUS PE3YIbTATOB; KPUTEPUHU YCIICITHOTO
BHEJIPEHUS, CBSI3aHHBIE C YJOBJIETBOPEHHUEM OPraHU3alMOHHBIX MOTPEOHOCTEH,
BKJIIOYAsl OXHUJAeMble PE3yJbTaThbl IOCIEAOBATENbHBIX ATaloB Mpolecca
BHEJIPEHUS; TMOJPA3JCICHUs] OPraHu3alUd, B KOTOPBIX JOJDKHO BBITOJHITHCS
BHenpeHue CASE-cpencts; BiMsiHME, OKa3blBa€MOE Ha Jpyrue MojApas/ielieHus
OpraHu3alliy; CTPATErny U IJIaHbI OLIEHKU U BBIOOPA, MUJIOTHOTO IPOEKTUPOBAHUS
U Iepexo/la K MOJHOMACIITa0HOMY BHEIPEHHUIO; OCHOBHBIE (PAKTOpPHI PHUCKA;
OpPUEHTHPOBOYHBIM YPOBEHb PACXOJI0B U MCTOYHHKU (PUHAHCHPOBAHUS Ipolecca
BHeapeHus CASE-cpencTB; KIIO4eBOM MepcoHal U Ipyrue pecypebl. Heo6xonumo
OTMETHUTb, YTO BHEIPEHUE HOBONH TEXHOJOTMM MOXKET BKIIOYATH BAXKHBIE H
CIIOKHBIE M3MEHEHHsI B KyJbType oprausanuu. CyHnieCTBEHHOE BHHMAHME
JOJDKHO YIENSATBCSA POJISIM PA3IMYHBIX TPYII, BOBJIEUYECHHBIX B IPOLECC TaKHX
u3MeHeHud. Hambonee cyliecTBEHHbIE POJNM BKIIOYAIOT CIEAYIOIIHE: CIIOHCOP
(0OBIYHO M3 YHMCIAa MEHEIKEPOB BBICHIETO YpOBHS). JlaHHas poib sBisETCS
KPUTHUYECKOM JUId TOAJEPKKHM TMpoeKkTa U oOecrnedyeHus HeoOXOIUMOTo
¢unaHcupoBanuss. CrnoHcop  JOJDKeH  o0iafaTb  YETKUM  [TOHUMaHHEM
HEOOXOIMMOCTH CEPbE3HBIX YCWIHM, CBsI3aHHBIX ¢ BHeApeHnnueM CASE-cpencts, u
JUIMTEJIBHOCTH IIEPUOJAa OXHUIAHMS OCSI3aEMBIX PpE3YyJbTaTOB; HWCIIOJHMUTEND -
OOBIYHO JIMIIO0 (WJIM TPpyHMna JMIl), OCO3HAIOIIEe MOTEHIMATbLHBIE BO3MOXHOCTH
HOBOU TEXHOJIOTHH, MOJIb3YIOIIEECs aBTOPUTETOM CPEU TEXHUYECKOT O MepcoHalia
U CIIOCOOHOE BO3IJIaBUTh MPOLIECC BHEAPEHUSI HOBOM TEXHOJIOTUH; LIeJIeBast rpyIina
- OOBIYHO BKJIIOYAE€T MEHEIKEPOB M TEXHUYECKUU MEepCOHANl, KOTOphIE OYyIyT
MPUBJICYEHBl K HEMOCpeACTBEHHOMY wucnosb3oBaHuio CASE-cpencts, a Takxke
CHELMATUCTOB, KOTOPhIE OyIyT MPUBJIEUEHbI KOCBEHHO, TAKUX, KaK CIIELUATNCThI
10 JIOKYMEHTHUPOBAHUIO, TIEPCOHAI MOJACPKKH CETU W 3aKa3yuKH. Jl0JKHBI OBITH
OTIpeJIeIeHbl TIOTPEOHOCTH KaXIOW W3 TaKUX TPYIN U IaH uxX 3PEGEeKTHBHOTO

yaoBieTBopeHus. B oOmem ciyudae, BHeapenue CASE-cpeacTB MOMKHO



yIOpaBIsAThCS U (UHAHCHUPOBATHCS TaKUM e 00pa3oM, Kak U JI00OM MIpPOEeKT
pa3pabotku I10. Crparterusi BHeApEeHUS MOXKET ObITh MEpEeCMOTpPEHa B Cilydae
MOSIBJICHUST JIONOJIHUTEIbHON MH(popMaruu. CyliecTBYeT HECKOJBKO TMOJIXO0/I0B K
pa3paboTke CTpaTeruu BHEAPEHUSA CASE-cpencTs. OTHOCUTEbHBIC
MpEMMyLIECTBA TOr0 WJIA HHOTO TMOJAXOJAa TMepel APYTUMH  JTOJKHBI
paccMaTpuBaTbcid B KOHTEKCTE crhelupuKu KOHKpeTHOW opranuzanuu. Ocoboe
3Ha4YeHHE MPHU 3TOM MPUAACTCSA MEPCOHATY OPTaHU3AMH U TPOIECCY Pa3padOTKH
[10. Hucxomsumit mnoaxox K pa3paboTke CcTpaTerud MPU3HAET BaKHOCTh
uccienoBanuss Bcex TUNOB CASE-cpenctB M JOKYMEHTHUPOBAHHS MPOLECCOB
pa3pabotkun u conpoBoxaeHuss [IO B jgaHHOW opraHuzanuu A0 TOro, Kak
onpenenstorcs TpedoBanusi k CASE-cpenctam. [Ipu 3TOM BbITIONIHSETCS 00U
aHalIU3 Tpouecca co3manus u comnpoBoxiaeHus [1O B opranmsanuu. JlaHHBIN
IOJIXO/J] 3a4aCTyI0 BJIEYET 3a co00il 0OIIyI0 peopraHu3alfio MPOLECCOB CO3IaHUS
u conpoBoxaeHus [10 B Toii cTrenenu, B kakoil 3to csizaHo ¢ CASE-cpeacTBamu.
Pe3ynpTaToM TakoW peopraHu3alMy CTAaHOBHUTCS KpPyHHOMACIITaOHash CTpaTerus
aBTOMAaTU3allMM IpoLEeCCOB co3naHud u conpoBoxaeHus I10. Ilpeumyiectso
HUCXOJIAIIEro MOAXOAA 3aKJI0YaeTCcs B TOM, YTO OH OXBAThIBAET BCE IMPOLIECCHI
co3ganust U compoBoxaeHus [10, obecneunBasi MakCUMajIbHO BO3MOXXKHYIO HX
aBTomMaTu3anuio.  Jlpyrum  NpeMMylIeCTBOM  SBJISETCS  NPHOOpETEHHE
MHTETPUPOBAHHOTO (WJIM MUHTETPUPYEMOr0) HaboOpa CPEACTB, MOCKOJbKY KaxKaas
OTIIeJIbHAsL TIOCTaBKa MOJUHMHSETCS oOmed crparerud. Hucxonsmuii moaxon
TaKXe MOXET OBbITh JIETKO MHTETPUPOBAH B OOIIYIO CTPATETHUIO Pa3BUTHS MpoIecca
co3nanus u conpooxaeHus 110, B koropoii BHeapenue CASE-cpencTs sBisieTcs
TOJIBKO OJHUM M3 acnekToB. HemocTtaTku JaHHOTO MOJAXOJA 3aKJIKYaKTCs B
CJIEIYIOLIEM: HUCXOAIIMI MOAX0A TpeOyeT sl CBOEH peann3alii 3HAYUTEIbHbIX
JIOJCKUX M (PUHAHCOBBIX PECypcoB; B OOIIEM cllydae, MIMPOKOMACIITAOHBIN
MOJXO0J] TAaKoro pojJa HE TO3BOJIET IIOJB30BATEISIM JIOCTATOYHO OBICTPO
MPUCTYNUTh K MPAKTUUYECKOMY MCIOJIb30BAHUIO CPEACTB; HUCXOSAIINNA IMOIX0]
MOXET MPUBECTU K OTHOCUTEIBHO CEPHE3HBIM H3MEHEHUSIM CYIIECTBYIOIIMX B

Opra’u3auuy mnporueccoB. Peammu3anuen Takoro moaxona TPYIHEE YIPaBIATh, U,



KpOME TOTO, OH COJIEPUT B ce€O€ TOBBIIIEHHBIN PUCK MPOBaja, BEAYIIETO K TOMY,
yto CASE-cpenctBa "kianyrcsa Ha noJsiky". Hucxoasimuil moaxoa peKoMeH1yeTcs
JUIS. OTHOCUTENBHO 3PENBbIX OPTaHU3ALMI C YCTOABIIMMCS MPOLIECCOM CO3HaHUs U
compoBoxaeHus [10, KoTopbie cTpeMATCS BIOKHTH BCE HEOOXOAUMBIE PECYPCHI B
MOJIHOCTBIO 3aKOHYEHHYI0 paboTy. YUTOObI MOBBICUTH BEPOSITHOCTH YCIIEXa,
TpeOyeTCsl MPUHIATHE CEPhE3HBIX 0053aTENIbCTB CO CTOPOHBI KaK PYKOBOJICTBA, TaK
M TOTCHUMAIBHBIX IMOJIb30BAaTENEH. BocXomsmmi mMoaxoJ HAYMHACTCA C
ONpENIECIICHUs] HEKOTOPOTO CPENCTBA WM THIA CPEACTB, KOTOPBIE MOTEHIIMAIBHO
MOTYT TOMOYb OpraHW3allMd B YJIYUYIICHUU BBINOJHEHUS TEKYyIIed padoThl.
Opranuzanusi MOXET 3aTeM OIEHUTh BO3MOXHOE BO3JICUCTBUE CPEACTB Ha
npoiiecc pazpabotku u comnpoBoxacHus [10. [IpeumyiecTBa gJaHHOTO MOIX0/a
3aKJIIOYAIOTCS B CJICIYIONIEM: HEOOJIbIIIasi aBTOMATU3aIIUsI MOKET ObITh BBITIOJTHEHA
Ipy MHUHUMAIbHBIX 3aTpaTax; aBTOMATHU3aIlUsi MOXXET OBITh BBINOJIHEHA 3a
KOPOTKHI MPOMEXKYTOK BpPEMEHHU, I03BOJSIA OBICTPO YCTPAHUTHh H3BECTHBHIE
HEJIOCTATKM B CYIIECTBYIOIIMX IIpoIleccax; HEOOJbIION macmTad BOCXOsIIEH
CTpaTeTuu TMO3BOJISIET Jydlie (OKyCUpOBATh W KOHTPOJUPOBATH BO3JEHCTBUE,
OKa3bIBa€MOE Ha CYIIECTBYIOIIME TMpolecchl. Hemoctarku gaHHOro moaxoja
3aKJTI0YAIOTCA B CICAYIONIEM: CpEACTBa, NpUOOpeTaeMble Kak pe3yJbTar
OTHEJIbHBIX  B3ATHIX [PUMEHEHUM  JaHHOrO  MOAXO0Ja, MOTYT  IUIOXO
UHTETPUPOBATHCA MEXAY CO00H. DTO MOXKET MPUBECTH K HEOOXOIUMOCTH
BBITIOJIHEHUS OOJIBIIOTO 00beMa Py4dHOU paboOThI; B TO BpeMsi KaK KOHKPETHBIE,
CPaBHUTEIIBHO HEOOJbIIHME MPOOJIEMBbI PEIIAOTCS JOCTATOYHO OBICTPO, 0
petienus pyHaaMeHTaIbHbIX TPOOJIEM, CBSI3aHHBIX C IIUPOKUM KPYTrOM MPOIECCOB
paspabotku 10, neno o0svHO HE JOXOAUT. Bocxoasmuii moaxoa peKOMeH IyeTcs
JUUISl OpraHu3aIui ¢ y3K0 crelu@UuecKuMU MOTPEOHOCTSIMU B aBTOMATHU3allUM, HE
HYKJIAIOIIUXCS B OOIIEM COBEPIIIEHCTBOBAHUHM ITPOIIECCOB. B HEKOTOPHIX cirydasx
MOXET OKa3aTbCsi HE CIUIIKOM MPaKTUYHBIM MPUCTYNaTh K  TaKOMY
COBEPIIICHCTBOBAHUIO, HE OINpEJSIUB CaMble HACyIIHbIE TOTPEOHOCTH B
aBToMaru3ainuu. B To Bpemsi Kak JaHHBIA MOAXOJ MOXKET MOMOYb OpraHU3aluu

YAOBJICTBOPUTL CaAMbIC HAaCYIIHBIC HOTpe6HOCTI/I M pa3sBUTb OCHOBHBLIC IMPOLECCCHI,



OCTaeTcs CYLIECTBEHHAas OMACHOCTb TOr0, YTO BBIOPAHHOE CPEICTBO HE OKAXKET
CYUIECTBEHHOT'O  BO3JICHCTBUSI Ha Takue (aKTopbl, Kak KadyecTBO U
OpoAyKTUBHOCTh. Hanbonee panuoHanbHas CTpaTerus MOXET  COYETaTh
XapaKTEPUCTUKN 000MX MoAaxoAoB. Hampumep, HUCXOASAIMIME METOABI MOTYT
UCIIOJIb30BAaThCS Ul ONpEAENeHUs CTaHJapTOB KadyecTBa  OpraHU3alluy,
HOTPEOHOCTEN B CPEICTBAX M OXKUAAEMBIX PE3YJbTATOB, TOIAA KAK BOCXOJSIIME
METOAbl MOTYT HCIIOIb30BaThbCsS JJII OLUEHKH M BblOOpa KOHKpeTHbiXx CASE-

CpCIaCTB, pa3pa60TKH IIAHOB BHCAPCHUA U KOHTPOJIA €TI0 PC3YIILTATOB.

4.2. Ouenka u Bei00op CASE-cpencTs
4.2.1. O0ume cBeaeHus

Mopaenb mporiecca OIEHKA M BbIOOpa, paccMaTpuBaeMasi HUXKE, OMHCHIBAET
HanOosiee OOIIYI0 CUTYaIINIO OLIEHKU U BBIOOPA, a TAKXKE MOKA3bIBAET 3aBUCUMOCTD
Mexay HuMH. Kak MOXHO BHIIEThb, OIEHKAa M BHIOOP MOTYT BBITIOJHSITHCS
HE3aBUCUMO JPYr OT JApyra Wid BMECTE, KaKIbIH M3 ITUX MPOIECCOB TpeOyer
MPUMEHEHUSI OMpeJIeTICHHbIX KpuTepueB. [Ipoliecc oneHku U BbIOOpa MOXKET
mpeciieIoBaTh HECKOJbKO IIeJiei, BKIIoYas OJHY WM Oojee W3 CIeAyIoluX:
orieHka HeckoJibkux CASE-cpencts u BeIOOp 0JHOTO Wik O0Jiee M3 HUX; OIEHKa
onHoro wim 6onee CASE-cpencTB 1 cOXpaHEHHE Pe3yJIbTaTOB IS TTOCISAYIOIIETO
UCIIOJIb30BaHus; BBIOOp oxHoro win Oosnee CASE-cpencts ¢ ucmnonb30BaHUEM
pe3yabTaTOB MPENBIAYIINX OIEHOK. BxomHoit wuHbopmainueid s mnpoiecca
OLICHKU SIBIIACTCS: OIPEACIICHUE TM0JIb30BaTEIBLCKUX MOTPEOHOCTEH; Ienu W
OTpaHWYEHHs] TPOekTa; naHHble O poctynHbix CASE-cpeacTBax; cnmcok
KPUTEPUEB, HCIOJIB3YEMBIX B MPOLIECCE OLECHKU. Pe3ynbTaThl OIEHKH MOTYT
BKJIFOYATh PE3YyJIbTaThl MPEIBIIYIINX OIIeHOK. [Ipu 3TOM HE cienyeT 3a0bIBaTh, 4TO
Ha0Op KPUTEPHUEB, UCIIOIL30BABIINXCS MPU MPEABIIYIICH OIEHKE, TOJKEH OBITh
COBMECTUMBIM C TeKyIUM HabopoMm. KOHKpETHBII BapuaHT peaan3aiuu mporecca
(orleHKa M BBIOOp, OlIEHKA JJIA OyAyIIero BbIOOpa WM BBIOOP, OCHOBAaHHBIM Ha

NpeAbIAYIINX OI_ICHKaX) onpeAcsACTCda INCPCUYUCICHHBIMU  BBIIIC  LCIISAMMU.



DJIeMEHTHI TIpoIiecca BKITIOYAIOT: TS|, TPESATIOIOKCHHS U OTPaHUICHHSI, KOTOPBIC
MOTYT YTOYHSTBCS B XOJIe TpoIlecca; MOTPeOHOCTH TIOJIb30BaTENICH, OTpasKaroIIre
KOJIMYECTBEHHBIC M KaueCTBEHHBIC TpeOoBaHus monb3oBareneii k CASE-
CpeACTBaM; KPUTEPHUH, OMPEICISIONINEe Ha0Op MapaMeTpOB, B COOTBETCTBUH C
KOTOPBIMHA ~ TPOM3BOJUTCS OIICHKA W TPHHITHE pEIIeHHsS O BBIOOPE;
dbopMann3oBaHHBIE  PE3YyNbTAaThl  OIEHOK OJHOTO WM OoJiee  CPEACTB;
pexoMeHyeMoe perieHue (00bIYHO 00 perieHue o BeIOope, MO0 JaTbHeHIas
orieHka). [Iporecc oneHKN u/uin BRIOOpa MOXKET OBITh HaYaT TOJIBKO TOTJA, KOTAa
JIMIIO0, TPYIIA WJIM OPTaHMU3aIMsl IMOJIHOCTHIO OIpEaesria i ceOs KOHKPETHBIC
NOTPeOHOCTH W (opMaIM30BaJla MX B BUAC KOJIMUYCCTBEHHBIX M KAadeCTBEHHBIX
TpeOOBaHUI B 3aJaHHON TpeaMeTHOW oOiactu. TepMuH '"MONTB30BATEIHCKHE
TpeOoBaHus" [ajee O3HA4aeT MMEHHO Takue (opMaIu3oBaHHbIE TPEOOBaHUSI.
[Tonmp30BaTesh MOJDKEH ONMPEACTUTh KOHKPETHBIN MOPSIOK JNCUCTBUN W TIPUHSITHS
penieHnii ¢ TFOBIMH HEOOXOAUMBIMU HTEpanusMu. Hampumep, mporecc MOXKeT
OBITH MPEJICTABJICH B BUJIC JIEPEBa PEIICHUN C €0 IMOCIIC0BATCILHBIM 00X00M U
BBIOOPOM TTOJMHOKECTB KaHIUAATOB JUIsl Oojiee AeTanbHOU oreHku. OnmcaHue
MOCJICI0BATEILHOCTH JCHCTBHI JTOJDKHO ONPEICIATh MOTOK JAHHBIX MEKIY HUMHU.
OmnpeneneHre crucka KPUTEPUEB OCHOBAHO Ha TMOJIb30BATEIBCKUX TPEOOBAHMSIX H
BKJIFOUAET: BBIOOP KPHUTEPHUEB IS HCIIOJIB30BAHHUS W3 TIPHUBEACHHOTO Jaliee
NIEPEYHs; OMNpPEICICHUE JIONMOJHUTEIBHBIX KPHUTEPHUEB; OMNpEICICHUE 00JIacTh
UCIIOJIb30BAHUSL KAXKIOTO KpuTepus (OleHKa, BBIOOp wuiu o0a mporecca);
ONpe/Ie/iCHUE OJHOH Wiu 0oJiee METPUK JUIS KaKIOrO0 KPUTEPUS OIICHKH,

Ha3HAYEHUE Beca KaKJIOMYy KPUTEPHUIO MPU BHIOOPE.

4.2.2. IIponecc onieHKH

[lenpto mpolecca OLEHKU SIBISIETCS ompeaeneHne (yHKIMOHAIBHOCTH U
kauectBa CASE-cpencts ans mocnenyroiiero BeiOopa. OlLieHKa BBINONHIETCS B
COOTBETCTBHUM C KOHKPETHBIMU KPUTEPHUSIMHU, €€ pe3yJbTaThl BKJIIOYAIOT Kak

OOBEKTHBHBIC, TaK M CYOBEKTHMBHBIC JaHHBIE MO KaKIOMY cpeacTBy. Ilporecc



OLIGHKH BKJIIOYAET CIEAYIOIUe JeHCTBUS: (OpPMYIHpOBKAa 3aJauyd OLEHKH,
BKJItOUasi MHGOPMAIMIO O LIEJTM M MacmTadax OICHKH; ONpEAeNiCHUE KPUTEPHEB
OLICHKHM, BBITEKAIOIlee W3 OMNpEeACCHUs] 3a7aud; OIpPEACIICHUE CPEeICTB-
KaHIUAATOB IyTEM IMPOCMOTpPa CHHUCKAa KaHAMJATOB M aHalu3a HMHQPOpPMAIUHU O
KOHKPETHBIX CPEICTBAaX; OLICHKA CPEJCTB-KaHAMJIATOB B KOHTEKCTE BHIOPAHHBIX
KputepueB. HeoOxoauMmele Il 3TOro JaHHBIE MOTYT OBITh IMOJYYEHBI MyTEM
aHaJIM3a CaMHUX CPEJICTB M HMX JIOKYMEHTAallMH, OIpOca MOJIb30BaTeNe, pabOThI C
JIEMO-BEPCHUSIMHU,  BBIIOJTHEHUS] TECTOBBIX IPUMEPOB, SKCIEPUMEHTAILHOTO
NPUMEHEHUSI CPEACTB W aHajlu3a pPe3yibTaTOB MPEAIIECTBYIOMINX OIEHOK;
MOJTOTOBKA OTYETA MO pe3yabTaraM OleHKU. OTHUM U3 BaKHEHIIUX KPUTEPHUEB B
IPOLECCE OLEHKH MOXET ObITh NOTEHIHaJIbHAas BO3MOXHOCTh HWHTErpaluu
KQKJIOTO U3 CPEICTB-KAHIUJATOB C APYTUMHU CPEACTBAMH, YK€ HAXOIAIIMMUCS B
AKCIUTyaTallu WM TUIAHUPYEMBIMH K HCMOJIb30BAHUIO B JTAHHOW OpraHU3aluu.
MacmTab OIeHKH JODKeH yCTaHaBIMBaTh TpeOyeMblii ypOBEHb JeTalIM3allui,
HEOOXOIMMBIE PECYpPChl U CTENEHb NPUMEHUMOCTH €€ pe3ysibTatoB. Hampumep,
OIICHKA JIOJDKHA BBITIOJHATHCS I Habopa M3 OAHOrOo WU 0ojiee KOHKPETHBIX
CASE-cpencts; CASE-cpeacTs, moaIep >KUBAOIINX OJWH WM 00Jiee KOHKPETHBIX
nporeccoB  cozmanus U comnpoBoxiaeHus IO umu  CASE-cpencts,
NOJICPKUBAIOIIUX OJUH WM Ooyiee NMPOEKTOB WMJIM TUIOB MNpoekToB. CHHCOK
CASE-cpencts - BO3MOXKHBIX KaHAUAATOB (HOpPMHUPYETCS W3 Pa3TMUHBIX
UCTOYHUKOB: 0030poB pbiHka [10, undopmaruu nocrasmmkos, 0630poB CASE-
CPEICTB W Jpyrux MnoAoOHbIX myOnukamuil. CleayronmM I[aroM sBISETCS
nonyuenue nHpopmanuu o CASE-cpeacTBax Wiy mojiydeHUE UX CaMUX WIH U TO,
U Apyroe. Ota HHPOpMaIUs MOKET COCTOSTh U3 OLIEHOK HE3aBUCUMBIX IKCIIEPTOB,
coobmieHuit 1 oTueToB noctaBMKoB CASE-cpeacTB, pe3ynbTaToB AEMOHCTPALUU
Bo3MOokHOCTe CASE-cpencTtB co CTOpOHBI TIOCTABIIMKOB W WH(OpMaIuwu,
MOJYYEHHOW HEMOCPEACTBEHHO OT peanbHbix mnoab3oBaTeneil. Camu CASE-
CpeliCTBa MOTYT OBITh MOJYYEHBI yTEM MPUOOPETEHHUS, B BUI€ OLICHOYHOW KOITUU
ui apyrumu criocobamu. OrieHKa ¥ HAaKOIUIEHHWE COOTBETCTBYIONIUX JaHHBIX

MOXET BBINOJIHATHCS ciaeAyronmmMu cnocodamu: aHanu3z CASE-cpencts u



JOKYMEHTAlMM  IOCTABIIMKA; ONPOC pPEAJIbHBIX MOJb30BATENICH; aHaIu3
pE3yNbTaTOB MPOEKTOB, HCIONb30BaBmMX aaHHble CASE-cpenctBa; mpocMoTp
JEMOHCTpPALIMA U OIMPOC JIEMOHCTPATOPOB; BBHIMOJHEHUE TECTOBBIX IMPHUMEPOB;
npumeHeHue CASE-cpeACcTB B NWIOTHBIX MPOEKTAaX; aHaU3 JOOBIX JOCTYIHBIX
pe3ynbTaToB NpeablAynux oOmeHoK. CyliecTBYIOT Kak OOBEKTHUBHBIE, TaK U
CyOBEKTUBHBIE KpUTEpPUU. Pe3ynbTaThl OLICHKM B COOTBETCTBUM C KOHKPETHBIM
KpUTEpUEM MOTYT OBITh JBOWYHBIMH, HAXOJUTHCS B HEKOTOPOM UHCIOBOM
JManasoHe, MpeACTaBIsITh COOOM MPOCTO YMCIOBOE 3HAYEHUE WIIM UMETh KaKylo-
6o apyryio  dopmy. s OOBEKTUBHBIX KPUTEPHEB OICHKA JOJDKHA
BBITIOTHATBCSI MYTEM BOCHPOU3BOAUMOM MPOLIEAYPHI, YTOOBI JHO0ON Jpyrou
CHELUAJNCT, BBITOJHAONIMN OLEHKY, MOT IOJIYYUTh TaKue ke pe3yabTaTel. Eciu
UCITIOJIB3YIOTCSl TECTOBBIE PUMEPHI, UX HAOOp IOJKEH OBITh 3apaHee ONpenesicH,
yHUQUIMPOBAaH U JokyMeHTupoBaH. [lo cyObektuBHbIM Kputepusim CASE-
CPEICTBO JOJDKHO OLICHMBATBHCS I'PYIIION CIELUUAIMCTOB, UCIOIB3YIOINUX OJHU U
Te ke Kpurepur. HeoOXonumblii ypOBEHb ONBITA CHEUUATMCTOB WM TPyl
JOJDKEH OBbIThb 3apaHee oOmpejeseH. Pe3ynbrarbl OLEHKH JOJDKHBI  OBIThH
CTaHJAAPTHBIM 00pa30M JOKYMEHTHPOBaHbl (i1 OOJErdyeHus MOCIEAYIOIIEro
UCIIOJIb30BaHUs) U, MPU HEOOXOAMMOCTH, YTBEpXkAEHbl. OTYET MO pe3ysbTraTaM
OIICHKH JIOJDKEH COJACPKATh Cleayrolryo nHpopmanuio: BBeaecHUe. O0mmii 0030p
mpolecca U NEpPeueHb OCHOBHBIX PE3yJbTaTOB; Mpeanocbuiku. Llenb oleHku u
JKelaeMble PE3yJIbTaThl, IEPUOJ] BPEMEHH, B TEUYEHHE KOTOPOIO BBINOJIHAJIACH
OLICHKA, OIpEACICHUEe pOJIeH U COOTBETCTBYIOLIErO ONbITa CIEUUATUCTOB,
BBINIOJIHSABIIMX OIIEHKY; MOAXO0J K oleHke. Onucanue oOUero nojaxoaa, BKIYas
nonyueHHbie CASE-cpencTBa, uH(QOpMAIMIO, OMNPEACISIONIYI0 KOHTEKCT U
MacmTad OLIEHKH, a TakKe JII0ObIe MPEANON0KEHH U OTpaHUYeHMs; WHpopManus
o CASE-cpenctBax. OHa J0/DKHA BKJIIOYATh Cclleayroniee: 1) HanMeEHOBaHHE
CASE-cpenctBa; 2) Bepcuto CASE-cpenctBa; 3) qaHHBIE O MOCTABIITUKE, BKIIFOYAs
KOHTaKTHBIA azpec U TenedoH; 4) KOHPUTypaluio TEXHUYECKHX CPEACTB; 3)
cTouMOCTHble  naHHble; 6) omnucanue CASE-cpencTtBa,  BKIIIOUYAroOlIee

NoAACPKUBACMBIC OAHHBIM CPCACTBOM IPOLCCCHI CO3JaHHA W COIPOBOXIACHUSA



[10, nporpammuyto cpeny CASE-cpeactBa (B 4acTHOCTH, MOJAEPKUBAaEMbIC
S3BIKM TPOTPAMMHPOBAHUS, OMEPALMOHHBIE CUCTEMBI, COBMECTUMOCTh C 0Oazamu
nanHblX), (pynkuun CASE-cpenctBa, BXOIHBIE/BBIXOJIHBIE JaHHbIE M 00JacTh
NPUMEHEHUS; 3Tanbl OUEHKH. KOHKpETHbIE AEMCTBUS, BBIIOJHIEMBIE B MPOLECCE
OLIEHKH, JOJKHBI OBITh ONHKCAHBl CO CTEHNEHBIO JETaIM3allH, HEOOXOAUMON Kak
JUIs TIOHUMaHMUs MaciiTaba U IIyOMHBI OLIEHKH, TaK U Ul €€ MOBTOPEHUs Ipu
HEOOXOJMMOCTH; KOHKPETHBIE pe3yibTaTbl. Pe3ynbTaTbl OLIEHKH TOJIKHBI OBITH
IPEJCTaBICHbBl B TEPMUHAX KPUTEPHUEB OLIEHKU. B Tex ciydasx, Korjga OT4der
oxBartbiBaeT uenblid psag CASE-cpeacTB win pe3ynbTarbl JAaHHOW OUEHKH OyayT
COIMOCTABIIATBCS C AHAJOTMYHBIMHM pe3yJbTaTaMU APYTHX OLEHOK, HEOOXOIMMO
oOpatuth o0coboe BHUMaHHE Ha (opMaT TMpPEACTABICHUS PE3yIbTATOB,
CIOCOOCTBYIOUIMI TaKOMy cpaBHEHHUIO. CyOBbEKTUBHBIE PE3YyJbTaThl JOHKHBI OBITH
OTIEJIEHbl OT OOBEKTUBHBIX M JIOJDKHBI COIPOBOXKAATHCA HEOOXOIUMBIMU
NOSICHEHUSIMH; BBIBOJBI M 3aKIIOYCHHUs; NpUiokeHHs. DopmylnpoBKa 3aaadu

OLICHKHM Y YTOYHEHHBIN CIIUCOK KPUTEPHUEB.

4.2.3. Ilpomecc BrIOOpa

[Ipoueccel oneHKHM M BBIOOpA TECHO B3aMMOCBS3aHbI Apyr ¢ apyrom. Ilo
pe3ysibTaTaM OIIEHKM IIeJIM BbIOOpA W/WIM KPUTEpUU BhIOOpAa M MX BECa MOTYT
noTpedoBaTh Moau(UKauUU. B Takux ciydasx MOXKET MoTpeOOoBaThbCs MOBTOPHAs
oueHka. Korna aHanu3upyroTCsi OKOHYATENbHBIE PE3yJIbTaThl OLEHKH U K HUM
NPUMEHSIOTCSI KPUTEPUH BBHIOOpA, MOXKET OBITh PEKOMEHIIOBAHO MPHOOpEeTEeHHE
CASE-cpenctBa wnu nHabopa CASE-cpenctB. AnbTepHATHBON MOXET OBITh
orcyrctBue anekBatHbix CASE-cpenctB, B 3TOM clydyae pEKOMEHIYETCs
pazpaboratb HoBoe CASE-cpenctBo, mMoauduIUpoBaTh CYHIECTBYIOIIEE WIH
OTKa3aThCsl OT BHeApeHus. lIporecc BbIOOpa TECHO B3aMMOCBS3aH C IMPOLIECCOM
OLIGHKM U BKIJIIOYAET CIEAYIolue AeHCTBUs: (POpMYIMpPOBKAa 3aaad BbIOOpA,
BKJTFOUAs EJIH, TIPENIOIOKEHHUS U OTPaHUYCHMS; BBITIOJIHEHHE BCEX HEOOXOIMMBIX

JEUCTBUN TI0 BBIOOpPY, BKJIIOUAsi OMpPENETICHWE W PaHKUPOBAHUE KPHUTEPHUEB,



OTpe/ieNieHNe CPeACTB-KaHAWIATOB, COOpP HEOOXOAMMBIX NAaHHBIX M MPUMEHEHHUE
PaHXXUPOBAHHBIX KPUTEPHUEB K PE3yJIbTaTaM OLICHKH JJI ONPENEICHUSI CPEACTB C
HAWJIyYIINMU TOKa3aTelasiMU. JIIsi MHOTHX NOJIB30BATENIEW BaKHBIM KPUTEpPUEM
BbIOOpa siBisieTcst uHTerpupyeMoctb CASE-cpencTBa ¢ CylIeCTBYIONIEH Cpenou;
BBINIOJIHEHHE HEOOXOJMMOIr0 KOJMYECTBA UTEpaAlUi C TE€M, 4TOObl BHIOpaTh (MU
OTBEPrHYTh) CPEJCTBA, UMEIOIIME CXOJHbIE MOKa3aTeNM; MOJArOTOBKA OTYETa IO
pe3ynpTaTaM BbIOOpa. B mporecce BbIOOpa BO3MOXKHO TOMyY€HHE JBYX
pe3ynbpTaToB: pekoMeHaanui no BeiOopy koHkpetHoro CASE-cpenctsa; 3ampoca
Ha TOJIyYeHUE JONOJTHUTEILHON HH(pOpMAlMU K Tpoleccy OleHKH. Maciitad
BbIOOpA JOJKEH YCTaHABIMBATH TPEOYEMBI YPOBEHD A€TAIU3ALUU, HEOOXOIUMbIE
pecypebl, Tpaduk U oxumaembie pe3yiabTaThl. CylecTBYeT psll MapaMeTpoB,
KOTOpbIE MOTYT OBITh HMCHOJB30BAHbI JJIA ONpENeNeHUus MacuTada, BKIIOYAS:
UCIIOJIb30BAaHUE TPEABAPUTENBHOIO OTOOpa (Hampumep, oTOOp TOJIBKO CpPEICTB,
paboTammx Ha KOHKPETHOW Iuiatdopme); UCIOIb30BAHUE PaHEe IMOTYYEHHBIX
pE3yNbTATOB OLIEHKH, PE3YJbTaTOB OLEHKHM W3 BHEUIHUX MCTOYHUKOB WIIU
KOMOMHAIMK TOrO U Jpyroro; B Tom ciydae, eciyd MNpeplIylIHe OLEHKU
BBIIIOJIHSUIUCh  C  MCHOJIb30BAHMEM  PA3JIMYHBIX HAOOPOB KPUTEPUEB  WIU
BBITIOJIHSJIUCh C HCHOJIb30BAHMEM KOHKPETHBIX KPUTEPUEB, HO Pa3IMYHBIMU
crioco0amu, pe3ysbTaThl OLIEHOK JODKHBI OBITH MPEACTaBICHBI B COTJIACOBAHHOM
dbopme. Ilocne 3aBepuieHust naHHoro mara oneHka kaxuaoro CASE-cpeactsa
JOJDKHA OBITH TPENICTaBIIEHA B paMKax €IWHOrO Habopa KPUTEPHUEB U JOJDKHA
OBITh HETIOCPEICTBEHHO COMOCTABUMA C JPYTMMH OLIEHKaMU. AJITOPUTMBI, OOBIYHO
UCIIOJIb3yeMble JUIsl BBIOOpA, MOTYT OBITh OCHOBaHbl Ha MacuITabe WU paHre.
ANTOPUTMBI, OCHOBAaHHBIE Ha MaciTabe, BBIYUCISAIOT €IMHCTBEHHOE 3HAUCHHE JIJISI
kaxaoro CASE-cpenctBa myTeM YMHOXEHHSI BeCa KaXKJOTO KPUTEpPHUS HA €ro
3HaueHue (C ydeToM MacmTaba) u cioxkeHus Bcex mnpousBeneHuii. CASE-
CPEICTBO C HAMBBICIIMM pPE3YyJbTaTOM IMOJIYy4YaeT NEpPBbIA paHr. AJTOPUTMBEI,
OCHOBAHHBIE HA pPaHre, UCMOJb3YIOT parxxkupoBanne CASE-cpeAcTB - kKaHAUIATOB
M0 OTAEIbHBIM KPUTEPUSM WM TpynnaM KpPUTEPUEB B COOTBETCTBUH CO

3HAYEHUAMH KpUTEpPUEB B  3aJaHHOM  Maciutabe. 3areM, aHaJOTUYHO



MPEABIAYIIEMY, PAHTH CBOJSTCS BMECTE U BBEIYHCIISIOTCS O0IIME 3HAYCHUS PAHTOB.
[Ipu anamm3e pe3yabTaTOB BHIOOpa MpeNIoNiaraeTcs, 4YTO Mpolecc BbhIOOpa
3aBepiieH, CASE-cpeACcTBO BHIOPAHO M PEKOMEHJOBAHO K HCIIOJIb30BaHUIO. Tem
HE MEHEe, MOXET TMOTpeOoBaThCcsi Oojiee TOYHBIA aHAIW3 ISl ONpPECIICHUS
CTETNICHU 3aBUCUMOCTH 3HAUYECHUM KITIOUEBBIX KPUTEPHUEB OT Pa3iuuuii B 3HAUCHUSIX
xapaktepuctuk CASE-cpenacTtB - kaHaugaToB. Takoil aHalu3  IO3BOJIUT
OTpENENTuTh, HACKOJIBKO pe3ynbTaT pamwxkupoBanus CASE-cpenctB 3aBUCHT OT
ONTUMAJIbHOCTU BbIOOpA BECOBBIX KOA(DPUIIMEHTOB KpuTepreB. OH TakKe MOXKET
UCITIOJIB30BAThCA JUISl ONpPENENICHUsl CYIIECTBEHHBIX pazauuuid Mexay CASE-
CpEICTBAaMH C OYCHb OJIM3KUMH 3HAYCHHUSIMH KpPHUTEpUEB WM paHramu. Eciou HE
onHo 3 CASE-cpenctB He ynOBIETBOPSIET MHUHUMAIbHBIM KPUTEPHUSIM, BBIOOD
(BO3MOXHO, BMECTE€ C OLIEHKOW) MOXkeT ObITh moBTopeH mns Apyrux CASE-
CpeICTB - KaHaujaToB. Ecim paznmuuus Mexay caMbIMU MPEANOYTUTETbLHBIMU
KaH/IUJaTaMd HECYIIECTBEHHBI, JOTOJHUTEIbHAS WHGOpPMAIUS MOXET ObITh
NOJIydeHa IyTeM M[OBTOPHOIO BbIOOpa (BO3MOXHO, BMECTE C OIIEHKOH) C
HCIIOJIb30BAaHUEM JIOTIOJIHUTENIbHBIX WJIM JIPYTUX KpUTepueB. Pekomenmanuu 1o
BBEIOOPY JTOJDKHBI OBITH CTPOTO OOOCHOBaHBI. B cilydae OTCYTCTBHS aleKBAaTHBIX
CASE-cpencTs, kak ObUIO OTMEUEHO BBIIIEC, PEKOMEHIYETCS pa3paboTaTh HOBOE
CASE-cpenctBo, momuduimpoBath CyIIECTBYIOIIEE WM  OTKa3aThCs  OT
BHenpeHus. 4.2.4. Kpurepun onenku u Bsidopa Kputepun dpopmupyror 06asuc 1is
MPOIIECCOB OIEHKH U BHIOOpA U MOTYT MPUHUMAThH pa3iudHble (HOPMBI, BKIIOYAS:
YHUCJIOBBIC MEPHI B MTMPOKOM JIMAIla30HE 3HAYCHUM, HAIIpUMeEpP, 00beM TpedyeMoi
NaMsATH;, YUCJOBBIE MEpPhl B OTPAaHWYCHHOM JHAMa30HE 3HAYCHUH, HANPHUMED,
MPOCTOTAa OCBOCHMS, BBIpAKEHHass B Oamiax oT | 40 5; OBOWYHBIE MEpbI
(ucTUHA/MIOXKb, Ja/HET), HampuMep, CHOCOOHOCTh TEeHEpalMM JTOKYMEHTAllUd B
dbopmare Postscript; Mepbl, KOTOpble MOTYT NPHHHMAaTh OJHO WM Ooyiee W3
KOHEYHBIX MHOKECTB 3HAau€HUMW, Hampumep, ImIaThoOpMbl, JUISI KOTOPBIX
noaaepxkuBaercs CASE-cpenactBo. TUNMHWYHBIA MPOIECC OLEHKHW W/WIM BbIOOpa
MOKET HCIIOJIb30BaTh HAOOP KPUTEPHUEB PA3IUUHBIX TUMOB. KaxIblili kputepuit

JOJDKEH ObITh BBIOpAaH W aJanTUPOBAaH D3KCHEPTOM C YYETOM OCOOEHHOCTEU



KOHKPETHOTO Tporecca. B  OONbIIMHCTBE CiIy4aeB TOJBKO HEKOTOpBIE U3
MHO>XECTBA OIMCAHHBIX HWXE KPHUTEPUEB OKA3bIBAIOTCSA MPUEMIIEMBIMU IS
UCIIOJIb30BaHUs, MPU ATOM TAaKXKE J00ABIAIOTCS JOINOJHUTENbHBIE KPUTEPUU.
Br16op 1 yrouHenue Habopa HCHOJB3YEMBIX KPUTEPUEB SIBISCTCS KPUTUUECKUM
IaroM B MPOILIECCE OLEHKU W/WIM BbIOOpa. PYHKIMOHAIBHBIE XapaKTEPUCTUKU
Kputepun nepBoro kjacca npeaHa3HaueHbl JJIs ONpeneiaeHus QyHKIUOHAIBHBIX
xapakrepuctuk CASE-cpeactBa. OHM B CBOIO OY€peb MOJIPA3AECISAIOTCS HA Pl
rpynn 1 noarpynn. Cpena ¢yHkumonupoBanus: [IpoekTHas cpepa: mojaepikka
IPOLIECCOB KM3HEHHOTOo Hukia. Onpenenser Habop npoueccoB KL, koropsie
noaxaepxkuaeT CASE-cpeactso. llpumepamn Takux MpoueccoB SBISIIOTCS aHAIU3
TpeOOBaHUIl, MPOEKTUPOBaHME, peaau3alus, TECTUPOBAHHWE M  OLICHKA,
CONPOBOXKJICHHE, OOECIIeUeHHe KadecTBa, YOpaBICHHE KOHPUTypauuen u
YIOPABJICHUE NPOEKTOM, IPUYEM OHM 3aBUCAT OT NPHUHATOW IOJIb30BATEIEM
monenn XKL, obnacts npumenenus. [Ipumepamu sSBASIOTCA cUCTEMbl 00pabOTKU
TpaH3aKI1il, CUCTEMbl PEaJbHOTO BPEMEHH, MH(DOPMAIMOHHBIE CUCTEMBI U T.II.
pasMep MNOJAECPKUBAEMBIX NpWIOKEHUH. Onpenenser OrpaHUYEHHs Ha TaKHe
BEJIMYMHBI, KaK KOJUYECTBO CTPOK KOJIa, YPOBHEH BIIOKEHHOCTH, pazMep 0azbl
JaHHBIX,  KOJMYECTBO  JJEMEHTOB  JaHHBIX,  KOJMUYECTBO  OOBEKTOB
KoH(purypanronnoro ympasieHusi. [IO/TexHuueckue cpencrtBa: TpeOyeMblie
TexHuueckue cpenactra. O0opyaoBaHue, HEOOXoauMoe ISl (PYHKIIMOHMPOBAHUS
CASE-cpencTBa, BKiIodas THUI Tpolieccopa, 00bEM OMEPATUBHOW M JTHCKOBOM
naMATH. TOJAJEPKUBAEMbIE TEXHUYECKHE CpPEACTBA. DJIEMEHThl 000pYIOBaHUS,
KOTOpBlE MOTyT Hcnoyib3oBatbesi CASE-cpencTBoMm, Hampumep, YCTpPOMCTBa
BBOJIa/BhIBOZIa. TpeOyemoe [I1O. TIO, neoOxomumoe st (GyHKIMOHUPOBAHUS
CASE-cpencTBa, BK/IIOUas ONEpaIliOHHBIE CHUCTEMBI U Tpaduveckue 0OOIOYKH.
noanepxuBaemoe 110. ITporpaMmHbie MPOAYKTHI, KOTOPBIE MOTYT UCIIOJIb30BAThHCS
CASE-cpenctBom.  TexHomoruyeckass cpefa: COOTBETCTBHE  CTaHAAapTaMm
TEXHOJIOTUYECKON cpeabl. Takue cTaHgapThl KacaroTcs sA3bIKa, 0a3bl JTAHHBIX,
peno3uTopus, KOMMYHUKalMi, Trpaduueckoro uHTepdeiica Moab30BaTens,

JOKYMEHTAIluU, pa3paOOTKH, ymOpaBieHUs KoHpurypamue, O€30MacHOCTH,



CTaHJapTOB OOMeHa MH(OpMAaIe U UHTErPaLUU 10 JAHHBIM, [0 YIPABICHUIO U
10 TOJb30BATEIILCKOMY HHTEp(dency. COBMECTUMOCTh C JAPYTUMHU CPEICTBAMHU.
CrocoOHOCTh K  B3aUMOJICHCTBUIO €  JPYTMMH  CpEICTBAaMH, BKIIIOYas
HEIOCPEICTBEHHbII OOMEH JaHHBIMU (IpUMEPAMH TAKUX CPEACTB SIBIIAIOTCS
TEKCTOBBIE TpoLieccopsl, 0a3bl qaHHbIX U 1pyrue CASE-cpeacrsa). Bo3MoxHOCTb
npeoOpa3oBaHusl PEMNO3UTOPUS MM €ro 4YacTh B CTAaHAAPTHBIA ¢opMaT s
00pa0OTKM JPYTrUMH CpEACTBaMHU. TMOJAepkuBacMas Meroaonorus. Habop
METOJI0B U MeToNUK, nojaepxuBaemMbix CASE-cpenctsom. [Ipumepamu sBisitoTcs
CTPYKTYPHBIA WM OOBEKTHO-OPUEHTUPOBAHHBIM aHAIU3 W IPOEKTHUPOBAHHUE.
MOAJCpKUBAacMble  sI3bIKH. Bce a3bikn, wucnons3dyembie CASE-cpeacTtBom.
[TpumepamMu Takux SI3bIKOB SIBISIOTCA s3bIKM IporpammupoBanus (Kobon, Ana,
C), sa3p1iku 0a3 jgaHHBIX W s3bIkM 3ampocoB (DDL, SQL), rpadguueckue s3bIKH
(Postscript, HPGL), s3piku  crnenudukanuu MNPOEKTHBIX  TpeOoBaHUN U
uHTEep(deNchl ONEPalMOHHBIX CUCTEM (A3BIKM yIpaBlieHUs 3adaHusiMu). OyHKINH,
OpUEHTUpOBaHHbIE Ha (a3pl >KU3HEHHOTO LMKIa: MoaemupoBanue: J[laHHbIe
KPUTEPUHU OIPEAEIAIOT CIOCOOHOCTh BBIMOJHEHUS (YHKIMM, HEOOXOIUMBIX IS
cnenudukanuu tpedoBanui k I10 1 npeodpa3oBaHUIO UX B MPOEKT: NOCTPOEHUE
auarpaMM. BO3MOXKHOCTB CO3/1aHHS M PENAaKTUPOBAHUS JHarpamMMm pas3JInyHBIX
TUINOB,  MNPEACTABIAIOIIMX  MHTepec A mnosb3oBarens.  Haubonee
pacnpoCTpaHEHHbIE TUIBI JUArpaMM OMHMCaHbl B pazzeine 2. rpaduuecKuil aHamus.
Bo3moxxHOCTh aHanmu3a rpaduyecKux OOBEKTOB, a TakkKe XpaHEHHs U
MPEACTABICHUS] MPOEKTHOM HHMOpManuu B rpapuyeckoM MpeacTaBieHuu. B
OONBIIMHCTBE  Cly4yaeB rpaduyecKue aHaIM3aTOpbl HHTETPUPOBAHBI  CO
CpeICTBaMH TIOCTPOEHUSI JUarpamMM. BBOJ U PEAAKTHPOBaHHUE creUu(pUKaIii
TpeOOBaHM W TpPOeKTHBIX crnenudukanuii. K crneundukanusm Ttakoro pona
OTHOCSITCSI onucaHusi (PyHKUWH, JaHHBIX, UHTEPQEHCOB, CTPYKTYpbl, KauecTBa,
IPOU3BOAUTENILHOCTH, TEXHUUECKUX CPENCTB, CPElbl, 3aTpaT U TpaHKOB. S3bIK
cnenuukanuu TpeOOBaHUW M MPOEKTHBIX crnenudukanuii. Bo3MOXHOCTb
UMIIOPTa, S3KCHOpPTa M PpPEJaKTUPOBaHUS clenupUKaluuid ¢ HCIOJIb30BAHUEM

q)OpMaJ'IBHOFO SA3bIKA. MOACIIMPOBAHUC  TAHHBIX. Bo3M0OxHOCTH BBOJa H



penakTUpoBaHUs UH(DOpPMAIIMK, OTIMCHIBAIOLIEH 3JIEMEHTHI JAHHBIX CUCTEMBI U HX
OTHOUIEHUS. MOAEIIMPOBAHUE MPOLIECCOB. BO3MOKHOCTh BBOJIa M PEIaKTUPOBAHUS
uH(pOpMAaIMK, OINHCHIBAIOMIEH MPOIECChl CHUCTEMbl W HUX  OTHOUICHUS.
npoekTupoBanue apxuTekTypsl I10. ITpoekTupoBanue moruyeckoi cTpykrypsl 110
- CTPYKTYpbl MOJyJiel, UHTep(dEercoB W JAp. MMHUTAIMOHHOE MOJCIUPOBAHUE.
BO3MOXHOCTP ~ JUHAMHYECKOTO  MOJECIMPOBAHUS  PA3JIUYHBIX  aCIIEKTOB
(GYHKIIMOHUPOBAHUS CHUCTEMBI Ha OCHOBE cHeruduKanuii TpeOOBaHUN W/WIH
MIPOEKTHBIX cnienuduKanum, BKJIFOYAsI BHEIIIHHI uHTepdeic u
MIPOU3BOAUTENLHOCTD (HAIIPUMEp, BpeMsl OTKIIMKA, KOA(D(UIIMEHT UCTIOIb30BaAHUS
PECYpPCOB U TPOMYCKHYIO CHOCOOHOCTH). MPOTOTHUNHUpOBaHHE. B03MOXKXHOCTH
IIPOEKTUPOBAHUS U T€HEPALMU IIPENBAPUTEILHOTO BAPUAHTA BCEU CHCTEMBI UM €€
OTJIEJIBbHBIX KOMIIOHEHT Ha OCHOBE ClelM(PUKALNA TpeOOBAHUI W/UITU MPOEKTHBIX
cneuudukanuii. [IporoTunupoBaHue B  OCHOBHOM  KacaeTCsl  BHELIHETO
II0JIb30BaTEIbCKOr0 MHTEp(elica M OCYHIECTBISETCA IPU HENOCPEACTBEHHOM
YYaCTHH MOJb30BaTEICH. reHepanust 3KpaHHbIX (popM. Bo3MOXKHOCTh TeHepauuu
JKpaHHbIX (OpPM Ha OCHOBE cHelMPUKAIUN TpeOOBaHUW W/UIM MPOEKTHBIX
cnenupuKanui. BO3MOXXHOCTh TPACCUPOBKU. B03MOXHOCTH CKBO3HOTO aHalIHM3a
(YHKITMOHUPOBAHUS CHUCTEMBl OT chenuduKaiuu TpeOOBaHUN /10 KOHEYHBIX
pe3ynbTaToB (YCTAaHOBJIEHUSI U OTCIIEKMBAHUS COOTBETCTBUH M CBSI3EH MEXIY
(GyHKUMOHATBHBIMA M APYTMMH BHEIIHUMU TpeOoBaHUsAMU K UC, TeXHUYECKUMHU
PELICHUSIMU U pe3ysbTaTaMu IIpoeKTUpoBaHus). [Ipsmas TpaccupoBka (poBepka
ydera Bcex TpeOOoBaHUi) U 0OpaTHasi TPACCUPOBKA (MOUCK MPOEKTHBIX PEIICHUH,
HE CBSI3aHHBIX HHU C KakUMHM BHEIIHUMH TpeOOBaHUSAMHM). CHHTAKCHUYECKUU U
CEMAHTUYECKUN KOHTPOJIb MPOEKTHHIX crernudukanuii. KoHTpoas cuHTakcuca
JMarpaMM U TUIOB MX 3JEMEHTOB, KOHTPOJIb JEKOMIIO3ULIMK (DYHKIIMI, MpOBEpKa
cnenu@uKanuii Ha MOJHOTY W HENPOTUBOPEYUBOCTb. JIPYrHMe BHUAbI aHaIM3a.
KoHKpeTHbIE JOMOJHUTENbHBIE BHUABI AaHAIM3a MOTYT BKIIOYAaTh aJITOPUTMBI,
NOTOKM  JIaHHBIX, HOPMAQJIM3alMI0  JAHHBIX, HCIIOJIb30BAaHUE  JAHHBIX,
M0JIb30BaTENbCKUN UHTEp(dENc. aBTOMAaTU3UPOBAHHOE NMPOECKTUPOBAHHE OTYETOB.

Peanuzaums: Peanuszanus 3arparuBaeT (yHKUMH, CBA3aHHBIE C CO3JaHUEM



UCIIOJTHSEMBIX AJIEMEHTOB CHUCTEMbI (IPOTPAaMMHBIX KOJOB) WM MOAU(pUKALUEH
CYLLECTBYIOLEH cUCTEMBbl. MHOIME U3 MEPEYUCICHHBIX HUKE KPUTEPHUEB 3aBHUCST
OT KOHKPETHBIX SI3bIKOB U BKJIFOYAIOT CJIEAYIOIIHME: CHHTAKCHYECKH YIIPaBISEMOE
penakTupoBaHue. Bo3MOXHOCTh BBOJA U PEJAKTUPOBAHUSA HMCXOJHBIX KOJOB Ha
OJTHOM WJIM HECKOJIBKUX SI3bIKaX C OJHOBPEMEHHBIM CHUHTAKCHUYECKUM KOHTPOJEM.
reHepanusa Kojaa. BO3MOXKHOCTh TeHEpalMu KOJOB HAa OJHOM HWJIM HECKOJIBKHX
A3bIKaX Ha OCHOBE MPOEKTHBIX crienrukanuii. TUIIBI TeHEpUPYEMOTo KOJa MOTYT
BKJIIOYATh OOBIYHBIM MPOTpaMMHBIM KOJA, cXeMy 0a3bl JaHHBIX, 3aIpoChl,
OKpaHBI/MEHIO. KOMIWIALKSA KOAA. KOHBEPTUPOBAHME HCXOAHOTO  KOJa.
Bo3MOXHOCTh mpeoOpa3oBaHUsl KOJA W3 OJHOTO S3blKa B JPYrOi. aHaIHU3
HAJeKHOCTH. BO3MOXXHOCTh KOJIMYECTBEHHO OLICHMBATh MapaMeTpbl HAJEKHOCTU
[10, Takue, Kak KOJHMYECTBO OIIMOOK U Jp. PEBEPCHBIA WHXXUHUPHUHT.
Bo03MOXHOCT aHaIM3a CYLIECTBYIOIUX UCXOJHBIX KOJAOB U (POPMUPOBAHUS HA UX
OCHOBE TMPOEKTHBIX CHEHU(PUKALUNA. PECTPYKTypU3alUs HMCXOJHOTO KOJa.
Bo3MoxHocTh Momaudukanuu dopmara H/UIM  CTPYKTYpPbl CYHIECTBYIOIIETO
MCXOJHOTO KOJa. aHAJIM3 MCXOMHOro kona. IIpumepamMm Takoro aHaimsa MOTYT
ObITh ONpenesieHue pa3Mepa KOJa, BBIUHUCICHUE I[IOKa3aTelled CI0XKHOCTH,
reHEepalnsl MEePEKPECTHBIX CCBUIOK M IPOBEPKAa HA COOTBETCTBUE CTAHAAPTaM.
otTnagka. TUMWYHBIE (QYHKIMUA OTJIAJIKH - TPACCHPOBKA MPOrPaMM, BBIICICHUE
y3KMX MECT M HauboJee YacTo HCHOJNb3yeMbIX (parMeHTOB Koda M T...
TectupoBanue: Kpurepun TecTUpOBaHMS BKJIIOYAKOT CJIEAYIOIIHAE: ONUCAHUE
TeCTOB. TUNMYHBIE BO3MOXHOCTH BKJIIOYAIOT TE€HEPAlUI0 TECTOBBIX JAHHBIX,
QITOPUTMOB TECTUPOBAHUS, TpeOyeMbIX pe3ylbTaToB M T.O. (QUKcAUsS U
MOBTOPEHUE JICUCTBHI omeparopa. Bo3MOXHOCTh (UKCHUPOBATH JIaHHBIE,
BBOJIMMBIE OIEPATOPOM C TOMOILBIO KIaBUATYPhI, MBILIHU U T.J1., PEIAKTUPOBATH UX
¥ BOCIIPOM3BOAUTH B TECTOBBIX MNPHUMEPAX. aBTOMATHYECKUI 3aIlyCK TECTOBBIX
IPUMEPOB. PETPECCUOHHOE TECTUPOBAaHHE. BO3MOXHOCTP TOBTOpPEHUS U
MOAM(UKALIMA pPAHEE BBINOJHEHHBIX TECTOB JUIsl OMNpENENCHUs pa3inyui B
CUCTEME W/WUJIM Cpefie. aBTOMAaTU3UPOBAHHBIN aHAIN3 PE3yIbTaTOB TECTUPOBAHUSI.

TunuyHble BO3MOKXHOCTH BKJIHOYAIOT CPaBHCHHEC OXHWIAACMbIX W PCAJIbHBIX



pe3ynbTaToOB, CpaBHEHUE (AMIOB, CTATUCTUYECKUI aHAIM3 Pe3yabTaToOB M p.
aHaJIM3 TECTOBOrO MOKPBITUS. OCHAIIEHHOCTh CPEACTBAMHU KOHTPOJS MCXOIHOIO
KOJla M aHaJIU3 TECTOBOTO MOKPHITHs. [IpoBepsaroTcsi, B 4aCTHOCTH, OOpalleHus K
oreparopaM, NpoUeAypaM M IEPEMEHHBIM. aHaJM3 [POU3BOAUTEIBHOCTH.
B03MOXHOCTp aHanM3a NPOU3BOAUTEIBHOCTH MporpamMM. AHaIU3HpyeMbIe
napaMeTpbl MPOU3BOIUTEIBHOCTH MOTYT BKIIFOUAaTh UCIOJIb30BAHUE LIEHTPATBHOTO
mporeccopa, maMsTH, oOpamieHus K ONpEeTICHHBIM AJIEMEHTaM NaHHBIX W/HUIU
CErMEHTaM KOJ1a, BPEMEHHBIE XapaKTEPUCTUKHU U T.lI. AHAIU3 HCKIIOUHUTENBHBIX
CUTyalluii B IPOLECCE TECTUPOBAHUS. JHUHAMHUYECKOE MOJIEIUPOBAHHUE cpefbl. B
YaCTHOCTH, BO3MOKHOCTh aBTOMAaTHUYECKH T€HEPUPOBATh MOJICIIMPYEMbIE€ BXOAHbBIC
naHHble cucteMbl. O6mue ¢yHkuuu: [lpuBeneHHble HIXKE KPUTEPUN OTNIPEAEISIOT
¢ynkuun  CASE-cpeAcTB, OXBaTbIBalOIIME BCHO COBOKyHHOCTh (a3 KII.
[Tonnepkka Bcex 3TUX (PYHKUMHA OCYIIECTBISIETCS MOCPEICTBOM PENO3UTOPUS.
JIOKyMEHTUpOBaHUE: PEJAKTUPOBAHHE TEKCTOB M rpaduxu. Bo3moxxHOCTH
BBOJUTh M pENAKTUPOBATh JAHHBIE B TEKCTOBOM M TrpaduyeckoM Qopmare.
penakTUpoBaHuEe ¢ mnomoulplo ¢GopM. Bo3moxHOCTh mnopnepxkuBath (HOPMBI,
ONpEJENCHHbIE MOJb30BATENSAIMUA, BBOAWTH W PEJAKTUPOBATh JIaHHBIE B
COOTBETCTBUM C (OpMaMH. BO3MOXKHOCTH HW3/IaTEIbCKUX CHCTEM. MOJJIEPKKa
byHKIMNA u dbopmaros TUIIEPTEKCTA. COOTBETCTBHE CTaHJapTam
JIOKYMEHTUPOBAHMS. aBTOMATHUYECKOE HW3BJIICUEHHUE JAHHBIX U3 PENO3UTOpUS U
reHepanus JOKYMEHTaluu [0 CHeHU(pHUKAUsSM TIO0Jb30BaTess. YIpaBlieHUE
KOH(Urypanuei: KOHTPOIb JOOCTyna M H3MEHEHUH. BO3MOXHOCTH KOHTPOJIS
J0CTyna Ha (PU3UYECKOM YPOBHE K AJIEMEHTAM JaHHBIX U KOHTPOJS M3MEHEHUHU.
KOHTposb [1OCTyIa BKJIIOYAET BO3MOYKHOCTH ONPENEIEHUs IpaB JOCTyNa K
KOMIIOHEHTaM, a TaK)X€ H3BJICUEHHUS DJIEMEHTOB JaHHBIX MJis MOJU(UKAIUY,
OJIOKUPOBKM JOCTyIa K HUM Ha BpeMs MOIU(HUKAIMU U TMOMEIIeHHs 0O0paTHO B
pEno3uTOpUiA. OTCICKUBaHUE MoauduKamii. DuKcanys u BeJeHUE KypHaJIa BCEX
MoAM(UKALMM, BHECEHHBIX B CHCTEMY B IIpolecce pa3padOTKu  WJIU
CONPOBOXK/ICHHUS. YIIPaBJIEHUE BEPCUSIMU. BeeHnue u KOHTPOJIb TaHHBIX O BEPCHUSX

CUCTEMbI U BCEX €€ KOJUICKTHBHO HCIIOJIBb3YCMLBIX KOMIIOHCHTAX. YUYCT COCTOSHUA



00BEKTOB KOH(PUTYPALIMOHHOTO YIpaBieHus. BO3MOXHOCTD MOIy4eHHSI OTYETOB O
BCEX IMIOCIENOBATEIbHBIX BEPCHUAX, CONEPKMMOM H COCTOSHHMM Pa3IUYHBIX
00BEKTOB KOH(UTYPALIMOHHOTO YIIPaBJICHUS. TeHepalusi Bepcuili 1 Mou(UKaIUi.
[lopnepxkka IOIB30BATENBCKOTO OINMCAHUSA IOCIEAOBATEIBHOCTA JIEUCTBUU,
TpeOyeMbIX JIsi (OPMUPOBAHUSA BEepCcUU W MoJaudUKAIUN, U aBTOMATHUYECKOE
BBITIOJTHEHUE ATUX JACHCTBHI. apXMBHpPOBAaHUE. BO3MOXKHOCTH aBTOMAaTHUYECKOTO
apXMBUPOBAHUs JJEMEHTOB [JAHHBIX JUIA IOCJIEAYIOIIETO  HMCIOJIb30BAHUS.
VYrpaBineHue MNpPOEKTOM: ympaBieHue padotamMmu u pecypcamu. KoHTponb u
yhpaBieHHe npoueccom npoekrupoBanus MC B TepMuHaxX CTPYKTYpbl 33JlaHUN U
Ha3HAYCHUS UCIIOJTHUTENEMN, IIOCJIEI0BATENBHOCTH 150, BBIITOJTHEHU S,
3aBEPLICHHOCTU OTJEIBHBIX 3TAllOB IPOEKTa M MPOEKTa B LEJIO0M. BO3MOXKHOCTH
NOJJIEP>KKU TJIAHOBBIX JAHHBIX, (PAKTUYECKUX JAHHBIX U MX aHalu3a. TUnuyHbIe
JaHHbIE BKJIIOYAIOT TpaduKu (C y4eToM KajleHJaps, padouux 4acoB, BHIXOJHBIX U
Ip.), KOMIIBIOTEPHBIE PECYPCHI, pacIpeielIeHUe MepcoHaia, OKET U JIp. OLEHKA.
B0O3MOXXHOCTh OIIEHMBATh 3aTparhl, I'pa@uK WU JApyrue MPOEKTHBIE MapameTphl,
BBOJIMMBIE I10JI30BATEIISIMU. YIIPABJICHUE IIpoLeAypor TectupoBanus. [lognepxka
yIpaBJEHUs MPOUEAYPAMH U IPOTPaMMON TECTUPOBAHUS, HAIIPUMED, YIIPABICHUS
pacnyMcaHueM IUTAaHUPYEMBIX MpoLeayp, (QHUKcamuss M 3aluch pPe3ylbTaToB
TECTUPOBAHMSA, TIE€Hepalus OT4YEeTOB M T.A. YIPAaBICHHE KadyeCTBOM. BBox
COOTBETCTBYIOIIMX JAHHBIX, UX AHAJIN3 U TEHEPALMS OTYETOB. KOPPEKTUPYIOLIUE
nevictus. Ilomnepka ynpaBiieHUsS KOPPEKTUPYIOIIUMHU JIEUCTBUSIMHU, BKIIKOUAs

00paboTKy cOOOUIEHUH O MPOOJIEMHBIX CUTYALUSX.

4.2.4.1. HagexHOCTh aIMUHUCTPUPOBAHUE PETTO3UTOPHUSL.

KoHTpome ®m  oOecriedeHHe  IICIOCTHOCTH  TPOCKTHBIX  JIAHHBIX.
aBTOMAaTHYECKOE  pE3epBUPOBAaHME  (OmMpenensieMoe  TMOCTABIIUKOM WM
IJIAHUPYEMOE MOJIb30BATEIIEM). 0€30macHOCTb. 3amnura OT
HECAHKIIMOHUPOBAHHOTO JIOCTyMNa. 00padboTka omubok. OOHapyKeHHEe OIUOOK B

paboTe cucTeMbl, U3BEIIEHNE TTOJIH30BATENS, KOPPEKTHOE 3aBEPIICHUE PAOOTHI TN



COXpPaHCHUC COCTOAHNA K MOMCHTY HPCPbIBAHMA. aHAJIU3 OTKA30B B KPUTUUYCCKUX

IMPHUIIOKCHUAX.

4.2.4.2. IlpocToTa HUCHOJIB30BaHUS YAOOCTBO I0JIb30BATEIHCKOTO

uHtepdeiica.

VY 100cTBO pacnoyioKeHUs U MPEACTABICHUS YACTO UCIOJIb3YEMbIX JJIEMEHTOB
9KpaHa, CcrmocoOOB BBOJA JIAaHHBIX W Jp. JIOKanu3aiuus (B COOTBETCTBHM C
TpeOOBaHUSIMU JAaHHOW CTpaHbl). MPOCTOTAa OCBOCHHs. TpynoBble U BpeMEHHbBIC
3aTpaThl Ha OCBOCHHE CPEACTB. aJalTUPYEMOCTh K KOHKPETHBIM TPeOOBaHUSIM
MOJIb30BaTeNsl. AJaNTUPYEMOCTh K Pa3IudHbIM andaBuTaMm, peKMMaM TEKCTOBOTO
U rpauyecKoro MNpeacTaBiIeHusl (CleBa-HallpaBO, CBEPXY-BHH3), Pa3IMYHBIM
dbopmaram patel, criocobaM BBOJA/BbIBOJIa (9KpaHHBIM (opmam u Qopmaram),
U3MEHEHUSM B METOAOJOTHH (M3MEHEHHSAM TpapuuecKuX HOTAlWW, MpPaBHIL,
CBOMCTB U COCTaBa MPEIONPEEIEHHBIX 00OBEKTOB) U JIp. KAUECTBO JOKYMEHTALlUU
(MOJTHOTA, MOHATHOCTH, YA00OYMTAEMOCTb, MOJE3HOCTh U Ap.). HOCTYHHOCTh H
Ka4yecTBO y4eOHBbIX MaTepuanoB. OHM MOTYT BKIIOYaTh KOMIBIOTEPHBIE yueOHbBIE
MaTepuaibl, Yy4eOHbIE TIO0COOMS, Kypchl. TpeOOBaHMS K YPOBHIO 3HAHUHU.
KBanudukauuss u onbiT, HeoOxonumble g 3P(HEKTUBHOTO HCIHOIb30BAHUSA
CASE-cpencts. mpocrota padotsl ¢ CASE-cpencTBoM (Kak AJi1 HAUMHAOIINX, TaK
W s ONBITHBIX TMOJb30BaTeNeH). YHU(PUIIMPOBAHHOCTHh IOJIb30BATEIHCKOTO
uHTep(delica (0 OTHOMIEHUIO K JIPYTUM CPEICTBaM, UCTIOIB3YIOMIMMCS B JAaHHON
OpraHu3aliy). OHJIAWHOBBIE TOJCKa3KM (IIOJIHOTAa M KAayecTBO). KauyecTBO
JMArHOCTHKU (TTOHSITHOCTh M TIOJIE3HOCTh JHUATHOCTHYECKUX COOOIICHWHA IS
MOJIb30BATENsI). JOMYyCTUMOE BpEeMs PEaKIMu Ha JEHCTBUS TOJb30BaTens (B
3aBUCUMOCTH OT CpEJIbl). MPOCTOTAa YCTAaHOBKM W OOHOBJIeHUS Bepcuid. 4.2.4.3.
O deKTUBHOCT, TpeOOBaHUA K TEXHUYECKUM cpeacTtBam. TpeOoBaHus K
ONTUMAJILHOMY pa3Mepy BHEIIHEH W ONEpPaTUBHOM MaMsITH, THUIY W
IPOU3BOAUTENLHOCTH IPOLIECCOpa, OOECIEeUnBAIOIIUM PUEMIIEMbIH  YPOBEHb

MPOU3BOAUTENILHOCTU. OD(PeKkTUuBHOCTh padouelt Harpy3ku. I(PPEeKTUBHOCTH



BoimosiHeHuss ~CASE-cpenctBom  cBomx — (DyHKIME B 3aBUCUMOCTH  OT
WHTEHCHUBHOCTU Pa0OTHI TOJIb30BATENSI (HATPUMED, KOTUYECTBO HAKATUN KIIABUII
WIM KHONKHU MBIIIH, TpeOyemoe [Jisi BBIMOJHEHUS OINpPEACIICHHbIX (YHKIUMN).
MPOU3BOIUTENIBHOCTh. Bpemsi, 3arpaunBaemoe CASE-cpencTBoM 11 BHITOTHEHUS
KOHKPETHBIX 3aj7a4 (HarmpuMmep, BpeMsl OTBeTa Ha 3ampoc, BpeMs aHaiauza 100000
CTPOK K0/1a). B HEKOTOPBIX ciyyasix JaHHbIE OLEHKH MPOU3BOIUTEILHOCTH MOKHO

IMOJIYYUTDb U3 BHCINHUX NCTOYHUKOB.

4.2.4.4. ConpoBOXIa€MOCTh

YPOBEHb MOJAECPKKH CO CTOPOHBI MOCTABIIMKA (CKOPOCTh pa3peuieHus
npoOieM, TMOCTaBKM  HOBBIX  BEpCUH,  OOecreyeHue  JTOMOJHUTEIbHBIX
BO3MOXKHOCTEH). TpacCUpyeMOCTb OOHOBJIEHUH (IIPOCTOTa OCBOEHUS OTIMYUIN
HOBBIX BEpCUI OT CYHIECTBYIOUIUX ). COBMECTUMOCTh OOHOBJIEHUI (COBMECTUMOCTh
HOBBIX BEpPCUH C CYHIECTBYIOLIMMH, BKJIIOYAasl, HAIpUMEp, COBMECTUMOCTH I10
BXOJIHBIM HWJIM BBIXOJIHBIM JaHHBIM). COMPOBOKIAEMOCTh KOHEYHOIO MPOJIYKTa

(mpoctoTa BHeceHus: usMenenuit B [1O u 1okyMeHTaIuIo).

4.2.4.5. Ilepenocumocth coBMecTUMOCTb C Bepcusimu OC
(BO3MOXKHOCTB pabOTHI B CpeJie pa3nyHbIX Bepcuil ojiHoM 1 Toi xe OC,
npocrota Moaudukauuu CASE-cpenctBa s pabOTbl C HOBBIMU

Bepcusamu OC).

NEPEHOCUMOCTh JaHHBIX MeXAy pa3nuuHbiMu Bepcusimu CASE-cpenctsa.
COOTBETCTBHE CTaHAApPTAM IIEPEHOCUMOCTH. Takue CTaHIapThl BKIOYAIOT
JIOKYMEHTAIMI0, KOMMYHHUKAIIMM W TOJb30BaTEILCKUN HHTEP(HENC, OKOHHBIM

uHTepdEeic, I3bIKA TPOTPAMMHUPOBAHUS, SI3BIKU 3aPOCOB U JIP.

4.2.4.6. O0uue kpurepuu



[IpuBeneHHbIC HUKE KPUTEPUU SBISIOTCS OOIMMMHU TIO CBOEH MPHUPOJE W HE
MIPUHAIIICKAT K COBOKYITHOCTH TTOKa3aTeJIe KauecTBa, MPUBEACHHOW B CTaHIApTE
ISO/IEC 9126: 1991. 3arpatei Ha CASE-cpenctBo. BxiouaioT CTOMMOCTB
MpUOOPETEHMS, YCTAaHOBKH, HAYAJILHOTO COIMPOBOXKIEHUA M 00yueHus. Ciemyer
YUUTBIBATh IIEHY JUIsI BCEX HEOOXOAUMBIX KOH(puUrypauuid (BKItOuas
CAMHCTBEHHYIO KOMUIO, HECKOJIBKO KOIUM, JIOKAJIbHYIO JIMIICH3UIO0, JIUIICH3UIO IS
MPEANPUATHS, CETEBYIO JHUIEH3MIO). OrleHOUHbIN 3¢ dexT or BHenpenus CASE-
cpenctBa (YpoBeHb MPOAYKTUBHOCTH, KadecTBa M T.1I.). Takas OILIEHKAa MOXET
noTpedoBaTh HIKOHOMUYECKOTO aHanu3a. npoduib aucTpuObroTOopa. OOmIMe
MOKa3aTelld BO3MOXKHOCTEH aucTpuObtoTopa. [lpodunb mnuctpubObOTOpa MOMKET
BKJIIOYATh BETUYMHY €r0 OpraHu3alliy, CTaX B Ou3Hece, ((MHAHCOBOE IMOJIOKEHUE,
CIIUCOK JIFOOBIX JTOTIOJIHUTEIBHBIX MPOIYKTOB, NEJIOBBIC CBSI3U (B YaCTHOCTH, C
JPYTUMHU  JTUCTPUOBIOTOPAMHU JIaHHOTO CPEJCTBA), IUIAaHUpyeMas CTpaTerus
pazButus. ceptudukanus noctaBumka. CepTudUKAThl, MOJXYYEHHBIE OT
CIEUAIM3UPOBAHHBIX OpraHu3anuii B oonactu cozmanus 110 (manpumep, SEI u
ISO), ynocTtoBepstomue, 4T0 KBAIM(pUKAIUS MOCTABIIMKA B 00JaCTH CO3/IaHUS U
conpoBoxaeHus [10 ymoBaeTBOpsSIeT HEKOTOPHIM MUHUMATIBLHO HEOOXOIUMBIM HITH
BIIOJIHE  OmpeAesieHHbIM  TpeOoBanusMm.  Ceprudukanus  MOXeT  OBITh
He(opMabHOW, HApUMEp, Ha OCHOBE aHalh3a KadecTBa PabOThl MOCTABIIMKA.
JUIIEH3UOHHASA TOJUTHKA. JOCTYIHBIE BO3MOXKHOCTH JIUIIEH3UPOBAHUS, IPABO
KOMUpOBaHUSI (HOCHUTENEed W JIOKYMEHTAaIlMu), JIIOOble OTpaHWYCHUS W/UIU
mTpadHble CAaHKIUKM 32 BTOPUYHOE HCIOJIb30BaHUS (MOJpazyMeBaeTcs Mpojiaxka
nonb3oBareniem CASE-cpeacTtBa MNpOAYKTOB, B COCTaB  KOTOPBIX  BXOJIAT
HekoTopele KoMmroHeHThl CASE-cpencTBa, MCIOIB30BaBIIMECS TPH pa3padOTKe
MPOJYKTOB). IKCIIOPTHBIE OTpaHUYeHUs. TpoPuiib npoaykTa. O61mas nadpopmarus
O MPOAYKTE, BKJIIOYAs CPOK €r0 CYIECTBOBAHUS, KOJUYECTBO MPOJAHHBIX KOIUH,
HaJIM4Ke, pa3MepP U YPOBEHb JEATEILHOCTH MOJIb30BATEIHCKOM TPYIIIBI, CUCTEMA
OTYETOB O TpoOiemMax, TMporpaMMmMa pa3BUTHS TPOJIYKTa, COBOKYITHOCTH

NpPUMEHEHUH, HaMuuMe OMMOOK M Jp. MOJJAEp)KKAa MOCTaBIIMKa. J[OCTYMHOCTS,



pPEaKTUBHOCTh M KA4€CTBO YCIYI, IPEAOCTABISIEMbIX IMOCTAaBIIUKOM IS
nonb3oBateneit CASE-cpenctB. Takue yciayrm MOTyT BKJIIOYAaTh TeIe(POHHYIO
"TOpsAYyr0 JIMHUIO", MECTHYIO TEXHMYECKYIO IOAJNEPXKKY, MOANECPKKY B CaMOM
OpraHu3alyy. JOCTYITHOCTh U Ka4eCTBO 00yueHus. OOydeHHe MOKET MPOBOAUTHCS
Ha TEPPUTOPUM IOCTAaBIIMKA, IOJb30BATENs WM TAE-IMO0 B JPYroM MECTE.
amanrtanus, TpeOyemas qns  BHenpeHus CASE-cpencts B opranuzanuu
noJsib3oBatens. I[IpumepoM MoOKeT OBITh ONpeneneHue crocoda MCIOJIb30BaHUS
nentpanuzoBanHoro CASE-cpenctBa ¢ enunoi, obmeir bl B pacmpeneneHHOM

cpere.

4.2.5. Ilpumep nmoaxoaa k onpeaenenuro kputepues Beioopa CASE-

CPEJICTB.

[Ipeanonaraercs, uro CASE-cpenctBa OyayT HCHOJB30BaHbl B KPYIHOM
tunoBoM mnpoekre MC, obmanmaromeM XxapakTEpUCTHKAMHU, MEPEUHUCICHHBIMH BO
BBeJieHUU. B o0mieM cinydae crparerust Beioopa CASE-cpencTB i1 KOHKPETHOTO
MPUMEHEHUS 3aBUCUT OT 1eJiel, TOTPeOHOCTEN U orpaHuYeHU OyayIero npoeKkTa
NC (Bxiroyass KBaM(PHUKAIMIO YYACTBYIOIIMX B IMPOIECCE MPOSKTUPOBAHUS
CIIEIUAJIUCTOB), KOTOpPbIE, B CBOI OYepelb, OMNPEACISIIOT HCIOIb3YEMYIO
METOJOJIOTHI0 TMpoeKTUpoBaHusA. ClenyeT MOAYEPKHYTh, UTO OMNPEACISIONIUM
dbakTopoM mpu BBIOOpPE TEX WM HHBIX HWHCTPYMEHTAJIBHBIX CPEICTB SBIISCTCS
UCIIOJIb3yeMasi METOO0JIOTUSI U TEXHOJIOTUSI MPOSKTUPOBaHUS, a HEe HaoOopoT. C
ATOM TOUYKM 3peHusi OeccMbicienHo cpaBHuBaTh CASE-cpenctBa camu 1mo cebe B
OTPBIBE OT METOAOJOTHH, MOCKOJbKy MC MOXHO B MpHUHIUIIE pa3padoTaTh
J0OBIMU CpeicTBaMU. TpagulIMOHHO NpU 00CyXaeHuH MpoosiemMbl Beioopa CASE-
CpenCcTB OO0JIBIIIOE BHUMAHUE YACISIIOCH OCOOEHHOCTSIM peasiu3aIlii TOW UITH WHOU
MeToaosiorun aHanmsa npeamernoit oonactu (E-R, IDEFO, IDEF1X, Gane/Sarson,
Yourdon, Barker wu gp.). be3ycmoBHo, OoratrcTBo u300pa3sUTENBHBIX U
OMMUCATENbHBIX CPEJACTB JAe€T BO3MOXKHOCTb Ha JTamax CTPaTeruyecKkoro

IIaHUPOBAHHA WM aHAJIM3a IOCTPOUTDH HauOoJiee IMOJHYIO W aACKBATHYIO MOJCJIb



npeaMmeTHorr obmactu. C  JOpyroil CTOPOHBI, €CIIM TOBOPUTh O KOHEYHBIX
pesynbratax - 0a3ax MAaHHBIX W MPUIOKEHUAX, TO OOHAPYKHMBAETCS, YTO YACTh
ONMMCAHUM B HUX MPAKTHUYECKH HE OTPAXKAETCs, OCTABASICh YUCTO JCKIApPATUBHOM
(Ha BBIXOJIE MBI B JIIOOOM cllydae TmoiiyunMm onucanue bJl B TabmmuHOM
NPEACTaBICHUH C MHUHUMaJIbHBIM Ha0OpOM OrpaHUYEHUN IIEJOCTHOCTH U
WCIIOJIHUMBIN KOJ TPUIIOKEHHUH, OOJIBIIYI0 YaCTh KOTOPBIX COCTABIISIOT SKPaHHbIE
dbopMBI, HE BBIBOJUMBIC HEIOCPEACTBEHHO W3 MOJENICH MpeaMETHOW 00J1acTu).
OnpITHBIC AHATUTUKUA W TMPOCKTUPOBIIUKHU BCET/la ¢ OOJBIIUMU WM MEHBIIUMHU
Tpyao3aTpaTaMu NPUIYT K HY)KHOMY KOHEUHOMY PE3YyJbTaTy HE3aBUCUMO OT TOTO,
Kakasi KOHKPETHO METOJOJIOTHSI WJIM €€ Pa3HOBUIHOCTh peaju3oBaHa B JaHHOM
WHCTPYMEHTE. DTO, KOHEYHO, HE 03HAYAET, UYTO METOJO0JIOTUSI HE BaKHA, HAITPOTHUB,
OTCYTCTBUE WJIM HEMOJHOTA OMHUCATENbHBIX CPEICTB MOTYT C CAaMOro Haudaia
3HAUUTEIBHO 3aTPYAHUTH paboTy Haja mpoekToM. OIHAKO, 3a4acTyl0 Ha MEPBOM
IJIAaHE OKA3bIBAKOTCA IPYTHE KPUTEPUH, HEBBIIIOJIHEHUE KOTOPBIX MOKET OPOIUTH
ropaso Oombiue TpyaHocTH. Kak Obu10 0TMeUeHo B nmojapaszesne 1.3, TexHoiorus
MPOCKTUPOBAHUS JOJDKHA OBITH MOJIIEpKaHa KOMIUIeKcoM corjlacoBaHHbIX CASE-
CpPEACTB, 00€CTIEYMBAIONINX ABTOMATH3AIIMIO MPOILIECCOB, BBHIMOJHIEMBIX Ha BCEX
craausx JKI[. Mosxer co3gaThCcsi BIeYATIICHHE, YTO €CJIM MOXHO Cc(HopMUPOBATH
HEOOXOMMYIO arMapaTHyl IIaTGopMy U3 KOMIIOHEHTOB Pa3IUYHbIX (pupMm-
MIPOU3BOJIUTEIICH, TO TaK K€ MPOCTO MOKHO BHIOPATh U CKOMILJIEKCUPOBATh Pa3HbIC
MHCTPYMEHTAJIbHBIE CPEJCTBA, KAXKA0€ U3 KOTOPBIX SIBJISIETCS OAHUM W3 MUPOBBIX
JUAEpPOB B cBoeM Kiacce. OaHaKO AJisi MHCTPYMEHTAIBHBIX CPEACTB B HACTOSILEE
BpeMsi, B OTJIMYUE OT O0OpPYAOBaHUSI, OTCYTCTBYIOT MEXKIYHApOJIHbIE CTaHIAApThI
HAa OCHOBHBIE CBOWCTBa KOHEYHBIX MPOAYKTOB (mporpamMm, 0a3 MaHHBIX U HX
conpspkeHue). [lockobKy  COCTaBHbIE YacTU TPOEKTa  JIOJKHBI  OBITh
WHTETPUPOBAaHbl B  €IMHBIA  MPOAYKT, CJIEAOBATEIbHO, MWMEET  CMBICI
paccMaTpuBaTh HE JIIOObIE, a TOJIBKO COMPSHKCHHBIE HHCTPYMEHTAIBHBIE CPE/ICTBA,
KOTOPBI€ B IPUHITUIIE MOTYT ObITh OPUEHTUPOBAHBI - JIa’K€ BHYTPHU OJTHOTO Kjacca
- Ha pa3HbIe METOJIOJIOTHH; MPU 3TOM HEOOXOJIMMO OTOMPATHh B COCTAB KOMILIEKCA

CASE-cpeacts cpeactBa, MNOJJEpPKUBAIOIIME 110 KpalHeW Mepe Om3kue



METOJI0JIOTUHU, €CIM HE OJHY U Ty xe. Mcxonss W3 mnepedyuclIEHHBIX BBIIIE
cooOpakeHMii, B KauecTBE OCHOBHbIX KputepueB BbiOOpa CASE-cpencts
NpUHUMAIOTC cieayomue kputrepuun: [logaepikka MoIHOro >KU3HEHHOTO IMKIIA
NC c obecrnieueHreM 3BONIOLMOHHOCTH €€ pa3BUTUS [IOJHBIN KU3HEHHBIN ITUKII
NC nomkeH NONIEPKUBATHCS KOMIUIEKCOM HMHCTPYMEHTAIbHBIX — CPEJCTB,
NEpPEeUnCIeHHbIX B paszaene 3.2, ¢ y4eTOM CJEAYIOIUX OCOOEHHOCTEH:
KOJUICKTUBHOTO XapakTepa pa3pabOTKh MOjeNel, MPOSKTHHIX crenuuKanuii u
NPWIOKEHUN TEPPUTOPUAIBHO PpACIPEACIICHHBIMU TPYIIAMH  CHEIUATUCTOB C
UCIIOJB30BAaHUEM  PA3JIMYHBIX HMHCTPYMEHTAJIBHBIX CPEICTB  (BKJIOYasl HX
WHTETPaIMI0, TECTUPOBAHUE U OTJIAJKY); HEOOXOAMMOCTH aJanTaliid THUIIOBOTO
MpPOEKTa K Pa3IUYHbIM CHCTEMHO-TEXHUYECKUM IIaThopMaM (TEXHUYECKUM
cpeacTBaM, onepanuoHHbiIM cuctemMam W CYBJl) u  opraHu3ainoHHO-
HPKOHOMHYECKUM  OCOOCHHOCTSIM  OOBEKTOB  BHEIPEHUS;  HEOOXOJAMMOCTHU
WHTETpallUd C CYIIECTBYIOIIMMH pa3padoTkamMu (BKJIIOYas PEUHXUHUPUHT
npwiokeHud u koHBeptupoBanue bJI). Jnsa cymectByrommx MC gomxeH
oOecreunBaThbCsl IUIABHBINA MEPEXO0J U3 CTApOil Cpelbl KCILIyaTallid B HOBYIO C
MUHUMAJIbHBIMU TI€pEAeIKaMi U MOJJIEPKKON AKCIUTyaTUPYyeMbIX 0a3 JTaHHBIX U
NPWIOKEHUHN, BHEAPEHHBIX JI0 Havajla paboT MO CO3IaHUI0 HOBOW CHUCTEMBI.
ObecnieyeHne I1EJIOCTHOCTH TMPOEKTa M KOHTPOJISI 3a €ro coctostHueMm JlanHoe
TpeOOBaHWE O3HAYAeT HAJWYUE E€IUHOM TEXHOJIOTHYECKOW Cpeabl CO3JaHusl,
conpoBoxeHuss u pa3Butus MC, a Takke LEIOCTHOCTh peno3utopusi. EauHas
TEXHOJIOTUYECKasl cpefa JOJDKHA OOecrneunBaThCsl 3a CHET HCIOJIb30BaHUSA
enuactBeHHOTO CASE-cpeactsa s nogaepxkku moaenet MC, a Ttakxe 3a cuer
HAJIMYMSl TIPOTPAMMHO-TEXHOJIOTUUECKUX MHTEP(DENCOB MEXAy OTACIbHBIMU
WHCTPYMEHTAJILHBIMA CPEJICTBAMU, CEPTUPUIUPOBAHHBIX U TMOJJIEPKUBAEMBIX
bupmamu-pazpaboTyrKaMu COOTBETCTBYIONIUX CPeACTB. B wacTHOCTH, HHTEpdEiic
mexay CASE-cpenctBamu u cpenctBaMu pa3paOOTKUA TMPUIOKEHUN JOJDKEH
BBITIOJTHATH JIBE OCHOBHBIE (DYHKIIMM: a) HEMOCPEACTBEHHBIM MEPEXOJ]] B paMKax
€IUHON cpeabl OT ONHCAHUs JIOTHMKU MpuioxeHus, peanuzoBaHHoro CASE-

CPEICTBOM, K pa3paboTKe MOJb30BaTeILCKOro uHTepdeiica (3kpanHbix Gopm); 0)



nepeHoc onucanus b/ u3 penosutopus CASE-cpeactsa B peno3uTopuid CpecTBa
pa3paboOTKN TpWIOKEHUH u oOpaTHO. Bes wmHbOpMmarms o mpoekTe ToJDKHA
aBTOMATUYECKU TMOMEIIAThCd B 0a3y MPOEKTHBIX MAaHHBIX, MPU 3TOM JOJKHBI
NOJAJIEP)KUBATBCA  COIVIACOBAHHOCTh,  HENPOTUBOPEYMBOCTh,  MOJHOTA U
MUHUMAaJIbHAss M30BITOYHOCTh MPOEKTa, a TaKXKe KOPPEKTHOCThH Olepanuil ero
peaaKkTUpPOBaHUS. ITO MOXKET ObITh JOCTUTHYTO MPH YCIOBUHM HCKIIOYCHUS WU
CYLLIECTBEHHOI'O  OTPAaHMYEHHUS BO3MOXXHOCTU  aKTyaJM3alUW  PEIO3UTOPHS
pasubiMu  cpenctBamu. B pamkax CASE-cpeacTBa I0KeH 00ecreuyuBaThCs
KOHTPOJIb  COOTBETCTBUSA JEKOMIIO3UUMH JWarpaMM, a TakKke KOHTPOJb
COOTBETCTBHSI JUArpaMM pa3IMYHbIX THUIOB (HampuMmep, IuUarpamMm IOTOKOB
nanHblX 1 ER-nuarpamm). HeBbinosnHnenue TpeGoBaHMs LIETOCTHOCTH B YCIOBHSIX
pPa300IIEHHOCTH Pa3pabOTYMKOB U BPEMEHHOW MPOTSHKEHHOCTH KPYITHOTO MPOEKTa
MOXXET O3HayaThb yTparTy KOHTPOJISI 3a €ro cocrossHueM. HezaBUCUMOCTB OT
nporpammHo-anmapatHoil miatgopmel U CYBJ[ TpebGoBanue ompenensiercs
HEOHOPOJTHOCTHIO cpenbl pyHkunonupoBanus MC. Takas HE3aBUCUMOCTb MOXKET
UMETh JIBE COCTABJISAIONIMX: HE3aBUCUMOCTh CPeJlbl pa3padOTKU U HE3aBUCHUMOCTh
Cpeabl SKCIUTyaTtaluu mnpuiokeHud. OHa oOecrneunBaeTcss 3a CUET HaJIUYUS
coBmectuMbix Bepcuit CASE-cpeAcTB st pa3inuyHbIX TIaTGopM U JIpailBepoB
COOTBETCTBYIOIIMX CETEBBIX IMPOTOKOJIOB, MEHEMkepoB TpaH3zakuuii u CYDB/I.
[Topnepxka ogHOBpeMEHHOM padoThl rpynn pazpadbotunkoB Pazsutsie CASE-
CpeICTBAa JIOJDKHBI  00J1aaTh BO3MOXKHOCTSIMH — pa3/iejieHHs]  MOJHOMOYUMN
nepcoHanza pa3paboTUUKOB U OOBEIUHEHUS! OTACJIBHBIX PadOT B OOIIUN MPOECKT.
JlomxHa obecnieuynBaThCs OJHOBpPEMEHHas (B 3aJaHHOU ceTeBOM KOH(pUTypalun)
pabora mpoekTupoBIIMKOB bJ[ u pa3zpaboTumkoB mnpuiiokeHU (pa3paboTyuKu
NPWIOKEHUN B TaKOM CHUTyalldd MOTYT HayMHaTh paboTy ¢ 0a30il JaHHBIX, HE
JNOXKUAAsICh MOJTHOTO 3aBepiieHus: ee npoexktupoBanus CASE-cpenctsamm). Ilpu
3TOM BC€ TPYIIbl CIEUUATUCTOB JOKHBI OBITh 00€CledYeHbl aJeKBaTHBIM
WHCTPYMEHTApUEM, a BHECEHHWE W3MEHEHUH B  TPOEKT  Pa3IMYHBIMU
pa3pabOTYMKaMH JIOJDKHO OBITh COTJIACOBAaHHBIM M KOPPEKTHBIM. Kaibiii

pa3paboOTYuK JOJDKEH UMETh BO3MOXHOCTh pPabOThl CO CBOMM JIMYHBIM



pEerno3UTOpUeM, SIBISIOUIUMCS (ParMEHTOM WM KOMHEW OOIIEro perno3uTopus.
JlomkHbl o0ecnieunBaThCsA CONEp)KaTelbHas MHTErpalus BCEX H3MEHEHHI,
BHOCUMBIX  pa3pa0OTUMKaMH, B OOLIEM pENO3UTOPUM, OJHOBPEMEHHAs
JOCTYITHOCTh JUIsl pa3pabOTYMKa OOIIEro M JUYHOIO PEMNO3UTOPUEB U MPOCTOTA
nepeHoca OOBEKTOB MEXIy HUMHU. B03MOXHOCTH pa3pabOTKM NPUIIOKEHUI
"knueHT-cepBep" TpeOyemoll koHdurypauuu IlogpasymeBaercsa coueTaHue
HAIU4YUSl ~ pa3BUTOM  rpaduyeckol  cpeabl  pa3pabOTKH  MPUIOKECHHNA
(MHOTOOKOHHOCTb, ~ pa3HOOOpa3ue CTaHIapTHBIX Trpaduueckux OOBEKTOB,
pa3Hoo0pa3ue MCIONb3yeMbIX MPU(PTOB U T.JA.) C BO3MOKHOCTBIO JEKOMITO3UIIUN
(partitioning)  mpuIOXKEHHS  HAa  "KIHMEHTCKYI"  4YacTh, pEANH3YIOLIYIO
II0JIb30BaTENbCKUI 3KpaHHbIM uHTepdeiic u "cepBepHyw" uactb. Ilpu sTOM
J0JKHA 00€CTeunBaThCsl BO3MOKHOCTh MEPEMENIEHUSI OTAEIbHBIX KOMIIOHEHTOB
OpwIoKeHUsT Mexay "kiaueHToMm" u "cepBepoMm" Ha Hauboree MOIXOISIIYIO
wathopmy, 00ecIeunBaroIyo MaKCUMAJIbHYIO 3¢ (PEeKTUBHOCTH
(GYHKIMOHUPOBAHUS PUIIOKEHUS B LIEJIOM, a TAK)KE€ BO3MOKHOCTh UCIIOJIb30BAaHUS
cepBepa MpPWIOKEHUH (MeHemkepa TpaH3akuui). OTKpbITas apXUTEKTypa H
BO3MOYKHOCTH 3Kcrnopra/uMmnopTta OTKpbITas U oOuieaoctynHas uHpopmaius oo
UCIOJIB3YEMBIX (popMaTax JaHHBIX M MPUKIAJAHBIX MPOrpaMMHBIX HHTEpdeiicax
JIOJKHA TO3BOJISITH HHTETPUPOBATh UHCTPYMEHTAIbHBIE CPEJICTBA TPEThUX (GUPM U
OTHOCUTEIBHO 0€300J€3HEHHO MEepPeXOJuTh OT OJHOM CHUCTEMBl K JpPYrou.
Bo3MO0XHOCTH 3KCIIOpTa/MMIIOPTa O3HAYAIOT, YTO CHEIU(PUKALMH, TOJTyYEeHHbIE Ha
JTamax aHajau3a, NPOEKTHUpOBaHMS U peannzauuu ans onHoil MC, moryTt ObITh
MCIIOJB30BaHbl s npoektupoBanus apyrou MC. IloBTopHOE npoekTupoBaHue u
peanu3aius MOTYT ObITh OOECredYeHbl MPU MOMOIIU CPEACTB IKCIOPTA/MMIIOPTA
cnenudukaruit B paznuunble CASE-cpenctBa. KadecTBo  TexHUYECKOU
nojepxkku B Poccun, cTouMocTh NpuoOpeTeHns U NOAACPHKKHU, ONBIT YCHEIIHOTO
ucnoip30Banus MimeeTcs B BUy Haiauune KBaJM(UIUPOBAHHBIX JUCTPUOBIOTOPOB
U KOHCYJIbTAHTOB, OBICTpOTa OOCTY>KMBAaHHS MOJIb30BATENIEH, BHICOKOE KaueCTBO
TEXHUYECKON MOJJEPKKUA U 00yUEHUS] TPOAYKTY U METOAOJIOTHH €r0 MPUMEHEHUS

JUIs. OOJBIIUX KOJIJIEKTMBOB Pa3pabOTUMKOB (HAJIUYME CBEICHUN O MpPaKTUKE



UCIIOJIb30BAHUSI CHCTEMbI, KauyeCTBO JIOKYMEHTalWH, YKOMIUIEKTOBAHHOCTh
npUMepamMu 1 00y4aroluMH KypcaMu, HaTH4Kie MUJIOTHBIX MPOEKTOB). 3aTpaThl Ha
0oOy4eHHE HOBBIM TEXHOJOTHUSIM 3HAYUTEIbHBI, OJTHAKO MOTEPU OT UCIIOIH30BAHUS
COBPEMEHHBIX CJIOKHBIX TEXHOJOTHA HEOOYYEHHBIMH CHEUATUCTAMH MOTYT
OKaszaThCsl ~ 3HAUMTENbHO  Bbiie. Kpome — Toro,  (pupMbBI-IOCTaBIIUKU
WHCTPYMEHTAJIbHBIX CPEJACTB JOKHBI ObITh YCTOMYUBBIMHU, TaK KaK TEXHOJIOTHS
BBIOMpaeTCd HE Ha OJWH TOJ, a TaKXKe JIOJHKHBI 00€eCreYuBaTh XOPOUIYIO
NOAJIEPKKY Ha TeppuTopun Poccuum (ropsiyast JIMHUS, KOHCYJIbTAIlMU, O0y4eHUeE,
KOHCAQJITHHT), BO3MOKHO, 4Yepe3 AUCTpUObIOTOpPOoB. UTO KacaeTcs CTOMMOCTH,
CIIEyET YYUTHIBATH BO3MOKHOCTh MOJY4Y€HHUsI OECIIAaTHON BPEMEHHOW JIMLICH3HUH,
CTOMMOCTb JIMLIEH3UM Ha onxHO pabouee wmecto CASE-cpeact, cKuakwu,
npenocraBisieMble  pUPMON B ciydyae NPHOOPETEHHs] OOJBLIOr0 KOJUYECTBA
JUILEH3UH, He0OXOIUMOCTh NMPUOOpPETEeHHs run-time BEpCUN AJs 3KCIUTyaTalluu
NPUWIOKEHU W T.A. B TO XKe BpeMs CTOMMOCTh MPOAYKTa JOJIKHA
paccMaTpHUBaThCA HE cama o cede, a C yYETOM €€ COOTBETCTBHUSL BO3MOKHOCTSIM
npoaykra. IIpoctora OCBOEHMS M HCIIONB30BAaHUSA YUWTBHIBAIOTCS CIEIYIOLIUE
XapaKTEPUCTUKU: COOTBETCTBUE MHCTPYMEHTAa OCOOECHHOCTSM M MOTEHIIMAIbHBIM
BO3MOXKHOCTSIM KOJUIEKTHBA Pa3pa0OTYMKOB; JOCTYHMHOCTH I0JIb30BATEIBCKOIO
uHTepdeiica; BpeMs, HEOOX0IUMOE JJis1 00yUEHHS; MPOCTOTA YCTAHOBKH; KA4€CTBO
JOKyMEHTaluu; 00beM pydHoro tpyaa npu conpoBoxaeHun MC. OOecneuenue
KayecTBa MPOEKTHON JOKYMEHTAMU JTO TpeOOBaHME OTHOCUTCS K BOZMOXKHOCTSIM
CASE-cpencts aHanu3upoBaTh M TPOBEPSITh OMUCAHUS W JOKYMEHTAIMIO Ha
MOJIHOTY U HEMPOTHUBOPEYMBOCTH, & TAKKE HAa COOTBETCTBUE MPHUHATHIM B JTAHHOU
MeTroaoJoruu crannaptam u npasunam (Bkitovas ['OCT, ECIIJ). B pesynbrate
aHanu3a J0JDKHA (popMupoBaThecs MHPOpMalMs, yKa3blBarollash HA HWMEIOIIHECs
MIPOTUBOPEYHS UM HETIOJHOTY B MIPOSKTHOU TOKyMeHTaIuu. JlomkHa OBITh TaKxKe
o0ecrnieueHa BO3MOKHOCTh CO3/1aBaTh HOBbIE (POPMBI JOKYMEHTOB, ONpeEeiieMble
noJyib3oBaTessiMU. Mcronb3oBaHuE OOMIENPUHATHIX, CTAaHAAPTHBIX HOTALMK U
cornamiennit J{jis Toro, 4ToObl MPOEKT MOT BBITIOJIHITHCS PA3HBIMU KOJIJICKTHBAMHU

pa3pabOTYMKOB,  HEOOXOJAMMO  HCMOJB30BAaHWE  CTAHJIAPTHBIX  METOJOB



MOJICJIMPOBAHUS U CTAaHAAPTHBIX HOTAIMM, KOTOPBIE JOJKHBI OBITH O(OPMIICHHI B
BUJE HOPMATHBOB JO Hauajga Impolecca mpoektupoBanusi. HecobOmonenue
IPOEKTHBIX CTAaHAAPTOB CTABUT pa3paOOTUMKOB B 3aBHUCUMOCTb OT (PUpPMBI-
IIPOU3BOJMTEIN JAHHOTO CpPEACTBA, J€JIaeT 3aTPyJHUTEIbHBIM (DOpMaIbHBIN
KOHTPOJIb KOPPEKTHOCTH TNPOEKTHBIX PEUICHUHA M CHUXACT BO3MOKHOCTH
OPUBJICYEHUS]  JOIOJIHUTENBHBIX  KOJJIEKTUBOB  pa3pabOTUYMKOB,  CMEHBI
UCIIOJIHUTENIEH W OTYYXKJIEHHUS IPOEKTa, IIOCKOJIbKY YHCJIO CIEHHAIUCTOB,
3HaKOMBIX C JIaHHBIM METOJOM (HOTaIMeil) MOXKET ObITh OrpaHUYEHHbIM. B
pe3yNbTaTe BBHINOJIHEHHOTO aHAJIM3a MOYKET OKa3aThCsl, YTO HU OJHO JTOCTYITHOE
CPEIICTBO HE YJOBJIETBOPSIET B HY)KHOM MepE BCEM OCHOBHBIM KPUTEPHUSIM M HE
HOKPBIBAET BCE MOTPEOHOCTH MPOEKTa. B 3TOM ciyyae MOXKEeT NpUMEHATHCS Habop

CpPEJICTB, MO3BOJISIOIINN MOCTPOUTH HA UX 0a3€ €IMHYIO0 TEXHOJOTUYECKYIO CpELy.

4.3. BBINOJIHEHNE TUJIOTHOTO ITPOEKTA

Ilepen monmnomacimitaOHbIM BHeApeHueM BbuiOpanHoro CASE-cpenctBa B
OpraHU3alliyd BBITIOJHAETCS TMUJIOTHBIM MPOEKT, UEIbI0 KOTOPOTO SIBISETCS
AKCHEPUMEHTAJIbHAs] MPOBEpPKA MPABUIBHOCTU  PELICHUM, TNPUHATHIX HAa
NpeAbIAYIIUX dTanax, W TOATOTOBKAa K BHeIpeHUI0. [IWIOTHBIM TPOEKT
MPEICTaBIIIET CO0O0M MepBOHavaIbHOE peaiabHoe ucnoib3oBanne CASE-cpencTsa
B MpEeAHA3HAYEHHOM MJIs 3TOTO Cpelie U OOBIYHO MOJpa3zyMeBaeT 0oJiee MIUPOKHUI
MacmTad ucnonbzoBanus CASE-cpencTBa mo OTHOUIEHUIO K TOMY, KOTOPBIA ObLI
JIOCTUTHYT BO BpeMs OLIEHKH. [TUIOTHBIN MPOEKT A0MKEeH 00jagaTh MHOTHUMH U3
XapaKTePUCTUK peaTbHbIX MPOEKTOB, JJISI KOTOPHIX NPEAHA3HAUYCHO JaHHOE
cpenctBo. OH mpecneayer CAEAYIOIIHME LEeTu: MOATBEPIUTh JAOCTOBEPHOCTD
pE3yNbTaTOB OIEHKH U BBIOOpA; ompenenuTh, neicteutenbHo i CASE-cpenctBo
TOJIUTCS ISl MCTIOJIb30BaHUS B JIAHHOW OpraHu3allid, U €Cu J1a, TO ONpeaeInTh
HanOoJiee TMOAXOJSIIYI0 00JIacTh €ro MPUMEHEHHs; coOpaTh HWHGOPMAIIHIO,
HEOOXOMUMYIO JUIsl pa3pabOTKU IJIaHAa TMPAKTUYECKOTO BHEAPEHHUS; MPUOOpPECTH

coOcTBeHHbIH ombIT ucnonb3oBanusa CASE-cpeacrBa. [IwioTHBIM  mpoekT



MO3BOJISIET TOJIYYUTh BAXKHYIO MH(HOPMAITHIO, HEOOXOMUMYIO JIJIsl OIEHKH Ka4eCTBa
¢ynkumonupoBanus CASE-cpeacTBa U ero moaiaepKKu co CTOPOHBI MOCTaBUIMKA
MOCJI€ TOTO, KaK CPEJICTBO YCTAHOBIIEHO. BaxxHOoU (pyHKIMEN MUIOTHOTO MPOEKTa
SBJIICTCSI TPUHATHE PEIICHUS OTHOCUTEIBHO TPUOOPETCHHMsS] WM OTKaza OT
ucnons3oBanuss CASE-cpenctBa. [IpoBamm mNHUIOTHOrO MpPOEKTa TMO3BOJISET
n30exarh 0oyiee 3HAYUTENBHBIX W JIOPOTOCTOSIIIUMX HEyJdad B JlajbHEUIIEM,
MTOCKOJIPKY THJIOTHBIM MPOEKT OOBIYHO CBSI3aH C MPUOOPETEHHWEM OTHOCHUTEIHHO
HEOOJIPIIIOTO KOJIMYECTBA JIMIICH3UNH U 00y4EeHHUEM Y3KOro Kpyra CIelHalIiCTOB.
[lepBoHauasibHOE HCTOIB30BaHHE HOBOM CASE-TeXHOIOrMM B MUJIOTHOM MPOEKTE
JIOJDKHO THIATEIBHO ITUIAHUPOBATHCS M KOHTPOJUPOBATHCS. [IMIOTHBIA MPOEKT
BKJIIOYAET ciefyromue maru. OnpenesieHue XapaKTEPUCTUK MUJIOTHOTO MPOEKTa
[TumOTHBIN NPOEKT JTOHKEH 00IaAaTh CIEAYIOMMUMHU XapakTepuctukamu: O0aacTb
npuMeHeHuss. UToObl  OOJErdyuTh OKOHYATEIBHOE OmpejeieHue  00JacTu
npumeHenusi CASE-cpenctBa, npenMeTHas 001acTh MUJIOTHOTO MPOEKTA JOJDKHA
OBITh TUIHUYHOW JII OOBIYHOM AESATEIBLHOCTH OpraHu3aiuu. [[MIOTHBIA TPOEKT
JIOJDKEH TOMOYb OIpPEACNIUTh JIO0YI0 JOTOJHUTEIBHYIO TEXHOJOTHIO, 00yYeHUe
WU TOJJIEPKKY, KOTOpbIe HEOOXOAUMBI ISl Mepexoa OT MUJIOTHOTO MPOEKTa K
IMPOKOMACIITAOHOMY HCIIOJIb30BAaHUIO CpelCcTBAa. B paMkax 3TuX orpaHuyeHui
MUAJOTHBIM MPOEKT JOJDKEH MMETh HEeOOJIBIIONW, HO 3HAYMMBIH  pa3Mep.
MacirabupyeMocTb. Pe3ynbTarhl, MOJy4eHHbIE B MUJIOTHOM MPOEKTE, TOJIKHBI
MOKa3aTh MaCIITAOUPYEeMOCTh cpeacTBa. Llenb - moayyuTh YeTKoe mpeICcTaBICHNUe
0 MacmTabax TMPOEKTOB, JJIS KOTOPBIX JIaHHOE CPEJICTBO MPUMEHUMO.
[IpencraBuTenbHOCTh. [IUOTHBIN TPOEKT HE MOHKEH OBITh HEOOBIYHBIM WJIU
YHUKaJIbHBIM JUIsi opraHuzanuu. CASE-CpeicTBO JOMKHO HCMOJIB30BaThCS IS
pelieHns 3ajiad, OTHOCAIIUXCS K MPEeIMETHOM 00JIacTH, XOPOIIO MOHHUMaeMOMn
Bcer opranuszauuenr. KputuuHocTh. [IMJIIOTHBIM NOPOEKT JTOMKEH HUMETH
CYIIIECTBEHHYIO 3HAYMMOCTbh, YTOOBI OKa3aThCsl B IIEHTPE BHUMAHUS, HO HE JOJHKCH
OBITh KPUTHYHBIM JIJISI YCHENIHOW JIeATCJIbHOCTH OpTraHW3alid B IEJIOM.
Heobxoaumo oco3HaBaTh, YTO TMEPBOHAYAIHLHOE BHEAPEHHE HOBOW TEXHOJIOTHHU

nojApa3yMeBaeT oOmpeaeiaeHHbl  puck. Ilpu BbIOOpEe MHUIOTHOTO TMPOEKTA



MPUXOAUTCS PEIIaTh CICAYIOIIYK) AWIEMMY: YCIEX HE3HAYUTEIBHOTO MPOEKTA
MOYKET OCTAaThCAd HE3AMEUEHHBIM, C APYrOM CTOPOHBI, IPOBAJ 3HAYMMOIO MPOECKTA
MOXET BbI3BATh YPE3MEPHYIO KPUTUKY. ABTOPUTETHOCTh. [ pyIa cienuaiucTos,
YYacTBYIOIUX B TMPOEKTE, MOJDKHA 00JI1alaTh BBICOKMM aBTOPUTETOM, MPH 3TOM
pe3ynbTaThl MpOEKTa OYyIyT BCEpPhE3 BOCHPUHSTHI OCTAJIbHBIMH COTPYAHHUKAMU
OpraHu3alyy. XapakTepUCTUKU MPOEKTHOW rpynibl. [IpoekTHas rpynmna JoKHA
o0nagaTh TOTOBHOCTBIO K HOBOBBEIACHHUSM, TEXHHYECKOH 3pEIOCThIO H
MPUEMJIEMBIM YPOBHEM OIbITA U 3HAHWI B JAHHOM TEXHOJOTMHU U MPEAMETHOU
obmactu. C JApyrod CTOpOHBI, TpyIa [OJDKHA OTpakaTh B MHHHATIOPE
XapaKTepUCTUKU BCEM opraHu3aiuu B 1ieJoM. B  OOJBIIMHCTBE CllydacB
CYIIECTBYeT OallaHC MEXAy >KeIaHHUEeM pealn30BaTh WACATbHBIA MHJIOTHBIN
MPOEKT M PEaJbHbIMU OTPAHUYCHUAMHU OpraHu3anuu. OpraHuszanus T0JKHA
BBIOpAaTh TMUJIOTHBIM TPOEKT TaKuM o00pa3oM, 4YTOObI, BO-TIEPBBIX, CIOCOO
ucnons3oBanuss CASE-cpesicTBa B HEM cOBHaAal ¢ JAJbHEUIIIMMU IIJIaHAMH, U, BO-
BTOPBIX, TEPEUUCIICHHBIC BBINIE XaPAKTEPUCTUKU ObUIM COATaHCUPOBAHBI C
pealbHBIMU YCJIOBUSAMM oOpraHuzanuud. Kpome Toro, opranuzanusi AOJDKHA
VUYUTBHIBATh MPOJOJDKUTEIBHOCTh MWJIOTHOTO MpoekTa (M B 1EJIOM IMpolecca
BHeApeHus1). CIUIIKOM NPOJOJKUTENbHBIM MPOEKT CBSI3aH C PHUCKOM IOTEpHU
MHTEPECA K HEMY CO CTOPOHBI PYKOBOACTBA. [limaHMpOBaHWE NMUIOTHOTO MPOEKTA
[ImanupoBaHWEe MHUIOTHOTO MPOEKTA JIOJHKHO IO BO3MOYKHOCTH BIIUCHIBAaTHCS B
OOBIYHBIA TIPOIECC TUTAHUPOBAHUSA MPOEKTOB B opranuzanuu. [lman momkeH
collepKaTh CIENYIOLIYI0 HWH(OpManuio: I[eNH, 3aJaud U KPUTEPUU OLEHKH;
NEepPCOHAN; MPOUEAYpbl U corjameHus; o0ydenue; rpapux u pecypcesl. Llenw,
3aaud U KpuTepur OUeHKU OKujgaemble pe3yJbTaTbl MUIOTHOTO IPOEKTa
JIOJDKHBL OBITH YETKO orpeseneHbl. CTeneHb COOTBETCTBUSI ATUM pe3ysibTaTaM
MPEACTaBIIET COOOW OCHOBY JUIsl TOCJIEAYIOIIEH OIeHKH TpoekTa. Jlms
OTIpEJICICHNs 1IeNiel, 3aJad M KPUTEPUEB OICHKH HEOOXOJMMO BBIMOJHUTH
CIEYIOIINE JEUCTBUS: OMUCATh MPOEKT B TEPMHUHAX OXKUAAEMBIX PE3YyJIbTATOB
(T.e. KOoHEYHOTO TIpoayKTa). OmUcaHue NOJDKHO BKIIOYATh (HOPMY MPEACTABICHHUS

U coiepkaHue pe3yibTartoB. JlOMKHBI OBITH YETKO OMNPEACNICHBI JIOTOBOPHBIC



TpeOOBaHMSI U COOTBETCTBYIOIINE CTAHAAPTHI. ONMPEACTUTHh OOIINE eI MPOEKTA.
[IpumepoM 1enu MOXKET OBITh ONpENeICHUE CTENEHU YIYYIICHUS KadecTBa
NPOEKTHOM  JOKyMeHTauuu B  pe3yinbrare npumenenus CASE-cpencts.
OTIPEJICTNTh KOHKPETHBIC 3aJlauM, peau3ylollue TOCTaBJICHHbIE Tenn. Kaxmoit
eI MOXHO MOCTaBUTh B COOTBETCTBUE OJHY MJIM HECKOJIbKO KOHKPETHBIX 3a/1a4
C KOJIMYECTBEHHO OIIEHMBAEMBIMU pe3yibTaTamu. [IprumMepoM Takoi 3a1auud MOKET
OBITH CPAaBHUTEIHHBIA aHAJIN3 KaueCcTBa JOKYMEHTAIINH, MTOJTYYCHHOW ¢ TTOMOIIBIO
CASE-cpeactsa u 6e3 Hero. JIokyMeHTalMsi MOXKET BKJIIOYATh CIEIU(DHUKAIIUIO
TpeboBanmii k 10, BRICOKOYpOBHEBBIC M JCTAIBHBIC MPOCKTHHIE CIICIU(UKAIINN.
OTIPENICTUTh KPUTEPUU OIEHKH pe3yiabTaToOB. UTOOKBI ONMpEeUTh CTETICHD yCIexa
MUJIOTHOTO MPOEKTa, HEOOXOIUMO HCIIOJIb30BaTh HA0Op KPUTEPHUEB, OCHOBAHHBIX
Ha YIMOMSHYTHIX BBINIE 3amadax. [IpumMepoMm KpuTepus MOXKET OBITh CTEICHb
HEMPOTUBOPEYUBOCTH  MPOEKTHOM  JOKYMEHTAIlMd U  KOHTPOJIUPYEMOCTHU
BbITIONIHEHUs TpeboBanuii k [10. 3HaueHUsT KpUTEpUEB TOJDKHBI CPABHUBATHCS C
0a30BBIMH 3HAYCHUSMH, TIOJYYCHHBIMUA 10 BBITIOJIHEHUS THJIOTHOTO ITPOCKTA.
[Tepconan CrnenuanucTel, BEIOpAHHBIE JI YYaCTHUS B MUJIOTHOM MPOEKTE, JOHKHBI
UMETh COOTBETCTBYIOIIWN aBTOPUTET W BIHMSHUE U OBITh CTOPOHHHUKAMHU HOBOM
TeXHOJIOTUU. ['pynma Jo/KHA BKIFOYATh KaK TEXHUYECKUX CIICIHUAUCTOB, TaK U
MEHE[KEPOB, 3aMHTEPECOBAHHBIX B HOBOM TEXHOJIOTMH M Pa30MPAIONIMXCSA B €€
UCIIOJB30BaHUU. ['pynma [omkHa 007aJaTh BBICOKUMH CIOCOOHOCTSIMH K
KOMMYHUKAIIMM, 3HAHUEM OCOOCHHOCTEW OpraHu3allMOHHBIX MPOIECCOB U
MpoIeayp, a TakkKe MpeaMeTHOW obOnmactu. ['pymmma He JoMKHA, TEM HE MEHee,
COCTOSTH TOJHOCTBIO W3 CIICIUATUCTOB BBHICIIETO 3BEHA, OHA JOJDKHA
NpEACTaBIATh CpeAHuM ypoBeHb opranuzanuu. Muorue CASE-cpeacTtsa
00€eCreynBalOT  BO3MOJKHOCTH,  CBSI3aHHBIE C  TIEHEpaluel  MpPOEKTHOMN
JIOKyMEHTAIIUU U KOH(PUTYpaIlOHHBIM yripaBieHreM. CreluaanucThl, CBI3aHHbIE C
STUMU W JIPYTUMU CMEKHBIMHU acrleKTaMu pa3paboTku u compoBoxacHus 110,
TaK)Ke JIOJDKHBI OBITh BKJIFOUCHBI B COCTaB Tpymnmbl. [locie 3aBepIiieHust MUI0THOTO
MPOEKTa TpyMIa J0HKHA ObITh OTKPBITA JIJIsi 0OMeHa MHGOPMAIIHEH C OCTaTbHBIMU

crieouaIuCTaM OpraHru3aniu OTHOCHUTCIBHO BO3MOKHOCTEM HOBOT'O cpeacTtBa u



OTIBITA, MOTYYEHHOTO MPHU €T0 HCIOJIh30BaHUHU. MOXKET OKa3aThCs KeIaTeIbHBIM
pPacCpeoTOUNTh YICHOB MPOCKTHOW TPYMIBI MO BCEH OpraHU3alHUHU C IIEHI0
pacmpocTpaHeHUs MX OmNbITa M 3HaHWH. [Iporeaypsl u cornamenus HeoOoxomaumo
YETKO OMNPEACIIUTh MPOIEIYPhl M COTJIANICHUS, PETYIUPYIOIINE HCIIOIh30BaHUE
CASE-cpencTB B MUJIOTHOM MPOEKTE. ITa 3a/1a4a CKOPEE BCErO MOXKET OKa3aThCs
Oonee JONTrO W CIOKHOH, YeM OXKHJAeTCs, IPH STOM MOXKET OKa3aThCs
HEOOXOJMMBIM TIPHUBJICUCHUE CTOPOHHUX JKCHepToB. [Ipumepamu mpouenyp u
COTJIAIICHUH, KOTOPBIE MOTYT MOBJIMATHh Ha YCIEX MUJIOTHOTO MPOCKTA, SBJISIOTCS
METOJIOJIOTHS, TEXHUYECKHUE COTJIANIeHUsI (B YaCTHOCTH, MO HAWMEHOBAHHUSAM U
CTPYKTYpE KaTajJoroB, CTAaHAAPTHI MPOSKTHPOBAHUS U MPOTPAMMHUPOBAHUSI - CM.
noapaznen 1.3) u oOpraHu3anuMoOHHBIE COTJamieHuss (B YacTHOCTH, YYeT
WCITOJIb30BAHUSI PECypCOB, aBTOPHU3ANMs, KOHTPOJIb W3MEHEHUH, MPOILETyphI
HKCIEPTHU3bI U TTOJATOTOBKK OTYETOB, CTAHAAPTHI MPOBEPKH KadecTBa). B muioTHoM
MPOEKTE MO BO3MOXKHOCTH JIOJDKHBI MCIOJB30BAThCSl MPUHATHIE B OpraHU3aIliu
nporeaypbl U cornamenus. C Ipyroil CTOPOHBI, B TEUCHHE MUJIOTHOTO IMPOCKTA
OpoLEeIypbl W COTJAIIeHWs  MMEIOT  TEHJEHIMI0O K  Pa3BUTHIO U
COBEPIIICHCTBOBAHWIO I10 MEpE HAKOIUICHHWS ONbITa NPHUMEHEHHUS CpEICTBa.
Cy1iecTByOIIME MPOLEAYPhl U COTJIANICHUS MOTYT OKa3aThbcs HEd(PHEKTHBHBIMU
WIM Yepecuyp oOrpaHuuuBaronmu. llpu sToM Te u3MEHEHHUs, KOTOpbIe
npeayiaracTcsl B HUX BHOCHTb, JIOJDKHBI JOKYMEHTHpoBaTbes. OOydenue J[omKHbI
OBITH OTpeeNeHbl BUIbI U 00BEM O0ydeHHUs, HEOOXOIUMOTO IS BBITIOJHEHUS
MUJIOTHOTO TpoekTa. [Ipm TmmanmpoBaHuM OOyYCHHS HY)KHO MMETh B BHIY TPH
BHJIa TOTPEOHOCTEH: TEXHUYECKHUE, YIIPABIEHYSCCKUE U MOTHBAIIMOHHEIE. Pecypchl,
TpebyeMmble it 00yueHus (yueOHble ayIUTOPUU U 000pyI0BaHKE, MIPENOIaBaTeNn
1 ydeOHbIE MaTepHuabl), JOHKHBI COOTBETCTBOBATH IUIAHY MUJIOTHOTO IPOCKTA.
['padux o0OydeHUST JOIDKEH OMNpPENeNsATh KaK CICIUATUCTOB, TOJIEKAIINX
OOy4eHHIO, TaK W BHUJIbI OOy4Y€HHUs, KOTOPOE OHU JOJDKHBI mpouTu. OOydeHwue,
KOTOPOE€ TPOBOJUTCS B TIEPHOJ BBITTOJIHCHHS MPOCKTA, JOJKHO HAYMHATHCS Kak
MOXHO ObICTpee mociie Hadaya mpoekTa. OOydeHue cpeiacTBaM, MmpoleccaM WU

MCTOJaM, KOTOPBLIC HE 6YJIYT HCIIOJIB30BAaThCsl B TCUCHHUEC HECKOJIBKUX MCCAILICB



IOCJIE Hayajla MPOEKTa, JOJDKHO IUIAHMPOBAThCA HA TO BpeMs, KOrJla B HHX
BO3HUKHET peanbHas mnoTpeOHocTh. [loctaBmmku CASE-cpencts 0OBIYHO
npeajiaraloT oOy4eHHe MCIOJIb30BAHUIO TIOCTABIIEMBIX MMHU cpenctB. [lomumo
3TOro, I HEKOTOPBIX CpPEICTB MOXET ObITh HEOOXOOUMO O00y4YeHUue
MeTroaosoruu. Hekoropbsie BUABI 00yU€HUs TOTKHBI BBITOIHITHCS COOCTBEHHBIMU
cwiamu. Takue BuIbpl 0O0yueHus BKIoyaroT ucnonb3oBanue CASE-cpenctBa B
KOHTEKCTE MPOLECCOB, IPOUCXOIAIINX B OPraHU3aIlH, a TAKXKE B COBOKYITHOCTH C
JIpPYTUMHU CpelCTBaMHM B JaHHOW cpene. YacTh miaHa MUIOTHOTO MPOEKTA,
CBsA3aHHasl C 00y4YeHUEM, JIOJKHA MCIIOJIb30BAaThCA B KA4€CTBE BXOJA JUIS IJIaHA
npakTU4eckoro BHeApeHus. I[lpu BrIOOpe HEOOXOAUMOTro OOYYEHHUS JOJKHBI
OPUHUMATbCA  BO  BHUMaHue  cieaytoue  (akTopbl:  KBaIH(pHUKALUA
IpernojiaBaresieil; COOTBETCTBHE OOYUYEHHUS! XapaKTEPUCTUKAM KOHKPETHBIX TPyl
CHELMATUCTOB (Ha- mpumep, 0O030pHBIE KypChl JJIsi MEHEIKEPOB, MOAPOOHBIE
KypChI JUIsl pa3pabOTYMKOB); BOBMOKHOCTh ITPOBEJICHUSI KyPCOB HEMOCPEACTBEHHO
Ha pabouyMx MecTax; BO3MOXKHOCTb TIPOBEJIECHUSA PACIIMPEHHBIX KYPCOB;
BO3MOXKHOCTh TOJATOTOBKM COOCTBEHHBIX IpenogaBaTeneil. I'paduk u pecypcbl
JlomkeH ObITh pa3paboTaH TpaduK, BKIIOUYAIOIIUNA PECYpChl U CPOKU (ITaIbl)
npoBefieHus paboT. Pecypchl BKIIIOUaloT nepcoHall, TexHuueckue cpenactsa, [10 u
¢uHaHcupoBaHue. JlaHHbIE O TMEpCOHaJe MOTYT OIpPEAEsATh KOHKPETHBIX
CHEIUATNCTOB WJIM TPEOOBAaHMS K KBaTU(pUKALIMKU, HEOOXOIUMOM JJI YCHEIIHOTO
BBIIIOJIHEHHS MWJIOTHOTO npoekTa. (DHHAHCHMPOBAaHME JOJDKHO OINPENEISATHCS
OTZIEJIbHO MO KaxJIoMy Buay pabot: npuodperenue CASE-cpeacTB, ycTaHOBKa,
oOy4eHHe, OTAETbHbIE ATallbl IPOCKTUPOBAHMS. BhINONIHEHNE MUIOTHOIO MPOEKTa
[IMnOTHBIA TPOEKT JOJKEH BBIIOJIHATBCS B COOTBETCTBHM C  IUIAHOM.
OpraHu3aiMoHHas AesTeNbHOCTb, CBA3aHHAs C BBIMOJHEHUEM MUJIOTHOTO MPOEKTa
U TNOJArOTOBKOW OTYETOB, JOJKHA BBINOJHATHCSA B YCTAHOBIEHHOM IOPSIKE.
[TunotHas mpupoaa mnpoekTa TpeOyeT CHEelUalbHOTO BHHMAaHHUS K BOIpOCaM
NpUOOpETEHUS], MOAACPKKHU, IKCIEPTU3bI U OOHOBIEHUS BEPCUU. DTU BOIPOCHI
paccmarpuBatotcs Hike. [IpuoOperenue, yctaHoBka u uHTerpanus [locne Toro,

kak CASE-cpenctBo BbIOpaHO, OHO AOJKHO ObITh IPUOOPETEHO, UHTErPUPOBAHO B



IPOEKTHYIO Cpely M HACTPOCHO B COOTBETCTBHM C TPEOOBAHUSAMHU MUIIOTHOTO
poeKkTa. ['paHuLIbl TON JESITENBHOCTH 3aBUCAT OT TEX JCWCTBHUM, KOTOPHIE UMEIIH
MECTO B TIpoOllecCE€ OLIEHKHM M BBIOOpa, a TakKe OT CTeNeHUu MOAUUKAIIU
CpeICcTBa, HEOOXOAMMON MJii €ro MHCIoNb30BaHHA B mpoekrte. [lporecc
OpUOOpPETEeHUs] MOXKET  BKJIKOYAaTh TMOJATOTOBKY  KOHTpakTa, IEpPeroBOpHI,
JULEH3UPOBAHUE U JAPYTYIO JEATEIBHOCTh, KOTOPAsl BBIXOAUT 32 PAMKHU JaHHBIX
peKoMeHJanui. OTa JeATEeIbHOCTh TpeOyeT 3aTpaT BPEMEHM U YEJIOBEYECKHX
pecypcoB, KOTOpbIE TOJDKHBI OBITh YYTEHBI NpH IIaHUpoBaHuu. [lnaH noskeH
peaycMaTpuBaTh BO3MOXXHOCTh OTKa3a OT BBIOPAHHOI'O CpPEACTBA Ha JAaHHOM
JTamne M3-3a JOTOBOPHBIX pasHoriacuil. Ilocie Toro, kak mpounecc mpuoOpeTeHus
3aBEpUIEH, CPEACTBO JIOJKHO OBITh YCTAHOBJIEHO, OTTECTUPOBAHO U IMPHUHATO B
SKCIUTyaTanuto. TecTupoBaHUWE TMO3BOJSET YOEAUTHCS, YTO IOCTaBJICHHBIN
OPOAYKT COOTBETCTBYET TpeOOBaHMSIM KOHTpaKTa, o01agaeT HeoOXoauMon
IOJIHOTOM M KOPPEKTHOCTBIO. JTall NPUEMKH MOXKET OBITh MPEeayCMOTPEH
KOHTPAKTOM, €ro peajibHbIil CPOK MOXET OTJIMYaThbCid OT TOro, KOTOPBIM ObLI
IpeIyCMOTPEH MEPBOHAYAIBHO B IUIaHE MUJIOTHOTO npoekTa. Ocoboe BHUMaHUE
HEOOXOIMMO YIEIUTh COOJIIOJIEHNIO BCEX TPEOOBAaHUM MOCTAaBUIMKA K MapaMeTpam
cpennl dyaknuonupoBanus CASE-cpeactsa. Ilociie 3aBepiieHus IprueMKH MOXKET
noTpeOoBaThCsS HACTpOWKa U uHTerpamus. Hacrpoiika MOXeET BKIIOYaTh
MOAM(UKALMIO HHTEp(EcoB, CBSI3aHHYI0 C TpPeOOBaHUSAMH CIELHUATUCTOB
IPOCKTHOM TPYIIbL, & TaKXe YCTAHOBKOW IpaB JOCTyHa MW HPUBUIETHUM.
Hactpolika nmomkHa ocTaBaThCd B paMKaX Te€X BO3MOXKHOCTEH, KOTOpbIE
npeaocTaBisieT caMo cpenctBo. He cnenayer 3anuMarbess MoauduUKaye roToBbIX
IPOJYKTOB Ha YPOBHE HCXOJHBIX KOAOB. EciM HOBOE CpEICTBO TOJIKHO
UCIIOJIb30BAaThC B COBOKYNHOCTH C HEKOTOPBIMH APYTMMH CpEACTBaMH,
HEOOXOMMO ONpPEIEIUTh B3aUMOJICHCTBUE CPEIACTB U TPeOyEeMyl HHTETpaIHIoO.
JUis MHTErpaluy HOBBIX CPEACTB C CYUIECTBYIOIIMMHU MOXET MOTpeOOBATHCA
MOCTPOEHUE CIeUaIbHbIX 000J0ueK. CoKHas UHTErpanusi MOXKET NoTpedoBaTh
IIPUBJIEYECHHs CTOPOHHUX 3KcnepToB. [lognepxka JlocTynHas noaaepkka JOJDKHA

BKJIIOYATh (M0 COIVIAIIEHWIO) "TOPSYyl0 JIMHUIO" TMOCTaBIIMKA WM MOAAECPKKY



MECTHOTO TMOCTaBIIMKA, TMOJJAEPKKY B CaMOW OpraHu3allid, KOHTAaKThl C
OTIBITHBIMH TIOJIB30BATEIISIMU B JPYTHX OPTaHU3AIUAX M ydacThe B pabOTe TPy
MOJIb30BaTEIICH. Buayrpennss MOJ/IepIKKa JI0JDKHA OCYIIECTBIATHCS
CHEIUAINCTaMHi, 3HAKOMBIMA C YCTAHOBKOW CpeACTB W pPaboOTONl C HUMHU.
CylliecTBye€T HECKOJIBKO BO3MO’KHBIX BapUAHTOB IOJYUYECHHUS TAKOW MOJJICPIKKHU
(HampuMep, OT CHeNHAINCTa JIAaHHOM  OpTraHW3allid, WMEIOIIETO  OIBIT
MPEAMIEeCTBYIONMEH paboThl CO CPEACTBOM; YYaCTHHUKOB TMPOIECCa OIICHKH U
BHIOOpA WJIM OIBITHOTO KOHCYJbTaHTa). Takod THUN TMOAJAEPKKUA JOJKEH
CHEeIUaIbHBIM 00pa30oM IIJIAHUPOBATHCI ©  agMHUHHCTpUpoBaThcs. (Ocoboe
BHUMaHUE JIOJDKHO OBITh YJEJIEHO CpeACTBaM, padoTarolMM B CETSIX WU
00JaIatoNMX PENO3UTOPUSAMH, MOMJIEPKUBAIOIIMMUA MHOTOMOIB30BATENbCKYIO
pabory. Ilepuoanueckue skcneptusbl OOBbIUHBIE MOPOUEAYPHl AKCHEPTU3BI
MPOEKTOB, CYIIECTBYIOIIUE B OpPraHW3alHH, JOJDKHBI BBINOJHATBCA W IS
MUJIOTHOTO TPOEKTa, MPU ITOM 0CO00€ BHUMAHUE JOJDKHO YACHISITHCS HUMEHHO
MUJIOTHBIM acrekTaMm mpoekTa. [ToMumo 3Toro, pe3ynbTaThl AKCHEPTU3 JTOJKHBI
CIIY)KUTh Mepoi ycriemHoro ucnoias3oBanus CASE-cpencts. O6HOBICHUE Bepcuid
[TonszoBatenu CASE-cpeacTBa MOryT OXUIAaTh MNEPUOJUYECKOTO OOHOBJICHUS
BEPCHUI CO CTOPOHBI MOCTABIIMKA B TEUYEHHUE BBINOJHEHHS MHJIOTHOIO MPOEKTA.
[Ipu »>TOM HEOOXOAWMO TIIATENILHOE OTHOIIEHWE K WHTErpallid STUX BEPCHUH.
CrnenyeT 3apaHee OLICHUTH BJIMSIHUE ATUX OOHOBJICHUN Ha xoj mpoekTa. HoBbie
BEPCUU MOTYT Kak 00€CIeYnuTh HOBBIE BO3MOKHOCTHU, TaK M TOPOJUTH HOBBIE
npobsiembl. Harmpumep, HOBast BepcHsi MOXKET MOTpeOOBaTh BUAOU3MEHEHHOTO WU
JIOTIOJIHUTENILHOTO  OOy4YeHHUs, a TakKe MOXKET OKa3aThb OTPHUIATEIbHOE
BO3JICHCTBHE HA YK€ BBIIIOJIHEHHYIO K JTOMY MOMEHTY pabory. OleHka
MUJIOTHOTO mpoekTa. I[locie 3aBeplieHUs MUIOTHOTO MPOEKTa €ro pe3yJbTaThl
HEOOXOJMMO OIICHUTh W COMOCTABUTh HMX C HW3HAYAIBHBIMH TOTPEOHOCTSIMHU
opraHuzanuu, kpurepusiMmu ycnernrHoro BHeapenuss CASE-cpencts, 0a3oBbIMU
METpUKaMU M KPUTEPUSIMHU YyCIleXa MWIOTHOTO MpoekTa. Takas OleHKa J0JKHA
YCTaHOBUTH BO3MOJXKHBIE MPOOJIEMbl M Ba)KHEUITHME XapPaAKTEPUCTUKHU MHUIOTHOTO

IIPOEKTa, KOTOpblE MOTYT MNOBIMAT, Ha npuroaHoctb CASE-cpenctBa mid



opranuzanuud. OHa JOKHA TakKXKe YyKa3aThb MPOEKThl WIH CTPYKTYpPHBIE
NOApA3JEICHUs BHYTPU OpraHu3alluu, sl KOTOPBIX JAHHOE CPEACTBO SIBIISIETCS
noaxoasimumM. [ToMumMo 3TOro, oleHKa MOXET JaTh UHPOPMALUIO OTHOCUTEIHHO
COBEPIICHCTBOBAaHUS IMpollecca BHEIPEHUs B JalibHeimeM. B mpoiiecce oneHku
MAJIOTHOTO TIPOEKTa OpraHu3alus JOJDKHA ONPEACIUTh CBOIO IO3MIUIO 10
cieayrommM TpeM BompocaMm: llenecooOpazno mu BHeapsate CASE-cpencto?
Kakne KoHKpeTHbIE 0COOEHHOCTH MUJIOTHOTO MPOEKTa MPUBENIH K €ro ycrnexy (Wiu
Heynaue)? Kakue mnpoekThl WM TOoJpa3feieHuss B OpraHU3aluu MOTJIH  Obl
MOJYYUTh BBIFOAY OT HUCHONb30BaHuA cpeAcTB? Ilpunstue peimieHuss o
uenecoobpasnoctu BHeapeHuss CASE-cpeacts. Ha manHom »sTame mporecca
BHEJIPECHHSI OpraHU3alus JI0JHKHA ClIeNlaTh cyllecTBeHHble nHBecTUlnn B CASE-
cpeacTBa. Eciam cpenctBa ynOBIETBOPUIIM WM JaXE MPEBBICUIM OXKUJIaHUS
OpraHu3alliyd, TO PEIICHHE O BHEAPEHUU MOXKET OBITh NPUHITO JIOCTATOYHO
pocTo U ObIcTpo. C Ipyroit CTOPOHBI, MOKET OKA3aThCs, YTO B paMKax MUJIOTHOTO
MPOEKTa CPEACTBA HE OMPaBAAIM TE€X OXKUJIAHWM, KOTOPhIE HAa HUX BO3JIarajuch,
WM K€ B MHJIOTHOM MPOEKTE OHHU HCIIOJIb30BAIUCH YAOBIECTBOPUTEIBHO, OJHAKO
OMBIT MOKa3aJl, YTO JaJbHEHIINE BJIOXKEHUS B CPEJCTBA HE TapaHTUPYIOT ycrexa.
B0o3MOXHBI 4YeThIpE KaTEropuyd pe3yJIbTaTOB M COOTBETCTBYIOIIMX JIEMCTBUM:
[TUOTHBIN MPOEKT MOTEpHeNa HeyJady, U €ro aHalu3 IOoKa3all HeaJeKBAaTHOCTh
OXXKHMJaHUM opraHuzanuu. B »TOoM ciydae opraHuzanusi MOXET MEePECMOTPETh
pPe3yabTaThl MPOEKTa B KOHTEKCTE 00Jiee PEATMCTHUYHBIX OXKUJIAHHWK. [IMmoTHBIHM
MPOEKT MOTEpIesl Hey/lauy, U €r0 aHaJIu3 MOKa3all, YTO BhIOpaHHBIE CpPEJCTBa HE
YAOBJIETBOPSIOT MOTPEOHOCTH OpraHu3aiuu. B 3ToM ciydae opraHuzaius MOXKET
MPUHATH PEIICHHE HE BHEAPATh JAHHBIE CPEACTBA, OAHAKO IPU ITOM TaKkKe
NEePECMOTPETh CBOM MOTPEOHOCTU M MOAXO0A K oleHKe U BbiOopy CASE-cpencts.
[TUOTHBIM TPOEKT MOTEpIeN HeyJauy, U €ro aHajau3 IoKa3ajdl Haaudyue TaKHhX
po0seM, KaKk Hey/IauyHbIi BHIOOpP MWJIOTHOTO MPOEKTa, HEaJeKBaTHOE O0yUeHUEe U
HEJIOCTATOK pecypcoB. B AToM cilydae MOXKET OKa3aThCsi JIOCTATOYHO CJIOXKHO
MNPUHATH PEUIEHWE O TOM, CJIEAYET JIM BHOBb BBINOJHUTH MWJIOTHBIA ITPOEKT,

POJOJKUTE paboTy mo BHeapeHuto uiu otkaszarbest oT CASE-cpencts. OnHako,



HE3aBUCUMO OT NPHUHATOrO PEIICHHs, NPOLUECC BHEAPEHUS HYKIAETCi B
NEPECMOTPE M TMOBBIIIEHHOM BHUMAaHHWM. [IMJOTHBIA MPOEKT 3aBEPLIMIICA
YCHENIHO, U pU3HaHO 1esnecoobpa3ubiM BHeIPsATH CASE-cpencTBa B HEKOTOPBIX
NOJIpa3/IeJEHUsIX WM, BO3MOXKHO, BO BCEl OpraHusaiuu B 1ejioM. B 3ToMm ciydae
CJIEIYIOUIUM I1IaroM SIBJIIETCS OMpeJielieHre HanboJiee MOIXOSIIEro maciirada
BHeJIpeHUsl. B psnie cnydaeB aHanu3 MUIOTHOTO MPOEKTa MOXKET IMOKa3aTh, YTO
NPUYUHON HeyAauu ABHWIICA Ooniee yeM onuH (paktop. Ilocienyromye MOMBITKA
BHeNipeHus: CASE-TeXHOI0ruu JT0JKHBI YETKO BBIIBUTH BCE IPUUMHBI HeyAauu. B
AKCTPEMAJIBHBIX CIy4dasxX TIIATEIbHBIA aHAIN3 MOKET MOKa3aTh, YTO B HACTOSLIUI
MOMEHT OpraHU3alMs IMPOCTO HE TOTOBA K YCHEUIHOMY BHEAPEHHUIO CIIOMXHBIX
CASE-cpencts. B Takoilf cutyanuu OpraHu3anys MOXET MOIBITaTbCS PEUIUTb
CBOM Mpo0OsIeMbl APYTUMH cpeacTBaMu. OCcOOEHHOCTH MUIOTHOTO IpoekTa O4YeHb
BaXHO MPOBECTH aHAJIMU3 MUJIOTHOTO MPOEKTa C TEM, YTOObl ONpPEIEIUTH €ro
AJIEMEHTHI, SBIIIOLIMECS KPUTUYECKHMM Ul yCIeéxa, M ONPEICIUTh CTEIEHb
OTpaXEHUS ITUMH 3JIEMEHTAMHU JESATEIbHOCTH OpraHu3aluu B neaom. Hanpumep,
€CJIM B IWIOTHOM IIPOEKTE YYaCTBYIOT cCamble JIydllde IPOTPAMMUCTBI
OpraHu3alliyd, OH MOYKET 3aKOHUUTHCA YCHEUIHO Ja)K€ BOMPEKH HCMOJIb30BAHUIO
CASE-cpencts, a e 6maronapst um. C apyroit ctoponsi, CASE-cpeactBa mMoryr
ObITh NPUMEHEHBI IJs pa3paOOTKU MPUIIOKEHUs, Ui KOTOPOrO OHHM SIBHO He
NOAXOMAST MO CBOMM XapaKTepUCTUKaM. TeM He MeHee, TaKoe HUCIOJIb30BaHUE
MoTJI0 ObI yKa3aTh Ha 00JlacTh HanboJiee PaIMOHAIIBHOTO MTPUMEHEHHUS CPEACTB B
JAHHOW OpraHu3auuy. BakHeWlune XapaKTepUCTHKHA NUJIOTHOTO IPOEKTa, HE
SBJIAIOIINECS MPEICTABUTEIbHBIMU [l OpPraHU3aldd B LEJIOM, MOTYT BKJIIOYATh
cienyromue: Ilpoueccel B MUIOTHOM MPOEKTE B YEM-IMOO OTJIMYAKOTCS OT
IPOLIECCOB BO Bcel opranu3auuu. Kpanudukanus rpynnsl MHIOTHOTO MTPOEKTa HE
OTpakaeT KBaJU(HUKALMIO OCTaJbHBIX CIELUUATMCTOB OpraHu3anuu. Pecypchl,
BBIJICJICHHBIE HA BBIITOJIHEHHE MPOEKTA, OTIIMYAIOTCS OT TE€X, KOTOPBIE BBLACIIAIOTCS
Ul OOBIYHBIX MpOeKTOB. IlpenMerHas oOnacTh WM MaciuTad MPOEKTa HE
COOTBETCTBYIOT APYruM mpoektaM. Beiroga ot ucnons3oBanus CASE-cpencts

[TnnoTHBIN IMPOCKT CIICAYCT COIIOCTABUTL C ACATCIIbHOCTBIO OPraHrn3alilii B LICJIOM



C TeM, 4TOOBbl OMNpEeNeanTh Haubosiee CYLIECTBEHHOE CXOJCTBO M OTJIHYHE.
Hanpumep, ecniu Haumbonee 3aMHTEpEeCOBaHHbIE U KBAIU(DHUIMPOBAHHBIC
YYaCTHUKU TIPOEKTA CTOJKHYJIUCh C CEPbE3HBIMH TPYAHOCTSIMH B OCBOCHUHU
CPEIICTB, TO MEHEE 3aMHTEPECOBAHHBIM M KBATH(PUUMPOBAHHBIM IPOrPAMMHUCTAM
U3 Jpyrux TojpaslieJieHud mnoTpedyercs CyIIeCTBEHHO Oofblnee o0ydeHue.
[IunOTHBIA TPOEKT MOKET TakkKe I[I0Ka3aTh, YTO CpEJCTBA Iesieco00pa3HO
WCITOJIB30BATh JJIsI HEKOTOPBIX KJIACCOB MTPOEKTOB M HELEIECO00PA3HO ISl IPYTHUX.
Hampumep, cpencrBo ¢opManbHOil BepuPUKAMKA MOXKET MOJXOIUTH IS
KU3HEHHO BAXXHBIX MPUJIOKEHUNH M HE TOAXOIUTH Jisi MEHEE KPUTUUYECKHUX
npwioxenuil. Ilepen pa3pa®oTkod IuUTaHa TMepexoja OpraHu3alus JOJDKHA
OLICHUTHh OXXHJIaeMbld 3(PdeKT Mg pa3IuYHbIX MOApPA3/ICNCHUN WM KJIacCOB
poekToB. [Ipn 3TOM ciielyeT yduThIBaTh, YTO HEKOTOPBIE MOAPA3AEICHUSI MOTYT
He 00J1a71aTh He0OXOAMMON KBamu(pUKAIIMEH WM pecypcamMu i UCTIOIb30BaHUS
CASE-cpencts. Ilpunstue pemnieHuss o BHEIpPEeHUU BO3MOXKHBIM peHICHHUEM
JIOJDKHO OBITh OAHO W3 clenyromux: Buemputh cpenctBo. B astom ciyuae
PEKOMEHIyeMblii MaciiTad BHEIPEHHUsS JOJKEH OBITh OmpenereH B TepMHHaX
CTPYKTYPHBIX  TOApA3JeIeHUA U  OpeaMeTHoM  oOsactu.  BeIMoJHUTH
JOIIOJTHATENIbHBIN MWJIOTHBIM NPOEKT. Takou BapHaHT JOJDKEH pacCcMaTpUBATHCS
TOJIBKO B TOM CJlydae, €ClIM OCTaJINCh KOHKPETHBIE HEpa3pelIeHHbIE BOIPOCHI
otHocuTenbHO BHeapeHuss CASE-cpenctBa B opranusanuu. HOBBIM NMHIIOTHBIN
MPOEKT JIOJDKEH OBITh TaKMM, YTOOBI OTBETHTH Ha 3TU BOMpPOCHL. OTKa3aThCs OT
cpeacTBa. B aToM ciydyae MpUYMHBI OTKa3a OT KOHKPETHOTO CPEICTBA JOJIKHBI
ObITh ONpeneNieHbl B TEPMUHAX MOTPEOHOCTEW OpraHu3aluu WM KPUTEPHEB,
KOTOpBbIE OCTAJIUCh HEYNOBIECTBOPEHHBIMU. llepen TeMm, Kak MPOAOTKUTH
nestenbHocTh 1O  BHeApeHuto CASE-cpeicTB, mNOTpeOHOCTH —OpraHu3aluu
JIOJKHBI OBITH IEPECMOTPEHBI Ha TPEAMET CBOEH 000CHOBaHHOCTH. OTKa3aThCsl OT
ucnonb3oBanusi CASE-cpeacts BoooOme. [IMI0THBIN TPOEKT MOXKET MOKa3aTh, YTO
opraHuzaiys auoo He rotoBa k BHenpeHuro CASE-cpeacTs, 1100 aBTomMaTH3aIus
JAHHOTO acreKTa mpouecca co3gaHus u conpoBoxaeHus IO He naeT HMKaKoro

addekra nas opranuzanuu. B atoMm ciaydae npuuuHbl otkaza oT CASE-cpencts



JIOJKHBI OBITH TAaK)KE OINpeNeseHbl B TEPMUHAX MOTPEOHOCTEN OpraHu3alvy Wid
KpUTEpPUEB, KOTOPbIE OCTAIUCh HEYAOBIETBOpEeHHBIMU. [Ipu 3TOM HEOOX0IHMMO
[IOHUMATh OTJIMYME OTOr0 BapuaHTa OT IPEABIAYLIEro, CBI3aHHOIO C
HEJIOCTaTKaMU KOHKPETHOTO CpeACcTBa. Pe3yibTaToM AaHHOTO JTamna sBISETCA
JOKYMEHT, B KOTOPOM OOCYXJArOTCsl pe3yibTaTbl MWJIOTHOIO MPOEKTa U

ACTAJIIM3UPYIOTCA PCIICHUA 110 BHCAPCHUIO.

4.4. ITepexon K mpakTuuecKkoMy ucroib3oBanuio CASE-cpencTs.

IIponecc mnepexoma K IpakTuueckoMy wucnosib3oBanuto CASE-cpencts
HA4YMHAETCS C pa3padOTKH M IMOCIEAYIOLIEH peaau3aluy IUIaHa Iepexoja. OTOT
IJJAH MOYKET OTpa)kaTh IMOATAIHBIA MOJAXOJ K IEpPEXOay, HauMWHAs C TIIATEIIbHO
BbIOPAHHOIO MUJIOTHOTO TMPOEKTa [0 MPOEKTOB C CYIIECTBEHHO BO3POCIIUM
pa3zHoOOpa3neM xapakTepucTHK. Pa3paboTka miaHa nepexona Ilman mepexona
JOJDKEH BKIIIOUaTh cieayrouiee: MH(opmaluo OTHOCUTENBHO Lieneil, KpUTepreB
OLICHKH, Tpauka M BO3MOXHBIX PHUCKOB, CBSI3aHHBIX C peaJn3alued IJIaHa.
NHudopmanuio OTHOCUTENBHO MPUOOpETeHUs, yCTaHOBKM W HacTtpoilku CASE-
cpenctB. WHpopmanuio OTHOCUTENIBHO HWHTErpaldd KakJOro CpelicTBa C
CYIIECTBYIOIIMMH CPEACTBAMH, BKIItOUas Kak mHrerpauuto CASE-cpencts npyr ¢
JIpyroM, Tak U MX HMHTErpaluio B Mpolecchl pa3paboTku u skcryaranuu [10,
cyulecTByromme B opranuzanuu. Oxkujgaemple HOTPEOHOCTHM B OOY4YEHHHM WU
pECYpChI, UCIIOJIb3yEMBbIE B TEUEHHE M IIOCJIE 3aBEPIICHUS IpoLecca Mepexosa.
Omnpenenenue cTaHAApTHBIX MPOLEAYP MCHOJb30BaHMs cpencts. Llenu, kputepun
OLICHKH, IpaK M PUCKHU, CBSI3aHHBIE C IJIaHOM mnepexoaa JlanHas uHpopManus
JIOJDKHA BKJIIOYATH CIIEyroliee: THUMbl MMPOEKTOB, B KOTOPHIX B KOHEYHOM CUETE
OyZeT WCIOoNb30BaTbCcid CPEACTBO. ['paduk mepexona K MPaKTUYECKOMY
WCIIOJIb30BAHUIO CPEACTBA B  OTHAEIBHBIX IPOEKTAX, KOTOPBIM BKJIKOYAET
HEOOXOMMYIO MOJATOTOBKY K €ro HIMPOKOMY MCIOJIb30BaHuI0. ['paduk BHEApEHUS
CpeICTBa B TEpMHHAX KOJMYECTBA II0JIb30BATENEH, BKJIIOYas HEOOXOIUMOe

oOyuenue. Bo3aMoxHbIe PUCKM U HEMpPEABUIEHHBIE 00CTOSTENbCTBA. VCTOUHUKHN



cyuiecTByromux (0a30BbIX) JaHHBIX W METPUKH MJI1 OLEHKH HW3MEHEHUH,
BBI3BAHHBIX HCIIOJIb30BAHUEM CpPEICTB. B NOMOJIHEHHE K CKa3aHHOMY, CIEAYET
yIEIUTh 0c000€ BHUMAHHUE BONPOCAM KOHTPOJS HU3MEHEHui. Pomu Beicuiero
PYKOBOJCTBa, CyOBEKTOB U OOBEKTOB M3MEHEHUH MTOJDKHBI OBITH YTOYHEHBI IO
CPABHEHUIO C IMWJIOTHBIM IIPOEKTOM, IIOCKOJIBKY TEXHOJIOIHS MOJIEKUT IIIUPOKOMY
pacmpocTpaHeHuro B opraHuszanmu. llompazymeBaercs, 4ro IIaH nepexoaa
YCIICITHO BBIMOJHEH, Korja He TpeOyeTcs OoJblle CrenuaIbHOro MIaHuPOBAHUS
IOJJICP>KKM MCIOJIBb30BAHUS CPEACTBA. B 3TOT MOMEHT MCIOJIb30BaHUE CPEICTBA
Corjacyercs ¢ TEM, 4TO OT HETO 0KHJIAJOCh, U IJIaH padOThl C HUM BKJIIOYAETCS B
oOmmii mnaH Ttekymed mnomaepxkku [1O, cymecTByromuii B OpraHu3anuu.
[TpuoOperenue, ycraHoBka M HacTpoilika cpencts IIpuoOperenue, ycraHoBka u
HACTPOWKa, BBIIIOJIHEHHBIE B pAMKaxX MUJIOTHOTO MPOEKTa, MOTYT OTPEOOBATHCS B
Oonee mmpokoMm Macmirade. IIpu 3ToM HeoOxoauma ciemyromas HHPOpMaIUs:
COBOKYNTHOCTh IPOIPAaMMHBIX KOMITOHEHT, JOKYMEHTAllUd U 0Oy4eHHUs, KOTOpbIE
HEOOXOAMMO MpUOOpeTaTh s KaxJAOW OTAeNbHOW miatopmbl. MexaHu3Mm
noJryuyeHus: HoBbIX Bepcuil. Hactpolika cpenctBa, HeoOXoAuMast JUIsl BHIITOJIHEHUS
CYIIECTBYIOIIMX B OpraHU3alMy Opouenyp ¢ corjameHud. Jlumo wmm
MOAPA3JAECICHUE, OTBETCTBEHHOE 3a YCTAHOBKY, HWHTErpalyl0, HACTPOMKY U
DKCIUTyaTaluio cpeacrsa. [lmaH KOHBEpPTHPOBAHMSA HAHHBIX M CHATHUS CTapbIX
CPEICTB C DJKCIUlyaTaluu. 3aJauyd NOpUOOPETEHHs, YCTAHOBKM M HACTPOMKH
JOJKHBI OBITh KaK MOXKHO ObICTpee mepefaHbl U3 TPYIIbl MUIOTHOTO MPOEKTa B
CYILIECTBYIOIIYIO CIIY»KO0y cuctemHou nmoanepkku [1O opranuzanuu. MHTErpanms
CPEACTBA C CYLIECTBYIOIIMMHU CpEICTBaMU M Ipoueccamu MHTerpanus HOBOTO
CPEACTBA C CYLIECTBYIOIIMMHU CpPEICTBAMU M IPOLECCAMM SIBJISIETCS Ba)KHBIM
miaroM B TOJIHOMAaclITaOHOM BHEIPEHUM CpeAcTBa. B OOJBIIMHCTBE CilydyaeB
TaKas MHTErpanus B MPOLECCE NMUIOTHOIO MPOEKTUPOBAHUSA HE OCYILECTBIACTCH,
OJTHAKO HaKaljiuBaeMasi B O3TOM Ipolecce HH(OpMalus MOXKET IOMOYb B
pa3paboTKe IMJIAHOB MHTErpauuu. Jns miiaHupoBaHUs MHTErpaluyd HeoOXoauma
cienyromas uHpopmanus: HanMeHoBaHUS M BEepCUU CYIIECTBYIOUINX CPEACTB, C

KOTOPbIMHX JOJDKHO HMHTCTPUPOBATHECA HOBOC CPCIACTBO. Omnucanus JaHHBIX,



KOTOpPBIE JOJDKHBI COBMECTHO MCIOJIb30BaThCSl HOBBIM U CYIIECTBYIOIIMMH
CpeICTBaMH, a Takke mpeaBapuTenbHas HHpopManus 00 HCTOYHUKAX ITUX
JaHHbIX. OnucaHusl OPYTrUX B3aWMOCBS3€M MEXKIYy HOBBIM U CYLIECTBYIOUIUMU
cpenctBaMu  (TakuMx, Kak CBSI3M MO Mepelade yOpaBICHHS W IMOPSAKY
UCIIOJIb30BaHUs), a TakkKe INpeaBapuTeibHas HHPOpMALUS O MEXaHU3Max
MOAJCPKKU ITUX B3auMOCBs3el. OLIEHKH 3aTpaT, CPOKOB U PUCKOB, CBSI3aHHBIX C
UHTErpauuen (1, BO3MOXKHO, MEPEXO0JIOM OT CYHIECTBYIOLIUX CPEICTB U JIAHHBIX).
Omnpenenenue crnocoda BHEAPEHHsS JaHHOTO CpeAcTBa B JIEATENBHOCTh I10
COBEPILIEHCTBOBAHUIO CYLIECTBYIOIIMX MpoueccoB. OKHuaeMble H3MEHEHHS B
CYLIECTBYIOIMX  IMpolleccax W  MPOAYKTAX,  SBIAIOIIMECS  CJIEICTBHUEM
UCIIOJIb30BAaHUSI HOBOI'O  CPEACTBA M OLEHUBAEMBIC, II0 BO3MOKHOCTH,
KOJINYECTBEHHO. PHCK, CBSA3aHHBII C WHTETPAlMEd HOBOTO CpPEACTBA C
CYLIECTBYIOIIMMHU CPEICTBAMHU U IMPOLIECCAMHU, CHHXKAETCS, €CIIM MOTPEOHOCTH B
MHTETpal YYUTHIBAIOTCS B IPOLIECCe OLIEHKH U BbIOOpa cpenctBa. OOyueHue u
pECYpChI, HUCIOIb3YEMbIE B TEUEHHWE W TOCIE 3aBEPILICHHUS Ipolecca Mepexosa
HNannass wuHbopmanus AODKHA BKIOuYaTh cieaytouiee: Ilepconan (Bkirouas
M0JI30BATENEH, aAMUHUCTPATOPOB U MHTETPATOPOB), HYKAAIOUIUICA B 00yUEeHUN
UCIIOJIb30BaHUIO cpecTBa. Bun 00yueHus, He0OX0IMMOTO JJIs KaXK10M KaTeropuu
NOJIb30BaTee M OOCIY)KHUBAIOIIET0 MEpPCOHANa, C Y4E€TOM OCO0OW Ba)KHOCTHU
0Oy4eHHs] COBMECTHOMY MCIIOJIb30BaHUIO PA3JIMYHBIX CPEACTB, a TAKAKE METO/IAM U
npoueccam, CBSI3aHHBIM C JaHHBIMHU cpelcTBaMu. Buj oOydenus, He0OX0IUMOTO
JUISL  Pa3fIMYHBIX CHELHUAIUCTOB (Hampumep, s TPyNmnbl TECTUPOBAHUS U
HE3aBUCUMOM cITyO0bl cepTudukanun). Yacrora obyuenus. Buasl u 10CTynmHOCTh
noaepxkku. OnpeneneHrue CTaHAapTOB U MPOLEAYP UCIOIb30BaHus cpeacTs [1nan
nepexoAa JOJDKEH ONpPENeNsATh CIEAYIOIIHWE CTaHAApThl M MPOLELypPbI
UCITIOJIB30BAaHUs CpelCTB: PyKOBOACTBAa MO MOJEIMPOBAHUIO M MPOEKTUPOBAHUIO.
Coruamenus o NpuCBOCHHIO UMeH. [Iporeypbl KOHTPOJIS KauecTBa U MPOLIECCOB
NpPUEMKH, BKJIIOYas pACIHMCAHME OHKCIEPTU3 M HCIMOIb3YEMbI€ METO/I0JIOTHH.
[Ipouenypsl  pe3epBHOIO  KONHMPOBAHWUSA,  3alUUTBl  MacTep-KONUH U

KoH(purypupoBanusa 0a3bl gaHHBIX. [Iponeaypsl MHTErpaluy C CYIIECTBYIOIIMMU



cpencTBamu U 6a3aMu JaHHBIX. [Iporienypsl COBMECTHOTO MCTIOIB30BAHUS TAHHBIX
u koHTposia 1enoctHoctd bBJI. Cranmaptel U mpouenypsl obOecriedeHust
cekpeTHocTH. CTaHAapThl JOKyMEHTHpoBaHMSA. CTaHIApThl HCHOJIb30BAHUS
CASE-cpencTs, BbIpaOOTaHHBIE BO BpeMs MUJIOTHOTO TMPOEKTA, JOJKHBI
HCIIOJIb30BAaThCS B KaueCTBE OTIPABHOM TOUYKH JJiA pa3pabOTKu 0oJiee MOJTHOTO
Ha0opa CTaHJapTOB MKCHOJB30BAHMS CpPEJICTB B JaHHOW OpraHu3anuud (CM.
noapazaen 1.3). IIpu 3ToM AOMXKEH YYUTHIBATHCS OMBIT YYACTHUKOB MHJIOTHOTO
npoekta. Peanuzanus 1uiana nepexoja Peanmzanus minaHa mnepexona TpeOyer
IOCTOSIHHOIO ~ MOHMTOpuHra ucnons3oBanus CASE-cpenct, oOecneueHus
TEKYyIIeW TOIACPKKH, COMPOBOXKIACHUA U OOHOBJIEHUS CPEACTB IO Mepe
HeoOxoaumoctu. [lepuonnueckue sxkcnepTu3bl JJOCTUTHYTBIE PE3yJIbTAThI JOKHBI
MEePUOANYECKH TOJIBEPraThCsl IKCIEPTU3E B COOTBETCTBUU C TpauKoOM, IUIaH
nepexofa JODKEH KOPPEKTUPOBAThCA TMpH  HeoOxonumocTu. IloctosiHHOE
BHUMAaHHE JIOJDKHO  YACNSTHCS  CTENEHHM  YAOBJIETBOPEHUS MOTpeOHOCTEM
opranu3zauMid W  KputepueB  ycnemHoro  BHeapenusi  CASE-cpencts.
[leproguyeckne SKCIEPTU3bl JOJDKHBI IMPOJOIIKATHECS M IOCIE 3aBEpIICHUs
nporiecca BHeIpeHusl. Takue HKCHEpPTU3bl MOTYT aHaJIU3UpPOBaTh METPUKHU U
JIpyryto mHopMaluio, rmojaydaemyr B mporecce padorel ¢ CASE-cpeacTBamu,
YTOOBI OMPEEIATh, HACKOIBKO XOPOIIIO OHU MPOJIOJDKAIOT BITIOIHATH TpeOyembie
byukiuu. Takue »dKcnmepTU3bl MOTYT TakXKe yKa3aTh Ha HEOOXOAMMOCTh
JOTIOJTHUTENBHOW MOAM(UKAIIMKM TIpolleccoB. Tekymias mojaepkka Tekyias
nojaJiepkka HeoOxoauma st cienyromero: OTBETOB Ha BOMPOCHI, CBSI3aHHBIE C
ucnojas3oBanueM cpencts. Ilepemaun uHdopmanuu O AOCTUTHYTBHIX YCIEXax W
MOJIYYCHHBIX YpOKaxX JAPYTUM CHElUaIucTaM opraHuzanuu. Moaudukanuu u
COBEPIIICHCTBOBAHUSI CTAaHJIAPTOB, COIVIAILICHWH U TPOILEAYp, CBS3AHHBIX C
UCIIOJIb30BaHUEM CpeAcTBa. MHTerpaiuum HOBBIX CPENICTB C CYIIECTBYIOLIUMH U
CONPOBOK/ICHHE MHTETPUPOBAHHBIX CPEACTB MO MEpE MOSABJICHUS HOBBIX BEPCHUHU.
[ToMol HOBBIM COTPYAHHUKAM B OCBOEHHUU CPEJACTB W CBSI3aHHBIX C HUMU
npouenyp. I[lnanupoBanusi u KOHTposisi OOHOBiIeHMsI Bepcwid. [lmanupoBaHus

BHCIAPCHNUA HOBLBIX BO3MOXKHOCTEM Cp€aCcTB B OpraHU3allMOHHBIC IIPOLCCCHI.



JlelicTBHs, BBINOJIHSEMBIE B Mpolecce mnepexona st MOanepk Ku Ipouecca
nepexoAa K MPakTUYECKOMY HMCIOJIb30BAHUIO CPEACTB JKEJIATEIbHO BBINOJHEHUE
cnenyromux aeiicteuii: Ilogmepkka Tekymero o6ydenus. IloTpeOHOCTh B
OOy4YeHUU MOXKET BO3HUKATh TEPUOJUYCCKH BCIICJACTBUE TMOSBICHUS HOBBIX
BEPCHUI CPEICTB WJIM BOBJICUEHHUS B MPOEKT HOBBIX COTPYAHUKOB. [logmepikka
poJieBbIX (DYHKIMM, CBA3aHHBIX ¢ MpoleccoM BHenpeHus. [lockonbky BHeapeHue
CASE-cpencTB npuBOIUT K H3MEHEHHUSIM B KyJIbType OpraHU3aIii, He0OX0IMMO B
poliecce BHEIPEHUS BBIICIUTH Pl KIIOUYEBBIX posieil (Takue, Kak pyKOBOJICTBO
BBICIIIETO YPOBHS, IPOEKTHAS IPYIINA U LIEJIEBbIE IPYIIIbI). MEeTOAUKN ynpaBieHUs
OOHOBJIEHUEM BEpCUH. OTU METOAMKM MOTYT OBITH CBSI3aHBI C OOHOBJIEHHEM
BEpCUH, MPOLEAYPAMH YCTaHOBKH, MPOLIEAYPAMH KOHTPOJISI KauecTBa JUJIsl OLIEHKU
HOBBIX BEpCHUM, MpolieaypaMu 0OHOBIIEHUs 0a3bl JaHHBIX, KOHPUTYypalueil Bepcuit
U Ccpelod MOANEPXKKH (IApyrue CpeicTBa, ONEpallMOHHAas CUCTeMa U T.J.).
CBoOoaubIli goctyn K HHPOpManuu. JlOIKHBI ObITh ONpPENEICHBl MEXaHU3MBI,
oOecreynBaoIe CBOOOJHBIN OCTYNl K HH(OpManuu o0 ONbIT€ BHEAPEHUS H
U3BJICYCHHBIX M3 ATOIO YPOKAaX, BKIIIOYAs JOCKH OOBSIBICHUN, HH(OPMALIMOHHbIE
OIOJJIETEHH, MOJIb30BATEIBCKHUE IPYIINbI, CEMUHAPHI U TyOnukanuu. Hanaxxuanue
TECHOro pabouero B3aMMOJCHCTBHS C IOCTABIIUKOM. Takoe B3aMMOJICHCTBHUC
NO3BOJIIET OpraHu3aluu OBITh B Kypce IUIAHOB IOCTaBIIMKa M 00ecleynBaTh
ONEpPAaTUBHOE YJOBJIETBOPEHUE CBOMX TpeOOBaHWMU. [l yCHEMHOTro BHEAPEHHUS
CASE-cpencTs B OpraHu3aluu CYILIECTBEHHO BOKHOM SBJISIETCS
MOCJIEIOBATENbHOCTh B HMX NpUMEHEHUHU. I[lOoCKOJIbKY OOJIBIIMHCTBO CHUCTEM
pa3padaTbIBalOTCS KOJUIEKTUBHO, HEOOXOAMMO ONPEAEIUTh Xapakrep OyAylero
UCIIOJIb30BaHUSl CPEJICTB KaK OTAEIbHBIMU pa3pabOTUMKAMM, TaK M TpYIIaMu.
Hcnonb3oBaHue CTaHAAPTHBIX IPOLEAYP MO3BOJIUT 00€CTIEUNTD MJIaBHBIN EPEX0]
Mexay otnenbHbiMu ctaausmu KT TIO. Kak mpaBuiio, Bceé MOHUMAIOT, 4YTO
oOyueHue SBIAETCS I[IEHTPAIbHBIM 3BEHOM, OOECHEUYMBAIOIIMM HOpPMalIbHOE
ucnosib3oBanue CASE-cpencts B opranuzauuu. TeM HE MeEHee, J10BOJIBHO
pacnpocTpaHeHHasl OLIMOKa 3aKJII0YaeTCs B TOM, YTO IMPOU3BOJUTCS HAdaJbHOE

oOydyeHHe [nJisi TPYIIbl HENOJArOTOBJIEHHBIX TMOJb30BaTENEH, a 3aTeM BcCe



OTPAaHUYMBACTCS MHUHUMAIBHBIM TEKYIIUM OOyYEeHHEM. YYACTHHKH TMHJIOTHOTO
MPOEKTa, TMOJYYUBIIME  HAYaIbHOE  OOydYeHHWe, MOTyT OBITh  BBICOKO
KBATM(PUIIUPOBAHHBIMU ~ JHTY3MACTaMU HOBOM TEXHOJIOTUM, CTPEMSIIUMUCS
UCIIONIb30BAaTh €€ BO UTO ObI TO HU cTano. C qpyroi CTOPOHBI, 7S pa3pabOTIYHKOB,
KOTOpble OyJyT y4yacTBOBAaTh B MPOEKTE B JAJIbHEUIIIEM, MOXKET MOTPeOOBaTHCS
Oonee MHTEHCHMBHOE M IIyOOKOE€ OOydeHHe, a Takke TeKyllas IMOJJep:KKa B
WCITOJIb30BAaHUU CPEACTBA. B 10NOJIHEHHE K 3TOMY CIIEyEeT OTMETUTD, YTO KaxKIaas
KaTeropus nepcoHasna (Hampumep, aIMUHUCTPATOPBI CPEICTB, CIIYkK0a MOAIEPIKKU
paboyux MeCT, HHTETpaTopbl CPEACTB, CIyX)0a CONMPOBOXKIAEHUS M Pa3pabOTUMKU
NPWIOKEHUN) HYXKIAeTcs B pazauyHOM oO0ydeHuu. OOydeHHe HE OJIKHO
3aMBIKaThCS TOJIBKO Ha mosib3oBaTensix CASE-cpencTs, 00y4yaThCsi TOJDKHBI TAaKKe
T€ COTPYAHUKH OpraHu3alluy, Ha JESITeJIbHOCTh KOTOPHIX TaK WM HHAYe
OKa3bIBacT BiusAHUE ucnojb3oBaHue CASE-cpeacts. B mporecce nanbHeiero
WCIIOJIb30BAHUSI CPEJACTB B OpraHu3alli OOyYeHHE [OJDKHO CTaTh YacThiO
mpoIiecca OpUEHTAlMM TPU HailMe HOBBIX COTPYJHUKOB U TPUBJICYCHUU
COTPYIHHUKOB K MPOEKTaM, B KOTOpbIX ucnoyb3yroTcss CASE-cpencta. O0yueHue
JOJDKHO CTaThb HEOTHEMIIEMOW COCTAaBHOM YacThi0 HOPMATHUBHBIX MaTEpHANOB,
Kacaroluxcsd JEATEbHOCTH OpraHu3allid, KOTOPbIE MPEIIaratoTca HOBBIM
corpynaukaM. OnHa oOmias ommbka, KOTopas AelaeTcs B IMPOIECCe IMepexoa,
3aKJII0YAeTCsl B  HEJOOLIEHKE pEecypcoB, HEOOXOIMMBIX Uil  MOAJEPKKU
MOCTOSTHHOTO ucmoyib3oBaHusi cloxHbIx CASE-cpenactB. Poct HeoOXoaumbix
pECYpPCOB BBI3BIBACTCS Tpemsi npuuruHamu: CI0XKHOCTBIO CpeACTB, YacToToi
MOSIBJICHUSI HOBBIX BEPCUM, B3auMMOJEHCTBHEM MEXKIy CPEACTBAMH M BHELIHEU
cpenoif. CIOXHOCTH CPEIACTB TMPUBOJWT K BO3PACTAaHUIO IIOTPEOHOCTEH B
TUIATENBHOM M NpoayMaHHoM oOydyeHuu. Kpome toro, muorue CASE-cpencrsa
MOTYT  HMCIOJIb30BaThCsl  TOJBKO  KBATM(PUITUPOBAHHBIMU  CIICIIUATUCTAMH,
YMEIOIUMHU COTIPOBOKIAThH MPOCKTHBIE 0a3bl JAHHBIX M ONIEPATUBHO PEarnpoBaTh
Ha BO3HUKawIIKe NpoOsiembl. Bbicokas yactoTa OOHOBIIEHHUS BEpPCUM CPEICTB
MOXET TIPUBECTH K BO3HUKHOBEHUIO HETPUBUAIBHBIX TPOOJIEM, KOTOpHIE

3a4acTyl0 yIycKaroTca U3 Buay. Takue OOHOBJIEHHS OOBIYHO MAaryOHO OTPaKaroTCs



Ha J)KECTKHUX IUIaHaxX U rpadukax paboTel. B3anmomelicTBre MeXIy CpeacTBaMU U
BHEIIHEW [0 OTHOIIEHHUID K HUM CPEIOM TaKXE MOXET HHOTAA IMOPOKIATh
HEKOTOpbIe MpolaemMbl. MimeeTcss B BUAYy TOT (DAaKT, YTO XOTSI MHOTHE CpEICTBA
JOCTUTIIA YPOBHSI MUHUMAJIBHON HECOBMECTUMOCTH JAHHBIX MEXKAY OTACIbHBIMU
BEpPCUSIMU, TPOOJIEMbl OOECIEYEHUS] COBMECTHUMOCTH C APYTHMMH 3JIEeMEHTaMU
BHEIIHEN cpenpl octatoTcs B cuie. OneHka pes3ynpTatoB nepexona IIporpamma
MOCTOSTHHOM OIIEHKM KauecTBa M MPOAyKTHUBHOCTU [1O mmeeT BakHOE 3HAUYEHUE
s cnepyromiero:  OnpeneneHusi CTENEHUW COBEPUIEHCTBOBAHUS IPOLIECCOB,
VYrpexaeHus BO3MOXKHBIX CTpaTErMYECKUX MpocyeToB, CBOEBPEMEHHOTO OTKa3a
OT UCIIOJIb30BaHUSl yCTapeBIIEH TeXHOJOruu. YUTOOBI OmpenenuTh, HACKOJIBKO
b dextuBHo HOBoe CASE-cpencTBo MOBBIIACT MPOAYKTUBHOCTh W/UITKM KAa4€CTBO,
OopraHu3alys JOJDKHA OMUpPaThesl Ha HEKOTophle 0a30Bbie naHHbie. K coxanenuro,
JUIIb HEMHOTHE OPTraHU3allMM B HACTOAILEE BPEMSI HAKAIUJIMBAIOT HAHHBIE JIS
peanuzanuu IPOrpaMMBbl TEeKyLIEH KOJINYECTBEHHOM OLICHKU 151
YCOBEpIIEHCTBOBaHUs TiporieccoB. [l mokazarenbcTBa 3¢ dextuBHocTH CASE-
CPEIICTB M WX BO3MOXHOCTEH YIydllaTh MPOAYKTUBHOCTh HEOOXOJMMBI TaKHe
0a3oBble METpUYECKHE JaHHble, Kak: Mcmnonb3oBaHHOoe Bpems, Bpewms,
BBIJICJICHHOE MEPCOHAIBHO JJIsI KOHKPETHBIX CIIEUAIUCTOB, Pasmep, CIIOKHOCTD U
kauectBo [1O, VYnobctBo compoBoxaeHUs. MeTpuueckas OICHKA JOJDKHA
HAYMHATBCS C PEaJbHOM OLEHKM TEKYIIErO COCTOSHUS Cpeabl €IIe 10 Hadaja
BHeApeHuss CASE-cpencTB W NMOAAEPKUBAaTh  NPOLIEAYPbl  MOCTOSHHOIO
HAKOIUJICHWS JaHHbIX. [lepmon BpemeHH, B TE€UEHHE KOTOPOTO BBIMOJIHSIETCA
KOJINYECTBCHHAsT OIICHKAa BO3JICHCTBUS, OKaspiBaemMoro BHeapeHuem CASE-
CPEACTB, SBJSIETCS BECbMA 3HAYMMOM BEIWYMHOW C TOYKHU 3PEHUS OIPEICIICHUS
CTEIIEHW YCHEMIHOCTH  mnepexona. Hekoropele  opranusanuu,  yCIEIIHO
BHeApuBIIME B KoHeyHOM cuetre CASE-cpencTtBa,  CTOJKHYJIUCH €
KpaTKOBPEMEHHBIMU HeraTuBHbIMH d(ddexTtamMu B Havanme mporecca. Jpyrue,
YCIICIIHO Ha4yaB, HEJOOLICHUJIM JOJITOBPEMEHHBIE 3aTPaThl HA COMPOBOXKIACHUE U
oOyuenwue. BeaencrBue 3Toro, Hanbosee nmpueMIeMblii BpeMEHHOW MHTEpBAIT s

OLCHKN CTCIICHHU YCIICIIHOCTHU BHCIAPCHUA JOJIKCH OBITH JOCTAaTO4YHO 6OJ'IBH_II/IM,



YTOOBI MPEOJIONIETh JH00bIe HeraTUBHBIE A(D(PEKTH Ha HAYaJIbHOM JTare, a TaKkKe
CMOJIEIMPOBATh OyAyIIHe T0JroBpeMeHHbIe 3aTpaThl. C IPYyroil CTOPOHBI, JaHHBIN
UHTEpBal JOJDKEH COOTBETCTBOBATH LIEJISIM OpPraHU3allMM M OKHJAEMbIM
pe3ynbrartaM. B KOHEYHOM cueTe, OmbIT, MOJydeHHbId npu BHeapeHun CASE-
CPEICTB, MOXKET OTYACTH U3MEHUTH LIEJIU OPTraHU3AlMK U OKUJAHUs, BO3JIaracMble
Ha CASE-cpenctsa. Hampumep, opraHums3anuss MOXKET ClelaThb BBIBOJ, 4YTO
CpeICTBa LI€TIECO00pPa3HO HCIOJIB30BATh I OONBIIErO MM MEHBILIEro Kpyra
IIOJIB30BATEJIEW M IIPOLIECCOB B LHUKIE co3maHus u conpoBoxzacHus [10. Takxue
VU3MEHEHUS B OKUJAHUAX 3a4acTYIO MOTYT JaTh MOJIOKUTEIbHBIE PE3YyJIbTaThl, HO
MOTYT TaKK€ IPUBECTU K BHECEHUIO COOTBETCTBYIOIIMX KOPPEKTUB B ONIPENIEIECHUE
creneHu ycremHoro BHeapeHuss CASE-cpenctB B JTaHHOM  OpraHM3allUu.
Pesynbratom  nmanmHoro orama  sBusercs  BHeapenue CASE-cpencts B
MOBCEIHEBHYIO IIPAKTUKY OpraHU3aliH, IIPU 3TOM OOJiblIe HE TpeOyeTcss KaKoro-
anbo crenuansHorO TUtaHupoBanus. Kpome toro, momnepkka CASE-cpencts

BKJIFOUAETCA B IJIaH TeKyuen noaaepxxku [10 B TaHHON OpraHu3anum.

5. Xapakrepuctuku CASE-cpeacts
5.1. Silverrun+JAM
5.1.1. Silverrun

CASE-cpenctBo Silverrun amepukanckoit ¢upmbr  Computer  Systems
Advisers, Inc. (CSA) ucnons3yercst aas aHanu3a u npoektupoBanus MC OusHec-
KJIacCa U OPUEHTUPOBAHO B OOJBINEH cTereHn Ha cnupaiibHyo Mozaenb JKII[. Ono
OPUMEHUMO JIJISl TIOJIEPKKHU JIFOOOM METO/I0J0TMU, OCHOBAaHHOM Ha pa3/ielbHOM
MOCTPOEHUHU (PYHKITMOHATBHON 1 MH(GOPMAIIMOHHON MOJIENel (a1uarpaMM MOTOKOB
JAHHBIX W JuarpamMM 'CymIHOCTh-CBsI3b'"). HacTpolika Ha  KOHKpETHYIO
METO/I0JIOTHI0 0bOecreunBaeTcsi BbIOOpOM TpeOyemoil rpaduueckoil HoOTauu
Mojeneld U Habopa MpaBWJI MPOBEPKU MPOCKTHBIX crenudukanuii. B cucreme

MMEIOTCS TOTOBBIE HACTPOMKH Il HauOojee PaclpOCTPAHEHHBIX METO0JIOTHH:



DATARUN (ocHoBHast MeTtonomorus, noajaepxkuBaemas Silverrun), Gane/Sarson,
Yourdon/DeMarco, Merise, Ward/Mellor, Information Engineering. s xaxmoro
MOHATHUS, BBEJACHHOTO B IMPOEKTE MMEETCS BO3MOXKHOCTH J100aBICHUS
COOCTBEHHBIX OmMucareieil. ApxuTekTypa Silverrun mo3BojsSeT HapaluBaTh CPeay
pa3pabotku 1no mepe HeobxomumocTH. CtpykTypa u (yHkuuu Silverrun mmeer
MOJAYJIBHYIO CTPYKTYPY UM COCTOUT M3 YEThIPEX MOJYJIeH, KaXAbld M3 KOTOPBIX
SBJIIETCSI  CAMOCTOSITCIbHBIM ~ NMPOAYKTOM M MOXKET TPHOOpeTaThCs U
UCIIOJI30BaThC 0€3 CBSI3M C OCTAIbHBIMU MOIYJISIMH. MOJylb TOCTpOEHUs
Mojeneld OM3HeC-TIPoIeccoB B (GopMe auarpaMMm IOTOKOB AaHHBIX (BPM -
Business Process Modeler) mno3Bonser MoaenupoBath (HYHKIHOHUPOBAHUE
obcnemyeMoit opranuzanuu uiu cosnaBaemoit C. B moxyne BPM obecnieuena
BO3MOXKHOCTh PA0OTBI C MOJEIAMH OOJBIION CIIOKHOCTH: aBTOMAaTHYECKas
nepeHyMmepanusa, paboTta C JIepeBOM MPOIECccOB  (BKIOYas BHU3yallbHOE
NepeTacCKMBaHUE BETBEH), OTCOCAMHEHUE M MPUCOCIMHEHUE YacTe MOJEIH IS
KOJUICKTUBHON pa3paboTku. JlmarpaMMbl MOTYT H300pa)kaThCsi B HECKOJIBKHX
MpeNoNnpeieNieHHbIX HoTanuax, Bkimodas Yourdon/DeMarco u Gane/Sarson.
HMmeeTcss Takke BO3MOXKHOCTH CO3/1aBaTh COOCTBEHHBIC HOTAIIMH, B TOM YHCIIE
N00aBJIATh B YUCIO HU300paKaeMbIX HA CXEME JIECKPUIITOPOB OMpEeICHHbIC
MOJIb30BaTENIEM MOJsl. Mo1ysib KOHIIENTyallbHOTO MojenupoBanus qaHHbIX (ERX -
Entity-Relationship eXpert) oOecreunBaeT MOCTPOCHHE MOJEICH JIaHHBIX
"CYIIHOCTB-CBSI3b'", HE MPUBSA3AHHBIX K KOHKPETHOW peanu3alu. ITOT MOJIYJIb
UMEET BCTPOCHHYIO 3KCIEPTHYIO CHCTEMY, IMO3BOJISIONIYIO CO3/1aTh KOPPEKTHYIO
HOPMAJIM30BAaHHYIO MOJIENb JTAHHBIX IOCPEJACTBOM OTBETOB Ha COJACpKATEIHHBIC
BOIIPOCHI O B3aMMOCBSI3U JaHHBIX. BO3MOXHO aBTOMAaTHYECKOE MOCTPOEHHUE
MOJENN JaHHBIX W3 ONHCAHWK CTPYKTYp JaHHBIX. AHaIW3 (QYHKIIMOHATBHBIX
3aBUCUMOCTEH aTprOyTOB JaeT BO3MOXKHOCTH MPOBEPUTH COOTBETCTBHE MOJEIHU
TpeOOBaHMSIM TpeTheld HOPMaTbHONW (GOpMBI M OOECNEYUTh WX BBHITIOJHEHUE.
IIpoBepennas Mognens nepemaercs B Moaysib RDM. Moaynb pensiiimoOHHOTO
monenupoBanuss (RDM - Relational Data Modeler) mospomser co3maBaTh

JETAIM3UPOBAHHBIE  MOJIENIA  "CYIIHOCTh-CBSI3b',  MPEIHA3HAYECHHBIE IS



peanu3aluy B pessiiIMOHHON 0a3e JaHHBIX. B 3TOM MoJlyse JOKyMEHTUPYIOTCS BCE
KOHCTPYKIIUH, CBS3aHHBIE C TIOCTPOCHHEM Oa3bl JAaHHBIX: WHIEKCHI, TPHUITEPHI,
XpaHUMbIE TPOUEAYphl U T.1. ['MOKas uM3MeHsieMas HOTAlMs U PACIIUPSEMOCTh
pPENO3UTOpUs TO3BOJIAIOT padoTaTh MO J000H MeToAoJoruu. Bo3MOXHOCTH
co3maBaTh mojacxeMbl cooTBeTcTBYeT moaxoay ANSI SPARC k mpencraBieHHIO
cxembl 0a3bl JaHHbIX. Ha sA3pIke TOJICXEM MOJETUPYIOTCS Kak  Y3JIbl
pacnpeneneHHO 00paOOTKH, Tak M TOJIb30BATEIbCKUE MPEIACTABICHUS. ODTOT
MOAYJb oOecreuyuBaeT MPOCKTUPOBAHHME M  IMOJHOE JIOKYMEHTHPOBaHUE
peISIMOHHBIX 0a3 JaHHbIX. MeHemkep penosutopus padoueil rpynmnsl (WRM -
Workgroup Repository Manager) npumeHsieTcsi Kak CJIOBapb JaHHBIX JIJIsi
XpaHeHHusT oOmmIe Il BceX Mojened uHopManuu, a Takke oOecrneyruBaeT
UHTErpanuio MoayJiei Silverrun B enuHyro cpeny npoektupoBanus. [lmaroit 3a
BBICOKYI0O THOKOCTh W pa3HOOOpa3ue H300pa3UTENbHBIX CPEJCTB MOCTPOCHUS
MojieNiel SIBJISIETCS TakoW HemoctaTok Silverrun, Kak OTCYTCTBHE KECTKOTO
B3aMMHOTO KOHTPOJISI MEXKIYy KOMIIOHEHTaMU pa3IMUHbIX MOjeiei (Hampumep,
BO3MO>XHOCTH aBTOMATHYECKOTO paclpoCTpaHeHus u3MeHeHul wmexay DFD
pa3IMUHBIX YpOBHEW aexkommo3uiuu). Creayer, OJHAKO, OTMETUTh, YTO ITOT
HEJIOCTaTOK MOET HUMETh CYIIECTBEHHOE 3HAUYE€HHE TOJBKO B Ciyyae
ucnons3oBanusa kackagHod wmozaenu JKII IIO. BzaumopeiictBue ¢ Apyrumu
cpenctBamu [l aBTOMaTMyeckod TeHepanud cxeM 0a3 naHHbiX y Silverrun
CYIIIECTBYIOT MOCTBI K Hambonee pacmpoctpaneHHbIM CYBJl: Oracle, Informix,
DB2, Ingres, Progress, SQL Server, SQLBase, Sybase. Jlyiss nepegaun JaHHBIX B
CpeAcTBa pa3pabOTKHM MPWIOKEHUM HMEITCsT MoCThl K s3bikam 4GL: JAM,
PowerBuilder, SQL Windows, Uniface, NewEra, Delphi. Bce MocThI 1103BOJISIOT
3arpy3uth B Silverrun RDM wunHbopmainuio u3 KaTajaoroB COOTBETCTBYIOIIUX
CYB/[ unu a3pikoB 4GL. DT0 MO3BOJIAET TOKYMEHTUPOBATH, NMEPENPOCKTUPOBATH
WM TIEPEHOCUTH Ha HOBBIE TUIAT(QOPMBI YKEe HaXOASIIMECS B DKCIUTyaTalluu Oa3bl
JAHHBIX W TpuKIagHbie cucteMbl. [Ipu wucnonbp3zoBanuu Mocta Silverrun
pacmMpseT CBOM BHYTPEHHUW PpEMO3UTOPHI CHenU(PUUHBIMU JJIs  TIeJIeBOU

cuctembl atpudbytamu. [locne onpenenenusi 3HaYCHUN ITUX aTPUOYTOB FeHEPATOP



MPWIOKEHUN TEPEHOCUT WX BO BHYTPEHHUN KaTajor Cpeiasl pa3paboTKH WM
WCIIOJIB3yeT TpU TeHepanuu koaa Ha s3bike SQL. Takum o06pa3omM MOXKHO
MOJIHOCTBIO  OMNpPEACNIUTh siApO 0a3bl  JAaHHBIX C  MCIOJb30BAaHUEM  BCEX
BO3MOXHOCTE  KOHKpeTHoM CVYBJ/l: TpurrepoB, XpaHUMBIX HpPOLEAYP,
OTPAaHUYEHUM CCHUJIOYHOW LENOCTHOCTH. [Ipy co3MaHMM TPUIIOKEHUS Ha SI3BIKE
AGL nanHbIe, IepeHeCeHHbIE U3 peno3uTopus Silverrun, uCnonb3yroTcs MO0 IS
aBTOMATUYECKOW TeHepaluu HMHTep(HENHCHBIX OOBEKTOB, JUOO ISl OBICTPOTO UX
co3gaHusi BpyuHyto. Jlnsg oOMeHa JaHHBIMH C JAPYTMMH  CpPEICTBAMH
aBTOMATU3allMd TPOECKTUPOBAHHUS, CO3JaHUS CHELUAIU3UPOBAHHBIX MPOLEAYP
aHanu3a u MIPOBEPKHU IPOEKTHBIX cnenuuKamii, COCTAaBJICHUS
CIEUHUAIM3UPOBAHHBIX OTYETOB B COOTBETCTBUMU C PA3JIUYHBIMU CTaHAApPTAMHU B
cucteme Silverrun umeercss Tpu cnoco0a BbIIaUYM NPOEKTHOW HMH(OpManUU BO
BHelHue (aiinbl: CucreMa oT4eToB. MOXKHO, ONpEAEIUB COACPKUMOE OTYETa IO
pPEMO3UTOPUIO, BBIIATH OTYET B TEKCTOBBIM (haiim. DTOT ¢aill MOXKHO 3aTeM
3arpy3uTh B TEKCTOBBIM PENAKTOP WJIM BKIIOYUTH B Apyrou oryer; Cucrema
skcropTa/ummnopra. s Goliee MONHOTO KOHTPOJIA HAJll CTPYKTYpoul (ailioB B
CUCTEME HKCIIOPTa/MMIIOPTa HMEETCS BO3MOXHOCTb OIpPEAENATh HE TOJIbKO
COJIEP)KUMOE KCITOPTHOTO (aiiira, HO M pa3ACIUTENH 3alMCel, TIOJICH B 3aIUCSX,
MapKephl Hadajga M KOHIA TEKCTOBBIX moJsied. Pailyibl ¢ YKa3aHHOW CTPYKTYpOH
MOXHO HE€ TOJbKO (hOPMHUPOBATh, HO U 3arpy’kaTb B PEMNO3UTOpUM. ITO JaeT
BO3MOXKHOCTh OOMEHUBATHCS JAHHBIMH C Pa3JIMYHBIMH CHUCTEMaMH: JPYTUMHU
CASE-cpenctBamu, CVYBJl, TEKCTOBBIMH pPENAaKTOPaMH U  JIIEKTPOHHBIMH
tabnuuamu; XpaHeHUE perno3uTopuss BO BHemHUX (aitmax yepe3 ODBC-
npaiiBepsl. i 1oCTyIa K JaHHBIM PEMO3UTOPHsI U3 HanboJiee pacpoCTpaHEHHBIX
CUCTEM YyIpaBieHUs 0azamMHu JaHHBIX OOECredYeHa BO3MOXHOCTb XPAaHHUTh BCHO
MPOCKTHYI0 MHpOpManuio HermocpencTBeHHo B Gopmare stux CYB/I. I'pynmnosas
pabora I'pynmoBas pabora mnommepkuBaeTcs B cucreme Silverrun aByms
cnocobamu: B craHgapTHOM OJIHONOJIB30BATENIbCKON BEPCHM MMEETCS MEXaHU3M
KOHTPOJIMPYEMOTO Pa3JeJICHUs] U CIUSHUS Mojenei. Pa3nenuB Mojenb Ha 4acTu,

MOXHO pa3JaTh UX HECKOJbKUM pazpadbotuukaM. Ilocie neranpHON HOpabOTKU



Mojaenu oOBenuHSIOTCS B enuHble crnenubukanuu; CereBas Bepcus Silverrun
MO3BOJIAET OCYIIECTBISITh OJHOBPEMEHHYIO TPYIIOBYIO padOTy € MOJEISIMH,
XpaHsimuMucs B ceteBoM peno3utopun Ha 0Oaze CYBJ[ Oracle, Sybase wunu
Informix. IIpu 3TOM HECKONBKO Pa3pabOTYMKOB MOTYT pabOTaTh C OJHOU U TOU XKe
MOJIENIbI0, TaK KakK OJOKMPOBKa OOBEKTOB MPOMCXOJUT Ha YPOBHE OTIECIBHBIX
anemeHToB Mojenu. 5.1.2. JAM CpenctBo pazpaboTku mpuioxeHuid JAM
(JYACC's Application Manager) - npoxaykt ¢pupmsl JYACC (CIHA). B HacTosmee
BpeMs nocrtasisiercsa Bepcuss JAM 7 u roroButcsa K Beixony JAM 8. OcHoBHOM
yeproii JAM sBnseTcss ero cooTBeTcTBUE MeTononorud RAD, MOCKOJabKy OH
MO3BOJISIET JOCTATOYHO OBICTPO pEeaau30BaTh LMK Pa3padOTKU MPUIOKEHUS,
3aKJTI0YArONUiics B (POPMUPOBAHUH OYEPEIHOM BEPCUH MTPOTOTHUTIA PUIIOKEHUS C
y4€TOM TpeOOBaHUM, BBISBICHHBIX HAa NPEABIAYIIEM Ilare, U NPEAbsIBUTH €ro
nosib3oBatenmo. Ctpykrypa U QyHkiun JAM uMeeT MOJYJIbHYIO CTPYKTYpy H
COCTOMT M3  CIEQyIIMX KOMIOHEHT: Sapo cucrembr; JAM/DBi -
cenuanu3upoBanueie  Moayiu  umHTepderica k CYBJl (JAM/DBi-Oracle,
JAM/DBI-Informix, JAM/DBIi-ODBC u T1.1.); JAM/RW - Mozayis reHeparopa
otuetoB; JAM/CASEi1 - cneumanusupoBanHble Moayiau untepdeiica k CASE-
cpeactBam (JAM/CASE-TeamWork, JAM/CASE-Innovator u 1.1.); JAM/TPi -
CHeIUaIN3upOBaHHbIe MOAYJIM HHTepdeiica K MeEHemKepaM TpaH3aKIHMA
(manmpumep, JAM/TPi-Server TUXEDO wu T.1.); Jterm - cneunain3upoBaHHbBIN
amynsarop X-tepmuHana. fAnapo cucremsl (coOctBeHHO, cam JAM) sBisiercs
3aKOHYEHHBIM TPOAYKTOM U MOXET CaMOCTOSITEIbHO MCIOJIb30BAThCS IS
pa3paboTKu NpHIIOKeHU. Bece ocTanbHble MOAYIU SIBJISIOTCS AOMOTHUTEIbHBIMU
U CaMOCTOSITETTLHO HCIIOJIb30BaThCS HE MOTYT. SIApo cuCTeMbl BKIIIOYAET B ceOs
CJIEIyIOLIME OCHOBHBbIE KOMIIOHEHTBI: PEIAKTOp 3KpaHOB. B cocraB pemakTopa
DKPAHOB BXOJAT: Cpeaa pa3padOTKU DKPAHOB, BHU3YAJIbHBIH PEMO3UTOPUI
00bekToB, coocTtBeHHass CYBJl JAM - JDB, meHemkep TpaH3aKIui, OTIaI4HK,
penakTop CTUJIEH; peAaKTOp MEHIO; Ha0Op BCIIOMOTATENbHBIX YTHIJIHMT; CPEJICTBA
M3TOTOBJICHUS MPOMBIIIUIEHHOW Bepcuu mpuioxkenus. [Ipu ucnonb3zoBannun JAM

pa3paboTka BHEIIHETO uHTepdeiica MpUIIoKEeHHS TTPEACTaBIIAECT CO00I BU3yaIbHOE



MPOEKTUPOBAHNE U CBOJUTCS K CO3JaHHUIO SKPaHHBIX (JOPM MyTEM pa3MelleHUs Ha
HUX UHTEp(EHCHBIX KOHCTPYKIHMM UM  ONPENECICHUI0O JKPaHHBIX  MOJeH
BBOJIa/BbiBOZIa  MHGpopmaruu.  [IpoektupoBanue  uHtepdeiica B JAM
OCYLIECTBIISIETCS ¢ MOMOILBIO pelakTopa 3KpaHoB. [IpuiioxeHus, pazpaboTaHHbIE
B JAM, uMeOT MHOTOOKOHHBIM HHTep(deiic. Pa3zpaboTka OTAEIBRHOIO 3KpaHa
3aKJII0YaeTCsl B pa3MEIEHUH Ha HeM MHTepP(ENUCHBIX 3JIEMEHTOB, BO3MOKHOU (HO
HE 00s3aTEeNIbHON) MX TPYIIUPOBKE M KOHKPETU3AIMU PA3IMYHBIX MX CBOMCTB,
BKJIIOYAIONINX BU3YalbHbIE XapAaKTEPUCTUKU (TIO3UIMS, pa3Mep, IBET, PUPT U
T..), TIOBEJCHUECKHE XapaKTEpPUCTUKU (MHOrooOpasHbie (UIBTPHI, (OpPMATHI,
3allMTa OT BBOJAA M T.I.) U PSAJ CBOMCTB, OPUEHTUPOBAHHBIX Ha padoty c¢ BJI.
PenakTtop MeHIO MO3BOJSET pa3pabaTbiBaTh W OTJIAXKHUBATh CHCTEMBI MEHIO.
Peanu3zoBaHa BO3MOMKHOCTb TIOCTPOEHHUS NUKTOrpaUUecKuX MeEHI0 (Tak
Ha3bIBaeMble toolbar). Ha3HaueHue kaxqoro KOHKPETHOTO MEHIO TOMY UJIM UHOMY
OOBEKTY TPUIOKEHHSI OCYIIECTBISIETCS B peNakTope sKkpaHoB. B sgpo JAM
BCTPOCHA oAHOMoJb30BaTenbekass pemsinuoHHas CYDBJl JDB. OcHoBHbIM
HaszHayeHueM JDB dABiseTcs npoTOTUIIMPOBAHHME NPWIOKEHHM B TEX Cllydasx,
korja pabora co mrarHod CYBJ| HeBo3MoxkHa mim Henenecoodpazna. B JDB
peann3oBaH HEOOXOIUMBI MHHHUMYM BO3MOXKHOCTEH pemnsiimoHHbix CYB][ 3a
VCKJIIOYEHUEM HHJIEKCOB, XPAaHUMBIX MPOLENYP, TPUITEPOB U MNPEACTABICHUN
(view). C nomompio JDB moxHO moctpouth bJl, naentuunyro neneBoit B/l (c
TOYHOCTBIO 110 OTcyTcTBytomux B JDB Bo3MokHOCTEW) u paspaboraTh
3HAQUUTENBHYKD  4YacThb  NpwiokeHud. OTinaguuk  MO3BOJSIET  NMPOBOJUTH
KOMILJIEKCHYIO OTIAJKy pa3zpadaTeiBaeMoro mnpuioxkeHus. OcyliecTBisieTcs
TpacCUpOBKa BCEX COOBITHI, BO3HUKAIOIIUX B TMpOLECCE MCIOIHEHUS
npwiokeHuss. YTWiuTel JAM BKIIOYAIOT TPHU TPYIIbI: KOHBEPTOPHI (HailyioB
skpanoB JAM B TekctoBbie. JAM coxpaHseT 3KpaHbl B BUJE JBOMYHBIX (ailioB
cooctBeHHoro Qopmara. B psge ciydaeB (Hampumep Ui HU3TOTOBJICHUS
IPOrpaMMHOM  JOKYMEHTAllMK TMPOEKTa) HEOoOXOJAMMO TEKCTOBOE OMNKMCAHHUe
HKpPaHOB; KOH(PUTYPUPOBAHHE YCTPONCTB BBOAA/BbIBOAA. JAM © mpHIIOKEHUS,

TIOCTPOEHHBIE C €r0 MOMOIIBI0, He paboTaloT HEMOCPEICTBEHHO C YCTPOHCTBaMU



BBOJIa/BhIBOZIa. BMecTto 3toro JAM oOpamaercs K JIOTHUYECKHM YCTPOMCTBaM
BBOJIa/BhIBOZIa (KiaBUATypa, TepMuHAN, oOT4eT). OToOpakeHWe JOTHYECKHX
YCTPOMCTB B (DU3MYECKHME  OCYIIECTBISETCA C  IIOMOIIBIO  CPEJNCTB
KOH(DHUTYpUpOBaHUS;, OOCTYXKUBaHHE OWONIHOTEK OKPAaHOB (TpaaUIIMOHHBIC
omepanuu ¢ Oubnuorekamu). OAHUM U3 JOMOJHUTEIBHBIX Moayjieit JAM
ABJISIETCA T€HepaTop oTuyeToB. KOMIIOHOBKA OTYETAa OCYHIECTBIIETCS B PEAKTOPE
skpanoB JAM. Omnwucanue pabOThl OTYETa OCYIIECTBISETCS C MOMOIUIBIO
CIIEHHUAJIBHOTO $3bIKa. ['€Hepatop OTYETOB MO3BOJSET ONPENECIUTh JaHHBIE,
BBEIBOJMMBIC B OTYET, TPYNIIUPOBKY BBIBOAUMOUN HMH(pOpMaiuu, GpopMaTupoBaHue
BbIBOJA U J1p. [Ipuiioxkenusi, pa3paboTaHHble ¢ Ucnonb3oBaHueM JAM, He TpeOyroT
TaK Ha3bIBAEMbIX HCIIOJHUTENBHBIX (Tun-time) CUCTEM U MOTYT OBITh U3TOTOBJICHBI
B BHUJAE MCHOJHAEMbIX Moayne. s 3Toro pa3pabOTUMK [OKEH HMETh
komnwisitop C u pegaktop cBsazei. JJig U3roTOBICHUS POMBIIIUIEHHON BEPCUU B
cocraB JAM Bxoaut daitn coopku (makefile), ncxognsie Tekctol (Ha si3bike C)
psga Moaylell NpUIoKEeHHsT W HeoOxomumble OuOmmuoreku. JAM copepx ut
BCTPOCHHBIA s3bIK TporpammupoBanus JPL (JAM Procedural Language), c
MOMOILBI0 KOTOPOr0 B ClIy4ae HEOOXOAUMOCTH MOXHO HalHCAaTh MOJIYJIH,
peanusyomme  crenuduyeckue — AedcTBusA.  JlaHHBIH  A3BIK  SIBISIETCA
UHTEPIPETUPYEMBIM, YTO yTpolaeT oTiaaky. CyliecTByeT BO3MOKHOCTh 0OMEHa
uH(popMauen Mex1y Cpelol BU3yaJIbHO MOCTPOCHHOIO MPWIIOKEHUS U TaKUMU
Mmoayisimu. Kpome Ttoro, B JAM peanu3oBaHa BO3MOXKHOCTH MOJKIIOYECHUS
BHEIIHUX MOJAYJEH, HANMCaHHbIX HAa KaKOM-JIMOO S3bIKE, COBMECTHMBIM IO
BbI3oBaM (yHkuil ¢ s3pikoM C. C TOYKM 3peHus pealu3alu JIOTHUKU
npwioxeHuss JAM sBisieTcsi COOBITHITHO-OPHEHTHPOBAaHHON cuctemoil. B JAM
ornpezeneH Habop COOBITUH, BKIIOUYAOIINNA OTKPBITUE U 3aKPBITHE OKOH, Ha)XKaTHe
KJIABUIIIA KJIABUATYphl, cpabaTbIBaHWE CHCTEMHOTO TaiiMepa, IOJydeHHE U
nepeaada ympaBleHUsS KaKIbIM SJEMEHTOM JKpaHa. Pa3paboTdymk peanusyer
JIOTUKY TPWIOXKEHUS IMyTeM OmpeaeiaeHuss o0paboTyhKa KaxAoro COOBITHS.
Hampumep, o0paboTunk coObITHsS "HakaTHe KHOIKH Ha 3KpaHe" (MBIIIBIO WIH C

NOMOILBIO  KJIaBUATYpbl) MOXET OTKpPBITh CJEAYIOIIEeEe JKPAaHHOE OKHO.



OobpaboTurkamu coObITHii B JAM MOryT OBITH Kak BCTpOeHHbIE QyHKIMH JAM,
Tak U QyHKIMH, HanucaHHble pazpaboTurkoM Ha C umu JPL. Habop BcTpoeHHbIX
byukiui BkIoyaer B ceds Oomee 200 ¢yHKIME pa3IUYHOTO HA3HAYCHMS.
Berpoennbie yHKIMU TOCTYIHBI AJI BBI30BOB U3 (DYHKIIMI, HAITMCAHHBIX KaK Ha
JPL, tak u na C. IlpombIluieHHas BepcHUsi MPWIOKEHUS, pa3pabOTaHHOTO C
nomoipio JAM, BkiItoyaeT B ceOs CleQylolIle KOMITOHEHThI: HCHOJIHSEMbIN
MOJyJIb MHTEpIIpeTaTopa MpUiIokKeHUs. B 3TOT Moaynp MOryT OBITh BCTPOEHBI
GyHKUIMY, HAMMCaHHBIE pa3paOOTYMKAMU Ha S3bIKaX 3-TO TOKOJICHHUS, KpPaHBbI,
COCTaBJISIIOLIME CaMO TMPUIIOKEHHE (MOTYT TMOCTAaBIATHCS B BHJE OTAEIHHBIX
¢aiinoB, B cocraBe OHMOJMOTEK 3KPAaHOB WM € OBbITh BCTPOEHBI B TEJO
UHTepIpeTaropa); BHeurHue JPL-moaynu. MoryT nmocTaBisThcs B BUAE TEKCTOBBIX
¢daitioB MM B NPEKOMIWIMPOBAHHOM BHUJE, MPUYEM MPEKOMIMINPOBAHHBIC
BHemHue JPL-momynu moryt OBITh Kak B BHUJAE OTIEIBHBIX (DailyioB, Tak U B
coctaBe OUOIMOTEK S5KpaHOB; (ailibl KOHGUTYpallud TPWIOKEHUS - (aiibl
KOH(Urypaluy KiaBUATypbl U TEepMHUHANA, (aiijl CUCTEMHBIX COOOILIEHUH, (aii
obmeil  koHpurypauuu.  BzaumopelictBue ¢ ApyrMMH  CpPEIACTBaMU
Henocpencreennoe Bzaumozeiicteue ¢ CYBJ peanuzytor moaynu JAM/DBI1 (Data
Base interface). CnocoObl peanuzaruu B3aumoaercTBus B JAM pasnensiorcs Ha
JBa Kjacca: pyuHble W aBToMarumdeckue. [Ipu pydHoMm crnocobe pa3paboTumk
MPUIOKEHUSI CaMOCTOSITENBHO mHIIET 3ampockl Ha SQL, B KOTOpBIX Kak
UCTOYHUKAMH, TaK W aJpecaTaMyd TpHeMa pe3yJbTaTOB BBHIMOJHEHHUS 3ampoca
MOTYT OBITh Kak HHTEpQEHCHBIE DIEMEHTHl BHU3yallbHO CIPOEKTHPOBAHHOTO
BHEIITHETO YPOBHS, TaK ¥ BHYTPEHHUE, HEBUAUMBIC IS KOHEYHOTO TMOJIb30BaTEIIs
NepeMeHHbIe. ABTOMAaTUYECKHUI PEXKUM, PeaTu3yeMblii MEHEIKEPOM TpaH3aKIUN
JAM, ocyumecTBUM Uil TUIOBBIX W HauOOJee pacnpoCTPAHEHHBIX BHUJOB
omepanuii ¢ BJI, Tak HaszpiBaembix QBE (Query By Example - 3ampocer 1o
o0pa3sily), ¢ y4ETOM JOCTATOYHO CJIOKHBIX B3aUMOCBsI3el Mexay Tabmuniamu b/l u
ABTOMATUYECKUM YIIPaBICHUEM aTpuOyTaMH SKpaHHBIX IOJIeW BBOJA/BHIBOJA B
3aBHCHUMOCTH OT BHJa TPaH3aKIUHU (YTEHHE, 3alUCh U T.J.), B KOTOPOH y4acTBYyeT

CreHepupoBaHHbI 3anpoc. JAM MO3BOJIIET CTPOUTH MPWIOKEHUS A PabOThI



6onee uem ¢ 20 CYB/l: ORACLE, Informix, Sybase, Ingres, InterBase, NetWare
SQL Server, Rdb, DB2, ODBC-coBmectumbie CYBJl u nap. OTiauduTenbHON
yepToii JAM sBiSieTCSI BBICOKUM YpOBEHb NMEPEHOCUMOCTU MPHUIIOKEHUN MEXKIY
paznuuyabiMu TIaThopmamu (MS DOS/MS Windows, SunOS, Solaris (i80x86,
SPARC), HP-UX, AIX, VMS/Open VMS u ap.). Moxer noTpeOoBaThCs JIUIIIb
"MmepeprucoBaTh”’ CTATUYECKUE TEKCTOBBIE MMOJS HA DKPAHAX C PYCCKUM TEKCTOM
npu nepeHoce Mexnay cpemamu  DOS-Windows-UNIX.  Kpome  Toro,
NEePEHOCUMOCTh o0JieryaeTcsi TeM, 4To B JAM mnpuiokeHus pa3padaThIBalOTCS JJIs
BUPTYaJIbHBIX YCTPOWCTB BBOJA/BBIBOJA, a HE I puznyeckux. Takum obOpazom
IpU TEepeHoce MNpUuiiokKeHus ¢ TuiaThopmbl Ha 1aTGopMy, Kak MpaBuilo,
TpeOyeTCsl UMb OMPENIETUTh COOTBETCTBUE MEXKIY (PU3MUYECKHUMH yCTPONCTBAMU
BBOJIA/BBIBOJIAa M MX JIOTMYECKUMH MPEACTABICHUAMHU Ui  MPUIIOKECHUS.
Hcnons3oBanne SQL B kauecTBe cpenctBa B3aummopeiicteus ¢ CYBJ] Takxke
co37aeT MPENNOChUIKN g oOecriedeHus: nepeHocumoctu mexay CYBJ. Ilpu
YCJIOBHM TIEPEHOCA CTPYKTYphl camoil b/[ B psige ciaydaeB MpHIIOKEHUS MOTYT HE
TpebOBaTh HUKAKOW MoOJIU(UKAIMK, 32 HCKIIOYEHHWEM HWHUIMAIU3allud CeaHca
paboThl. Takasi cUTyalusi MOKET CJIIOKUTHCS B TOM CJIydae, €Clid B MPUIIOKEHUU HE
HCIIOJIB30BAKCH crienuduueckue s Tod win wHo CYBJI pacmmpenus SQL.
[Ipy pocTte Harpy3ku Ha CHUCTEMY M CJIOXHOCTH pEHIaeMbIX  3a/ad
(pacpeieIeHHOCTh U Te€TEPOTCHHOCTh MCIOJIB3YEMBIX PECYpPCOB, KOJIUYECTBO
OJIHOBPEMEHHO TIOJIKIFOYEHHBIX MOJIb30BATENICH, CIIO)KHOCTh JIOTUKHU TTPUIIOKEHUS)
MPUMEHSIETCS ~ TPEX3BEHHass  MOJICNIb  apXUTEKTypbl  "KIueHT-cepBep" ¢
UCIIOJIb30BaHMEM MeHekepoB TpaH3akiuid. Kommonentet JAM/TPi-Client u
JAM/TPi-Server MO3BOJSIOT JOCTATOYHO IPOCTO MEPEHTH HA TPEX3BEHHYIO
Mozenb. [Ipu sToM KitoueByro poiib urpaet monyinb JAM/TPi-Server, Tak kak
OCHOBHAs TPYIHOCTb BHEAPEHHS TPEX3BEHHOW MOJEIM 3aKII04aeTcss B
peanu3alu  JIOTUKW TPUIIOKEHUST B CEpPBHCAX MEHEHKEPOB TpaH3aKIUM.
Nutepdeiic JAM/CASE mnonob6en wunHTepdeiicy k CYBJ wu mno3Bojser
OCYIIECTBUTh 00MEeH uHGpOpMaIell MexXay peno3utopueM 00beKTOB JAM w

penosutopuem CASE-cpenctBa aHallOTMYHO TOMY, Kak CTpykrypa b/l



uMmIoptupyercss B penosuropuii JAM HenocpeactBeHHO u3 BJl. Otinume
3aKJIIoyaeTcss B ToM, yTo B ciyuae umHTep(deiica k CASE »1oT 00MeEH sBisieTcs
neyHanpasieHHbIM. Kpome monyneit JAM/CASEI], cyiiecTByeT Takke MOJIYJb
JAM/CASE:I Developer's Kit. C momMoIiso 3Toro Moayiisi MOKHO CaMOCTOSITEIHLHO
paszpaborarb uHTepdelic (T.e. cnenuanuzupoBaHHbii Moayias JAM/CASE1) nnsa
koHkpeTtHoro CASE-cpenctBa, eciiu roroBoro moayiss JAM/CASEi ais Hero He
cymectByeT. Moct (unTepdeiic) Silverrun-RDM <> JAM peamusyer
B3aumozeiicteue Mexay CASE-cpeactBom Silverrun u JAM (mepeHoc cxembl
0a3pl JaHHBIX M OJKpaHHBIX (opm mpunoxenus wmexay CASE-cpeactBoM
Silverrun-RDM u JAM Bepcun 7.0). [laHHBI NPOrpaMMHBIN MPOIYKT HMEET 2
pexuma pabotel: npamon pexum (Silverrun-RDM->JAM) npennaznaueH s
co3ganusi o0bekToB CASE-ciioBaps u 3neMeHToB peno3utopusi JAM Ha ocHoBe
npencraBieHus cxeM B Silverrun-RDM. B atom pexrMe MOCT 1O3BOJISIET, UCXOIs
U3 MpeACTaBICHUs MojieNiel TaHHbIX uHTep(eiica B Silverrun-RDM, npousBoauts
TeHepaldi0 HPKpaHOB U dJeMeHTOB peno3utopusi JAM. Moct mnpeoOpasyer
TaONUIBI W OTHOUICHUS pENAIMOHHBIX cxeM RDM B mocnenoBaTenbHOCTD
00beKTOB JAM COOTBETCTBYIOIIMX THUIOB. MeTOIMKa MOCTPOEHUs MoJenei
nanubeiXx uHTepdeiica B Silverrun-RDM mpeanonaraer mpumMeHeHHe MeXaHH3Ma
MOJICXEM I TIPOTOTUITUPOBAHMS SKPAHOB MpHiIokeHus. [lo omucaHuio Kaxmaoi
u3 noacxeM RDM moct renepupyer 3kpaHnyo ¢popmy JAM; oOpaTHBIN pexum
(JAM->Silverrun-RDM) mnpenHa3sHaueH ajisi mepeHoca Moau(pUKaiuii 0ObEeKTOB
CASE-cnoBaps B pensninoHHy 0 Mojenb Silverrun-RDM. Pexxum penHXuHUpUHTA
MO3BOJISIET  MEPEHOCUTh MOAM(UKALIMM BCEX CBOWCTB JKpaHOB JAM,
uMIopTUpoBaHHbIX paHee u3 RDM, B cxemy Silverrun. Ha stom »Ttame s
KOHTPOJISI IIEJIOCTHOCTH 0a3bl JaHHBIX HE JOMYCKAIOTCS M3MEHEHHSI CXEMBI B BHJIE
no0aByieHUsT WM ynajieHus Tabmuil u mojed tabnui. ['pymmoBas pabora Sapo
JAM wumeer BCTpOCHHBIH HWHTEphENHC K CpencTBaM KOH(MUTYpPAIMOHHOTO
ynpasnenust (PVCS na mnatdhopme Windows u SCCS na miiargpopme UNIX). Tlon
VOpPaBJICHHEM J3TUX CHUCTEM TepenaloTcss OUOIMOTeKHM DKpPaHOB  W/WIA

penosutopun. [Ipu orcyrcTBHM Takux cucteM JAM caMOCTOATENBHO peanu3yeT



4acTh (DYHKIMH MOANEP>KKH TPYIIoBoil pazpadbotku. McnonszoBanue PVCS (cwm.
nojnpaszzen 5.6) aBisercs Oosee MpeanouTuTeNbHbIM 1o cpaBHeHHio ¢ SCCS, Tak
KaK TO3BOJIIET OpPraHW30BaTh €IWHBIA apXUB MOIYJIEH MpoekTa s BceX
mwiatopm. Tak kak JAM na mnatdopme UNIX He numeer npsimoro untepdeiica k
apxuBam PVCS, To BbIOOpka MOIyled U3 apXuMBa W BO3BpaT MX B apXuB
npousBosTcs ¢ ucnosibzoBanueM PVCS Version Manager. Ha nmatdopme MS-
Windows JAM wumeer BcTpoeHHbli wuHTepderic k PVCS wu nelictBus 1o
BBIOOPKE/BO3BpATy MPOU3BOASATCS HEMOCPEACTBEHHO U3 cpeabl JAM. 5.2. Vantage
Team Builder (Westmount I-CASE) + Uniface 5.2.1. Vantage Team Builder
(Westmount I-CASE) Vantage Team Builder mpencraBimser co0oi
WHTEIPUPOBAHHBIN MPOTPAMMHBIN NPOAYKT, OPHEHTHUPOBAHHBIN HA pEeaIM3aLUI0
kackagHou Mmogemu JKI[ IIO u mommepxkky mnomHoro JKI[ IIO. Crpykrypa u
bynkuun Vantage Team Builder o0ecneunBaeT BBINOTHEHUE CIEIYIONTUX
(GYHKIMI: MPOEKTUpPOBaHHE JAMATPAMM IIOTOKOB JaHHBIX, 'CYIIHOCTh-CBS3b',
CTPYKTYp JaHHBIX, CTPYKTYPHBIX CX€M IMporpaMM H MOCJIEI0BATEIbHOCTEN
SKpaHHBIX (OpPM; NPOEKTUPOBAHUE AMATPAMM APXUTEKTYpbl cuUcTeMbl - SAD
(MpOEKTUpPOBAaHUE COCTaBAa U CBA3M BBIYHMCIUTEIBHBIX CPEACTB, pPaCIpEACIICHUS
3alad  CUCTEMBI MEXJIYy BBIYMCIHUTEIBHBIMU CPEICTBAMM, MOJIECIUPOBAHUE
OTHOILICHWN TUNa "KIWMEHT-cepBep', aHaau3 HCIOJIb30BAHUS MEHEIKEPOB
TpaH3aKUil 1 0COOEHHOCTEN (DYHKIIMOHUPOBAHUSI CUCTEM B PEAIbHOM BPEMEHU);
reHepanusi koma nmnporpamMm Ha s3bike 4GL  neneBoit CYBJl ¢  monHbIM
oOecriedueHUEM MPOrpaMMHON cpeabl U reHepauus SQL-xoma mis co3gaHus
tabnun BbJl, MHOEKCOB, OTpaHMYEHUH LEJIOCTHOCTH U XPAaHUMBIX MPOLEAYD;
nporpaMmupoBanue Ha s3bike C co BcTpoeHHbIM SQL; ynpaBieHue BEpCUSMHU U
KOH(Urypanue MpoeKTa; MHOIOIMOJb30BATEIbCKUM JOCTYIl K PENO3UTOPHIO
IPOEKTa; TIEHepauusi MPOEKTHOM JOKYMEHTAallMM 10  CTaHJAapTHBIM U
WHAMBUAYAIBbHBIM IIa0JIOHaM; 3KCHOPT M HMMIIOPT JAHHBIX MpoekTa B (opmare
CDIF (CASE Data Interchange Format). Vantage Team Builder nocraBnsiercst B
pasnuYHBIX KOHPUTyparmsax B 3aBucumoctu ot ucnoibdyembrx CYB]] (ORACLE,

Informix, Sybase mnm Ingres) mimu cpeacts paspadotku npuiaoxenuit (Uniface).



Koudurypamus Vantage Team Builder for Uniface oTnmuaercs oT ocTambHBIX
HEKOTOPOM CTENEHbI0 OpHEHTAlMH Ha crnupainbHyro Mmozenb JKI[ I1O 3a cuer
BO3MOYKHOCTEH OBICTPOro MPOTOTUNMpPOBaHUS, mpenoctaBiasiembix Uniface. Jlms
onucanus npoekra MC ucnonp3yercs AOCTATOYHO OONBIION HAOOp AHarpamw,
KOHKPETHBIE  BapUaHThl  KOTOPOTO Juisi  HamOojiee  pacnpoCTpaHEHHBIX
KoH(urypanuii npuBeneHbl Hrke B Tabiune. Tunm guarpammsl OOGo3HayYeHUE
Vantage Team Builder for ORACLE Vantage Team Builder for Informix Vantage
Team Builder for Uniface Cyminocts-cBsizb ERD + + + IToTokoB ganubix DFD + +
+ Crpyktyp aannsix DSD + + + Apxutektypsl cuctemsl SAD + + + IloTokoB
ynpasienuss CSD + + + Tunos manneix DTD + + + Crpykrypsl MeHro MSD +
[TocnenoBarensHoctu 650k0B BSD + TlocnenoBarensHoct ¢dopm FSD + +
Copnepxumoro popm FCD + + IlepexonoB coctostnuit STD + + + CTpyKTypHBIX
cxeM SCD + + + Ilpu moctpoeHUM BCeX THUIIOB AWarpaMM o0O€CIeunBaeTCs
KOHTPOJIb COOTBETCTBUSL MOJEJICH CHUHTAKCUCY HUCIIOJIb3YEMBIX METOHOB, a TAK¥KE
KOHTPOJIb COOTBETCTBUSI OJHOMMEHHBIX 3JIEMEHTOB W MX THUIIOB JJISI PA3JIMYHBIX
tunoB  auarpamm. Ilpum moctpoennn DFD  oOecrieunBaercs  KOHTPOJIb
COOTBETCTBHSl JWAarpaMM pasiMYHbIX YpPOBHEW nAexkoMmmno3unuu. KoHTpones 3a
IIPAaBUJILHOCTBIO BepXxHEro ypoBHs DFD ocyliecTBiseTCs ¢ MOMOIIBI0 MAaTpPHUILIbI
criickoB coObiTuit (ELM). JIist KOHTPOJIs 32 JEKOMITO3UITMEH COCTABHBIX MOTOKOB
JAHHBIX MCIOJIb3YETCS HECKOJIBKO BAPUAHTOB HMX OMNMCAHHWS: B BUJE AUarpamm
ctpykryp aaHHbix (DSD) wnmmu B HoTanmuu BH® (dopma boskyca-Haypa). [lns
noctpoeHuss SAD wucnone3dyercsa pacmupeHHas Hotauus DFD,  nmaromas
BO3MOXXHOCTh BBOJUTH TMOHATHS TPOIIECCOPOB, 3adad U MepudepuitHbIx
YCTPOMCTB, HYTO OOECHeYrBAeT HArJSAHOCTh MPOEKTHBIX pemieHud. Ilpu
MOCTPOCHUM MOJIeNIn AaHHbIX B Buae ERD BeImonHsAETCSs €€ HOpMalu3alusi U
BBOJIUTCS OTpeiesieHne (GU3NIECKUX UMEH AJIEMEHTOB JIAHHBIX M TaOJHUIl, KOTOPHIE
OyIyT HCIONB30BAaTHCA B TIPOIECCE TeHEepamuu (PU3NYECKONW CXEMBbI JaHHBIX
KOHKPETHOU CYBU. ObecneunBaeTcs BO3MOYHOCTb ONPEACIICHUS
AJBbTEPHATUBHBIX KJIIOYEH CYIIHOCTEW M MOJIEH, COCTABIISIIOIIMX JTOMOJHUTEIbHBIE

TOYKM BXOJa B TaOmuIly (IOjsi WHIEKCOB), U MOIIHOCTH OTHOIICHHN MEXTY



cymHOCTAMU. Hannume yHHUBEpCaTbHOM CHUCTEMBI N€HEpPAIMU KOJa, OCHOBAHHOU
Ha CHEU(pUIIMPOBAHHBIX CPEICTBAX JAOCTYIA K PEMO3UTOPUIO IPOEKTA, MO3BOJISET
MOJAJICP)KUBATh  BBICOKMM ypOBEHb MCIOJHEHUS NPOEKTHOW JIUCHUILIAHBI
pa3paboTuMKaMH: KECTKHH TMOpSIIOK (OPMUPOBAHUA MOJENCH; >KecTKas
CTPYKTypa U COJIEP)KUMOE JOKYMEHTAIIMU; aBTOMAaTHYeCKasi TeHepalus UCXOTHBIX
KOJIOB MpOorpaMM M T.J. - BCE O3TO OOecrneyrBaeT IMOBBIICHWE KauyecTBa U
HaZexXHOCTH pa3padarbiBaembix MC. [ HOATOTOBKM NPOEKTHOW JOKYMEHTALUU
MOTYT UCIOJIb30BaThCs M3aarenbckue cucrembl FrameMaker, Interleaf nnun Word
Perfect. CTpykTypa u cocTaB MpOEKTHON JOKYMEHTAIIUU MOTYT OBITh HACTPOCHBI B
COOTBETCTBUM C 3aJlaHHbIMU cTaHaaptamu. HacTpolika BblnonHseTcs 0e3
U3MEHEHUs NpoeKTHBIX pemeHuil. [Ipu pazpabotke nocratrouno kpynuoit C Bcs
CUCTEMA B LIEJIOM COOTBETCTBYET OJHOMY IIPOEKTY Kak KaTeropuu Vantage Team
Builder. IIpoekT MoxkeT OBITH JEKOMIIO3UPOBAH HaA PsJ CUCTEM, KaxKJas W3
KOTOPBIX COOTBETCTBYET HEKOTOPOM OTHOCHUTEJIBHO aBTOHOMHOU noacucreme NC
U pa3pabaThIBAaeTCS HE3aBUCHUMO OT JApPYrux. B nanpHEiIeM cuUcTeMbl MPOEKTa
MoryT ObITh MHTErpupoBanbl. [Ipouecc npoextupoBanusa MC c ucnosib3oBaHuEeM
Vantage Team Builder peanusyercs B Buje 4-x nociegoBaTenabHbiX a3 (ctaguit) -
aHaIM3a, apXUTEKTYpPBI, IPOEKTUPOBAHUS U peaU3aluu, IIPU STOM 3aKOHUYEHHBIE
pe3ynbTaThl  KaXIOW CTaguu IOJHOCTBIO WJIM YAaCTHYHO IEPEHOCATCSA
(ummopTUpyrOTCsl) B ciaenytomyro ¢azy. Bce auarpammbl, kpome ERD,
npeoOpa3yloTcss B JAPYroll THUI WM HU3MEHSIOT BUJ B COOTBETCTBUU C
ocobeHHocTsIMU Tekylien ¢ga3bl. Tak, DFD npeobpasytorcs B (ha3e apXUTeKTyphl B
SAD, DSD - B DTD. Ilocne 3aBepuieHHs UMIOpPTa JOTHYECKas CBS3b C
npensinymeid Qa3oil paspeiBaeTcs, T.€. B JUarpaMmbl MOTYT BHOCUTBHCS BCE
HEOOXOAMMblE  U3MEHEHMs. BzaumoneicTBue ¢ JpYyrUMH  CpPEACTBaMU
Kongurypauuss Vantage Team Builder for Uniface oGecneunBaer coBmecTHOE
UCIIOJIb30BAHUE JIBYX CHCTEM B paMKaX €IMHOW TEXHOJIOIMYECKOW Cpenbl
npoekTupoBanus, npu 3ToM cxembl bJ[ (SQL-monmenu) mnepeHocsTCS B
peno3utopuii Uniface, u, Ha000pOT, TpHUKIAAHBIE MOACIH, CHOPMUPOBAHHBIC

cpenctBamu Uniface, moryT ObITh mepeHeceHbl B peno3utopuii Vantage Team



Builder. Bo3moxHbIe paccoriacoBaHUs MEXIy PEMNO3UTOPUSMU JBYX CHUCTEM
YCTPAHSIOTCS C MOMOIIBIO CIIENUANIBHON YTHIINTHL. Pa3paboTka skpaHHBIX (GOpM B
cpene Uniface BbimonHsercs Ha 0a3e auarpamMMm IociiefoBaTenbHOCTEH (hopm
(FSD) mociie ummopta SQL-monenu. Texnonorus pazpadotku MC Ha 6aze manHo#

KOH(UTrypanuu nokazaHa Ha pUCyHKe

5.1. CtpykTypa peno3utopus

Xpansimerocs HenocpeacTBeHHo B neneBoit CYBJl u untepdeiicet Vantage
Team Builder sBAsitoTCS OTKPBITHIMU, YTO B MPHUHIIUIE MMO3BOJISIET WHTETPALIUIO C
moObIMU IpyruMu cpeacTBamu. Vantage Team Builder MoxHO ucnons3oBaTh B
KOHpurypauuu "KiIueHT-cepBep', mpu 3TOM 0a3a TPOEKTHBIX JaHHBIX MOXKET
pacrnoyiaraThbCsi Ha cepBepe, a pabourwe MecTa pa3padOTYUKOB MOTYT OBITh
xkiuentamu. 5.2.2. Uniface Uniface 6.1 - mpoaykt ¢pupmsr Compuware (CIIA) -
MpeACTaBIgeT co00M cpedy pa3padOTKU KPYMHOMACIITAOHBIX MPUIOKEHUN B
apXUTEKType  "KJIMEHT-cepBep'' HW  HMEET  CICAYIOUIYH0  KOMIIOHEHTHYIO
apxutektypy: Application Objects Repository (pemo3utopuii  00BEKTOB
MPUJIOKEHUI) COJIEPKUT METAJAHHBIE, ABTOMATUYECKH HCIOJIb3YEMbBIE BCEMU
OCTJIHbHBIMU  KOMIIOHEHTAMHU Ha TMPOTSHKEHUU Kku3HeHHoro 1ukina UC
(MpUKIIaHBIE MOJENH, OMHCAHUS JaHHBIX, OW3HEC-TIPAaBWJI, JKPAHHBIX (QopM,
rJI00aJIbHBIX OOBEKTOB U M1a0JI0HOB). Perno3utopuii MokeT XpaHUTHCS B JIFOOOH U3
0a3 nmanHbix, nojaepxkuBaeMbix Uniface; Application Model Manager
noanepxuBaeT mnpukiagaeie Moaenu (E-R  momenw), kaxkmgas W3 KOTOPBIX
MPEACTaBIAET CO0OM MOAMHOXKECTBO 001Ieil cxembl BJ[ ¢ ToOuku 3peHus JaHHOTO
MPUJIOKEHUS, W BKIIOYAET COOTBETCTBYIOIIMKM Tpaduueckuii pemaktop; Rapid
Application Builder - cpeactBo ObICTpOro co3manus 3KpaHHBIX (HOPM U OTUETOB Ha
0aze 00OBEKTOB mpukiIagHOW Mojenu. OHO BKIIOYaeT Tpauueckuil penakTop
dopm, CpeAcTBa  NPOTOTUIHPOBAHMUS, OTJIAJIKH, TECTUPOBAHHUS u
TOKyMeHTUpoBaHus. PeanmuszoBan wuHTEepdelic C PpasHOOOpa3HBIMH THUIIAMU

OKOHHBIX 3JIeMeHTOB ympasiienus (Open Widget Interface) mist cymecTByronmx



rpaduueckux unTepdeiico - MS Windows (Bkmouas VBX), Motif, OS/2.
VYuusepcanbubiii uHTepdeiic mpencrasienus (Universal Presentation Interface)
MO3BOJISIET UCTIOIB30BATh OJIHY U TY K€ BEPCHUIO MPWIOKEHUS B CPEe Pa3IUUHBIX
rpaduueckux wuHTEepdeiicoB 06e3 u3MeHeHHs MporpaMMmHoro kona; Developer
Services (cmyxObl pa3paboTuMKa) - HMCHOJB3YIOTCS ISl TOAJEPKKH KPYITHBIX
MPOEKTOB U peanu3ytoT KoHTposib Bepcuil (Uniface Version Control System),
nmpaBa JocTyna (pa3rpaHudeHHe MOJHOMOYHIT), Tio0aibHble MOIU(UKALIMY U T.1I.
D10 obecneunBaeT pa3padOTYUKOB CPEACTBAMHU MapaUIEILHOTO MPOEKTUPOBAHUS,
BXOJTHOTO ¥ BBIXOJHOT'O KOHTPOJIA, MOHMCKA, MPOCMOTPA, MOAJIEPKKH U BbIAAYU
OTYETOB IO JaHHBIM CHCTEMbl KOHTpoJisi Bepcuil; Deployment Manager
(ynpaBiieHUE pPAaclpoCTpaHEHHEM MPUIOKEHHWH) - CpencTBa, IO3BOJIAIOIINE
MOJITOTOBUTH CO3JaHHOE MPUIOKEHHE JJI PaclpOCTPAHEHHUsS, YCTaHABIUBATh U
COMPOBOXJIATh €ro (Mpu 3TOM IuIaTGopMa MOJIb30BATENSI MOXKET OTJIMYATHCA OT
maThopMbl pa3paboTurka). B Ux cocTtaB BXOAST ceTeBbIE JpalBephl U ApaiBepbl
CYBJ, cepBep mnpuioxeHuil (moymcepBep), CpeACTBa PacCHpPOCTPAHCHUS
NPWIOKEHUN U yrnpasiieHus 6azamu nanHbiX. Uniface moanepskuBaeT unTepdeiic
MIPAKTUYECKA CO BCEMH HM3BECTHBIMHU IPOTPAMMHO-AMITAPATHREIMHU TUIATGOPMAMH,
CYbJ, CASE-cpeactBamu, CeTEeBbIMH MPOTOKOJAMU H  MEHEIKEpamu
Tpan3akiuii; Personal Series (mepcoHanmbHbIE CpeACTBA) - HMCHOJB3YIOTCS IS
CO3JaHMs CIOXKHBIX 3alIPOCOB U O0TYETOB B rpaduueckoit popme (Personal Query u
Personal Access - PQ/PA), a Takke a1 miepeHoca JaHHBIX B TAKHE CHCTEMBI, KaK
WinWord u Excel; Distributed Computing Manager - cpencTBo MHTErpanuu c
Menemkepamu Tpanzakuuii Tuxedo, Encina, CICS, OSF DCE. OObsBieHHas B
koHre 1996 r. Bepcuss Uniface 7 MOTHOCTBIO MOJJEPKUBACT pacIpeeIeHHYIO
MOJIEIb  BBIYMCIICHUH U TPEX3BEHHYIO apXUTEKTypy "KiueHT-cepBep" (¢
BO3MOXKHOCTBIO HW3MEHEHHS CXEMbI JICKOMIIO3UIIMU TPUJIOKCHUM Ha JTame
ucrioniHenust). [lpunokenusi, co3gaBaembie ¢ momormibio Uniface 7, moryr
UCTIONTHATHCS B TETEPOTCHHBIX OMEPANMOHHBIX CPEAax, UCIONB3YIOIMNUX Pa3InIHbIC
CETEBbIE MPOTOKOJIBI, OJTHOBPEMEHHO HAa HECKOJBKHX PA3HOPOAHBIX MUaT(opmax

(B Tom uucne u B Internet). B coctaB xomnonent Uniface 7 Bxonsar: Uniface



Application Server - cepBep NPWIOKEHUH I paCIPENCICHHBIX CHUCTEM;
WebEnabler - cepepnoe IIO must skcrutyaranmu npwiokeHuit B Internet u
Intranet; Name Server - cepepHoe I[IO, obecneuduBaroiiee HCMIONb30BAHUE
pacmpesieieHHBIX TNPUKIAAHBIX pecypcoB; PolyServer - cpenctBo goctyma K
JAHHBIM U WHTETrpallid pa3inyYHbIX cucTteM. B cnucok mogaepxkuBaeMbix CYB/]
BxoasaT DB2, VSAM u IMS; PolyServer oGecrieunBaeT Takke B3aUMOJICHCTBUE C
OC MVS. Cpena dynxkuuonupoBanusi Uniface - Bce ocHoBHbie UNIX -
mwiatpopmbl 1 MS Windows. 5.3. Designer/2000 + Developer/2000 CASE-
cpenctBo Designer/2000 2.0 ¢upmsr ORACLE sBasieTcss MHTETpUpOBaHHBIM
CASE-cpenctBoMm, oOecredynBarOMM B  COBOKYITHOCTH CO  CpPEICTBaAMHU
pazpaborku npuinoxkenuit Developer/2000 moanepkky momHoro JKI[ IIO mns
cucrem, ucnoaszyromux CYBJ[ ORACLE. Crpykrypa u ¢pynkuuu Designer/2000
MPEACTaBIIeT COOOM CEMEHCTBO METOJOJIOTMM W TMOAJEPKHUBAIOIIUX — HX
nporpaMMHBIX MpoaykToB. bazosas metononorust Designer/2000 (CASE*Method)
- CTPYKTypHas  METOJOJIOTHSI  IPOCKTUPOBAHMUS  CHUCTEM,  TMOJHOCTHIO
OXBaThIBAaIOIIAsl Bce 3Tambl ku3HeHHoro nukia MC. B coorBeTcTBUM € 3TOi
METO/I0JIOTUEN Ha ATane MJIaHUPOBAHMS ONPEAENSIOTCA LENIM CO3/IaHUs CHUCTEMBI,
MPUOPUTETHI U OTPAaHUYCHHUS, pa3pabaThIBACTCsl CUCTEMHAs apXUTEKTypa W IJIaH
pazpadotku MC. B mporecce aHammza CTpOSATCS MOJEIb HHPOPMAIUMOHHBIX
noTpebHocTe (Auarpamma '"CyIIHOCTh-CBA3B'), Auarpamma (PyHKIIMOHAJTIbHOU
uepapxun (Ha ocHOBe (QyHKIMoHanbHOM gaexommnosunuu WC), wmarpuna
MEePEKPECTHBIX CCHIJIOK U IMarpaMMa MOTOKOB JaHHbIX. Ha sTane npoexkTupoBaHus
pa3zpabaTbiBaeTcsi moapoOHas  apxurektypa MC, mpoekTupyercs — cxema
permsasunonHorM b/l u mporpaMMHBIE MOAYJIM, YCTAaHABIMBAIOTCS IEPEKPECTHBIE
CChUIKM Mexay kommnoHeHTamu WMC nns aHaim3a WX B3aMMHOTO BIMSIHUS U
KOHTpOJII 3a u3MeHeHussMU. Ha stane peasmsamuu co3maercs b/, crposites
MPUKJIAAHBIC CUCTEMBI, TIPOU3BOJUTCS WX TECTUPOBAHUE, MPOBEpPKAa KauyecTBa M
COOTBETCTBUS TpeOOBAHUSIM M0JIb30BaTEIIEH. Coznaercs CUCTEMHas
JIOKyMEHTAIUs, MaTepHasibl i OOy4YeHUss U PYKOBOJCTBa mojb3oBarened. Ha

9Tallax SKCIuTyaTalluu U COIIPOBOXACHUS aHAJIU3UPYIOTCS IMPOU3BOAUTCIIBHOCTD U



LEJIOCTHOCTh CHUCTEMBI, BBINOJHACTCA TMOJAEPKKA U, NPH HEOOXOJUMOCTH,
monupukamms VC; Designer/2000 obecnieunBaer rpaduueckuit uatepdeiic npu
pa3paboTke pa3nu4HbIX MOJENeH (IuarpaMm) mpeaMeTrHoi obnactu. B mpouecce
MOCTPOCHHUS Mojienei nHpopMalns 0 HUX 3aHOCUTCS B peno3uTopuil. B coctas
Designer/2000 BxoasT cleayrole KOMIIOHEHTHI: Repository Administrator -
CpEIICTBA YIpPABJICHHUS PEMO3UTOPUEM (CO3/IaHMEe M YAAJICHUE MPUIOKEHUH,
yIpaBiIeHUE JOCTYIIOM K JaHHBIM CO CTOPOHBI DPA3IMYHBIX IOJB30BATENCH,
AKCIIOPT M UMMOPT JaHHBIX); Repository Object Navigator - cpeacTsa ocTyna K
pPENO3UTOPHI0, OOECIEYMBAIOIINE MHOTOOKOHHBIA OOBEKTHO-OPUEHTUPOBAHHBIN
uHTEepQEenc a0ocTyma KO BCeM 3ieMeHTaMm penosutopus; Process Modeller -
CPEICTBO aHAIM3a U MOJEIMPOBAHUS JIEIOBOM JIE€ATEIBHOCTH, OCHOBBIBAIOLIEECS
Ha KOHIICHIMIX PEHHXHHHUpHHTA Om3Hec-mporieccoB (BPR - Business Process
Reengineering) u rino0anbHOM cUCTeMbl yopaBiieHus kadectBom (TQM - Total
Quality Management); Systems Modeller - nHabop cpencts nocTpocHHs
(yHKUMOHAIBHBIX W MHGOPMAIMOHHBIX  Mojeneil  mpoexktupyemoin UC,
BKJIFOYAIOLIUI CpescTBa JJsl MOCTPOCHMs Auarpamm "CyliHOCTh-CBsA3b" (Entity-
Relationship Diagrammer), nuarpamm ¢yHKUHOHaNBHBIX Hepapxuil (Function
Hierarchy Diagrammer), auarpamm notokoB gaaHHbix (Data Flow Diagrammer) u
CPEICTBO aHallM3a U MOAU(DUKAIMKU CBA3EH OOBEKTOB PEMO3UTOPUS PANUYHBIX
tunoB (Matrix Diagrammer); Systems Designer - Ha00op CpelicTB NPOEKTUPOBAHUS
N C, BKIIIOYAIOIINI CPEACTBO MOCTPOSHUSI CTPYKTYPHI PESIIMOHHON 0a3bl JaHHBIX
(Data Diagrammer), a TakXe CpeICTBa MOCTPOCHUS IUAarpamm, OTOOPaKaroIIUX
B3aMMOJICHICTBHE C JAHHBIMHU, HUEPApXHUI0, CTPYKTYPY U JIOTHKY MPHIOKEHUH,
peanuzyeMyro XpaHuMbIMH mpouenypamud Ha s3bike PL/SQL  (Module Data
Diagrammer, Module Structure Diagrammer u Module Logic Navigator); Server
Generator - reneparop omucanuii 00bekToB bJI ORACLE (Tabnui, WHIEKCOB,
KJIIO4€eil, mociienoBaresbHocTel u T.4.). [lomumo npoaykroB ORACLE, reneparust
u pernrxuHUpUHT BJ] Moxet BeimonHsaThest At CYBJL Informix, DB/2, Microsoft
SQL Server, Sybase, a Ttakxke nns crangapra ANSI SQL DDL u 6a3 naHHbIX,

JOCTyIl K KOTOopeiM peanusyercs mnocpeactsoMm ODBC; Forms Generator



(renepatop npunoxenuit st ORACLE Forms). I'eHepupyemble NpHIIOKEHHS
BKJIIOYAIOT B ce0sl pa3iuuHble SKpaHHbIE (POPMBI, CPeACTBA KOHTPOJS IAAHHBIX,
MIPOBEPKH OTPAHUYEHUN 1IETOCTHOCTH U aBTOMaTHYECKUE MOACKa3ku. JlanpHeas
pabota ¢ mpuioxkeHueM BeimonHseTcs B cpene Developer/2000; Repository
Reports - renepatop cTaHmapTHBIX OT4YeTOB, UHTerpupoBaHHbli ¢ ORACLE
Reports u mo3Bossitonuii  pycuduuupoBaTh OTYETHI, a TaKXKe U3MEHATh
CTpyKTypHOE TpenctaBienne uHpopmaruu. Penmosutopuit  Designer/2000
MPEACTABIAET COO0N XpaHWIIMIIE BCEX MPOEKTHBIX JAHHBIX U MOXKET padoTaTh B
MHOTOTOJIB30BATEIbCKOM ~ PEeXKUME, OOecreurBasl MapajjieibHOe OOHOBIICHUE
uHbOpMaIlMl HECKONbKMMH pa3paboTunkamu. B mpoiiecce NpoeKTUPOBaHUS
aBTOMATUYECKU MOJJCPKUBAIOTCA IEPEKPECTHBIE CCBUIKM MEXIY OOBEKTaMH
clioBapsi W MOTYT TeHepupoBaThcsi Oonee 70 cTaHAAPTHBIX OTYETOB O
MoJieIupyeMoi npeaMeTHo obnactu. dusnueckas cpesia XpaHEeHUsT Pero3UTOPHUS
- 0aza ganHeix ORACLE. T'enepanus mnpuioxeHUH, MOMUMO TIPOJIYKTOB
ORACLE, Bemmonnsierca taxxe maina Visual Basic. B3zaumoneiictBue ¢ Apyrumu
cpenctBamu  Designer/2000 MOXHO HHTErpUpOBaTh C JPYTUMHU CpPEICTBAMH,
UCIIONIb3Ysl OTKPBITBIN uHTepderic npunoxennit APl (Application Programming
Interface). Kpome Ttoro, mokuo wucnoab3oBath cpeactBo ORACLE CASE
Exchange nns skcmopra/ummnopra OOBEKTOB PEMO3UTOPHUS C ILENbi0 OOMeHa
uHpopmarnuent ¢ apyrumu CASE-cpeacrBamu. Developer/2000 oGecnieunBaer
pa3pabOTKy TMEPEHOCUMBIX MPUIOKEHUN, paboTalmux B rpaduyecKkol cpene
Windows, Macintosh wiu Motif. B cpene Windows uHTEerparusi nprIOKeHHH
Developer/2000 ¢ apyrumu cpeictBamu peanusyetrcss depe3 mexanusm OLE u
ynpasisitonue 3neMentsl VBX. B3zanmoneiictBrue npunnoxenunii ¢ apyrumu CYBJ]
(DB/2, DB2/400, Rdb) peammsyercs ¢ mnomoipio cpenctsB ORACLE Client
Adapter 1yt ODBC, ORACLE Open Gateway u API. Cpena pynkimonupoBanus
Cpena ¢yukiuonupoBanus Designer/2000 u Developer/2000 - Windows 3.x,
Windows 95, Windows NT. 5.4. Jlokanpabeie cpeactBa (ERwin, BPwin, S-
Designor, = CASE.Ananutuk) ERwin -  cpeacTBO  KOHIENTYaJbHOTO

mozaenupoBanus b/l [24], ucnons3yromee metononoruto IDEF1X (cm. nmoapasnen



2.5). ERwin peanusyer mpoekTupoBanue cxeMbl bJl, reneparuio ee onucanus Ha
s3pike 1ieneBoit CYBJ] (ORACLE, Informix, Ingres, Sybase, DB/2, Microsoft SQL
Server, Progress u ap.) u peurwxkunupuHr cymectsywomeit bJl. ERwin
BBIITYCKAETCS B HECKOJBKUX PAa3IUYHBIX KOH(MUTypalusx, OpUCHTUPOBAHHBIX Ha
HamOoJiee pacnpocTpaHEHHbIE cpelcTBa pa3paboTku npuioxeHuit 4GL. Bepcus
ERwin/OPEN moiHOCTBIO COBMECTMMA CO CPEACTBAMU Pa3pabOTKH MPUIOKEHUN
PowerBuilder u SQLWindows u T103BOJIIET 3KCIOPTHPOBATh OMHCAHUE
CIIPOEKTUPOBAHHOW BJ] HEMOCpPEeACTBEHHO B PEMO3UTOPUM JaHHBIX cpencTB. [{ns
psnga cpenacts paspabotku mnpuiokennit (PowerBuilder, SQLWindows, Delphi,
Visual Basic) BbimosiHsercss reHepauus (OpM U MPOTOTUIIOB TPHUIIOKEHUU.
CereBas  Bepcuss  Erwin  ModelMart  oOecneunBaeT  corjiacoBaHHOE
npoektupoBanne b/ w mnpunoxenuii B pamkax paboueid rpynnbel. BPwin -
CpeacTBO  (YHKIMOHAJIBLHOTO MOJEIUPOBAHUS, PEATU3YIOLIEE METO/I0JIOTHIO
IDEFO (cm. moapaszgen 2.2). Bo3mokHble KOH(MUTypallud U OPUEHTHUPOBOYHAS
CTOMMOCTh CpeAcTB (0€3 TEeXHUYECKOW MOJJEPKKHU) TPUBEACHBI B TaOJuIE.
Kongurypamust Croumocts, § ERwin/ERX 3,295 Bpwin 2,495 ERwin/ERX for
PowerBuilder, Visual Basic, Progress 3,495 ERwin/ERX for Delphi 4,295
ERwin/Desktop for PowerBuilder, Visual Basic 495 ERwin/ERX for
SQLWindows / Designer/2000 / Solaris 3,495 / 5,795 / 6,995 ModelMart 5 / 10
user 11,995 / 19,995 Erwin/OPEN for ModelMart 3,995 S-Designor 4.2
npencrasisger coboit CASE-cpencTBo mjis MpOEKTUPOBAHUS PEISIIMOHHBIX 0a3
naHHbIX. [lo cBoMM (yHKIIMOHATBHBIM BO3MOKHOCTSIM U CTOMMOCTH OH OJIM30K K
CASE-cpenctey ERwin, oTnudyasch BHEIIHE HCIOJIB3yEeMOW Ha AMarpaMmax
HoTarmei. S-Designor peaiuzyeT CTaHIAPTHYIO METOJIOJIOTHIO MOACIUPOBAHUS
naHHbix U reHepupyet onucanue bJ[ nns takux CYBJ], kak ORACLE, Informix,
Ingres, Sybase, DB/2, Microsoft SQL Server u ap. i CyImIECTBYIONIMX CUCTEM
BbITIONIHSIETCST penHkuHupuHr bBJ[. S-Designor coBMecTUM C psAioM CpEICTB
pazpabotku mpunoxenuit (PowerBuilder, Uniface, TeamWindows u nap.) u
MO3BOJISIET AKCIIOPTUPOBATH onucanue bJl B peno3utopun IaHHBIX cpeacTB. s

PowerBuilder BblnonHsieTcsi Takke npsMasi TeHepauus I1a0JOHOB MPUIIOKEHUM.



CASE. Ananutuk 1.1 sBisieTcsi NpakTHYECKH €IMHCTBEHHBIM B HACTOSLIEE BPEMSI
KOHKYpeHTOCcTIocOOHBIM oTeuecTBeHHbIM CASE-cpenctBom (QyHKIIMOHATEHOTO
MOJICIMPOBAHUSI M peaju3yeT TOCTPOCHUE JHarpaMM TIOTOKOB JaHHBIX B
COOTBETCTBHM C METOAOJIOTMEHN, ONMMCAaHHOM B mojnpasnene 2.3. Ero OCHOBHBIE
dbyHkuuu: nocrpoenue u peaakruporanue DFD; ananu3 nuarpamm M npOEKTHBIX
cnenuuUKauil Ha MOJHOTY U HEMPOTHUBOPEYMBOCTH; MOJTYYEHUE Pa3HOOOPa3HbIX
OTYETOB TIO TPOEKTYy; TEHEpalsi MaKeTOB JOKYMEHTOB B COOTBETCTBHH C
tpedoBanusiMu  ['OCT 19.XXX wu 34.XXX. C m0oMompl OTAEIBHOIO
nporpammuoro mnponykra (Catherine) Beimmonnsiercs oomen aanubiMu ¢ CASE-
cpeactBoM ERwin. Ilpu sTtom u3 mpoekra, BbinoaHeHHOro B CASE.Ananutuke,
HKCIOPTUPYETCS ONMUCAHUE CTPYKTYP JaHHBIX U HAKOMUTEJEH TaHHBIX, KOTOPOE 10
OIpEEICHHBIM MpaBUiiaM (POPMUPYET ONUCAHUE CYIIIHOCTEN U UX aTpUOyTOB. 5.5.
O6bexTHO-opueHTHpoBaHHble CASE-cpenctBa (Rational Rose) Rational Rose -
CASE-cpenctBo pupmsr Rational Software Corporation (CILIA) - npennaszHaueHo
JUIS aBTOMATH3allMM DJTaloB aHaim3a W mnpoektupoBanus [10, a Ttaxke mms
reHepaly KOJOB Ha PA3IMYHBIX S3bIKAX U BBITYCKA MPOEKTHON TOKYMEHTALUU.
Rational Rose ucnosb3yer CHUHTE3-METOAOJOTHIO OOBEKTHO-OPUEHTHUPOBAHHOIO
aHaJlu3a W TPOCKTHUPOBAHUS, OCHOBAHHYI0 Ha TMOAXO0JaX TpeX BeAyLIMX
CHEIMAINCTOB B JaHHOW obnactu: bywa, Pam6o u [[)xexobcona. Paspaborannas
UMH YHHBEpcallbHasi HOTamus st mozaenupoBanus o0wbekToB (UML - Unified
Modeling Language) mnpereHayer Ha pojb CcTaHAapTa B 00JIACTH OOBEKTHO-
OPMEHTHUPOBAHHOIO aHaM3a U MpoekTupoBanus. KonkpeTHslid BapuaHT Rational
Rose ompenensieTcst SI36IKOM, Ha KOTOPOM T€HEPUPYIOTCS Konbl mporpamm (C++,
Smalltalk, PowerBuilder, Ada, SQLWindows u ObjectPro). OcHoBHO# BapuaHT -
Rational Rose/C++ - mo3Bossier pa3pabaThiBaTh MPOCKTHYIO JOKYMEHTAIHIO B
BUJIE MarpamMM U crieuudukaiuii, a Takke reHepupoBaTh IpOrpaMMHBIE KOJbI Ha
C++. Kpome Toro, Rational Rose comep’uT cpencrBa peMH>XUHUPUHTA TIPOTPaMM,
00eCTeunBaoIINe MOBTOPHOE MCTIOIH30BAaHUE MPOTPAMMHBIX KOMIIOHEHT B HOBBIX
npoektax. Crtpykrypa u ¢ynkuumun B ocHoBe paborei Rational Rose nexwur

MOCTPOCHUE PA3JIMYHOTO pojaa JAuarpamMm U crenudukanui, Onpeaesiomux



JIOTHYECKYIO U (PU3UUECKYIO CTPYKTYPBI MOJIEIH, €€ CTAaTHUECKHUE U JUHAMHYECKHE
acnekTbl. B HMX 4YuMCIO BXOJAT JuarpaMMbl KJIACCOB, COCTOSIHUM, CLEHApHEB,
MoayJiel, mpoueccoB. B cocraBe Rational Rose MOXHO BbIenUTh 6 OCHOBHBIX
CTPYKTYPHBIX KOMITOHEHT: PEMo3UTOpuil, rpadudeckuii mHTepdenc moip3oBares,
CpelicTBa MpocMoTpa npoekrta (browser), cpeicTBa KOHTPOJIA MPOEKTa, CPEACTBA
coopa CTaTUCTHKUA W TEHEpaTop NOKyMEHTOB. K HHUM [100aBISIIOTCS TeHepaTop
KOJAOB (MHOMBHUIYAJIbHBIA JJI1 KaXXOOro #A3plka) W aHanmuzatop s CH+,
00eCleynBaAOIINA PEUHKUHUPUHT - BOCCTAHOBIIEHWE MOJIENU TIPOEKTa IO
UCXOAHBIM TEKCTaM mporpamM. Pemosurtopuii mpeactaBiseT co0oil OOBEKTHO-
OpPUECHTUPOBaHHYIO 0a3y pgaHHbIX. CpeacTBa mpocMoTpa O0OECIEYUBAIOT
"HaBUrauumo" 1o NpoeKTy, B TOM YHCIE, IEPEMEIIEHUE [T0 HEPAPXUSIM KJIACCOB U
MOJICUCTEM, NEPEKII0YEHUE OT OJHOrO0 BHJA JuMarpaMm K Jpyromy H T. .
CpencrtBa KOHTpOJds M cOOpa CTaTUCTHKU JAIOT BO3MOXHOCTb HaXOJOUTh MU
yCTpaHATh OLIMOKM MO MEpE pa3BUTHUS IPOEKTa, a HE IOCIEe 3aBEPIICHUS €ro
onucanus. ['eHeparop OT4ETOB (POPMUPYET TEKCTHI BBIXOJHBIX JOKYMEHTOB Ha
OCHOBE cojieprKalieiica B peno3utopun nuHpopmanuu. CpencrtBa aBTOMATUYECKOM
reHepaluu KoJOB TmporpamMMm Ha s3bike C++, wucnonb3dys uUHGOpMAIUIO,
COJEpIKaIIylocs B JIOTHYECKOW MU (PU3NYECKOM MOJENSIX MpOoeKTa, (OPMUPYIOT
(baiisbl 3ar0I0BKOB U (haliiibl OMMCAHUN KJIacCOB U 00beKTOB. Co3/1aBaeMblil TAKUM
o0pa3oM CKeJleT TMporpaMMbl MOXET OBITb YTOYHEH MyTeM MPsMOro
nporpaMmupoBanus Ha si3bike C++. AHanuzatop kogoB C++ peanus3oBaH B BUIE
OTJIEJIBHOTO MPOTPaMMHOIO Moayiss. Ero HazHaueHuWe COCTOMT B TOM, YTOOBI
co3/laBaTh MOJyJM TPoekToB B (popme Rational Rose Ha ocHoBe mH(popmaruwy,
coJiepKalllelicsl B ONpeNeIsieMbIX IOJIb30BAaTENIEM HCXOAHBIX TekcTax Ha C++. B
npoliecce paboThl aHATU3ATOP OCYIIECTBISIET KOHTPOJIb MPAaBUIBHOCTU UCXOIHBIX
TEKCTOB U JUArHOCTHKY OIIMOOK. Mojienp, oJlyuyeHHasl B pe3ysbTare ero padoThl,
MOKET IIeJIMKOM WM (PparMEHTapHO HCIOJIh30BATHCS B PA3THYHBIX MPOCKTAX.
AHanuzatop o007aJaeT IIMPOKUMHU BO3MOKHOCTSIMM HACTPOWKH MO BXOAYy U
BbIXOZy. Hampumep, MOXHO ONpeAenuTh THUIBI HCXOAHBIX (DailyioB, 0Ga30BbIi

KOMIIWJIATOP, 3aAdaTb, KakKas I/IH(i) opManusa  O0JIKHa OBITh BKJIIOYEHA B



bopMupyeMyr0 MOJENIb U KaKUE 3JIEMEHThI BHIXOAHONW MOJENU CIIEAYET BHIBOJUTH
Ha d9kpaH. Takum oOpaszom, Rational Rose/C++ obGecmeunBaeT BO3MOKHOCTH
MOBTOPHOTO UCIOJIb30BAHUS ITPOTPAMMHBIX KOMIIOHEHT. B pe3ynbrare pa3padoTku
npoekta ¢ momornisio CASE-cpenctBa Rational Rose dhopmupytrorest ciemyromue
JIOKYMEHTBI:  JAMarpaMMbl  KJIACCOB; JIMarpaMMbl  COCTOSIHUM;  JMarpammbl
CIIEHapHeB; JuarpaMMbl MOJAYJEH; JuarpaMMbl IPOLIECCOB; CHEUPUKALNH
KJIaCCOB, OOBEKTOB, aTpUOYTOB U OIEpalii 3aroTOBKM TEKCTOB MPOrpamMM;
MOJIeb  pa3pabaThiBaeMOW  IporpaMMHOM  cucteMbl.  [locimennumii w3
NEPEUYNCIEHHBIX JOKYMEHTOB SIBJIIETCS TEKCTOBBIM (DaljIOM, COJIEPIKAIIMM BCHO
HEOOXOMMYIO HHQOpMAIUMI0O O TMPOeKTe (B TOM YHCIE HEOOXOIUMYIO st
MOJIYYeHHUS] BCEX JuarpaMM M crenudukanuii). TeKCTbl Mporpamm sBISIIOTCS
3aroTOBKaMHU I MOCHEAyome padoTel mporpaMmMucToB. OHU (GOPMHUPYIOTCS B
paboyem katanore B Buje (aiioB TUIOB .h (3aroyioBKH, CoAepKalUe ONMHUCAHUS
KJIaCCOB) M .Cpp (3aroToBKM mporpamm Juisi MeronoB). Cucrema BKJIIOYAET B
nporpaMmHbie  (aiiabl COOCTBEHHbIE KOMMEHTApHUM, KOTOPbIE HAYUHAIOTCS C
NOCJIEI0BATENbHOCTH CUMBOJIOB //##. CoctaB uH(OpMalMM, BKIOYaEMOH B
nporpamMmHsbie (ailsibl, onpeaensercsa JIM00 N0 YMOTYaHHUIO, JTUO0 MO YCMOTPEHHIO
nosib3oBaTessl. B jganpHEdmeM  3TM MCXOJHBIE  TEKCTBl  Pa3BUBAOTCS
MpOrpaMMHUCTaMU B TIOJIHOLIEHHBIE IporpaMmbl. B3auMopaeicTBue ¢ ApyruMmu
CpelCTBaMM U OpraHu3alus rpynnoBoi padotel Rational Rose unTerpupyercs co
cpenctBoM PVCS miis opranuzanu rpynmnoBoi paboThl U yIpaBIeHUs MTPOCKTOM
u co cpeactBoM SoDA - mist JokyMeHTHUpoBaHus TpoekToB. MHTerpanus Rational
Rose u SoDA obecneunBaetcst cpeactBamMu SODA. Jlyig opraHusanuu rpynmnoBoi
pabotel B Rational Rose B03MOXHO pa3OueHne MOJEIM Ha YHOpPaBISIEMbIC
noamojeny. Kaxaas u3 HUX HE3aBUCHUMO COXPAHSETCS] Ha JUCKE WIIM 3arpyKaeTcs
B MOJeNb. B KauecTBe MOAMOAENIHM MOXKET BBICTYyHaTh KaTEropusl KJIacCOB WIIU
noacucrema. i ynpapiisieMold OAMOJENN TPELYCMOTPEHBI OlEpalyu: 3arpy3Ka
MOJMOJIENH B MaMSTh; BBITPY3Ka MOAMOJIETN U3 NaMATH; COXPAaHEHUE MOJAMOIEIH
Ha JMCKE B BHUJAEC OTACIBHOTO (haiijia; yCTaHOBKA 3alIUThl OT MOAU(DUKAIINY;

3aMeHa MOAMOJENM B TNaMsATH Ha HoOBYK. Haubonee sddextuBHO rpymnmoBas



pabora opranm3yercs mnpu wuHTerpanmuu Rational Rose co cnemnumanbHbIMU
CpeIcTBaMH yIpaBieHus KoHpurypamueir u koutpois Bepcuir (PVCS). B stom
cilly4ae 3amura OT MOJU(UKAIMM YCTaHABIMBAETCS HA BCE YIpaBIsiEeMbIe
MOJIMOJIETIH, KPOME T€X, KOTOPBhIE BBIACIIEHBI KOHKPETHOMY pa3paboTunky. B aTom
cillyyae MpHU3HAK 3allUThl OT 3alMCH YCTaHABIMBaeTCs Ui (ailioB, KOTOphIE
coJiep KaT MOJMOJIENH, TIOPTOMY NPU CUUTHIBAHUM "4dyKHX'" MOJMOJIENEH 3aluTa
UX OT MOAU(UKAIMK COXpaHSIETCS M CIy4aillHble BO3JCUCTBUS OKAXYTCS
HEBO3MOXKHBIMU. 5.6. BcrnomoraTenbHbie cpeicTBa MOIEPKKH JKU3HEHHOTO UK
[1O 5.6.1. CpenctBa koHGUTYpaAITMOHHOTO ypaBieHuUs L{eap KoHPUTyparmoHHOTO
ynpasienus (KVY) - obecnieunts ynpaBisieMOCTh U KOHTPOJIUPYEMOCTh MPOIECCOB
pazpabotku u conpoBoxaeHuss [1O0. Jlng »sTtoro HeoOxoaumMa TOUYHAS M
noctoBepHas uHpopMaius o coctosHuu 11O U ero KOMIOHEHT B KaXKAblii MOMEHT
BPEMEHH, a TAK)KE€ O BCEX IPEIOIaraéMbIX M BBINOJHEHHBIX M3MEHEHMsX. Jlis
pemienus 3amad KY mnpumensitorcs MeToIbl U cpelncTBa  oOecredHrBaroIiue
UJEHTU(PUKALIMIO COCTOSIHUAS KOMIIOHEHT, Y4€T HOMEHKJIATyphbl BCEX KOMIIOHEHT U
MOAU(UKAIIMA CHUCTEMBI B II€JIOM, KOHTPOJIb 32 BHOCHMBIMHU H3MECHEHHSIMHU B
KOMITOHEHTBI, CTPYKTYpPy CHUCTEMBI U €€ (PYHKUHHU, & TAKKE€ KOOPAHMHHPOBAHHOE
yIOpaBJIeHHE pa3BUTHEM QYHKIUNA M YIyUIIEHUEM XapaKTePUCTUK CHUCTEMBI.
Haubonee pacnpoctpanennbim cpeactBom KV spisercs PVCS ¢upmer Intersolv
(CIIIA), Bxmroyaromiee psii caMocTosiTeabHbIX TpoaykToB: PVCS  Version
Manager, PVCS Tracker, PVCS Configuration Builder u PVCS Notify. PVCS
Version Manager npeHa3HauyeH sl YIIPaBJIEHUSI BCEMH KOMIIOHEHTAMH MPOEKTa
Y BEJICHUS JIAHOMEPHO MHOTOBEPCUOHHON U MHOTOILIAT(hOPMEHHOM pa3pabOTKu
CHJIAaMHM KOMaH/IbI pa3pabOTYMKOB B YCIOBUSAX OJHOW MIJIM HECKOJIBKUX JIOKAJIbHBIX
cereil. [lonsiTue "mpoekT" TpakTyeTcs Kak COBOKYNHOCTH (paitioB. B mporecce
pa®oThl HaJA MPOEKTOM MPOMEXKYTOUHOE COCTOsSHUE (DallIoB MNEPUOANUYECKU
COXpaHSIETCS B apXHWBE IPOEKTAa, BEIYTCS 3alUMCH O BPEMEHH COXpaHEHUS,
COOTBETCTBUM JAPYT JPYry HECKOJbKHX BAapHAHTOB pa3HbIX (AMIIOB MPOEKTa.
Kpome »TOro, Qukcupyrorcs uMeHa pa3pabOTYMKOB, OTBETCTBEHHBIX 3a TOT WIIU

uHOUN (haiin, coctaB (HalJoB MPOMEXKYTOUHBIX BEpPCHM MpoeKkTa U Ap. ITO



MO3BOJISIET BEPHYTHCS MPH HEOOXOAMMOCTH K KAKOMY-TMOO W3 MPEIbIIyIInX
cocTostHUM (paiina (Hampumep, Ipu OOHApYKEHUH OMIMOKHU, KOTOPYIO B JIaHHBIM
MOMEHT TpyaHo wucnpaButb). PVCS Version Manager npegHazHaueH st
WCIIOJIB30BaHUsI B paboumx rpynmax. Cucrema OJIOKHMPOBOK, peaTu30BaHHAS B
PVCS Version Manager mo3BojisieT NMpeAoTBPaTUTh OJHOBPEMEHHOE BHECEHUE
U3MEHEHU B oJMH U TOT ke ¢ain. B to xe Bpems, PVCS Version Manager
MO3BOJIIET pa3paboTurkaM paboTaTh ¢ COOCTBEHHBIMU BEPCUSIMH 001IeTo (haiina ¢
MOJIyaBTOMAaTUYECKUM pa3pelieHueM KOH(IMKTOB MexAy HumH. Jloctynm K
apxuBaM PVCS Version Manager BO3MOXEH HE TOJBKO Yepe3 caMm Version
Manager, HO 1 u3 Oosiee ueM 50 MHCTPYMEHTAIbHBIX CPEACTB, B TOM 4Hciie MS
Visual C m MS Visual Basic, Uniface, PowerBuilder, SQL Windows, JAM,
Delphi, Paradox u nmp. Pesymeratom pabotret PVCS Version Manager siBisieTcs
CO3JaHHBIA cpeAcTBaMU  (DAMSIOBOM CHUCTEMBI PEMO3UTOPUM, XpaHSIIIMK B
KOMITakTHOM (opMe Bce paboune BEpPCHHU IMPOTPaAaMMHOTO IMPOAYKTa BMECTE C
HEOOXOMMMBIMH KOMMeHTapusmMu u Metkamu. PVCS  Version Manager
dbynkuuonupyer B cpene MS Windows, Windows 95, Windows NT, OS/2,
SunOS, Solaris, HP-UX, AIX u SCO UNIX u M0ET HUCHOJHATHCS Ha JIFOOOM
MepCOHAILHOM KOMIIBIOTEPE C TIporieccopoM 80386 i BhIIIe, pabOvMX CTAHITUIX
Sun, HP u IBM (RS-6000). dpyrum cpeacTBOM KOH(MDUTYPAIIMOHHOTO yIPaBICHUS
apisiercs PVCS Tracker - cnenumanu3upoBaHHasi HaJACTpoiika Haj OQUCHOU
AIICKTPOHHOM MMOYTOM, MpeHa3HAUCHHAs 1T 00pabOTKH COOOIEeHHI 00 ommoKax
B NPOJYKTE, JOCTABKE WX HWCIOIHUTEIAM W KOHTPOJS 34 HCIOJHEHUEM.
WUurterpaumst ¢ PVCS Version Manager naer BO3MOXHOCTb CBS3bIBaTh C
COOOIICHUSIMU T€ WM WHBIE KOMIIOHEHTHI MpoekTa. OTYETHBIE BO3MOXKHOCTH
PVCS Tracker BKIOYalOT MHOXECTBO Pa3HOBUIHOCTEHW rpaMKOB M JAHATPaMM,
OTPaXKAOUIUX COCTOSTHUE MPOEKTa U Mpoliecca €ro 0TIAIKU, CPE3bl MO Pa3TUYHBIM
KOMITOHEHTaM TPOEKTa, pa3padoTuynkamM U TecTHpoBIMKaM. C HX MTOMOIIBHIO
MOKHO HAarfisiTHO TOKa3aTh TEKYLIEE COCTOSHUE padOThl HaJ MPOEKTOM M €€
BpeMeHHbIe TeHjeHnuu. [lepconan, pabotarommii ¢ PVCS Tracker menurcs Ha

ISTh TPYNI B 3aBUCUMOCTH OT UX OOS3aHHOCTEH: MOJIb30BaTeNd, pa3pabOTUUKH,



rpyIa TeCTUPOBAHUS W KOHTPOJIA KAa4eCTBa, TPYIIa TEXHUYECKON MOANCPKKUA U
COTPOBOXKJICHUSI, YMPABICHYECKUN TEPCOHATI. DTUM TISTH TPYyIIaM TepcoHaa
COOTBETCTBYIOT MATH mnpepomnpeneneHusix rpynn PVCS Tracker: monb3zoBaTenu
(Submitters) - wuMeror orpaHWuYeHHBIC IIpaBa Ha BHECEHHE 3aMCYaHUU W
coobmiennit 00 ommbOkax B 0azy pnanHeix PVCS Tracker; paspaboruuku
(Development Engineers) - uMeioT mpaBo IPOU3BOIUTH OCHOBHBIE OIEPAIMH C
TpeOoBaHUsIMU U 3amedyanussMu B 0Oaze gnaHHeix PVCS  Tracker. Ecmu
pa3pabOTUMKK JENSATCS HAa MOATPYIIIBI, TO NI KaXJAOW MOJATPYIIbI MOTYT OBIThH
3aJjaHbl OTJENbHBIE CIIUCKU TpaB AocTyma; TectupoBimku (Quality Engineers) -
UMEIOT TIPaBO TPOU3BOJAWTH OCHOBHBIC OIEpalid ¢ TpeOOBaHUAMH U
3aMedaHusiMH; corpoBoxkieHue (Support Engineers) - uMeroT mpaBoO BHOCUTH
mo0bIe 3aMeuaHusi, TpeOOBaHUS U PEKOMEHJAIMU B 0a3y JTaHHBIX, HO HE UMEIOT
npaB MO paclpeiesieHuI0 padoT M M3MEHEHHUIO MX TMPUOPUTETHOCTH U CPOKOB
UCIIOJIHEHUSI; pykoBojauTenu (Managers) - UMEIOT MpPaBO paclpenesiarTh padoThl
MEXIy UCTIOTHUTEISIMU M IPUHUMATh PEIICHHsI O WX HaJJIe)KAIleM HCIIOJTHCHUH.
PykoBoauTensiM pa3HbIX TPYII MOTYT 3aJaHbl pa3IMUHbIE TIpaBa JOCTyIa K Oa3e
nanabix PVCS Tracker. B nomonHeHue K 3TUM MSTH TPEAONpeeTeHHBIM
rpynmnaM, CymecTByeT Tpylmna aJMHHHCTparopa 0a3el  jgaHHbix U 11
JOTIOTHUTENBHBIX TPYII, KOTOPHIE MOTYT OBITh HACTPOCHBI B COOTBETCTBUHU CO
cnenupUIeCKUMH JOKHOCTHBIMU OOS3aHHOCTSMH COTPYAHUKOB, HCIIOIB3YIOITUX
PVCS Tracker. TpeboBanue wim 3ameuanue nocrynatomee B PVCS Tracker
MIPOXOJIUT YETHIPE dTara 0OpabOTKH: PETHCTpaIlUs - BHECEHUE 3aMEYaHHs B 0azy
JAHHBIX; pacrpeiesieHne - Ha3HAUYCHWE OTBETCTBEHHOTO HCIIOTHHUTENSI M CPOKOB
WCIIOJIHCHMSI; MCTIOJHEHUE - YCTPAHEHHE 3aMeuaHus, KOTOPOE B CBOIO OdYepe.lb
MOXET  BBI3BATh  JOTIOJHUTEIBHBIC  3aMEYaHWS WIK  TpeOoBaHUS  Ha
JOTIOJTHUTENbHBIC PaOOTHI; MPUEMKa - MPUEMKa PadOT M CHATHE MX C KOHTPOJIS
WM HamlpaBJIeHHE Ha NopaboTky. TpeOoBaHus U 3aMeuaHus, MOCTYIAIONTUE B 0a3y
nanabix PVCS Tracker odgopmisitorcst B BUIe creruaibHON (POpMBI, KoTOpas
MOXET cojaepxaTh 10 18 moseit BpIOOpa CTaHAAPTHBIX 3HAYCHWA W 10 12

MIPOU3BOJIBHBIX TEKCTOBBIX CTpPOK. IIpu paspabotke (opmbl cienyeT onpeneauThb



ONTUMAaJbHBIA HAOOp HHPOpPMAIMK, XapaKTepHBIM IJIs Bcex 3amuceil B 0Oasze
naHHbIX. Jlns monydeHus conepikareiabHOW HHGOpMaluu O XoAe pa3paboTKu
PVCS Tracker mno3Bomsier mnonyyaTh TpH THIA CTATUCTUYECKUX OTYETOB:
YacTOTHBIC, TPEH/BI U JUarpaMMbl pacrpeeraeHus. YacTOTHbIE OTUETHI COMIEpKaT
MH(OPMAIMIO O YacCTOTE MOCTYMNAIOUIUX 3aMEYaHUi 3a OJMH 4Yac TECTUPOBAHUS
nporpaMmMHOro mnpoaykra. OJHAKO YHUBEpPCAJbHOTO YACTOTHOTO OT4YeTa He
CYIIECTBYET, T.K. Ha OLIEHKY KayecTBa BJIMSIOT THI METOJOB TECTUPOBAHUS,
CEpPbE3HOCTh BBISIBIICHHBIX OHIMOOK M 3HaueHHE Je(EeKTHBIX MOAYJEH IS
(GYHKIIMOHUpOBaHUA BCceM cucTeMbl. Manoe 4Yucino (¢aTalbHBIX OMIMOOK,
MPUBOAIINX K MOJIHOM OCTAaHOBKE pa3pabOTKH, XykKe OOJBIIOTo YUCIa 3aMeUaHuit
K BHEIIHeMY BHAY HHTepdeiica mnonb3oBarens. ClenoBaTeNbHO, YaCTOTHBIE
OTYETHl JOJDKHBI OBITh HACTPOCHBI HAa BBIABICHUE KaKOTrO-THMOO KOHKPETHOTO
acrmeKTa KadecTBa JJii TOro, 4YTOObl MX MOXKHO OBUIO HCIIONb30BaTh ISl
IPOrHO3UPOBAHMSI OKOHYaHUS pabOT Haj MpoeKToM. TpeHasl coaepikaT
uHboOpMaIMio 00 HM3MEHEHUSX TOTO0 WM HWHOTO IIOKa3aTenss BO BPEMEHH U
XapaKTEepU3yIOT CTaOMJIBHOCTh M HENPEPBIBHOCTH Ipolecca pa3padboTku. OHu
MO3BOJIAIOT OTBETUTh HA BOMPOCHI: YCIEBAaeT JIM Tpynma pa3paboTIYNKOB
COPABIATHCSA C TOCTYMNAIOIMMU 3aMEUaHUsIMHU; YIy4IIAaeTcs JIM KadecTBO
IPOrpaMMHOrO MPOJAYKTa M KAaKOBa JUHAMMKA 3TOTO MPOIECcca; KaK MOBIUAIO TO
WIN UHOE pelieHne (yBeIHMYeHHEe Ynciia pa3pabOTUYMKOB, BBEICHUE CKOJB3SIIETO
rpaduka, BHEIPEHHUE HOBOI'O METOAAa TECTUPOBAaHMsI) Ha pabOTy IpyNmbl U T.II
Huarpammbl pacrpeneneHus - HaumOojee pa3HOOOpasHble M TOJE3HBbIC MJis
OCYIIIECTBIICHUSI ONEPATUBHOTO PYKOBOJACTBA (oOpMBbI 0TUeTOB. OHHU TMO3BOISIOT
OTBETUTh Ha BOMPOCHI: KAaKOW METOJ TeCTUpOBaHHsS Oosiee d(DPEKTHBEH, KaKue
MOJIyJIA BBI3BIBAIOT HAMOOJIbIIIEE YUCIIO HAPEKAHUM, KTO U3 pa3pabOTYMKOB JyUllle
CHPAaBISETCS C KOHKPETHBIM THUIIOM 3aJlaHUil, HET JIM MepeKoca B paclpeneacHUH
paboT MeXAy HMCIOIHUTEISIMHU, HET JIU MOAYJel, TECTUPOBAHUIO KOTOPBIX OBLIO
yaeneHo HemoctaTouHo BHuManusg u T.J0. PVCS Tracker nmpennasznaueHn miis
UCIIOJIb30BaHUSI B pabouymx Tpynmnax, OObEAMHEHHBIX B OOMIyI0 ceTh. B »ToMm

ciydae IeHTpaidbHas ©Oaza wimu  npoekt PVCS  Tracker HaxoauTcs Ha



OOIIETOCTYITHOM CEpBEpPe CETH, JOCTYH K KOTOPOMY peaau3yercs MOCPEICTBOM
ODBC-napaiiBepoB, Bxonsammx B coctaB PVCS Tracker. I'maBHOI 0COOEHHOCTBIO
PVCS Tracker no cpaBHeHuto ¢ oObuHbIM mpuiioxenueM CYB]] sBisgercs ero
CIIOCOOHOCTh ~aBTOMATHMYECKH yBEJAOMJISITH IOJIB30BATENsl O TOCTYIUIEHUU
MHTEPECYIOIIEH ero WK OTHOCSIIEHCS K €ro KOMIETeHIIMN NHGOpMAIIMK U THOKas
CUCTEMa paclpeleieHusi TOJHOMOYMA BHYTpU paboueit rpynmbl. [lpu
HeoOxomumoctd PVCS  Tracker wmoxeT wHCmoOnb30BaTh ISl YBEJOMIICHUS
yAAJICHHBIX YJIEHOB rpymnmbl 3JeKTpoHHY0 nouty. PVCS Tracker moanepxuBaer
TPyNNoByl0 paboTy B JIOKaNbHBIX ceTsix u B3aumonenctByer ¢ CYB]] dBase,
ORACLE, SQL Server u SYBASE nocpeactsom ODBC. PVCS Tracker moxer
OBITh MHTETPUPOBAH C JIFOOOH CUCTEMOM 3EKTPOHHOW MOYTHI, MOAACPHKHUBAIOLIEH
cranaaptel VIM, MAPI wnu SMTP. PVCS Version Manager u PVCS Tracker
OKpY>XEHBI BcrioMoraTeabHbIMU KoMrioHeHTamu: PVCS Configuration Builder u
PVCS Notify. PVCS Configuration Builder npennasnaden st cOopku
OKOHYATEJIBHOTO MpoayKTa u3 KoMnoHeHT npoekra. PVCS Configuration Builder
MO3BOJISIET OMUCKIBATH Mpoliecc COOpKU Kak Ha ctaHgapTHOM si3bike MAKE, Tak u
Ha COOCTBEHHOM BHYTPEHHEM SI3bIKE, HMEIOIIEM CYIIECTBEHHO OOJbIIIHe
Bo3MoxkHOCTH. PVCS Configuration Builder mo3Bomnsier ocyimiecTBisaTh cCOOpKY
MPOrPaMMHOTO MPOAYKTa HAa OCHOBaHUM (aiyioB, XpaHAIIUXCS B PEMO3ZUTOPUU
PVCS Version Manager. O0biuHas npoueaypa cOOpKH NporpaMMHOIO MPOAYKTA C
nomoibio PVCS Configuration Builder cocrout u3 Tpex miaros: ctpoutcst (aiin
3aBHCHUMOCTEH MEXIy HMCXOIHBIMH MOIYJISIMHU; B TIOJYYEHHBIH (ailli BHOCSATCS
WU3MEHEHHUSI C IENbI0 €ro HACTPOMKH W ONTUMHU3AIMHU; OCYIIECTBISIETCS COOpKa
MPOrPaMMHOTO MPOAYKTA W3 HMCXOAHBIX Mojayinei. Pesymbratom paboter PVCS
Configuration Builder sBmsercss  crmenmanbHbI  (ailn,  ONMHCHIBAFOIIHIMA
ONTUMAJIbHBIA aNTOPUTM COOPKH TPOTPAMMHOTO TPOAYKTa, MOCTPOCHHBIM Ha
OCHOBE aHaJIM3a JIepeBa 3aBUCHUMOCTEH MEXKIY HCXOIHbIMU MonyisiMH. PVCS
Notify obecreunBaeT aBTOMAaTHYECKYH) PACChUIKY COOOIIEHUM 00 ommbOkax u3
0a3e1 ganHbix maketa PVCS Tracker mo pabouumm crannmsm HazHadenus. [lpu

ATOM HCIOJB3YyeTCsl 0UCHAs cUCcTeMa AJIEKTPOHHOM 1mouThl cc:Mail unu Microsoft



Mail. PVCS Notify pacmmupsier Bo3moxknoctu PVCS Tracker u ucnonb3yercs
ToIbKO coBMecTHO ¢ HUM. PVCS Notify nactpauBaercs u3 cpenst PVCS Tracker.
HacTtpoiika BkiIro4aeT B ceOsl ompeeieHue WHTEpBajla BpEMEHH, Yepe3 KOTOPHIH
PVCS Notify mposepsieT comepkumoe 0a3bl JTaHHBIX, ONpPEACIICHHE KPUTEPHUCB
oTOopa 3anuceit Ui pacChlIKU YBEAOMIICHHM, ONIPE/ICIICHUE CITMCKOB aIpEeCcOB IS
pacceuiku. Ilocne wnactpoiiku PVCS Notify naumnaer paboTy B aBTOHOMHOM
peXMMe, aBTOMATHYECKH PACChlIasi YBEIOMIICHHSI 00 M3MEHEHUSIX B 0a3e JaHHBIX
PVCS Tracker. PVCS Notify npennasHadeH ajis HCIIOJIb30BaHUSA B OOJIBIINUX
pabouux Tpynmax, 49acTh WICHOB KOTOPHIX XOTSA M JOCTYIIHA TOJBKO Yepes
CpeICTBa DJIGKTPOHHOH  IOYTHI, OJHAKO JOJDKHA WMETh ONCPATUBHYIO
uHdopMaIuio O TpeOOBaHUSIX Ha U3MEHEHHE MPOTPAMMHOIO MPOJYKTa,
3aMEUaHMsIX, OMIMOKAax, XOJI¢ W pe3yjbTaTaX €ro TeCTUpOBaHHS. Pe3ymbraTom
paboter PVCS Notify siBnsitorcst odOpmIIeHHBIE B COOTBETCTBHUU C OJIHUM U3
CTaH/JapTOB IIOYTOBBIE COOOIICHUS, TOTOBBIE /I PACCBUIKH TOCPEICTBOM

CHCTCMBI BHGKTPOHHOﬁ ITOYTHI.

5.6.2. CpencrBa JOKYMEHTUPOBAHUS

Jlns co3maHus JOKyMEHTaluu B mpoiiecce paspadorku UC ucnonb3yrorcs
pazHooOpasHble cpeacTBa (OPMHPOBAHUS OTYETOB, a TaKKe KOMITOHEHTHI
u3narenbCckux cucreM. OOBIYHO CpeacTBa JIOKYMEHTHPOBAHHUS BCTPOCHBI B
koHkpeTHbie CASE-cpenctBa. HckiroueHHEM SIBISIFOTCS HEKOTOPBIE TMAKETHI,
MPEAOCTABISIONINE TOMOTHUTEIbHBIA CEPBUC MPU JOKYMEHTHpOBaHWU. M3 HHX
HauOosiee akTUBHO wucnoias3yercss SoDA (Software Document Automation).
[Iponyktr SoDA mnpennasHadeH il aBTOMATU3aLMHM Pa3pabOTKU MPOEKTHOM
nokymeHTaruu Ha Beex (pazax XKII [1O. On mo3BosisieT aBTOMAaTUYECKH U3BIEKATh
pPa3HOO0pa3Hyl0 HMH(POPMAIIMIO, MOJYYAaEMYI0 Ha pa3HbIX CTagusAX pa3paboTKu
MPOEKTa, U BKIIOYATh €€ B BBIXOAHBIE JOKYMEHTHI. [Ipn 3TOM KOHTpOJMpYyeETCs
COOTBETCTBHUE JOKYMEHTaIu1 MPOEKTY, B3aUMOCBSI3b JIOKYMEHTOB,

o0ecrieunBaeTcs  MX  CBOEBPEMEHHOE  OOHOBIeHHME.  Pesynbrupyromas



JIOKYMEHTAIUsl aBTOMaTHYeCKU (POPMUPYETCS] U3 MHOXKECTBA MCTOYHHKOB, YHUCIIO
KOTOPBIX HE OrpaHnyeHo0. SODA He 3aBUCUT OT IPUMEHAEMBIX HHCTPYMEHTAIbHBIX
cpeactB. CBs3b € MPUIOKEHUSMH OCYIIECTBISIETCS 4Y€pe3 CTaHIAPTHBIN
nporpamMmubiii uHTepderic API. Ilepexos Ha HOBbIE HHCTPYMEHTANIbHBIE CPEJICTBA
HE BJIEYET 3a COOON JOMOJHUTENbHBIX 3aTpaT MO JTOKYMEHTHPOBAHUIO MPOEKTA.
SoDA coaepxxut HabOp 1MIa0JI0HOB JOKYMEHTOB, ONPEIEISIEMbIX CTaHAAPTOM Ha
nporpammHoe obecrieuenne DOD  2167A. Ha wux ocHoBe MOXHO 0¢€3
CHEIUAIBHOTO TMPOrPaMMHUPOBAHUS CO3[aBaTh HOBbIE (HOPMBI JTOKYMEHTOB,
orpenensieMble Mojabp3oBaTeNnsaMu. [laket BkiogaeT B ce0s rpaduueckuil peaakTop
JUISl IOATOTOBKM IIA0JIOHOB JOKYMEHTOB. OH MO3BOJISET 3a/1aBaTh HEOOXOIUMBIN
CTWIb, ()OH, WWIPUPT, ONpPENEIATh PACHOJOKEHUE 3arojIOBKOB, PE3EPBHPOBAThH
MecTa, rae Oyner pa3MeniaTbCsi HM3BIEKaeMas W3 Pa3HOOOpa3HbIX HMCTOYHHKOB
uHpopManus. V3MeHeHHs aBTOMAaTHYECKHM BHOCSTCS TOJBKO B TE€ YacTU
JOKYMEHTAlMH, HA KOTOPbIE OHU HOBJIMSUIA B IpOrpaMMe. JTO COKPAIAET BpeMs
NOATOTOBKM JOKYMEHTAllMM 32 CYeT OTKa3a OT IepereHepanuu Bcei
nokyMeHTauu. SoDA  peanmu3oBaHa Ha 0a3ze  M3AATEIbCKOM  CHUCTEMBI
FrameBuilder u npenocraBisieT mojHbII HAOOP CPENCTB MO PENAKTUPOBAHHUIO U
BEPCTKE BBIITYCKAaEMOW JOKyMEHTaluu. Pa3Hble BepcHUM TOKYMEHTAalUd MOTYT
OBITh JUIsI HArJIIAHOCTH OTMEYEHbl CBOMMHU OTJIMYUTENIbHBIMH IpH3HaKamMu. B
CUCTEME CO3Jal0TCsl TaOIUIBl TpeOOBaHUW K MPOEKTY, MO KOTOPHIM MOKHO
IPOCJIEIUTh, KaK peain3yloTcs 3TU TpeOoBaHUsA. Pa3Hble BUIBI TOKYMEHTAlUH,
conpoBoxarone paznuunbie dtanbl KL, cBsizanbl Mexay coOod, M MOXKHO
IPOCIEAUTh COCTOSTHUE MPOEKTa OT MEPBOHAYAIBHBIX TPEOOBAHWI 1O aHaIu3a,
IIPOCKTUPOBAHUS, KOJUPOBAHMS M TECTUPOBAHUS IPOTPAMMHOIO MPOIYKTA.
HToroBeiM pe3yiabTaTtoM padboThl cucTeMbl SODA SBIISIETCS TOTOBBIM JOKYMEHT
(wmu xHwra). JlokymeHT MoxeT xpaHuThcs B (Qaitne dopmatra SoDA (Frame
Builder), xotopsiii mony4aeTcsi B pe3ysibTaTe TeHepaluu JoKyMeHTa. BwiBom Ha
neyaTh 3TOr0 JAOKYMEHTa (MJIM €ro 4acTH) BO3MOXKEH U3 cucteMbl SODA. 5.6.3.
CpenctBa tectupoBanus [log TecTUpOBaHMEM MOHUMAETCS MPOLECC MCIIOJIHEHHUS

IIPOrpaMMBI C LIE€JIbI0 OOHApYKEHMsI OINOOK. PerpeccnoHHOe TECTUPOBAHUE - 3TO



TECTUPOBAHUE, MPOBOJUMOE IOCJIE yCOBEPIICHCTBOBAHUS (YHKIMA TPOTPAMMBI
Wi BHECeHUsT B Hee wu3MeHeHud. OpHO u3 Hambosiee pPa3BUTHIX CPEACTB
tectupoBanusi QA (HoBoe HazBanue - Quality Works) mpencraBisier coboit
WHTETPUPOBAHHYIO, MHOTOIIATHOPMEHHYIO cpeny TSt pa3paboTKH
aBTOMATU3UPOBAHHBIX TECTOB JIIOOOTO YpPOBHS, BKIIIOYAsl TE€CThl PErpecCHH IS
NpWwIOKEHUH ¢ rpaduueckuM uHTepdericom mnonb3oBarens. QA mo3BoJser
HAauMHATh TecTUpoBaHWE Ha 000 ¢daze XKII, mmarwpoBaTh W yHpaBIATh
MPOLIECCOM TECTUPOBAHUS, OTOOPAKaThb MU3MEHEHHUS B MPHIIOKEHUH M MOBTOPHO
UCIIONIb30BaTh TECThl JUIsl Oojiee ueM 25 pasnuuHbiX Iuiat@opm. OCHOBHBIMHU
koMroHeHTaMu QA sBistitores: QA Partner - cpena fuist pa3pab0TKH, KOMITAJISINAN
U BbIMOJHEHUs: TectoB; QA Planner - Moayns 11 pa3paOOTKU IJIAHOB
TECTUPOBAHUS U 00pabOTKMU pe3yabTaToB. [ co3/1aHus ¥ BBINIOJIHEHUSI TECTOB B
nporiecce pabotel QA Planner BwBbeIBacTcss QA Partner; Agent - Momayinb,
nojJiepkuBaromuii  padboty B cetu. llporecc TecTUpOBaHMS COCTOUT U3
CIEYIOIIMX JTaloB: CO3JaHHE IIJJaHA TECTUPOBAHUS; CBA3BIBAHUE IUIAHA C
TE€CTaMU; TOMETKA U BBINOJHEHHE TECTOB; MOJYYEHUE OTYETOB O TECTUPOBAHHUU U
ynpasieHue pesyibratamu. Co3nanue TectoBoro miaHa B QA Planner BkiitogaeT B
ceOsl COCTaBJICHME CXEMbl TECTOBBIX TPEOOBAHWI U BBIJCIICHUE YPOBHEH
neranu3anuu. s 3TOro HEOOXOIMMO OMNPEAEeTUTh BCE, YTO JIOJDKHO OBITh
MPOTECTUPOBAHO, MOATOTOBUTHh (HYYHKIIMOHATBHYIO JEKOMITO3UIIMIO MPUIIOKEHUS,
OILICHUTbh, CKOJIBKO TECTOB HEOOXOAMMO I KKI0M (PYHKIIMM U XapaKTePUCTUKH,
ONPEIENNTh, CKOJIBKO U3 HUX OyJET peaqu30BaHO B 3aBUCHUMOCTHU OT JOCTYITHBIX
peCypcoB M BpEeMEHHM. OJTa HH(POpMaLUS HCMONB3YEeTCS IJIs CO3JaHUSl CXEMbI
TECTOBBIX TpeOoBaHUMU. [l CBS3BIBAHMS IJIaHA C TECTAMU HEOOXOIUMO CO3/1aTh
YOPaBISIONINE MPETI0KEHUsT (CKPUIIThI) Ha crienraibHOM s3bike 4Test u TecTsl,
KOTOpbIE BBITIONHSAIOT TPeOOBaHWS IUTAHA, W CBS3aTh KOMIIOHEHTHI JIFOOBIM
cnocobom. s m30exaHus] MeperpyKeHHOCTH TECTOB HCIOJB3YIOT YIIPABIICHUE
TECTOBBIMM JaHHbIMU. [Ipu BBIMOJHEHMM IIJIaHA PE3YJbTaThl 3alUCHIBAIOTCSA B
dbopmare, mOXoxkeM Ha IUIaH. Bce pe3ynbTarhl CBs3aHBl C TUIAHOM. ECTh

BO3MOYKHOCTh MPOCMOTPETh WM CKPBITh OOIIYyI0 MHMOPMAIMIO O BBINOJHEHUH,



CIHTH (Pailsibl Pe3ybTaTOB, PA3METUTh HEYNABIIHECS TECThI, CPABHUTH PE3YJIHTATHI
MPEAbIIYIIETO BBIIOJHEHHS! TECTOB, BBIMOJHUTh WJIM OTMEHUTH OT4eT. OgHUM U3
aTpuOyTOB TecTa SBISIETCS MMS €ro pa3paboTyuKa, 4YTO IMIO3BOJISIET TIPH
HEO0OXOJMMOCTH BBITIOJHATH TECTHI, CO3JJaHHBIC KOHKPETHBIM pa3paboTInuKoM. 5.7.
[Tpumepsr komruiekcoB CASE-cpencte B 3akimodeHue mnpuBeleM MNpUMEPHI
komruiekcoB CASE-cpeacts obecneunBaromux mnojaepxxky mnoiaHoro JKII T1O.
31ech X0TeI0Ch OBl eIIe pa3 OTMETUTh HEleIecO00Pa3HOCTh CPABHEHUS OTICIHHO
B3sATbIX CASE-CpencTB, MOCKOIbKY HU OAHO M3 HUX HE PEIIAET B IEJIOM BCE
po0IeMbl co3anus u cornpoBoxaeHus [10. DTo moaTBepkaaeTcs TaKKe MOTHBIM
Ha0OpOM KPUTEPHEB OLIEHKU U BBIOOpA, KOTOpbIE 3aTparuBatoT Bee 3tanbl XKL T10.
CpaBHUBATBCS MOTYT KOMIUIEKCHI METOJOJOTHUYECKM U  TEXHOJIOTUYECKHU
COTJIACOBAHHBIX MHCTPYMEHTAIBHBIX CPEICTB, NoAAepkuBaromne moJHbi KL
[10 u obecrieueHHbIE HEOOXOAUMON TEXHUYECKON U METOJUYECKON MOAECPKKON
CO CTOPOHBI (QUPM-TIOCTAaBIIMKOB. [l0 MHEHUIO aBTOpa, Ha CErOJHAIIHUN JCHBb
HauOoJiee Pa3BUTHIM M3 BCEX MOCTaBIsieMbIX B PoccHM KOMILIEKCOB TaKOro poja
ABJISIETCA KOMIUIEKC TEXHOJIOTMH M HHCTPYMEHTaNbHBIX cpelacTB coszmanus UC,
OCHOBaHHbIM Ha MetoaoJsiorun U TexHosorun DATARUN. B coctaB komruiekca
BXOIAT cieAyroImme uHcTpymeHTalnbHble cpeactBa: CASE-cpenctBo Silverrun;
cpeacTBo paspabotku mpunoxkeHuir JAM; wmoct Silverrun-RDM <-> JAM,;
KOMILIEKC CpeACcTB TecTupoBanust QA; MeHemkep TpaH3zakuuii Tuxedo; KoMmIuieke
CPEICTB TUTAHMpPOBaHWA M ympasieHus npoektom SE Companion; KoMIuieKc
cpeacTB koHdurypamuoHHoro ympasiieHuss PVCS; 00beKTHO-OPUEHTUPOBAHHOE
CASE-cpenctso Rational Rose; cpeactBo nokymentupoBanus SoDA. [lpumepamu
JIPYTUX MOIOOHBIX KoMIUIeKcoB siBistoTCs: Vantage Team Builder for Uniface +
Uniface (pupmsi "DataX/Florin" u "JIAHUT"); kommiekc cpeacTB, NOCTaBISIEMBIX
u ucnonbzyembix Gupmoii "®OPC": CASE-cpencta Designer/2000 (ocHOBHOE),
ERwin, Bpwin u Oowin (anpTepHaTHB- HBIC); CPECTBA Pa3pabOTKH MPUIIOKEHUN
Developer/2000, ORACLE Power Objects (oc- nHoBHble) u Usoft Developer
(ambTepHATUBHOE); CPEACTBO HACTPoiiku M ontuMuzaruu ExplainSQL (Platinum);

CpeAcTBa aIMUHHUCTpUpoBaHus U compoBoxaeHuss SQLWatch, DBVision, SQL



Spy, TSReorg u ap. (Platinum); cpenctBo moxymentupoBanusi ORACLE Book.
KoMIuiekc cpenactB Ha ocHoBe mponaykToB ¢upmel CENTURA: CASE-cpenctsa
ERwin, Bpwin u Oowin (00BbEKTHO-OPUEHTUPOBAHHBI aHaNM3); CpeACTBa
pazpabotkn  mpunoxkennit  SQLWindows wu  TeamWindows; cpemnctBo
TECTUPOBAHUS U ONTUMU3aIUK NpuioxeHui "kiment-cepsep” SQLBench (ARC);

cpenctBa Akciutyaranmu M compoBoxiaeHus Quest u  Crystal Reports.



