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Mpeancnoeue K pycckomy
n3paHuio

Hcexycemeo npoezpecca 3axarouaemcs 8 noo-
Oepocanuu nopadka cpedu usmereruti u npodoa-
HeeHUU usmernenull cpedu nopadxa.

Anvghped Batimxad

Menegxep COBPEMEHHOr0o NpPenIpPUATHUA
TAXeN0 B3JOXHyJ... Eme 6b1! Hoas spa
rJ100a/IbHOM KOHKYPEHLIMM M TeXHOJIOTUYec-
KMX IIepeMeH MNpuBesia K Heo0XOAMMOCTH
YZOBJIETBOPEHMSA CEPHE3HBIX I B TO YKe Bpe-
MsA IIPOTUBOPEYNBLIX Tpebosaumii. CebecTou-
MOCTB LEeATEJbHOCTH JOJKHA OBITH CHUMKEHA
0 MMHMMYMa, HO IIPY 5TOM JJIf COXpPaHeHUa
KOHKYPEHTOCIIOCOOHOCTH TPebGyIoTCs IIOCTO-
SIHHBIE VIHBECTHIINN B Pa3BUTHE U COBEPIIIEH-
CTBOBaHUE TEXHOJIOTMII pabo4unux IIPOILECCOB.
K sTomy canenyer mobaBUTH KauecTBO, KOTO-
poe TpebyeT PBEIHOK, HEB3Mpasa Ha BCE MHHO-
BallMM U AElIEBU3HY TOT0, YTO €My IIpezJjara-
erca. Ilmoc TpeboBaHMA rocyapCcTBEHHBIX U
MeXOYHAPOAHBIX CTaHAApPTOB. HemHorue
cerogHsa MOryT cebe 03BOJUTE He obpamaTs
BHMMAaHMA Ha 9T0. Jarke He CJIMIIIKOM ITOBO-
porauBelii BA3, nosaroe Bpemsa [esaBInii
YZAMBJIEHHBIN BUJA, Kak Obl roBops: «Msbl Bezib
BBIIIyCKAaeM caMble JellleBhle B MUPe aBTOMO-
OnJIN, TAK KaKOTO JKe KaueCTBa BaM HY)KHO? »,
CTaJl 3aJyMbIBAaTBCA HaJZ 3TOM IpobJeMoil
Kaxk MoKeT cerofHsANIHEeEe IPEANPUATHE ObIC-
TPO YMEHBIINTD PaCXOAbl HA CBOE IIPOU3BOA-
CTBO M 3aHMMATbCA WMHHOBALMAMM, M TIPHU
HTOM He IIPOCTO COXPAHATH, & MOBBIIIATH CO-
BOKYIIHOE KaudeCTBO IIPOM3BOLCTBA M IIPO-
AYKOUM, O3 U K TOMY K€ ellle COOTBETCTBO-
BaTb BCE BO3PACTAIOIIMM TPeOOBAHMAM CO
CTOPOHBI CTAHJAPTOB?

OzyH 13 N0AX0I0B K 9T0M mpobJyieMe - MeTo-
JOJIOTMA TIPOLIeCCHOro yrpasyenud. ITpaxTy-
KOJ COBPEMEHHOTI0 YIIPaBJIEHNA, UM MEHE K-
MEHTa, IIPU3HAHO, 4TOo [IpEeXKHME

Mpeavcnosue K pyCCKOMY U3aaHuIo \'J

IpeACTaBJeHNsa O OM3Hece MMM IPOM3BOLA-
CTBEHHOJ! MAEATEJILHOCTM — CKBO3b IIPU3MY
CXeMBI OPTraHM3aIMIOHHOM CTPYKTYPb! VIV 30~
JIMPOBAHHBIX IIOAPA3ZEJIEHMII ~ HE OTBEYAIOT
3aza4aM NpeanpuATIA 1 OM3Heca B HbIHEILIeNX
ycaroBusix. IIporieccHoe ske ynpaBiieHne ory-
CHpPYETCA Ha KJIIOYEBBIX IIPOLIECCaX MpenIpu-
ATUA, KOTOPHIE IIPEeNOCTABJIAIOT N00aBJIEHHOE
Ka4eCcTBO IOTPeOUTEIIO WK PEIHKY. B 3aBucy-
MOCTM OT IIKOJIBI ¥ TEHJEHIW Ha PBIHKE KOH-
CAJITMHIA METOLOJIOIUS IIPOLIECCHOTO YIIpaBJe-
HMUJ JVMeeT MHOTO }MeH: paspaborka
6113HEC-TIPOLIECCOB, yJIydllleHne Ou3Hec-IIpo-
LIECCOB, PEMHMKVHVPUHI OM3HeC-IIPOIIeCCOB -
3TO JIMIIBL HEKOTOPbIE U3 HUX.

Ilepeunciennsle TEHAEHIUM OTYETJINBO
IIPOCJIEIKMBAIOTCA BO BCEM MMpe Ha IPOTHA-
sxeHuM yoxe 20 get. Biaromapsa peasibHOMY
COBEPIIEHCTBOBAHMIO yIIPaBJIeHNA IIPeaIpy-
ATUAMU ¥ OM3HECOM C IIOMOIUBIO MHHOBAIV-
OHHBIX TEXHOJIOTMII 3allafiHad SKOHOMMKA He
TOJBKO CTabMIM3MUPOBaJach, HO M OBbLT BbI-
POBHEH BKOHOMMYECKMit nucbasaHC BO MHO-
IMX cTpaHaxX. B pesysbTaTe 3a O4eHb KOPOT-
KUit (C TOYKM 3PEHUA MCTOPMM) CPOK OBLIO
cosnaHo EBponeiickoe OxoHoMmueckoe Co-
OOIIECTRBO C BBEIEHMEM MOHOBAJIIOTDL

Poccus, B orommune ot 3amana, mocaegHee
JecATuIeTNe caMo3abBEeHHO 3aHMMAJACh Bbl-
OOPHBIMM TEXHOJIOTMAMMN U ITyOJIMYIHONM MIOJIN-
TUKOI1, KOTOPbIE MOJIHOCTBIO 3aXBaTUJIN BHU-
MaHMe u cuabl obitecrBa. Korga ke rpanys
rpom VHTepHeTa U MOHATHA e-Ou3Heca u e-
KOMMEPIIM CTaJM HACTOJBKO OOBIIEHHBIMH,
YTO HEINOHATHO, KaK pAaHbIIIe MOYKHO OBITh
KUTh 0e3 HuX, PoccusdA, onvpasack Ha OIOMKU-
HY-ZPYIyI0 HEM3MEHHO aJdyIlMX XaKepos,
pellnya 3TOT payHZ He mpomyckaTtb. Crasm
TOABJIATHCA U O IOPHI I0 BpeMeHM eliCTBO-
BaTh VIHTEpHET-IIPOEKTHI, OYeHb OJM3KME I10
CBOE! CYTH K M3BECTHBIM BCEM «IIMPAMUIAM>.

IIpobnema He B TOM, ¥TO B Poccun Henb3sa
peanu3oBaTh VIHTEpPHET-NIPOEKT - C TEeXHU-
4eCKOM TOYKM 3PEeHNUA 3eCh HeT HMKAKUX Or-
paHMUeHuit, a B TOM, 4TO J100071 613Hec-1po-
exkT, u VlHTepHeT B OCOoOeHHOCTH, Tpebyer
BBLIBEpPEHHON TEXHOJIOTUM yIIpaBieHnd. VHa-



Vi Mpeancnosune K pyccKOMy U3AaHUIO

ye TOBOPHA, AO/KHA BOSHUKHYTb CUHEPIUA
MeKIYy Npoleccamyu, OOBEKTMBHO IIPUCYT-
CTBYIOIIMMM B OM3Hece, JIOAbMY, 3aHATHIMUI
B OTUX MPOLECCAX ¥ AEVCTBYIOLIVMM HacTO
BeChbMa CyO'’bEKTUBHO, TEXHOJIOTUAMM yIIpaB-
JIeHUA ¥ 3aKOHaMM, YNIPaBJAKIIMMU OTHO-
IIEHUAMY MEXKAy NPeANPUATUAMU, JEOIb-
MM, PBIHKOM J TOCYIAPCTBOM, T.€. Pe4db UJET O
IIOBBIIEHNMN 3(pPEKTHUBHOCTM Ipolecca 3a
CcYeT B3aMMOBJMAHMA y4acTBYIOIINX B HEM
dpyHKLMI 11 00'HEKTOB.

MTak, MBI MMEEM CJOMKHYIO CUCTEMY:
«IIPOLIECCHI - JIIOAY - TEXHOJOTUM - 3aKOHBI»
CO MHOKECTBOM IIPAMBIX 1 06paTHBIX CBA3EN,
HapylueHue Ji0607 M3 KOTOPBIX Hem30eHO
BBIBOJUT CYICTEMY M3 IIPONYKTUBHOIO Pas3By-
™A 3anagHoe obIIIeCTBO VHCTYMHKTMBHO UK
CO3HATEJIbHO, HO OYEeHb aKKYPATHO U Deperx-
HO IIOAOIIJIO K CMeHe TeXHOJOIMii yIIpaBJie-
HIA, IPeABAPUTEJIBHO CO3aB MOJEJIN Y OIIM-
canne  OmsHec-TIpoIleccoB, a  3aTeM,
[IOATOTOBMB JIIOZET1 VI IOATIPABUB 3aKOHBI, OHO
HAYaJI0 BHEAPATH HOBBIE TEXHOJIOTHAL

Opmnako HezaBHO B EBpome pasopuicsa
nepsslii VIHTEepHET-Marasud. 110 MEeHMIO 9K~
CIIEPTOB, BTO He eAMHUYHEIN CJIyd4ali, a yxe
HaMeTHBLIAACA TeHgeHIMsa B 1999 r. ator
MarasuH ObLJ Ha3BaH OJHMM M3 caMbIX Oora-
161X VIHTEepHeT-11poeKTOB EBponel. Ero smxk-
BugaTop, komraaua KPMG, samepeHna npo-
JaTh Mara3me oguoMy u3 30 rokymnaresaeit, HO
aHaqauTuku u3 rommaHum Merrill Lynch
IIpeACKa3bIBAIOT, 4TO B Ouiexaliime rof-aBa
OyayT morJsoens! Jinbo obaHKpoueHbl 75%
eBponeyicknx VHrepHeT-nipoekToB. Cerogns
B JIHTEpHeT aKTUMBHO BBIXOJAAT TPaJMUIMOH-
Hble pUTelJIephl, MMEIOIe XOPOIIO OTJa-
JKeHHble MEXaHM3Mbl BBINOJHEHNA 3aKa30B.
CorsiacHO IpOrHO3aM 3KCIIEPTOB, MHBECTOPHI
B [IEPBYIO ouepenb Oy Ay T yAenaTh BHUMaHME
peasMCTUYHBIM OWBHec-TIJIaHaM M mpodec-
CMOHAJIbHOI IIOATOTOBKe MOJIOAbIX VIHTEp-
HeT-KOMIIaHN} B 00J1aCTI MEHEeIYKMEHTA.

BaHKpPOTCTBO eBpONeiCKUX U aMepUKaHC-
KuX JIHTepHeT-NIPOEeKTOB, PaBHO KaK U poc-
CUMICKMX, IPOMICTEKAET BCE M3 TOTO ¥Ke 2KeJia-
HMA 3apaboTaTh KaK MOXKHO OOJIBbIIIE, yMasd

Kak MOYKHO MeHbIe. MoJsioznbie 3apyberxHble
VHTepHET-KOMIaHMYK, KAK M MX POCCUIACKNE
KOJIJIETH, He YTPY:KOAIT celsa aHaJU30M U
TIOCTPOEHMEM OM3HEC-TIPOLIECCOB, KaK C TOY-
KM 3peHMd caMoro OmsHeca, BKJrO4as Ous-
HeC- PUCKHU, TAK U C TOUYKM 3PEHUS 3aKOHOAA -
TEeJIbCTBA - BHYTPEHHET0 ¥ MEeXKAYHA POIHOTO.

Kagzaxocs 6bl, ecs Bce Tax IJIOXO Y BCEX,
TO 4TO Ke rpo3utr Poccun nipu ee orcraBaHmm
B noxy Vureprera? OTBer npoct. B Esporne
n Amepuxe co3gaHbl 0a30BbIe IIPEANIOCHIIKN
IJs yCIEIIHOro BeAeHMUsa JVIHTepHeT-Om3He-
ca, BLICTPOEHA OPraHM3alMOHHAA U IPaBOBaA
MH(PACTPYKTypa CYIIEeCTBOBAHUA I10400-
HBIX IIPOEKTOB. BoJbllle I10JI0BMHBI 9KOHOMM-
YeCKUX Cy0O'beKTOB OPMEHTMPOBAHbI Ha IIPO-
IleCCHOE YIIpaBJieHMe W TOTOBAT CBOM
KOMaH/bI JJIA ONTMMM3ALMM [IPOLIECCOB YII-
paBaeHua. JIOKTPMHONI cTaJjla KU3HEHHAHA
NPONYKTMBHAA (puijocodpnus pas3BUTUA Ous-
Heca «CTpaTerna nogunHsaeT cebe mpoLeccsl,
a IIPOIIECCHl — CTPYKTYPY», a He HaoGoporT,
KaK Jo cux rop B Poccun.

CToMMOCTE IIPOIIECCHOM WHHOBAIMM B
Awmepuke, fdnorumn, AHramm n I'epmanum c
KasKJbIM KBapTaJOM TrofZia CTAHOBUTCS BCE
HIDKe, ¥, CJIeZIoBaTeJIbHO, OHA Bce foJee mpu-
BJIEKaTeJIbHA M7 MeJkoro OusHeca. Ecin
paccMaTpMBaTh 9TO ABJIEHNE C TOYKY 3PEeHUA
HBII (HanyoHaJbHOTO BaJIOBOTO IIPOJAYKTA),
TO KaK CJeJACTBME IIPOLeCCHOM MHHOBALM
HaOutomaeTca cHmeHMu cebecTouMocTH
HBII npn noswiierny kavecTsa. A Opu oT-
JIO}KEHHOM CHVI’KEHMV PBIHOYHOM CTOMMOCTH
HBII (4TO BrIIOJIHE €CTECTBEHHO, IIOCKOJIbKY
HMUKTO, CHM3UB ceGecTOMMOCTb, HE CIIEIIUT
CHUBUTDb PHIHOYHYIO CTOMMOCTh) HabJurogaeT-
€A POCT YKOHOMMYECKOTO IOTeHIMaja CTpa-
HEI B LIEJIOM.

B T0 3%e Bpems, [10 MHEHMIO 8 BTOPUTETHBIX
akcrepToB u3 Garthner Group, 75% pacxo-
0B B CTPYKType cebecroumoctn HBII kpo-
eTcA B OpraHM3al[Myl yIPaBJEHUA pecypca-
MM, a ONTHMM3ALMA ITUX PACXOAOB 3a CUET
IIPOLIeCCHOM OpraHM3aluy yIpaBJIeHUs U e-
peBoja OosbimHCTBA IIpolieccoB B MHTep-
HEeT-IIPOLeCCh! (MJIM e-IIPOLECCHl) II03BOJAET
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BbICBOOOAUTH 10 80% OT CyMMapHOIi cocTaB-
JIAOLUEiL. DTO 03HAYAET, YTO TOJbKO Garoga-
pA nepexoAy Ha NPOLECCHOe yIIpaBJeHue U
MOBBIIEHMIO 3(PPEKTUBHOCTM PECYPCOB MBI
MO2KeM BhICBOGOANTE 60% 13 CTPYKTYPHI Ce-
fecToumocTy, T.e. JaTh 3KOHOMMKE JBOIHOe
YCKOpeHMe. OT! JaHHble CIIpaBeJINBbI 1 IJ1A
Omaromosyunsix EBpombl M AMepMEM, The
cTabuIbHAA DKOHOMMKA M CJIOKMBIIMECHA
TPaauIMy B PHIHOYHBIX OTHOmeHnAx. OTHO-
cuTeJbHO Poccuy TakKMe OLIEHKM [eJlaTh
TPYLHO, TAK KaK ¥ HAC HET IPOIIeCCHOTO YII-
paBJieHNA KaK ABJIeHNA, 3P PEKTIBHOCTD pe-
CYPCOB He 00cy»KJaeTcd, a, 3HaIUT, Hedero n
ONITUMMU3NPOBATS.

Odnsa Poccun BO3HUKJA cepbe3Has yrpo3a
IoTepy IIOTEHUMAaJa AJIA BOCHPOM3BEJeHUs
HBII, ecan B Giomekaiiimme nBa-Tpu roga He
IPOUBOIAET IIePEOCMBICIEHE W IIPUHATHE
Heo0XO0MMOCTH CKOpEIIIIero nepexoga B Mac-
mrabe CTpaHbI HA MIPOIIECCHOe YIIpaBJIeHNe U
3¢ (peKTHBHOE yIIpPaBJIEHUE PECYPCaMy. OTOT
IpoLece y:ke HadaJcs, U Bce Gosblile pasga-
€TCs TOJIOCOB IIpeACTaByUTeNel IIPOMBIIIIeH-
Holt Poccun, KOTOpBIE IOHMMAIOT, 3a4eM U Ya-
CTO 3HAIOT, KaK HYKHO IBUraTbCA B 3TOM
HanpasJseHyn. HacToAmasa KHura Kax pas aJia
HUX - IJIA TeX, KTO OCO3HaeT Heu30eKHOCThb
pellennsa JaBHO Ha3peBIINUX MpobJieM 1 roToB
ObITH IEPBBIM CpeaM IIePBHIX.

Kunra npodpeccopa A.-B.Illeepa «Moge-
JvpoBaHye OM3HeC IIPOLECCOB» IIPU3BaHA
BBITIOJIHUTE CJIOKHYI0 Myccenio. OHa ycTaHaB-
JuBaeT MOCTHI MeXXAy crermanuctamu ACY,
VH(POPMAIMOHHBIX JelapTaMeHTOB, TpaAu-
IMIOHHO JM00 MPOCAIMX CPEJCTBA Ha PasBU-
Tne, b0 OTUNTHIBAIOILMXCA 32 CPEACTBA, U
PYyKOBOIACTBOM IpenupuaTmii (OusHeca),
NPOBOJAILMM B KU3Hb JIMHUIO CTPaTErndec-
KOro paSBI/ITI/IH X AeATeJIbHOCTU U CTpeMA-
LITMM COKPATUTh pacxozpl. Ee He mmpocTo um-
TaTh HMU TeM, HU }IpyI‘I/IM, OOHaAKO OHa
Heo0XOoaMMa U TeM, ¥ APYTUM M 3aCJYKEHHO
MOXKET CTaTh UX HACTOJIBbHO KHUrOM. YTeHne
JTOV KHMUIM OyZeT 3HauMTeJbHO Gojee IIpo-
LAYKTUBHBIM C TOYKM 3PEHMA KOJMYECTBa
NPaKTUYECKMX BBIBOZOB, €CJM YUTATelb

Mpepucnosue K pycCCKOMY U3AaHUIO Vil

NIpeABapUTENHbHO IT0O3HAKOMUTBLCHA C IEPBOIL
KHUroil npodgpeccopa A.-B.Illeepa «Busuec-
nporueccsl. OcHoBHBIE ITOHATHA. Teopusa. Me-
TOJbI», KOTOpas B IIEPEBOJEe Ha PYCCKMIA
A3LIK U3aaHa B uoHe 1999 r.

OTo0 QPYHIAMEHTAJbHBI TPy 10 TEOPUK
OM3HEeC-IPOLIECCOB, TIOCBAIIEHHBIN MMEHHO
TEOPETUKO-METOLO0JOIMYIEeCKIM aclleKTaM X
omycaHMA M aHaJM3a. B Hell uaioxeHa KoOH-
LEeNIMA apXUTEKTyPbl OM3HeC-MHKMHUPVH-
ra (ABJ), koTopad npeacTaBisaeT coboi yert-
KO  copMyaMpOBaHHYI0  METOLOJOIMIO
IIPOBEJEHNA BCETo IMKJa paboT 1o cosep-
LIIEHCTBOBaHMIO OM3Heca - 0T hOPMMPOBAHNA
cTpaTermyecKux Ifejieil KOMIaHuM IO IIOJ-
pobHeiimeil crnermdmKany MOPOeKTa MH-
dopmanmonHoit  cucrtemsl.  Merogoaorus
JaHa B aCIleKTe HOBEMIINX JOCTVKEeHII B 00-
JlacTV MH(POPMAaLIMOHHBIX TEXHOJIOTHII ¥ TeH-
JEeHIVIT X Pa3BUTHUA.

Bropast KHUra coCpeioTO4YeHa Ha MOJEJIV-
poraumn OmuzHec-mponeccoB. IIpobrema co-
CTOMT B TOM, UTO IIpu JIOOOM MOJAEJIMPOBA-
HUM, a OM3HEeC-IIPOIECCOB B OCOGEHHOCTH,
cyuieCctByeT [BE CEepPbe3Hble OIIaCHOCTU.
HepBaﬂ 3aKJIl0o4aeTCsAa B TOM, 4YTO BCerga xo-
YeTCA OXBATUTh MOJENBIO KaK MOYKHO 00Jb-
1Ie ¥ B IINPb, U B IIIyOb. PesynbraT mosyyga~-
eTcs IIa4YeBHBIA: Takue MoOJeIM He
CYILECTBYIOT, OHM He "KU3HEeCNOCOOHB! 13-3a
CBO€Jl HeOoIpaBJaHHO cyoxkHOCTH. J[pyras
OMNaCHOCTHL IIPOTMBOIIOJIOMKHA IEPBOJi: MO-
JleJIb OKa3bIBAETCH CINIIKOM II0BEPXHOCTHOI
Y He OMCHIBAET BasKHEIIINX CBOJICTB peaJlb-
HOJ CHCTEMEI, BLIBOJ — OHa He Hy KHa. KHura
npodeccopa A.-B. [ITeepa, KOTOPYIO MbI MME-
€M 4ecTb IIPEeJCTaBJATh, IIO3BOJIAET yHep-
JKaTh OJHMUX OT Ype3MepHOoit raobanansaLmn,
a ApYTMUX - OT YBJIEYEHUA PUCOBAHMEM Bep-
TUKAJBbHBIX I[I€PEXOJ0B NPM JAeTaju3alyn
MIPOLIECCOB JI0 «4MXa BaxTepar.

KHura tpebyeTr «0CTOpPOHOro» YTEHNUA U
IIPEAIIONAraeT OCMBICJIEHNE IIPOYMTAaHHOTO
MaTepuaja C IO3MIUM OIBbITa YUTaTeJA.
Odens BeMKO UCKyUIeHNne, Ha3Bas ARIS nn-
CTPYMEHTOM I MOZEJMPOBaHMUA, Cpasy
OpocuTbCA PHCOBATH CBOY IIPOIIECCHI, pac-
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CUMTBIBAA YBUAETb B HMX 4TO-ianbO HOBOe
WM HeoXKMIaHHoe. PasodapoBaHye 3nechb
Hera0e)KHO: Ipolecchl He OyayT Hapucosa-
HBI, ¥ HUYETr0 HOBOIO O0HAPY KUTH HE YAACT-
csa. Ho ecau BKyCUTH apXUTEKTYPHOTO BIZe-
HUS IIPOLIECCOB, & OTCIOLA - MCIIOJIb30BaB TOT
M MHON MeTox, Oyab TO posieBoe uiy cobbl-
TUIHO-QYHKIMOHAJBHOE  MOZEJUPOBaHNE,
min J1r06oit Apyroit u3 Habopa obbemMoM B 82
[I0AXO0JA, - CAJATDH 1Al K IOHMMAaHUIO TEKY-
LIel CUTyaLMK, TO MOXKHO JIETKO YBUJETH BCE
HECOBEPILIEHCTBO, BCI0 M30BITOYHOCTD M He-
rubKOCTL COOCTBEHHOI JesaTenbHOCTH. To,
YTO paHblllé Ka3aJoCh OYEBMIHBIM, MOXKET
OBITH COMHUTEJILHBIM, & TO, C YeM OBbLIM CBSA-
3aHbl COMHEHMS, OKAYKeTCA PeasbHbIM. Ta-
KuM 06pa30M, BOBHUKAET BO3MOYKHOCTD ILJIa-
CTUYECKONl XUPYPIUM  OESATEJbHOCTH C
[IpeACKa3yeMBIM pe3yJbTaToM 0e3 KaKMX-
Jvb0 MOTEPh M IPMOCTAHOBKY NMIPOM3BOCTRA.

Ilpn paccysxzmeHmMax o IIPOIECCHOM YII-
paBIeHMM M pPecypcHON 3(hdeKTUBHOCTHU
MOJKHO JIETKO BIIACTh U B JPYTYIO KPalHOCTD -
OTKA3aBIIMNCE OT (DYHKIMOHAJBHOI MOJEJN
OpraHus3aImMy OeATeJbHOCTV, paccMaTpu-
BaThb IpPeANpMATHE, OPMEHTHMPOBAHHOE MC-
KJIIOYUTENBHO Ha MpoLecchl. B 9ToM ciydae
MBI CHOBA IIOJIyYVM OTPULATEIbHBIN Pe3yiIb-
TaT: 3QPE@PEeKTUBHOCTb IIPOIIECCOB HauMHAET
OOMUHMPOBAThL HaJZl d(P(PEKTUBHOCTHIO pe-
cypcoB. I'uryGoxmit cuiaocodckmii CMBICI
Kpoercs B TOM, 4TO JiioGas KpallHoCTh, Oyab
TO YNCTO (PYHKIMOHAJBHEIA IIOAX0H MM M-
CTO IIPOLIECCHBII, He ITO3BOJAET JOOUTHCHA CH-

HepruM B peasIbHOM nporuecce. Tak ke obeTo-
MT ZEeJIO ¥ C BLIOOPOM TEXHUYECKMX PeleHnit
JJ1A MHGOPMAIMOHHOM NOAAEPSKKA [ESATE b=
HOCTJ, OCYIIECTBJSEMBIM Ha OCHOBaHUU
CTPaTErn4ecKoro IIAaHMPOBAHUA U OIpene-
JIEHUS KPUTUYecKnX (PaKToOpoB ycnexa. Ilo-
IBITKM TJI00aJIbHOM aBTOMATU3ALMK, PABHO
KaK ) UTHOPMPOBaHME PYTMHHBIX (PYHKLMIL
JJis Hee, HeM30eXKHO NMPUBOJAT K yBeJUYe-
HMIO HaKJAJHBIX PAacXOJOB M JUCKPUMMHA-
LMK caMoit 1aen. OTOT BOIPOC OUEeHb KBAJIN-
buIMPOBaHHO OCBEllleH B KHUTE.

Kunra A.-B. ITleepa npeTeHgyeT CTATh He
TOJIBKO 0ecTcesyiepoM B ZaHHOM CIIeIMasIy-
3MPOBAHHOI HOMMHAIINY, HO U PEAJIbHBIM II0-
co0yeM 10 MPaKTUIEeCKOMY OCBOEHMIO HAYKHU
MOJeNMPOBaHuA OM3HEC-IPOLEeccoB. ABTOpP
BEZIET TePIIeJIMBOTO YNTATEJA Yepes BCe Tep-
HUM aHAJM3a LeATeJbHOCTHU IO YIJIOM IIpPo-
LIECCHOI'O PaCcCMOTPEHUA K CO3UAATENIHHOMY
MCKYCCTBY CTPATErM4eCKOr0 U TAKTUIECKOTO
MOZeJMpOBaHud, IIpeasarasd nmyTh OT 00IIero
BUIEHNA Yepe3d CTPAaTerndyecKoe IIOHVMMAaHUe
K IIPOLIECCHOJ AEKOMIIO3UIIMY ¥ POJIEBOMY
MOZeJIPOBAaHNIO, OT (DOPMUPOBAHMA (PYHIA-
MEHTAaJbHBEIX TPeDOoBaHMI K crHelmMKalnm
ciyxkebHbIX 0053aHHOCTEl M ONpeneseHMIO
cTpykTyprl CYBJ, oT ynoBsieTBOpeHNUs I1po-
TOKOJIOB  CIIEIMAJM3MPOBAHHBIX  CHUCTEM
kygacca R/3 x moctpoeHuo mHpoOpMaLmoH-
HBIX NOpPTaJIoB. Bce 5T0 ceronHa cTaHOBUTCSA
TOCTYIIHBIM POCCUIICKOMY YMTATEJIO, KOTO-
PBINi He CUINT CJIOXKA PYKH, a JYMAeT O 3aBT-
paiHeM nHe Poccun.

Anexrcanap I'pomMoB, KaHZ, X)IM. HAYK,
Mapua KameHHOBa, KaHJI. TEX. HAYK

Mocksa, maii 2000 r.
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NMpepucnoBue KO BTOPOMY
n3aaHuvIo

C moMmeHTa ITepBoit myonukammy B 1992 roxy
KHUTA «APXMUTEKTYpa MHTETPMPOBAHHBIX MH-
dopMalMOHHBIX cucreM» (Architecture of
Integrated Information Systems) nonbayerca
OIPOMHOJ TIOMYJIAPHOCTBIO. Vlcmosnb3oBaHue
OusHec-Mozeselt Oy OOKYMEHTUPOBaHUA
CTaHZAPTHOTO IIPOTPaMMHOrO obecneueHns
JaJjo OsecTAle pe3yabTaTel. IIporpaMMHBIL
nponykT ARIS Toolset, paspaborannbni pup-
moit IDS Prof. Scheer GmbH na 6asze xoniern-
mn ARIS, cerogna zaHmMMaeT JMAMPYIOLLEE
MIOJIOPKEHME Ha MMPOBOM DBIHKE MHCTPYMEH-
TaJILHBIX CPEZICTB AJ1 MHKUHUPKUHTA OM3Hec-
npoueccoB. ARIS Toolset Hainles npuMeHenne
B ymmeepcuretax CIIIA, Esponmi, FOxxHOM
Adppuxn, Bpasusmmu 1 crpan AsnaTcko-Tnuxo-
OKeaHCKOI'0 PerMoHa, IIpeZloCTaBMB B PaCIIopsa-
JKeHMe HAYYHBIX, MCCIIe0BaTeNbCKUX U IIPO-
€KTHO-KOHCTPYKTOPCKMX Y4apesKIeHu,
3aHMMAIOIVIXCSA BOIIPOCAMM KOPIIOPATMBHOM
opraHuzaLmm ¥ MHQPOPMALMOHHBIX TEXHOJIO-
it gyisi OusHeca, COBPEMEHHBI MHCTPYMEHT
ISl THDKMHVPYHTA OM3HEeC-IIPOLIECCOB.

BypHoe pasBuTKe B 00J1acTi MHPOPMAIM-
ouHbIX TexHoJyormii (MT), npomcmieniee c
MOMEHTa& BbIXOZAa B CBET II€PBOIO M3OaHUA
3TOIl KHWUIM, [IPUBEJIO K IIOSBJIEHMIO TAKOM
MacCChI HOBBIX aCIIEKTOB 1 TaKOI'O KOJIN4YeCTBa
JOIOJHUTEJILHON MH(pOpMaLUY, YTO MbI CO-
WM HeoOXOOMMBIM IIOJIHOCTBIO Iepepabo-
TaTh COZEpIKaHue KHUrKM, pa3buB ee Ha OBe:
«Buanec-nporieccrr. OcHOBHEBIE NOHATHA. Te-
opus. Meroasl» (ARIS — Business Process
Frameworks), «MogenaupoBanue OusHec-
nporeccoB» (ARIS — Business Process
Modeling).

Kasxknaa xHura paccumMTaHa Ha CBOM KOH-
THUHTeHT unTaTeseil. Ecau nepsasa npenxas-
HaueHa JJIA TeX, KOro0 MHTEPECYIOT BOIIPOCHI
IIPOEKTUPOBaHUA OM3HeC-IPOLIeCCoB, CTaH-
JapPTHBIX IIPUJIOMKEHNMI M MX aCIeKTHl, CBA-
3aHHBIE C OM3HECOM, TO BTOpas NOLPOOHO
3HAKOMUT C METOLAMM MOJIeIMPOBAaHMSA U MH-
CbOpMaI.II/IOHHbIMVI TEeXHOJIOTUAMI.

Mpeaucnosue IX

OO0 3ToM KHUre

Kunra «MogenmnpoBanue 6usHec-mipolec-
COB» 3HAKOMMT YMTATEJA C METOJaMM MoJe-
JIMPOBaHMA, pa3paboTKOM COOTBETCTBYIOIINX
MeTaMogeel u ux obbenuueHneM B uHGOP-
MauyoHHyI0 Mozess ARIS.

Ilo cpaBHeHMIO C mnepBbBIM M3JaHUEM,
IIpeJicTaBJIEHHbIe 3/1eCh METOAbI MOAEINPO-
BaHMA 3HAYUTEJILHO pacmmpeHsl Tak, 6osee
oaApoOHO pacCMaTPUBAETCA MOZEINPOBaHMe
INIAaHVMPOBAHMUA CTpaTETMYECKNX OmsHec-
IIPOLIECCOB ¥ METOABI 00 BEKTHO-0PUEHTUPO-
BaHHOTO MOZEJIMPOBaHNA, 0COOEHHO yHMU(N-
UMPOBaHHLIN A3LIK MogenaupoBanusa (UML).

Beuny rpaaymesi crapgaptusanuu UML,
metamozenu ARIS B coorBerctBuM ¢ UML
IpencTaBleHbl Kak AMarpaMMbl KJacCOB,
XOTs [10 COAEPYKaHNIO OHY HIYEM He OTJINYa-
IOTCS OT T€X, YTO ObLIM IPeCTABJIEHEI B IIEP-
BOM M3AAHMM B BUJe MOJeJelt CYIIHOCTb~0T-
Howenue (ERM).

Mzl ocofo cTpeMmianch K TOMY, JTOOBI
obecrieunTh MPUMEHUMOCTD STUX MOJeJeil K
KOH(OUTYPMPOBaHMIO  OM3HEC-IIPUJIIOYKEHMIL.
ITosromy BCe OM3HEC-IPUIIOIKEHUS, DU3HEC-
00'bEKTHI, Pa3JIMYHbIE BO3MOMKHOCTM KOH(M-
TYPUPOBaHMA IPOrPaMMHOIO obecredeHns
IJIA TJIAHMPOBAaHMA M MOHMTOPMHTa Ou3Hec-
IIPOLIECCOB, a Takske cuctembl workflow pac-
CMaTPMBAIOTCA 34EeCh B paMKaxX KOHIIEIIIIMIT
aApXUTEKTYyph! Ou3Hec-mmKuEnpuara («ARIS
— 3naHue OMBHEC-VHIKMHUPYHTAY ).

VIznmoskeHMe KOHLENUMY MBI OOIIOJIHMIN
IJ1aBaMy, TJ€ pPaccMaTpPMBAIOTCA BOIIPOCHI
MPUKJIaZHOrO Xapakrepa, B 4acTHOCTY, BHE-
Ipenne moneneit ARIS nnsa peanmsanym cuc-
Tem workflow n Gusnec-mpunoxennit SAP
R/3, wucnosb3oBaHme UMHGQPACTPYKTYPH!
ARIS Framework a4 pa3paboTky nporpaMm
u pa3paboTra npuioxeHuii ¢ nomorso UML.

Kunra MOKeT 3aMHTepeCOBATh MEHEAMKEe-
poB 10 MHQOPMAIIMOHHBIM TEXHOJIOTHAM,
KOHCYJILTAHTOB, IIpenojaBaTeseil 11 CTyJeH-
TOB, 3aHMMAIOILIMXCSA MH(POPMATHKON, Ou3-
Hec-MH(OPMATHUKO! M POACTBEHHLIMU IVIC-
LNIIJIVHaAMUA.



X Mpeaucnosue

f1 6naronapen Dipl-Kff. Ypcyne Mapxkyc
3a KOOPAMHALMIO ¥ NIPaBKY IlepeBofia ¢ He-
MeLxoro Ha aHruiicknii, Dipl-Kfm. ®panky
XabepMaHHY — 3a TIIAaTeJbHOE PENaKTIIPO-
BaHMe HEMELKOl pykomucy, cand. rer. oec.
Credany Anzpecy u cand. rer. inform. Jio-
xeHy KyHIle — 3a IIOATOTOBKY MJLIIOCTPALIMIL
Ha aHTJIMMACKOM s3bike. HeoleHnumyo Texsm-

YecKy0 nomonts oxasasm Dipl-Inform. To-
mac Pempz, Dipl-Kfm. Menc Xaremeriep,
Dipl.-Hdl. Maiikn Xoddpmars n g-p Mapkyc
Hiortrenc.

f Taxske xoTes Obl BRIPA3UTHL Guaroxap-
vocts HKpuctmamy K. Treiocy wu3 «The
Localizer» 3a ckpymyJesHbIl IIepeBoj TEK-
CTa Ha aHIVIMVICKUIL A3BIK.

Caapbprokken, 'epmanna, okTabps 1998 r.
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Knaccudukauus
coaepXXaHus

HanmcaHHble aBTOPOM KHUTY TI0 MHMKWHN-
PUHTY OM3HEC-IIPOLIECCOB 00pas3yloT CTPOii-
HYIO CUCTEMY, KOTOpas IIpeACcTaBJIeHa Ha
puc. L

Busnec-nadgopmMaTnka epeKuabIBaeT
MOCTMK MeKIy Teopueit OusHeca u uHbpOpP-
MAIMOHHLIMY ¥ KOMMYHMKAILMOHHBIMY TEeX-
HOJIOTUSAMM, YCTaHaBJMBAA MeEXKAYy HUMHU
IBYHAIIPaBJIEHHYIO CBa3b. VIHdopmaryoH-
Hble ¥ KOMMYHMKaILIMOHHbBIE TeXHOJIOIMH CJIe-
IYeT aHAJMU3UPOBATb C TOYKM 3PEHMSA TOIO,
KakKuM 00pa30M HOBBIE TEXHMYECKNE Ipolle-
LyPpbl MO3BOJIAIOT Peay30BaTh HOBBIE KOH-
Uenuuu MNPUJIoMKeHMit aja OmsHeca. «Ha-
[paBJIeHNe BIUAHMUA» II0KAa3aHO CTPEJIKON B

Teopus
~ buaneca

Onpepenenue
Tpebosanuit

Knaccudpukauusa copgepxaHus Xl

JeBoit wactu puc. I. B 6usnec-undopmaruxre
HeoDA3aTeNbHO pas3bupPaThCsa BO BCEM CIIEKT-
pe MHPOPMALMOHHBIX TEXHOJIOIVI — JOCTa~
TOYHO 3HATh, KAK [IPMMEHATb CETMEHT, OTBe-
YaIIMit 3a WU3MEHEHMA B KOHLEMIUAX
busHec-npuoKernii. B aToit obsactu 6ms-
Hec-MH(MOPMATUKA WUIPaeT OCODEHHO BaXK-
HYIO POJIb.

Crpenka B mpaBoit yactu puc. I namoct-
pupyert BiusHue norpebHocTelt Ou3Heca Ha
pasBuTrne I’IHCI)OpMa]_H/IOHHbIX 1 KOMMYHUKa-~
LIMOHHBIX TEXHOJOTUIL.

O0a HampaBJIeHMA OTHOLIEHMA paccMmar-
puBatorcsa B Kuure «Principles of Efficient
Information Management» («IIpmHIUIIEBL
acdderTuBHOrO yIpaBieHnsa wuH(pOpPMaL-
eil»), BTOpoe n3gaHue KoTopoii 061710 oy dm-
koBaHO B 1991 roxy.

HaaBanus
KHMr:

- MpuHumnebl
addekTUBHOro
ynpasnexmns

nHdopmaumei

- CIM - « 3aBoay
Gyayuiero

Cneumdukauus
npoekra

OnucaHue Teopusi. Metogpl
peanusaumm

- WHXVHUPUHT Ou3Hec-
NpoLeccoB -
MOLENW-NPOTOTHIbI
IS NPOMBILLNEHHBIX
NPEANPUSTUN

- Bu3snec-npoueccsi.
OCHOBHbIE NOHATHUS.

- Moaenuposanne

Puc. I. TexHndeckunit npodunb KHUr aBTopa

TEXHONOrMn

6u3Hec-npoueccoB



Xl Knaccudpuxkaums coaepxaHms

Barxkueriimme acneKThl BIMAHMA MHOOP-
MaIlMOHHBIX TEXHOJIOIMIT Ha OusHec-IIpolec-
cbl paccMatpuBaloTca B KHure «CIM
(Computer Integrated Manufacturing) -
Towards the Factory of the Future» («CIM
(KOMIIBIOTEPUBOBAHHOE yHIPaBJIEHNE IPON3-
BOJICTBOM) — K 3aBOAY OymyIero»), Koropas
B 1994 rony BheIlLIa B TPETHEM U3JAHUMN.

Ob0e KHMIM IIOCBAIIEHb! MHPPACTPYKTY-
paM, opueHTMpoBaHHBIM Ha VT, u MmoryT ciy-
JKUTh HaZeXXHBIM (DYHLAMEHTOM AJIA co3ha-
HUA CIIEUMAJIUBMPOBAHHBIX KOPIIOPATUBHBIX
CHCTEM.

B us(pOpMaLMOHHBIX CUCTEMAX 3TU MHE-
PacTPYKTYpPhl BONJIOINAIOTCA B MHCTPYMEH-
me1 VIT. Takum obpaszom, MHPOPMAILMOHHBIE
CIUCTEMBI CTAHOBATCA pPEaJIbHBIM MOCTHKOM
MesKkRy OmsHec-nmpuIIoKeHNAMN ¥ MHGOpMa-
IIMOHHBIMM T€XHOJIOTMAMI.

Kounenumsa, w3n0)KeHHas B  KHUTE
«Architecture of Integrated Information
Systems — ARIS» (<cApxuTeKkTypa UHTErpu-
POBaHHBIX WHQPOPMAIMOHHBIX CUCTEM —
ARIS»), 6pL1a paspaboTasa AJisi KOMILJIEKC-
HOTO OIMCAHUS MH(POPMAUMOHHBIX CHUCTEM.
IlepBoe mM3maHue 3TOM KHUIM BBIIYIIEHO B
1992 rony. Bropoe nanaHme BHIXOOUT B ABYX
gumrax: ARIS — Business Process
Frameworks (Busuec-npoieccel. OCHOBHEBIE
noHatusa. Teopusa. Meroge) u ARIS -
Business Process Modeling (MogennpoBa-
Hye 6M3Hec-IIpoIEeccoB).

B xuure «Business Process Engineering —
Reference Models for Industrial
Enterprises» («VMH:xuHMPHMHT Ou3HEC-IIPO-
LIECCOB — MOZEJU-IIPOTOTUIIBI AJIA IIPOMBIIII-
JIGHHBIX MPEANPUATHII»), BTOPOE M3HaHME
KOTOpOI1 orry0svkoBaHoO B 1994 rony, npenia-
raeTcs MHTETpMpOBaHHAA MH(MOPMAIMOHHAA
cucTeMa AJA IPOMBILIIEHHBIX TPeAIPUATHN
Ha Oase konuenuuu ARIS, rae ucnonsayior-
ca Mozesm (pyHKIMI, JaHHBIX, OpraHu3alymn
¥ TIPOLIECCOB.

KoMmmepueckasa LE€HHOCTb OIMCAHMA MH-
(hOPMaIMOHHBIX CHCTEM CHMIKAETCH [0 Mepe
pasBUTHUA ¥ COBEPLIEHCTBOBAHUA TEXHUYEC-
KMX cpencTs peann3saiyu. OTHOBPEMEHHO OC-
nabeBaeT M CTaOMIBHOCTHL KOHIIEILWIA, IIO-
CKOJbKY cTpeMuTenbHoe passutue VT, xax
MIPaBUJIO, HE MOYKET HE CKa3bIBATHCA HA TeX-
HUYEeCKOV peayms3aliuy  MHQOPMAIMOHHBIX
CHUCTEM. Hp]’/l TIOATOTOBKE KHUT K ITe4YaTy aBTOP
VYUTBIBAJ 3TO OOCTOATEJILCTBO B COOTBET-
CTBUM C «BECOBBIM KO3 (PULIMEHTOM» KaK a0~
ro acrekra. Ha puc. I aroT «Becoroit koadpdu-
LIMEHT» IIpeZicTaBJeH TPEYTOJbHIKOM.

Bce kHUMM aBTOpa M3JAHBI ¥ HA HEMELIKOM
aspike. KHnra «VIHxuHMpUMHT OM3HEC-IIPO-
IIECCOB» BBIILJIA B CBET HAa KUTAMICKOM, a
«CIM» mepeBeieHa Ha IOPTYTAJbCKMIL B Ha-
cTofAlllee BpeMsA TOTOBATCA IE€PEBOALI Ha
IpyTue A3bIKN.

Cc
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A2.
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A2.
A2.
A2.
A2.
A2,
A2
A2
A2.:
A22
A2z
A2zZ
A22
A22
A2.2
A22
A22
A23
A23
A23
A23

10



ering —
lustrial
3C-TIpO-
OMBIIII~
BHaHNe
(pesJia-
MOHHAA
puATHiA
'b3YIOT-
MU3aIN

MA WH-
10 Mepe
XHUJec-
3HHO OC~-
ui, To-
AT, xak
Ha TeXx-
(MOHHBIX
[ aBTOP
:00TBET-
KaMkI0-
:03cpu-
L

'MELIKOM
tec-Ipo-
[CKOM, a
1. B Ha-
OBl Ha

Copnepxanus

CopepxaHue

XHi

A. ARIS - mogeaupoBaHue 0M3HEC-NPOIECCOB

A.l. Crparerudeckuit aHanm3 OM3HEC—IIPOLIECCOB

A.1.1. MogenupoBaHMe CTpPaTETrMYECKUX OM3HEC—IIPOLECCOB

A.12. PROMET

A.1.3. Ipyrue MeTonpl CTPATEIMIECKOr0 MOJEIMPOBAHNA OM3HEC-TIPOLIECCOB worrerreevreeeen

A.2. MogenupoBaHue Ha pas3HBIX ypOBHAX HpezcraBieHna ARIS

A.2.1. MopenupoBauue Ha ypPOBHE (PYHKIIMOHAJBLHOIO IIPE/CTAaBJIEHNA

A.2.1.1. Onpegenenne TpeGOBaHNMIT HA YPOBHE (PYHKIIMOHAIBHOM MOZEJIIN onoreemmersesereseneenee

A21.1.1. CrpykTrypa dDyHKLIMI

A.2.1.1.3. Tumnel obpaboTkn

A.2.1.1.4. Monean pelueHuit

A.2.1.1.5. O6benuuenne ornpefeeHUATPeOOBaHKIIHA YPOBHEe(PYHKIMOHAJIBHOIMOIE N .. 38

A.2.1.2. Koudurypuposanue QyHKIA

A.2.1.3. OnpenenennerpedoBanMil Ha YPOBHE (DYHKIMOHATBHOMMOIEIIN ooevveerormsenreceesessanens

A.2.1.3.1. IIpoexkTupoBaHmMe Monyie

A.2.1.3.2. Munn-cuenudmKalns

A.2.1.3.3. IIpeacraBieHne BbIXO4A

A.2.1.4. Peamuzanusa Ha ypoBHe (OYHKIVIOHAJBHON MOJENN

A.2.2. MomenupoBaHMe MIpeCcTaBJIeHUAOPraHN3a1u

A.2.2.1. Onpepenenne TpebOBaHMI HA YPOBHE OPTaHUBALVIOHHON MOEIIM coeemeerersecsssessessen

A.2.2.1.1. OpraanzaiMoHHble CTPYKTYPHI (MepapXUdecKye OPTAHMUBALMM) ..omcrccssossenes

A.2.2.1.2. PoneBas KOHLIEIUA

A.2.2.2. KoHuUrypupoBaHMe OPraHM3alMOHHOM CTPYKTYPBI

A.2.2.3. Cnennukanyusa OpoeKTa Ha YPOBHE OPraHM3alMOHHON MOJeJn

A.2.2.3.1. Tonojsorus cetn

A.2.2.3.2. Tunel KOMIIOHEHTOB

A.2.2.4. Peanu3anysa HA ypOBHE OPraHU3alVIOHHON MOAEJN

A.2.3. MozenupoBaHyue Ha yPOBHE IIPeACTaBJICHUSA JaHHbBIX

A.2.3.1. Onpenenenne TpeboBaHMIT HA YPOBHE MOAENU JAHHBIX

A.2.3.1.1. MakpoormnncaHnue

A.2.3.1.2. Muxpoormcaumna

11
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ARIS - mogenupoBaHue 6mM3Hec-npoLeccos 1

A. ARIS - mopenupoBaHue
GusHec-nNpoLeccoB

B ApxwurexType MHTErpMpOBaHHBIX MH- B
dopmanmonnbix cucteM (ARIS) MOKHO BBI-
JleIUTh YeThIpe acleKTa:

m xouuemmio ARIS («3pamme» ARIS),
NIPEACTABJIAIONIYIO €000l apXUTEKTYPY
IS OIicaHusA OysHeC-IIPOLECCOB; ]

m xoHnempo ARIS, npeasararoiyo meTo~
bl MOZEJIMPOBAHMA, METACTPYKTYPBI KO~
TOPBIX IPEJCTaBJEHbI B MHEPOPMALIMOH~
HBIX MOZeJAX;

xounenumio ARIS kak dbysmameHT npu-
kiansoy cucremel ARIS Toolset, paspa-
Oorannoit ¢upmoit IDS Scheer AG

IJIA TOAJEPOKKM IIpolLiecca MOZesu-
poBanus,
ARIS — «apxXuUTeKTypy» OM3HEC-MHMKM-

HupuHra (ABJ), mpencTaBIAONyI0 KOH-
LIENLMIO KOMILJIEKCHOTO aBTOMAaTU3UPOBAH-
HOro yIpaBJyieHusa OmaHec-Iporeccami.

Crparervyeckuii aHanua G13Hec-npoLeccos
W LieNeB0a KOHISMTYANILHOE NPOBKTHPOBAHUE

"3nanne” ARIS

Creumduaumn

peanvsalLymM

Onucanue
peanvsatim

Dannble

. Ynpagnenue Qynkuust

Onpegienerue TnefosaHmui

Cneuwpukaums npoekra

Onucanue peanuaaumm

Buixop

MHbOPMALMOHHNE Y
KOMMYHUKALHOHHBIE TEXHONOMW

Puc. 1a.

3nanwne ARIS (Scheer. ARIS — Business Process Frameworks. 1998, puc. 17)
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2 MoaenupoBaHue 6u3Hec-nNpoueccoB

Konnemmma ARIS paccmarpusanacs
panee B Hamel KHure ARIS — Business
Process Frameworks!, rge Mbl mokaszaJmn,
KaK MOKHO YIIPOCTUTH OIMcaHue OmsHec—
IIPOLIECCOB, BBEJA Pa3JMYHbIE YPOBHY IIpes-
cTapJieHMA ¥ (pasbl MOAENM IKMBHEHHOro
IMKJIA. JOTa KOHIENNUsA, U3BEeCTHAR KaK 373~
une ARIS, mpousmiocTpupoBaHa Ha puc. la.

MeToasl MOAENIMPOBAaHMA KJacCUuIm-
PYIOTCA C IIOMOIIBIO Pa3JIMYHBIX MoJeJen
u ypoBHelt 3aauusa ARIS, KoTopeIe ABIAOTCA
[JIAaBHOI TeMOit 9Toit KHuru. IIx mertacTpyk-
TYPBI ITOAPOGHO ONMCHIBAIOTCA B PAMKaX MH-
dopmarmonHoit mogesn ARIS.

B 1992 r. pupma IDS Prof. Scheer GmbH
(Caapbprokken, I'epmamns)  paspaborada
Ha 6ase xonuempmt ARIS naker ARIS Toolset,
nperHas3Ha4YeHHBIN IJA co3nanuAa
M COIPOBOXKAEHMUA MOJAEJIel IIpOrpaMMHOIO
obecnieuenns. (Ha puc. 16 moxasas nojn3osa-

Tenbckuit uHTepdeiic ARIS-Easy Design.)
Merogosnorua ARIS obserdaer paspaboTky,
NOCJIeI0OBATEbHO  HAalpaBiAd  AeiCTBUA
[0JIb30BaTEJIA.

ITaker ARIS Toolset, 3aBoeBapLInMit or-
POMHYIO INOIYJIAPHOCTb Y UIMPOKOTO Kpyra
SKCIIEPTOB, 3aHUMAIOIINXCA COIOCTABJIEHN-
eM pa3JuYHBIX METOIOB MOJAEJUPOBaHUA,
AABJIAAETCA MUPOBLIM JUAEPOM B 0061aCTU IPO-
I'PaMMHBIX CPEZCTB MOJEJVMPOBAHMA M aHA-
Ju3a GmsHec-1poreccoB. Kak To HU cTpaH-
HO, HO MHOTZAa YIyCKAIOT M3 BMUAY IBa
IIepBBIX AacleKTa, YIOMAHYTble B HadaJje
OaHHOM KHUI'M (APXUTEKTYpa M MHPOPMAaIIN-
OHHasa Mozenb), a ARIS sawacryio npupas-
HMBAIOT K IOHATHUIO <MHCTPYMEHT». Memay
TEM MBI BCEIIeJIO NIOAAEPIKMBAEM TOUKY 3pe-
Husa Baxa, BpexTa 1 Apyrux CreumasucToB.
(Bach, Brecht, Hess, Osterle. Enabling Systematic
Business Change. 1996, c. 28), KoTopble, 00-

<« CTpoKa 3arofioBKkoB
<«— CTpoKa MeHI0 (TexcToBast)

100% [ o © <— CTpoka MeHI0 (3Hauku)
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Puc. 16. Monb3oBatenscknii untepdenc ARIS Easy Design

B pycerom uzdanuu xnuea A.-B. IHleepa sviuma nod Hassanuem « Busnec-npoyeccni. Ocnosnbie nonamus. Teopus.
Memodwi». (M., Becmv-MemaTexnonozus, 1999). - IIpum. ped.

16



ARIS — moaenupoBaHue 6M3Hec-NnpoueccoB
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CYyKIaa IOCJIefOBaTeIbHOCTh B3TAIOB IIPO-
€KTOB, CBA3AHHLIX C MOAEJUPOBAHMEM, YT-
BEPIK/IAIOT, YTO BEIOOPY MHCTPYMEHTOB BCe-
rga [AOJBKEeH —IIPefIIecTBOBaTh  BbIOOp
meTonoe («IIpexpge — wmeropnt!»). Cob-
CTBEHHO TIOBOPs, MBI TOTOBBI IIOWMTM elile
maJbllie ¥ B3ATHh Ha celsl CMEJIOCTh YTBEPIXK-
JaTb, YTO [IPU OLeHKe IIPUTOZHOCTM M IIOJ-
HOTHl METOJOB HeoO0XoAuMMO CcHadajga pac-
CMOTpPEeTh apXUTEKTypy ¥ JMIIb [OTOM
BolOpaTs MeTompl Takmm obpasom, Tesuc
«IIpexxe — MeTonEI!» caenoBajo Obl yTO4-
HUTb U JOHOJHUTE: «IIpeskme Bcero — ap-
xuTerTypal».

Kounenma ARIS ABM (cm. puc. 1B) oTpa-
sKaeT cucreMy oOpaTHBIX CBA3e€li: OT co3pa-
HUsA OM3HEeC-IIPOIECCOB, Yeped CTaIuI0 IJja-
HUPOBAHUA M YIpPaBJEHUdA, - K peasiM3aluy
C IIOMOII[BIO CHCTEM aBTOMATH3alNM TIOTOKOB
pabor (workflow) 1 dyHKIMOHAIBLHBIX KOM-
noHeHTOB. B "acTHOCTH, CBA3BIBAHUE YPOB-
ueit I u II no3BonAET IPOBOAUTL HEIIPEPBIB~

MopenupoBaHue Gu3Hec-nNpoLeccoB

HOEe COBEpIIIeHCTBOBaHME IIporeccoB. Bojee
nogpobuo koHuenuua ABV mapazny ¢ apy-
MMM BOIIPOCaMM paccMaTpuBaeTcs B pabo-
Te: Scheer. ARIS — Business Process
Frameworks. 1998.

B nepBbIX pa3znesax 5TOM KHUIM 00CYK-
JaloTCA METOABI MOJEJMPOBAaHUA CTPaTEru-
yecKkux OmsHec-nponeccos. Janee paccmar-
PMBAIOTCA  Pas3iMyHble MOZEaM  (THMIbI
npexacraeaennit) ARIS. Ommcanne Kasxmoit
MOJeJIV TIOCTPOEHO B COOTBETCTBUM C IIOCJE-
JOBaTeJbHBIMM (hbadaMy KM3HEHHOIO LIMKJIA
ARIS — ot onpezgenenusa TpeboBaHmit
o onucaHua peannsanuy. CHadajsa MBI IO~
pO6HO M3JI0KVM MEeTOJAbI MOAEJIMPOBaAHMA Ha
ypoBHe onmcaHuA TpeGoBaHMIA, a 3aTEM IIO-
xaskeM, kak KoHuenuusa HOBE ucnoabsyer-
ca Ha ypoBHAX 11-1V, BEIBeIeHHBIX IIPY KOH-
durypanmm cucreMmbl, 0asupylolenca Ha
MOJeJIAX, KOTOPbIe ITOCTPOEHb] Ha YPOBHE OI-
penesenus TpeboBaHWI. ITO IIOKa3aHO
CTpeJIKaMy Ha puc. 2.

Nnasuposaxmue
¥ ynpasseHue npoueccamm

noTokamu pabor

O6uexr obcyxaeHys: KOHGUIypauus
KoHdurypaiius

Puc. 2. CTpyKTYypa KHMrM, oTpaxatowas koHuenuuio ARIS
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ARIS —~ mopenvposaHne 6M3HeC-NPOLECCOB 5

Takum ob6pa3oM, mporpaMMHOe obecrie-
yeHMe Ha ypoBHAX II-IV MoxHO oxapakTe-
pu3oBaTh Kak 0bos0oury. [Iys CBA3M C KOHK-
PETHBIMM HPUJIOKEHUAMM DITY 0DOJIOUKY
cilenyeT HAIOJHUTL COAEPKaHMEM, IIpen-
CTaBJIEHHBIM B MOJEJAX O¥3HeCc-IIPOIleCcCOB
Ha ypoBHe L.

Hanpumep, nHQOPMAIMOHHYIO CHUCTEMY
NJIaHMPOBAaHMA MOIIHOCTE) Ha yposHe II,
npexJie 4eM ee MOXKHO OyZJeT MCIIOJIb30BaTh
B KaueCTBe CHCTEMBI yIIpaBJIeHNs 1J1d 00Jb-
HMYHOI OIepalMoHHoi, HeoOX0aMMO CHaua-
Jla IPUBSA3aTh K MOZEJN IIPOIIeCCOB, BBIMIOJ-
HAeMbIX B OosnbHMIlE. TOYHO Tak ke, Ipexe
4yeM MH(QOPMAIVIOHHYIO CHCTEMY ILJIaHUPO-
BaHMA MOIIHOCTEN MOYKHO OyIeT NIpUMEeHNTb
K YHOPaBJEHMIO JOTVICTMKOM, ee HeoDXomuMo
IIPMBA3ATH K MOZEJIV IIPOLIECCOB, CBASAHHBIX
C IIAPKOM Irpy30BBIX aBToMoOuelt. Takyum 06-
pa3oM, 0D00IIeHHOe MTOHATHE «pecypce», dhu-
rypupyloliee B CHUCTEMe ILIaHMPOBAaHMA
MOILI[HOCTEelt, Ha ypoBHe I mozenu OusHec—
IPOLIECCOB HAIIOJHAETCA KOHKPETHBIM CO-
JEp)KaHMeM, B JAHHOM CJydae «XUPYPT,
npubop [aA MCKYCCTBEHHOTO JBIXaHMA
U KOMKa» MWMIM «BKCIEOUTOP, TPY30BUK
U CRJIAZ>.

AHAJIOTMYHO CTPYKTYpPHI IIPOIECCOB MC-
[TOJIB3YIOTCA JJIA KOH(PUIYPUPOBAHUA CUC-
tem workflow Ha yposHe IIl 1 npukmaaHbIX
cucteM Ha ypoeHe IV. OTcrona ¢ oueBugHOC-
TBHIO BBITEKaeT HEODXOAMMOCTb B COOTBET-
CTBYIOIMX MHTepdecax Ijsa DTUX CUCTEM.
CoBpeMeHHEBIE CTaHJAPTHBIE MPUJIIOMKEHUA
tina SAP R/3 wun BAAN IV umeror cob-
CTBEHHBIE MHCTPYMEHTBI KOHMUIYypHpoBa-
HUA U HacTpoiiku, a cucremsl workflow —
coDCTBEeHHBIE HA3BIKM KOHMUIYPUPOBAHMA,
HanpuMep FDL (A3BIK ONMCaHMA IIOTOKOB)
B cucreme IBM FlowMark.

IlockoNBKY KOH(MIypMpoOBaHME OCyIle-
CTBJIIETCA Ha YPOBHE MOZeNy OmsHeca, MbI
paccMaTpuBaeM ero Kak pacIIMpeHHbI Ba-
PMAHT ONMCAHUA Ha YPOBHE ONpPeAeseHuUs
TpeboBanuit. O KOHMUrypauUAxX MbI IIOTOBO-
P¥M HIOCJIe TOTO, KAK PaCcCMOTPUM OIIpeeJe-
Hue TpeboBaHMIL

3aTeM MblI KOCHEMCS OTODpaskeHnsa Moae-
Jiert busHeca B OOBEKTHI HA YPOBHAX CIIELV-
bmKaIMy NpoeKTa U OMMCAHNUA Pean3alinin.

IIpn peasmmsanyum MHGOPMALVOHHBIX CUC-
TeM Ha BceX udeThIpex ypoBHaAx ABV ARIS
repexoy OT onpejieseHns TpebOBaHMIT K O~
CaHMIO peanus3aluy OOBIYHO CBA3AH C IIPO-
IrPaMMHBIM o0ecIledyeHneM Ha KaKJoM YPOB-
He. JOTa mpolesypa He 3aBUCMT OT TUIA
peanmusyembix cucteMm. Ha puc. 2 morasaH
npolece peaausanuyu Ha yposHe IV, mpen-
CTaBJIEHHBII B BUJE CJHEAYIOIIMX OJHA
3a Apyroit (a3 (ompepesieHne TpeOOBaHMIA,
crienMUKaLMA IPOEKTa M ONMCAHNE Peasi-
3auun). To ke caMoe OTHOCUTCS K IPOTPaMM-—
HOMy ofeclledeHMIO Ha JPYTUX YPOBHAX.
Ms! s KpaTkO 00CyAyM BOIIPOCH! peasm-
3al/M B COOTBETCTBUY C HAILMM IOHUMAaHUEM
OnszHEC-MHPOPMATHKIL.

dasa onmucaHMs KaMKJ0M MEeTaMOIeau MC-
MOJIL3YIOTCA AMATPAMMBI KJIACCOB ¢ 0603Ha-
YEeHUAMH, IPUHATHIMUY B YHUPUIMPOBAHHOM
Aspike Mmomeamposamusa (UML, cm. UML
Notation Guide. 1997). 3rot Tun npeacras-
JIEHUSA aHAJIOTM4eH Mozeay YeHa CYIIHOCTb—
otHowrenne (ERM, cm. Chen. Entity
Relationship Model 1976), koropasa pac-
cMaTpuBaJiach B NpenpIAyIIMX WU3LAHUAX
DTOJ KHUTH.

Ha pwmec. 3 00BexTs MOAEIMPOBaHUSA
Ha A3bike UML, npuBeeHHEIE B HACTOAIEM
U3TaHuUM, CPaBHUBAIOTCA ¢ o0bekTamu ERM.
O6o3nauennsa UML npezncraBieHs! B pasge-
Je A3.2.1.1.1.
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6 MopaenupoBaHue Ou3Hec-nNpPoLEeccoB

Mozgenb cywHocTboTHOWEHUe (ERM) YHuduuupoBaHHbiii 836K Mogenuposanus (UML) A.
qugzn Cywpocts = OBvexT qugz”
Tun cywHocT =
KIWEHT Knacc {obvekros) KIMEHT 1
BU
KnueHt Ne, eTC.
\ y KAMEHT
s
KIVEHT ...C atpnbyTamu VMg HVEC
Anpec
CTi
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CtpaTternyecknii aHanus 6usHec-npoueccoB 7

A.1. Crparernyeckumin aHanu3
Ou3Hec—npoueccoB

TIocKOJBKY IpeACTaBJIeHMe OPTaH3aLmn B
BUZE COBOKYITHOCTM OM3HEC-IIPOLIeCCOB SABJIA-
€TCs HOBOJ [TapayrMoii B KOPIIOPaTUBHOM WH-
SKMHMpPUHTE, IIpeKJe deM IepeiTy K ommca-
Hmio 3mauna ARIS (cm. puce. la), pacecMoTpum
CTpaTerndecKuii aHaan3 OM3HEC-TIPOLIECCOB.
Ecam B oCHOBe TeyiopmaMa JIedKaJl IIPMHIIUIL
CTPYKTYPUPOBaHMA (PYHKIMI B COOTBETCTBUA
¢ 00’ beMOM HEOOXOAMMBIX YCUJVIA, UTO, B CBOIO
odepenib, BeJIO K Y3KOJ crienmasm3anym paboT-
HUKOB, TO IIPM OpraHus3almm Gu3Hec-mporec-
coB 00'bEKTOM BHMMAaHUA SABJIAETCA CUHEPTY-
YeCcKui addexT, T.e. IIOBBIIIIEHME
adhpeKTMBHOCTH MpoLiecca 3a CYeT B3aMMO-
BIAMSHMUSA YYacTBYIOIUMX B HeM QYHKUMIL
Vnesa 3axaodyaeTcs B TOM, YTOOBI 00eCIeunTh
CTa0MJILHOCTD IIPOIIECCA B pe3yJbTaTe JoC-
TUKEHMUS BBICOYAIIET0 YPOBHA KBaIN(PUKa-
LMY [IePCOoHAJIA.

OTH OCHOBOIOJIATAKOIIME M3MEHEHUA
B NPUMHLUIIAX KOPIOPATMBHONM OpraHmsa-
LMY HOCAT CTpaTerndeckKuit xapakrep, oka-
3bIBas BJMSAHME Ha KOHKYPEHTOCHIOCOO0-
HocTh mpennpuatusa. C  Hauboablest
0YEeBUAHOCTBHIO 3TO NIPOABJIAETCA B (PUIO-
codpuy «IMOAUYMHEHUA CTPYKTYpPhI IIpouec-
cy, a mpouecca — cTpaterunm» (Osterloh,
Frost. Prozefimanagement. 1996, c. 3). VInpiMn
CJIOBaMM, IIPU MHKMHUPUHTE OCHOBHBIX IIPO-
11eCCOB MCIOJIb3YIOTCA KOHIIEINY CTPaTEeIn-
YEeCKOro mnjaaHuMpoBaHusa Takum obpasom,
cTparerm4eckmnit aHaan3 GM3HeC-IIPOLIECCOB
U ompefieleHye CTPaTerMdecKoll KOHLeNTy-
aJIbHOM CXEeMbI ITO3BOJIAIOT MUAEHTUDMULIMPO-
BaTh KJIIOUEBLIE LIEJIM M CEKTOPbI OmaHeca,
NpegBapuUTesIbHO HaMEeTUTh HOBEIE OM3Hec-
npomeccsl (KoTopble mIpencTouT paspabo-
TaTh) U Aa’Ke BBIABUTE clalble MecTa.

Kpowme Toro, cTpaTernyecknii anaans 6mus-
HEC-IIPOLIECCOB AaeT BOBMOXKHOCTb OIIpefie-
JUTh, KaKMe HOBble MH(OPMalMOHHbEIE TeX-
HOJIOTUM 1eJIecoo0p3HO BHEIPATS.
Crparerndeckuit aHaJIN3 KaK aKTUBU3NPYIO-
Imiee Ha4ajl0 MIPaeT OCHOBOIOJATAIOLIYIO
POJIB 1 B OpraHM3anuy OM3HEC-IIPOIIECCOB.

A.1.1. MopenuposaHue
cTpaTern4eckux
O6u3sHec—npoueccos

OpraHnzalMoHHaa MOJeJb He SBJAeTCH
camonensio. OHa AOJPKHA OTpaskaTh Tpebo-
BaHNA, BBIIOJHEHNME KOTOPBIX HEOOXOAMMO
Znsa obecrieyeHns 3¢p(HeKTMBHOCTY, B HaCT-
HOCTM 3((PEeKTMBHOCTU pecypcoB, dddex-
TUMBHOCTM IIPOLIECCOB ¥ PbIHOYHOM 3dder-
TuBHOCTHU (Frese. Grundlagen der Organisation.
1995, ¢. 26). B pbIHOYHOM OTHOILIEHUM MIPEen-
npuATHe cunuTaeTtca 3(EPEeKTUBHLIM, ecau
OHO B TIOJTHOJ Mepe peayiM3yeT IOTeHIMaJIb-
HBI€ BO3MOKHOCTM PBIHKA, & pasjMyHbIE
OpraHmu3aluOHHbIe €OUHNIBI, BSaI/IMOJIEI‘/JI-
CTBYIOLIME C KJIVMEHTOM, HE ABJAIOTCA 3aBU-
CUMBIMM APYT OT ApyTa, 4TO YMEHbIAeT I10-
TPeOHOCTH B KOOPAMHAIIUNA. ITon
3O (PEKTUBHOCTBI0 PECYPCOB IPEAIPUATUA
NMOHMMaeTcAa UX 3¢p(PEeKTUBHOE UCIIONBL30BA-
Hye. OcoOeHHO 3TO OTHOCUTCS K TAKVM IIOTEH-
LMaJbHBIM (DaKTOpaM, KaK 4YeJIOBeYeCKUe U
MIPOM3BOACTBEHHBIE pecypchl. OdderTuB-
HOCTh IIPOI[ECCOB IIPEAIoaraeT (POKycupo-
BaHMe UX Ha KOPIIOPATUBHBIX IeJIAX.

ITapamerpsl 3 peKTNBHOCTH, KaK [IPaBU-
JIO, BCTYIIAIOT B IIPOTUBOpPEUME OPYT C APY-
rom. ['yrenbepr, HanpuMep, TOBOPUT O OU-
JleMMe, BO3HMKAIOIIel IIPY OLHOBPEMEHHOM
CTPEMJIEHM) K MMHMMAJBHOM IIPOJOJIIKI-
TEJILHOCTY IPOU3BOACTBEHHOIO IIMKJIA, T.€. K
3 PEKTUBHOCTY IIpOIECCa, M MAKCUMAJIBLHO-
MY MCIIOJIb30BAaHUIO MOIIHOCTEH, T.e. K 3dh-
dexTuBHOCTM pecypcoB (Gutenberg. Die
Produkton. 1983, c. 216).

Ha pmue. 4a npezcraBieHa cxema Ipef-
[IPUATUA, OPUEHTVPOBAHHOIO Ha (DYHKIVINL
Peur nzer o mpeanpuaATun, rae ANA BBIIOJ-
HEHUA Ka)J0i (DYHKIMM CO3[JaHa COOTBET-
CTBYIOLIAs OpraHn3auyoHHas equunia. Teo-
peTu4ecKn TaKas OpTaHM3alMOHHAA
CTPYKTypa [OJI’KHA CHOCOOCTBOBATH IIOBBI-
meHnio 3ppeKTUBHOCTU pecypcoB. OgHAKO
13-3a HeOGXO0IMMOCTY KOOPAMHALINY (PYHK-
uuit Gu3Hec-IpoLiecChl, HallpaBJeHHble Ha
cozmanume npoxykra/ycayru (II11-II4), Ha-
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Ctparernyeckuit aHanu3a 6Uu3Hec-nNpPoLeccoB 9

npumMep oOpaboTka 3aKa30B, OKa3bIBAIOTCA
Mas103¢PEeKTVBHBIMIML.

Ha pwuc. 46 npexncraBiieHa OpraHmM3alud,
OpPUEHTUPOBAHHAA VICKJIIOUNTENBHO Ha IIPO-
tecchbl. VIHBIMM CJIOBaMM, OpraHU3alIOHHbIE
eIMHULIbl TPYIIMPYIOTCA IO I[IPOLIECCAM.
3neck 3(p¢EeKTUBHOCTD IPOLIECCOB JOMIHM-
pyeT B yuiepb 3¢y heKTUBHOCTI peCypCoB.

Ha puc. 4B npuBeseHa cxeMa CMEILIaHHOIO
OpenrnpuATUS, CTPEMALIErocs YAOBJIETBO-

Jloructuka

OGpaboTka 3aka3os
KIMEHTOB
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lnaHupoBaHue
OCHOBHBIX
notpebHocTen
YnpasneHve
marepuanamm

Mnaxvposake
MOLLHOCTEH
Perynuposanue
MOLYHOCTEIA
Bblpava 3arasa

PUTB BCEM TPEM KPUTEPUAM C Iiesbio obecrie-
YUTH PHIHOYHYIO 3(p(hEeKTUBHOCTL 3a CYET
LIEHTPAJN30BAHHOM OpraHmMaaluy IIPOJaX
(«0ZHO JIMII0 IS KJANeHTa» ). 34ech IIpoLjecchl
MaTepMaJIbHO-TEXHUYECKOro  obecrnevueHns
[0 Pas3HBIM TPYIIAM IIPOAYKTOB ABJIAITCH
KpOCC-(PYHKIMOHAJIBHBIMY U, CJIENOBATEJb-
HO, 3¢pderTnBHEbIMU. IIpy 3TOM B IPOMU3BOJ-
CTBe, VICIIOJIB3YIOIIEM PECYPChI, YIUTHIBAIOT-
ca Bce MOTEeHIAaJbHbIE haxTopnl
3¢ peKTMBHOCTI.
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Puc. 5. OCHOBHbIE M BCNOMOraTesbHbIe NPOLECChl
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10 MoaenupoBaHMe OM3HEC-NPoLEeCcCOoB

HecmoTpsa Ha TO, 4TO TapaMeTps! 2 dek-
TMBHOCTM MWHOTZA BCTYIIAIOT B KOH(MIMKT
IPYr C APYTOM, OPMEHTAIMA HA IIPOLIECCHI
MOILIHO BTOPraeTcd Ha CerojHAIIHue MNpen-
npusatya. OnHa U3 TPUHYKNH TOTO 3aKJI0YaeT-
cA B TOM, 4TO 3(PEeKTMBHOCTE KOPIIOPaTIB-
HBIX IpoueccoB (ckaskeMm, B obmactu
MaTepUasbHO-TEXHUYECKOro obecreueHns
nian paspaboTku IPOAYKTOB) IPEACTaBIA-
€T HECOMHEHHYIO II€HHOCTh JJIf KJMEHTOB,
a TaK)Ke B TOM, YTO PYKOBOZCTBO IIOJIydaeT
BOBMOXKHOCTh YIIPaBJIATbL KOPIIOPATUBHBIMU
npoueccaMy, u3MeHAA MacmTab 3agayun, Ha-
IIPMMeED, COKpAILas IPOLIeCCH] IIYTEM VICKJIIIO-
YeHUA TOTO UJIM MHOTO (PaKTopa.

IIpennpuATUs ObITAIOTCA JOCTUYL PhI-
HOUYHOM 3¢ ¢eKTUBHOCTH, AesadA aKIeHT
Ha KOHKypeHTocnocobHocTy (M, TakuMm obpa-
30M, Ha PBIHOYHBIX KPUTEPUAX) IIpU cO37a-
HUM CTPaTErMYecKM Ba’sKHBIX (OCHOBHBIX)
rnpoteccos. JPGPEKTUBHOCTE PECYPCOB LOC-
TUTAETCA 3a CYeT IIPeAesbHO MOKoCcTH 1o~
TeHIMAaJIbHBLIX PaKTOPOB, HAIIpUMep, 3a c4eT
CriocoOHOCTM JIETKO IIepepacIpeneaarTs pyH-
KLIMY ¥ BKJIIOYATH VX B JPYIUe IPOLECCHI IIPpK
HEXBaTKe KOPIOPATUBHEIX MOLIHOCTEIL.

OcHoBHBIE NPOLECCH BAMAIT HA KOH-
KYPEHTOCIOCOOHOCTh MPEeNNpUATUA, OHU
ABJIAKTCA KPOCC-DYHKUMOHAJBHBIMU U
B3aMMOJEMCTBYIOT KaK C KIMEeHTaMU, TaK U
C MOCTABIIUKAMM. BBIIEJIAIOT ABE KIIOYEBBIE
KaTeropuyu OCHOBHBIX IIPOLIECCOB, BOKPYT KO-
TOPBIX TPYINUPYIOTCA MH(MOPMAIMOHHBIE U
KOOPJMHAIMOHHEIE IIPOLECCHl — JIOTUCTHUKA
(MaTepnaJbHO-TEXHUIECKOE obecneue-
HUe) 3aKa30B U pa3paboTka HOBOro mane-
and (cm. puc. 5). Ora KIaccupmKaIa U3HaA-
YaJIbHO HOCUT ODIIMIL XapaKTep U JOIyCKaeT
JaJsibHenywo geramusanuio (Osterloh, Frost.
Prozeffmanagement. 1996, c. 50). OcHOBHBIE
MpOoIleCChl MOXKHO JAu¢phepeHnpoBaTh II0
CTEIIEHM CJIOKHOCTHM (Hampumep, cpod-
HbI€, IPUOPUTETHBIE ¥ O0OBIYHBIE 3aKa3hl)
MJIN TI0 IpyINaM KJIMEHTOB (MHAMBUAYAJb-
HbIe U KOPIIOPaTUBHEIE).

Jdna aHamMs3a KOHKYPEHTOCIIOCOOHOCTM
MO>KHO MCIOJIb30BaTh KOHIETILNM CTPATeru-

YEeCKOro TIJIaHUPOBAaHMUA (Krcmar.

Informationsmanagement. 1997, c¢. 203).

Wurepecna rouuenima PokapTa, KOTOPBIL
MCIIONBb3YeT NOHATHE KPUTUYECKNX (DAKTOPOB
yenexa (Rockart. Critical Success Factors. 1982).
Kputuaeckne dpaxkTopr! ycrexa — 3TO Liey,
IOCTMIKEHNE KOTOPBIX TaK e Heo0X0AMMO
JUIS YCIIEIIHOM AeATEeNbHOCTH MPeAIPUATHUS,
KaK ¥ BBICOKOE Ka4yeCTBO, OIIePaTHMBHOCTD JOC-
TaBKM, KOHKYPEHTHOE IIPEBOCXOACTBO B 00J1a-
CTM HAYYHBIX JMCCJIEIOBAHUI ¥ ONBITHO-KOH-
CTPYKTOPCKMUX pas3paboTox (HVIOKP),
BBICOKA s r’MOKOCTE. VIMEHHO 3TH 1€V JOJIPKHBI
CTOATH B IIEHTPE BHMMAaHUA Npu paspaboTre
OM3HeC-IIPOIIECCOR.

IIpepnoxkennaa IlopTepom nemnouka a0~
OaBJeHHOTO KauecTBa (CM. puc. 6) IpeacTas-
JdeTr coboit MHPPaCTPYKTYPy, ITOKa3bIBalo-
Y0 3HA4YMMOCTh (pyHKUMIL IlepBUYHBIMM
ABJNAOTCA (PYHKLMHK, TpeIHA3HAYEHHbIE He-
IIOCPESCTBEHHO JJIS CO3JAHMUA MJIM JCIIOJb-
30BaHUA Pe3YJbTATOB AEATEJHBHOCTU IIpen-
OpUATUA (ROpIIOPaTUBHOTO BBIXOJa).
Bropuunsle dyHxUMM WIpaioT BCrIoMmora-
TEJIBHYIO POJb, obecrieunBasa HeOOXOAUMYIO
MHQPPACTPYKTYPY U CPeACTBa YIIPaBJIEHUSA
IIpM BBINOJHEHMY II€PBUYHBIX (PYHKIMIL
Omnpeznenus, xakuM o00pa3oM IepBUYHbIE
(hYHKIMM B3aMMOZENCTBYIOT C IIPOLIECCAMU
JobaBiieHNA KatecTBa, MOMKHO paspaboraTsb
MIpefBAPUTEJIBHYI0 CTPYKTYpPY IIPOLECCOB,
KoTOpad, B CBOK O4depenb, OyZeT CIryKuUTb
IepBOIi CTYIEHBIO K OPTaHM3aIVY IPOIIECCOB.

Ha puc. 7 npuBeneH npuMep peaJbHOIO
mpoiecca € YKa3aHMEM COOTBETCTBYIO-
INMX HOAIIPOLIECCOB U UX CBiA3el. B onuca-
HUM Ha BEPXHEM YPOBHE OIpefesseTcs
KaK bl TUII BEIXOAHOTO IPOAYKTA JJIsI IIPO-
LIeCCOB, CBA3AHHBIX C «y3JIaMM», M IIpolec-
COB, CBABAHHBIX C TOTOBBIMM TPY30BMKAMIL.
Ja bu3Hec-npoLneccoB, CBA3aHHLIX C 00CIy-
$KMBaHMEM KJMEHTOB, TUIIBI BEIXOAHBIX IIPO-
IYKTOB MIEHTUYHBI, B TO BpeMs Kak OusHec-
IIporiecchl 00paboTKY 3aKa30B NeJIATCA Ha JBa
BapMaHTa — «y3JbI» U «aBTOMOGUIIN».

Ha puc. 8 npruBezena meramozesas 3TUX
TIOHSATUI.
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CtpaTteruvyeckuii aHanui 6MsHec-NpPoLeccoB 11

KopnoparieHas uHpacTpykTypa
T T
BropuuHble/ YnpasneHve YeNoBe4ECKUMM Pecypcamu
BCTIOMOraTeNbHble f f
OyHKUMM Pa3pabotka TexHonorum
Crabxenue
MNpopaxa n O6cnyxusanne
Jloructuka | MpoussoacTeo MapKETUHT Jloructika KMEHTOB
. J
Y
TepBuuHbie PyHKLMK
Puc. 6. Llenoyka nobaBneHHOro kayecTsa, npegioxeHHasa Moprepom

(Porter. Wettbewerbsvorteile.1992, c. 62)

Knacc TIAPAMETP 3DPDPEKTUBHOC-
TU obp3yeTrcs u3 napaMeTpoB 3¢peKTuB-
HOCTM OpPraHM3alUMOHHBIX IIOApasjesieHuni
(0 KATEropMAM «IPOLIECCHI», «PEeCcypChl» U
«PBIHOK»). MlepapxyuyecKye cerMeHThl, IIpe-
CTaBJIEHHBIE Ha puc. 4a-B, COCTaABJSAIT
knacc OPTAHUBAIVMOHHBIN  CET-
MEHT. 3TOT KJ1acc JeIUTCA Ha IBa IOAKIaC-
ca: ®YHKIIMOHAJLHEII CETMEHT —
IJ1A IPEANIPUATHI C TOPU30HTAJNBHON CTPYK-
typoit 1 CETMEHT BU3SHEC-IIPOITECCA
— A TpefupuUATH € BEePTUKAJIBHON
cTpykTypoit. Takum obpasom, Ha puc. 4B
KasKJbIl OpPraHMBallMOHHBI CETrMEHT IIpefi-
CTaBJAET OTAEJbHYIO 00JacTs. Briaan opra-
HM3AILMIOHHBIX CEIMEHTOB B MapaMeTpsl 3¢-
(PEeKTMBHOCTYM OINCBHIBAETCH PEJIALMOHHBIM
xiaaccom BKJIAI B OOPEKTUBHOCTD.

BxJjaJ MOKHO IIPEJICTABUTE TAKIKE B BULE
TabanI] ¢ IIOMOIIBIO CJIOBECHOTO OIMCAHUSA
nan (ecay 3TO BO3MOYKHO) KOJMIECTBEHHBIX
moxkasatedeit. Puc. 9 mimocTpupyeT oLeHo4d-
HyI0 Tabuuily AJA OpuMepa, IPUBeNeHHOTO
Ha puc. 4s.

Doxyc meATeNBHOCTV OpraHM3alnii, opyu-
E€HTMPOBAHHBIX Ha (PYHKIMM MM ITPOLIECCHI,
CTAHOBUTCS OYEBMUIHBIM M3 YMCJIA DK3EMILIs-
poB ceazenn wmexnay OPTAHUS3AIIMOH-

HBIM CET'MEHTOM u xaaccamu ®YHK-
O, JOBABJIAIOIIIAA KAYECTBO, u
OBJIACTB BBEIXOJIA.

TepMuH «(pyHKIMA, JoOaBAAIOILIAA Kade-
CTBO», 03HAYAET, UTO MBI MMEEM JEJIO C MOLII-
HbIMM (PYHKUMAMM (MM, MHAYe, — IIOA4YN-~
HEHHBIMM IIPOLIeCCaMu), MPeLCTaBJIEHHBIMU
Ha puc. 6.

TuIbI BEIXOGHBIX IPOAYKTOB XapaKTepu-
3YIOT BasKHBbIE€ TPYIIbI IPOLAYKTOB M YCJIYT
Ha npeanpuaTtuu (cm. puc. 10) u moryT 06T
CBA3aHBI IPYT C IPYTOM.

OpraHnzarmn, OpUEeHTUPOBaHHbIE Ha PYH-
KI[MJ, XapPaKTepU3yITCA JUIIb HECKOJbKY-
My CBA3AMM (accoumanmamu) Mesxay PYH-
KIIMMOHAJIEHBIM CETMEHTOM "
OYHKIIUEN, TOBABJAIOIIEN KAYE-
CTBO, (B npesesne nx umcya0 CBOAUTCA K 1) n
MHOKecTBOM cBszeir mexny PYHRIMO-
HAJIBHBIM CEI'MEHTOM #n THUIIOM
BBIXOJHOTI'O ITIPOAYKTA. Opraunzanmm,
OPMEHTUPOBAHHBIE Ha IIPOLIECCHI, HAIIPOTUB,
XapaKTepU3yIOTCHA JIMIIb HECKOJIbKIMMU CBS-
samu ¢ DYHKIIMOHAJBHBIM CET'MEH-
TOM (B npezmene ux 4UCIO CBOOUTCA K 1) n
MHOKeCTBOM cBaAsell ¢ PYHKIIMAMMU, TO-
BABJIAIOIIVIMIM KAYECTBO.

25



Puc.

(142 2 ‘S66] UISS2Z0AASIDYISar) UOA UOYIUYD( “4auwyo41y) 80003N0dU-ODHENQ SUHEBONLIO 'L *ond

smﬁadﬁ anaLouat @ E..EHN s ‘goido ..:bew%
ergeduLQ) ouHatToAg exl0gedgQ auatasod]) fexettody)
nwewek 3
IMHHREKED
‘mooshody
SOERIEE.
ek euifrodu BLOQ
< ma,__A 103EX OJOHKIHOY (e oxd 60,001
exaediigy e { . Q@So [ sSauamdentiady — i
0
wotreinno |
MHaugeduL amHhouANRE
aoLHAUIN BT wiAudg
v 1
050 WoTeInD AN Aunnonden
< aygeduso T w“.—wmmw oz.__a:_ww_sam omrouseduk g——guHesoduiaodu AvonaueLot! -kudhauaLudestiodu A|_y H auogedgo foxodu ou
ou wkog ou WA ou WIAOK 47 ou wikirog | ou VA ou WIktrog U Wi ﬂ(o: WALk Ou WIAIDE iy
SOFPAPE
zasagw.a . _ dqo ‘a0JdoL
ou WAL [T
a

MoaenuposaHue GM3HeC-NPoLeccoB

aHaodk WaHxdas eH BUHEOKUQ

Tiacedgo ewo0duy eniody
=< ErEg ¢ sz__imo T DIOUH QUHEBOMHEA) AUHEROMUQ

12

26



Onucanue 6uaHec-npoueccos (Kirchmer. Definition von Geschdfisprozessen. 1995, ¢. 271)

Puc. 7.

CTpaTeruyeckuii aHanu3 6usHec-npoueccos

MAPAMETP  |0..*
3ODEKTUB- T
HOCTM !
1.4 X
l
B B BK/IAZL KdY B
:-)mgagrus- —————— SOOEKTUB-
HOCTb HOCTb
1
OPFAHU3A- LEMQHKA
UMOHHBIA JIOBABIEHHOIO
CEMEHT KAYECTBA
Ho.
ACCOLMALINS
BCTIOMOTA- CEMMEHT BM3- OYHKUMOHATIL- 0.1 OC-0K BOWL
TENbHbI {> HEC-TPOLIECCA HbIA CETMEHT OKKDY
NPOLIECC (BNC) (0C) 07|
0. 0.1 Jo.* .
1.4]0.* !
L0 | @vHKuMg, - .
T ——1 AOBABIIOLLAR
| KAYECTBO (®K)
1 > noauMHeHne
0.*
ACCOLWALING
BIC-0K
AOMUHUPOBaHKE
|
. CTPYKTYPA
OAEPXKA |- - ACCO i CYMMAPHbIH OYHKLAY, J0-
f @ cbcuil)ABU'k1 """""""" BbIXOZ, BABNSIIOLLEN
. KAYECTBO
2. '
]
BbIXO, !
1.* A 0.* noaYMHeHme
BKIATL 0.*
Of-Koy
: [IOMMHHPOBAHUE
X 0.* —0.*
KPATVYECKUM
- T 3 OAKTOP [
lo.. ! | yonea (koy |0
BAPVAHT '
OCHOBHOIO
MPOLIECCA (BOM) BKTAL
. ; Oon-Koy
0.. !
OCHOBHOM /\ PYINA
MPOLIECC (OM) [g.* 0.*]  KIMEHTOB
0.*
0.
CTENEHb
CIOXHOCTH
Puc. 8. MeTtamopens crpaterum 6uaHec-npoueccos ARIS
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14 MopaenupoBaHme GU3Hec-nNpoueccos

Mapametp
3hdexTMBHOCTH
PuiHouHas 3ddexTUBHOCTL SddekTUBHOCTL
3hHEKTMBHOCTD npoLeccos pecypcos
OpraH13aUnoHHbii
CermeHT
Boicokasi: KoOpAMHaLMA Cpepnnss: Xopouwee
no4tu He Tpebyercs, MHOXECTBEHHOCTb CNONb30BaHME
XOpOLLEe MCMONb30BaHNE CUCTEM MaTepuanbHo- pecypcoB oTaefna
Mponaxa BO3MOXHOCTEH PbIHKA TEXHUYECKOro npoaax,
Gnarofaps APUHLMMY obecneyenmsa €r0 COTPYAHMNKOB,
"OAHO ML 06ycnosnmMBaeT PEKNaMHbIX
AR KNeHTa” HEOOX0AMMOCTL BO3MOXHOCTEH
JMILb BCKOMb3b KOOPAUHALIMK UT.A
Buicokast 8 oTpene CpenHssi: pecypcbl
CpepHsst: Heobxopuma NIOTUCTHKY, pacnpeaensioTcs
KOOpAUHaLMA CpenHan B CMEXHbIX no OTAEMNbHbIM
Jloructuka C LEHTP/IM30BAHHBIM NOLPA3AENEHMSIX, CerMeHTam,
OTeNOM T.. B OTA€ENE BO3MOXHOCTH
npoaax npogax KOPPEXTUPOBKUA
W Ha NpoU3BOACTBE HE3HAYUTENbHBI
CpepHssi: npov3soacTeo
COKYCMPOBAHO .
Ha BCEX MpoayKrax, CpenHas: pasHopoaHLie npf.i"s%%fs}'.;:ﬁﬁue
VHOVBALYaIbHOE 3aKa3bl CO37aT
MpousBoacTs0 W3rOTOBNEHNE ApYT apyry pecypebi
CONPAXEHO ToMexH WCMONb3YIOTCA
. COBMECTHO
C rpoOMO3AKOi
npoLeaypoi
Puc. 9. Bknap, opraHm3aumoHHbIX CErMeHTOB B 3¢ eKTUBHOCTb

Crasp mexnay TUIIOM BBIXOIHOTI'O
IIPOOYKTA u CETMEHTOM BU3HEC-
IIPOITECCA moxkaseiBaeT, Kakue OusHec-
mporeccsl HeoOX0aUMBI A Pa3JUIHBIX THU-
IIOB BBIXOJHBIX IPOAYKTOB. JTO Tpebyerca,
HAIpUMep, AJIfA TOT0, YTOObI PeInTh, CIAeAY -
eT JM NPUBJEKaTh Pecypcbl CO CTOPOHBL
Korzma Te mam mMHBIE TUIB! BBIXOZHBIX IIPO-
OYKTOB IIePEeCTaOT CYIeCTBOBaTh, OTHaza-
eT ¥ HeOoOXOAMMOCTh B HEKOTOPBIX IIpoIlec-
cax. B To e BpeMA BO3HMKAIOT HOBBIE
TIPOIIECCH], CBA3aHHbBIE C IPUBJIEYEHUEM pe-
CYPCOB m3BHE. B3aMMOOTHOILEHUA MEKIY
THUIIAaMM BBIXOJHbBIX IIPOAYKTOB BbIPaKaloTCA
ceaspio KOPPEJIAIINA TUIIOB BBIXO/I-
HBIX ITPOAYKTOB. Takum o6pasoMm, B Me-
TaMoziesn (PUKCUpPyeTcA CTPYKTypa THUIIa

BBIXOJHOTO IIPOAYKTA,

Ha puc. 10.

InIpeacTaBJeHHaA

B nexoroperx 6m3Hec-mrporeccax (QyHK-
1y, 700aBJAIOIINE KaYeCTBO, XapaKTepuay-
JIOTCA OTHOIIEHUAMM TUIA <IIPEAIIECTBYIO-
mmag-mocaenyomaa». Takue OTHOLIEHM:A
omuceiBaloTea  ceazamu CTPYKTVYPA
OYHKIUU, ITOBABJAIOIIEN KAYE-
CTBO, n o0pasyoT pyHIaMeHT AJA CTpa-
TermyecKux Mogeneii Ou3HeC-IIPOLECCOB.
OTO OTPa’KEHO B METACTPYKTYpPE, IPUBELEH-
HOl Ha puc. 7.

B coorsercTBuM ¢ npeasnoxenHoi Ilopre-
pom Mozensio fobaBieRNusa KauecTBa On3Hec-

IPOILeCChl MOXKHO Pas3fesMTb Ha ABa THUIIA!
OCHOBHOM ITPOIIECC n BCIIOMOTA-

TEJBHBIV IIPOIIECC.

Puc. -

Bapm
npowy
3aka3

Puc. 1

Kp:
MOKH(
B LIEJIC
OaBaa
obpasu

Bagp
L 9liive
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iBJIEHHaA

ax QyHK-
IKTEpU3Y-
IECTBYIO-
THOLIEHNA
'VKETYPA
I KAYE-
maA CTpa-
IPOLIECCOB.
IpUBELeH-

oit Ilopre-
Ba OusHEC-
IBa TUIA:
IOMOT A-

Ctparernyeckuit aHanus 6usHec-npoueccos 15

™n
BLIXOAHOIO
NPOAYKTA
MATEPVATNBHbBIN
MPOAYKT YCIvTH
3ANACHBIE
AB HU
TOMOBU/b YACTH OBYYEHUE PEMOHT
Puc. 10. OBGnacTu BbIXOAR
Kputuyeckne
aKTOpb yCriexa
akTopL ye gﬂgﬂm:: OnepatvBHOCTb ApdeKTBHOCTL
Bapuantot NDOAVTE. [ROCTaBKM 3arpar
npouiecca 06padoTku poay!
3aKa30B KNUEHTOB
0O6paboTka 3aKa30B KNUEHTOB
CrangapTHbie vagenus Bbicokas Boicokas OueHb BbicoKas
O6paboTka 3aKka30B KNMEHTOB
CrieLpanbHbie Hanenvs OyeHb BbiCOKas OueHb BbiCOKas Bricokas
O6patorka 3akasos KNHEHTOB YpeaBblvaiiHo BHICOKAA YpesBuuaiiHO BLICOKaS Cpennss
Jaka3bl Ha 3an4acty
Puc. 11. OueHka KpuTU4ecknx GakTopoB ycnexa Ana PasnnyHbX BApUaHTOB npouecca

Kpuruiueckne daxroper ycrnexa (KDPY)
MOYKHO CBASKIBATE C OCHOBHBIMU IIPOLIECCAMY
B 1IEJIOM JIJIM C OTAEJIbHBIMM (PYHKIAMM, 0~
DaBJIAOIIMMY Ka4ECTBO, (PUKCUPYS TAKUM
o0bpaszom nx BRJIAl B KPY.

BapuaHTbl OCHOBHBIX IIPOLIECCOB, KJIACCU-
(pruppyeMble 110 IPYINIAM KJIMEHTOB MM IO

CTEMeHM CJIOMKHOCTM, CO3JAI0T CBA3KM MEMKIY
CYLITHOCTSAMM OCHOBHOM ITPOITECC,
TPVYIIIIA KJIVEHTOB u CTEIIEHD CJIOM-
HOCTU. PazmuHble OLEHKM KPUTHHYECKMX
(haKTOPOB ycIiexa MOKHO TaKsKe OTHOCUTD K ac-
cormatuBHOMY kiaccy BAPVIAHT OCHOB-
HOTO ITPOITECCA, 4TO NO3BOJNT B JaJIbHEN-
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16 MopenuposaHue Gu3aHec-nNpoLeccoB

1IIEM ONPEAENTSD 1€V, OTHOCHAILIMECS K COBEP-
IIIEHCTBOBAHMIO IIPOLECCA.

3aBMUCUMOCTD IIPOIIECCOB OT KPUTUUECKMX
(hbaKTOpPOB yCIIeXa MOJKHO OIMCATb C IIOMO-
ko Tabsmiy. Ha puc. 11 npuseseH npumep
OLIEHKM TpeX BapMaHTOB IIpollecca oOpabor-
KM 3aKa30B KJMeHToB. CBA3aB KPUTHYECKUE
daxTopsl ycnexa ¢ mapamerpamu dgdex-
TUMBHOCTM B IIpPOLIECCe CO3LaHMA OpraHu3a-

UMOHHOM CTPYKTYpPBl, MOJKHO II0Kas3aThb
3Ha4YeHUs IapaMeTpoB dDQPEKTUBHOCTH
1A NeATeJHEHOCTY IPeaIpUATUA

Bribpannsle BapuanThl OM3HEC-TIpoIEC-
cOB pa30MBalOTCA HA OTHEJIbHbIE OIIepallfioH-
HbIE 3TAIIbI C [IOMOIIIBIO AMarpaMM IIPOLIECCOB
(PCD). OTn onmcaHmusa COOTBETCTBYIOT CTpa-
TErM4eCcKOMY YPOBHIO, XOTS OHM ¥ MCIIOJIb3Y-
IOTCA Ha YpPOBHe ONMCaHUA TpeboBaHWMIL

MocTynun 3akas
3aka3 KIMEHTa
KIkeHTa
O,
1]
O6paborka ‘ e
33Ka3a Wanenve NpoAaX
—/
MogTepxae-
3akas
aKa3
AOWAT Kﬁmema Hyle 3aKasa
1 KIMeHTa
CEEE—
_ Mpoussog-
MNnanuposaxue MMpou3a0ac pom
sakasa TBEHHbIE Ha-
: :_ PAA-3aKa3bl
N
r |
Npousson-
an CTBeHHbIA
nnaH
B8 fNaK Ia
Mpeiickypan] ‘ Npoussoa-
Warotoenexue MaTepHanon CTBO
Omnpaska

Puc. 12a. [marpamma cTpareru4eckoro npouecca «kak €crb»

Puc. 12¢

IIpenct
CA JInIL)
YeBble ¢
ro mpor
Ha mua
Hec—IIp«
JoBaren
BepCUn ,
6ore: |
Informe

Ha p1
PUTEJIBE
eCTb» 1 -
K OmaHet
arpaMmE
HBIE B
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[IoxKas3aThb
TUBHOCTU

:-Tiporec-
‘epauyoH-
IpOLIECCOB
JIOT CTpa-
1CTIONB3Y -

eboBaHMIL

Crpateruvyeckuin aHanma 6GusHec-nNpoueccos 17

Nocrynun 3axas
3aKas KIMeHTa
KnMeHTa
(_—
O6patorka Orgen
L 3aKa3a Wapenve ‘ 0
| J
|
Moarsepxae-
g:::am HUe 3akasa
KIMeHTa
L
]
L Mpou3eoac- Tipon3soa-
M TBEHHbIE Ha-| CTBEHHbIV
pAp-3aKaskl L__nnas |
l\
3aka3 [Mpeitckypan] ‘ Mpouasop-
BKITIONEH Warotoererue MaTepuanos T80
B nniaH
Otnpaeka

Puc. 126. [Ouarpamma CTpaterm4eckoro npouecca «kaK fO0/MKHO ObiTb»

IIpeacraBieHna IPOLECCOB AETAIU3UPYIOT-
CfA JIMIB TOTZA, KOTAa HYKHO YKa3aTb KJIIO-
YeBbIE CTPATErUYECKIE HEAOCTATKY TEKYIIIe-
ro MpOLECCA Y NPEUMYIIECTBA OYyZAYIIETO.
Ha pmarpamMmax 1emo4yex mIporeccoB Gms-
HEC—IIPOLIECCHI IPECTABJIEHB! B BUAE I10CTIe-
JIOBATEJILHOCTU «YEPHBIX ALIMKOB» (IIPOCThIE
BepCUM JMArpaMM IIPOLIECCOB OMMCAHBI B pa-
Gore: Scheer. Principles of Efficient
Information Management. 1991, c. 22).

Ha puc. 12a u 126 npecraBieHb! IIpeiBa-
pUTENIbHBIE MPOLEAYPHI IJIA JaHHBIX «KaK
€CTb» M «KaK JOJIKHO OBITH» IIPMMEHNTEJBHO
K OusHec-nponeccy obpaborkn 3axazoB. Ju-
arpaMMBI IIPOLIECCOB OTPaKaloT COKpPallleH-
Hble BEepCUM KJIOYEeBBIX B3aMMOCBA3€Ei

ARIS-monenn OmsHec-mponeccoB. B oromu-
4YKe OT IIPOUIBOJIBHBIX CXeM Tabsuuwl gesna-
10T COOBITMIIHBIE AMArpaMMbl IIPOLIECCOB
(EPC) Gonee ymoboumraeMbIMu (CM. pasaes
A3.212), HO B HMX TpPYAHO OTOOPas3UThb
CJIOPKHBIE IIPOLIeIyPHbIE CTPYKTYPHI, HAIIpU-
Mep, 3aMKHYThbI€ KOHTYPBbL

IlepBrie nBe KOMOHKM Ha puc. 12a m 126
MIPeACTABJAIT IEPBUYHBINA IIOTOK YIIpaBJje-
HMS BKyIle ¢ MH(POPMALMOHHBIMM OOBbEKTaMI,
XapaKTePU3YIOLIMI IOTOK JaHHBIX. BHemHne
OM3HeC-TIapTHEPhI M BHYTPEHHME OpraHn3aI-
OHHBIE €OMHMIBI, YYACTBYIOIIME B BBIIOJHE-
HyM (PYHKLINIA, ITepedncieHbl B KoJIoHKe 4. ITo-
TOK BBIXOZIOB IIOKa3aH B KOJIOHKE 5.
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18 MoaenuposaHune Gu3Hec-NpoLeccoB

IIpu cpaBHEeHMM IIPOLIECCOB «KAaK €CTb» U
«KaK JOJIKHO OBITh» IIOCJIENHMI BEIUTPHIBAET
yIKe 3a CHeT TOro, YTO OTHAEeJIbl MPoJasK Ha-
NPAMYIO CPaBHMBAIOT HOBBIE KJIMEHTCKME 3a-
Kasbl ¢ CYLIECTBYIOIINM IIPOM3BOACTBEHHBIM
naaHoM. VICKIIoueHMe JIMIIHUX IIepeMelle-
HUJ JaHHBIX B PaMKaX OJLHOTO Iojpa3zzgee-
HMA [T03BOJIAET COKOHOMUTD HECKOJIBKO JHEl,
yCTpaHMB HEOOXOAVMMOCTDL HOMKMOMKUIAHMA
3aBeplIeHNus IJIAHMPOBAaHUA 3aKa3a B IIPO-

PHsen s @ockalen D

M3BOJCTBEHHOM ceKTope. Byarogaps Taxoi
cTpaTermy COKpallaeTcsa M CpejHee BpPeMsA
LMKJIA.

Yoxe Ha 9TOM dTalle B AMarpaMMbl HEIIO4YEK
MIPOLIECCOB MOXKHO BKJIOYMTHL OOLIMEe MOHA-
tua VUT. 3To n03BOJNAET UASHTUDUIMPOBATD
cepbe3Hble OTKJIOHEHUA B CUCTEME UJIN II0J-
YEPKHYTb LIeJIM CTPATEIMuecKOro ynpaBJie-
HUA MHQOpMaIyeil B 1jeJIeBbIX KOHIIENITUAX.

Puc. 13.

MocnenosarenbHOCTL BLINOAHEHNA Npouecca B pamkax Metoga PROMET

(Bach, Brecht, Hess, Osterle. Enabling Systematic Business Change. 1996, c. 271)

IIp
MeTac
paMmz

A.1.

Me
Tanne
(Inform
PROM.
1995;
Manag
paszmn
THBIE 1
BECOB,
Hec-IIg
KOpIIO]

Puc. 14
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CTtpaTernueckuii aHanu3 6uaHec-npoueccos 19

IIpu ormmcannm TpeboBaumit M IIOCTPOSHNN
METaCTPYKTYPhI BHOBb MCIIOJIb3YIOTCHA AUAar-
PaMMBI 1IeII0YEeK IIPOLIeCCOB.

A.1.2. PROMET

Merox PROMET paspaboran B CaHKT-
Tannenckom yumBepcurere, IlIBesinapus
(Information Management Gesellschaft.

BaTh UX ¢ MHPOPMAUMOHHLIMY TEXHOJIOIM A~
mu. Merogq PROMET noapepsxusaercs
ARIS Toolset.

Ha nepBoM sTare ompenenseTcsa KOPIO-
paTMBHaA CTPATETHUA, T.e. PEIIEeHUA OTHOCU-
TeJIbHO aJIbAHCOB, OPTaHN3AIMOHHBIX CTPYK-
Typ, HaIpaBJeHMii ps3BuTUA ON3Heca u
MHCTPYMEHTOB ynpaBienus. CereBasa gmar-
pamma, coorBercrByomad SWOT-aunann-
3y (SWOT — abbpeBuatypa, obpasoBan-

PROMET. 1994; Osterle. Business Engineering 1.  yao or cnos Strengths — gocTomcTBa,
1995; Osterle, Vogler. Praxis des Workflow— Weaknesses — HemocTaTky, Opportunities
Managements. 1996). B ocHOBe MeTOZa JeaT __ BoaMoskHOCTH, Threats — omacrocTH),

pas3JIMyHbBIE CETEBbIE AMarpaMMbl M CTaHIap-~
THBIE MaTPMLEL AJIA ONMCAHUA OTHOLUEHMHA U
BECOB, MO3BOJSAIOIME [IPOEKTUPOBATL OM3-
HeC-IIPOIIeCChl, ONMPAACh Ha CTPATETUYECKOE
KOPIIOPATUBHOE I[IIaHMPOBaHME, ¥ YBA3BI-

COCTOMT m
\ Maxpo-
npouecc

N\

umeet Kcmnoua

N/

UJUTIOCTPUPYET B3aMMOOTHOIIEHUA MEXKAY
KOHKYPUPYIOIMMM CUJaMM BHYTPM Open-
npusatud. CeKTopel JpyrMX CeTeBBIX aMar-
paMM OIMCHIBAIOT PaBJIMYHBIX YYaCTHUKOB
PBIHKA ¥ B3aMMOOTHOIIIEENS MEXKAY HUMM.

Mukpo-
npouecc

COCTOMT U3 —

€CTb

napannienbha \ ( npenuiecTeyer

notpe6naer~——
npoU3BoAT——

AtpubyT
BbIXOAA

VMeeT Buixoa

Mpouece —— ectb vacTo—— PyHKUMA

Puc. 14.
1996, c. 270)

|/

OTHOCHUTCA K yonex Boanarae<ﬂ Ha ynpasnser
MNokasarenb Kputnyec-
npoussoad- [——, ::;ﬁ:;ue—‘ Knii ¢daxtop lpynna AonxHocTb
TeNLHOCTH ycnexa

Metamopens PROMET (Bach, Brecht, Hess, Osterle, Enabling Systematic Business Change.



20 MoaenuposaxHue Gu3Hec-NpPoLEcCcoB

Kombunarium npoayKT/pBIHOK IIPUBA3BI-
BaIOTCA K KaHaJlaM cObITa B MaTpule HarpaB-
JeHui Ou3Heca.

Tlocse ompegeseHua U ONMCAHUA KOPIIO-
PATMBHOJ CTpaTernu OM3HeC—IIPOLIECCH Pac-
NpejeNsaOTCs II0 HallpaBjeHuAM OusHeca.
3aTeM mpolece, a TaKMXKe KadecTBO €ro OT-
JleJIbHbIX KOMIIOHEHTOB CPaBHMBAIOTCS C aHa-
JIOTUYHBIMK ~[IapaMeTpaMy KOHKYDPEHTOB.
ITocnenoBaTeNbHOCTS BBITIOJHEHUS OIepa-
Mt B paMKax IIPOLIECCOB IIPeABapHTesbHO
ONMCBIBAETCSA C IIOMOIIIBIO JOKYMEHTUPOBAaH-
HBIX «Il[ETI0YEK 3aJad», C YIeTOM TeX MH(OP-
MAaLMOHHBIX TEXHOJIOIM, KOTOPbIE ITO3BOJIAT
3aTeM IIPOTPaMMHO Pean30BaTh OTU 3a0a4n
(cm. puc. 13). IlpusenerHan 3aeck Tabsmiia co-
[TOCTAaBMMA C AMATPaMMaMMy IIPOLIECCOB B KOH-
menunuu ARIS.

Ha puc. 14 npepcraBieHa MeTaMOAENIb
PROMET, cogep:xaiiad HEKOTOpPbIE YCOBEP-
IIIEHCTBOBaHMA [10 CPAaBHEHMIO C MeTaMoge-
JIBIO Ha puc. 8. 3TH yCcoBepIIEeHCTBOBAHNA Ca-
MOOYEBMIHBI U He HY XK JAIOTCA B IOACHEHNAX.

IIpemmymectBo metoga PROMET 3zax-
JIIOYAETCA B JKECTKOM CTPYKTYPMPOBaHUM
pe3yJbTATOB IIPOEKTa II0 PECTPYKTYypU3a-
My (COBEPIIEeHCTBOBAHMIO) OM3Heca U B I10C-
JIeOBaTeJIbHOM IIPMMEHEHMM CTpaTerndec-
KMX KOHUeNnuuit (Hampumep, KOHLENLyu
ITopTepa). OpPHEKTUBHO UCHOIb3Y A MOLTHbIE
BosmoskHOCTH VT, oH Take noxnepskusa-

eT mponecchl M TeHepUpyeT AOKyMeHTa-
LM, C IIOMOIIBI0 MHCTPYMEHTAJbHBIX
cpencte MozesvpoBarna. OxHako Ana yayd-
IIEHUS I[POLIECCOB HEOOXOAMMO CBA3aTh
PROMET c kpurtudecknmyu dakTOoOpamMm yc-
nexa (ueaamn).

A.1.3. [Opyrue mertoabl
cTparerm4eckoro
MoaenupoBaHus
OusHec-npoueccos

CyiiecTByeT IMPOKMIT CIIEKTD NOMOJIHM-
TeJbHBIX METOJOB OIEHKM, PaCCTAHOBKMU
IPUOPUTETOB M CO3JAHUA CTPATETMHECKUX
OM3HEeC-IIpOLIECCOB BO MHOIMX U3 3TUX METO-
IOB VICTIOJIB3YIOTCA TpapuyecKne MIpescTaB-
Jenua uay Tabanisl. BoT HekoTOpbIE U3 I10-

Y JIAPHBIX MeTOI0B CTpaTern4ecKoro
MOZEJIMPOBaHUS:
B gHamu3  Portfolio  GusHec-mpoieccoB

(cm. Mc Farlan, Mc Kenney, Pyburn.
Information Archipelago. 1983),

B yHPOpPMAIMOHHAA HACKIIIEHHOCTH 06Jac-
Teit BeIxoza mno Iloprepy (cm. Porter,
Millar. How Information Gives You
Competitive Advantage. 1985);

m ommcanme  Portfolio,
Boston Consulting Group.

paspaboTaHHOE

A.2

A.2.

Ha
HaJIbE
KLy
OTHOIX
TECHO
ocuce
npeod
pa3syx
penxo
oprasi

omucal

B K
puBaic
CTaBJIE

Puc. 15.
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A.2. MopenupoBaHMue Ha
Pa3HbIX YPOBHAX
npeacTtaBneHus ARIS

A.2.1. MopenupoBaHue Ha
ypoBHE PYHKUMOHANBHOIO
npeacrasneHUusa

Ha puc. 15 noxazsano mecTo «(pyHKIMO-
HaJIbHOTO» Kuprn4auka B 3ganmu ARIS. yn-
KIMM 4YacTO OMMCHIBAIOTCA B KOHTEKCTE MX
OTHOIIIEHUI ¢ ApYyruMy KoMroHeHTamu. OHM
TECHO CBfABAaHBI C JAHHBIMM, IIOCKOJIBKY
oducHele (YHKIMY ONMCBIBAIOT IIpoIecc
npeobpasoBanma MH@OpMaLMy, T.e. IPeod-
pasyIOT BXOLHbIE JaHHbIE B BbIXoAHbIE. He-
PenKo ommcaHume (QYHKIMI IPUBAIAHO K
OpPraHM3alOHHBIM 00'bEKTaM, 0OCODEHHO IIpU
ONMCAHMM JOJIKHOCTHBIX 00:3aHHOCTEN.

B xounenumm ARIS dysHknum paccmart-
PUBAIOTCA KaK OT/EJIbHBIN YpPOBEHb IIpen-
cTaBJjeHus GM3HeC-IIPOLIECCOB.

A.2.1.1. Onpenenexne
Tpeb6oBaHUii Ha YyPOBHE
¢$PyHKUMOHANLHOM Moaenu

Crparerna OmanHec-mponeccoB 00yCJIOB-
JMUBaeT Te PYHKIMN, KOTOPBIE NPEeAIPUATIE
JOJKHO 9(hPEeKTUBHO BhINOJHATE (Mertens.
Wirtschaftsinformatik. 1995, c. 40). Tepmun
«(pyHKIMA» He MMeeT OBILEero onpe e Ie s 1
yrorpebsseTca KaK CMHOHMUM IIPOLiecca, ome-
pamuy mam 3afauy. Has3BaHMA CIIO0KHBIX
dyHKIMIT, HantpuMep, obpaboTKa 3aKasa, Mc-
NOJIb3YIOTCA TakMke AyA obo3HaueHus Gms-
Hec-mpouecca. Onmucanne nopefeHns PyHK-
uMit, T.e. IWMHAMMYHOE  yIpaBJeHHue
dYHKLMAMM OT HadaJa 0 KOHIIA, TAKMKE AB-
JfeTcA 4acThi0 OM3Hec-mpornecca. OpHAKO
NP HETIOCPEACTBEHHOM ONMCAHNY (DYHKIMIA
OCHOBHOJ aKLIEHT JeJlaeTcA Ha IpefcTaBie-
HUM MX CTATUYHOM CTPYKTYPBL

Jna nsobparkenua (QyHKIMI DpUMeHs-
I0TCA padyiu4Hble cuMBosbl Ha puc. 16 npen-
CTaBJIEHBl HEKOTOphIE obIeynorpeduresb-

™~

| Opranusauus

Aatnbie |:| Ynpaenexue

: ¢ny|.|u

Puc. 15.

Bbixon

Knaccudukauuna ¢yHkumoHanbHOW moaenv B ARIS
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22 MoagenupoBaHue GuM3Hec-NpoLECCOoB

Hble 0bo3HavyeHns. B aToit pabote Ml 6ymem
[0JIL30BATHCA CKPYIJIEHHBIMM TIPAMOYTOJb-
HUKaMIL

B umxuHMpuHre GusHeEC-IIPOIIECCOB MO-
JenupoBaHMue (PYHKIMII BBIIOJHAETCA B CO-
OTBETCTBUU CO CTPATETMUIECKON KOHLeIIen
KOMIIAHUY, OIPEAEJANIell B TOM HHCjIe U
nepcrekTuBrl ucrnons3oBauna JIT. Ha Gaze
9TO KOHIENIMM OIUCHIBAIOTCA LIEJN, KOTO-
pble HOJKHEBI OBITH peasn30BaHbl IIPU IIOMO-
M gaHHbIX pyHKRIMIL [emn MoxHO hopMy-
JUPOBATH, NCXOIsA nx KOHLENIN
KpUTHYECKUX (PaKTOpPOB ycmexa, paspabo-
TanHo PokaptoMm (Rockart. Critical Success
Factors. 1982).

Ilop pyHKIMAMN IIOHMMAIOTCS OIIepaLyiy,
BBITIOJIHAEMBIE ¢ 00BbEeKTaMM JJIA JOCTUIKEHU
onHoit uyu GoJsiee neseit. llenn moryTt OBITB
uepapxudecKyu CBA3AHBI JPYr € APYyroM
(cm. puc. 17), mpu 3TOM OZHA NOAUMHEHHaA
LIEeJIb MOKET OBITh HAIIPAaBJIEHA Ha IOAAEPIKKY
HECKOJIBKMX AOMMHMUPYIOIMX (IJIaBHBIX) Lie-
sert. Takum o6pas3om, B pamkax Kiaacca ITEJIV
CTPYKTypa B3aVMOCBA3AHHEBIX ILleJeil Xapak-

MpaMoyronbHUK

CKpyrneHHbin
APSAMOYTONbHUK

Touka

OBan

Ksappart

CxpyrneHHbI
KBagpar

Puc. 16. 0O603HaveHnss GyHKUMI

TepusyeTcsa accommanmein *:* (cm. puc. 18).
Yrtobel nuddepeHIIMpOBaTE 3TH [IBE CBA3YU
mexny IIEJIBIO u CTPYKTYPOM IIEJIEI],
MBI [IPMCBayIBa€EM ¥IM poOJieBble MMeHa. ['1aB-
HblE IIeJIV1 BEPXHEr0o YPOBHA HE MMEIOT Hal
coboit IpyIMX IOOMMHMPYIOIIMX IeJIeil, HO
IIPY 3TOM OZHA LIeJIb MOYKET BBICTYIIATh IO~
4YHEHHO IT0 OTHOUIEHMIO K HECKOJIbKVIM J0-
MMHUPYIOLUIVIM, [TO3TOMY JAJIA CBA3UM «IOMU-
HMPOBaHME» yKasbIBaeTCsa B Buie aTpudbyTa
(MMHMMaJIbHAA ¥ MaKCHMAaJIbHaA) MOIIHOCTh
(0..*). CBA3b «NOJUMHEHUA» IMEET TaKYyI0 JKe
MOIIJHOCTD, IOCKOJBKY IOAYMHEHHbIE IeJu
Ha HHU3IIEM YPOBHE He MMEIOT HMKaKMUX J0-
TIOJTHUTEJIbHBIX ITOJIMHEHHDBIX VIM LIeJIEIL.

DyHKIMM MOTYT HOJEPKUBATDL HECKOJIb-
ko neselt. CeA3b MeXAY MYHKIMAMY U 1eNA-
MM MOKET HacJjezoBaTbca Oosiee BBICOKMMM
YPOBHAMM, T.€. OTHOIIIEHNE, YCTaHOBJIEHHOE Ha
JIeMKAIeM HIKE YPOBHE, MOMKET IIEPEX0UTD
Ha JieyKalnye Bbime. Tak, yHKIMA «YTIpas-
JIeHMe IIPOM3BOACTBOM», IIPE/ICTaBJIEHHAA Ha
puc. 17, nopgep KuBaeT TakKe JOMMHUPYIO-
myio ek «CHMMKeHne CTOMMOCTI».

s

Yposk
Oy

Puc. 17.

Puc. 18.

A.2.1.1

PyHK!
YPOBHAX
arperupo
Has TOYK:
CJIO?KHBIX
3bIBAEMBI
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MakcumanbHoe
yBENMYEHUE
PLIHOYHOA A0

Pacwmpenue
pbiHka
3a pybexom

[osblweHne
KayecTBa

[pOHMKHOBEHUE
Ha a3uaTCKuiA
PbIHOK

YpoBeHb Lenei:

nasHble
Crmxenve {BoMuHMpYIOLLWE)
CTOUMOCTU ue il"}
Cobmogese lMonynHeHHble
CPOKOB uenu

YpoBeHb byHKLMM:

PyHKuMa

Puc. 17. CTpyKTypbi Leneit U dyHKUni

Ynpasnexue
NPOU3BOACTBOM

LUEN

[OMUKMPOBaHNE

0.* TOAYMHEHNE

CTPYKTYPA
LEn

Puc. 18.

A.2.1.1.1. Crpyxrypa PyHKUMIA

DyHKIIMM MOYKHO ONMCHIBATH HAa Pa3HBIX
YPOBHAX arperMpoBaHusA. BepxHmii ypoBeHb
arpermpoBaHUA — U, CJIe0BATEJILHO, OTIIPAB-
Has TOYKA HALIEro O6CYKIEHNA — COCTOUT U3
CJIOPKHBIX COBOKYITHOCTEN (pyHKIMIL (TaKk Ha-
3bIBAE€MBIX KOMILIEKCHBIX (PYHKLUIT), KOTO-

[uarpamma KNnaccos A5 MOOSANPOBAHNUSA CTPYKTYPbLI Lienn

pble IJIA YIPOIe s KapTUHBI CTPYKTYPUPY -
IOTCSH, T.€. IPEACTABJIAIOTCA B BUJIe Mepapxu-
YECKMX AMarpaMm ¢ pasOuBKOi Ha nondyHK-
uyn. Ha puc. 19a npuBeneHa mnepapxmuieckas
anarpaMma AJis (YHKIMA, (IperMyliecTBeH-
HO) IpeodpasyolImx MHGPOPMALMIO, & Ha PHUC.
196 — paa pyHKIuMit, (IpeuMYILEeCTBEHHO)
1peobpas3yIonX MaTepPHAaJbL.
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O6pabotka
3aka3a
KIueHTa

Paspa6otka
NPeANoXeHns
NS KNWEHTa

Mpocnexusa-

Hue npefano-
XeHus

Cocrasnenue
TEXHUYECKOro
npeanoxeHus

Pacyetnl

Onpepenenvne Onpenenerve
CTOMMOCTH CTOMMOCTH
o6opynosanus KOHUENLIMM

Komnnekchas
dyHKuMA
Beog

3aKasa PyHkups

KNnueHTa
MoadyHkums
nemeHTapHas
yHKUMA

Puc. 19a. MUepapxuueckas gmnarpamma ans GyHKUuiA, npeobpasyiowmx nipopmaumio

lpoussoncTeo
WaroToBnexue
nony- C6opka
dabpukara
TokapHas
Ceepnenue oGpatonca
I [ I l l I
YoraHoska Yeraroska Ycranoska YcTaHoBka
3aroToBKM VHCTDYMEHTOB O6padona 33r0TOBKN MHCTRYMEHTOB ‘ Oﬁpaﬁowaj

Puc. 19b. TpumMmep nepapxuyeckoi guarpammbl ans GyHkumiA, npeodpasyiowmx Marepvans
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Kak Buamum, 31ech NpefcTaBJeHbl ABa OC-
HOBHBIX KJjacca (DYHKIMIA, pasyndaiolyxcs
o obpabateiBaemMomy 06BeKTy. M1 cocpeno-
TOYMM BHMMaHMe Ha PYHKIMAX, IIpeodpasy-
OIYX MHAQOPMAIMIO B yCI0BUAX oduca, XOTA
BCe M3JIOKEHHOE HIUMKEe CIIPaBEeAJIMBO M JJIA
yHKLMIL, BEITTOTHAEMBIX Ha IIPOU3BOACTBE.

Boobiie noHATHMEM «(YHKUMA» MOYKHO
IOJI30BAaTHCA Ha JIOOOM ypPOBHE Mepapxum,
XOTHA HEPEJKO €T0 PACUJIEHAIOT Ha DoJee MeJI-
KM€ COCTaBJIALIVE B 32 BUCMOCTHU OT CTelle-
HU JeTajms3alliy, MCIOJb3yeMoil mpm o00-
cy»kIeHun (cm. puc. 19a):

B xommiIekcHasm yHRIMS:
CJI0?KHAA MYJIbTU-(DYHKINA, COCTOAIIAA
13 MHOJKECTBAa OllepaLuii;

B dysxmMa:

CJIOXKHAA oNepauysa, KOTOPYIO MOYKHO pas-

JIOYKUTHL HA COCTAaBJIAIOIINME; Hellocpen-

CTBEHHO BXOAUT B KOMILIEKCHYO (DYHKIIVIO;

B noadyHKIMA:
orepaims, KOTOPYIO MOYKHO pa3dure Ha
OO YHKIMM MM DJIEMEHTapHbIE (DYHK-
LM, BXOZAUT B AOMMHUPYIOLIYIO (DYHKIIVIO;
B 3jeMeHTapHad PyHKIMA:
onepaiysa, KOTOPYIO Heab3d pas3buTh Ha
COCTaBJISIOIME; HAIPUMeEp, OIepalmiu,
BBIIIOJIHAEMBIE Ha OZHOM paboueM mecTe,
WM BHYTPEHHME IIPOLleAypPhl, HE MMEo-
LIMe aJIbTePHATHREL

OTa KjacCcuQUKanya HOCUT BecbMa yC-
JIOBHBI/I XapaKTep M HEepeaKo JIOIyCKAeT
IIPOMBBOJILHOE TOJIKOBaHMe, I03TOMY 3[eCh
Ml OyZeM JOBOJLCTBOBATHLCA OOLIMM IIOHA-
™eM «QpyHKRUMA». PaszObuska dbyHKIMIT Ha CO-
CTABJIAKOIIME OOBIYHO IPOUSBOAUTCSH METO-
IOM «CBE€pXY BHM3» — TIIpM IIOMOIM
uepapxmudecknx guarpamm. OgHaKo 5TOT Me-
TOI MMeeT CBOM HemoctaTku. Hanpumep,
37lech HacTO OTCYTCTBYIOT CTPOTMe IpaBUJIa
KaaccuduKamy, YTO Ha OINpedeJeHHOM
YPOBHE 3aTPYAHAET KOHTPOJb COIJIACOBAaH-
HOCTM (PpyHKIMI. IIpOTMBOIIONOMKHDIN MeTOL, -
TPYNIMPOBKA 3JIEMEHTAPHBIX (DYHKLMIL B 60-
Jlee KpynHele (hyHKIMOHaNbHBIE OJIOKN - OT-
anuaercss  OoJbIIElt  CHCTEMATUYHOCTBIO.
JIMeHHO MOBTOMY B IPaKTUHECKNX IIPUJIOXNKE-

HUAX CJeAyeT MCIONb30BaTh 06a MeToza.
IIpu sTOM CHaYaJa IPOU3BOAMUTCA Pas30bUBKa
I10 MPUHINITY «CBEPXY BHMU3», YTOGBI BHIUJIE-
HUTB 3JIEMEHTapHble PYHKLNM, KOTOPHIE 3a-
TEM TMOABEPraiOTCHA IEPETPYINMPOBKE TI0
NPMHLUITY «CHMU3Y BBepX». Maptus, Onne u
JIpyTie aBTOPHI IPMBOAAT MHTEPECHBIE IPU-
Mepel  NpUMeHeHuA  (PYHKIMOHAJBHBIX
nepapxuit (Martin. Information Engineering II.
1990, c. 45; Olle et al. Information Systems Life
Cycle. 1988, ¢. 57).

Uepapxun dyHKIMIA MOYKHO CO30ABATDL B
COOTBETCTBUM CO CJEAYIOLIMM IIPUHIIVIIOM:
«MJIEHTUYHBIE NPOLEeAYPbI, MACHTUYHbLIE MH-
opMaLOHHBIE OOBEKTBI M WAEHTUYHBIE
OIMCAHMUA JIOJIKHBI IPUMEHSATHCH K UAEH-
THYHBIM  OmaHec-mpouieccam»  (Niittgens.
Koordiniert-dezentrales  Informationsmanage-
ment. 1995, c¢. 97). C y4eToM MOEHTUIHOCTY
«busHec-mnpouecca» (T.e. MapaMeTpPoOB, OTpa-
JKAIOIIVX 3TY ULEHTUYHOCTD) IPYIIUPYIOTCH
TOJIBKO CTAaTHMYHbIE (PYHKLMM B OTJIMYUE OT
JVHAMUYHOTO ONMCaHMUA OM3HEC-IIPOLIECCOB.
Ha puc. 20 npuBeneHo HECKOJIBKO IPMMEPOB
KJacCU(PMKAIMOHHBIX IapamMeTpoB. Ilpu
JanpHeimen audgepeHImanmy IapaMeT-
POB NOJIYYaIOT MOATPYIIIEL

Brifop kiaccu(pMKALMOHHBEIX IapaMeT-
POB 3aBMICUT OT NIpeNHA3HAYEHHOCTH SAaHHO
mozesm. IIpu penmxnHENMpKHre GM3HEC—IIPO-
LieccoB (PYHKUMM yAOOHO KiaccugpuLmpo-
BaTb IO BTUM IlapaMeTpaMm. Ecam Bmocien-
CTBUM CHCTEMY IIpenIloJaraeTcd pas3BUBAThb
Jajiee, TO PYHKLUM CAERYET KJaccuduim-
poBaTe II0 Bupaam paboT (omepaimii), 9TO
yAoOHO IIp¥M MOBTOPHOM MCIOJIB30BAHUMA
b YyHKIIMOHAJILHBIX MOAYJIEN. OTO IIO3BOJIAET
OIOHOBPEMEHHO CO37aBaThb pa3HBLIE KJACCHU-
puranyn QyHKINMI U TOAPYHKLINIL.

C yueToM 5TOro 06CTOATEJILCTRA IIPY IIOCT~
POeHNM MeTaMOieNy, IPUBeIeHHOM Ha puc. 21
OblIa MpuBeAeHa Kiaccuduranmma QyHKUMIA
110 BUAAM oOIlepaimii u mponeccam. Kaskzasa
b yHKIMA BBOOMTCA TOJNBKO OIMH Pas, I0BTO-
My MbI co3naeM kaacc OBIITAS OYHKIINSA,
ONUCHIBAIOIINIL NeICTBUA HE3aBUCUMO OT Ia-
paMerpoB kiaccucpuranmm. Taknm obpazom,
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MapameTpbl knaccudukaumum

XapakTepucTuka Mpumep

Onepauus (pabora)

I'pynnoBbie dyHKLMM C
MOEHTUYHBIMW UK CXOAHBIMU
npasunamn 06pasoBaHus
"BXOA1-BbiX0A"

ObpaboTka cnmcka cyeToB-
$aKTyp KnueHTa
O6pabotka cnmcka KNUeHToB
0O6paboTka no 3apaboTHoW nnare

Obpa6atbiBaeMblit 06bEXT

lpynnossle dyHKLMM,
obpabarbiBatote OfHM
U Te Xe 0bbeKThl

Bson 3akaza
OtmeHa 3akasa
BoinonHerue 3akasa

Buanec-npouecc

T'pynnoebie GyHKUMK,
y4acTByloLMe B npoLecce

Buifop MOCTaBILWKOB,
0BCyxaeH1e YCNOBMIA NOCTaBKK
CocTaeneHue 3akasa
Ha MocTaBKy

Puc. 20. MNapameTpbl kKnaccudumkaumm GyHKUMin

byHELVM «TIpUHATHIE 3aKa3a» U «IIPOBEPKa ro-
TOBHOCTM» ONMCBIBAIOTCS TOJIBKO OJMH Pa3 Kak
sr3eMILIApPHI Kaacca OBIITAA @YHKIVA.

Kasxoe cBOMCTEBO (PYHKIINN, HE BKJIIOUEH-
HOEe BO B3aMMOOTHOLIEHMS IIPOIECCOB, OMM-
ChIBaeTCA Kak aTpubyT aHHOrO Kiacca. B co-
oTBeTCcTBMM C mpepajoykeHmem Ouine M ero
COABTOPOB MBI MOYKEM Pa3TPaHUYUThL MMEHA
HOBBIX DJIEMEHTOB U CaMM JJIEMEHTHI, T.e.
uMeHa o0111el pyHKIMM U camy 001y pyH-
kuuio (cam. Olle et al., Information Systems
Life Cycle. 1988). OTo obneryaer orepnpona-
HME CYHOHMMAMM ¥ OHOHMMAaMy B MHOIO-
SA3BIYHBIX KoHUenumax. OnHako B JaHHOM pa-
fore noJA MPOCTOTBL MBI OIIYCTUM TaKYIO
ZOTIOJIHUTEJNIbHY0 AuddhepeHIaIiio.

Jlna pasrpaHngeHus QyHKINI, npeobpa-
3yomwmx MHQoOpMAaLmo, 1 (PYHKLA, Ipeod-
pasyoLMX MaTepuasbl, Mbl CO3LAAUM MO~
KJIACCBL

KnaccudukanyonHble CTPYKTYpPBI, OpU-
€HTUPOBaHHLIE Ha Ollepalym, n300pasKarTca
accounaTuBHbiM KJaccom CTPYKTYPA
OBIIEN ®YHKIIUM (opreHTHpOBaHHAA HA
omepauun). MomuocTy oTHOIIEHMIt *:* nmpexg-
IIoJIaTalOT CEeTEeBYIO CTPYKTYpPY, T.€. HeKas
DYHKIMA MOKET ObITh BKIIOYEHA B HECKOJIb-
KO moMuHUpyommx GyHrumit. Ecau dysk-

LMY OPEACTABJATE UCKJIIOYMTEILHO B BUIE
OPEBOBUAHBIX MHIEKCOB, 3TO NPUBENET K
feccueTHOMY KOJIMUECTBY KOPTEIKE.

BusHec—TIporiecch! MIOAEPKUBAIOT JAOMU-
HUPYIOIME KOPHOPATHBHEBIE LEJN. JTY B3au-
MocBA3b oTpaxkaeT aneMmeHT [IONJEPHEKA
BU3HEC-IIEJIEN, mnomererHbIi MEXIY
BUSHEC-IIPOIIECCOM u KOPIIOPA-
THVBHBIMI EJAMI. MuaumaabHasA MOILL-
HOCTPk OTHOWIeHusA pasHa 1. IIponece, ve ox-
JIEPKUBAIOIIVIT KOPIIOPATUBHYIO L1eJIb, JIUIIEH
CMBICJIA, TOYHO TaK K€, KaK JIMILEHA CMBICJIA
KOPIOPaTUBHAA 1IeJIb, C KOTOPOIT He CBA3aHA Ta
nmm uHafa OwusHec-lesnb. BusHec-mporiecchbr
MOSKHO pas0yBaTh Ha IIOANPOLECCHL ITO HAXO-
OUT OTpa’skeHMe B AaCCOLMATHMBHOM KJacce
CTPYKTYPA BUM3HEC-IIPOIIECCA. B
JTOM KOHTEKCTE MOAIIPOLIECCHl MOTYT IIPUBO-
IUTH K HECKOJIbKVM JOMMHUPYIOIIMM (HaIIpu-
Mep, OCHOBHBIM) [IPOLIECCaM.

OO0me QYHKIMM, OTHOCAIMECH K COOT-
BETCTBYIOIIMM OM3Hec-IIpoleccaM, CBA3LIBA-
IOTCA C MOCJeOHMMM IIPM IIOMOIUM ACCOoIva-
TuBHOro kJjacca DYHRIIMA. Ilockoabky
npescTaBleHne (QYHKIUI OpPMEHTUPOBAHO
Ha Ou3Hec-IIpolecchl, IOHATHE «(PYHKLIUA»
onpejesseTca TOJBKO Ha TOM 3Tarne, Ie OHO
cBAgbIBaeTca ¢ 6uaHec-nporeccom. Accorm-

l

noa4YmHerve

|

Puc. 2
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. KOPIMOPATYUB-
1 HbIE LIENM
Kp———— (omnrnpyoue
uenu)
LUEM o T
"AOMUHUPOBaHME -
1.0
NOAYMHEHME MOAOEPXKA NOAREPXKA
BU3HEC- OBLLYX
LIENEN LUENEN
CTPYKTYPA
LUEN
1.*
MNOAAEPXKA CTPYKTYPA
OYHKLIVIOHATIb- ﬁg‘gﬂg& nogete BU3HEC
HbIX LIENEN MPOLIECCA
0.* 0.*
JOMWUHMPOBAHUE
g CTPYKTYPA OB-
1.4 -3
. g LLIEV OYHKLMK,
DYHKUMS % .
> 0. & Ha OnepaLyM
3 0.*
5 0.
g LIOMAHMPOBAHNE 0. 1%
B o OBLLAS
§ 1.*  ®YHKUUA
g' T
3
g
0”*
CTPYKTYPA
OYHKLMM, CNUCOK_
OPMEHTVDOBAHHAS ONEPALIMU
Ha NPOLIECCH!
Puc. 21. MeTamopenb, OnucbIBaloLWas CTRYKTYPbl GYHKUMA U Lenei

MPEUMYLLIECT-
BEHHO T1PE-
OBPA3YIOLLASA
WHOOPMALIMIO

NPEMMYILIECT-
BEHHO TPE-
OBPA3YIOLLAS
MATEPUATTbI
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28 MoaenuposaxHue GuzHec-NpouLeccoB

atusHbl Kiaacc PYHKIMA moxer nmeTh
aTpubyTe! obwmeit pyuxkumn. C gpyroit cTopo-
HBI, ACCOLMATYBHOMY KJIACCY MOYCHO IIPMCBO-
UTHb [OIOJHUTEbHbIE ATPUOYTHI, IPUCYIIE
KOHKpEeTHOMY mpolieccy. PyHKIMM pasdbupa-
I0TCA Ha JafbHENIINE COCTABJAIOIME B 3a-
BUCUMOCTM OT KOHKPETHOro mporecca (T.e.
KoHTeKcTa). IIOCKOJIBKY Ta min uHasg PyHK-
LMA MOYKET (pUIypMpPOBaTh HECKOJBKO Pas3 B
paMKax OJHOTO M TOIO ’Ke IIpoliecca, 37ech
TaKJKe MCIIOJb3YIOTCHA CETEBBIE CTPYKTYPBL

DyHKIMM Ha BEPXHEM YPOBHE MepapXum

BRJIIOYAIOTCA HETIOCPE/ICTBEHHO B OCHOBHBIE
Ou3HeC—IIPOIeCChl M, CJIeOBATENLHO, He
MIMEIOT HaJ co00i1 ZOMUHUPYIOIIE YHKITUINL.
COOTBETCTBEHHO 3JIEMEHTAaPHbIE (DYHRLUA
HIMKHEro YPOBHS He pa30uBaioTCA HA Jajb-
HeJllNe COCTABJAIOLINE Y HE UMEIOT NOLIN-
HeHHoM pyHKUMN. CienoBaTensHO, X MIHHI-
MaJbHaA MOIHOoCTh paBHa (. IMemm Taxxe
CBAI3BIBAIOTCA C KOHKPETHBIMY (DYHKIIMAMMA.

Ha nepBsiit B3ryian, cTaTU4YHBIE CTPYKTY-
pEl OM3HEC—IIPOLIECCOB U CTPYKTYPHI (DYHK-
Ui, OpMEHTUPOBAHHEIE HAa IIPONECChl, MOTYT
ObITE O4YeHb noxoskn. Ha puc. 22a npexncras-
JeH Ou3Hec—Ipollecc «IIaHMPOBaHME ¥ YII-
paBJaenne npoussoncTroM» (II u YII) ¢ 1300~
paxeHMueM paga OYHKIMIL

Ha puc. 226 uzobparxeHa ceTeBada CTPYK-
Typa C LPEBOBUAHBIM MHAeKcoM 0e3 m30bI-
TOYHBIX (PYHKLMIM, YTO CTAJO0 BO3MOYKHBIM
O6narozapA OTHOINIEHMAM, MMEIOIMM MOLII-
HocTs (0..%):(0.%).

Ecan dyuxumm, purypmpymoinyue B He-
CKOJIBKMX Togmpoueccax Tpebyerca audde-
PEHIMpPOBaTh, MM MOYKHO IIPMCBOUTB pOJIe-
Bole mMmeHa (cMm. puc. 23). Taxkum obpasom,
GYHKLINY MASHTUPUIUPYIOTCA II0 POJIEBBIM
uMeHaM, 0 OM3Hec—IponeccaM, B KOTOPBIX
OHM y4acCTBYIOT, 1 II0 uX 6a30BOMYy Ha3Hayde-
HuI0. PosteBble MMeHa MOKHO MCIIOJIb30BATh 1
BMECTO JPYIUX, €llle He ONMCAHHBIX 3JIeMeH-
ToB OusHec—mpolecca. Hanpumep, Ha puc. 22
mpu «pacnpefeneHnn» mporecco IInYII
MeXAy MepapXmuuecKyMy YPOBHAMY OpraHy-
3alMOHHOM CTPYKTYPHI POJIEBOE UMSA MOTJIO
OBI CIYKNUTD AJ1A 0003HAYEHUA OPTaHN3aly-

OHHOJ €IVHMUUBI, BBIIOJHAIOIIEH JaHHYIO
dyHKUMIO. 37eCh MPOBEPKA CPeIHECPOUHON
TOTOBHOCTY IIPOBOAMJIACH OBl Ha YPOBHE OT-
Jiesa, a IpoBepKa KPaTKOCPOYHON TOTOBHOC-
T — Ha yPOBHE ONepPanyi.

IIpensaraemMoe pellleHye TIO3BOJSAET IPU-
JaTh KaK 011 00I1el (pYHKIMM crieiMaibHbIe
CBOJMCTBa B KOHTEKCTE KOHKPETHOIO IIporec-
ca. C gpyroit CTOPOHEI, ecyIu (PYHKLIUM OInca-
HBI HACTOJIBKO YETKO, YTO MMM MOYKHO OI1e pU-
POBaTh B KOHTEKCTE JII000Ir0 IPMUIOKEHNS, U
K TOMY K€ COCTOAT U3 OAMHAKOBHIX IIOADYH-
KLNI, TO MX MOKHO OIIMCATh KaK 00LIye KO-
cTpykTuBHBIE Os0KM. Ha pmec. 226 Takumu
(P YHKUMOHAJIBHBIMY 00'BEKTAMU MOTYT OBLITh
«IIPOBEPKA TOTOBHOCTU» M «CO3LAHUE pe3ep-
BOB», IO3TOMY OHJI 3aKJIIOYEHEI B PAMKY BMe-
cTe co cBomMM noadyHKumAMNU. IIpumeHn-
TEJIHO K AuarpaMMe KJIaccoB Ha puc. 21 aro
03HAYaeT, 4YTO AaCCOLMATMBHEIA  KJacce
CTPYKTYPA OBIIEV ®YHKIIMN npen-
cTaBJisgeT coboit onucaHne B BUIE KOHCTPYK-
TUBHBIX OJIOKOB, a MOIIHOCTb OTHOIIEHNUA
mexay OBIIEN ®YHKIIVEN n BU3HEC-
ITPOILIECCOM pagHa (1.*):(0.*). 3To no3eo-
JIsIeT IPMBASBIBATD K IIPOLIECCAM HE KAXKAYIO
0011y0 GYHKUNIO, & TOJBKO IJIABHBIE KOHCT-
PYKTUBHBIE OJIOKM, OJHOBPEMEHHO ABJIAIO-
muecs QYHKIMOHAIBHBIMY 00 bEKTaAMM.

B meTacTpykTypax noustue @YHRIINO-
HAJILHEIV OBBEKT mpescTaBiAOT B BUAE
KOHKpeTHoI1 Bepcun Kiaacca OBIITAA ®YH-
KIIVIA (cm. puc. 24). 3aTeM n3 MYHKIMOHAIb-
HBIX 00'BEKTOB MOYKHO KOMIIOHOBATE CJIOYKHBIE
(pyHKIMOHAJIBHBIE CTPYKTYpBL Ilozke MBI
pasmoBMHEM paMKM BTOTO CLieHApHUs, CBA3AB
dbysxmym ¢ apyrumu mogzensamu ARIS pasa
dopMupoBannsa Ou3HEC-06BEKTOB.

ITomumo kJaccuguralmit, OpMEeHTPOBaH~
HBIX Ha olIepauuy, aCCOI_l;I/IaTI/IBHbIIZ KJIaccC
CTPYKTYPA OBIIEV ®YHKIIVU nosso-
JIFeT TaKKe MOZAEMPOBaTh KJacCUpMKaImm,
OPMEHTMPOBAHHBIE HA ITPOLIECCHI UV 00 BEKTDL

Omnmcanne QYHKIMM Ha YPOBHE MaKpPOMO-
DeNy NeTaJIU3UPYET, «ITO» NeJIAeTCH, T.€. 3a-
Ia4y, BBIIOJHAEMYIO AaHHO! dyHKIMeNR (Ha-
npumMep, «odpaborka 3axazar). Mukpomozeanb
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Mpou3BOACTBEHHOE MaHnpoBaHue n ynpasnetnue (MNMY): cTpykTypa 6e3 uabbITouHbIX yHKUNA

Puc. 226.
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BM3HECC-
MPOLECC
0.*
POJIb N\ OBLLAS
OYHKUUK 0. \ / 0.*| OYHKUMA
®YHKUUA
Puc. 23. MpuceoeHue poneBbix UMEH
OYHKLIO- B W
HOAQ]EEEITM OYHKUMA |0~ noAvHerine
CTPYKTYPA
1.1 0.* OBLUEN
GYHKLUN
EOMUHNDOBaHKE
0.*
CMMCOK_
ONEPALIMA
Puc. 24.

OIMCBIBAET, «<KaK» ITO AesaeTcs, T.€. IpaBuiIa,
KOTOpBIe He00X0ANMO cOBIII0NATD AJIA BBITOI-
HeHUA JaHHO dyHKknmy. Ilo—apyromMmy ux Ha-
3BIBAIOT CIMCKamy omnepaumii. Hampumep,
PYHKIMIO «KOMaHAMPOBKA» MOXKHO pa3buTs
Ha CjemyoolnMe IIOJydYeHue KOMaHIMPOBOY-
HBIX JOKYMEHTOB; IIPOBEPKa COOTBETCTBUSA
KOMaHAMPOBKM KOPHIOPATMBHBEIM ITpaBUIIaM;
[IPOBEPKA PACXOJOB; BbIjaya paspeleHn.

DYHKUMOHANbHLIA 00LEKT MeTaMoaenu

STy onlepaliM BBINOJHAIOTCA B KOHTEKCTE
nocTaBJeHHOM 3agayuy. OHY He KJaccupmIm-
PYIOT (PYHKIMIO, a ABJIAIOTCA €e COCTaBJIAI-
mymu. COOTBETCTBYIOIAA JOKYMEHTalNA
npezacTtasjiseT coboii CBOEro poja IepeyueHb
3TanoB, HeOOXOAMMEBIX [JIA BbIIOJHEHUA
by, Ero MOYKHO MOAEIMPOBATE B BUIE
TEKCTa, CTPYKTypOrpaMm uiam Tabumi perire-
HU (Niittgens. Koordiniert—dezentrales
Informationsmanagement. 1995, c. 95).
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32 MopaenupoBaHue GM3HecC-NpoLeccoB

B mertarnaccax CIIMICKU OIIEPAIIUN
[IPEICTABJIAIOTCA KaK OTAeNbHBI KJacc,
CBA3AHHBIA ¢ 00IIeNt pyHKIMet.

Ecan poxkyMeHTaJIbHOE OIMCaHME BHYT-
PEHHMX [POLIECCOBR OTCYTCTBYeT, KaK 3TO
00bIuHO OBIBAET C TAKMIMY TBOPYECKUMMU (PYyH-
KLMAMM, KaK IIPUHATHE pelleHnii mm cbop
MUAEM, TO B pe3yJibTaTe Bl IMeeTe BHyTPEH-
HJME HeCTPYKTYPMPOBaHHbIE (DYHKITMNM, KOTO-
pble MOTYT HOAJEP KUBATBLCA TOJIBKO VMHCT-
pPyMeHTaJIbHBIMU cpencTBaMu JJ1A

rpymnmnosoit pabors! (Groupware), a He Ipu- -

KJIQOHBIMM CHCTEMaMM, OPMEHTUPOBAHHBIMU
Ha YeTKOe BbINIOJIHeHNE OIlePalInii.

A.2.1.1.2. MocnepoBaTrenbHOCTU

npoueayp

TToMMMO OIMCAHUA CTPYKTYDPBI (pYHKIIIA,
mens srana (QOPMYJMPOBKM TpeboBaHMil
3aKJI049aeTCA B YCTaHOBJIEHUY IIPOLe Iy PHO
MOCJIeN0BATENBHOCTY (DYHKIMIL, YTO (haKkTH-
YECKM MTPOKJIAJbIBAET IIYTh K ONMMCAHUIO IIPO-
1eccos. B oTamume OT omMcaHMA MIPOLECCOB
HA YPOBHE MOZAENN YIIPABJIEHNA, KOTOPOE BhI-
[OJHAETCS [1033Ke, HA 3TOM 3Talle OIChIBa-~
IOTCA  JIOTMYECKME  IOCJIeA0BATEeIbHOCTHU
P YHKIMIL, HO HE X aKTUBU3ATOPSI (T.e. COObI-
Tus). OTO PEKOMEHAyeTCA B TeX CJydasx,
KOr'Zla aKTUBUBUPYIOLyE COObITHUA UM CO06-
LLEHMsT HOCSAT HACTOJBKO PYTMHHBIN Xapak-

Onpenenexuve
CTOMMOCTH
060pynoBaHus

Cocrasnetue
NpenIoXeHms

Onpeaenetue
TIPUOTIKEHHBIX
nokasarenei

Puc. 25.

Tep, YTO He BHOCAT HMKAKON JIOIOJHUTEJb-
HOV MH(OPMAIMM Ha HTale OIpeAeseHMs
TpeboBaHMIA, MM KOTJa COOBITIUA, aKTUBU3U-
pyomme pyHKIMIO, 100aBIAIOTCA MO3Ke —
Ha CTaANM IIPOEKTHUPOBAHNA.

Jna onycaHnA Npoueayp MOSKHO BOCIIOJb-
30BaTbCA METOJAMM CEeTEBBIX JuarpaMm,
[IPEeNCTABJSAIONINX pPa3JuyHble OTHOLIEHMS
THUMIa IIPeAIIeCTBYIOIAA —TIOC/Ie AYIOIAad,
METPUKM PACCTOSHMII, BO3MOYKHBIE HAJIOMKe-
HMA ¥ MMHMMAJIbHbIE PACCTOSHMSA MEXKIAY CO-
ObrTusamMu. KpoMe TOro, MOKHO OIMCATD JIOTH-
YecKMe CBA3M MEKIY BXOAALIMU U
UCXOOAUIMMN DJIEMEHTAMM COOTBETCTBEHHO
BXOIAIIMX Y MICXOIQAIIMX OTHOLIEHII.

Ha puc. 25 gacTs gpeBOBUIHOTO MHAEKCA,
IIpMBEJIEHHOTO Ha puc. 19a, nmpexncraBieHa B
BUJEe IIPOLERYPBL ITO IOATBEPIKIAET, UTO
M3HAYAJBHO OIMCATh KOHTEKCT IIPOLIeAypPbl
Ha OCHOBAaHMM JPEBOBUIHOTO UHIEKCA
Hesb3d. Ilocsie COOTBETCTBYIOIMX PACUYETOB,
L/ KOTOPBIX HeoOXOAMMO 3HATDH «IpuOsau-
SKeHHBIE IIOKas3aTey» (HalpuMep, CTaBKHU
3apaboTHO IIJIATHI) U CTOMMOCTh 3aKa3bIBae-
Moro o00pyIoBaHUA, OIMCHIBAETCS Y3€eJ pe-
LIEHWI C TPeM#A aJbTepPHATUBHBIMM UCXOA -
MMM BEeTBAMM: COCTaBJIeHVEe  HOBOTO
TEXHUYIECKOTO HPEeJIOKEeHNsA, €CJIM BbIUMC-
JIEHHAA L[eHa HepeaJibHa, OTKAa3 OT BHIMOJIHE-
HUS, €CJIM €CThb OCHOBAHUSA II0JIATaTh, YUTO
[IpeaJjoKeHe He OyAeT MPUHATO; BBIIOJHE-

Buinontenue
3aKasa
KWeHTa

Yaen peequn

MpouenypHas nocneaoBaTenbHOCTb HYHKLMIA

Puc. 2

HUe ¢
peas
TepHa’
aTpubd”
B3ayM
MOIITHC

Sra
MeTos,
Activit
Projek

Bge
OBITh B
KeT ml
Hoe cok
SKUTEJT.
Ipensr;

Yo
paMkax»

LIMI0 —

OTHOIIIE

MUOEHTH

nocJex

HUE Ha

SUILTNK

UBaTh

paccros

Kood 1
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DYHKLMS

npe/LecTsyolLas

0.* nocneaylowas

NMO3NULIMOHN-
POBAHUE

Puc. 26. YyeT no3nuymOoHHbIX OTHOLLIEHWUIA

HME 3aKa3a, IIOCKOJbKY KJMEHT IIPUHAI
IpeAJsioyKeHre. BeposATHOCTE KaKAOM aJb-
TEePHATMBBI MOMKHO NPUBA3ATbH B Ka4yecTBE
aTpubyTa. IIOCKOJIBKY 3THU aJbTePHATVBLI
B3aMMOMCKJIIOYAIOMe, MX MaKCUMAaJbHAA
MOIIHOCTD JOJIXKHA PaBHATHCA 1.

Irta koHnemmsa u3 GERT (rpaduiecknii
MeTOon OLEeHKM U aHasmsa; cm. Elmaghraby.
Activity Networks. 1977; Scheer.
Projektsteuerung. 1978).

Beegennslit 3gech y3es pelmieHuit MOKer
OBITE BBIEJIEH B OTAEJbHBIN 3JIEMEHT, HO MO~
JKET MHTEPIPETUPOBATECA M KAK HOPMAJb-
HOe COOBLITHE C HYJIEBOI BpeMEHHO ITpoaoJI-
SKUTEJILHOCTBIO amnbo Kak 4acThb
IPeabIaYIIEro COObITHAA.

YnopanodeHHble OTHOIIEHNA 06pasyoT B
pamirax kiaacca PYHERIIVIA HoByto accorma-
w0 — [TOSUIIMOHMPOBAHIIE. Kaxxmoe
OTHOILIEHME  IIO3MLIVIOHMPOBAHMA  MOYKHO
MIOEHTU(UIMPOBATE II0 ITIPeIbIAYIIEMY M
nocjenymoemy stany gysxkiunmn. JJobasie-
HMe Ha puc. 26 accormatuBHoro kijacca I10-
SUIIMOHVPOBAHUE nosBossier npucea-
“BaThb B KaudecTBe AaTpuOyTOB METPUKHU
pacCTOAHUA 1A HAJIOMKEeHUI, 3aIePIKKN NN
KO3 (PpULMEHTH] (MX 3HAYEHNUA IIOMEIAI0TCsH
Ha COOTBETCTBYIOIIE BETBU).

Jlornueckye 3aBUCHMOCTY MeXAY pebpa-
MM COOTBETCTBYIOILIErO rpada IpuCcBauBaT-
CA OTHOLIEHMAM [O3UIMOHVPOBAHMA B Kade-
cTBe aTpnubyTOB.

s pyHKIMi, npeobpas3yoimux MaTepy-
aJibl, IMIpPOLEAYPHBIE IOCJIENOBATENHHOCTH

onucelBarTCcA B rpadurax pabot. IloHaTue
«rpaduK paboT» yKe IPenIoNaraeT Ommuca-
HIe HEeKO0eTo 11porecca, 0coGeHHO B CUILY TOTO,
9TO Takue rpadyiy COAEPIKAT BJIEMEHTHI
apyrux mogmesieit ARIS (opramsaimoHHBIE
eIVHUIIBI, pecypchl, MaTepHaJbHbIE BBIXO-
zb1). Ognaxo B rpadmk paboT ABHEIM 06pa3oM
He BXOJWT yIIpaBJeHue COOBITUAMMN, IOSTOMY
JMHAMMKAa Ipoliecca, ONVchIBaeMasd [I03Ke B
MOJieJIM yIIpaBJIEHUs, TOKE He HAXOANUT B HEM
ABHOTO OTPAEeHNU.

TI'pacduku pabor oTHOCATCA K M3TOTOBJIE-
HUIO feTatleil ¥ MOTYT COCTaBJIATbLCA IIPUMe-
HUTEJNBHO K PAa3HLIM yPOBHAM MX OIMCAHUA
T'padmky paboT asA nogkIaccoB Co34ai0TCA
Ha ypOBHE TUIIOB, KaK IIOKa3aHO B YIIPOILEeH-
HOM ITpuMepe Ha puc. 27a. Kaxxknasa onepanuysa
onyCceIBaeT PyHKIMIO, a rpacdpuk pabor, Kak
OHa BKJIIOYAETCA B IIPOLIECC.

Onepany COOTBETCTBYIOT TEXHUYECKUM
npouenypam. TexHu4uecKne IpoLeaypbl MOX-
HO OIMCHIBATH HE3ABUCYUMO OT KOHTEKCTA Ipa-
¢ura pabor, a 3aTEM yTOUHATL UX B KOHTEK-
cTe 3TOro rpadmea uam npouecca Ha Gosee
roggHeM sTamne. JMarpaMMbl KJIACCOB COOT-
BeTcTBYIOT puc. 270. C TeXHMYECKOII TOYKM
3peHus, 9Ta AMarpaMMma MWIEHTMYHA MeTa-
CTPYKType (pyHKIMM, [IOKA3aHHOI Ha puc. 21
(BISBHEC-IIPOILIECC, OBIITAA &®YHK-
U, DYHKINA). Takum obpasom, mocye-
JIOBaTEJNBHOCTY TEXHIYECKUX (DYHKLIMI MOXK-

HO  paccmMaTpmBaThb  TaK  oKe,  Kak
IIOCJIEeA0BATENbHOCT  agMMHMCTPATHUBHBIX
P yHRIMIL

JokyMenTUpOoBaHMe rpacdukoB pabor -
OJHa 3 KJIACCUYECKMX 3aJ1a4 IIJIaHMPOBAHMSA
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34 MoaenupoBaHue GM3HeC-NpoLEeccoB

Ipaduk pabor ana n3genuii U3 MCTOBOro MeTama
[pynna
Homep Haseanue MpononxutenbHOCTL
NPON3BOZCTBEHHbIX
onepaumn onepauuu (cpenHsis) DECYDCOB
1 Caepnetue 1 me 1
2 ®Ppeseposanme 2 me5
3 ChsTue 3ayceHues 3 P 4
4 fpombieka 4 me7
Puc. 27a. [paduk paboT Ha ypOBHe TUNOB AeTtanen
ONEPALINA

rPADUK 0.*

0-*] TEXHW4ECKAS

PABOT

Puc. 276. [Ouarpamma knaccos gnsa rpacdukos pador

¥ yHOpaBJeHUA IPOM3BOACTBOM B MH(pOpMa-
IIMOHHBIX cucTeMax. I'padurn pabor ananm-
3UPYIOTCA Ha yPOBHE JeTaJell ¢ IpuBJjede-
HMEM JK3eMILIAPOB KJAcCOB JeTajeil U
3aIoJHeHNeM COOTBETCTBYIOIIVIX 6a3
JaHHBIX.

JduarpaMma KJ1acCOB AJ1A aIMUHUCTPHPOBa-
HUA rpaduKoB paboT, OTHOCAUMXCS K M3TOTOB-
JIGHMIO JeTaJjieli, NpeAcTaBieHa Ha puc. 276
(Scheer. Business Process Engineering. 1994, c.
216). Koureker nporiecca CTAaHOBUTCA ACEH U3
OIVCAHM OTHOLIEHNA MEKIY AeTaJIAMU, KOTO-
poe Tenepb CTAHOBUTCH IIOABK3EMILIAPOM.

MPOLIEAYPA

OOBINHO B MOAENMPOBaHUK OM3HEC—IIPO-
I}eCCOB He IIPMHATO MCIIONb30BaTh (DYHKIMI,
cBA3aHHBIE ¢ geTanamu. Ecan 5To u genaer-
cd, TO JUIIb IPUMEHNUTEJBEHO K 0c000 BasK-
HBIM KOHEYHBIM [TPOAYKTAM.

Tpaduku pabor Ha ypoBHE THUIIOB U IK-
3eMILIAPOB, KOTOPbIE Mbl PACCMATPUBAJY IO
CUX IIOD, AaHAJIOTUYHBI STAJIOHHBIM JAaHHBIM B
TOM CMBICJIE, YTO OHM He 3aBUCAT OT KOHTEK-
cTa 3aKa30B, IPMBA3aHHBIX K DaKTOPY Bpe-
MEHM, XOTH SK3EeMILIAPEI, yIIpaBJisieMble CHC-
Temamyu workflow, npuBasaHel K 3akKazaMm.
3aeck 3TaJIOHHBIE I'paduky pabort, onepupy-

omye
CBOErC
3TaJ01
onepu
paccwm

A.2.1

Jos
i o
HYI0), 1
U »
DdYHHK
puc. 28

Cuc
3bI KU
eHTax,
MHOOD!
KJIAL:
3Ta MH(
CTEMHO
JOJIYKH]
npuMmey
3apaHe:
ypoBHe

Puc. 28.
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0IMe TUIIAMM ¥ 3K3EMILIAPaMY, ABJIAITCA
cBoero poga mabsgonamu. B cucremax IIn¥yII
ATaJIOHHBIE rpaduky paboT, COOTBETCTBEHHO
OIIepUpYIOIIe JaHHBIMM M 3aKa3aMu, TaKike
paccMaTPUBAIOTCA IIaPaJijIesbHO.

A.2.1.1.3. Twunbl 06paboTku

Jnsa Toro urobs! ommucaTs crrocob peasmaa-
mn pysrimn (cpepcrsamu UT wim Bpyd-
Hy10), Ipu cnemmdnranym noatna PYHK-
U moxxuo pasrpasuuants CICTEMHYIO
SOYHKINIO n PYYHYIO ®YHRIUIO (cm.
puc. 28).

Cucremunie QYHKIMY ITOPOKAAIOT 3aKa-
3bI KJIVMEHTOB, COITPOBOYKAAIOT JAHHBIE O KJIVI-
eHTaX, BeAYT CTATUCTUKY U T.II IIPU ITOMOILIN
nH(popManMoHHBIX cucteMm. Ecomu IIPU-
KJIAODHAA CUCTEMA ysxe uM3BeCTHA, TO
aTa MHQOPMAIMA TaKKe IPpuobIIaeTcsa K Cu-
creMHOM (pyurimy. OgHAKO Takue CBeJeHns
JOJIXKHBI HOCUTD JIMIIE 001Nt XapakTep (Ha-
opuMep, MMsA OMBHEC—TIPUJIOMKEHNA), YTOObI
3apaHee He IPEONpenesATh ONMCaHNue Ha
YPOBHE CIIEIM(PUKALINM IIPOEKTA.

3Tan onpeneseHNA TpeOOBaHMII BKJIIOYa-
eT TaK)Ke OIMMCAHNE TUIA [IPeABAPUTENBHON]
06paboTkyu A cucTeMHBIX (QyHKIWit. Oqna
M3 KJIOYEBBIX IIapaMeTpPoOB Tuma odpaboTku
oIIpesiesIAeTCsA B 3aBUCUMOCTHY OT CUTYALVIN:
MOTYT JIM TIOJIb30BATENN BHOCUTH KOPPEKTU-
BBI B IIporiecc (onepaTuBHAA 00paboTka) mian
sike (PyHKUIMM BBIIOJHAIOTCA 63 BMellaTeNb-
CTBa CO CTOPOHBI IIOJIL30BAaTENEN (MaKeTHAA
obpaborra). UToOBI pelInTh, MOAXOMUT JN
JlaHHadA (PYHKIMA AJIA OlepaTMBHON obpa-
0OTKY, MOYKHO BOCIIOJIb30BATHCA MTapaMeTpa-
MM, IpUBEAEHHLIMM U Ha puc. 29. Mcxonsa us
9TUX coo0paskeHMil, Mbl IOJpasAesAeM
kaacc CUCTEMHAA ©YHKIINMA na mnon-
kynaccel OIIEPATVBHAA SYHEKIIUA n
TPYIIIIOBAS ®YHKIIUSA.

A.2.1.1.4. Mopenu pelieHnii

ITommumo AAMUHUCTPATUBHBIX ueneﬁ, NH-
CbOpMaIH/IOHHbIe CHUCTEMBbI MICIIOJIb3YIOTCA
TaKMe IOJd IOAJEPKKM pellleHuil, Halpu-
Mep, OJ1A ONTMMHU3aluy IIPOM3BOACTBEHHOTO
NJIAaHMPOBAHNUSA.

ACCOLWALS
C MPUIKIIAZHOM OYHKUMS
MPOTPAMMON
S N
NPUKIATHAS 0. 0. | CUCTEMHAS PY4HAS
CUICTEMA OYHKLMS OYHKLWS
L Z> 1
OMEPATUBHAS FPYTINIOBAS
OYHKLUS GYHKLMS

Puc. 28. Cneundukaumsa NOHATUS «PYHKLMA»
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SkoHOMMA

Ynpagns-
€MOCTb
COObITUAMM

B03MOXHOCTb
MHTerpaumm
GyHKLMM

[lonyckaer Yctpansier Mossonset TNossonsiet
MHTEPaKTMBHbIE|  MUKOBLIE BHOCUTbL NOBLILLATL
petueHus Harpy3ku YNyuLeHust Ka4ecTBO

BPEMEHM ® ®

JkoHOMMS ®
paboueit cunbl

MonyyeHne
I/IH¢y<;Ipmaunm .

CospaHue

OAronpusTHLIX o .

ycnoBii pabothbl

Ontumusaums
OPraHN3aLMOHHbIX o o ®
npoLLECCoB

Puc. 29. MapameTpsl 1 Lenn onepaTtnsHon 06paboTkn

B kauecrBe mnpuMmepa npuBeneM TUIIMY-
HYIO CTPYKTYPY MOZEJ PelleHd ¥ PacCMOT-
pUM MeTOof JIMHEHOTO IPOorpaMMMPOBaHNMA
(JITT). B momenax JIII — mpu cobaioneHun
BCEeX BTOPUHYHBIX YCJIOBUIlI — IlepeMeHHbIe
3aJ]aI0TCA TaKuM 00pa3oM, 4To0bl MaKCHMMMU-
3MpoBaTh leseBble MyHKIMK (cMm. puc. 30).
Crpykryps! JIII He cBA3aHBI ¢ KAKMM—Jnbo
KOHKPETHBIM IIPUJIOKEHMEM M pacioJyaralT-
cs Ha MeTaypOBHE OIMCAaHUA MOAeelt pellre-
uuii. Ha puc. 31 mpencrasniena mogeds JIIT va
2—oM ypoBHe abcTpaKuyy, OTHOCALIAACA K
OPUIIOYKEHNIO JUIA IUIAaHMPOBAHMA IIPOM3-
BojicTBa (YPOBHM abCTpakKLuM B MOAENMPO-
BaHuM cM. Scheer. ARIS — Business Process
Frameworks. 1998, c. 120—125; B pycckom
nsganuu c. 109-115).

B npexcraBnenny mogesnn JIII kak nmar-
pPaMMBbI KJIaCCOB BHMMaHMe (DOKYyCUpPYeTCA Ha
obbexTax metamonesu JIII (cm. puc. 30). Mo-
nesn JIII cocrosaT us snementos [IIEPEMEH-
HAS, YPABHEHUE (BTopu4Hble yCIOBUA U
nenepble pysruymn) 1 KOOPOPUITMEHT.

Jya oToesbHBIX Mojiesiell peleHnit gop-
mupyetca knacec MOJEJIb PEIIEHN (cm.
puc. 32). B ognoit DYHKIIN (anpumep, B
NJaHUPOBAHUM IIPOU3BOJACTBA) MOKHO MC-
IOJIB30BATh HECKOJIBKO MOJeJIel pertteHnit. U
HaobOpOT, OAHY MOJEJNb pPeLIeHMI MOYKHO
IIPMMEHATDH K HECKOJIbKMM Pa3HBIM (DYHKILIVI-
AM. MoOIIHOCTY OTHOLIEHMII paBHbBI COOTBET-
cTBenHo, (0,.%).

C omHOM MOOENBIO PELIEeHNII CBA3LIBAETCA
HECKOJIbKO yPaBHEHUI, [IPY 3TOM OJHM U Te
’Ke YPaBHEHMA MOTYT BCTPEYATHCS B PA3HBIX
MOJeNAX (Hampumep, NoTpedHOCTh BO BCIIO-
MOraTeJIbHBIX MOLIHOCTAX MOXKET (puUrypu-
pOBaTh KaK B MOJEJNM KPaTKOCPOYHOTO Ilja-
HMPOBaHMUA IPOM3BOJACTBA, TAK M B MOJEJN
TIJIAaHMPOBAHMUA MHBECTULINIA).

Pasnuunble nepeMeHHble, TaKMe Kak, Ha-
npuMep, 06beM IIPOM3BOACTBA, 00BEM IIPO-
Ja'Kk ¥ pasMep MHBECTUIMIf, MOTYT VICIIOJIb-
30BaThCA B HECKOJIBKUX MOAEJAX PELIeHNI.

OTHollleHMe MeXAy B3aJaHHBIMM Ilepe-
MeHHBIMM (cToJa01IbI MaTpuLE! JIIT) n ypaBHe-

Pwuc. 30.

Puc. 31.

Huamu (¢
€TCHA C IO
cronbie

acp e
SKECTBO §
cTpoke (3
HECKOJIBK
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(ganpumep, B
) MOMKHO mcC-
it pertermit. VI
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Lleneas ¢dyHkums:

ZCIX] — max

i

BropuyHbie ycnosus:

Zaﬂxj < A o scexi

)§‘> 0 ans Beex j

lMepemeHHbie:;

KoadpduumenTs!:

Puc. 30. CrtpykTypa mogenun JIN
2cx - max ¢ = BKNaa j-ro MpoayKkTa
X = 00bem Npou3BOACTBA j-TO NPOAYKTa
2ax < C, (ans seex i) a = NoTPeBHOCTM B MOLLHOCTSX i-r0 TMNa
oo ‘ Ha efeHuty j-ro npoaykTa
C = npepenbHble MOLHOCTY i-ro TUNa
X < M, (ans scex ) . :
M = makcumanbHbiit 0GbeM Npogax j-ro
npogaykTa
Puc. 31. Mogaens JIN gns nnaHvposaHus NPOU3BOACTBA

uuaMy (ctpokyu Matpuisl JIII) ycranaBansa-
eTCA C IOMOLIBIO K03 UIeHTOB. B Kax oM
crosibue (T.e. ANIA Ka'KOOi IlepeMeHHOI) KO-
ahpULIMEHTEI MOKHO IIOACTABJIATL BO MHO-
MecTBO ypaBHeHMit. VI HaobopoT, B KasKa0I
CTpOKe (ypaBHEHMM) MOYKHO paccMaTpUBaTh
HECKOJIBKO ITIepeMEeHHBIX.

TenepaTopBl MaTpumI, IepeMeHHbIE, yPaB-
HeHMA U K03(pPUIMEHTHI MOAEJN MOXKHO IT0-
AyunThb u3 6as3bl JaHHBIX, OIICAB Bce JOITyC-
TUMBIE MHIEKCHbIe KOMOMHAIM IIepeMeHHOI!
Ha OCHOBE XPaHAIIETocs B Hell JIOrMYeCKOro
roHTeKcTa (Scheer. Business Process
Engineering. 1994, c. 525). ®opmaT cucremsl
MaTeMaTU4eCKOro nmporpammuposauns (MPS)
NO3BOJIET CTAHAAPTUIMPOBATE OIMCAHME.
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38 Moaenuposasue Gu3Hec-npoueccos

NPUNOXEHKUE
|
I
|
0. ! 0| MOJENb 1.* 1.*
GOYHKLUKA PELLIEHWI NEPEMEHHASA
1.*
_____ ONMUCAHUE OMUCAHUE
YPABHEHUA |1..* : 1. | NEPEMEHHOW
1. :
KOSdon-
YPABHEHUE
UMEHT
Puc. 32. JNlornyeckan CTpykTypa mMoaenei pelueHuin

Jlornueckaa CTPYKTypa MoOAeaM pemie-
Hui, n300pasKeHHada Ha puc. 32, mpecTasid-
eT cob0¥i CTPYKTYPY SaHHBIX IJ1A PElo3UTO-
pudA, re XpaHATCA MOZENM IPUIIOMKEHMN
(Scheer. Principles of Efficient Information
Management. 1991, c. 157).

poBauua. OgHaAKO MOZENN AOJKHBI HO—TIpe-
SKHEMY OIEPHMPOBATH TOJBKO TOHATUAMMU
OusHeca.

CrauaJsia dopmupyoTca cBA3M (DYHKIMIT
¢ KJIacCaMM IPMKJAJHBIX CUCTEM (CHCTEMBI
yIpaBJeHNA IIPOEKTaMy, TEKCTOBBIE IIPOLIeC-
copbl, OMBHEC—TIPUIIONKEHNA), KOTOPBIE HY -~
HO ckOH(UrypupoaTb. Ecam Tumel npu-

A.2.1.1.5. Ob6neaunenne KJIAJHBIX CUCTEM YK€ MOYKHO oImcaTh Oosee
onpenenexnns moapobuo (MS Project, MS Word for
TpeGosaHuii Windows, R/3 u T.1.), 9Ti cBA3K MOryT OBITH —
Ha yposHe - ycraHoBJIeHBL. KpoMme Toro, cieAyeT yKasarTh, P
bYHKUMOHaNbHOW TIPeIIONATAIOT 3TY CUCTEMbI OOMEH Ja HHLIMU vl
Moaenun

Ha puc. 33 npencraBiena o0benHEHHAA

nau HeT (cM. puc. 34).

@y}IKLU/IOHaJIbeIE MOAaeau M CIIMCKM OIle-

£l

MeTaMOZen: ompeseseHus TpeGopammit ma DALl CO3NAIOT OCHOBY JUIA (DYHKLMIOHAID- gﬁ"cf'u
YPOBHE yHKIAL. HOTO aHaJM3a, OLIEHKM CTOMMOCTHBIX XapaK-
TepuCTMK  (PYHKUMIZI M YIPAaBIECHUA
OusHec—mporeccaMy (HalpuMmep, MeETOIAOM
A.2.1.2. KoH}urypuposaHue IIOOIIEPAIMOHHOTO MUCYMCIEHUA CTOMMOCTH).
DYHKUMIA J1a 1oorepaiMoHHOr0 UCYMCIIEHN CTOMMO-
cTu (PYHKIMAM IPUCBAMBAIOTCA HeoOXonm-
Ec/t MBI XOTHM MCIIONBb30BaTh cobeTBen- MPIE @TPUOYTHI (BpeMd, KOJMHECTBO, CTO-
HEIe MHTep(EIChl CHCTEM YIpaBIeHUA mpo-  YIMOCTD 32 eUHUILY IPOAYKIMA U T.A.).
LieccaMy, ITIOTOKaMu paboT 1 KOHUrypaimest Conepexatne COOTBETCTBYIOIIMX D yHKIMINA
OPUKJIASHBIX CHUCTEM, HeobX0auMO cjefo- IIAHMPOBAaHMA MOLIHOCTEN KOH(UIrypupyeT-
BATh ONpEZIeJIeHHbIM TPeGOBaHMAM MOZeau- CHA COMVIACHO (DYHKIMOHAJIBHBIM MOZEJIAM.
Puc. 33,
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1. KOPTIOPATWB-
HbIE LN
(LOMUHVPY-
LENM IOLLIWE LUENN)
0.*  noAuMHeHue 1.
1.0 0.*
PEMEHHAS
J— A
j HbiX LIENEA
! BU3HEC-MPOLIECC]
CTPYKTYPA
113)17
1.*
_ | noaaePxa EMGHEC- | 0.7 || CTPvKTPA
LIENH MPOLIECC ~| BM3HEC-
OYHKUMEN TIPOLIECCA
0. Qo
CTPYKTYPA
OYHKLMAM
OpueHTMPOBaH-]
K 2 npoueccy)
i
51 Mo—TIpe- L
IOHATUAMM [IPEAMYLLECT]
BEHHO MPEOB
A3YIO
( pyHKIA oo O
| (cucTeMbl —)
t( 1. OBULAS
sle Imponec- 1.+ | OYHKuMS
OpbIe Hy- 1
WMIBL NP~ | _{noavumony-
POBAHVE
caTh DoJiee
Word for
4O0ryT OBITE I/o
UCTEMHAS!
>T yKasaTh, Ommﬂ Cmvnnmﬂ cmeok | | ] ACCOLWALVA
H JaHHBIMA OrEPALWI C NPABVIAMM
T
[IACKY OIle- Aggﬁw(; %ll'gi::- o.+| nPaBunoO
" IPUKIATHOW- ~ — — | f = = =NPUNOXEHVE COTNACO-
[KIVOHAJIb- CUCTEMOM SYHKLYAA BAHUS!
[BIX Xapak- 0. 0.7
TIpaBJIeHIA MPVIKMATIHAS TPYINOBAR mopEnb | 1 1.
), MeTOZOM CHCTEMA OYHKLAR PELLIEHMIA . MEPEMEHHAS
*TOMMOCTM). T :
ua crommo- OMACAHKE [1-* 1-*| onucaHuE
HeobxozmM- YPABHEHWR [ T |NEPEMEHHO/
2CTBO, CTO- 1. '
IT.1). K0BOOH
% hyHEKLIAA YPABHEHWE muusmm
urypupyer-
I MOZeNAM.
Puc. 33. MeTtamozens onpeaenexus Tpe6oBaHUi Ha ypoBHE GYHKUMOHANLHOMO NpeacTaBneHnus




40 MoaenupoBaHue 6u3Hec-npoLeccos

ACCOLMALNA
C KITACCOM
MPUKNATHON
CCTEMb! C OBMEHOM
: JAHHBIMY
KNACC
* 1 *
rIFéVIIAKgTAEﬂh;l:ﬂ 0. 7 npukATHOM K
CUCTEMbI
— BE3 OBMEHA
) JAHHBIMM
NOAAEPXKA
KIACCA | ----
YHKLIMEN
DYHKLNS
o MPOTAN-
KVBAHMSI
OYHKUMS K
DYHKLINS
ZF BbITSITMBAHMS
AKTVIBM-
NOJARNSEMAS AMPYEMAS

Puc. 34.

Omucanne yHKIMT HEOOXOAMMO IJA TOrO,
4TOOBl HACTPOWUTH CHUCTEMY ILJIAHMPOBAHUA
IIPOEKTOB Ha KOHKPETHOE ITPIJIOMKEHNe B PaM-
Kax IIpoexTa, CBA3aHHOIO C IIPOM3BOACTBOM
MJIM OPraHM3allMOHHOJ CTPYKTYPON, Hanpu-
Mep, IIPY IIOATOTOBKE K TOPTOBOJ BBICTABKE.
PaccmoTperHblEe MeTaMOZeNIM ONMCaHUA
Ha ypoBHe (DYHKIMIT y»ke MOryT ObITb MC-
TIOJTb30BAHBI AJ15 MOJAEIMPOBaHMA IPUJIOMKe-
HUI workflow (Galler. Vom
Geschdftsprozeffmodellzum  Workflow-Modell.
1997, c. 62). Ilpu onmcanuy aTpudyTOB PYHK-
IMii  1esnecoo0pasHO BHECTM KOHKpETHEIe

dopmrpoBaHme CBA3EN NPUKIALHON CUCTEMBI

yTOYHEHMA, HAaIpUMep IIpefiesIbHbIE CPOKMU
(cpenHIOI0 IPOAOVIKUTENBHOCTE (PYHKIMN,
cpenHee BpeMsA LMKJIA, BO3MOYKHBIE HAJIOMe-
HJIA BO BpeMEeHM ¥ T.IL).

BbI30B (hyHKIINM MOKET OCYIIECTBIATHCA
II0 IPMHIUITY «BBITATMBaHMA» («pull») mmm
«IIpOTaJKMBaHMUA» («push»). B nepBom ciy-
Hae COTPYIOHUK M3BJEKAaEeT COOTBETCTBYIO-
mIyi0 PYHKIMIO M3 BJIEKTPOHHOTO II0YTOBOIO
AIIMKA BMECTe CO CIIMCKOM OIlepalii, KOTo-
pble TpebyeTcA BHIIOJNHNUTE. BO BTOPOM CIIy-
yae (QyHKIMM, YIOpaBJsgeMble COOBITHUAMH,
TIPUCBLIAIOTCA eMy Ha 00paboTKy.

Moge
JOJIMKHO
TpeboBal
Tpebopai
Tpebosal
obxomum
pasom, o
JIAPBL

ITocne
3aHEI C C
0cobeHHQ
BUBUPOBE
paMKax
MO

Ecan «
MICIIONb3Y
HYIO0 MO,
PETHBIX
IIyTEM aF
COOTBETCT
IpaBua «
4ecKue ¢l
Mep, Ipu
JIEHuEe CK
AJI OTIIP:
KITUIO «3a1

YTo0bI
IIPOTOTHUIT
aKTUBUSU
Scheer.
Framewon
HIpeJCTaB.
SAPR/3,
HME C IIOM
OPOEeKTa
SAPR/3(
TIOCPEZCTE
Jn (BepxE
dbyHKIMIO,
METPBI B ¢«
GoBaHMIL
Engineer,
HO K CHUCTe
110 yIpasna
JJIS 3TOM I
OPMHIAITY
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MopenupoBarne mponeccos workflow
JOJIPKHO YZIOBJIETBOPATH JOIOJHUTEIbHBIM
TpebOBaHMAM Ha YPOBHE BK3EMILIAPOB. ITU
TpeGOBaHUA KOMUPYIOTCA U3 OIpeAeIeHUA
TpebOBaHMII Ha ypOBHE (PYHKIIMIA, HO IPM He-
00X0AMMOCTM X MOYKHO M3MEHATH TAKUM 00-
pa3oMm, 9TOOBI CMOAENVPOBATE CAMM DK3EMII-
JIAPBL

Ilocse TOro Kak GM3HEC-IIPUIIOKEHNIS CBA-
3aHbl ¢ PYHKUMAMU U CKOH(MUI'YPUPOBAHEI,
0COGEHHO Ba’sKHO MMETh BO3MOSKHOCTD aKTU-
BM3UPOBATH MJIM MCKJIOYATbh (PYHKIMM B
paMKax CYILIeCTBYIOLIell ITepBOHAYAJIbHOM
MOJIEJIN.

Ecan omnpenesienHOe O6M3HeC-IPUJIOMXKEHNE
UCIIONTb3YET OIpPeAeIEHHYI (DYHKIVOHAJIb-
HYI0O MOJEJb-TIPOTOTUII, MOZEeJN AJS KOHK-
PETHBIX IIOJIB30OBATEJIEl MOMKHO CO37aBaTh
ImyTeM aKTMBM3aIMM MJIM «BbIYEPKUBAHMA»
COOTBETCTBYIOIIMX hyHKIMIL MOXKHO 3a7aTh
TIPaBMJIA COTVIACOBAHNA, YINTBIBAIOIIME JIOTVI-
dYecKyie CBA3U Mexay dyHximamu. Hampn-
Mep, IIPY BBIYEPKMBAHMM (PYHKIUM «yIIpaB-
JIEH)e CKJAJOM IPYy30B, IIpefHa3HAYEHHBIX
JJI1 OTIIPABKM» HEOOXOAMMO yIaauTb 1 PyH-
KLMIO «3aKa3 Ha OTIIPaBKY Ipy3a».

Yro6b1 00eCeunTh 11eJI0CTHOCTE MOLEJIN —
IPOTOTHUIA, KaXKAYI (PYHKIMIO HYMKHO Jnbo
aKTMBU3UPOBATb, JuUOO MWCKIIIOUYNTDL (CM.
Scheer. ARIS —  Business Process
Frameworks. 1998, puc. 50). Ha puc. 35
IpeCTaBJIEH (PparMeHT MOeN —IIPOTOTHUIIA
SAP R/3, nanocTpUpyIOIINI pefaKTIpOBa-
mne ¢ nomorbio ARIS Toolset. CTpykrypy
MPOEKTa A MHAVBUAYAJBHOI HaCTPOMKM
SAP R/3 (amXKHee OKHO) MOKHO BbI3BaThb HE~
NOCPEACTBEHHO M3 (PYHKIMOHAJIBHON Moze-
au (BepxHee OKHO). BHuMaTensHO M3y4uUB
(PYHKIIVIIO, MOXKHO 3aJlaTh BEIOpaHHbIE ITapa-
METpPBI B COOTBETCTBUM C OIIpEAeJIEHNEM Tpe-
gopaumit. IIporpamma SAP R/3 Business
Engineer, obpaliaoiasaca HeocpeacTBEH-
HO K cucteMe Hactpoyiku IMG (PykoBozncTBO
o yIpaBJIEeHMI0 peaJjm3anyeil), npegiaraet
IJIA 9TOM Liesu mHTepgelic, IOCTPOEHHbIN 10
[IPUHIMITY BOIIPOCOB ¥ OTBETOB.

Ha puc. 36 npusenen dpparMeHT MPOTOTH-
ma SAP AG Business Engineer. Mozess npo-
€KTa IIOKa3blBaeT (PYHKI[MOHAJbHOE IEpPEBO
MIPUJIOKEHNA. AKTUBM3ALMA U JeaKTUBI3a-
unsa PYHKIMI OCYILECTBJIAIOTCA IIyTEM yC-
TaHOBEM (pJla>KKoB. PYHKIIMM —B HAaHHOM
npumepe 3T0 «Credit processing» («Obpa-
00TKa KPeAUTOR» ) — OTCHLIAIOT II0JIb30BATE-
JI1 HEIIOCPEJICTBEHHO K HYKHBIM ITOAMYHK-
LMAM HACTPOMKM (HMIKHEe OKHO cJeBa), a
OTCIO/1a MOJKHO BBIATY Ha HYKHBIE IapaMeT-
peI (BepxXHee OKHO crmpasa). HuxHee oxHO
CIlpaBa WMJIIOCTPUPYET, KaK (QYHKLMA
BCTpayBaeTcA B KOHTEKCT IIpoLiecca.

A.2.1.3. OnpepeneHune
TpeboBaHu HA YPOBHE
$PYyHKLMOHANBLHOWK
Moaenu

Omnpepnenenne TpeboBaHMil K (QYHKIMAM
MOXKHO IIPOEKTMPOBATh HA PA3JNYHBIX YPOB-
HAX BepTHUKAJbHOM MepapxXuy, IIOCTPOEHHON!
10 IPUHUMIY «CBepxXy BHU3». Ilo—apyromy
9TO Ha3bIBAETCs IPOEKTUMPOBAHNEM IIPO-
rpaMMHOr0 obecrneveHns, IOCKOJbKY (PyHK-
LMY BIIOCJIEZICTBUM PEaJIM3YIOTCA B CTPYKTY -
pe mnoxmporpaMMbl. B 2TOM 3HadeHuHM
IIMPOKO IIPYMEHAETCA TEPMUH «KPYITHOMAC-
mrabHOEe IIpOrpaMMMpOBaHMe», TOTHa Kak
[OCJIeAYIOIIAA peasns3alysa Ha HA3BIKe IIPo-
TPaMMMPOBAaHNMA Ha3bIBAETCA «MEJIKOMAacCIII-
TabHbIM IporpamMmupoBanueM» (Balzert.
Lehrbuch der Software—Technik. 1996, c.

.632,927).

KoroueBbIMM BramamMy IIPOEKTUPOBAHUA
ABJIAIOTCA IIOCTPOEHME CTPYKTYPBI MOIYJIS,
JleTaJbHOE IIPOEKTUPOBAHME COAEPIKIMOro
MOAYJIA U BblJa4ya oTdeTa.

dyarmuy, npeobpasyolye BXOIHbIE
AaHHbIE B BbIXOJHbIE, 0CcO0OeHHO TeCHO CBA3a-
Hbl C MOJIeJIBIO JaHHbIX. I[Ipm ompeznesenHun
TpeﬁOBaHI/Iﬁ YUYUTBIBAKOTCA TaKMXe Cyle-
crByolye orpanmtdennus JIC. Otu caA3nu oc-
JabeBaloT, ecyy NPUAEePIKUBATHCH ITPUHI~
ma abcrparMpoBaHMs, YTO IO3BOJIAET
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42 Mopenuporanne 6usHec-npoueccos

RIS (Matenal management]

1 =R 4085k
S

=

Lall 2H/3

L

Puc. 36.

co3gasat
Jlarasi 3e
KOHKPETI
WMupmvmn
TOJIBKO Ol
TyprIX 1
3eMILIAp:
HMEM [al
TOJIBKO T
peaJsmsar
deiicos ¢
MEHT faH
JIOM,  H¥
OTBeYaIor
THUII CyII}
THUII 3aII
3HaYeHue

Puc. 35. Penaktnposatme SAP R/3 ¢ nomouwpio ARIS Toolset
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Bl Business Overview Questions
1= B8 4.08 Structure

ust.Indep

ek Sales
¢ Project-oriented make-to-order production
=1 Sales order handling make-to-order

Inquiry
Quotation

-+ 3+ Sales inquiry/quotation pracessing
j -G+ Customer inquiry processing (Sales MT0)
; ~~-CrCustomer quotation processing (Sales MTO)
=2 Credit management

 Sales Information

Quotation f.Contract
Rebate Cred Memo Req

C+Credit control {Standart]

..Rebate Correctn Rgst

PartRebSettl.Reques

_ Reb.Req.f.Man.Accrls

Agrmnt Deb.Memo Req
Agrmnt Deb.Memo Req

Cash Sale

Puc. 36. Hactpoiika ¢yHkumn B SAP R/3

€O371aBaTh KOHLEOIMIO (PYHKIIMM, HE PacIIo-
Jaras 3HAHUAMM O MOJIEJM OAHHBIX WJIM O
KOHKPETHOI apXMTeKType o00pyIooBaHUA.
JHpiMM cJoBaMM, cjaegyeT pacCMaTpPUBATDL
TOJIBKO OOIIMi€ CBOVICTBA CMEIKHBIX apPXUTEK-
TYPHBIX MOZeJiell, a He UX KOHKPEeTHBIE K-
3eMILIAPBL. JTO JocTuraeTca abcTparnposa-
HMEM JAHHBIX, IPY KOTOPOM OIMCHIBAETCHA
TOJIBKO TUII JaHHBIX, HO HEe UX (pusMdecKas
peanmzaimsa. CraseM, AJ5 OIIMCAHMA MHTEP-
(eitcoB (PYHKIMM MOYKHO ODO3HAYUUTL BJle-
MEHT JIaHHBIX «HOMep KJIVMEHTa» 11€JIbIM YMC~
JOM, He KOHKPeTU3Mpyd YCTPONICTBO,
OTBEYAIOIIEE 3a ITOT JJEMEHT, Halpumep,
tvn cymuoct KJIMEHT, umsa oTHoumleHus,
TUIT 3aTIMCY MM JasKe aJpec 3ammcy u 00o-
3HaveHMe IoJA. To )Ke caMoe CIpaBeIIBO

Standart
position 1

I

Standart Standart
'\ position 2 position 3

o |
Do credit
k

checl

insufficient sufficient

Credit limit> < Cregit limit

e

JAJIS allllapaTHBIX KOMIIOHEHTOB, Tie TPV ONy-
caHvy (PYHKIMII DKpPaHOB MOYKHO 3aJaTh
BUPTYaJbHBI TepMMHAJ ¢ 0a30BBIMM CBOJI-
CTBaMM, HO YKa3bIBaTh KOHKPETHYIO MOJEJb
TepMMUHAJa HeoDA3aTeJbHO.

A.2.1.3.1. TlIpoekTupoBaHue

Moaynen

OnHMM 13 IIeHTPaJbHBIX 3JIEMEHTOB IIPO-
eKTMPOBAaHMA NPOrpaMMHOro obecrneydeHus
ABJIAETCA MOAYJIb, YETKO OIMCHIBAIOLIVI aB-
TOHOMHBIN (DYHKIMOHAJBHBIA KOHCTPYKTUB-
HbIV1 OJIOK JJIs BXOAAIIMX U BEIXOAAIINX AaH-
HbIX. MOZAYNM COOTBETCTBEHHO BKJIOYAIOT
cJenylolMe KOMIIOHEHTBI: OIMCaHMe JaH-
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44 MoaenupoBaHue 6m3Hec-npoueccos

HBIX, YIPaBJAIOILIYIO JIOTMKY Y MHCTPYKIN.
Cozzmanue MoZnyJeit corjlacyeTcs ¢ MPUHIM-
[IOM JIOKQJIbHOCTY ¥ MHOI'OKPaTHOTO VICIIOJIb-
30BaHUA, TIOCKOJIbKY MOIYJIM MOYKHO MICIIOJIb-
30BaTh JAJIA PABHBIX IPUKJIATHBIX (DYHKIMIL
Ilpy onmcaHMM BXOJAIIMX M MCXOLAIIMX
JAHHBIX, IIPEROCTaBJAEMBIX B PacCIOpsMKe-
HME TIOJb30BaTeJd, COOJIIOJAeTCA TaKKe
IIPUHIAII <COKPBITUA MH@pOpManmMmu», T.e.
ONMCBHIBAETCHA, YTO JeJlaeT MOAYJb, a He KaK
OH BTO JIeJIaeT.

Mogysu cienyeT IPOEKTUPOBATH TAKUM
00pazoM, YTOOBI MaKCUMM3UPOBATD UX «BHYT-
peHHee AEVCTBME» ¥ MUHVMMU3MPOBATH B3au~
MozeicTBre MeXKy Hyumy. IIpy mpoekTupoBa-
HUM MOZYJIEM MOSKHO IOJIB30BATBCSI METOOM
«CBEPXY BHM3» UJIM «CHU3Y BBepX». [Tpn meTo-
Ji€ «CBEPXY BHU3» [IPOEKTNPOBaHNE HAUMHAET~
C# C CAaMOT0 BEPXHET0 YPOBHS 1 ITOCTEIIEHHO Jie-
TAJM3UPYETCA 110 Mepe MPOABIMMKEHMsT BHUS.
KoneunbiM pe3ysnTaTOM ABJSIOTCA Da30BBIE
MOZYJIN, KOTOPBIE MOXKHO PEaJIM30BaTh C [I0MO-
I1IBIO CYILECTBYIOIMX 00bEKTOB Ha30BOr0 Mpo-
IPaMMHOIO 00eCIIeYEeHA.

Ilpu meTome «CHU3Y BBEPX» MOLYJIM CHA-
yajla IMPOEKTUPYIOTCSA Ha CaMOM HMDKHEM
YpOBHE, a 3aTeM OOBEOMHAIOTCS B MOAYJHU
CJIEYIOLIEr0 JIEKAIIETO Bhbllie ypoBHs. Me-
TOJbl «CHU3Y BBePX» 0CODEHHO YyIOOHBI JJIs
paboThI ¢ yKe 3aII0JTHEHHBIMY aPXMBAMU MO~
ZLyJieit, M3 KOTOPBIX M3BJIEKAIOTCSA 0as30BbIE
MOZYJIM, KOMIIOHYEMBIE 3aTeM B foJiee KpyIi-
ubie 0Js10kM (Blazer. Lerhbuch der Software—
Technik. 1996, c. 853).

Knacc npuknagHon CUCTEMbI
Tun npuKnagHoi CUCTEMbI
lMpuknagHas cucrema

Knacc mogyns

Tun mopyns

IIpumenuTensHO K MOAYJIAM WMHOTAA yC-
NOJIb3yeTCA TEPMUH «IPOLEeAypa»; MOLYJN
BEPXHETO YPOBHA HA3BbIBAIOT TaKsKe IIporpaM-
MaMy. BoaModxeH IIMPOKMIT PAL Pa3JIM<EHbIX
ompegnenenust. Ha puc. 37 mpuBeneH npumep
O4YeHb JIeTAJIBHONM VepapXuy ONVICaHMA.

Ha yposHe ompenenenna TpeboBaHMit
MOSKHO 3aJlaTh HallpaBJIEHMe Ipoliecca IIpo-
E€KTMPOBaHMUA, IIOCKOJIBKY OH JIOIIYCKAeT KakK
BOCXOJAINME, TaK M HUCXOLAIME METOHBL
Brixonuble naHHBIE MOAYJIA IPOEKTUPYIOTCA
B paMKax 9Tol mepapxmnu ¢pynkumii. Ha puc.
38 m™bl BBIOpasM [y BBIXOJHBIX JaHHBIX
kaacc OBITAA SYHKIIVIA. 3xecy «obmas
dyHKIMA» O3HAYaeT omcanue MyHKIuM Oe-
30THOCUTEJIBHO K KOHTEKCTY KOHKPETHOTO
O6m3Hec—mporecca. 310 MIOg4Ye pKMBAET
«IPUHLOMII MHOTOKPATHOM IIPYMEHMMOCTH,
KOTOPBI JOJIYKEH ObITh BOIJIOLIEH B MOZYJIE.

ITocKoNBKY MOZIYJM CO3JAIOTCA TOJBKO
I (PYHKLMI, TOIAEepPsKUBAIOIINX MH@OP-
MalIOHHBbIE TEXHOJIOTMM, TpedyeTcsa yTouHe-
HMe, [IO3BOJIAIIIEE [OJIYyYUTh CBA3b C KJac-
com OBIIIAA CHUCTEMHAA OYHRKIVA
Cpasp *:* ¢ MMHMMAaJILHOM MOIIHOCTEIO 1 03-
HavaeT, YTo O6Jarofaps MHOTOKPATHONM Mpu-
MEHVMOCTM OOVH MOJYJb MOYKHO MCIIOJIb30-
BaThb B PA3HBIX CUCTEMHBIX (PYHKIMAX U OJHA
cucTeMHasa (PYHKIMA MOMKET IOIOIEPIKU-
BATBCSA PazJaNM4HbIMKU Moxyiasvu. Ceszp *:*
MEKY CUCTEMHBIMY (PYHKIIMAMU 1 MOJY JIsi-
MM IIOKa3bIBAET TaKiKe, UTO IIPOEKTUPOBAHNE
6m3Heca u npoextuposanne VT no onpene-
JIEHHO¥ CTEIIeHM He 3aBUCAT APYT OT ApPYyra.

HarnpuMmep, TekCToBbI npoueccop Word u 1.4,

Hanpumep, MS Word for Windows 6.0 u 1.4,

Hanpumep, MS Word for Windows 6.0 Ha K Ne 3417 u T.5.
Hanpumep, NporpaMma NPOBEPKKU NPaBONMCaHNs 1 T.10.
HanpuMmep, nporpaMMa NPoOBEPKKU NPaBONUCAHUS

na MS Word for Windows 7.0 u 1.1

Moaynb

Hanpvmep, NporpaMma NpoBepPKM NPaBoNMUCaHns

s MS Word for Windows 6.0 Ha K Ne 3417 u 1.4,

Puc. 37. Nepapxua onucanna moaynei

Puc. 3&

Mopn
HbI Ha °
BBI30Ba
puc. 39
raoe mo;
xamu. (
MMeeTc,
JBOJIHB]

IIpe)
HBIX IO
JIAPHOC”
I?Iopuow
TYPUpPOI
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Imporpam-
A3JIMUHBIX
H npuMep
M.
yeboBaHMIT
[ecca TIpo-
CKaeT Kak
3 MeTOAbI.
TUPYIOTCS
1. Ha puc.
X JaHHBIX
cb «001Ias
raKIyn Oe-
HKPETHOTO
YepKUBAET
SHUMOCTYI»
[ B MOZLYJIC.
cd TOJBKO
1x uHpOop-
¢Sl yTOUHe-
13b C KJjac-
YYHEIA.
)eThio 1 03-
ATHOM IIpU-
) MCTIONIB30-
MAX ¥ OJHA
TIOAAEPKN-
. Cpasp **
1 ¥ MOOYJIA-
KTMpPOBaHNE
Ji0 onpene-
I OT APYyTa.

H7 U T.A.
AT.O.
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OBLLUAA
GYHKLMA

OBLLIAS OBLLAS
PYYHAS CUCTEMHAS
DYHKLILS OYHKLAS
1.*%
_______ MOZIEPXKA
MOZYIIS
1.*
MOZYTb
/\
| |
FPYMINOBO T%fmh MOV
MOZVTb Vo, MEYATH

Puc. 38. CeA3b Mexay MoaynsaMn n GyHKLMaMn

Mogymm moryt 6biTE guddepeHImpoBa-
HBI Ha TIOATUIILI ¥ IIOCPEACTBOM OTHOLIIEHUI
BBI30BA COEJVHEHH! APYT ¢ ApyroM B ceTut. Ha
puc. 39 nmokazaHa CTPYKTypHaaA AuarpamMma,
r7e MOAYJIM IIpeJiCTaBJIEHbl IIPAMOYTOJIbLHM-
kamyn. CymiecTBymoye MOy, K KOTOPBIM
uMeeTcsa MOCTyH, O0O3HAa4YeHbI IO KpasaMm
JBOVHBIMM JINHUAMMN.

IlpencrapseHne ¢ NMOMOLIBIO CTPYKTYP-
HBIX AMarpamMm Iprodpesio IMUPOKYIO MOIIy-
JspHOCTE baaroznaps pabore KoHcTanTNHE N
JopoHa, MOCBAIIEHHOM CIOKHOMY (CTPYK-
TYPUPOBAHHOMY) [IPOEKTUPOBAHNIO

(Constantine, Yourdon. Structured Design.
1979; o cmpyxmypuposaHHom NPoeKMuUpPo-
sanue cm. Page—Jones. Practical Guide to
Structured System Design. 1980; Balzert.
Lehrbuch der Software—Technik. 1996, c.
801-862; Sommerville. Software
Engineering. 1987, c. 75—103). IIpencraze-
HMe YIIPOIAEeTCA C IIOMOIIbIO OIIEPATOPOB (B
JaHHOM CJIyd4ae - AJIA ollepaTuBHOM 00paboT-
Ku). BsaumoperictBne MeKAYy MOAYJIAMU
0003HAYEHO CTpEJIKAMM C yKa3aHMeM Iepe-
JlaBaeMbIX JAaHHBIX, IPUYEM CTPEJIKM COOT-
BETCTBYIOT IIPOCTHIM CBA3AM JaHHBIX. MoK-
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BuinonHeHue
npouecca
npoAaXw
PervcTpauus O6patorka
O6paboTka 3aKa3oB nnaTexeit BO3BpaTa
KNMEHTOB Ha NOCTABKY KMEHTOB
C{' é) Bananc Mnatex
3akas f cyeTa- KnueHTa
KIMEHTa Ha 3nenve da \
KTYpbl y
MoCTaBKy e
[lakHble 06 oL '
wagenum
AJBJ]C
OnepaTuBHbIiA 06paboTka AaHHbIX OneparuaHbii
MOyNb MORYn®

A = CuUTaTb 1 OBHOBTb STANOHHLIE JAHHBIE O KIUEHTE (O—> : npocTan CBA3b C AaHHBIMU
B = cuwTars 1 06HOBUTL AanHble 06 napenvn @—> : YIpaBAAIoLAs CBA3b

C = 06HOBUTL CHET KUEHTA
<—(—> : IMHaMW4HbIE NApaMeTpbl,
<—@—> T7.¢. BXOAHbIE Y BbIXOAHLIE

3HaYeHus
| sBxon | Bxon-Buixon | BbIXOA,
1 | KnueHt Ne STanoHHbIe aHHBIE 0 KNHeHTe
2 | Cymma Canbao
Knmenta Ne

Puc. 39. MpencrasneHne moaynei ¢ NOMOLILIO CTPYKTYPHBIX Anarpamm

HO TaK«
3Y U IUH;
pPBI, TpeC
IIpu upe
HMAX Jar
MEeCTHUTD

IIpen«
A, BucC
abcrparn
HbIe BMeC
HIpeaHasy
obosHaua
6opa.

Wepag
AYJIAMU E
(o6pamer
BBI3BIBAKC
HIDKE ypu
AyJn, YE
BBI30BA.

HMepap
BETCTBUM
TUIIA «OT
KOMIIOHEE

B pamr
MIOJIHAIOT
CTBEHHOI(
4acTk pea
APYIUX |
Architekt:
c. 102).

B nepe
TbA» Mepa
mmsimn. Te
BOB (0Opa.
He BCerga
o pas®
Lockemanr
Datenbani

Ha puc
LMA MOAY.
KJaccamu
pPa30uBKOD
JaHHBIMY,
paTuBHbIE

OrHote
pusyoTea
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HO TAK’Ke MCIIOJb30BATh YIIPABJIAIOILINE CBSA-
3U ¥ JMHAMUYHBIE TapaMeTpsI (T.e. IapaMeT-
pEl, Tpebyrolmecsa NJA BBOJA MJIM BBIBOZA).
IIpu ypesaMepHO CJIOKHBIX B3aMMOOTHOIIIE-
HMAX JaHHBIE MOKHO IIPOHYMEPOBATb M IIO-
MECTUTBH B TaOJMIIBL

IIpencraBnenuble Ha puc. 39 onepartopsl
A, B u C cBsaA3aHbI ¢ OIlepaluAMy JOCTyHA U
abcTparupyioT JaHHbIE, T.e. 0003HAYAIOT JaH-
Hble BMECTE C OIlepPaluAMM, 1J18d KOTOPBIX OHU
ImpesHa3HavdeHbl.. PomM0 B Moaysie mpopax
0003HaYaET YIPABJSIOUIYIO CTPYKTYPY BbI-
Gopa.

Mepapxudeckne OTHOIIEHNA MEMXKAY MO-
IyJAMY BBITEKAIOT U3 HATIPaBJIEHU BBIZOBA
(obpammenmit). Moxyay Ha BEpXHMX yPOBHAX
BHIZBIBAIOT MOAYJIM CJIEAYIOIIETO JIEXKAIIEeTr0o
HpKe ypoBHA. CTpeska, CBA3BIBAIOIIAA MO-
Ay, YKa3blBaeT HaIpaBJIeHMe IIpollecca
BBI30BA.

Vepapxuy MOZAyJeil cO3JalOTCA B COOT-
BETCTBUM C €QVMHOOOPA3HBIMM [IapaMeTPAMMU
TUIMA «OTHOILEHME BbI3BIBAET» WJIM «MMEET
KOMIIOHEHT, UMEeHYeMBIii».

B pamkax nepapxuit BEI30BOB MOAYJIN BbI-
HOJIHAIOT HacTh CBOMX 3aJa C IIOMOIIBLI0 cOD-
CTBEHHOT'O IIPOTPAMMHOTO KOZQ; OCTaJIbHAA
9aCTh Peasm3yeTcs IIyTeM BbI30Ba (DYHKIIMIA
opyrux wmoxyaeint (Lockemann, Dittrich.
Architektur von Datenbanksystemen. 1987,
c. 102).

B mepapxuy KOMIIOHEHTOB TOJIBKO «JIVIC-
ThA» UEPAPXUM MOZYJIEI OIMMCaHbl MHCTPYK-
msavu. Takum 06paszoMm, 3aBUCMMOCTH BBI30-
BOB (0oOpalieHnit) B mepapxuy KOMIIOHEHTOB
He Bcerga oueBuAHbL O030p pa3IMYHbBIX DTa-
nop pasbuennsa wmogmyJseit JaH B pabore
Lockemann, Dittrich. Architektur wvon
Datenbanksystemen. 1987, c. 103.

Ha pwuc. 40 mpexncrasieHa Kjaaccuduxa-
1M MOZYJIeV IIPY IIoMoIy cBA3K 1:* Mexay
kaaccamu MOIYJb u TUII MOIVYJA c
pasbMBKOI Ha MOAYJM MAaHMIIYJIMPOBAHMA
JAHHBIMU, MOAYJIM 00pabOTKY TaHHBIX U OIle-
PaTMUBHBIE MOLYJII.

OTHOLIEHUA MEXAY MOLYJISAMM XapaKTe-
pusywooress cBaszpro KOMMYHUMKAIIMA.

Kaace TUII KOMMYHUKAIUN xapakTte-
PHU3YyeT TUII CBA3U (HaIIpUMeD, IIPOCThIE CBS-
31 JJaHHBIX MJIM yHpasJjsawoime cBasu). O0-
MEHVBAaeMble HOaHHbIE WAEHTUPUIMPYIOTCS
no aTpubyTy «MMA JaHHBIX». XOTA KaKObIL
KOMMYHMKAIIMOHHBII Habop MOKeT mepeja-
BaThb TOJIBKO JATy, 3TUM HabopaM MOKHO
OpucBauBaTh HOMepa 3JieMeHTOB. A aToit
LIeJIM aCCOLMIATMBHBIA KJIACC CBA3BIBAETCH C
kJaccom SJIEMEHT.

CTpyKTypHBIE OuarpaMmbl — ABJISIOTCSH
JIMIIIb OJHYUM M3 HECKOJIBKMX METOJIOB IIPOEK-
THPOBaHUSA CHUCTEM, OZHAKO paspabaTbiBae-
MbI€ Ha MX OCHOBE CTPYKTYPHI KJIACCOB HOCAT
HaCTOJILKO OOIIMII XapaKTep, UTO IO3BOJISAIOT
MOJIeJIMPOBAaTh APYyTMe METOABl Ha 0aze Toil
e JIOTMIKM (JOIIOJIHUTEJIbHBIE A3BIKY CIIeLV-
dpukauymu npusegeHsl B pabore: Sommerville.
Software Engineering. 1987, ¢. 77, 106).

ITomumo TepMuHA «MOIYJIb», MBI MOYKEM
TaKKe MCIIOJIb30BATh IOHATHE «IIPOTPaMMa».
Boobiie rorops, mporpaMmMbl — 3ITO TIOJIHbIE
HaboOpBI MHCTPYKIMIL, cOAepIKalye BCce He-
0bxonumble TpeboBaHNA NIIA PellleHus 3a8a9
(Stetter. Softwaretechnologie . 1987, c. 12—
16). Korga mmporpaMMb! COCTOAT M3 ITOAIIPOT-
paMM, B3aMMOZENCTBYIOIVX APYT C APYTOM,
OHM 00pa3yT KJACChl IIPOrPaMM WM IpH-
KJagHbIX cucTeM. IloanporpaMmsel, KOTOphIE
OTBeuawT TpebGoOBaHUAM, IPEeLbABIAEMbIM K
MOZYJIAM, Ha3bIBAIOTCS «MOAYJIBHBIMMI ».

CreneHb feTanm3aimm B MPOEKTaX MOAY-
Jeit 3aBucuT oT Tuma obpaborkn. Tpansax-
MM, MpeArosaralouwe I0CIe0BaTe bHbIE
aTansl 00paboTKM NOJb30BATENEM, IIpeaHA3-
HaveHbI 14 orepaTusHoit o6paborkn. B 3asnu-
CVIMOCTYM OT CTEIleHM [NeTalamM3alMyl IIPOoeKTa
TPaH3aKIMY MOI'YT COOTBETCTBOBATD HIKHEI!
CTYHEeHM Mepapxmy B KJjaccuduxanmuy Oms-
Hec-TIporiecca (dy1eMeHTapHaA (PYHKIMA).

KonuuectBo kmaccuduranmii B criermdpm-
Kally [IPOEKTa 3aBUCUT TAKXKe OT KOHKpPET-
HBIX peasiM3yeMbIX MH(OPMaLMOHHBIX CHC-
TeM. HeKoTopble MOHMTOPBHI TpPaH3aAKIVINA
JIyHIlle CIPAaBJIAIOTCA ¢ 00pabOTKOM MHOMe-
CTBa MEJIKMX TPaH3aKLMii, Apyrue — c odpa-
60TKOI1 OoJsiee KPYIHBIX TPAH3AKIMI, HO B
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TUIN KOMMY-
HUKALIMK
0.*
. 010.*
onement - 00| MOV
1.*
=
=
KOMMY- g
HUKALIUA =
:
1.1
TAN Moayng
Puc. 40. Knaccudukauma monynen

meHbIneM koamdecTse (Olle et al. Information
Systems Methodologies. 1991, c. 256).

Opnako npu paszpaboTke crerpuKanmi
IIpOEKTa BJIMAHNE KOHKPETHBIX 0CODEeHHOC-
Tei1 IT caegyeT yanThIBaThH JIUIE A0 OIIpe-
JeJIeHHOI CTelleH.

A.2.1.3.2. MuHu-cneunduxkaumusa

B npoekrax VC cogepsxkumoe MozmyJieit
OIMCHIBAETCS IOCPEACTBOM MUHM—crienndy-
ramuit. K ancay obmeynorpebnuresbHBIX Me-
TOJLOB OTHOCUTCA OIMCaHMe YIIPaBJIAIOLLINX
CTPYKTYP (YIPaBJIAIOIINX aJITOPUTMIIECKI-
MM IIPOI[ECCAMM) ¥ VICTIOJHAIOIINX MHCTPYK-
1M1 TPV TIOMOLIY IICEBIOKOZA M CTPYKTYPOr-
pamMMm. B KauecTBe YHIPaBAAIIUX CTPYKTYP
MOTYT CJIYKUTH NIOCJIEA0BATEJIbHOCTH, MHCT-
pykuun Bbibopa u moBTopenmda. Ha puc. 41
IIpuBeJieHa MPOCTad CXEMa, MJTIOCTPUPYIO-
masa MCIOJb30BaHMe CTPYKTYPOrpaMM M
IICEBIOKOIA.

VIHCTPYKLMM COCTOAT 13 BBIZOBOB IIPOLIE-
Lyp ¥ MoAyJeil, a Takske apupMeTUIeCKUX
onepauwii. IlocnenHue BBINOJHATCA Ha
YPOBHE BJIEMEHTOB JaHHBLIX. B 3aBucuMocTH
OT CJIOXKHOCTY YIIPaBJAIIINE CTPYKTYPHI B

MOAYJAX MOIYT BKJIAABIBATHCA OJHA B JIPY-
ryio. «JIucTeA» MOAYJILHONI CETM COIEepKaT
HanGoJiee meTaspHOE ONMCAHME, B TO BPEMs
Kak Ha 0oJlee BLICOKMX YPOBHAX CONEPIKIMOE
MoAyJeli OObIYHO COCTOMT U3 YIPABJIAIONMX
CTPYKTYD ¥ BBI3BIBAIOIIMX MHCTPYKLIMIA.

Ha pwuc. 42 npuseseHa MeTaMozesb Y-
pPaBIAKIIEN CTPYKTYpPhI, OOBbeauHAIOIIAA
knaccer TUIT YITPABJIAIOIIEN CTPYK-
TYPBI, YPOBEHbL MEPAPXUM u MO-
AYJIb. Ilpu aToM ynpaBasmoLIas CTPYKTypa
OXBaThIBaET BeChb 010K MHCTPyKIwit. Moaynn
BKJIIOYAIOT HECKOJIBKO YIIPaBJIAONIINX
CTPYKTYP, CBA3AHHBIX C PA3JIMYHBIMY CTyTIEe-
HAMM Mepapxuy. VIHCTpyKuMM, IIpMHAJIe-
sKalue yIpaBJAIOLeil cTPYKType, 0603Ha-
yeHbl CBA3bIO 1:%.

A.2.1.3.3. TMpeacraBneHue Bbixoaa

TpeboBaHMA K BEOAY M BBIBOZY OIIpees-
I0TCA [IPY OIIMCAHUM AU3aiiHA M CIIMICKOB 3Kpa-
Ha. IIpuMeps! npuBeeHs! Ha puc. 43 u 44.

OKpaHbl MOYKHO MCIIOJIL30BATh IJIA IeJelt
BBOZA ¥ BbIBOZa. HECKONBKO MOAYJIeHt MOTyT
MIPUMEHATH AJIA BBOAA U BBIBOJA OIVH TUIT K-
paHa, [I03TOMY Ha AyarpamMMme KJaccoB, Ipu-

Puc. 4°

BEeJIEHE
Ja xap
THUIIBL B
X KOH
BaTh I
HOTro
IMIOHAJ:
ITO3BOJX
PAHB
SKpH
npencr
MBI pac
HOILIEH]
aamu d
LIEHUS:
oprasm:
CMOTpM
KTO I10J1
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1Ha B JIPY-
cofiepsKaT
3 TO BpeMsd
\IEPSKIMOE
aBJIAIOLIMX
VKLV

I0fieNb YII-
AUHAIOIIAA
1 CTPYK-
N u MO-
CTPYKTypa
411, Mozyan
JABJISIOIIINX
5IMM CTYIIE-
IpuHaAje-
oe, obo3HA-

BbIXoga

7 OTIpesieIsi-
JMICKOB BKpa-
43 1 44.

> A LeJiein
(ynieit MOryT
VIVIH TUIT 5K~
[aCCOB, IIPM-
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CrpykTyporpamma

Wuetpyuns 1

WHcTpykuma 2

WHCTpykuma 3

Boipaxenue

WCTUHHO JIOXHO

WHcTpykums "a” M_Hcrpymuﬂ "Her"

UHcTpyKLma(-1)

Buipaxenne

MOBTOPUTL MHCTPYKLIMIO(-M)

MHCTPYKUMS(-1)

Puc. 41. Yrpasnsiowme cTpykTypb!

BeZIEHHOJ Ha pyc. 45, DYHKIMM BBOJA U BBIBO-
Ja xapaxkTepusyiorca MoutHocTho (0.%). Ecom
TUIIBI 3KPAHOB XPaHATCA HA MECTHBIX A3BIKAX,
UX KOHKPETHBIE 3K3E€MILJIAPHl MOMKHO CO3Ma-
BaTh IIyTeM pasdan4ebix komOuHanmit MECT-
HOT'O A3BbIKA u TUITA OKPAHA. ©yHk-
[MOHAJILHBIE BO3MOYKHOCTH Windows
MI03BOJIAIOT OTOOPa3uUTh ompeneJseHHblt JK-
PAH B paMKax CyIIeCTBYIOILIETO DKPaHa.

OKpaHbl MOMKHO MHTEPIIPETHPOBATH KaK
npeAcTaBjeHNA MoJes M OaHHbIX. IlogpobHee
MBI PACKPOEM STy TEMY, IpY 0OCyKASHUM OT-
HOLIEHVSA MEKIY MOJEJNSIMY JAHHBIX M MOJie-
namyn GpyHKIDNL. ['oBopa ke 0 B3aMMOOTHO-
IIEHNAX MEXAY (YHKIMOHANBHBIMU U
OpPraHM3alMOHHBIMM MOZEeJAMM, MBI pac-
CMOTPMM DKPAaHBI ¥ CIMCKY C IO3ULIVMM TeX,
KTO IOJIy4aeT MM BBOAUT JAHHEIE.

Ncespokopa,

Instruction 1

Instruction 2

Instruction 3

if Bbipaxenve
then WHcTpykuma "[a”
else WHctpykums "Het"
endif;

WHCTpykuma(-u)

while Bolpaxenne do
MosToputh MHCTPYKLMIO(-1)
endwhile;

MHCTpykums(-v)

A.2.1.4. Peanuszauus Ha ypoBHe
GYHKLNOHANBHON MOoaeNnu

Ha craguu omycanmsa peanmsaiym paspa-
OaThIBAlOTCA (PaKTUYECKME IIPOTPAMMEBI, 110~

© JIeXKallyie BbINOJIHeHVEo. JIJis 3Toi 1esm B Co-

OTBETCTBUM CO CHELM(UKAIMAMM MOZAYJIeHn
UCIIONIL3YETCA OAWH JJIM HECKOJBKO A3BIKOB
nporpaMMuposanua (Hanpumep, Cu, CH++,
Java, ABAP4, Kobon). Ecnu usHauaJabHBIE
crielMUKAIY JOCTATOYHO JeTaIN3MPOBaHEI,
OHM MOTryT OBITH pPeajM30BaHBI IeHepPaTOpOM
MIPMJIOXKe VL. B 5ToM cirydae cBA3yIOLMM 3Be-
HOM MEJy OIMCAHMEM MOAYJIA ONpeneseHus
TpeboBaHMiI, A3BIKOM IIPOrPAMMMPOBAHUA U
yrmimron caysxut MOAYJIb VMICXOJHOTI'O
KOJA (cm. puc. 46). OnHaKko ecsy MporpaMmu-
POBaHME BBLIIOJHAETCA VCKIIOYUTENBHO IIPO-
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50 MoaenupoBaHue GuaHec-npoueccos

MOAY/b

D
MOavNb \

N

Moaynb

MOaYiib

Accoumaums :

Ynpasnsiowas CTPyKTypa -
WHCTPYKLIUS

ad
*

Moayib

Puc. 42, MeTtamogesnb ynpasnsiowen CTPyKTypbl

I'PaMMMCTaMU, TO YIIOMVMHATE TeHepaTop Mpu-
JIOKEHMIT U3JIVLIIHE,

Mogysy MCXOIHOTO KOJA MOI'YyT XPaHUTb-
ca B OnbioTeke IPOrpaMM B paMKaXx pero-
suropueB. BUBJMOTEKW IIPOT'PAMM,
rie XpaHATCA BCe CYIeCcTBYOIE IIporpaM-
MBI MJIM MOAYJM, 3HAUMTENbHO IOBBIIIAIOT
MHOTOKPATHYIO IPMMEHMMOCTb MOZYJIeil
Bubsmoreku mnporpaMM MOKHO MCIOJb30-
BaTh JJIA ONMCAaHWA MOAYyJel M Ha ypoBHE
crieiunranmy npoekta. Ha puc. 46 npen-
cTaBJIeHa CBA3b C OHMCAHMEM MOAYJeEl Ha
ypoBHe crielpduKanmum npoeKTa.

C momompbio KOMIIMJIATOPOB nan
MHTEPIIPETATOPOB Mozysam MCXOZHOrO
kozga npeobpasyiorca 8 MOAYJIML OB BEK-
THOT'O KOIA. Hna xaxkmoro A3BIKA
ITPOTPAMMIMPOBAHNS BO3MOMHBI He-
CKOJIBKO KOMITMJIATOPOB MJIM MHTEPIPETATO-
poB, HampuMep, IAJA KaKAOll amnmapaTHON
nnaTdopmel. VI3 ogHOro MOAYJIA UCXOIHOIO
KOZA MOMKHO IIOJIyYMTb pas3Hble MOIYJn
00BEKTHOr0 KOJa.

Boobite, ansi ob6paboTku uesoin 3amadm
HeoOXOOUMO HECKOJBKO MOAYJei, CKOMIIN-
JIMPOBAHHBIX B eAuHyr mporpammy. Kiacc
ITPOTPAMMA Ha puc. 46, npexcrasjider
co00il CTPYKTYPY PEIO3UTOPUS JJIA XpaHe-
Hus PU3UIECKUX [IPOTPaMM.

Puc. 43.

r
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Material M

JPOB wnmn
MCXOJHOTO
I OFBEK-
» A3BIKA
f0YKHbI HE-
epIpeTaTo-
\TmapaTHON!
| UICXOOHOTO
e MOAyJn

moit 3ajadum
i, CKOMITM-
mmy. Knace
\eICTaBJIAET

& Puc. 43.
IJiA XpaHe-

Npumep akpaHa
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Puc. 44.

Puc. 45.

Mopaenuposanue 6uM3Hec-npoUeccos

O Liexoswiit 3aka3
O Jlata: 1 des. 99
O CMTIZ  Ne03 Bpems: 16:35
O 3axa3 Jerans  HaumeHosanue Konwiectso  Hauwano  Kowey
O U03100 03434 Keapuesbie yaci 10 des. 10 Pes. 10
O Onepauuu Ne MawmHbi Onucanve Bpems Bpems
o6pabotkn HANAAKN
O 10 Ceepno01 Caepnenue 15 mMuH. 3 MUH,
O 20 Dpeaep03 ®peseposarmne 25 MUH. 5 MUH.
O 30 Cbopkal2 Cbopka 5 MUH. 1 MUH.
Ol w Tecr04
Mpumep cnucka
BbiX0A,
CMUCKA
1.* 0.*
MO4Yb CNUCOK
1.x
_______________ BbIX0OA,
o Moayns
TUN 3KPAHA
0.*
............... 3KPAH
0”*
MECTHbIH
A3bIK

OkpaHbl U CrMcKu

Puc. 46.
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ACCOLIALING "CXOAHbIA KOF, - BUB/IMOTEKA NPOTPAMM"

1.1

BMEB/INOTEKA
MORITb - : 0.+| MPOTPAMM
o ACCOLVALIS
. ‘MOIY/tb-
1. BMB/MOTEKA
MOIYIb L MIPOTPAMM S3bIK
VCXODHONQ fesesveresens < >— —{ NPOTPAM-
KODA 0-* | MMPOBAHMS!
1.* 1.1
(=4
0.* %= ;
HIS
2| ER
FEHEPATOP g% Se
=
§& QE
g =
=
1.*
KoMnung-
— TOPMHTEP-
L1 NPETATOP
MOZY/b
UCXOLHOrO
KOZA
1.*
ACCOLVALWAS
_______________ "OBbEKTHBIN
KOa-Por-
PAMMA”
0.*
MPOrPAMMA

Npeo6pa3oBaHue Mogynen B UCXOLHbIY KoL,
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54 MopenupoBaHue 6u3Hec-npoueccos

A.2.2. MoapenupoBaHune

npeacTaBfieHus
opraHusauum

Ha pwuc. 47 noka3aHo, Kakoe MeCTO 3aHU-
maioT B KoHuenuuu ARIS sranwl cospannsa
OpraHM3alMOHHOI Mozesm. BJok, mpeacTas-
JIAIYI yKe PacCMOTPEHHYIO HaMM (DYHK-
OVOHAJIBHYIO MOAEJb, 3allTPMXO0BaH. MCXOI[H
U3 OIMCAHUA OPraHM3alMOHHON Mepapxuu
Ha 3Tane cnelmduraymy npoekra paspada-
ThIBaeTCs ceTeBas TOIIOJIOTUA. KOHKpETHI:Ie
KOMMYHMKAaIMMOHHBIE IMPOTOKOJIBL OIIpenesisa-
IOTCA Ha 2Talle OIIMCaHVA peaJnu3anin.

A.2.2.1. OnpeneneHue
Tpe6oBaHUii Ha YPOBHE
OpraHM3aumoHHON Mmoaesnun

Opran3alliOHHass MOJEJIb ONMCHIBaeT
MepapXuYEecKy0 CTPYKTYPY OpraHM3almuy,
T.€. OPraHM3alMOHHbIE €JVHULIBI, CBA3aHHbIE
MeXxIy coboit KOMMYHMKAIMOHHBIMM OTHOIIIE-
HMUAMU M OT4YeTHOCThI0. Kpome Toro, ponesasn
KOHIIETIIIUA OIpenendeT Npoduias TpeboBa-

HUf TPMMEHUTEJBLHO K OpraHM3allMOHHONM
equHMIle, uTO O0COOEHHO HeoOXoOAMMO MJIs
npuioxennit workflow.

B Ousnec—IpuiocKeHNAX uepapxmudecKas
MOZEJIb OPTaHM3alMM YAaCTO HE VIMEET CTOJb
YeTKOI'O ONMCaHNudA, KaK AaHHbIe, DYHKLIMUM U
MIPOLIECCH], «CKPBIBAACH» 32 TAKVMM ITOHATU~-
AMM, KaK «TPYyIIa IPOAaK», «KOJ KOMIIa-
HUM>» WU «IIPOU3BOJACTBEHHBI YYacCTOK», C
dukrcanmeil KOHKPETHHIX CYO'BEKTOB OTBET-
CTBEHHOCTM B nporpammax. OfHaKo IIpu pe-
aJbHOM BHeZpeHuyu OuaHec— NPUIIOMKEeHMs
KpUTUHECKOe 3HAUEHME IIpHobpeTaeT cora-
COBaHyMEe OPraHM3aLMOHHBIX CTPYKTYP.

A.2.2.1.1. OpraHu3auuMoHHbIe
CTPYKTYpbI
(nepapxuyeckue
opraHm3auum)

ITenr mnpencraBlleHMA MepapxXuUdecKoit
CTPYKTYPBI OPraHM3alyu COCTOUT B TOM, YTO-
ObI yIIPOCTUTD ONMCaHYE NPeANPUATHA, 00 be-
AVHWB TPYIIILI, BEITOJIHAIOLME aHAJOIUYHbIE
3aja4M, B OPraHMBAIMOHHBLIE EIMHUIIBL

L ] i Opranuzaums

DanHble [ [Vnpasnenne

Puc. 47.

Bobixon

MecTo opraHM3auuoHHoi mogenu B 3ganun ARIS

Puc. 48a.

Opranusay
06bexT

Mpynna
npuema
3aKa30B

Puc. 486.
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0 TIpK pe-
LI0MKEHNA
\eT CorJIa-

'Yp-

JXVHECKOM
3 TOM, 4TO-
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PyxoB0aCTBO

Ome@
OTD

JlonxHocTb

Puc. 48a. OpraHurpamma: yposeHb 0600LLEHHbIX TUNOB

‘ PyxoBOACTBO

OpraHn3aumOoHHbIH
obbekr Orpen TMpons-
npoaax BOACTBO

Otaen
NIOACKMX
pecypcos

‘ byxrantepus

lpynna
npuema
33Ka30B

Mpynna
OTApaBky

Puc. 486. OpraHurpamma: yposeHb TUMOB
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56 MopaenupoBaHue Gu3Hec-nNpoueccoB

Otpen
nponax

Ior

lpynna npwe-
Ma 33Ka308
XbIOCTOH

Puc. 488. Opranurpamma: ypoBeHb 3K3eMMNspos

Ha pwuc. 48a—B mpuBemeHs! Tpu npumMepa
oprauurpamm. Ha puc. 48a n 486 npexncras-
JIeHMe AaeTcs Ha ypOBHe THUIIOB: Ha puc. 48a
— B BuZe 00001IeHHbIX [TOHATUI, HA puc. 480
— B BUZAE KOHKDETHBIX OIIMCAHMI, CIIeny-
(UYHBIX A DpuIoKeHnda. Puc. 48B nitoc-
TPUpYyeT KOHKPeTHble 5K3eMILIAPHl pPealb-
HBIX OPTraHN3al[MOHHBIX €VHMNLL

ITpu mopenupoBaHuM OM3HEC-IIPOLIECCOB
0OBIYHO UCTIOJIB3YIOTCA IOHATUA, PUTYPUPY-
OLVe B OIMCAHMUM TUIIOB (HAIIPUMEp, OTAEJ
npojasK, rpymnma 00paboTKM 3aKa30B M T.1.).
OnHaKO €CJIM Ta MM VHAA OPTraHN3alMOHHAA
eoyHULIA 3aHMMaeT B OM3Hec-IIpoliecce 0Co-
0oe MecTO, MOYKHO MOJEJIMPOBATh M OTHEJb-
HblE€ 3JK3EeMIIAPBI (HaIpuMmep, IIPOLEeAYyPHI
I KOHKPETHLIX ITPOM3BOACTBEHHLIX Ipen-
npuaTuit B Yukaro uian XelOCTOHE).

Kax n dpyHkuny, opraHnsaloHHbIE eay-
HUIBI MOI'YT CTPOUTBCA B COOTBETCTBUM C
opueHTalyell Ha onepanmu, OOBEKTHl WU
npoueccel. Ha pue. 486 npesncraBsieHa Mo-
JeJib MepapXudecKoil OpraHu3aliumn, IIoCTpo-
€HHaA C OpMEHTAIMEN Ha OIepalin.

Ha puc. 49 npusenena Mozesb, OpUMEHTH-

PpOBaHHAaA Ha IPOIECCHL. JTa MOJEJb COmep-
SKUT OPTaHMBAIMOHHBbIE €OVHMIBI, CBA3aH-

I'pynna obpa-

60TK1 3aKa30B
XbIOCTOH

Tpynna
OTNpPaBKu
XblOCTOH

Hble C OM3HeC-IIPOLEeCCOM JIOTMCTUKM, KOTO-
PRI OXBaThIBAET LIENIOYKY OT KJIMEHTa [0
IIPOU3BOACTBEHHOr0 npouecca. Opranusanm-
OHHbIE eJVHUIILI, YUYaCTBYIOIME B 3TOM OM3-
Hec-IIpoliecce, CBA3aHbl OTHOLIEHNEM IIpeJ-
LIECTBYOIaA-IIOCIEAYIOIIA .

XoTa OOBIYHO OPraHMIPAMMEI IIPEACTAB-
JIAIOT B BUJE APEBOBUIAHBIX UHAEKCOB, 34€Ch
MBI PacCMaTPMBAEM CETEBBIE OTHOLIEHUSA,
TaK KakK, HallpuMep, 04MH pyiImaJ I1o npoja-
JKe MOJKET 3aHMUMATHCS HECKOJLKMMM BUJA-
MM IPOAYKTOR, & HEKOTOPLIE BUALI IIPOLYK-
TOB MNPOZAIOTCA Yepe3 pas3Hble (QMIMAJIBL
JomosHNTEeIbHBIE CBEAEHMSI O IPOLECCax,
CBABAHHBLIX C IMOCTaBKaMu ycayr (Bullinger,
Prozeflorientierte Strukturen 1994).

Ha mertaypoBHe Mozenupyembie opranm-
3al[MOHHBIE EeOMHMIBI 00pa3ylT KJjacc
OPTAHU3AIIMOHHAA EIVMHUITA (cm.
puc. 50). B posn sk3eMmasapoB o6bIYHO MC-
MOJIB3YIOTCA MOHATUA, 3aMMCTBOBAHHBIE U3
ONMCaHUA TUIIOB, XOTSA AOIMYCTUMEL 1 peaJib-
Hbl€ DK3EMILJIAPBHL

IIoMMMO |YeJIOBEIECKOTO BKJaZa, MOMKHO
CTPYKTYPMPOBATD Y MAILMHHLIN BKJIAK, a 3a-
TeM BBECTM €r0 B TaKie OPTaHMB3alMOHHBIE
eVHMITBI, KaK I'PYIUIbI MAIINH, eHTPbI 06pa-

e i

Puc. 49.
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THK}, KOTO-
KJMeHTa 10
JpraHu3ar-
. B 9TOM OM3-
sHKueM npes-

bl IpeAcTaB-
[EeKCOB, 34€Ch
OTHOILIEHNA,
(aJ1 1o MpoAa-
(bKMMM BUA-
uasl NPOAYK-
le (puanabl.
o mporeccax,
nyr (Bullinger,
).
eMbple OpraHu-
13y10T KJacc
MHUIIA (cm.
)B 00BIYHO MC-
TBOBaHHBIC M3
UMbl ¥ peaJib-

IKJIaza, MOMKHO
5131 BRI, a 3a-
‘QHM3aIIOHHbIE
1, leHTpbI 00pa-

Puc. 49.

MopaenupoBsaHune Ha pa3HbiX YPOBHAX npepcTasneHus ARIS

Mpogaxa

naeHoe
yrpaBnexue

V

Mpou3eoacTeo

Toproebiit
npeacTa-
BUTE/b

‘ Otgen

NpopAX

ACCOPTUMEHT
npoaykumm

‘ 3asop

O6nactb ge-
ATENbHOCTU

pynna one-
PaLMOHHBIX
pecypco!

OnepaLyoH-
Hble pecypebl

BHewwHwiA napTHep

‘ MocTaBwyk

BHewHuit naptHep

YPOBHM NNaHNPOBaHUA MaTepuanos, OPUEHTUPOBAHHbIE HA NPOLUECCHI
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Puc. 50.

MopenuposaHue 6usaHec-npoueccos

WM OPTA-
HU3ALMK
OPFAHU3A-
0.x LIMOHHbIY
OBbEKT
Y
OPTAHM3A-
LIMOHHAS %
CTPYKTYPA | £
g
=
0”*
0. <—
[loM1HMpOBaHUE OPTAHU3A- "
ompoRe > | |Accouvaums
Légﬁ:m;' PECYPCOB
1.7 0 OBPABOTKA
POVISBOVTEND MATEPMAVIOB
NAEWMYLLECTBEH
YYPEXOEHME b - - - - - - CYACTHEM ﬁ-——
BOPYIOBANT OBPABOTKA
1. MHOOPMALMM
MECTO-
MONOXEHVE
KNACC
AOMKHOCTb . PONb  [Kp——— MO0
T ' 1. BATEJEW
1.% ' 1.%
SAHSTUE
JIOMKHOCTH
KBATMOU-
R I F
1 ]
TPEBOBAHUS NPOGUb

MeTtamopens vepapxuyeckon opraHusaumm
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0OTKM, CKJIAZICKIE CYUCTEMBI UM IMOKMe IIpo-
M3BOACTBEHHBIE CHUCTEMBI, & B CJydae MH-
(hOpPMAIMOHHBIX PECYPCOB — B IIEHTPHI JaH-
HpIX, paboume craHIMM U ceTH. ITO
[IO3BOJIAET IIPUBECTH CTPYKTYPY OpraHmM3a-
I[MOHHOM MOAENV B COOTBETCTBUE CO CTPYK-
TYPOI1 JIIOACKNX M TEXHUYECKUX PecypcoB. B
MeTaMOZEJNIAX 3TO BBIPAYKAETCA C IIOMOILIBLIO
moaksaaccos IIPOUM3BOJIUTEJIE BBIXO-
OA (IIPEMMYIIECTBEHHO C YYACTU-
EM YEJIOBEKA) U IIPOUM3BOINTEJIL
BEIXOIOA (IIPEMMVYIIOIECTBEHHO C
YYACTUMEM OBOPYIOBAHINS). Ilocae-
ouuit pasbuaerca Ha OBEPABOTKY MA-
TEPUMAJIOB 1 OBPABOTKY MHOOPMA-
81871871 (kOMIIBIOTEDBI). Iockonbry
OpraHM3alOHHbIE eAVMHMIBI MOXKHO CO37a-
BaTb OOHOBPEMEHHO C yYE€TOM IIPOM3BOONTE-
Jielt BBIXOJ0B, 3TV CBA3M 0TOOPaaloT OTHO-
wennem ACCOIIMAIINA PECYPCOB c
nobaBJeHMEM COOTBETCTBYIOIIETO accolua-
TUBHOTO KJjacca. JTO MO3BOJIAET CBA3ATbh TY
MV UHYIO IPOM3BOACTBEHHYIO CUCTEMY C 3a-
BOZIOM (LIEXOM), 2 KOMIIBIOTEP — C OTHEJIOM
npozax. JxseMmaapavu kaacca OPTAHU-
3AIIIOHHAA EOVHNUITA sBaaioTcA Tak-
*Ke BHEIIIHVe /IeJIOBbIE IAaPTHEPHI, TaKle KaK
KJIMEHTHI, IOCTAaBIIVIKMA MJIM TOCYZapCTBEH-
Hble yUpeXxJeHNA.

TeppuropnajsHOe paclipeieseHne opra-
HM3AIVMIOHHBIX €AVIHUIL Pean3yeTCs OTHOLLe-
mem PETVIOHAJILHBIVI O®UC wmexny
raaccamu  MECTOIIOJIOMKEHUE  wmn
OPTAHUSAIIMIOHHAS EOVIHUITA.
Menpuariieil egquunIel B paMKaxX OpraHnsa-
IMIOHHOM CTPYKTYPHI ABJIAETCA «IOJIPKHOCTDY,
KOTOpas OOBIYHO OIMCBIBAETCA (QPYHKLME],
BO3JIaraeMoli Ha KOHKPETHOTO COTPYIHMKA.
Kaace JOJIMKHOCTD BrO49aeT KOHKpET-
HbIe TOJPKHOCTY B BUJIE SK3EMILIAPOB.

JomKHOCTY CBA3BIBAIOTCA ¢ GoJslee KpyII-
HBIMM €AVIHULIAMU B COOTBETCTBMM C IIapaMeT-
paMy OPrCTPYKTYPBI UM CTPYKTYpPbI OTYeT-
sHocT. JIyis TOrO YTOOBI YZOBJIETBOPATD 3TUM

rnapameTpaM, Heobxonymo BBecTH Kiacc TUII
OPTAHUBAIINIL. Ilomumo paszeseHUsA Ha
KaTeropuy OM3Heca M KaTeropuy OTYETHOCTH,
MO’KHO YTOYHUTHL BO3MOXKHOCTU B3aVIMHOTIO
3aMeIeHNA MeXKAY JOJKHOCTAMM, BBeOs
OImMCaHNA B3a¥MOOTHOILIEHNI! 1 MOZENN, OPU-
EeHTHUPOBaHHbIe Ha mnpoueccebl. CTPYKTypHBIE
OTHOIIEHMA MEXIY OpraHM3alyOHHBEIMU efyi-
HUIIaMM OIMchIBaroTca Kjgaccom OPTAHII-
3AIIVIOHHAA CTPYKTVYPA.

A.2.2.1.2. Ponesas KkoHUuenuus
IloMuMO OpraHM3allMOHHBIX eOVHNL, NIpU
MOZIeIMPOBAHNMY 1IEIIOYEK TIPOLECCOB B KaTe-
TOPHUAX, CBA3AHHBIX ¢ OM3HECOM, OIIUCBIBAIOT-
cA TUIBI pabOTHUKOB, HAIIPUMED, CIIeIMAaINC-
TBI IO IIpoja’ke, OyXraJITephl, OIEPATOPEI
MalH, CHelMasmcThl o 3akynke. OgHako
PYHKIMM pEeaKO IMPUBASBIBAIOT K KOHKPET-
HBIM MHAVBUIYYMAaM, IIOCKOJBKY B 3TOM CJIy-
Hae IIpM IepeBofe COTPYZHUKA Ha APYIyIo
TOJIKHOCTB MJIM €T0 YXOZ€e U3 KOMIIaHUM [1pH-
II0ch Obl BHOCUTH M3MEHEHMSA B OIMCAHUE
6usnec—KoHUEenuMM. TepMUH «POJIb» CIIYIKUT
ZJ1A oImMCaHua Thia paboTHuKa, obsazaoLe-
T'o BIIOJIHE OIIpeieJIeHHOM KBajm(uKanmein u
HaBoikamu (Galler Vom Geschaftsprozefimodell
zum Workflow—Modell. 1997, c. 52-58; Rupietta.
Organisationsmodellierung. 1992,  Esswein.
Rollenmodell der Organisation 1992).

Kpamnduranmonable 1mapaMeTpsl BBO-
narcsa B kaacc KBAJNVIPURKAIINA u npu-
BaswbiBalorTca ¥ POJIU mocpencTBoM accoum-
atuBHOro kyacca ITPODPUID (cm. puc. 50).
Hanpumep, posb «uHMKeHep MO IIPOAAKaM»
fymeT BKJIIOUATL CJIENYIONIVE KBaJU(UKA-
LMOHHBLIE KPUTEPMM: OMUILIOM IO IIPOMBILII-
JICHHOMY WHKMHUPMHTY M [OPaKTUYECKMit
onbIT paboTel B obsactu npogak. C Toukm
3pEeHUA JOJIKHOCTY, K KBaJIMMUKALMM MOT'YT
NIpebABIATHCA ONIPeeieHHble TpeOoBaHMA.
HexoTopsle posy MOTyT CBA3BIBATHCS C JOJ-
JKHOCTAMM IO IIPMHLMIIY <«XOPOIIEro COOT-
BETCTBUA.
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ITpu onmcanum posielt MOYKHO Takxe audp-
depeHIMpPOBaTh KJACCHI IOJIH30BATEJNEl -
Tex, KTo npoekrupyet VIC, n Tex, KTO umMu
noab3yercd. [lo3yke Takme KJACCHI II0JIb30-
BaTeJIel MOTYT CJIYKUTbH AJA OIpeNesIeHNUs
MIPUBUJIETUI JOCTYIA K JaHHBIM M (PYHKIN-
AM. B 3aBMCHMOCTM OT HABBIKOB M YaCTOTHI
ncnoab3oBauua JIC MOKHO BBIIEJUTH CJe-
OyHoLIe KaTEerOPUM:

N 3NM304MYECKNE ITOJIL30BaTEIN,
B mpodpeccroOHaJIbHBIE ITOJIb30BATEN,
B 3KCIIEpPTHI

(Martin. Application Development. 1982,
c. 102—-106; Davis, Olson. Management
Information Systems. 1984, c. 503—533). Ins
KOHKPEeTM3aLMy KJIaCCOB II0JIb30BaTE e MBI
BBeAeM cremmagbHoe oTHoiuneHme KJIACC
IIOJIL30BATEJIEN.

Ha npuxsagHOM ypoBHe OpraHM3alMOH-
HbIE METaMOJeJV AaHAJIOTMYHBI CTPYKType
JaHHBIX CHCTEeM YIIPaBJEHUA II€PCOHAJIOM
(Scheer. Business Process Engineering 1994,
c. 491). Ognako xoresaoch Obl OTMETUTH, YTO
CHCTEMBI YIIPABJIEHNS IIEPCOHAJIOM CTABAT B
JoKyce BHMMAaHUA KOHKPETHBIX MHAMBUIOB,
TOTJA KaK pOJIeBble KOHLIENLIMY OIMCBIBAIOT
TOJIBKO TUITBI PAOOTHMKOB, T.€. OIIPeeJeHHbIE
KJaccel. Kpome TOro, cucreMbl yIIpaBJeHNs
IIEPCOHAJIOM IIPEJIIoJaraloT ropaszo Oosee
IndcpepeHIpoBaHHOE omcaHmne PaKkToB.

A.2.2.2. KoHpurypuposaHue
OpraHu3aunoHHOMN

CTPYKTYpbI

OpraHu3alOHHBIE MOZIEJV IPEICTABIISAIOT
OIMMCaHVA CTOMMOCTHBIX ITEHTPOB B TEPMMHAX
apaMeTpoB CTOMMOCTHOIO ydeTa, IIO3BOJIAA
KOH(pUTypUPOBaTh yIpaBJjeHye Ou3Hec—TIpo-
teccoM. OrmicaHne OPraHM3alMOHHbIX eMHNLI
KaK OTZeJsIoB, pabounx rpyImi, CeKTOpOB KOM-
MaHMu M T.JI. IO3BOJAET aZaIITHPOBaTh 00IIie
CUCTEMBI IITAaHMpPOBaHMA (Hampumep, MS
Project) Kk KOHKpPETHBIM IPUIOMKEHNAM.

PaccMoTpeHHBIe HaMM METACTPYKTYPBI
MOTYT OBITb MCIIOJIL30BAHBI AJIA MOJAEJPO-

BaHMA palounx IOTOKOB B paMKax OmsHec-
nporteccos. Onycanne poJseli B 9TOM KOHTEK-
CTe ABJAeTCs KIOYEBbIM, TaK, KaK JJIA pea-
Jau3anmMm  KaskAoW (pyHKIMM HeoO0XoAyMo
COCIIOCTaBUTh T€ WJIM MHBIE POJINM, KOTOPHIE, B
CBOIO O4Yepenb, HaligyT BOILJIOIIEHNE B KOHK-
PETHBIX VUCIIOJHNUTENAX B PeaJbHOM BPEMEHN.
Kpowme Toro, cyliecTBeHHOE 3HaYEHNE VIMEIOT
ommcaua 3aMelleHuit. VlHorma mnesecoob-
Pa3sHO MCIOJB30BaTh JIK3EMILIAPBI OpraHU-
3aIlMOHHBIX €AMHMI, HAIIpMMeD, YKa3bIBaThb
He POJIM, a KOHKPETHBIX COTPY/AHUKOB.

B OusHec-NIPUIIOMKEHNAX OPraHM3anOH-
HbIe [IOHATUA JOJIKHBI OBITH TOYHO chopMy-
JMPOBaHBI U JOKYMEHTHPOBAHBI, B COOTBET-
CTBMM C KX CBA3BK C I[PUJIOKEHMEM U
BJIMSIHMEM Ha IIPOrPaMMHEIE IPOLEeAYPbL

Kpome Toro, B OM3HEC-TIIPMIIOMKEHUAX
OpraHM3alMOHHbIE MOJEJIM ONVCBbIBAIOT Ta-
KHMe BajKHble I[IapaMeTpbl, KakK KJMEHTHI,
KOZABI KOMIIAHMI 11 3aBOZEI (11eXa). OTO 3aKJIa-
JAbIBaeT (PYHAAMEHT [AJiA [IOCJIeNYIOei Ipu-
BA3KM PYHKLIMI M JaHHBIX K OPraHU3aIMOH~
HBIM €IMHMIIAM, OIIpeseiasd, TaKuM o6pasom,
CTeNleHb pAaCIpPeneseHHOCTH IIPMKJIATHOM
CUCTEMBL

B npunoskeHnax s yupasJeHUsA [Iepco-
HaJIOM OpraHn3allIOHHBIE MOJZI€JIN OIIpenesisa-
IOT OCHOBY [JIA BCEeX (PYHKILMII IJIAHMPOBA-
HuA u Yydera. B cdepe yduera oHUK
MPEeNOCTABJAT KOl KOMIIAHWIA U CTPYKTY-
PY CTOMMOCTHBIX LIEHTPOB.

A.2.2.3.Cneundunkauusa
npoeKTa Ha YPOBHEe
opraHn3auoOHHON
mMmoaenu

PaccmaTpusas onpenenenne TpeboBanmi
Ha YPOBHE OPTaHMB3AIMIOHHON MOZEJM, Mbl
OIyCaJjM OPraHM3ALMOHHBIE eAVHUIIBL [IPea-
OPUATAA, BKJIIOYAA UX B3aMMOOTHOLIEHUS.
Cnemnduranmsa npoeKkTa LOMOJHAET Opra-
HM3AIMOHHYIO MOJeNb Gu3Heca B TOIOJIOINIO
MHOMOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX
cucTeM. B gacTHOCTHM, OIpenesAoTCS TOIO-

JIOTHH |
ZOCTYIL
JaM U u

A.2.2.;

Hap
turypa
IPUATH:
TIOJIOr U,
puc. 52).

E

Puc. 51.
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sorumu ceteit, TpebyeMble MOIIHOCTM, TUIIHI
ZOCTYIIa TIOJIL30BATEJEe K KOHKPETHBIM y3-
J1aM ¥ MMEIOIIVEeCs TUIIBI KOMIIOHEHTOB.

A.2.2.3.1. Tononoruns cetun

Ha puc. 51 npencraBiieHa TMNMYHAA KOH-
durypaumsa ceT Ha IPOMBIILIEHHOM IIpeJ-
MIPUATYN, UCIIOJIb3YOIAA TAKME CETEBBIE TO-
IIOJIOTMM, KaK 3Be3Ja, KOJbI0 M IIMHA (CM.
puc. 52).

Ilomumo TOmONOrMM € NPUCYIIUMM e
CBOJICTBaMM, ONpeneNArIMy 0e30TKa3-
HOCTb, ObICTpOZEiicTBME M IOOCTYII K CETH
(Hutchinson, Mariant. Local Area Networks.
1985; Sikora, Steinparz. Computer &
Kommunikation. 1988; Sloman, Kramer.
Verteilte Systeme und Rechnernetze. 1988;
Tannenbaum. Computer Networks. 1988;
Kauffels. Lokale Netze. 1997; Taylor.
Network Architecture Design Handbook.
1997 ), ceTt MOKHO XapaKTepPU30BaTh C APY-
I'X TOYEK 3peHusd, HanpuMep, Judpepesm-

WHTEpHeT-
cepsep

7

LlenTpanbHbii
KOPNOPATUBHIN
cepaep

O6wwekopnopaTvsHas
6a3a aHHbIX

>

Cepaep otaena

Otnen

@_ COCTaBNEHHUS
rpadukoB

%l/

3aBopackoi
cepsep

O6wesasoackve

A

MaructpanbHas cetb (JIBC)

MpoM3B0ACTBEHHaR AueiKa

0

JIBC peanbHoro BpeMenm
YposeHb npouecca

YcnosHoe 06o3HaveHue:
NBC = noxanbHas BoYMCAUTENbHAS CETh

Puc. 51. CeTeBast KOHPUrypaums

Oraen rapaHtiu
KayecTsa

Cetb MK
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3Be3na KonbLo

Puc. 52. CeTeBble TONONOrKU

poBaTh I00aJIbHbIE BBIYMCJMTEJBHBIE CETH
(I'BC), coemmumsamomme ypajJeHHbIe OPYT OT
Apyra MecTa, M JIOKaJIbHbIE BbIYMCJIUTEJIb-
Hele cetu (JIBC), coemmusamomme y3Jbl, CO-
cpenoTOYEHHBIE B OAHOM MECTE.

B zaBucumocTM OT THNA MOAKJIIOYaEMBIX
YCTPOMCTB MOXKHO IIPOBECTM HOAJIbHENMIIYIO
IndphepeHIMAINIO MEXKAY TEePMUHAIBLHBIMNI
CeTAMM, COeIUHAIIMMY TePMUHAJBL («TOH~
KMe» KJVEHTHI) ¢ cepBepaMy, U CeTAMM, CO-
eAMHALIMMI MHTEeJJIEKTyaJbHble paboune
CTaHIMM («TOJICTBIE» KJIMEHTHI).

«XpebeT» MarucTpaJnHOl ceTn obpasyer
COeIMHEHME MEMKIY ceTAMM, 06JI1aalonmMu
pasanyHbIMy cBoficTBamMu. OQHUM U3 KJIOue-
BBIX CBOVICTB ABJIAETCA IIPOITyCKHAA CIIocob-
HOCTb B PeajJbHOM BPEMEeHM, XapaKTepusye-
Mad TaKuMM IlapaMeTpaMy, KaK CKOPOCTB
JIOCTaBKM M yIpaBJIieHUE IIPEPLIBAHMEM AJIA
JOCTYyIIa K CeTH.

HOpyrum, OoJsiee cIlenMajbHBIM - CBOJ-
ctBoMm siBageTcAa [IPOTOKOJI, seibupaembiiit
Ina KoHKperHo#l cetu. CylgecTByeT He-
CKOJIBKO JVIHTEpHeT-IIPOTOKOJIOB, OPMEeHTH-
POBaHHBIX Ha MPUJIOKEHUA, HAIIPUMED,
SMTP, FTP u HTTP, a TaksKe pAL IPOTOKO-
Jgos ISO/OSI, ganpumep, X.400. Ina gocty-
Ila K AaHHBIM IIOAXOIAT Takyue IIPOTOKOJIBI,
KakK nepenada mapkepa u CSMA /CD.

CBoiicTBa CeTEBOI apXUTEKTYPHI MOXKHO
3aaBaThb HE3aBMCMMO OT KOHKPETHDBIX aIlra-

LnHa

PaTHBIX TPOAYKTOB WJM YIPaBJIAOLIETO
[IPOrpaMMHOro obecreYeHmsL.

Hna nuddgepeHimanuy pas3jiMyuHbIX TU-
moB ceteit BBoaurcA KJygacce TUII CETHU,
npesAcTaBJeHHBII Ha puc. 53. JTOT KJjacc
MOXKHO pa30uUTh Ha MOAKJIACCHL B 32aBUCHMOC-
TY OT TOIOJIOTMM ¥ TUIIA IPOTOKOJIA.

JJ1f KOHKPeTHBIX CeTell MBI IpefJiaraeM
riaacc CETD.

Ha cramym cnenmnduralym mpoeKkTa pac-
CMaTpPUBAETCA TOJILKO JIOTMYECKas CXema
cety Oe3 KOHKpeTusalmy (pusn4YecKnx cpen
(onToBOJIOKOHHBIE Kabesn, KoaKCHaJbHbIE
kabesu uiaM pajmonepenaya). 3T BOIPOCHI
YTOYHSIOTCA HA CTAAMM ONMCAHWUA peanynsa-
myn. Ilockonbry nouatue TVIII CETY Braio-
YaeT HEeCKOJILKO KJIaCCHU(PMKAIMOHHbIX ITapa-
METpPOB, OJHYy M Ty OJKe CeTb MOYKHO
IPUBA3aTH K HECKOJBKMM TUIIAM.

B ommcanum cerell NpuMEHAIOTCA MOHA-
™A «y3ed» u «pebpo». MecToHaxoxeHMe
CeTeBOro y3Jla XapaKTepuayeTcsd MOHATUEM
MECTOIIOJOMEHME. Tepmuuom (cere-
Boit) Y3EJI obo3nayaercs cazp mexay ME-
CTOIIOJIOEHMEM u CETBIO. Cetn co-
JepskaT OoT 1 [0 n y3JI0B, XOTA HEKOTOpPLIE
dparMeHTBI ceTM MOTYT BKJIOUaTb 0 miam n
Pa3HBIX JIOTMYECKUX CETEBBIX Y3JI0B.

CeTeBble TOIOJIOTMM OIMCBHIBAIOTCS IT0O3U-
OVOHHBIMM OTHOUIEHUAMM MEeXJYy Yy3JaMl,

Accou)

Puc. 53.

IIO3TOMY |
cBaA3b PE
InTh (M K
Y3JIOB, M
«mHa» (
HEBII1 y3en

Ecom K
cTBE aTp:
MIMEET CM
JieHne pek
JIEBBIX UM

Kaoue
HBIX (HaIg
pAan-3aka:
CTBE aTpw
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.| OPFAHU3A-
01 LOHHAR Jan
EOVHWLA
17 1.
______ ACCOLWALA
C CETAMU
ACCOLIMALIA | ___ |
C VaNAMM NPEANPUSATUE
ACCOLMALINA
C CETAMM
. 0..* :
MECTOMNONO- 0.* 1 1x
XEHME [T | CEb MPOTOKON
]|
ot yana 0.* Y3 0.* or cem
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NEPEXOA
g 5 i
~ x VA
ACCOLMALIS
C KOMMOHEH- [------1
TAMU
1. 0.*
™n TR
KOMMOHEHTA NEPEXOJA
Puc. 53. MeTamognens ceteBoi KoHdUrypauum

03TOMY B paMKaX kjacca Y 3EJI Mbl BBezieM
cBass PEBPO. Ot ofHOro y3sia MOKeT UCXO0-
IUTH (M K HeMy MOKeT cxoauTbesa) oT 0 1o n
y3JI0B, IIpUM STOM B CETM C TOIOJOIMEN
«mmmHa» (0 0003HAaYaeT MepBHI MM KOHEeU-
HBIN y3€eJl.

Ecau x PEBPY npucoeguusamTca B kKaue-
cTBe aTpuOYTOB II€PEHOCUMBIE BEJIMYMHEI,
MMeeT CMBICT IudepeHIIMPOBaTh HAIPaB-
jeHue pebep. 3To zesaeTcs ¢ IOMOIILI) PO-
JIEBBIX VIMEH «OT Y3JIOB» U «K y3JIaM».

KoarodeBble rpynmnbl IepefaBaeMbIX AaH-
HBIX (HAIIpUMeD, JaHHbIE 00 M3 oesmy Iy Ha-
pAA-3aKa3bl) MOYKHO IIEPEUMUCIATH B Kade-
cTBe aTpmbyTOB.

Cety, ommchiBaeMbie I NIPeAPUATHSA,
00BIYHO He M30JMPOBAHbI, a CBA3AaHbI APYT C
APYroM. OTO WLIIOCTPUPYET puc. 51, rae no-
Ka3aHbl pas3JiMiHble (POPMBI IIepexofa Mex-
Ay CeTSIMU B 3aBUCHMOCTY OT YPOBHSA CETEBO-
ro npotokoJsia. Tak Ha3bIBaeMble ILIIO3bI
epesaloT Ha KasKJAOM YPOBHE CeTEeBOro IIpo-
TOKOJIa (HallpuMep, Bce CeMb YPOBHel Moje-
Jm-nporotuna ISO/0OSI) or mpoTokosa of-
HOIf ceTM K NPOTOKOJNYy apyroi. Ecau ke
HECKOJILKO YPOBHel (0OBIMHO BEpXHUX) CO-
BIAAAIOT (Tak 4To TpebyeTca mepenaBaThb
TOJIBKO IIPOTOKOJIBI HVIKHMX YPOBHeEl), muc-
HOJIb3YIOTCA MapIIPYTU3aTOPbl M MOCTEHL
OTM TUIIBI COENVMHEHMII IIpeZiCTaBJEeHbl Ha
puc. 53 knaccom TUII ITIEPEXOJTA.
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Ilepexon MexAay CETAMM OCYIIECTBJIAET-
s IIyTE€M COeIMHEeHNs Y3J1a OOHOM CEeTH C Y3~
Jom ppyroit. Ox npexctasieH cBasbio CETE-
BOJ TIIEPEXO]l, omucamme KOTOPOTO
Brmouaer TUII IIEPEXOIA (103, MapIi-
pyTH3aTOp M T.A.).

Omnpenenenne TpebOBaHMII Ha YPOBHE
OpPraHM3allOHHOM CTPYKTYPhI CBA3BIBAETCH C
CeTeBOM TOMOJIOIMEN ITYyTEM IIEPEHOCA KJIACCOB
MECTOIIOJIOKEHVE n OPTAHU3AIIN-
OHHA{A EJVMHUIIA, ¢dpurypupyommx B Ol-
pezenennn TpeboBanmit. Ecay cybpekT oTBeT-
CTBEHHOCTM YK€ OIVCAH Ha y3JIOBOM YPOBHeE,
T.e. €CJIM HECKOJIbKO OPraHM3allMOHHBIX elyi-
HUIT COBMECTHO MCIIOJIBBYIOT OIVH y3eJl CeTH
MV eCJIV KaKOo¥-Jmb0 y3eJI, PaclIosIoKeHHbIN
B OIIpezieJIEHHOM (hbparMeHTe CeTH, HOCTYIIeH
TOJIbKO HEKOTOPBIM OPraHM3alMOHHBIM eZVi-
HUIIAM, OOBIYHO IIPMBASAHHBIM K 3TOMY MUK-
popaitory, To Heobxozumo Beectu ACCOIIM-
AITNIO MEMX Y Y3JIAMU u
OPTAHUSAIVOHHBIMU EAVHUITAMIN.
OTa cuTyanus TaKyKe OTparkeHa Ha puc. H3.

A.2.2.3.2. Twunbl KOMNOHEHTOB

J0 CMX II0p MBI OIUCHIBAJN Y3JbI TOJIBKO C
TOYKM 3PeHMA MX MEeCTOIIOJIOMEHMA U IIpu-
HaJJIeKHOCTHY K TOM My mHoli cetu. HoBbIX
anrapaTHBIX CUCTEM MBI II0Ka He KaCaJllCh.

Hampumep, moxa 0buI0 HEACHO, MIAET JM
peub O MOJIHOM KOMIILIOTEPHOM cucTeMe, CTaH-
UMM BBOJA, CTAHIMM BBIBOAA, WJIM, MOXKET
ObITh, O AELIEHTPaJIM30BAHHON pabouelt cTaH-
LMY ¢ JOCTYIIOM K (DOHOBBIM cucTEMaM. Terneps
mul BeezeMm nouatue THIII KOMIIOHEHTA,
9T00BI 0XapaKTEPU30BAThL IIPeBapUTENIbHbIE
TUIIBl YCTPOICTB M ONpPEeneNTb, HAIIPUMED,
TpebyIoTCA SVt HAM KOMILIEKCHBIE KOMITbIOTEP-
HbIE CHICTEMEBI MJIM HAa KAaKOM-TO yaJie OyzeT fo-
CTaTOYHO yCTpOolicTBa BeIBOZa. Ha sobom yamne
MOYKHO PeaJn30BaTh PAJl KOMIIOHEHTOB pa3HO-
ro Tumna. XapakTepHbIM aTpubyTOM TUIla KOM-
TIOHEHTA SABJIAETCSA OIVICAHME.

Crasp ACCOIIMMATIMA C KOMIIOHEH-
TAMI M0KHO MHTEPIIPETMPOBATEH IIO-pa3-

HOMYy. Ecoin onmcanme yssa HaCTOJBKO JeTa~
JIM3MPOBAHO, UTO KAXKIOMY Y3JIY OJHO3HAUHO
COOTBETCTBYET OIHO YCTPOVCTBO (MHBIMMU
caoBamy, Kaxkgad pabodas craHuusa npen-
cTaBaseT coboit OTAEeNbHBIN y3esa ceTu), TO
MOIITHOCTDb OTHOIIIEHUA C TOYKM 3pEHMUA y3Ja
paBHa (1.*). 310 03HAUYaeT, YTO OAVH y3€JI CO-
OTHOCUTCA C OLHUM TUIIOM KoMIoHeHTa. Ilpu
S5TOM OZMH THUII KOMIIOHEHTA MOYKET VCIIOJIb-
30BaThCs Ha HECKOJLKMX y3Jax. Ecan, onna-
KO, y3€JI pacCMaTpPUBAETCA JUIb KaK IIOPT
MIOOKJIIOYEHNA B paMKax CeTH M IIpegHa3Ha-
YeH JJ1A MCIOJb30BAaHNA HECKOJIBKUMM YCT-
policTBaMM  (HampuMep, IEePCOHAJIBHBIMU
KOMITBIOTEPAMU MJIM YCTPOICTBAMYU BBIBOJIA ),
TO Ha OZHOM y3JIe MOXKHO YCTAHOBUTH HE-
CKOJIBKO TUIIOB KOMIIOHEHTOB. B aTOM ciyuae
OnHUM U3 aTpubyTOB CBA3M ABJIAETCA KOJIU-
YeCTBO YCTPONMCTB OIpesesIeHHOTO THUIIA, yC-
TAaHOBJIEHHBIX Ha y3JI€.

A.2.2.4. Peanusaums Ha YpoBHe
OpraHn3auuoHHOMA mogenu

Peannsanmsa HaUMHAETCS C CETEBOM TOIO-
JIOTMM CHEeLM(UKALMM IPOEKTa, IPeCTaB-
JIEHHOM Ha puc. 54 B BepXHel 4acTy quarpam-
MbI KJIaccoB. Puauyeckas peaansanud ceTein
M y3JIOB, OIVICAHHBIX B CIIEIMQPUKAIY IPO-
eKTa, MOXKeT ObITh pasuuuHoit IloaTomy B
crienuUKaAIMM IIPOEeKTa IIOHATUA, CyIe-
CTBYIOIIVIE B TOJ YKe popMe Ha ypoBHe pusn-
YEeCKOil peannsalum, JOIOJHAITCA NIpeduK-
com JIOT. (sormueckmii). AHAJOIMYHO
TePMMHBI, OTHOCAIIMECH K YPOBHIO usmdec-
KOJ! peasm3aly, NONOJHAITCH IIpeduKCcoM
DU3. (puznuecknit). ITO yKa3bIBAET HA TO,
qTO JIOTUYECKHM OIIMCaHHbIE KOMIIOHEHTBI Te-
Iepb NIEPEHOCATCA Ha (pu3ndecKne 00 beKThL
Ha puc. 55 npuBezeH npumep reTeporeHHoM
CeTeBOM apXUTEKTYPEL

IIpennosoxmM, HEKNii CETEBOM IIPOTOKOJI
(sanpumep, TCP/IP) momenupyerca B ¢hu-
3U4eCKOol ceTn Ha ypoBHe peasm3aimu. Pu-
3UYecKas CeThb XapaKTepusyeTcs oIperne-
JIEHHBIM HOCHTEJIEM (KOaKCMAaJIbHBIN KabeJsb,
onrudecknii Kabenp miy TesiePOHHBIN Ka-

78



MoaenupoBaHve Ha pa3HbIX yPOBHaX npeacrasnexwus ARIS 65

KO zeTa- i
103HAYHO

(mEBIMM
18 Tpen-
cetu), TO
HUA Y332
[ y3es co-
-ura. [Ipu
' UCTIOJIb-
1, OfHA-
KaK IopT
eIHa3HA-
UMM yCT-
[@JIbHBIMMA
| BLIBOJA),
)BUTH He-
M coIydae
TCA KOJIM-
THHa, yc-

Vepapxua cucTembl
CucTema XpaHeHns [AaHHbiX
Bnok XpaHeHus faHHbX
Cexop

MEPAPXMA
CUCTEMbBI

KOMTOHEHTA-
nOA4MHEHHE

BSA3b JIOT. THI

AOMMHAPOBaHWE

*

®U3. TN
KOMIIOHEHTA |o..*

Jior. n

1.7

1.

DUSUMECKUN
KOMMNOHEHT

JBHE
moaenu ]

*

*

Jior. CETb
0
1
®U3. CETb

*BOJi TOIIO-
opejcTas-
1 [uarpam-
\pd ceTein
alum 1po-
Toatomy B
Ag, cyme- R} |
)BHE puU3n-~
anpeduK-~
HAJIOTUYHO
) husIec~
1pehuKrCcoM
BAeT Ha TO,
JHEHTHI Te-
(e 00bEKTHL
TepPOreHHOM

1.

ACCOLIMALINS
Jor. Y3en-
$u3. Y3en

*

*

JIor. Y3EN
0
1
OU3. Y3EN

*

o
oT yana

0
oT yana

« yany
K yany

*
*

Jor. PEBPO
®U3. PEEPO

YCTAHOBKA

i1 IPOTOKOJ
erca B (ou~
samyn. On-
cA onpeje-
blit KabeJib,
YOHHBIN Ka-

MoaennposaHne norMyeckux cetel 1 nx GU3nM4eckon peannsaumm

1
MECTO-
NONOXEHWE
JIOr. PEBPO- |----
®U3. PEEPO

ACCOUMALIMG

1.*

Puc. 54.




66 MogenupoBaHue GU3HEC-NpPoLEcCcoB

Llentp xomneTeHuun IWi no MHHoBa-
UMOHHbIM cnyx6am (CCIS) npu
Caap6piokkeHCKOM LeHTpe WHHOoBa-
uwnit u TexHonorui (SITZ), Fepmanus
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Oesb TuIIa «BUTaA mapar). Mex oy KiaccaMu
JIOT. CETb n ®113. CETD, coOTBETCTBEHHO,
BO3MOXKHa CBA3b *:*. B oxmoil hmsuuecKoin
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JAIOTCS KOHKPEeTHBIE 3K3eMILIsApbL Mexay
MOHATUAMMU «pusndecknii yzena» (DPUS.
Y3EJI) n «jornuecknit ysemn» (JIOT. Y3EJ)
TaKJKe CYyIIeCTBYeT OTHOIIIeHNe *:*, IOCKOJIb-
Ky B OJHOM JIOTMYECKOM y3Jie (C TOUKHM 3pe-
HYA cielMPUKALMY IPOEKTa ) MOKHO peaJn-
30BaTh HECKOJBKO (PUBUUECKUX Y3JIOB.

B 10 ke BpeMsa BO3MOXKHEI (u3NYECKye
y3Jbl, HE CBA3aHHbIE HAIIPAMYIO C KaKMM-
Jubo JIOTMYECKMM Y3JIOM B Crenyuduraimn
mpoekTa. OTo ObIBaeT, HalIpuMmep, Korga du-
3UYECKUI y3eJl ABJIAETCA BCEro JINIIL TeXHNU-
YECKMUM «yCUJIMTeJIeM» U K HeMY He IIpUBA3a-
HBI Kaxue-Jnbo yCTpOiicTBa N
npukjganable GyHKim. Pusudeckme cetn
ONVCBIBAIOTCA C IIOMOIILIO TIOHATHI «hu3m-
YecKuil y3eJ» 1 «pusnuieckoe pedpo». Memx-
Oy KjaccaMmu «Jjormdeckoe pebpo» (JIOT.
PEBPO) n «pusuueckoe pebpo» (PU3. PEB-
PO) Taksxe cosgaercs cBA3b *:F.

Onzako MBI X0TeJIM OBl OTMETUTD, UTO AJIS
[IOCTPOEHMA MH(MPOPMAIIMOHHON MoAenu 3TH
oTHOUIeHUA HeoOsaA3aTesbHBL JVHOrga mocra-
TOYHO ONNMCATEH CBA3Y MEXKAY JIOTMYECKO 1
(pM3UUECKON CETAMM MY MEIKAY JOTUYECKY-
My 1 usndeckumu yanamu. Omucasus pu-
andecknx pebep HEOOXOAMMBI TOJBKO AJA
uenell peajusanmy, IPU 3TOM YKaBBLIBATH
CBA3M C JOorM4ecKuMu pebpammu Heoba3za-
TEJILHO.

YpoBHM YCTPOICTB, T.€. KOMIIBIOTEPHBIE
KOMIIOHEHTBI, XapaKTePU3YIOTCH IOHATUEM
®U3. TUITI KOMIIOHEHTA, xoTopoe cBA-
33HO C YpPOBHEM cHermpuKammy IIPoeKTa

kKjaccom JIOT. TUII KOMIIOHEHTA. Ha-
NpuMep, KOHKPETHOE CEMEeCTBO yCTPOCTB
OTIpEeIEJIEHHOM MapKU ¥ MOZAENN Ha JIorudec-
KOM YPOBHE «IIPUBASLIBAETCA» K CHUCTEME
XpaHeHUsA JaHHBIX.

Vepapxnueckas CBASb MENAY IOMMHM-
PYIOLIEN CHCTEMON M BJIOKEHHBIMM IIOAYU-
HEHHBIMM CHUCTEMAaMM IIPeJCTaBJIeHa arpera-
uneit MEPAPXVIA CHUCTEMBI, wuro
TI03BOJISIET «Pa3BePTHIBATb» CJOMKHBIE KOM-
NBIOTEPHBIE CUCTEMBI WJIVI CHUCTEMBI XpaHe-
HMA JAHHBIX B BYJE CTPYKTYPHI, aHAJIOIMY~
HO IIpeJiCKypaHTy MaTepHaJoB.

Pazsmunpie Qu3nyeckue KOMIIOHEHTHI
KasKJ0ro TUIa NIpefcTaBaeHbl Kiaaccom DI~
SUYECKUM KOMIIOHEHT, xoropnlit He
TOJIBKO FPYNIIMPYET X B THUIIBI, HO U IIPUBS~
3BIBAET K ONIpeNeJIeHHOMY (PM314eCKOMY
yaay ceTu. Pusmudeckyue yaJjbl MOKHO CBA-
3bIBATh C HECKOJBKUMM (PU3UYIECKUMU KOM~
TIOHEHTaMM KOMITbIOTEpPHOIt cuctemsl. C Apy-~
roji CTOPOHBLI, OAMH M TOT K€ (PU3UYECKUIT
KOMIIOHEHT (KOMIIBIOTEP) MOYKHO CBA3BIBATh
C HECKOJIbKMMM CEeTAMM, T.€. (PU3UUYECKUMU
y3J1aMu.

Kpome Toro, mporpaMMHEIE KOMIIOHEHTBHI
CMCTEMBI MOYKHO PACCMATPUBATD KaK aHaJO-
I'M aInapaTHO-OPMEHTUPOBAHHBIX KOMIIO-
HEHTOB, 4YTO ITIO3BOJIAET MCIIOJNb30BaTh COOT~
BercTBylolee 110 nna agMUHUCTPMPOBAHUA
ceteit. B nanHoi pabore Mbl He Oyzem ocra-
HaBJMBATLCA Ha JTUX, B O0IIEM aHAJOTHY-
HBIX, MEeTOAaX, HOCKO.TII)Ky nCXoaum U3 rpen-
noJioxKeHust, uyro cucremuoe IIO sBasiercs
YaCTbIO allllapaTHON MIaT(OPMBL
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A.2.3. MopenupoBaHue

Ha ypOBHe
npencTaBneHus
AaHHBbIX

Mopener naHHBIX BKJIIOYaeT ONMCaHME
00'bEKTOB OAHHBIX, KOTOPBIMU OIEPMUPYIOT
dyHKIMKU. OTN 00BEKThH! JaHHBIX, BOCIIPMHN-
MaeMble IO0CJIENYIOIMMM OPTraHU3aIMIOHHBI-
MU eOMHMLIAMM KaK MHMOPMaLMOHHbIE YCIY~
I, YaCTUYHO HAKJAJbIBAIOTCA HA MOZEJb
BBIXOJIOB.

OO BeKThI JaHHBIX, OMCHIBAEMbIE Ha YPOB-
He onpepeseHns TpeboBaHMIl, MOTYT CIIYKUTh
XOpolllel OCHOBOM [IJIA OIMCAHMA KJjacca
00'bEeKTHO-OPMEHTUPOBAHHOTO METO A IIPOEK-
tuposauns. Ha puc. 56 nokasano, Kakoe MecTo
3aHMMaeT MOJAeJb JaHHbIX B 3manuu ARIS.
BJjiokn, npeAcTaBiAANME YiKe PaCcCMOTPEH-
HbIE MOJIEJV, 3aIITPUXOBAHBIL

A.2.3.1. Onpeanenenune
TpeboBaHU Ha YypOBHe
MO enu AaHHbIX

Mopens maHHBIX NIpeACTaBIAET Pa3IUd-
Hble 00'bEKThI C Pa3HOJ CTEIIEHBIO CTPYKTYPU-
poBanus. IIpumepsr Takux 00BEKTOB IIpUBE-
JeHbl Ha puc. 57. Iy HEeKOTOPBIX OOBEKTOB
TIOKa3aHbl KOHKPETHBIE DK3eMILIApbL. Moze-
JmpoBaHnyie Ou3HeCa B OCHOBHOM COCPENOTOYE-
HO Ha OMMCAHMM TUIIOB. TaKnue o0BEKTHI, Kak
<rojoc> M <cucremMa HOCUTeJS>, TUIIMYHBI
AJIA MAKPOMOZENHN, 8 O0BEKTHI <TUII CYLIIHOC-
>, <aTpubyT> M <TUI OTHOWIEHNA>, Oyay-
9yl TOHATUAMU MOJEJM CYLIHOCTB-OTHOIIe-
HMe, TUIINMYHBI AJIA MUKPOMOIEJIN.

IlpuMeHNTENBHO K JAHHBIM TEPMUH
<o06BbekT> uMeeT HeCKOJIbKO 3HauyeHmit. C on-
HOJi CTOPOHBI, OH 0003HAYAET IIIUPOKUIT Aa~
Ia30H TUIIOB JOKYMEHTOB, KaK IIOKa3aHO Ha
puc. 57. OgHako nmoHATHE <OGBEKT> MOXKET

i
Opranun3aauus

HaHHble I

byHkuus

I Ynpaenexue

Puc. 56. Knacendukauma moaenu aaHHoix 8 ARIS

Bbixop,

Puc. 57.

Puc. 58.
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CBABBLIBATECA U C CUCTEMaMM YIIpaBJIEHN:A
00’ bEKTHO-OPMEHTUPOBaHHBIX 0a3 JaHHBIX.
Bo naberxaHne nMyTaHuubl 34eCh MHOIAA Oro-
BapMBAETCS, YTO pedb MAET MMEHHO 00
00'beKTe JaHHBIX.

OO6beKThl JaHHBIX, CBEJIEHHbIE BOEAMHO B
MOZEeaM OAHHBIX, BBINOJHAKT pPa3JIMYHbIE
poan (cm. puc. 58). OHu ONIUCHIBAIOT COOBITUA
U COOOLUIEeHUs, yIpaBJAolIne 6u3Hec- mIpo-
11eccomM, T.e. IIOTOK yIpasJjeHuda. Kpome Toro,
o6'beKThl JaHHBIX OTOOPAKaIOT COCTOSHUE
cpenbl (MH(PPACTPYKTYPHI), B KOTOPO¥ IIPO-
TekaeT OusHec-nporecc. Beixon (pe3yJbTar)
b yurumit, 00pabaTEIBAIOIINX MH(OPMALINIO,
[IpesCcTaBJIeH NOKYMEHTaMU ¥, Takum obpa-
3oM, pauHbIMU. Ilockoapky B ARIS BbIXOA-
Hble Pe3yJbTAThI ONMCBLIBAIOTCA OTAEJNBHO B
MOJIeJIX BBIXOZOB, 3TY TUIIBI IPEACTABIEHNN
YaCTMYHO HAKJIAABIBAIOTCA IPYT HA APYTa.

JLis1 HadaJia MBI paCCMOTPMM METacTPYK-
TYPY MaKpOIIPEACTABJIEHUS, a 3aTEM Ileperi-
JIeM K MMKPOIIPEACTAaBIJIEHNIO.

A.2.3.1.1. MakpoonucaHune

JlaHHBIE, KOTOpbIe MOKHO pa3buTs Ha Go-
Jlee MeJIKMe 3JeMeHTHI (Kak B MmeToge ERM),
Ha3bIBalOTCA MakKpoAaHHbIMM. OAHAKO IJs
ONMCAHUA JaHHBIX, HEOOXOAMMBIX nJs Ous-
Hec-IIpoliecca, 4acTo OblBaeT 1esecoobpas-
Hee U ITpoILe paboTaTek ¢ IpeBapUTENbHBIMU
obbexkramu nauHbix. Onucaune ERM mMoykHO
OTJIOUTD JI0 CTAJUM JeTaJbHOTO aHAIM3A.

B metamozenn, moxasaHHOI Ha puc. 59,
repMua MAKPOOB'BEKT JAHHBIX wnc-
nonp3yercA Kak obuiee ofo3Ha4YeHME COBO-
KYIHOCTH JAaHHBIX.

Maxkpoo6’beKThI JaHHLIX MOTYT OBITE B3a-
MMOCBA3aHEI; HallpuMep, daiia KIMeHTa Mo-
JKeT COoZep’KaThb HECKOJbKO THUIIOB IIMCEM
(muceMeHHBIE 3aKa3bl, HAIIOMUHAHMA 00 yII-
JlaTe, IIOYTOBbIE OTIIPaBJIEeHNA U T.JL.).

KopniopaTtuBHbIe MOZEaM AaHHBIX OXBa-
THIBAIOT MOZEJY PA3HBIX BUAOB AEATEJIHLHOC-
THU, COCTOAILIYE U3 HECKOJbKMUX KJACTEpPOB
ZaHHBIX. IIOCKOJIBKY KJIACTEPhI JAHHBIX MO-

e e |

. KIACTEP MOLENb
ronoc MUCLMO COOBLLEHUE BWAEO AN JAHHBIX JAHHBIX
S grramm—— CTPYKTYPA
IOM| BaHWE
[0 FNIPOEL MAKPOOBbEKTA
DAHHbIX
Z} IO,,* NOAYMHEHNE
I ]
QNEKTPOHHbIE
ANGABUTHO- MPOHUE
UMdPOBLIE
0 *
ACCOLMALMS v ACCOLIMALIS
. DM, | NPUNOXEHVE -
DAHHBIE - : ANEKTPOHHBIE
MPUNOXEHVE 1% [JAHHBIE
* : *
H%CTU“EWAA” = : 0. MNEKTPOHHLIE OBbIYHBIE
Puc. 59. MeTtamMopenb MakpoOObEKTOB [AaHHbIX

KN

Puc. 60.

ryT OBITI
neneit H
HUM, KJI
XapakTre
OTHOLIIEE

Obbe;
HBIMM aJ
ATb U3
(Oymaxn
MAEKPO!
pasnenn-
BUTHO-
pble, B
SJIEKTF

K o067
3JIEKTPOH
HOCHTEJIE
CUCTEMEL.
penBapy
BTOprasci
Ta. AHaay
creumdur
JIN3YMPOBa
HUSA, MCII
Crparerin
HanpyuMep
HUI, HAXO,
JOBaHUAX.
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KopnopartusHast
moaenb
laHHbIX

Mogenb
JDAHHbIX
A npolecca
lMpopaxa

T

Mogenb
[DAHHbBIX
na npouecca
MNpoussopcTBo

/'

Knacrep Knactep Knacrep
KIMEHTOB TpOAYKTOB obopypoBaus
Puc. 60. CBfi3b «:» MexXay MakpoobbekTaMu JaHHbIX

IyT OBITH COCTaBHO MAaCTBHI0 HECKOJIBKUX MO~
JeJiell HAIIpaBJIeHUII NeATeJbHOCTU KOMIIa-
umy, kaacc MAKPOOBBLEKRT JAHHBIX
XapaKTepnayeTcd CBA3bIO *:*) BrIpaskarouen
OTHOIIIEHME «YACTh 11eJI0oro» (cM. puc. 60).

O0beKThI JaHHBIX MOTYT OBITH 3JIEKTPOH~
HBIMM aJi(paBUTHO-IM(DPOBBIMM MJM COCTO-~
ATb U3 3BYKOBBIX, OMTOBBIX MJIM OOBIYHBIX
(bymasxHbIX) 27eMeHTOB. IlodTOMy KJjacc
MAKPOOBBEKT JAHHBIX MOXHO moA-
pasgemnty Ha JJIEKTPOHHBLIE AJIDA-
BUTHO-IIMPPOBLIE un ITPOYME, xoro-
pele, B CBOIO OYepenpb, pas3buBaloTCa Ha
SJIEKTPOHHEIE nu OBBIYHLBIE snemeHTEL

K o0bexkTaM [OaHHBIX, XPaHAIMMCA B
AJEKTPOHHOM (PopMe, HATIPUMEP, K CHUCTEMAM
HOCUTEJIeH, MOYKHO MPUBA3aTh [IPUKJIATHbIE
CUCTEMBL 3I€eCh Mbl IIOJL3YEMCS TOJBKO
npeaBapUTEIbHBIMM O0O3HAYEeHMAMM, HE
BTOPrafAch B 00J1aCTh crieliupuKanmum npoeK-
Ta. AHAJIM3 CUTYaIMM <KaK €CThb» Ha CTagum
celmMMKaIyy IPOeKTa MO3BOJIAET CIIelua-
IUBUPOBATH CUCTEMBI UM OUBHEC-TIPUJIOMKE-
HNUA, MCHOJb3yeMble B TEKYyILUMI MOMEHT.
CrpaTeryueckmue pelleHns, Kacamouecs,
HanpuMep, BHEAPSEMBIX OM3HeC-NIPUIIOMKe-
HUM, HAXOJAT OTpasKeHMe B LIeJIeBhIX MCCIIe-
JOBaHUAX.

A.2.3.1.2. MukpoonucaHus

Pazbnenne mMaxkpooOBEKTOB HAaHHBIX Ha
foJslee MeJIKME eOVHUIBI IIO3BOJIAET IIOJY-
YUTb OMMCaHMe Ha MUKPOYpPOBHE. JleTaJbHYIO
CTPYKTYPY AaHHBIX AJIA TOTO WJIM MHOTO THUIIA
OM3HEeC-IIPUJIOKEHNA MOKHO MOZENMPOBATH
C IIOMOIIBI0 O0BEKTHO-OPMEHTHPOBAHHBIX
auarpaMm kJjaaccoB uam metogoe ERM. Ilo-
CKOJIBKY CTaHZapTHBIM METOAOM MOZEIMpPO-
BaHMA JaHHBIX B paMKax OM3HeC-IIPOIleCcCOB
B peaJIbHBIX IIpoeKTax Asjaderca ERM, cie-
AYIOI[Me HECKOJIbKO I'JIaB MBI IIOCBATHUM pac-
CMOTPEHMIO CTPYKTYPBl PENO3UTOPUA INA
3Toro Meroza. OO0 BEKTHO-OPMEHTHPOBAHHEIE
JMarpaMMbl KJIACCOB OIIMCBHIBAIOTCA B IJIaBe
ATIL2.1.1.1 B KOHTEKCTe 00 BEKTHO-OPMERTH~
POBaHHBIX MOJeJIell, CBA3BIBAIOIIVX IIpej-
CTaBJIEHMA JAHHBIX U DYHKIMIA.

SnemenTsl ERM 1306pa’karoTca Kak au-
arpammel kanaccoe UML. Crauasia MBI pac-
cMmoTpuM npoctyo mogens ERM, a 3arem fo-
0aBUM HECKOJILKO IpaduyecKuXx OIepaTopoB.

IIpocreie momenu ERM jia cTpyKTypu-
POBaHMA NAHHBIX OM3HEC-IIPMJIOMKEHMI CO-
CTOAT M3 TUIIOB CYILIHOCTE} ¥ OTHOIUEHMUI,
CBSA3aHHBIX APYT ¢ ApyroM pebpamu. Pacum-
persble mosien ERM ponosiHens! yrazanu-
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€M MOIIHOCTH CBA3€l, orlepaTopaMiu KOHKpe-
Tu3anuu,/ob00IeHNA 1 peMHTepIIpeTanyet
THUIIOB OTHOILIEHWMI! B TUIIBI cyInHocTe. Mo~
HOCTM pas3JmyuHbIX cBa3eit mopeseyi UML n
ERM unmocTpupyloTca Ha puc. 3.

A.2.3.1.2.1.

HOusi  Havasa paccMOTPUM (parMeHT
CTPYKTYPHI JaHHEIX, CBA3aHHBIX C IIPOJAsKa-
MM, KOTOPBIJ NIpMUBEIEH Ha puc. 61.

KJIMEHT, U3AEJUE u BPEMS{ npexn-
CTaBJAT co0OJ THUIIBI CYIIHOCTE, CBA3aH-
HBIe APYT C APYIOM THHaMu oTHomennit I10-
KYIIKA u 3AKA3. 3aka3bl MOXHO
UASHTUUIMPOBATL KaKk OOBEKTHl JaHHBIX
«TpaH3aKINUA» [I0 UX CBA3M C TUIIOM CYIIIHOC-
T BPEMS{. OcraJjibHblE 3J€MEHTHI IIpen-
CTaBJIAIOT BTAJIOHHBIE JaHHBIE,

Mpoctas mopnens ERM

OJIEMEHTaM IIPMUCBaMBAIOTCA COOTBET-
CTBEHHO KJIIOYEBBIE M ONMCATEJBbHBIE aTpPU-
6y Thl. MOIIHOCTE CBA3M YKa3bIBaeT Ha KOJIM-

Ne KIMEHTA,
Ne VI3LETNS

KJTMEHTHI

1,n

Puc. 61.

Ne K/MEHTA, JATA

4eCTBO 3K3eMILVIAPOB TUIIOB OTHOLIIEHUM, 10~
IIYCTVIMBIX OJISA J&AHHOI'O THUIIA CYIITHOCTHU.

Ha puc. 62 uszobpasxensr kaaccer TUII
CYIIHOCTM w THUII OTHOIIEHIIA,
NpeACTaBJAIOIIVIE TUII CYLIHOCTU M THUII OT-
HOLIEHNUA B TepMmuHoJioryu Omusueca. KJIVI-
EHTEI, BPEMS, USAEJNS, IIOKYIIKA n
SAKA3 #ABIAKTCA DKIEMILIAPAMU IBTUX
KJIACCOB.

B TepMmmunuax OmsHeca TUIIBI CYLIHOCTEN U
TUIIBI OTHOIIIEHNI CBA3aHbI pebpoM, II0aTOMY
Ha puc. 62 me1 BBogum ryacc PEBPO. Koau-
YEeCTBO AONYCTUMBIX SK3E€MILIAPOB HAIPaB-
JIEHMA OTHOLIEHUI! ONIpefiensaeTcsa aTpubyra-
vy PEBPA. ITockoJIBKY B CTPYKTYPE ZaHHBIX
TUII CYLIIHOCTY MOKET ObITH CBA3AH C TUIOM
OTHOLIEHMA HECKOJbKuUMM pebpamy, MoLl-
HOCTB 3Tol cBa3u paBHa (0.*). Korga B oTHO-
LIEHNY Y4acTBYeT II0 MEHbIIeil Mepe JBe
CYILIHOCTM, MOLITHOCTS paBHa (2.%).

MesKay THUIIOM CYLIHOCTM M TUIIOM OTHO-
IIIeHNs BO3MOYKHBI HECKOJILKO pebep ¢ pas-

BPEMA

Mmg, 3anacel

®parmeHT Mogenu ERM, onuceisalowmit CTPYKTYPY AaHHbIX, CBA3AHHBIX C NPOAaXamMu

A
P-

IOHHBIM

JAHHBIX-WH
bEKT

ACCO
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HBIMM 3Ha4Y€HMsMM, Hampumep, pebpa, xa-
paKTepu3yollye JOMUHUPYIOIIYIO U IIOAUN-
HEHHYIO 4acTM B CTPYKType HpelcKypaHTa
MaTepraJioB. B Takmx ciaydadx Mbl MOMKEM
OHO3HAYHO MAEHTM(MUIMPOBATL TO WU
nHoe pebpo, BBegsa kinacc POJIb PEBPA.

KasxjoMmy Tumy cyImHoCTM NPHUCBayBaeT-
CA MIASHTUPUIVPYOIIMI KJIO4YeBOi aTpu-
6yT. COBOKYITHOCTL KJIIOUEBBIX aTpudOyTOB
obpasyer kmacc KJIFOYEBOM ATPUBYT.
Mewxay xmaccom THUII CYIITHOCTU wu
kaaccom KJIOYEBOV ATPUBYT cyme-
cTByerT cBA3b 1:1. CiiefoBaTeNIbHO, KAK MUHM-
MaJbHasf, TaK M MaKCHMMaJbHAaA MOLIHOCTD
3TO0M cBA3M paBHa 1. Hanpumep, tumy cyu-
.Hoctu KJIIMEHT B KauecTBe MAEHTU(PUKATO-
pa TIpPUCBaMBAETCA YHUKAJBLHBIA KJIOHEBON
arpubyr b_KJIMEHTA, a Tumy cyuisocTn
V3JAEJMNE — yHUKaJILHBI KJIIOYeBOi aTpu-
oyt »_V3OEJNS.

Tune! oTHOWeEHN! WUAEHTUMULMPYIOTCH
II0 KJIIOYEBBIM aTpubyTaM CBA3aHHLIX C HUMU
TUIIOB cyuiHocTelt. IIpu aToM oTagaeT Heob-
XOJMMOCTEL BBOAUTL CBA3b MEXKAY KJIacCaMu
TUII OTHOLIEHNA n KIIOYEBOW AT-
PUBYT, NOCKOJNBKY KJIOYEBBIE aTpPUOYTHI
YK€ COOTHOCATCHA, XOTA ¥ B HeABHOI (popMe,
C TUIAMM OTHOIIEHMI depe3 CBA3b MEXIY
kaaccamyu KJIIIOYEBOV ATPUBYT u TUII
CYIIIHOCTU. Oxnarko nas HarJIAZHOCTU
BBEZEM 3zech u30bITouHyl0 cBA3b ACCO-
LIUAIIUA KIIOYEBOW ATPUBYT-TUII
OTHOIIIEHNA.

C xmaccamu TUII CYIITHOCTU u TUII
OTHOIIEHNS cBaspiBaoTCa aTpuOyTHI, II0-
3TOMY 3TU KJacChl O0beOMHAITCA B OO
kiaace VIHOOPMAIIMOHHBLINT OBBEKT,
KoTopelii coznaer cBasbk ¢ MAKPOOBBEK-
TAMU JAHHBIX. Bece Tumnsl cyijHocTeln u
TUIIBI OTHOLLIEHNIA, BKJIIOYAs pebpa, MpuBA3LI-
BalOTCA K MAKPOOO'bEKTY JAHHBIX (HANIPUMED,
K MOJIeJIM JAHHBIX MAapKETUHIOBOTO OTZAEJA).
OTO aHAJIOTMYHO IPUBASKE OIVCATEIbHBIX KO-
JIOHTUTYJIOB I (PPArMEHTOB K JOKyMEHTaM
WM BUZE0NAHHBIM.

Teneps, KOrma TUIBI CYIIHOCTE ¥ TUIIBI
OTHOILIEHN}I CKOHCTPYMPOBAaHEI, IepeiigeM KO

BTOPOMY O3Tally. OINMCaHUIO U IIPMUCBOEHUIO
HEKJI04YeBbIX aTpubyToB. BBeneHHBII HaMu
panee xnacc KJIFOUEBOV ATPUBYT as-
JAeTCA YaCTHBIM CJy4daeM oﬁmero KJacca
ATPUBYT u moxeT ObITh pa3duUT Ha KJIACChI
KJIOYEBOW ATPUBYT un HEKJIIOYE-
BOM ATPUBVYT.

HexmoueBrslie aTpubyThbl CBA3BIBAIOTCA C
timom  VTHOOPMAIIMMOHHEIT OBBEKT
otHoienueM (1..%):(0.%). STo o3HayaeT, 4YTO UH-
¢opManoHHbIT 00BEKT MOMKET MMETh MHO-
"KEeCTBO HEKJIIOUEBHIX aTpubyTOB, KaK 00BIYHO

-1 ObIBaeT B peaIbHBIX CUTyaumax. Kpome

TOT'O, OAVIH M TOT 2K€ aTpudyT MOKeT ObITh CBA-
3aH C pAZOM MHGOPMAIMOHHEIX OOBEKTOB.
Hanpumep, aTpudbyT <mmsa™> MOKHO IIPUCBO-
WUTh KaK MH(POPMAIMOHHOMY O0BEKTY <KJIM-
€HT>, Tak ¥ WMH(POPMAIMOHHOMY OOBEKTY
<mnocraBlmK>. JI36biTounoe 3BeHo ACCO-
IMAIINA C OBIIVM ATPUBYTOM mex-
oy kaaccamu ATPUBYT n MTHOOPMAIIN-
OHHBII OBBEKT oxBaThIBaeT Kak
KJIIOYEBBIE, TAK ¥ HEKJIIOYEBbIe IIPU3HAKIL

ATpubyTHl, CBA3aHHLIE II0 COAEPKAHMIO,
MOKHO 00BeIMHMTL B rpymnsl. Hampumep,
rpynmna atpubyToB <ajapec™> MOMKET COZeEp-
JKATh TaKkue aTpubyTel, KaKk Ha3BaHME YJII-
Ibl, HOMEP ZI0Ma, IIOYTOBbI MHAEKC ¥ rOpo.
MooxHO co3zmaBaTh HacTUYHO COBIAJZAIOLIVE
rpynmnsl aTpubyTos. Ilpu aToMm Mexay Kiac-
camu ATPUBYT uTPYIIIIA ATPUBYTOB
dopmupyerca cBasb (1..*):(0.*). Takum obpa-
30M, B Ji000i1 rpynme aTtpubyToB HOJIMKEH
IPUCYTCTBOBATh KaK MMHMMYM OJMH aTpy-
OyT, HO coBceM He 00A3aTeJIbHO, YTOObI Kadk-
ObUE aTpubyT BXOAWMJ B KaKyIO-TO TPYIIILY.
Mudopmanonubpie 00BEKTBI MOI'YyT CBA3bBI-
BaTbHCA C TPYNIIAMM aTPUOYTOB M HATIPAMYIO.

Habop 3Hauennit arpudyTa xapakrepusy-
erca kmnaccom JOMEH. C kaskapm aTpuby-
TOM MOJKHO CBS3aThb TOJBKO OOMH foMeH. Ha-
npuMmep, TOYHO TaK Ke, KaK B CJOBape,
aTpubyT <MMsA> MOYKET OXBaTHIBATb BCIO CO-
BOKYIITHOCTb VIMEIOIIMXCA B JOMEHe MMEH U
3a/l1aBaTh JMAaIlla30Hbl YMCJIOBBIX 3HAYEHMIL.

Crazp (1.%):(0.*) mesxgy ATPUBYTOM u
MHPOPMAIIMIOHHBIM OB'BEKTOM 10-

3BOJIAE
HOCTB
A OMeH(

A.2.3.1
Hoc

Ju ERD
My Bag
JOITONH
B pens
TUIE

B KOHK
B coap:
CYILE
Boge
HOCTeI 1
Huit oy
KJjacca 1
LIeHUA W
Ha me
peunTep

Puc. 63.
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3BOJIAET IMPAaKTUIECKM YCTPAHUTD U30OBITOY-
HOCTh B aAMMHMUCTPUPOBAHUM aTpuOyTOB 1
JIOMEHOB.

A.2.3.1.2.2. PacwumupeHHas moaenb ERM

Ilo cux 1op MBI TOBOPHMJIN O IIPOCTON MOAe-
aun ERM. Teneps nepeitgemM K paciInpeHHO-
My BapMaHTy, BKJIIOYAIOIIEMY CJIEeLYIOIINe
JOTIOJTHEHU A,
¥ pEeMHTEPNPETAIMIO TUIIOB OTHOINEHUII B

THUIIB] CYLIHOCTEMN;

B xOoHKpeTH3anuio / oboblieHne cymHocTe;
B Cco3JaHMe CJIOMKHBIX O00BEKTOB M3 TUIIOB
CYILIHOCTEN ¥ TUIIOB OTHOLLIEHMI.

Bosee metanpHas crelMpMKALIMA MOLI-
HOCTel! ITyTeM OIMCAHMUA OMATIA30HOB 3HAYe-
HMit popmMupyer aTpmudyTHI aCcCOLATUBHOTO
kn1acca PEBPO u Huyero He faet Ayda yiayd-
eHuA MHPOPMALVIOHHOM MOJEJIN.

Ha merayporHe, n3obpasxeHHOM Ha puc. 64,
pEMHTEpPIIpETAlMA TUIA OTHOIIEHUA B TUII

MAKPOOB HEKT
TAHHBIX

"KIMEHT"  gesemsens

Puc. 63. Mpumep paclivperHoin mopgenn ERM

cymHocTH TpedyeT BBeNeHMA He TOJBKO 00~
utero kiaacca TUII CYIITHOCTU, Ho U KOHK~
PeTHSMPOBAHHBIX KJIACCOB, IIPEACTaBJIAI-
IIMX WUCXOAHBIA ¥ PEVHTEePIPEeTHPOBAHHBIA
TUIBL cywHoCTel. Takum o6pa3oM, penHTep-
[IPETHMPOBAHHBIE TUIIB  IIPOCJIEKMBAIOTCA
aBakabl. C OfHOM CTOPOHBI, OHU SIBJISIOTCH
3JIEMEHTOM KOHKpeTus3alum oOILero KJacca
TUII CYITHOCT, a c gpyroit — KOHKpeTH-
3upoBanHoit Bepeneit TUIIA OTHOIIIEHVIA.

Beegenne B mogens ERM onepauyy 0606-
LIEHMA U KOHKPeTU3aLMY IPUBOANUT K CO3Ja-
o kJyacca OBIIL./KOHKP. IIPEJCTAB-
JEHUE. B npumepe Ha puc. 63 mMoxmeis
PErvOHANBHOIO PEIHKA BKJIIOYAET TUII CYILLHO-
ctu KJIMEHT, pas3bureni Ha kaaccer MEM-
OYHAPOIOHEBIE KJIMEHTBI u OTEYE-
CTBEHHLBIE KJMEHTEIL Takum obpaszom,
PETMOHA/bHEBI! PHIHOK SBJSAETCA DK3EMILIA-
pom knacca OBIIL./KOHKP. IIPEICTABJIE-
HUE. OgHo npeacTaBJeHye MOMKET OXBaThI-
BaTh MHOXKECTBO TUIIOB CyILIHOCTEN
(MEXAYHAPOJIHBIE KJIVEHTHI n OTE-

MEXIVHAPOL | - Qeovemopn) |

HBE KIVEHTH | T |

| KIMEHT | ko 3‘*03 o BPEMS I

OTEMECTBEHHHIE L___..__........____.._ i I
KIVEHTH

MAKPOOBHLEKT
[ARHBIX
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2" ACCOHMALIAR
N ™n TN OTHOLLE
OTHOLLIEHUS [ 0. HUS-KMIOYEBON
ATRIAEVT
1.1 :
54 ACCOLMALIAS
=3 TUN OTHOLLIE
23 HIS-OB bEKT
g%
5
2.*
ACCOUMALMA PONb
PONb 0.1 PESPA-PEBPO 0. PEEPO
PEBPA
0.*
3
§§ ACCOUMALINS ACCOLMALIS
og TN CYLIHOCTU- BBEKT-KIOMEE-
OBLEKT BOW ATPUBYT
1.1 5 0.* E 2.
™n KNIOYEBON
CYILHOCTH | 4.+ 0.* OBBEKT 0.* 1.*| ATPUBYT
AN 1.4
REMHTEPNPETV:
— POBAHHBIA
TN CYWHOCTH
WCX_?#’:{HV‘ 1.*  KOHKPETU3AUMS 0.1 OBLLEE
CYLLIHOCTH MPEACTABNEHVE
\L* ACCOUMALIVA KITKOYEBOW ATPVBYT-UCXOMHBIA TUM CYLHOCTH

Puc. 64. MeTtamopens pacwmpeHHoi ERM

YECTBEHHBIE RJIVMEHTLI), Torma xak
OAMH THUII CYILIHOCTM [AOJKEH OLHO3HAYHO
IPUHALIEKATH OGHOMY KOHKPETH3MPOBAHHO-
MY IIpPeLCTaBJIECHMIO.

IlockonbKy Ha KOHKpeTHM3aluy IIEPEHO-
CATCA M KJ04YeBble aTpubyThl JOMUHUPYIO-
meit CyLIHOCTM, OXMH KJIIOUYEBOM TepMMH
OKasbIBaeTCA JEMCTBUTENEH AJA HECKOJb-
KUX TUIIOB CYLIHOCTE (HalpuMep, OAMH HO-
Mep KJMEeHTa OeViCTBUTEJbLHBIM KaK ZJA 00-
mero tuna cyiiHocty KJIVEHT, Ttak n gna
KOHKpPeTU3a1mii MERIYHAPOJIHBIE
KJAVEHTEI 1 OTEYECTBEHHBIE KJIN-
EHTHI). Taknm 06pas3oM, MOIIITHOCTE OTHOILIE -
aus mexxkay KJIFOYEBBIM ATPUBYTOM u
kaaccom VICXOIHBIN TUII CYIITHOCTU
paBHa (1.%):(1.1).

Kirouesble aTpn0yThI AJ1A TUIIOB OTHOIIIE-
HIII MOYKHO (POPMMPOBATE IIYTEM IIPUBAIKU
pebep KiIoUeBbIX aTpudyTOB COOTBETCTRYIO-
MIMX TUIIOB cylHocTel. OXHAKO NJIA HATJIAL-
HOCTM CO3JAeTcsA OTHEJIbHBIN accouyaTHUB-
HBI KJIacce ACCOIIMAITUA TUII
OTHOIIEHUA-KJIIOYEBOV ATPUBYT.

B mogenax ERM cioskHbIe CLieHApUM pas-
O6uBaIOTCA Ha MIPOCTHIE U IIOHATHBIE CTPYKTY-
PBI, XOTs MX CBA3b C LIEJION CTPYKTYPON He
Bcerza ocraercda HarAnHoi Ilostomy MBI
BBOIMM MOHATHME  <CJOKHBII  00BerT>
(OB'BEKT), obbeaunsioniee MHOMKECTBO TH-
MIOB CYIIIHOCTEH ¥ OTHOILEHMII, IIPMHAJIerKa -
LINX JAHHOMY o0BeKTY (Dittrich.
Nachrelationale Datenbanktechnologie. 1990;

Harder.
1989;

relation.
Objektb.

Ciox
CTBO TH
CMOTpHI
LIeJIYIO I
ro yaua
CyLIHOC"
TOPEHI,
BOJ KOH!
HBIX, COJ

3aka:
CA K OIp:
paccMat
puc. 63).
eTca Wur
TEX, K
HEe CTe
OB'BEK'
TaThbCA I
HEeT PaBE

B 2
<00BEKT
THio My
TE€MBbI Mb:
dburamy
BaTh 06~
JaHHBIX.

Taxun
CTHu, n
TUII OT
cammum
ob'beKTan
dopmupc
ATpubyr
I'O TUIL.
OyTamu u
HUA
[IPVICBAUE
pubyTo ¢
pa3soM, Ka
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{EBOV
eyt

OTHOLIE-
[PUBABKN
TCTBYIO-
1 HaIJIA -
JMATUB-

TUII
PUBYT.
\pun pas-
CTPYKTY-
TYpoOil He
TOMY MBI
00BEKT™>
eCcTBO TH-
HaZJIeKa -
(Dittrich.

gie. 1990;
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Harder. Relationale Dantenbanksysteme.
1989; Lockemann. Weiterentwicklung
relationaler Datenbanken. 1991; Kilger. C.:
Objektbanksysteme. 1996).

Crnokuble O0BEKTBI BKJIYAIOT MHOME-
CTBO THMIIOB CYILHOCTEN ¥ OTHOLueHmit. Pac-
CMOTPMM, HaIIpUMeEP, HePTEX, OTPaKaIOUINIA
LIeJIYI0 [€OMETPUUECKYIO CTPYKTYPY cOOpHO-
T0 y3Ja, COAEP Kalllyl0 MHOYKECTBO THIIOB
cymuocteit u otHorenuit (POPMA, CEK-
TOPEIL, PEBPA, TOYKN u T.1.), wiu peno-
BOJL KOHTPAKT CO CJIOMKHOM CTPYKTYPOIi JaH-
HBIX, COJEPIKaIIell MHOXKECTBO BJIOKEHMI.

3akasbl, U3AEINUA ¥ JaHHBIe, OTHOCAIIME-
€5 K OIIpeieIEHHOMY KJIMEHTY, TaKKe MOMKHO
paccMaTpMBaThH KaK CJIOXKHbIE 00'bEKThI (CM.
puc. 63). To, uTo B TepMuHaxX OM3HECa ABJA-
eTcA MHAMBUAYyaJbHBIM oO0bekToM (YEP-
TE, KOHTPAKT, SAKAS3), Ha MeTaypOB-
HEe CTaHOBUTCA DSK3EMIUIAPOM  KJjacca
OBFBERT. ITocKoNBKY OO'BEKTHI MOTYT HAJIA-
raThCA OPYT HA APYyra, MOILIHOCTEL CBA3U OY-
net paBHa (0..%) mom (1.%).

B  nmamHOM  ompeneseHMM — TOHATHUA
<00 BEKT> NOAYEPKNBAETCA [IEPEX0 K [TOHA-
o MAKPOOBBEKT ITAHHLBIX. 3ot
TeMBbI MBI KOCHEMCSA IIPU 00CYKOESHUM CIIeI~
puranuy npoekra, Korga 0yzLem paccMaTpu-
BaTb OOBEKTHO-OPUMEHTMPOBAHHBIE MOJEJIN
JaHHBIX.

Takmm obpasom, kaaccel TUII CYIITHO-
CTU, UCXOIHBLIN TUII CYIIHOCTH,
TUII OTHOIIEHWA n OB BEKT, xotopsle
caMM  CTAaHOBATCA  MH(MOPMAIMOHHBIMU
o0 beKTaMM, SABJIAIOTCA MCTOYHMKAMMU [OJIA
hopMMUpOBaHMS ONMCATENBHBIX aATPUOYTOB.
Atpubyrsr PEVHTEPIIPETMIPOBAHHO-
T'O TUITIA CYITHOCT coBmazaior ¢ aTpu-
Oyramu mnexoguoro kiacca THII OTHOIIIE-
HUA n IO3TOMY BTOPMUYHO He
npucBanBaroTCA B pacumpeHHOI Bepeny aT-
puOYTHI CIeAyeT IPUCBAUBATEL TAKUM YKe 00-
pasoM, Kak u B mpoctoit mogean ERM.

A.2.3.2. KoHdurypuposanue
DaHHbIX

Mopnenp DaHHBIX NPUBA3BLIBAET TUMLI U
rapamMeTpsl 3aTpaT, HeoOXoAMUMbIe AJA pac-
yeTa CTOMMOCTM IIPOILIECCOB, K CUCTEME IO-
OIIEePAIMIOHHOTO UCYUCIEHUA CTOMMOCTI.

AnajiormyHeIM 00pa30M MOZEJb JAHHBIX
TIPUBA3BLIBAET O0'BEKTHI JaHHBIX, HEOGXOAM-
MblI€ IJIA ONMCaHMA CYILECTBYIOILVX U LieJe-
BBIX (paKTOPOB M IIO3BOJIAIOILNE PaCCUMTBI-
BaTb NPOMMUIN COCTABJIEHUA TPA]UKOB U
yIpaBJeHMUsA MOLIHOCTAMM, K CUCTeMe ILjIa-
HIPOBaHUA MOIIHOCTEN.

B cucremax workflow riasxoi 3amadeit
ABJAETCA yIpaBJeHye Ipoleccamu. Tem He
MEeHee OHJM TOME CBf3aHbI C MOJEJLIO JaH-
HeIX. IlosTOoMy HaM ciefyer pPa3rpaHUYUTD
JaHHblE, (PUBMYECKN TPAHCIOPTUPYEMbIe
cuctemoit workflow, 1 conepsxumoe 6a3 gau-
HBIX, K KoTOpoMy workflow Tospko obpaia-
eTcd (cM. puc. 65).

IlepBas rpynma npemmyliecTBEHHO CO-
JEPKUT HeTpajMIMOHHble [aHHble, TaKue
KaK MyJbTHMeIMIHbIE JOKYMEHTHI, JOCTaB-
JfeMble KiaueHTy cucTemoit workflow. Bo
BTOPOJ TPYIIle BBINIOJHAKTCA JUIIb 0Opa-
LIeHNA K JaHHBIM, XpaHAIMMCA B MH(POPMa-
LIMOHHBIX 00'bEKTaX. YIIpaBJieHre TOCTaBKO
JaHHBIX OCYILIECTBJIACTCH JIOTMYECKH IIyTeM
nepenadyu IIPUBUJIETMII AOCTyIa B PaMKax
nmpoiecca.

PaccmaTpuBaBimecs 1o cux nop o0bLeKThI
METaMOZEJM MOTYT CIYKUTb JIJIA OMMCAHUA
norpebHoCcTel cucTeMbl workflow B JaHHBIX C
TOUKM 3peHmsa Ousneca (Galler  Vom
Geschaftsprozefmodell zum  Workflow—Modell.
1997, c. 67). ViHOTa Ipy MOAEIMPOBAHUHA 11e~
Jiecoobpa3HO MCIIOJIBL30BATH OTHENbHBIE BDK-
3eMIUIAPLI JAHHBIX (KOHKPETHbIE IJOKYMEH-
TBI), €CJM OHM I[IPUCYTCTBYIOT B KaXKJOM
3K3eMILIApe Tuia Om3Hec-mporecca. B aTom
cJiydae MOJeNb JAHHBIX HeoOXOAMMO JOIoJI-
HUTh (PYHKIMOHAJIBHBIMYM BO3MOYKHOCTAMM
JUIS aMUHVCTPYPOBaHNA DK3EMILIISIPOB.

C rTouku g3peHua OmsHeca, CTPYKTYPBI
JaHHBIX B OM3HEC-IIPUJIOKEHUAX BCE dYallle
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TPAHCTIOPTUPY-
ETCS CUCTEMOI!

MHOOPMALINOH-
HblA OBBEKT

WORKFLOW

[OCTYTEH

YEPE3 CUCTEMY
WORKFLOW

Puc. 65. "pynnbl AaHHLIX B cucTemax workflow
Knacc
NPOAYKTOB fpopaxa
npoAyKTOoB
4
/I Nokynka
Mpoaykr \] NPOAyKTOB
Cxnapuposanve
NpoAyKTOB
— OtHoweHve
npoaykT-rpynna
—9 NPOAYKTOB
pynna
TpoAyKToB

Puc. 66a. Mogaenb nanHbix SAP

ONMCBLIBAIOTCA MPYM IIOMOLIM MOZeJeil AaH-
HbIxX. Ha puc. 66a u 660 mpuBegens! pparmeH-
TeI Mogesert naHHbix SAP R/3 u npuosxe-
mua ARIS. Xora oba Ttumna npezncrasieHnd
ocHOBaHBI Ha Mogensx ERM, ux metomoso-
ruAa paaumyHa. IIpencrasnenue SAP-ERM
obveguuser momenmu ERM Yena (Chen.
Entity—Relational model. 1976), ctpykTypn-
poBaHHbBle Mogemu ERM J3unna (Sinz.
Datenmodellierung tm SERM. 1993) u cuc-
Temy obo3Haueunit Baxmana (Bachman. The
Programmer as Navigator. 1973).

Iuarpammy ERM u BeIOpanHBIE 37€ch
obosuayenus SAP-ERM wmoxxHO oOBbenn-
HUTh (Scheer. Business Process FEngineering.
1994; Niittgens. Koordiniert-dezentrales
Informationsmanagement. 1995, ¢. 104). C mone-
JIAMM AAHHBIX AJA CTaHAAPTHOTC IPUIIOHKE-
HIA 00BIYHO MOYKHO BBIIIOJIHATH CJIEAYIOIIME
MaHMILY AN
B yrajeHyne MHGOPMALMOHHBIX 00'bEKTOB;
® ynasenue aTpudyTOB;

® 00HOBJIEHNE YNCTIa Pa3pAgoB B aTpubyTax;

Puc. 666

N 1o0ak
® 5o6Gan

IIpu 1
AAUMA Y
meymBaT:
JIOXKEHUE
puc. 67 ¢
KaKuM O
Paspsano;
IeyuBaer
unTeppde

Ecan
KJIIIO4YuTe
daxTHye
TEMOJ U3
BaTeJIbCK
TOJIBKO E
BPY4HYIO.
HBIX, COI
Heobxonm
uHTepdel
JIeHMe), K(
aaMUHNCT
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ineering.
zentrales
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mbyTax;
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Knacc
NMPOAYKTOB

OrtHolugHue

Puc. 666. Mogenb aaHHbIX npunoxedna ARIS

B nobasyeHue aTpubyTOB;
® nobapieHye 00'bEKTOB JAHHBIX.

IIpy BEHITTOSIHEHNY NEPBBIX TPEX MaHUILY-
JIALMI YCJIOBUA LEJIOCTHOCTY JIOJI2KHEI 0bec-
Ne4YNBaTh U afalTalMI0 HEOOXOAVIMBIX IIPU-
JIOXKEHWIT, MCIIONb3YIOIMX 3TU gaHuble. Ha
puc. 67 nmpuBeseH npuMep, NOKa3bIBAIOIINI],
KakuM o0pa3oM MaHMITYJMPOBAHME UUCIIOM
pa3panoB B aTpubyTe aBTOMATHUYIECKM ObGec-
NeyyuBaeT aJalTalyio II0Jb30BATENLCKOIO
uHTEpperica B OM3HEC-TIPUIIOMKEHUAX.

Ecan HOBBIE aTpuOyTHl IIEPEHOCATCS MC-
KJIOUYMTEJBHO B MH(POPMAIMOHHBIX LENAX U
hakTHYEeCKM He CBA3aHbI C IPUKJIALHONM CuC-
TEMOI U3BHE, TO K CYILLECTBYIOLIEMY II0JIb30-
BaTEJILCKOMY MHTepdelicy nobaBiAanTCs
TOJBKO HOBBIE IIOJIA. DTO MOYKHO CHAEJATHb
Bpyunyo. IIpn mobaByeHuM CTPYKTYp HaH-
HBIX, COIIPOBOXKIAEMBIX M3BHE, BO3HMKAET
HeoOXOMMOCTh B HOBBIX IOJIb30BATEIbLCKUX
uHTepdesicax (co3gaHue, M3MeHeHUe, yIa-
JIeHKe), KOTophIe obecneunBaJIy Obl PYHKIMN
aIMMHVICTPVIDOBAHUA HA YPOBHE 3K3€MILIA-

Mponaxa
nPoOAYKTOB

Mokynka
npoaykTos

Mponykr \

Cxnagvposatue
NPOAYKTOB

OTHolwenne
npoayxT-rpynna
NpoayKTos

Mpynna
NpoAYKTOB

poB. IloaToOMy HOBBIE MHTEP(EFICHI JOJMKHBI
TeHepUPOBaThCS aBTOMaTHYecKn. IIpumoxke-
HHUSI, KOTOPBIE OYAYT MaHUIIYIMPOBATH BHOBb
IoOaBJIEHHLIMYM CTPYKTYpPaMM NaHHBIX, OJI-
SKHBI OBITH COOTBETCTBYIOLIMM 0Opas3oM JAO-
TIOJTHEHBL

A.2.3.3. Cneuuduxkauuns npoekrta
B paMKax Mmoaenun AaHHbIX

B nportecce cnernmpuranym mpoeKkTa A3bI-
KM uHTEpdeiicoB 11 6a3 NaHHLIX TeHepupy-
IOTCA Ha OCHOBE CEMAaHTHYECKOM MOJIes JaH-
HBIX. X0TA 3TU MHTEePQeiChl COOTBETCTBYIOT
oIIpeJieJIEeHHBIM MOJEJIAM OaHHBIX, MBI JOJIK~
Hbl OTVIMYATh MX OT IIOHATHUSA «CeMaHTHUYec-
KasA MOZeJIb TaHHbIX». IIIMPOKO MIBBECTHBI Ta-
Kue MOJesM AaHHBIX, KaK MepapXutiecKue,
ceTeBble, PeNIALIMOHHbBIE, 00 beKTHO-OPUEHTH-
poBaHHBIE. Mepapxmqecume MOZEeJIN OaHHBIX
NPeACTABIAIT UHTEPEC JIMIIL C MCTOPUHIeC-
KO TOYKM 3peHusdA, a ceTeBbl€ IIOCTEIIeHHO
yTpa4YmuBamT CBOE 3Ha4YeHne, I0O3TOMY MBI CO-
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Mopens ARIS:
JvarpamMma npucecens aTpubyTos:
LLIabnoHHble paHHble 06 n3penuu

EdStatDispo
Procurement MaxStock
type Level
Disposition OptStock
pe Level
' Safety
PlanPeriod

(ot 4 po 5)

b
W@

Puc. 67.

CpenoTo4YyiM BHUMAaHYE Ha PeJIAIIMOHHDBIX MO-
[leJIAX JAHHBIX M JIMIIb BCKOJbL3b 3aTPOHEM
00'bEKTHO-OPMEHTMPOBAHHBIE.

Ha onmepsom srarme MHQPOPMALMOHHBIE
00'beKTHl YPOBHA OLpenesieHMs TpeGoBaHMIk
TPaHCHOPMUPYIOTCA B OTHOILIEHNA. 3ech He-
006xozavMo coBIoaTh OIpeesIeHHbIe IIPaBIIa.

Ha BTOpPOM DTamne OTHOLIEHNMA ONTUMU3N-
PYIOTCA TIOCPEACTBOM HOpMasmaanmu. llpu
ATOM yIAAJAIOTCA JIOOble aHOMAaJny, BO3HM-
Kalonpme Ipy MCHOJIb30BAHMM  (PYHKLIMIA
«BCTaBKa», «<M3MEHEHue» 1 «ynajeHue». Te-
mepsb IpeABapUTEsIbHbIE OTHOLIEHKA, IIepe-
HECEHHBIE C YPOBHSA OIpefeseHna Tpebosa-
HuUI, pasbuBarorca Ha Oojee Meskue
sjemMeHThl. Ecom ypesMepHas JeTanus3aliud
MpUBEZeT K CHIMKEHUIO MIPOM3BOIUTENBHOC-
TV, MOXKHO IMPUMEHMTDH IIPAMO IIPOTHUBOIO-
JIOXKHBIII METOJZ, KOTOPBI HasblBAaeTCA He-
HOpMaJn3auyen.

Yucno paspsnos

Monb30BaTENbCKIIA MHTEPOEIAC:
LLlabnoHHble gaHHbIe 06 u3genuv

KoHpurypvposaHve NonbL30BaTeENbCKOro nHtepdeica Ha 6ase Mogenn JaHHbIX

Ha Tperpem sTane omichIBarOTCA YCIOBUA
LIeJIOCTHOCTH, KOTOpBIE MOT'yT ObITh JMbO ITe-
peHeceHB!l ¢ yPOBHA onpefnenenna Tpebosa-
HII ¥ Ipeo0pPasoBaHbl B COOTBETCTBUM C YCJIO-
BUAMK  PEJIAIMOHHON  Momemu,  Jmbo
IobaBJIEHBI C YPOBHA CIELM(UKAIVM IPOEK-
Ta. HoBoe omcanne ycsioBuit IeJIOCTHOCTHM Ha
OCHOBe ompefesieHus TPeOoBaumil ABIAETCA
CJIEICTBUEM OTPaHMYEHHOTO A3LIKOBOTO JVa-
a30Ha PeJIALMOHHON MOJes. JTO AUKTYeT
HeOOXOAMMOCTb OIVICAHMA YCJIOBMII I[@JIOCT-
HOCTM Ha A3bIKE MaHMUITY IMPOBAaHNUA NaHHBIMML

Ha gerBepToM srane penAnyoHHasa cXeMa
TpaHcOpMUpPYETCcA B A3BIK OIMCAHUA JaH-
HBIX COOTBETCTBYIOLIEH CUCTEMBl YIIpaBje-~
A OazaMu JaHHBIX C Jo0aBJIeHMEM JIOTU-
YeCKMX IIyTell JOCTyIa JIJA IOANEPIKKN
00paboTKM, OPMEHTHMPOBAHHON Ha 3allNCH.
ITO TIOCJEeAHMII 3Tall, KOTOPBI Hemocpen-
CTBEHHO MOABOINT K (hasze peamsalinn.

Pey
NOJIb3
JaHHb:
KMM T]
3TO HW
A0 1
Haubo.
MOZeJT.
MOJIeJT:;
Momet:
IAHHBI

A.2.3.

Orn
peuncy
puc. 68
BUZE Ti
HUA, 0T
TOBa II
aTpuby

Cob:
BIJIQ, O
MozeJy,
YpoBHe
CYLIHOK

npeodp
HUA NN
HIE MO
OBYX CM

Puc. 68.
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Penammonnasa cxema repeHOCUTCS Ha uC-
oJIb3yeMblli 623011 JaHHBIX A3BIK ONMCAHUA
zauHbIX (AO/) 1 aganTupyeTcsa K TeXHUYec-
kM TpeboBarmam SO/l Camy peanmnsanyo
5TO HMKAK He 3aTparmpaer. B To e BpeMsa
f10]] mpencraBiseT coboil A3BIK ONMCAHMA,
Haubojyiee «ONMM3KMII» K peanmusalyy, TOe C
MOZeJBbIO JaHHBIX B3aMMOJIeICTBYIOT JpyTHe
mozesn ARIS. IlpnioskeHnsa NOJIPKHBI B3au-
MOZECTBOBATE TOJIBKO uUepe3 cxemy 0a3bl
JaHHBIX, onucaHHyo nocpegctsom O],

A.2.3.3.1. Co3pnaHune oTHOWEHUMN

Ornowrenns (Ri) onmucbIBaIOTCA IIyTEM IIe-
peuncaenus umeH atpubyros Aij (cm. (1) Ha
puc. 68). Y 100HO rpeicTaBAATE OTHOLIEHUS B
Bugie Tabsmi. C MaTeMaTHU4eCcKol TOYKM 3pe-
HUs, OTHOIIIEHME eCThb IIOMHOKECTBO JleKap-
TOBa IIPOU3BEJIEHUS AOMEHOB, CBA3AHHBIX C
aTpubyTramu.

Cobumoziasa cpaBHUTEJIBHO MIPOCTHIE Ipa-
BIJIA, OTHOIIIEHUA MOYKHO BBIBECTHU Ha OCHOBE
mogean ERM, onmnceiBamouieit TpeGoBanms Ha
ypoBHe JaHHBIX. IIpm 3TOM KasKABL TUII
CYLIHOCTY ¥ Ka’KJbLiI TUI OTHOIIEHMS Nn:n
npeofpaszyercsa B OTHOLIEHNMe. Tl OTHOIIe-
HJA NN O3HAYaeT, YTO MaKCHMMAaJbHOe 3Hade-
HMe MOILHOCTEN CBsA3el N0 KpalHell Mepe
JBYX CMEKHBIX TUIIOB CYIIHOCTEN PaBHO N.

(MR (A, Ay oo A)

C npyroil cTOpOHBI, CBA3M TMIA l:n He
MMeloT coOCTBEHHOrO OTHOIIeHMs. B 3ToM
caydae OTHOMIEHMA afalTHUPYIOTCA IIyTeM
BBEJIEHMSA KJIIOYEBOro arpmudyTa B TUII CYII[-
HOCTM, B pe3yJbTaTe UYero MAaKCHMaJbHOe
3Ha4eHMe MOIIHOCTY OKa3blBaeTCA PABHO 1
(cm. mpumeps! Ha puc. 69). Takoii nepeneceH-
HBIIl KJIIOYeBOM aTpuOyT Ha3bIBaeTcd BHe-
IITHVM KJIFOYOM.

MeTamopens, npescTaBJIeHHas Ha puc. 70,
BBoguT Kaacc OTHOIIIEHVUE. Ero orHoie-
Hne c¢ kiaaccom VHOOPMAIIVIOHHBIN
OBBEKT, co3gaHHBIM Ha CTaAMM OIIpeese-
HMA TpeboBaHMIA, yCTAHABINBAETC IIPU I0-
moruyu cBszu CO3JAHVE OTHOIIIEHVA. B
COOTBETCTBMM C (POPMHMPOBAHMEM OTHOIIE-
HMIT MTHOPMAaILMIOHHBI OO'bEKT MOMKET MMETD
anbo 0, mmbo (MakcumyMm) 1 oTHOIIEHNE, TOT-
Jia KaK OJIHO OTHOLLIEHVE MOKeT OBITh CBA3aHO
C OHVMM WM MHOYKECTBOM MH(OpPMaIMOH-
HbIX 00BeKToB. ATpubyrom kyaacca OTHO-
ITEHMWE saBasieTcs ero cobCTBEHHOE UMH, KO-
TOPOE TAaKI)KEe MOJKET COBHAJATH C MMEHeM
MCXOIHOTO MH(POPMAIMOHHOrO 00beKTa ERM.

Vmena arTpubyToB, IIpMHAAJIEMKAILMX
TOMY MJIY MHOMY OTHOIIEHUIO, TAKKE MOKHO
B3ATb U3 ONIpeesieH s TpeboBaHMiA, XOTA UX
MOJXKHO ¥ UBMEHNTL. Ecsii 13aMeHeHnd He BHO-
cared, aTpubyThl CO3LAKTCA IIyTEM CBA3BI-
BaauAa kjaaccoB OTHOIIIEHWE 1 MH®OP-

A, = Attribute j in relation |

Deranb (Homep peranu, Ums, 3anac)

Detanb | Homep aetanun [

ms l 3anac

417
4728

(2)R (D, x D, x ... x D,)

whereby D is the domain of A

Puc. 68. OnucaHme OTHOLLIEHWUH

Orsepctue 526

Bonr 768
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ERM
OtHoweHre n:n

OtHowenus
R.C (A -5 AY)
D R.D Ay - 5 Ay)
R.CD (Acn Ams Acon
R.C (A -, AY)
D RD (Aon Acn Acm»

OTHOLLEHWE

tx]0.1

0.*

Huxenexawumin yposeHb

Builwenexauumit yposetb

1n o 1,
C
OtHotwenune 1:n
i,n o 1,
C
Puc. 69. BbiBeaeHue oTHoweHuin Ha ocHose ERM
COBLAHVE
OTHOLLEHWKU
MHd)QPMALlVIOH- . 0.1(0-%)
HblA OBBEKT
-
ACCOUMALMA
_______ C OblLUMM
KNACCOM 1.
ATPUBYTOB
1
ATPUBYT
e
g
]
3
=g
(&)
1.1
JOMEH
Puc. 70. MeTtamonens BbiBEAEHUSA OTHOLUEHWIA

ACCOLIMALINA
OTHOLEHKE-
ATPUBYT

HOPMANU3ALIMA

MAIINQO
yTOOBI I
durauy
HPHUCBaK
3BIBAIOTC
HA YPOB
TIOMOLIN
ATPUB?
oIpezer
I0TCA, 01
COOTBETC
Mmuorue
CASE of
KMi1 nepe
HocTty
SM OMel
JIEHUA T]
IIPMCBOET
MEI paccn
obcyxaa
LIEJIOCTHC
Brom
¥ OTHOIII¢
CTaBJIAET
Hble 00b€
JIEHO TEeM
TaKUX 710
HOPTHPO]
Lenyp He
VIV K
YPOBHA O

A.2.3.3

IIpens
MoeJiein
IAT K He?
IpU UCIL
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MAIIMOHHBIN OB'BEKT. OngHako 1715 TOTo
yTOOBI MOJYEPKHYTh aBTOHOMHOCTBL CIELN-
(pmkaimu IpoeKTa Ha ypoBHe pa3paboTki,
IIPUCBayBaeMble OTHOIIEHUIO ATPUDYTHI CBA~
3bIBAIOTCA ¢ OOIIVIM ommcaHueM aTpudbyToB
Ha YPpOBHe ompejeJeHNs TpeboBaHMII Tpu
nomomu ACCOITMAITMM OTHOHIEHVE-
ATPUBYT. Ecau npu mepeHoce C ypPOBHA
onpenesenns TpeOOBaHMII MMEHA HE MEeHA-
I0TCs, OTHOLUEHUSA MOIKHO (POPMUPOBATH B
COOTBETCTBUM C OIMCAHHLIMM TPeOOBAHUAMMU.
MHorue KoMMep4ecKue MHCTPYMEHTHI TUIIA
CASE o0ecmeunBaloT Takoil aBTOMaTu4ec-
Kuit nepexox ot moaesu ERM.

JocTyn JOMEHOB K MIMEIOIIMMCSA OIMCaHM-
M IOMEHOB, IOJIy4YeHHbIM Ha STalle oIpene-
JeHus TpeboBaHMl, OCYILIECTBJIAETCA Hepes
npucBoenne atpudyTor. s mirocTpanym
Mmel pacemorpuM Kjaace JOMEH, korzga 6yzem
00CyXKIaTh PeIALMOHHYIO MOZENb Y YCIOBUA
[IEJIOCTHOCTH, OTHOCHAIIMECA K JOMEHAM.

B To Bpemsa KaK nnepeHoc TUITOB CYITHOCTEM
¥ OTHOHIEHM} B PEJIALIMOHHYIO MOJEeJb He CO-
CTaBJAEeT MPoDJIeMbl, IEPEHECTH B Hee CJIOMK-
HbIe 00'BEKTHI rOPas3zo TpyAHee. ITO 00yCcJI0B-
JIEHO TeM, YTO BO3HMKaeT HeoOXOIVMOCTEL B
TaKMUX JOIIOJIHMUTEJIbHBIX Ollepaliax, KaK M-
[OPTHUPOBaHNME B PEJIAIMOHHYIO MOJENb IPo-
Lelyp HECTPYKTYPUPOBAHHBIX I'PYIIN JaHHbIX
WM Jadke pacliMpeHMe MOAeJM JaHHBIX 0
YPOBHA 00 BEKTHO-OPMEHTHPOBAHHOI

A.2.3.3.2. Hopmanusauusa —
AeHopManusaums

IIpensapuTesbHbIE OTHOLLIEHNS, B3ATHIE U3
MojeJieli GM3HeC-TIPOIIeCCOB, MHOTAA IIPMBO-
AT K HEeXKeJIaTeJIbHbIM ITOG0YHBIM 3¢pdeKTam
[IPY UCIOJB30BAHMM TaKUX (QYHKIMI 6asel
JAHHBIX, KaK «BCTaBKa», «M3MEHEHMe» WK
«ymaseHue». Taknue nobounsle 3hEKTH U3-
BECTHBI K&K aHOMAaJNN. DT aHOMAJIVIM MOYKHO
YCTPAHMUTD C TIOMOLLBIO TAK HA3hIBAEMOIT HOP-
MaJsmaaiy. XoTd pouesypa HopMaJan3alun
[IPOEKTHUPOBAJIACH IIPYMMEHUTEIILHO K PeJIAI-
OHHOJ MOJeJIM, OHa MOYKET BbINOJHATLCA KaK
obijaa mpouenypa AJA COBEPIIEHCTBOBAHMUA

CTPYKTYP JAHHBIX, a TaKKe [IPUMEHATHCA K
JPYTUM MOZEeJIAM JaHHBIX. B 9T0i KHure Kax-
aadd CTyHeHb HOpMaJIMSaLH/H/I gaercda JUIIb B
BUJe olIpeziesieHnA. Bosee mogpobuasa nugop-
MaLys COZEPIKUTCS B paboTax:
Schlageter,Stucky. Datenbanksysteme 1983.
c. 183; Wedekind. Datenbanksysteme I. 1991,
c. 200; Vossen. Datenbank—Management—
Systeme. 1995, c. 249-270.

Kpome TOro, Mbl paCCMOTPUM TOJIBKO HOP-
MaJibHbIe (POPMEI 1—3 (TaK Ha3bIBaeMble HOP-
masbHble opmel Boitca—Koana). ©opm 4 n
BBIIIIE BBUAY UX KpaliHe PegKoro npuMmeHe-
HUA KacaTbcd He Oyaem. Bospmem caenyro-
849747 IpuMep (Schlageter, Stucky.
Datenbanksysteme. 1983, c¢. 162), orHocs-
LIMIICSA K OPTaHUBALN [IPOEKTa!

1-1 HOPMAJILHAS GOPMA (1 HD):

(1,1)R_EMPLOYEE (EMP_NO, NAME,
ADDRESS,
PROFESSION,
DEPT_NO)

(P_NO, P NAME,
P_DESCR, P MGR)
(1,3) R_EMP_PROJ (P_NO, EMP NO,
PH_NO,

PERCENT WORK_
HOURS)

(DEPT_NO,
DEPT MGR,

BUILDG_NO,
JANITOR)

2—1 HOPMAJBHAS ®OPMA (2 H):

(2,1) R_EMPLOYEE* (EMP_NO, NAME,
ADDRESS,
PROFESSION,
DEPT_NO)

(2,3) R_EMP_PROJ* (P_NO, EMP_NO,
PH_NO,
PERCENT WORK_
HOURS)

3—1 HOPMAJBHAS ®OPMA (3 HD):
(3,4) R_BUILDG (BUILDG_NO,
JANITOR)

(1,2) R_PROJECT

(1,4) R_DEPT_NO

97



84 MopaenuposaHue 6u3Hec-nNnpPoUEecCoB

(3,5) R_DEPT* (DEPT _NO,
DEPT MGR,
BUILDG_NO)
Onpepenenus:

m Ortnomenne R cooTBeTcTBYeT 1-i1 HOpMaJIb-
Hoit popme (1 HD), xorzma 3HaIEHME KAXK IO~
ro aTpmbyTa ABJAETCH JJIEMEHTAPHBIM.

8 OTHOILIEHME COOTBETCTBYET 2-if HOPMAJIb-
Hoit chopme (2 HP), xorma oHO cooTBeT-
crByeT 1 H® n Ka'kablil HEKIIOUEBON aT-
puOyT (YHKIMOHAJBHO 3aBUCUT  OT
KasKJ0r'0 KJII0YEBOTO KaHAMIATA.

® OTHOIIEHNEe COOTBETCTBYET 3-11 HOpMaJIb-
Hoil gopme (3 HP), korma oHO COOTBET-
cteyetr 2 H® m HM OOUH U3 HEKJIIOUEBBIX
aTpubyTOB TPaH3UTMUBHO He 3aBUCUT OT
KJIIOYE€BOTO KaHAMUAATA.

Temnepb pacCMOTPUM Ha IIpUMepe aHOMA-
Juu, BosHuKawiye B 1 HP, KoTopble HYKHO
YIAJIUTH [TOCPELNCTBOM HOPMAaJIN3aLyN.

® AHOMAaJMs BCTABKM BO3HMKAET, HANPU-
Mep, B TOM cJiydae, Korza B 0a3y JaHHbBIX
BBOJUTCSA HOBBIM COTPY/AHMK, €llle He CBs-
3aHHBIA C KakuM-Jnbo mpoerkToMm. Vz-za
OTCYTCTBHUA TAKOI CBA3M €My HeJb3sd
npucBouTh HoMmep Teqaedona (PH_NO),
[IOCKOJIBKY 9TOT aTpuOyT INPUCYTCTBYET
TOJIbKO B OTHOIIIEHMM COTPYITHVK-IIPOEKT
(R_EMP_PROJ).

® Korga mpoeKkT 3aBepIlleH M OTHOLIEeHUue
(1,3) Hy>kHO yZasiuThb, BO3HMKAET aHOMAa-
s ypaneHusa. OHa BBIPasKaeTCs B TOM,
4TO HOMEp TejedOH COTPYIHMKa TaKiKe
yRajsaeTcs, Jaske ecJM OH IO-IIPEeXXHEMY
JeMCTBUTEJIEH.

® Anomasnss ODHOBJIEHMA BO3HMKAeT IIPU
M3MeHeHu HoMepa TejedoHa COTPYIAHN-
Ka, Korza TpefyeTcsa pas3bICKaTb BCe KOp-
Texxu otHomrenua (R_EMP_PROJ). Ilpn
3TOM pugeTcsa 0OHOBUTH KalKABIN HOMEp
TesnedOHa JAHHOTO COTPYAHMKA, KOTOPBI
MOJKET y4aCTBOBATh B HECKOJIBKUX IIPOEK-
TaX, XOTA M3HAYAJIBLHO OOHOBJIEH JIMIIB
OVIH-€IVHCTBEHHbI JIeMEHT JaHHBIX.

OTY aHOMAaJUM MCYe3al0T IIpu rpeobdpaso-
BaHum otHouenui (1,1) n (1,3) Bo 2-10 HOp-
MasbHylo copmy. IlockosgbKy HOMEpD TeJse-
dona (PH_NO) npeHTndumyupyercsa TOJIbKO
no xawouy EMP NO ormomrenms (1,1), on
BBOAUTCA 37eCh Kak aTpudbyT. B oTHOMIEHNMN
(1,3) Homep Tenedona ypanserca. OTHolle-
Hus ke (1,2) n (1,4) coorBeTcTByloT 2 HD.

ITpr npusATHMM Ha paboTy cMOTpUTEJS
HeoOX0AMMO ODHOBUTE OTHOILLUEHMA OTHEeJa
(1,4) npUMEHNTENBHO K 30AHUAM, Ie OH Dy-
Jetr paborate. Takum o6pa3omM, CMOTPUTETH
HEIIOCPEeACTBEHHO CBA3aH HE C OTHAEJIOM
(DEPT), a co 3ganuem (BUILDG). B 3-i1 HOp-
MaJIbHOII (hopme pazbuenme orHomeHus (1,4)
HA J[Ba OTHOLIEHMSI YCTpPaHseT TPaH3UTUB-
HYIO0 3aBMCUMOCTb, [IOPOXKIAIOLIYIO KOpTe-
K. B pganHOM npumepe orTHomreHusa (2,1),
(1,2) n (2,3) y»Ke COOTBETCTBYIOT 3-11 HOp-
MaJIbHOM hopMme.

TexHnyecKM IpoLECC HOPMaJU3aALMN
MPUBOANUT K JaJbHENINeN AeTaau3anum mc-
XomubIx oTHouleHnit. Crenenb aKTUIECKON
JeTanus3aluyy 3aBUCUT OT HAYaJbHOM CUTya-
uyu. Ecniu 32 oTpaBHYI0 TOUKY B3ATH TaK
Ha3bIBAEMOE YHUBEPCAJILHOE OTHOLIIEHNE, Ile
omnpejienenye TpeboBaHuit XxpaHuTcs 0e3 Ka-
KOJ-J11100 0co00i1 COPTUPOBKY, IPOLIECC HOP-
MaJu3aluu BeJeT K [10JIHOM PeCTPYKTYPr3a~
un. Ecim e cxema OusHeca yiKe
CIIPOEKTUPOBaHA, HAIpPUMEP, C IIOMOILIO
ERM, mnndopmaumoHHbie 00BEKTbl OOBIUHO
XapaKTepU3yITCA BLICOKMM YPOBHEM HOP-
MaJIN3aIIAIL.

TeM He MeHee, AasKe eCau MH(POPMAIMOH-
Hble O0'BEKTBHI TINATENBHO CIIPOEKTUPOBAHBI,
KJII0UEBbIE ATPMOYTHI OIIPELe IeHb!, a HEKJIIO-
4YeBble NpexrnosgaraeTca fo0aBuTh Ha Gojee
[O3JHEM dTalle, MHOTLA MMeEeT CMBICJ IIPH-
ferHyTh K HOPMAaJM3aIN CUCTEMBI B LIEJIAX
IIPOBEPKU.

Pasbuenne kjacca OTHOIIIEHMWE mno-
CPEeACTBOM HOPMAJM3aIMy O3HAYAET BBIBE-
IeHMe OIOJHUTEJILHLIX OTHOIIEHUI Ha OC-
HOBE AaJaIITMPOBAHHBIX IIPEJIBAPUTEIbHBIX
orHoweHuit. IIockoabKY onuH mHpOPMAL-
OHHBII OOBEKT MOYKET MHOPOKIATH MHOMKEe-
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cMaTpul

Korg
IOTCA HO
HUI U T
3aHHBIE
OOHOBJIF
PeHMIo
puc. 70,
accouua
OTHOI

A.2.3.8

Yeno
4yaeKkBa
IOMOIlb
Lehman
Datenba

TTock:
JeJax ¥
OIMCBIBE
BUA Le
HUILY JIN|
YCJIOBUSA
HOIL IIpC
KaJIbHOC!
BaHHOTO
3TH yCJl
IIpencTal
CYBI p:
P yHKL(
11e XpaEg
CTBEHHOI
Gatziu. #

98



jpaso-
) HOp-
Tene-
'0JILKO
1), on
IIeHUN
HOIIIe-
id.

YMUTEIA
yTHeNna
oH Oy-
UTENH
[HEJIOM
-1 HOP-
14 (1,4)
3UTUB-
KopTe-
A (2,1),
it HOp-

u3anumn
M uc-
[9eCKOM
cuTya-
ITb TakK
ame, rje
0e3 Ka-
'cC HOp-
rypusa-
1 yxe
JMOILILIO
OOBIYHO
3M HOp-

MAI[MOH~
pOBaHBI,
HeKJIIo-
a bosee
¢l pu-
B LIEJIAX

JME mo-
'T BbIBE-
1 Ha oc-
TeJIBHBIX
opMaum-
MHOKe-

MopaenuposaHue Ha pa3HbIX yPOBHAX npeacTasneHus ARIS 85

CTBO OTHOILIEHMI, MOIHOCTE Kaacca OTHO-
IITEHVIE npuanmaer 3uauenne (0.*), Kax mmo-
Ka3aHO B CKODKaxX pAJIOM C COOTBETCTBYIO-
mmm pebpom Ha puc. 70.

Ha npoucxoskaeHne OTHOIIEHUA U3 OPY-
TOT0 OTHOIIEHMA, CYILECTBYIOLIEr0 Ha Ipe-
IbIAyIIIEM YPOBHE HOPMaJIu3aliuy, yKas3blBa-
er cBaszp HOPMAJIM3AIINUS, 6Gaaromapsa
YeMy CTaHOBRMTCHA OUeBUIHBIM, U3 KaKOTO OT-
HOIIIeHM S JIEKAIIETO HUKe YPOBHA HOPMAJIV-
3auyMM BBIBELEHO JAaHHOE OTHOLIEHUE pac-
CMaTPUBAEMOTO (JIeMKallero Bblllle) YPOBHS.

Korza B nporiecce HopMasm3anmm co3/a-
IOTCS HOBBIE OTHOLIIEHNS, ONMcaHne Tpebosa-
HMIT ¥ TpeABapUTEJbHBIE OTHOIIEHUA, CBA-
3aHHBIE C  IpuUCBoeHMeM  aTpubyToB,
obHOBAOTCA. OHAKO 5TO BELET He K paciin-
PeHtIo AyarpaMMbl KJIAaCCOB, TOKa3aHHOM Ha
puc. 70, a K CO3LAaHMIO HOBBIX 3K3€MILIAPOB
acconmatuBHoro kJjgacca ACCOIIMAIINA
OTHOIITEHUE-ATPUBYT.

A.2.3.3.3. Ycnosusa LEenoCTHOCTHU

YcnoBusa 1esocTHOCTM  00ecrneduBalor,
YaJIEKBATHOE MOZEJVMPOBAHNE PEasIbHOCTH C
momoniblo Oas3bl gamHeix (Blaser, Jarke,
Lehmann. Datenbanksprachen und
Datenbankbenutzung. 1987, c. 586).

TlockospKy TabMIEI B PEJIALMOHHBIX MO-
JesaX He INO3BOJIAKT JOCTATOYHO XOPOIIO
OIVCBIBATH CEMaHTUYECKNME DIIEMEHTEI, YCIJIO-
BV IIEJIOCTHOCTY OIMCHIBAIOTCS A3BLIKOM Ma-
HUNTYyIMPOBaHusA AaHHbIMKM. MOMXKHO 3aJaBaTh
YCJIOBUST LEJIOCTHOCTM M B PaMKaxX MIPUKIIAM-
HOJi IIPOrpaMMbl. YYWUTBIBAA NPUHIMUI JIO-
KaJbHOCTY M IIPEMMYIIECTBA I[EHTPAINZ0-
BAHHOI'O YIIPABJIEHMA LEJIOCTHOCTHIO IaHHBIX,
9T YCJIOBMS LI€JIECOOOPA3HO BKJIIOYUTHL B
mpezcrtaBienue  maupelXx.  CoBpeMeHHble
CYB]l paccunTaHbl HA XpaHeHMe MaKCMyMa
(byHKIMOHAJBHBIX MOZYJIEN (KOTOpBbIE PaHb-
Ile XPaHWINCh B IIPOrpaMMax) B HeIocpe-
cTBeHHOV 6sm3ocTy oT 6as3 maHHBIX (Dittrich,
Gatziu. Aktive Datenbanksysteme. 1996 ).

YcnoBMa LENOCTHOCTM OTHOCATCA K Xpa-
HEHMIO CEMaHTUYECKOI0 CoOmepsKauus u ¥ Oa-
30BOJI peaamsaumy Mozesun AaHHbiX. OHM
TEeCHO CBA3aHbI ¢ 02301 JaHHBIX 1, CJAELOBa-
TEJILHO, HEe 3aBYCAT OT 0CODEHHOCTE TPOEK-
THUPOBAHNA HA YPOBHE KOHEYHOTO I0JIb30Ba-
Teas. VIMEHHO IOSTOMY MBI yOEJsAeM 34eCh
ocofoe BHMMAHME YCJIOBUAM CEMaHTUIECKOI
1EeJIOCTHOCT.

Yci0BUA HENTPOTUBOPEYMBOCTY OTHOCST-
cA K aTpubyTaM, SK3eMILIAPaM OTHOILIEHMI
(kopTe)KaM) ¥ OTHOIIEHMSM, BBHITEKAIOUMM
u3 TunoB oTHoiueHuii (Blaser, Jarke,
Lehmann. Datenbanksprachen und
Datenbankbenutzung. 1987, c. 588), Koroprie
TaKKe M3BECTHBI KAK YCJIOBUA LI€JIOCTHOCTH
Ha YPOBHE CCHIJIOK.

CraHZapTHBIM SA3BIKOM MaHUITYJIMPOBA-
HUA JAHHBIMM B PEJIANMOHHBIX MOJEJNAX SB-
asgerca SQL. B a3sike SQL ycioBus nemoct-
HOCTM 3aJaloTCs OpM IIOMOILM KOMAaH]
yrBep:xkaenns (ASSERT) u onucanns cobbi-
THit, KOTOPBIE JOJKHBI AKTUBU3UPOBATE BbI-
TIOJIHEHME JIeVICTBUIA.

Hanpumep, ecan npmu yrajeHun HOMeEpPa
corpygumka (EMP_NO) B orHOmWeHuUn
EMPLOYEE (COTPYIHWUK) nomxHa yaa-
JIATHCA U CBA3b C KBaJuUKaLyei coTpya-
Huka B orHomeHun OWNS (OBJAJJAET),
cBazanHoM ¢ otHomenmeM SKILLS (KBA-
JINOUKAIS), To akTHBM3aTOP OMMUCHIBA-
erca ciaepywumm obpasom (Blaser, Jarke,
Lehmann. Datenbanksprachen und
Datenbankbenutzung. 1987, c. 592).

DEFINE TRIGGER T1
ON DELETE OF EMPLOYEE (EMP_NO):
DELETE OWNS

WHERE
OWNS.EMP_NO=EMPLOYEE.EMP_NO.

Ha puc. 71 npuBeseHo HECKONBKO IIpUMe-
POR oIycanusa yTBEPKASHUIL

Ha puc. 72 noxkasaHbl K0UeBble OTHOLIE-
HUA, BBITEKAIOIME U3 JEKOMIIO3UIMK YCJI0-
BMII nesocTHocTy. OTIPAaBHON TOYUKON s
paccMoTpeHns: IpobJieM [eJOCTHOCTY SBJSA-
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eTcA JeBas 4aCTh PUC. 72, comepiKaIad Kjaac-
cet OTHOIIIEHWE, ATPUBYT u JOMEH.
Kmnace TUII HEJOCTHOCTHU onmceiBaeT
pasiuyHble TUIBl YCJOBUII LEJIOCTHOCTH
(Reuter. Sicherheits-und
Integritatsbedingungen. 1987, c. 380). Jix
MOKHO 1ndpcpepeHIMpPOBaTL MO AMANIA30HY
(Tnn u Yycsio 00bEKTOB, KOTOPBIM aIpeCcOBaHO
YCJIOBME IIeJIOCTHOCTY; CM. IIPMIMEpPHI Ha PHC.
71), no BpeMeHy IIpOBEPKY (BCEra Ji IIpoBe-
PAIOTCA YCJIOBUA IEJIOCTHOCTU WJIM TOJBKO
10oCJIe BBINIOJHEHUS OIIPEEeJIeHHOTO KOoJiMde-
CTBa onepanuii), o crrocoby nmposepku (ycio-
BUMSA COCTOSHMSA MJIM YCJIOBUSA IIepexoza) Wi
110 BO3BMOSKHOCTYM aKTUBM3AIMM JECTBUI B
3aBMICUMOCTY OT YCJIOBUSA LIEJOCTHOCTH.

Ha pwuc. 72 xasxg0e KOHKPETHOE yCJIOBUE
1IEJIOCTHOCTM CBA3aHO C OAHVM TUIIOM IIeJIOC-
THOCTH. ¥ CJIOBME I|€JIOCTHOCTH MOJKET OTHO-
CUTBCA K OJHOMY WMJIM HECKOJIBKVIM OTHOIIIe-
HUAM U K accolyanyuy aTpudyTOB OQHOIO U
HECKOJIbKMX oTHowmeHui. Ilpenenbl 3Haue-
HUA aTpudyTa KOHTPOJIMPYIOTCA MX CBA3BIO C
kimaccom ACCOIIMAILINA C IOMEHOM.

MosicHenme

1)  Ycnoswe otHocutcs Kk atpubyty. Mpumep:

akemrnapbt EMP_NO pnonxHsl umeth
4eTbipe paspsaaa

2)  Ycnosue OTHOCUTCA K MHOXECTBY aTpubyToB

akseMnasp 3anucu. MNpumep: cymma

A.2.3.3.4. Jlormdeckue nyTu gocrtyna

Brinosnuenne BJIOYKEHHBIX 3ampocoB SQL
MOKeT IOBJIeYb 3a c000Ii cepbe3Hble pobiie-
MBI C IIPOMU3BOAUTEJILHOCTHI0. ITOOBI MOBBI-
cnThb 3(pPeKTUBHOCTD O6a3bl JaHHBIX CIENYeT
CO3/aThb CTPYKTYPHI YTUJINT AJIA IOSIEPHKKA
AOCTyIIa K OTAEJIBHBIM KOPTEMaM WMJINM UX
rpymnmnam. B wacTHOCTH, ciaenyeT yCTPaHUTH
He00XOAMMOCTD IIOCJIEN0BATEIBHOTO IIOUCKA
B TaOamax.

THUNMYHBIMU CPEICTBAMM IIOAAEPIKKN AB-
NAI0TCA (PYHKIMM AOCTYIa K KOPTEXKaM II0
MX KJII0YaM M JOCTYIIA K IPYIIe KOPTeXXell B
OIIpesiesIeHHO IT0CJIeIOBATEILHOCTH (COPTH-
POBKa). 3TO HAa3bIBAETCH JIOTUYECKUM ITyTEeM
moctyna. Jlormueckue myTM OOCTyHa [
TIEPBUYHLIX KJIOUEl MOXKHO Kiaccuduumpo-
BaTh B COOTBETCTBMM C IIOCJIEL0BATEbHBIMA
OpPraHMB3aIMOHHBIMM (popMaMy, APeBOBUA-
HBIMM VHIEKCaMM WJIV PaccpeloTOYEeHHBIMU
opraHusanmMoHHeIMU opmamu. ILyTu goery-
IIa AJA BTOPUYHBIX KJHOYel -— 0COGEHHO

Oneparopul SQL

ASSERT IB1 ON EMPLOYEE:
EMP_NO BETWEEN 0001 AND 9999

ASSERT B2 DEPARTMENT:
SALARY SUM < ANNUAL_BUDGET

3apnnatbl (SALARY SUM) no otaeny gonxHa

6biTb MEHBLLE €70 rof0BOr0 GIOmKET
(ANNUAL_BUDGET).

3)  YcnoBue OTHOCHTCS K MHOXECTBY

ASSERT 183 ON EMPLOYER X:

Puc. 71.

4

Ycnosusi uenoctHoctu (Reuter. Sicherheits und Integrititsbedingungen. 1987, c. 381, 385)

3K3EMMNAPOB OJHOTO U TOrO Xe TvMa 3anucy
(otHoweHus). Mpumep: 3apnnara 0AHOrO
COTPYAHVKA HE MOXET NpeBbIATh

CpeRHiolo 3apnaary no otaeny Gonee YeM Ha
20%

YcnoBue OTHOCUTCA K MHOXECTBY
3K3EMNNAPOB B PA3NUYHLIX OTHOLIEHMSX.
Mpumep: 3HaueHne SALARY SUM B otaene
BCETAA JOMXHO PEBHATLCA CyMME Monei
SALARY ero CoTpyaHuKoB.

SALARY = 1,2 J (SELECT AVG(SALARY)
FROM EMPLOYEE
WHERE DEPART = X.DEPART)

ASSERT 1B4 ON EMPLOYER X:
SALARY_SUM = (SELECT SUM(SALARY)
FROM EMPLOYEE
WHERE DEPART = X.DEPARTNO)

VHOOPMALY
Hbit OB b

Puc. 72.

BasKHBIE ,
CO3JaI0TC
CIIMCKOB (:

Crnerpic
KM€ TUIIbI
AJA oIpe)
HUA Pas3ay
cs1 Kiace ']
CTVIIA.
XapaxTeps
TOM OTHOII
MIO3BOJISAET
Tyna ajisa
LIEHUH, T.«
OTHOIIIE
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™n

LIENIOCTHOCTH
=
CB513b OTHOLLIE-
HUE-YCAOBME
LIENOCTHOCTH
1.0
v | YCnOBME
OTHOLLEHME LETOGTHOGTH
1. 1. 1
ACCOLMALMS
----------------- OTHOLLIEHVE-
: ATPYBYT
»
ACCOLMALS CBA3b OTHOLLE-
C OBLMM HME-YCNIOBUE
ATPUBYTOM LIENOCTHOCY
. : . CBS3b
Vl:a%l’gégg%”- L 1 APMBYT L feeeeeees JIOMEH-YCIOBVE
LIENOCTHOCTH
1.
_________________ ACCOLMALMS
C OMEHOM | 1.-
1.1
JIOMEH
Puc. 72. MeTtamoaens ycnosuii LENOCTHOCTU

BaKHBIE JIS PEJNAUMOHHBIX 0a3 JaHHBIX —
CO3JAIOTCA IIPYM IIOMOIIM MHBEPTUPOBAHHBIX
CIIMCKOB (MHJIEKCHBIX TabJIuII).

Creumdnxaa IpoeKTa ornpegessaeT, Ka-
KM€ TUIBI IOALEPIKKHM clienyeT obecrnednTb
LA onpefiesieHHbIX aTpubyTos. s ommca-
HUA Pas3JIMYHBIX TUIIOB IIOAJEPIKKU CO3/aeT-
cakaace TUII JOTUMYECKOTO ITYTU OO-
CTVIIA. Jlormyeckmit IIyTh  JOCTyIa
XapaKTepU3yeTCH CBA3BI0 MEXAYy aTpuby-
TOM OTHOLIEHUA Y TUIIOM IIyTH AOCTYIa. OTO
[MO3BOJIAET OMMCATH MHOYKECTBO ITyTel moc-
Tyna gjas arpubyTra B OIpenesIeHHOM OTHO-
wennu, T.€. 3a5ath kaacc ACCOIIMAITUA
OTHOIIIEHME-ATPUBYT (cMm. puc. 73).

B crienmdukanyuy npoekTa IIyTH JOCTYIIa
TIEPBOHAYAJBHO ONIVMICHIBAIOTCA UCXOAA M3 00-
IIMX MPEIIOJOKEeHUI OTHOCUTENBHO HMCJIA
KopTexken B Tabiuile u 4yncsia npesnoarae-
MBIX IpUJIOXKennil Tabmmupel. OnHaKo mmocse
TOro Kax 6a3a JaHHBIX CO3JaHAa Y CTAJM U3Be-
CTHbI XapaKTEPUCTUKM IIPOMU3BOLUTENLHOC-
TU ¥ 4YMCJO omepaumit 6a3bl JAHHBIX, BO3-
MOKHa JaJjbHelmaa gudgdepeHnmams
YTUJINT JOCTYIIA.

A.2.3.3.5. Cxema 6a3bl AaHHbIX

Ha 3akIounTesIbHOM dTane crennduxa-
UMM NPOEKTa CTPYKTYPHI AAHHBIX IE€PEBO-

101



88 MopenupoBaHue 6usHec-npoueccos

OTHOLLEHWE
1.x
ACCOLMALMS ™n
----------- OTHOLUEHWE- - NOTUHECKOIO
ATPUBYT : fYTW [OCTYNA
" :
ACCOLMALMS JIOTVIMECKIAR
C OBLUMM nyTb
ATPUBYTOM Jocmyn
WHOOPMALM- |, . E .
OHHbIA : ATPUBYT
OBbEKT
Puc. 73. Nornyeckmne nytn goctyna

AATCA Ha A3bIK ommcaHuA gaHHbIX (SO])
KOHKPEeTHO CUCTEMBI baz JaHHbIX
(ORACLE, INFORMIX, CA-INGRES), ko-
Topass OyJeT WCIOJb30BaThbCA. DBiaromaps
MaTEeMaTUYECKOMY OIMCAHMIO PesALMOHHBIX
MOZeJielt U IpUMEeHEHMIO CTaHgapTHBIX SQL-
OIIEPaTOPOB JIJIA OIMCAHUA YCJOBUI LI€JI0CT-
HOCTY IIpoLiecC IIePeBoJja CXEeMbl PeJIAIMOH-
HOM Oaswpl pAaHHbIXx Ha SIOJI cucrembr a3
JaHHBIX — BCETO JIMILb BOIIPOC TEXHUKMN.

Ecnu mpennpusaTye OJHOBPEMEHHO BHe-
ApAET HEeCKOJbKO PasHBIX cucTeM 0a3 gaH-
HBIX, HETpaJbHOE ONMCAHME PEeJIALVIOHHON
CXEMbI MOKHO [IEPEHECTY Ha HECKOJIBKO KOH-
kpeTHbIX cxeMm CYDB]I (cucrema ynpaBiieHns
GazamMu JaHHBLIX). JJIs IIOCTAaBIMKOB IIPO-
rpaMMHOr0 o0ecreyeHus, IIpeRsIaramimnux
MPOAYKThI AJsA Pas3nuIHbIX 0a3 AaHHBIX, 9Ta
CUTyaluus JOBOJLHO TunyydHa. CXeMblI cofep-
SKAT KOHKPETHble OmMcaHma 0a3 JaHHBIX,
BRJIOYAA YyCJIOBUSA LIEJOCTHOCTYU U IIYTH JOC-
Tymna. JTOT ClleHapuil IIpefcTaBJeH Ha pUC.
74, rOe OnMChbIBAETCA TUII CJIOMKHOTO 00'beKTa
CXEMA.

A.2.3.4. Peanu3sauua Ha ypOBHE
Moaenn AaHHbIX

Mp! HaYHEM CO CIIeUMPUKALIMM IPOEKTA B
paMKax MoZeJsy JaHHBIX, T.e. C TPaAWULMOH-
HOM cxeMbl 0a3bl JAHHBIX C €€ OTHOIIEHUAMY,
aTpubyTaMu 1 yCJIOBMAMM LEJOCTHOCTH, CO~
OTBETCTBEHHO. ByAyT omycaHsl JoOrmdeckue
IIyTH JOCTYIIA K OIpeZieJIeHHBIM aCCOoLMaIi-
AM aTpuOyTOB C IIOMOIIBIO IIPEABaPUTENb-
HBIX KOHUEIIMI OTHOCUTEJIBHO YaCTOTHI
TIIPUJIOXKEHUI U 3aIIPOCOB.

Ha cragum peanmnsalyy KOHLENTYAaJbHBIE
CXeMbl BOILIOIIAIOTCS BO BHYTPEHHIE CXEMEI,
OIMCBHIBAIOIIME TOT Ke pparMeHT (<OKHO>)
IeCTBUTENBHOCTY, UYTO M KOHIIENITYaJbHas
cxema. CeMaHTUKA Ha 3TOM dTarle He A00aB-
asiercs. HampoTus, BHYTPEHHIOID CXeMy
MOKHO BBIBECTM Ha 0asze KOHLENTYaJIbHON
CXEeMbI, He 3Hasd CEMaHTUYECKOr0 KOHTEKCTa.

3ajava aZMMHUCTPATOpoB 0a3 JaHHBIX
COCTOMT B TOM, YTOOBI CTPYKTYPMPOBAaTh
BHYTPEHHIOIO CXeMy, co3faBasd d(pdeKTus-
Hble CTPYKTYpPbI 0a3bl JaHHBIX C IIOMOILBIO

NHOOPN
OHHb
OBbE

Puc. 74.

VIMEIOIIX:
LMOHHBIX

6as gaHHBI
JIEM UCHOJT
Hble, 00be
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™n
LENOCTHOCTH
1.1
OTHOLLEHME-
YCIOBVE
LENOCTHOCT!
. 1.r
1 4| yenoevE
OTHOLIEHVE e
1.* | Pl I
ACCOLMALYS!
-------------------------------- OTHOLLIEHME-
TPUIEYT
" CBSi3b
OTHOLLIEHME-
YCROBYE
LENOCTHOCTH
JIOTAYECKII
17, EEPERERRRREY
[OCTYIA
1.4 o
™n
ACCOLMALMS JIOTVHECKOTO
C OBLVM Hed
ATPYIBYTOM ooniA
UHOOPMALM- |, - : L CBA3b
OHHBI - ATPUEYT LOMEH-YCNIOBYE |-+ --
OBbEKT LENOCTHOCTU
1.*
.......... ACCOLIMALMS!
1 cpomeHom [vr
1.1
JIOMEH
Puc. 74. Onuncarne CXEMbI

MMEIOIUXCA B UX PaCIOpsiKeHnu nudopMa-
LMOHHBIX TEXHOJOTMIL. AIMUHUCTPATOPaAM
0a3 JaHHBLIX HEODXOIVIMO CJIEINTD 3a IIPodhu-
JIEM UCITOJIb30BAHMA U KOHTPOJIMPOBATD JaH~
Hble, 0OOBEM ¥ BpeMs OTKJIMKa PasIM4HBIX

npnioxkeunit. OqHaKko A TOTO, YTOOB! one-
pupoBaTh 3TO¥ MHPOPMAaIMeit, uM Heoba3a-

TEJIbHO 3HATh COAEpPKaHne HpI/IJIO)RQHPIf/I.

ABTOHOMHOCTDL YPOBHA peajm3aluu Moj-
JepiKuBaeTcA TakiKe ynorpebiieHMeM crie-
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IMPUIECKUX AJA OPeNIpuATUA TEPMMUHOB,
KOTOpBIE, B CBOIO OYEPElb, MOAEIMPYIOTCA Ha
JIOTMYEeCKOM YPOBHE criel@KaImy IIPOeKTa
(cm. puc. 75). Hanpumep, oboznauenus OT-
HOIITEHME u ATPUBYT cBaseBaioTca ¢
oboznauennamu SAIIVICH n IIOJIE ra ypos-
He peaymiamyn. Tepmun 3AIIVICH npen-
CTaBJIsIeT TUI 3AIUCH, XAPaKTEPUIYIOIMMICA
OIpejieJIeHHO  KOMOMHalyeii aTpubyTos.
CTPAHUITA moxkeT cozepKaTh pa3niHbIe
Tunel 3anuceii. Pabora agMuuancrpaTopa 6asbl
JaHHBIX 3aKJI0YaeTca B TOM, YTOObI ONTHUMMU-
3upoBaTh 0a3y AAHHBIX IIyTEM pPa3MeEIeHNA
4JacTo TpeOyIoMXCcsA TUIIOB 3aINCceli B HeIoc-
PEACTBEHHOM 6J1M30CTY APYT OT ApyTa.

YpoBHU crieliupmnKanyy IIPOEKTa MOYKHO
OTJIMYUTH OT YPOBHEN peasn3anmy 0 TAKUM
NpU3HAKaM (OTJIMYHBIM OT aTPMOyTOB peJsda-
HIMOHHOJ CXeMBbI), KaK BO3MOXHOCTb U3MEHe-
HUA IOCJIEIOBATEJLHOCTY IOJIel, UX Ilepe-
MMEHOBaHNA U YIJIOTHEHUA NAHHBIX, & TaKKe
IO HaJM4IMIo crieimdniecknx GopMaToB II0-
neit. Kpome TOro, MOXKHO CO34aBaTh BUPTY-
aJIbHBIE IT0JIfA, T.€. JJIA II0JIEH MOYKHO OIIMcaTh
npaBuyia npeobpas3oBaHus, ecaM UX Comep-
sKaHMe COCTOUT M3 APYTUX IT0Jel (HaIpuMep,
II0JISI UTOTOBRBIX BEJIMYINH).

ITonaTusa «OTHOIIEHNME» M «3AINUCh» MOTYT
He COBINAJATh, €CJM OTHOLIEHMA Pa3buBaioT-
€51 Ha HECKOJIbKO 3aIIMceil MM eCJIM HECKOJIb-
KO 3a1mcell 00 beJMHAIOTCA B OOHY dusnudec-
KYIO 3aIlMCh.

YcaoBus 1eIOCTHOCTH ¥ HEIIPOTUBOPEU-
BOCTM, OIMCAHHLIE HA YPOBHE CIIeLpyKa-
LMV TIPOEKTA, TelepPb KOHKPETN3UPYIOTCA Ha
(puaMyeckoM ypoBHe B Bue IIPOLELYPHBIX
00beKkToB. JlONOJHWUTENbHBIE  YTOYHEHMS
BKJIIOYAIOT NPUBA3KY KOHKPETHBIX METOLO0B
(pM3MYECKOro AOCTYNA K JIOTMYEeCKUM IIyTAM
NOCTylla MM OIMCAHVE NOIIOJHUTEJILHBIX
pusMIeCKUX IIyTel JOCTYIIA.

Ilomumo obosznauennit 3AIIMCH nun
IIOJIE, xoTopsle yixe nMeloT 0a30BbIe aHAJIO-
' B crienpuKaImm IPOEKTa, BBEJIEM TeNEPhb
xateropuu CTPAHUITA n OBJIACTD (cm.
puc. 75), coCTaBJIAIIME AOMOJIHUTEbHbIE
OpraHM3alMOHHbIE JJIEMEHTBI IJIsi ONTHMI-

3alMM CTPYKTYP paclipefejleHnsa IaMATH.
OTH IIpeABapUTEIbLHbIE eAVHUIL! SABJAIOTCH
BAYKHENIIMMYM «KUPIMYUKAMM» JJIs OpraHu-
3aIMK JOCTyNa K AaHHBIM BO BHELIHMX yCT-
poiicTBax XpaHEHMA U IJa pacnpeseseHna
usnecKux 6JI0KOB XpaHEHUA.

IlorennuanpHbIE BO3MOXKHOCTY OIITHMM-
3anun cTpaHuIy ¥ obJsacTeil O4EeBUIHBI yiKe
IpM PacCMOTPEHMM OCYIEeCTBMMOCTH. Tax,
JOCTYTI K HECKOJIbKMUM 3aIlMCAM, pa3MelleH-
HBIM Ha OJHOM M TOI ke cTpaHuie, sdpdek-
TUBHEe, YeM JOCTYI K 3amucsaM, pasbpocan-
HbIM TIO Pas3HbIM CTpaHMIAM. AHAJOTMYHO
JOCTYII K CTPaHMIIAM, MMEIOIIMM II0CIe0Ba-
TeNBbHYI0 HyMepalmio, 3deKTuBHee, UeM
JOCTYII K Pa3pPO3HEHHBIM CTPaHMUIIAM.

fI3plk ommcaHMA XpaHeHMA JaHHBIX
(DSDL) ocHOBaH Ha CCBIJIKAX MEXJIY BHYT-
PEHHMMY M BHEIIHMMM MOJEJIAMM Y ITOITYTHO
peayuayeT CTPYKTYPhI pacopezesieHus ma-
mary. PuandecKue MMy TH JOCTYNIAa MOZLENU-
PYIOTCA MPM HIOMOIIM KOHKPETHBIX MHIEKC-
HBIX TaOJINIT, IIeIT0YeK MJIIN K31~ YHKIIUIA.

Pusnueckne nyTH AOCTYIA OIUCLIBAIOTCA
Ha ypoBHe ACCOIIMAIIIM 3AIINCBH-
TIOJIE. Oun 160 KOHKPETUSUPYIOT JIOTUYEeC-
K¥Me IIyT J0CTyIla, OIIpeAeJieHHbIe Ha CTaaun
cnenMuKanMy MMpoexTa, Jambo co3JaroTcH,
9TO Ha3bIBa€TCHA, C HYJISA Ha CTagUM peaJans3a-
UMM IpM HAJWMYIUM JeTaJIbHBbIX CBEeJIeHM O
rmapaMerpax npon3BOogUTEJIbLHOCTH.

Omnmncanus Ha ypoBHE PMUIUIECKUX CTPYK-
TYP JAHHBIX OOYCJIOBJIEHBI B IIEPBYIO O4e-
penb 3aJI0’KEHHOI B IPOEKTe LeJIbio obece-
YUTH HE3aBUCUMOCTh JaHHBIX. VI3MeHeHNA B
YCTPOJCTBAaX MJIM CHUCTEMHOM IIPOrPAMMHOM
o0ecreueHny LOJIKHBI 3aTParuMBaTh TOJBKO
YPOBEHb peasm3alnyy, HO He YPOBeHb KOH-
LIeNTyaJbHOM cxeMbl 0a3bl HaHHBIX. IIo aToi
Nnpu4yHe OfHA KOHLIENTyaJbHad cxeMa Haspl
JaHHBIX CO BDEMEHEM MOXKeT BoOpaTs B cebs
HECKOJIbKO BHYTPEHHMX cxem 0a3 gaHHbIX. VI
HaobOpOT, KOHLENTYyaJbHYI0 cxeMy 0aswl
JaHHBIX MOKHO OOHOBJISATH, HE BHOCA U3Me-
HeHUI B ee (PUBUYUECKYIO CXEMY.
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IaMATH.
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A.2.4. MopennpoBaHue Ha
YypPOBHE BbIXOA0B

Ha pwuc. 76 nokazaHo MecTO MOZEJIM BBIXO-
noB B KoHuenmmu ARIS.

Beixon — 2TO pe3ysbTaT BBINOJHEHUA
IPOI[ECCOB, MHMIIMNPYEMBIX BXoAOM. Beioen-
CTBME TAaKOM TECHOI CBA3U CTEIIeHb CTPYKTY-
PMpPOBaHUsS OHMUCAHMUA BBIXOAA BJMAET Ha
CTeIleHb CTPYKTYPUPOBAaHUA IIPOIIECCOB, He-
00X0OIMMBIX JJIA €T0 IIOJIyUEeHUA.

Taxum 0bpas3oM, onmcaHue BBIX0ZA ABJA-
€TCA OJHMUM U3 KJIOYEBBIX ACIIEKTOB OIMUCA-
HIsA OM3HEC-TTPOIIECCOB. ITO OTHOCUTCA KaK K
onmcanmio obsacTeil OeATeNbHOCTM IIPU
CTpaTerm4eckoM IJAaHMPOBAHUM, TaK U K
NpeACTAaBJEHNIO BBIXOJa IIPM MOJeaupoBa-
HUM OM3HEC-IIPOIIECCOB.

ITonATME «BBIXOA» OTJIMYMAETCA HEOIHO-
POLHOCTBIO, OXBaThIBadA caMble pa3Ho0Dpa3-
Hble Pe3yJbTATHl NEeATEJBHOCTU (B H4aCTHO-
CTY, MaTepUaJbHBIN BBIXOL U YCIYIM), U
MOJKeT NPUMEHATHCA HA Pa3JMYHBIX ypPOB-
HAX perajausaumy. Mbl OyzeM UCIIOIB30BaTh
TEPMMH «BBIXOZ» B TOM K€ KOHTEKCTE, YTO 1

«IIPOAYKT», XOTA HEJb3d He INPU3HaTh, UTO
NIPMMEHUTEJBHO K yCJIyTaM OH 3BYUUT He-
CKOJIBKO CBOe0Dpa3HO.

Crerudukaiysi IpoeKTa U OIcaHue pea-
JM3aIMM 37EeChb HE pPacCMaTPUBAIOTCH, I[O-
CKOJIBKY peasm3alia MOJIeJIM BBIXO/IOB He OT-
JdaeTcad 4eM-TO OcOoOeHHbIM. B coszanmm
MaTePUAJBHOIO BBIXOJA B BUZE aBTOMOOMIIET],
CTAaHKOB M Jajke IIOTPeOUTENbCKUX TOBAPOB
(HanpyuMep, CTHMPAJIBHBIX MAIINMH) BCE IIMPE
YYACTBYIOT KOMIIBIOTEDHBIE TEXHOJIOTMM, a
KOMIIBIOTEPHBIE CUCTEMBI Y2Ke COIepiKaT cob-
CTBEHHBbIE MH(POPMALVIOHHBIE CHUCTEMBI U IIO
cyT™H gesa oTBeuaror ormcanmsam ARIS. TToaro-
MY K HMM [IPUMEHUMBI ClIeIMPUKAIMA IPOEK~
Ta U olcaHue peasmasaryy Ha 6aze ARIS.

MudopmaloHHble YCAYTY MOZEINPYIOT-
¢s1 KaK O0O'BEKTHI JaHHBIX, XOTH CJIeYEeT VMETh
B BUAY, YTO [OJ1d OIVICAHUSA COCTOSAHUA BBIX0JA
He00XOAMMO TOHMHO OIMCATE COCTOSAHME 00 BEeK-
Ta AaHHbIX. Criermdnkanyia npoexTa 1 onmca-
HHME peaym3aluy MHQOPMAIIMOHHBIX YCJIYT
NPVHLUMIIMAJIBGHO HE OTJIMYAKTCA OT aHaJo-
ITMYHBIX DTAIOB, M3JIOYKEHHBIX B paszedie, Tae
MBI PACCMaTPUBAJIM MOJeJNM JaHHbIX.

Opauuaau,m

| Ynpaeneuue v u;u,un

Buixoa

Puc. 76. Knaccudukauma Moaenv Bbixonos B ARIS
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A.2.4.1. OnpepneneHue TpebGoBaHWii
Ha YpOBHe moaenu
BbIXOA,0B

MogenupoBaHue MaTepPMUaJbHOTO BBIXOAA
(c mcnoab3oBaHNEM MOJEJIell TPOAYKTOB) B
TepMMHax OM3Heca LIMPOKO IPUMEHSETCS
LI HaY4HBIX M IPaKTUYEeCcKuX leneil. B ka-
4ecTBE MOJEJM-IIPOTOTHMIA JJIA ONMCAaHWUSA
reoMeTpMYecKnX, (OU3NYECKNX, XMMUdec-
KUX, (DYHKIMOHAJIBbHBIX U aJMMHUCTPATUB-
HBIX CBOJCTB peaJIbHbIX MaTePUaJbHBIX U
PYHKUMOHMPYIOIIMX IIPOAYKTOB BO BCell UX
nosHoTe cayxut mogesb STEP (Grabowski
et al. Integriertes Produktmodell. 1993). Mo-
JeJVMpOBaHNe JaHHBIX ABJIAETCA INpeKpac-
HBIM METOJIOM JJIs ONMCAHUA IIPOSYKTOB,
MpeACTABJIAA IPOLYKTOBbIE MOJEJN KaK MO-
JeJV IaHHBIX.

B oTsmmume oT ommcaHMii MaTepUaSIbHBIX
TOBapOB MOZEJM YCIYT, KaK NPaBUJIO, IOKa
ele HaXO4ATCA B CTaAuM pa3paboTkm.

Ceityac gaske rocyZapCTBEHHBII CEKTOD,
CTPEMACH YIIPOUUTHL CBOM MO3UINMM B cdpepe
YCJIYT, HA4MHAET NPUOETaTh K OMMCAHUIO CBO-
el npoayKumn. B crury mmpoxoro crekrpa yc-
JIYT, MPEAOCTABJIAEMBIX T[0CYAapCTBEHHBIM
CEKTOPOM, IIpeAJaTaeMble MM OIpefeseHns
NPOAYKTa MOKHO MCIIOJB30BaTh Kak 0000-
IIIeHHBIE OMMCAHNUA BbIXOAOB UJIV IIPOAYKTOB.

BoT HeKoTOpbIe IPMMEpPHL TAKUX OIpese-
JieHn! (¢ HeOOIbLINMY U3MEHEHUAMMN):

8 JIponyKT ecTh BBIXOZ (MyM IPyIIa pas3-
JIMYHBIX BBIXOJOB), BOCTPeOOBaHHBIN CEK-
TOpaMH, JIESKAIMIMM BHE KOPIIOPATUBHOIO
TIOZIpa3AeJIeHNs, I7ie OH ObLJI CO3aH (BHYT-
PV OPraHM3aluy MJIt 33 ee MPefesiaMi; CM.
KGSt. Das Neue Steuerungsmodell. 1994,
c.11).

8 IJponyKT ecTh TO, YTO IPOLYKTOBBIE LIEHT-
PBI IOCTABJAIOT cyO'beKTaM 3a Ipejesa-
MM CBOEJ OpTaHM3aMHN JJIs1 yAOBJIETBOpE-
HUA CIIPOCca 3TUX CYOBEKTOB HE3aBUCUMO
OT TOro, IMPENBLABISETCA TAKOM CIpoC Ha
JIOOPOBOJIBHOM OCHOBE MM K€ B CHUILY
OpUANYECKUX aubo MHLIX TpeboBanmi, u
HE3aBJCYMO OT TOTO, INIATAT ITU CyObeK-

TBI 33 JAHHBL IPOAYKT MM OHM n3baBie-
HBI OT TaKoJt HeoOxogumocTu (KGSt. Wege
zum Dienstleistungsunternehmen. 1992).

OtM oIpeneseHUA OTHOCATCS MCKIIOYM-
TeJBHO K BHYTPU(DUPMEHHBIM NPOAYKTaM,
KOTOPBIMY OOMEHMBAIOTCA OPraHN3AMOHHbIE
€AMHUIIBL

JoKyMeHTHpOBaHME IPOLYKTA BKJIIOYAET
paccueT 3aTpaT, KOTODBLIE NOARJAIOTCA IIPU
OIMCAaHMY, HaNOpyMep, MPU YIPaBJIEHUU
CKJIaJI0OM MJIM pacyeTe cTomMocTy. MosKkHO u
OTHECTM IOHATHE «IIPOAYKT» K OIpeesieH-
HOMY COCTOSHMIO BBIXOZA, 3aBUCUT OT TOrO,
IJIs 4ero 9TOT BBIXOJ npenHasHadeH. Cka-
s)KeM, B cdpepe MaTepuaJbHOrO BbIXOAA MIPO-
OYKT IMOJIydaeT HaMMEHOBaHMe He IIocJie
KayKJol orleparmy, a JIMIIb 10 JOCTMKEHUN
OIIpEeNIeJIEHHOIO COCTOAHMA (HAalpmMMep, Ha
YPOBHe YIpaBJIeHUA CKJIAJOM), KOIZa Ipo-
AYKT TpebyeTcs omucaTs (cM. puc. 77, a Tak-
sxe pabory: Scheer. Business Process
Engineering. 1994, c. 154). Tax sxe obcrour
JleJI0, KOTIa KasKAbIil IIPOoLiece Oflepaluy CBs~
3aH ¢ mepefiauell B Jpyroe IojpasfielieHne.
IIpomesxyTOUHBIE DTAIbl XapPaKTePU3YIOTCA
nHpOpMAaIIMeli, OTHOCALIECA K 3aBepIIeH-
HOI omepaluy. B aiMMHUCTPATUBHBIX TIPO-
Leccax HOBBIE MMEHA MPOAYKTAaM TaKyKe He
IIPMCBAaUBAIOTCA.

B mopmennpoBaHMI TIPOLIECCOB, €CJOM CY-
L1eCTBYET OTHOLIEHNE KJIMEeHT-TIOCTaBLIVIK CO
cienymoomieit  obpabaTviBaromell (yHKImeil
WJIM  BBINOJHAIIIEN ee OpraHm3alMOHHON
eaVHMIE, Kakaad MoguMKalmMs COCTOA-
HMA TIOCJe BBINTOJIHEHMA (DYHKLIMM caMa IIo
cebe ABJsETCA CBOEro poja npoaykrom. Ha
puc. 78 nmoxa3aHo, Kak 0o0IIMe NOHATUA «BbI-
XOJ/BXO» U «IIPOAYKT» MOYKHO gudpdpepen-
LMPOBAaTh, BBIZIEJINB «MaTePUAJBHbIV BBIXOZ
(Bxox)» u «ycayrmu». ITocsiename, B CBOIO o4e-
penb, MoApasfendAlTcsa Ha MHGOPMAaIOH-
Hble ¥ 1Ipoune ycayru. Ilpu coBpemMeHHOI 06-
mieil TeHAEeHIMM DPasBUTHA  ODIIECTBa,
OPMEHTMPOBAHHOTO Ha YCJIYIM U MHGPOpMa-
LMIO, LIEHTP TAMXKECTH Bce OoJIbllle IIepeHo-
CUTCA Ha Hedu3MdUecKyue CBOKcTBa. TakuMm
obpa3oM, MaTepuaJbHbIE MPOAYKTHI OKa3bI-
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94 MogenupoBaHMe G6M3HeC-NpoUecCcoB

®pesepHas

n
obpabotka PoMEiBKa

TokapHas
obpaborka

3arotoska
471

1234 1o

He BBopsaTCS
B Kayectse
HOBbIX NPOAYKTOB

Puc. 77. OnucaHusa NpoayKToB
Beixon / Bxog
(Mponyxr)
MatepuanbHbii Venvm
Buixog / Bxop, Y
MHdopmaLmoH- Mpouve
Hble YCnyru yenyrun

Puc. 78. Tunbl BLIXOA0B 1 NPOAYKTOB

CTPYKTYPBI IIPOAYKTOB (MJIM CETH IIPOAYK-
TOB) M JIOTUYECKME CBSA3Y, COOTBETCTBYIOLIE
OTHOLILEHUAM «JIACTh 1[€JIOTO>.

BalOTCA Bce B BOJIbILIEN CTerTeny CBA3aHHBIMMA
C yCayTaMmum.

OmncaHne Ha YPOBHE BLIXO[0B MOAEIUPY -
€TCH [IPU IIOMOLLM COOTBETCTBYIOIINX CTPYK- B orauume OT MNPOAYKTOBBIX MoOZeJel
Typ OPOAYKTOB. /11 MONenMpOBaHNA BBIXO~ JAHHBIX, KyZa BKJOYAeTCs ropaszpo OoJjee
OB MCIIONBb3YIOTCA MepapxudecKne CJOMKHaA M noapobHas uHpopManma (Ipous-

MeTaknaccol

lpuknagHbie knaccw, Tun

con

INeMEHTHI, KIeMNASPL

Puc. 79.

BOACTBe]
Xapakre
TOB uMe
IMAanaszo
YPOBHHA 1
HBIX MO

9T 1
HbIe TIOX,
BaHUSA, 1
TOB, a TQ
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Buixog/exon
(Nponyxr)
a A
é MarepuvanbHbiit BbIX0L/BX04 Becb Bxoa/Bbixoq, Yenyru
5
=
WUndopMaumoHHble Mpoune
yenyru ycnyru
/ \ XypHan
= TEXOCMOTPa
F JlerkoBoii aBToMo6ubL ®yproxul !
] R N
§ . Pyxosoacso ’ -
5 % M0 3KCnnyaTaLuu FapaHTna  TexocMoTp
o .
TN N e .
g “=----. Cosetni
= NyTELeCTBEHHNKAM
= 8 WHTepHete
AsTomobunb
¢ (TN BBPKOM CepaH I'pyaoBuK AsTobyc
1
]
Q.
g
§ | AstomoOub AsToMOGUnL %Kg:gn”ncy:mo " Eﬁgﬂf o
8 - - - | |
; monenm 123 moaer 546 K mofienn 123 moaenm 123
£
<5
= L L
s AsTOMOGWL PykoBoaCTBO Texocmotp
L — — — — no 3KcnnyaTaumum L— kopoGku nepepay
mopenn 125
K Mogenm 125 moaenu 125
Puc. 79. MogenvnpoBaHne 06bekToB Ha YPOBHE BbIXOA08

BOJICTBEHHblEe HOPMAaTUBBI, reOMETpPUYECKUe
XapaKTEPUCTUKHA U T.1.), CTPYKTYDPBI IPOAYK-
TOB MMEIOT OTPpaHMYEHHBIN CeMaHTUYECKUN
mmanas3oH. Ha puc. 79 rnokasaHb! pa3ydHbIe
YPOBHM MOJEJUPOBAHNA IIpYMepPaMM THUITITI-
HBIX MOJEJINPYEMBIX 00BEKTOB.

OTH NpUMEpPBl MILIIOCTPUPYIOT Pasimy-
Hble IIOJKJACCHl Ha 2—M YPOBHE MOZENPO-
BaHMsA, MepapxyudecKe CTPYKTYpPbI IPOSYK-
TOB, a TaKXXKe CBA3b MEXJy MaTepPHAJIbHLIM

BBIXOZIOM/BX0A0M M ycayramu. CBA3b «9acThb
11eJIoTO» TIPEeZICTaBJeHa Ha 2-M YPOBHE IIyHK-
TUPHBIMM JTVHUAMMA.

Ha puc. 80 MbI BBOgMM Ha MeTaypoBHe 00~
ume kKigaccel BBIXOO/BXOH (man ITPO-
AYRKT) napany c nx nogknaccamy MATE-
PUAJBHBIN BEIXO/BXOJ u YCJIYTIL.
OOBEKTBI 2-r0 YPOBHA MOZAEJMPOBAHUA AB-
JISIIOTCA BK3eMIuIsspaMy atux kjaccor. Co-
cTaB BBIXOAa BhIpaaercsa ceaspio CTPYK-
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96 MoaenupoBanue 6u3Hec-npoLeccos

™n
CTOMMOCTH

MATEPMATIb-
HBM BBIXOR /M CTABKA
BXOL CTOMMOCTH
NHOOPMA-
LMOHHBIE .
YCYTi S
BbIXOL / BXOR, | 0..* NOA4MHEHME
—  yowm (MIPOLYKT)
CTPYKTYPA
MPOYVE E
YOI BbIXODA
[OMUHUPOBAHME
Puc. 80. MeTamoznenb Ha YpOBHE BbIXOAOB

TYPA BBIXOJA, comep:xalieiil B KadecTBe
JK3EMILIAPOB CBA3U «YaCTh LEJIOr0» 2-T0
ypoBHA. Jlna manioctpaumy Ha pyuc. 8la u 6
MPUBOAMTCA HECKOJIBKO IIPMMEPOB IIPOSYyKTO-
BBIX MOZeJIel Ha 2-M YPOBHE MOZEIVPOBaHNAL

B T0 Bpema Kak B paMKax APYTMX TWIIOB
npeacrasiaeranit ARIS mozennposanne 6ms-
HeC-IIPOLIeCCOB Ha YPOBHE 3K3EeMIUIAPOB SB-
JAeTcsa MCKJIIUYEHMeM, C IIpejcTaBJIeHUEM
BBIXOZIOB JJIA IIPOMBILIIEHHBIX IIPeAIIPUATIN,
TZe CYHLIECTBYIOT NMOAPOOHBIE KATAJOIM IIPO-
IYKTOB, neso obcrout ymHade. OK3EMIVIAPHI
TOTOBBIX, IIPOMESKYTOUYHBIX ¥ MCXOAHBIX IIPO-
IYKTOB MOAPOOHO ONMCHIBAIOTCA B MacTep-
daiinax napennii 1 B CTPYKTYPHBIX (pajinax.

Ha puc. 82 npuBegen cokpaleHHbli Bapyu-
aHT ONMCAHUA CelaHa Ha YPOBHE DK3EMILJIsA-
POB. AIMMHMCTPUPOBAHNE ONMCAHMI BBIXO-
OB OCYILIECTBJIAETCH cucrTeMamn
IIIAHUPOBAHUA M YIPABJIEHUSA IIPOU3BOL-
cTBOM. B cdepe yciayr ceroiHs TakyKe Ha-
firofjaeTcsa TEHAEHIMA K OMMCAHUIO B IIPO-
OYKTOBBIX MOJEJISIX HE TOJBKO KJaCcCOB
BBIXOJIOB Ha 2-M YPOBHE (B BUZe MacTep-JaH-
HBIX), HO ¥ 9K3eMILIApoB. Hanpumep, B onHOM
MCCJIeIOBaHNY, TPOBOLMBIIIEMCS Ha Oase ro-
CYZApPCTBEHHOTO CEKTOpa ycJyr B Bepusmne,
Ob10 ommcano Gosee 10 ThiC. agMMHMUCTPA-
TUBHBIX YCJIYT (IPOAYKTOB).

ITpoBOAMTCSA OLIEHKA BBIXOAA M 3aTPAT, HE-
00XoauMBIX A5 ero cosgauus. Ecay cosmanne
BBIXOZA COIPSIIKEHO ¢ YPEe3MEPHBIMM 3aTpa-
TaMM, B IOTOKAX BBIXOJ0B OIVCLIBAIOTCA TaK-
’Ke IIOTOKM cTOMMOCTI. B MeTamMozne s Ha puc.
80 kmace THUII CTOMMMOCTM onuckiBaeT Ka-
Teropym 3aTpat (HampuMep, CTOMMOCTD MaTe-
PMAJIOB, JIIOACKNUX PECYPCOB , KOMMYHAJIBHBIX
YCJIYT), CBASAHHBIX C AaHHBIM BbIX0oA0M. OTHO-
menne KOSDPPUITMEHTHI CTOVMMOCTHU
COZEPIKUT KOHKPETHBLIE CpeJiHMe 3HAYEeHUA
OIIPEIEJIEHHOTO TUIIA CTOMMOCTY JJISL OIIpeie-
JIEHHOTO THUIIA BBIXOJA MV IIPOMOPIMOHAJb-
HbIE CTABKM CTOMMOCTM, BBIUMCJIEHHBLIE Ha
baze 00111ell CTOMMOCTY BBIXOA.

O6'bexTsI MHPOPMAIIMOHHBIX YCJAYT (cep-
THUKATEI, PyKOBOJCTBA 110 9KCILTYyaTaIlUN 1
T.7l.) IPEJICTABJIAITCS 00 bEKTaMM JaHHBIX I,
TaKUM 06pa30M, CTAHOBATCA YACTHIO MOJIEJN
nauabix ARIS. B Mozesnu BLIXON0OB OHM UIEH-
THOUIMPYIOTCA KaK BXOJ MJIM BBIX0ZL (DYHK-
muu. B monenn panueix TpeboBaHmsA, M3J0-
JKEHHbIe B OTUX ONMCAHMAX, JOJDKHBI
VIOBJIETBOPATHLCA ONVCAHUAMM COOTBET-
CTBYOILMX 00BEKTOB JaHHBIX.

Kak u gpyrue Tmnel npencTaBieHuit, Mo-
Jeisb BeIXoZoB ARIS wacTuyHO nepexpery-
BaeTCA ¢ MOZEJIAMY JaHHBIX. MaTepuaibHblil
BBIXOJ] ONMUCHIBAETCA B Da3€e JAaHHBIX IIPH I10-
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98 MopaenupoBaHue GM3HeCc-NpoLECcCoOB

Cepan
1234

Kysos Laccw
1234 1234

Puc. 82.

MOIIM IPOAYKTOBBIX CTPYKTYP M KJaccudu-
KallMil MPpOu3BOACTBEHHbBIX IIPOLIECCOB 00pa-
6otk u ynpasienua. C ApPyroit CTOPOHBI,
NPUKJIAAHbIE CUCTEMb! HE COZEPIKAT CTOJb
ke moapobHOI MHpopManyy 06 ycayrax.

I onmcasnd BEIXOZOB, B OTJINYNE OT CH-
crem IIn¥YII, Tpebyercsa Tonpko mHGpOpPMA-
unsa, Heobxogumasd AJA OPraHMB3alMOHHOM
ONTMMMBAUMM IIPOIECCOB MM IOAIEPIKKN
workflow. Oguako B cuctemax IIn¥YII mosksO
MCIIOJIL30BATH TOpas3o 6osee qeTabHbIE AT-
pubyTHI 1 THUIIBI LAHHBIX.

B TO BpeMsa Kak MOZEJb BBIXONOB Ipen-
CTaBJISIET IIPOLYKTBHI C JIOTMYECKOM TOYKU
3peHMsa, MOJeJb NAHHBIX HaeT (PU3UIECKOoe
omncanue. TeMm HE MeHee CIeAYET OTMETUTh,
YTO MEXIy Mofesbio BeixooB ARIS u onm-
CAaHUSAMM MATEePMAJIBHBIX BBIXOJOB B CHUCTE-
Max IIu¥YII u CAIIP cCyuiecTBYIOT TeCHBIE
cBasyu. Hanpuwmep, B opraHmM3alysax, rge oT-
CYTCTBYET U30BITOYHOCTD, SK3€MILIAPBI BbI-
X0710B cucTeMbl IInYTII MOKHO MCIIONbL30BATD
IJIA MOAEJIMPOBaHUSA 3K3EMILIAPOB Ha Dasze
ARIS. U maoGopor, ARIS Toolset mokHO
NPMMEHATh LA BBOJA U INIPEJCTaBJIEHUA
JAHHBIX B CUCTEMEBI, 00cIysKuBatomme mpert-
CKYPaHTHI MATEPHUAJIOB .

Dsuratens Kopobka
E 432 nepenay T 42

Mogenk npopykra «CeaaH 1234» (ypoBeHb 3K3eMnaspos)

A.2.4.2. KoHndvurypupoBaHue
BbIXO40B

Mogens BBIXOZOB IIpoliecca JOJIXKHA (PO-
KYCHPOBATb CUCTEMBI IIOOIIEPALMIOHHOTO JC-
YMCJIEHUA CTOMMOCTY Ha ONPeeJIEHHBIX CTO-
MMOCTHBIX (paKTopaX. IIpUMMEHMUTEJBLHO K
YIpaBJeHUIO MOLIHOCTSAMM MOZEJIM BBIXOA0B
UCIIONB3YIOTCA AJIA onucanus obJacTeil Bbl-
xoza.

B HYaCTHOCTHM, CMCTEMBI YIIpaBJIEHUSA II0TO~
kamu pabor (workflow) tpebyior, uT06H!
TPaHCIOPTUPYEMbIE HANKK ObLIN MIPeACcTaB-
JIeHbl B BuAe MH(OPMALMOHHBIX yCIyT. VH-
dopmanmsa 00 SK3EeMILIAPAX CO3NAETCH IIy-
TEeM KOIIMPOBaHUA OMMCaHMI KJIaCCOB CO 2-T0
YPOBHSL

Ha npoMsbll€HHBIX NPennpUATUAX Ma-
TepuaJbHBI BBIXOH IpeAcCTaBjJeH B BuUIE
IIpelicKypaHTOB MaTepuasios. biaarogaps da-
CTUYHOMY [E€PECEUEHNIO MOLEJIEN BBIXOJOB U
JIaHHBIX, €CJIM OTCYTCTBYIOT JOIOJHUTEJb-
Hble YTOYHEHMs, CBA3aHHBLIE C 3aKa30M, TO
IIpY OMMCAHMUM 3JK3EMILIAPOB IIPOAYKTOB B
mozensax workflow gocraTouHo cocJaTbhes
Ha dK3eMnAps! B cucreme [TnYIL

C npyroii cTOpOHEI, ecyvi HeOOXOAVMOCTD B
YTOYHEHUAX, CBA3AHHBLIX C 32Ka30M, BCe Ke
BOBHMKAaET, B dK3eMILIaApax workflow cosna-
IOTCA U MOALEPIKMBAIOTCS JOTIOJHUTENBHBIE
aTpubyTHL

Mong
KOHur,
ra00aiab
CTBYIOLL
OBITH pa
ABJIAETC
JIyT, np
VIJIM MBI
SAP R/
¢opmary
ABYX ypt

BusHe
cueHay

Puc. 83.
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TeJbHbIE

MogenupoBaHue Ha pa3HbIX YPOBHSX npeactasneHus ARIS 99

Mogenu BBIXOZOB MCHIOJB3YIOTCA IIPU
KOHQUIyPHPOBaHMM OM3HEC-TIPUJIOMKEHNI C
ry100asbHBIM (POKYCHPOBAaHMEM Ha COOTBET-
CTBYIOLMX IIpolleccax. lIpoumecchl MOTYT
OBITE Pa3JIUYHBIMKU B 3aBVICYIMOCTM OT TOTO,
ABJISAETCHA JIM KOMIIAHMA IIOCTABLIMKOM yC-
JIyT, NOPEeAIPUATUEM PO3HUYHOI TOPrOBJIM
MM MBrOTOBUTEJIEM NPOLYKTOB. IIporpamMma
SAP R/3 Business Engineer tpefyer mu-
thopMaiMy 0 THMIAX BBIXOZOB AJIA IEPBBIX
JIBYX yPOBHEI CMCTEMHOM KOHUrypaym —

IIJIA ONIVICAHWUA OTPACJIEBBIX CLIEHAPMEB U OII-
peesieEus BapMaHTOB HEOOXOAMMBIX IIPO-
ueccos (cm. puc. 83 u 84).

B Ousnec-IpuiIoKeHnsx, KOTOpble He yII-
paBasrorca workflow, Mozesnb BBIXOZOB SB-
HBIM 00pa3oM He JoKymeHTupyercA. OOBeKTs!
MHGPOPMALVIOHHBIX YCJIYT COLEepPKaTCA B MOJe~
JIM AaHHBIX B BUJE 00'bEKTOB JaHHBIX, HO OHM He
MIPeCTaBJIAIOT CO00i Pe3yJIbTAT ABHBIM Obpa-
30M OIMCAHHON! (PYHKIMM MM IIpoliecca.

Mpogaxa Ayout n

Q6nacTu
6maHec-
NPOLECCOB

L+ Accelerated AP O8Adb 4.0

5 B0swme BONpOCHI GU3HECA
g B isHec-cTpykTypa 4.0

bu3Hec-

cLieHapuu

1« [paman npofaxa rpysonoayuaTeno
=3 Ornpaexa
[ Nocraska nm BbBO3a rpysa
GrPicking (lear
-LSF.

CrwM-LS!

- BrYnakoska [cTanaapr.]

G-Delivery for
-~ JlocraBKa 0na BeAaYM rpy3a
~+Goods It

| #hlponssoacrso

¢ gha CHabkerme

BB Easa aarmbix 0 ebRavax
Mpogrnu nonvaopaTeneil
Otyers

- [ Cvexrle davinb!

KOHTPOIb

--BMpremia Tosapa ANA BLIBO3a MPYaa
+ CrMepenaya coobiueHua ¢ TpedoBatem NoCTaBKM |
C+OrMeHa Bblaavd Toeapa fcraraapt.] ';

~C+Beava ToBapa ans USbSTUS rpysa

Paspabotka
npoayKTa

[pou3BoACTBO

O6wme sonpoco! Suskeca s
BuaHec-crpykrypa 4.0
Zrah[pogana
1O MpamMan npogaxa pOSHUIHOM KOMNEHUK
=43+ Omnpaexa
- BDelivery processing [LVH]
H CrPicking lean W)
- GrWM-LSR {Standard)
- BrUnaroska {cramaany fstandard)
rBouava rosapa

- [Nepesava cooblueHus c TpefoBatKem NocTasku

~[B-0Tmena spinasm Tosapa [cranaapT.]

i &2 ARIS - [ectale to retail company)

Puc. 83.

BoiGop 6uanec-cueHapues (Schroder. Business Engineer. 1997)
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100 MoaenupoBaHue Gu3HecC-nNpPoueccoB L{
Bu3aHec-cueHapuii A 3
BuiGop Guanec-cueHapus:
» OnuceiBaeT TIMYHDIHA GUaHeC npoLiecc
B BbIGPAHHOM CEKTOpE AESITENbHOCTH BapuasT \
. npouecca: \\
* Jlornyeckas knaccudmkaumst GyHKLu
¥ coObITUIA BCEY LIENoYKM 6M3Hqc-
NPOLIECCOB C YYETOM BPEMEHHOM
3aBUCUMOCTU
[ ' 3an,
: § satcmor
OZIHO 1)
(dbynxr
JOB), Kt
110 OTAE
Ha s
- HEIE 0T}
) cHucTeM)
OueHka BapuaHTa npouecca: sang. C
* Tonbko GyHKUMM 1 COBLITUS, CaHUA D
UMEIOLLME OTHOLLEHHE K o )
BbIGPaHHOMY BU3HEC-CLIEHApMIO Pencr:
KaK Bce
. BOEIMH(
Puc. 84. KoHdurypuposanue npoueccos (Schroder. Business Engineer. 1997) BHOBb IT
BKJIIOYa,
HUI, K
IIPOEKTa
Puc. 85.
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A.3. MopenupoBaHue
OTHOLLEHUMA MeXAay
pa3HbIMU TUNaMU
npeacraB/IeHUN
(Mmopenb ynpaBneHus)

3ajlaya MOJEJMPOBAHUA YIIPABJICHNUA
3aKJI0YAETCA B TOM, 4TOOBI O0BEOVHUTH B
OJHO IjeJIoe pa3Hble TUIIBI IIpeACTaBJIEHMI
(dbyuxumit, opraunsannuy, ZaHHBIX U BbIXO-
ZOB), KOTOPBIE [0 CUX II0P PAacCMaTPHBAJNCh
II0 OTAEJIbHOCTM.

Ha sTOM 3Tamne MOAEIUPYIOTCA CTPYKTYP-
Hble OTHOIIEHMA VM AVHAMMYECKOE IIOBEIEHME
CHCTEMBI, OIIMChIBAEMOE U3MEHEHMAMM COCTO-
aaysa. CHagaJa MBI PACCMOTPMM METOLbI OIM-
CaHMA MOTIAPHBIX OTHOLIEHNIT MEXKY TUIIAMU
IIpeICTaBJEHMIt, a 3aTeM IIOrOBOPMM O TOM,
KaK BCe 3TV IIPEeJCTaBJICHNA MOMKHO CBA3aTh
BOoeauHO. B paMkax Toi1 KjaccuduKaIMyU MbI
BHOBB IIPMMEHNM MOJEJIb YKU3HEHHOTO IIVKJIA,
BKJIFOYAIOIIYIO 9Tallbl OpeesieHns Tpebosa-
HUJI, KOH(UIypMpPOBaHMUA, CHEIMPUKAIMN
IIPOEKTA ¥ OMMCAHNA PeaIM3aliviL.

A.3.1. OTHoOWweHUus mexay

PyHKUUNAMU
U opraHu3auuemn

Ha puc. 85 nmoxasans! oTHOLIIEHNA MEXKAY
P yHKIMOHANBHOM M OPraHMB3AILMOHHOMN MO-
JeJAMN.

Ha puc. 86 mpuseneso 6a30B0€ OTHOIIIEHKE
Mexny 6y3Hec-hyHKIMEN M OpraEu3alMoH-
HOil emunuieit. OZHAKO 3Ta CBA3b MOXKET
VIMETh pa3Hble CEMaHTUYECKIE OTBETBIICHNA.
Kpome Toro, BO3MOKHBI pa3yiMyHble UCXOL-
Hble MOZEJM U Pa3rpaHUieHsa, CBA3aHHbBIE C
pacmpenenesnem yHKINIA

A.3.1.1. MogenupoBaHue
onpeaeneHns TpeboraHui

A.3.1.1.1. [Omarpammbl CBA3UN

PyHKUNA—OpraHusauma

IIpn ommcammu pyHKIMT M OpraHM3aLAN
BO3MOSKHBI PA3JIMUHbBIE YPOBHU JETaNN3aLMN.

NlaHHble

{ | ananneu

Gynxuma

Puc. 85.

Buixop

OTHoWweEHNS Mexay GYHKUMAMU U CTPYKTYPOW OpraHu3aumm
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OpraHu3aumoH-
Has eauHuLA

| Puc. 86. O6ulee OTHOLLEHWE MeXIY OPraHM3auMOHHON eamHnuen 1 GyHKUUSMU

B ¢ysHKIMOHAILHBIX MOJEJSAX KJIIOYEBbIe
(PYHKIMM IIPOIIECCOB IIPMUBA3BIBAIOTCA K COOT-
BETCTBYIOIIMM OPraHM3aIMOHHBIM €IVHMUIAM.
Puc. 87 unmocTpupyeT NpuBA3KY PYHKIMINA K
YPOBHAM IUIAHMPOBaHUA Ha IMIPUMEPe IIpo-
MBIILJIEHHOTO IIPEANPUATIA, IPUBEJEHHOM Ha
puc. 49. Ina wimocTpauuy B3gThl PYHKLMN
MaTepMUaJbHO-TEXHUYECKoro  obecrneueHns,
paspaboTKy IPOLYKTOB 1 YIIPABJIECHNUA.

Ha pwuc. 88 pacnpegpenenne dyHKIMIL
[IPeZICTaBJIEHO B BUZE YACTO JICIIONb3YEMOT0
MaTpUYHOro ommcauus. IIpumep oTpakaeT
(bparMeHT peaJibHO IPOLEenypPbl 00paboTKy
3aKa30B B OTpaciiv, IPOU3BOAAIIeil 06opy-
JoBaHMe. B maHHOM ciydae BCA MIPOLEAypa
06paboTKy 3aKa30B COCTOUT IIPUDINBUTENb-
Ho 13 150 pyHKIMI Oe3 pasrpaHNYeHns Ipo-
ueccoB, mogaep:xkusaembrx VT, u mponeccos,
BBINIOJIHAEMBIX BPYYHYIO.

Ecsn B BbIIOSHEHMN (PYHKIMM yIaCTBYET
HECKOJIbKO OPTaHM3aLMOHHBIX eVHMII, MO~
HO YTOYHWUTD TUII yJaCTUA KAYKI0M M3 HUX, 0-
IIOJIHUTENIbHO YKa3aB, KaKye OpPraHu3aljioH-
HbIE eJMHULIbI HECYT OTBETCTBEHHOCTD 3a JaH-
HYI0 PYHKIMIO, KaK/€ aKTUBHO YYaCTBYIOT B
ee peaym3alyy, a KaKye JMIIb OKa3bIBAIOT CO-
zericteue. JIpyrme mnpumepsl M3 pPeaJIbHOM
IpaKTHKM cojepskaTcsa B pabore: Martin.
Information Engineering II. 1990, c. 58.

DyHKUMOHANLHYI0 MOJEJIb M MaTPUILY
pacupenesnieHus PYHKLMIT MOXKHO HMpeACTa-
BuTh otHOmIeHueM ACCOIIMAIINA OYHK-
1MV, xak TmOKa3aHO B MeTaMOZeJN
Ha puc. 89. OTa accomyanusa OTHOCUTCA K OC-
HOBHBIM (DYHKIIMAM.

Kakayo opraHuM3aliOHHYIO €IMHUILY,
YYACTBYIOLLYIO B OM3Hec-IIpolecce, MOXKHO

| OIpeeNUTh MyTeM CBA3BIBAHUA (DYHKIIMIL C
COOTBETCTBYOIMMM Tporeccamu. VI Hao6o-

POT, KakIaylo (PYHKLIMIO M IEIOUKy Iporec-
COB MOXXHO OllpeneJmTb C TO4YKM 3pPeHudA
OpPraHM3alMOHHOM eAVHMIIBL

Yo 3Ke KacaeTcs MOIITHOCTE OTHOILIEHUI,
TO MBI MCXOAMM M3 IIOCBLIKM, YTO Ka'KIad
OpraHM3allMOHHAA eAMHMIA Y4YacTBYeT IO
KpajiHeil Mepe B OZHOM PYHKILMM M KarkOasd
(dbYHKLMSA pHCBaNBAaeTCA 10 KpaliHeil Mepe
O4HOI opraam3auyoHHo eguanie. C apyroit
CTOPOHBI, MOIIIHOCT} OTHOILLIEHUI ITOKa3bIBa-
0T, YTO Ka’XJad (PYHKIMA MOJKET BBIIOJ-
HATBCA HECKOJBKMMM OpPTaHU3alMOHHBIMU
eaVHUIAMM ¥ (PYHKOMM MOTYT paclipene-
JIATBCA II0 HECKOJIbKMM YPOBHAM I1JIaHMPO-
BaHMSA B paMKaXx IIpoliecca. 3TO OIIMCaHMe OT-
payKaeT MepPapXUYECKyI CTPYKTypPY HOpo-
IIECCOB M IYTH Ppeaans3auyy UAEHTUYHBIX
dyHKIMIT (HaIpuMep, IIPOBEPKM HAJIMYNUSA
PECcCypCOB) IIPM PasiNYHBIX Ipadurax Inja-
HUPOBaHNA, OOBEKTaxX-IpoToTHIAX (3aka-
3aX, OIlepalinaX) ¥ Ha Pa3HbIX YPOBHAX (IIpo-
VI3BOACTBO, KOPIIOPATUBHBIE CEKTOPHI, TPYyI-
bl POHIOOB M T.1.).

MooxHO HE TOJIBKO JeTaln31pPoBaTh CBA3YU
OCHOBHBIX (PYHKIMII C IIPeJBapUTEJbHBIMU
YPOBHAMM, HO M HPWBA3BIBATH II0JIb30Ba-
TEJIbCKME TPAH3aKIMM K UCIOJHUTENbCKUM
LOJDKHOCTSIM B PaMKaX OPraHM3aumy VM K
KOHKPETHBIM ToJIb3oBaTesnsMm (cM. puc. 90). B
9TOM KOHTEKCTe Mbl yrnorpebisgem TepMuH
«IIOMb30BATENBCKAA TPAH3aKINUA», BBEIEH-
HBII Hpm oOcyskaeHMM (QYHKIMOHAIBHBIX
MOZeJIel. OTOT TePMVH, B CBOIO OUepeib, CBA-
3aH C TOHATUEM <«JIOJKHOCTb», BBEAEHHBLIM
Ha YPOBHE OPTraHM3alMOHHOTO MOJAEJNPOBa-
HUsA. ITO obeclieunBaeT JOCTYI K KOHKPeT-
HBIM II0JIb30BAaTEJbCKVIM TPaH3aKLUAM pas-
JIMYHBIM MCIIOJHUTENAM, 3aHMMAIOIIVM CO-
OTBETCTBYIOIIVE NOJKHOCTU. MOKHO TakKe

M3 yenc
6usHec-

Ynpagnenus
nepcoHanon
DuHaHCH

KoHTponame

Pwuc. 87.
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DyHxuma Oprauu3aumonHbie ®yHKuuM npouecca DyHkumm
M3 UEenoyKu eAUHNLb "MarepuanoHo- npouecca
6GusHec-npouecca TexHuyeckoe obecneueHue “Paspa6otka
3aKa308” npogyxra”
Toprossie QO6paboTka 3aKa3os
npeacTaBuTen Ha ypoBHe HoyTOykoB
Hoxog
O6pabotka 3aka3os
KoHTponb npogax
PervoHasnbHoe O6paboTka 3aka308 06cnyxusanne
OTAENeHve YnpasneHue cKnagom KNUEHTOB
Yrpasnetue Sﬁpaﬁom 3aKasos MapKeTuHr
NEPCOHANOM InasHoe AccopTumenT y:p:gﬁg::g zlaT:gx"aM" VHXMHWDUHT
OuHaHCh! ynpaBnexue TIPOAYKTOB " P pol Mpo6Hast Hanaaka
KOHTpONAMHT HXAHUDHHT PacyeThl
YyeT croumocTu
AIMUHUCTPUPOBaHME MnaH pabotsl
3ason (uex) Hapsi1-3aKa30B Obecneyenne
TexHuueckoe oBcnyxmeaHue KayecTBa
Cextop [MpOM3BOACTBEHHBIA KOHTPONb
KOMMaHuM KoHTponb kayectsa
MponagoacTeo Co3paHme YNpasnsiowx
lpynna nporpamMm ans ctaqkos ¢ Yy
OMepaLOHHbIX CocTaeneHue BeTanbHbIX rpadmkoB
pecypcoe Ynpasnenve notokamu Matepuancs
C60op NPOM3BOACTBEHHBIX AAHHBIX
Onepauyontibie Onepauyu craHkos ¢ YIY
pecypehl
on?p’;';‘l‘v’l';ﬁ:;x Mony4enue pe3ybTaToB U3MEPEHHUiA
TKa CTar
pecypcos ObpaboTka CTaTUCTMKN
Puc. 87. Mogenb Ha yposHe dYHKLNA
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OpraHu3aupoHHble 2
eauHULbI s = =
g | |852 EE =3 5| e| 8
& = (8|32 |%z| =g 3 g [T2| @
52 | & |53 |58 |88|=8 8l & | 2 BX|ga
8| 5 |8g|8% §§ 53| g |88 S| 8 | 2988
PyHkuwmn £ | = 58|58 |cs& |25 |2 |Ea| = | & 85|52
AHau3 pbiHKa o | ¢ | ¢ y
lnaHuposaHue
MPOU3BOACTBEHHO MPOrPaMMBbi 0 y y c c c y c Y c
O6paboTka npeanoxeHui 0
O6paborka 3aka308 0
Paapaborka npoaykTos y c c y y 0 y y
Mpou3soacTeeHHoe
NNaHNPOBAHME y Y c y y 0 y c
3akynka marepuanos 0 y
YnpasrneHue cknagom c 0
Mpou3BoaCTBEHHOE YNpaBNEHUe c c
U KOHTPONb
Obecneyenne Kka4ecTea c c c y 0 y 0
Ortnpaska y y 0
Y4YeT U KOHTPONb CTOUMOCTU c c y c 0 c c c
®uHaHCOBOE 1 UHBECTULMOHHOE
NNGHUPOBAHUE y o e Ccy N
MnaxvposaHue n COBEPLIEHCTBO-
BaHWe JIOACKMX Pecypcos y y ¢ 0 ¢ ¢ ¢
2HBeHTapM33LLVIS| W nopgeneHue y c y o c c
anaHca Ha KoHel roga

0 = HeCeT OTBETCTBEHHOCTL Yy = aKTUBHO y4acTByeT C = 0KasbiBaeT CopeicTBMe

Puc. 88. Matpu4Hoe onucaHue pacnpegeneHms GyHKUMN
(xoTs1 3TO M HeoDABATEJIBHO) NMPUCBAMBATH HECKOJBKMUX TIOJb30BATEJbBCKMX TPaH3aK-

JOJMKHOCTAM IIOJIHOMOYMS Ha MCIIOJHEHMe IWii; MMHMMAaJbHOe 3HaueHVe MOIIHOCTY TPy
aToMm pasHoO (.

Puc. 8¢

Puc. 90.

A.3.1.1

Juar
YaCThIO
TIOJIy4Yak
ax UML
pouecc

Hduary
10T, Kaxy
HULBI B
B3aMMOo/
«uarpai
PAacCILIBIE
qactyu 6
OOHY OIE
CTBEHHBI
CTPAHCTE

TIO3BOJIAE
CJIOXKHBIE
IIpumep
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ACCOLMALINA
GYHKUMK
OPTAHM3A- | ; . i
- -« | KIOYEBAA
LIMOHHASA —| > OYHKLUS
Puc. 89. Anarpamma knaccoB ansa pacnpeneneHuns GyHkunn
OOIMKHOCTb
0.*
™n NONb3OBA-
i TENbCKAS
NOJIHOMO4MM |o.. \\/ TPAH3AKLIMS!
NONHOMO4US
HA
TPAH3AKLIMIO
Puc. 90. MpuBsA3ka TpaH3aKUUA K KOHKPETHLIM NOMb30BaTENAM

A.3.1.1.2. [Owuarpamma
B3auMoaeincTeus

JuarpaMMbl B3auIMOJENCTBUA ABJIAIOTCA
yacThio A3blka UML M B Hacrosallee BpeMs
[IOJIy4aI0T Pa3BUTUE B PACIINPEHHBIX BEPCH-
ax UML, opreHTNPOBaHHBIX Ha KOHKPETHEIE
NIPOLIECCHL

JduarpaMMbl B3aMMOZLEVCTBHA OIMCHIBA-
IOT, KAKUM 06pasoM OpraHM3aIMOHHbIE €M~
HMIBI B KadecTBe «CyO'BEKTOB JeiiCTBUA»
B3aMMOJEMCTBYIOT ¢ (pyHKImMaAMu. IIoHATHE
«JUarpaMma B3aVIMOZLEMCTBMUA» HECKOJbLKO
PaCIJIBIBYATO M BKJIOYAET ONMCAHME JIMIIb
yacTy OM3Hec-mpoliecca, BBIIOJIHAEMONH 3a
0JHy omepanuio, T.e. 6e3 Kakux-amdo cyie-
CTBEHHBIX Pa3pbLIBOB BO BPEMEHM MM IIPO-
crpaHcTBe. JMarpaMMbl B3aUMOZENCTBUA
[O3BOJIAIOT «B3ATb B CBOM PYKM» TakKue
CJIO2KHBIE BOIIPOCHI, Kak OM3HeC-IIPOLecCHI.
IIpumep AmMarpaMmbl B3aMMOZECTBUA IIPU-

BegZieH Ha puc. 91 (momosHMTENILHBIE IIPUMeE-
pbl MOKHO HaiTtu B pabore: Oestereich.
Objektorientierte Softwareentwicklung.
1997, c. 215).

JuarpaMMbI B3a¥IMOZENMCTBUA «00paMiIa-
H0T» KOHKPETHYI CUTYalVO M IIPUBA3bIBAIOT
K Hell apyrue curyauyn. Kasknasa dyskima
B3ayMOZeNicTBMA, 0003HaYaeMasa 0BaJIOM, CO-
OTBETCTBYET OIMCAHMIO DJIEMEHTaPHO PyH-
kiyn. CyObexTh! neicTBus U (PYHKIUM CBA-
3aHbl JIMHUAMY <«KOMMYHUKaLIUN». Kamnoe
obpallieHne K IPUIOKEHNUIO ITIPOHYMEPOBAHO.
CBA3M MeXXAy NPUIIOMKEHNAMM, IIPeIIoIara-
0lMe, HanpyMep, YTO OJHO IIPMJIOXKEeHMe
MOKET BKJIOHYATh (MCIIOJIB30BAaTh) JAPYyToe,
npesicTaBJIeHbl MYHKTMPHBIMKY JMHMAMNY. Ha
puc. 91 3TO NOKA3aHO CTPEJIKOM MEXAY pas-
MeIlleHNeM 3aKas3a ¥ POBEPKOI COCTOAHMA.

C Touxku 3penusa ARIS, nuarpaMmbl B3u-
MOI[ef/'ICTBMH ABJIAKTCA CBA3YIOIIVM 3BEHOM
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11

3aKasbl

Knuenrt

Karanor TenedoHoB

NpOBEPUTL
COCTOAHME

AIOMeCTUTL
3akas3

BbIMOHKTL

YCTaHOBUTb
Kpeauto-
CNOCOBHOCTL

CoTpyaHuK
no OTnpaske

A

Cynepsuaop

Puc. 91.

MEMKAY OPTaHM3aIIMOHHON MOJEJbIO (OmMchI-
BamlIelt cy0beKTOB AeiicTendA) n QYyHKIMO-
HaJIbHOM MOZEJNIbI0. B COOTBETCTBUM C 3TUM
OHM BKJIIOUEHbI B MeTaMoJeJib Ha puc. 89. Ha
puc. 92 nuarpaMMa B3aMMOZENCTBUA yCOBEP-
IIeHCTBOBAHA B pe3yJibTaTe TIPYNNUPOBKU
OTJEeJIbHBIX B3aumojelicTeuit. Taxkue pmar-
pPaMMB! 9acTO JOMOJHAIOTCA TEKCTOBBIM OIIN-
CaHMEM U JETAJM3UPYIOTCHA C IIOMOIIBIO V-
arpaMm [0CJIESOBATEJILHOCTEN (CM. HyKe).

A.3.1.2. KoudurypupoBaHue

Pacnpepnenenne (QyHKIMII MeXAy opra-
HU3alUMOHHBIMU €JMHNUIIAMM UIPaeT KJiode-
BYIO POJIb B KOHPUTYPUPOBAHUM CUCTEM.

IIpu aHamm3ze (pyHKLMII B mOpollecce II0-
ONIePalMOHHOIO MCYMCJIEHMA CTOMMOCTH He-
00X0AMMO NPUBAZATH (PYHKLMM K OpPraHm3a-
HVMOHHBIM eOMHUIIAaM KaK K CTOMMOCTHBIM
LHeHTpaM. JTO MMeeT BajKHelilllee 3HaUYeHNe
IJIA BBIYMCJIEHUA CTAaBOK CTOMMOCTU (PYHK-
IIMJ1 B CTOMMOCTHBIX LIEHTpax.

B nylaHMpoBaHMM MOIIHOCTEN pacnpene-
JleHne (pyHKUMIL onpenesnseT 6a30Bblil KOH-
TEeKCT, IIOKa3blBad, C KaKMMM eAMHULIaMN

Auarpamma ssanmopeiicteua (UM L Notation Guide. 1997, puc. 33)

MOI.I.'I;HOC’I‘efI CBfA3aHbI T€ WJIN MHBIE (bymcumm
6y3Hec-mpoIecca.

Ynpasyenne workflow onupaeTcsa Ha cBsA-
31 (PYHKLMI C OPTaHM3alIOHHBIMM €XUHMLIA-
MU, OnIpefiesisasa, B KaKOli «BXOLHOM IIOYTOBBIN
AIMMK» pabounii NOTOK INOMeNiaeT Ty Wn
nuyo pyuxumio. Hasnayennsa qpyHxmii («ma-
¢OpMUPOBATL», «yUACTBYET», «YIIOJHOMOYEH
MOAIIMCHIBATEY, «00paboTaHo» U T.J.) aKTUBHU-
3MPYIOTCA COOTBETCTBYIOIIEN (hyHKLIMEN.

B makpoxkoHMUrypaumax cBA3SH OPraHM-
3a1UA-OYHKLINA ONPeNesIsdioT CTelleHb Jie-
LeHTpanM3auyyu CTaHJaAPTHOM IIPUKJALHON
cucrembl. Hepeako 3To gesraeTcs ¢ IIOMOIIBIO
[IporpaMm, KOTOpbIe OIIpenessaT, Oyner Jau
KOHKpeTHOe TpeboBanne cucremnl IIn¥yII
YAOBJIETBOPATBCS  LIEHTPAJM30BAHHO, Ha
YPOBHE IPEANPUATUA, UIN NELeHTPAIN30-
BaHHO, Ha YPOBHe mojpaspesyeHyd. IToOw!
obecrieunTh GoJiee BBICOKYIO CTEIEHb Opra-
HM3aLMOHHOM TMOKOCTM, Heo0XoamMMo CBO-
OonHoe KOH(MUIypUpOBaHNUE CBA3EN OPraHu-
3a1MA-OYHKIMA.

B MukpokoHbUrypalyax CBA3YW OpPraHM-
3aIMA-(PYHKIUA  YOPABJIAIOT  CIOCco6oM
HPEeACTaBJCHMSA  CUCTEMHBIX  (DYHKII
[IOJIL30BATENAM, OIIpeiesasd CTEIIeHb MHTEl-

Puc. 92.

parm m)
Ha pue.
HMSA MaTe
3aIMOHH]
Auarpami
B oprz
0, oroen -
HBI ApYT «
CTBJISETC.
nepen ck
nocTynax
pazobpam
Heobxomn
TEJIbCKMX
POB, kaux,
COOTBeTCT
BBI6OpA TC
M ke, 1]
AeJI Ipuen
BCJIEZICTBM
IIOJB30BAT
KM TOBapo)
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ACCOLIVALINS
®YHKUMH
OPTAHMBALM- |4« | 1. - -
OHHAS EJMHALA  1-— ' OYHKLMS 0.*  © cyddukcom
(CYBBEKT JENCTBUS)
_____________ CTENEHb
1.* 0.* MCNONb30BAHUA
C npedpukcoM
o1 I e
0.*
[VATPAMMA
B3AMMOJENCTBKUA
Puc. 92. MeTamMopens amarpammbl B3aMMOLENCTBUS

palym Iporecca ¢ KaskAbIM paboumum MmecTom.
Ha puc. 93a-r npusenen npuMep ymnpasJe-
HUA MaTepyuajaMy, [IOKa3bIBAKOUINIT OPraHy-
3allVIOHHbI€ CTPYKTYPBI ¥1 COOTBETCTBYIOIIIVIE
nuarpamMmMel EPC.

B opranmaanum, omucaHHOM Ha puc. 93a u
0, OTZeN mpueMKy TOBApOB U CKJIAL OTAeJe-
HBI IPYT OT JIPYTa, a IPMEM TOBApPOB OCYIIe-
CTBJIAETCA Pa3HBIMM JoAbMU. B pesynsrate
nepes CKJIaZOM, I'Ze IIPMEMIIUK oTOupaer
OCTYTAOIINE TOBaPhl, HAXOOUTCSA «30HA He-
pasobpamHOro ToBapar». OT0 00yCJIOBIMBAET
HeoOXOAMMOCTE J[ABYX pas3HBIX II0JIb30Ba-
TeJLCKNUX MHTePdECOB AJA IPUEMKN TOBa-
POB, KasKIblii M3 KOTOPBIX IIPEAOCTABJIAET
COOTBETCTBYIOUIEMY COTPYAHMKY (PYHKLMN
BbIGOpa ToBapa s 06paboTrn. B opraunsa-
MM YKe, ITpeiCTaBJIeHHOM Ha puc. 93B U r, oT-
e IPYEMKM TOBaPOB M CKJIAZ 00 beAVIHEHE,
BCJIELCTBME dYero HeobXoauM Juillbs OOVH
MOJIb30BAaTEJNbCKMIT MHTEpdelic AId IpueM-
KM TOBapoOB, a BTOPOI1 IIporecc BbIOOpa cTa-

HOBMUTCA WU3OLITOUHLIM. DPYHKIMOHAJLHBINA
rporecc B 060MX ciryd4adx UAeHTUYEH, 33 UC-
KJIIOYEeHVEM TOTO, UTO pacupenesieHne PyHK-
Uil B paMKaXxX KasKZoM U3 9TUX OpraHmu3aimii
BJIedeT 3a co00it pasHbIe IIPOLECCHl, YTO I0-
Pa3HOMY IIPOABJAETCA ¥ B 0(hOPMJIICHMM UH-
Tepdelica, 1 B yrIpaBJeHEuu BEIOOPOM.

Koudwmryparnum cucreMsl, IIpeJHA3HA-
YeHHblE JJIA CTAaHAAPTHOLO IPOrpPaMMHOrO
obecrieyeHns, JOJYKHBI 00beIMHATH H0JIb30-
BATEJIbCKME TPAH3AKUNM M 3KPaHBI B COOT-
BETCTBUM C pacupegeseHneMm QyHKINIL

Oto TpebyeT oT HUX OONBINIOH rMOKOCTH
OpPraHM3aIIOHHBIX (PYHKIMI, YTOOBI I1OZ-
IepKuBaTh NPOAYKTUBHOCTE KOHKPETHBIX
HoJib30BaTeNielt, obeclleumBasd WHAUBULY-
AJIBHYI0 HACTPOMKY YHIpaBJIEHUSA TpPaH3aK-
LUAMM ¥ TIOJIb30BATEJILCKOTO MHTepderica.
IIo aTOM MpUYMHE OJZHMM M3 KJIOYEBBIX ac-
IEeKTOB BBIYMCJUTENBHOM CHCTEMbI, OPUEH-
TUPOBAHHON HA ITOJIL30BATENHA, ABJIAETCA
BO3MOKHOCTb MHIMBUAYAJBHO! HACTPOMKU
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108 MogenupoBaHue 6usHec-npoLeccoB

Tosap

Beectun
npremky
T0BapoB

Oraen npvemku
T0BapoB

0000 ]

"30Ha HepasobpaHHoro Toeapa” |

Beectn
noctyn
Ha cKnap,

Cknag

Puc. 93a. [pumep ynpasneHns matepuanamm ana GyHKUMi, pasaeneHHbIX 8 paMkax opraHMaaumv

Beectun Mpuemka
npuemky TOBApOB
TOBApOB BBEJEHA

Puc. 936. [Ouarpamma EPC ansa npumepa, NpMBeOeHHOro Ha puc. 93a

cBA3YU (pyHRUMA-opraunzanyd. Takve pyHK-
LIMOHAJBHEIE BO3MOXXHOCTH YK€ IIPefoCcTaB-
JIFIOTCA CTAHAAPTHBIM IIPOrpaMMHBIM obec-
neyedmeM Ha Oase mogemm (IDS. ARIS—
Applications. 1997).

ITlosmnomouns, omicaHHble Ha ypOBHE OII-
penenennsa TpeboBaHMii, IIOMOraloT CKOH(pN-
IypPUpPOBaTh IIPUKJAAHBIE cucTeMbl. Hexoro-
pble TUIIBI ITOJTHOMOYMIT Pa3pelaioT I0ab30~
BaTeJAM 3allyCKaThb ONpeJiesIeHHbIe MOLY N,
BBI3BIBATH BXOJHbBIE MM BBIXOJHbIE DKPAHBI,
IOAIIMCHIBATLCA Ha CIIMCKY PAaCChLIIKIAL

Ha pmc. 94 nokasaso aBa criocoba KOHCT-
pyuposannsa IIOJHOMOYMIN. Pasmusbie
TUIBI IIOJIHOMOUYNI HasdpBaiorca IIPO-
TPAMMHBIMU OBBEKTAMM wu npen-
cTaBJAIOT co6oi1 obmye Bepeny MOIYJIEM,
OKPAHOB un CIIMICKOB. Ecan dyskImn
TOJIHOMOYMII CBA3BIBAIOTCA C  KaMKAbIM

IIOJTb30BATENIEM Yepe3 MATPUILy ITOJIHOMO-
upit, IIOJTHOMOYMA obpasyroT acconya-
mmio Meskay kaaccammu TUII ITOJTHOMO-
YU, OPTAHUSAIIMIOHHAS ENVHNIIA
(TIOJIL30OBATEJIL) u TTPOTPAMMHEIN
OB'BEKT. Takum 00pa3oM, MOJIL30BATENN C
UAEHTHUYHBIMYM HPOMMIAMM  IIOJTHOMOUMIA
ONNCHIBAIOTCA MHAMBUAYAJIBHO, YTO HEJIAET
aZAMUHICTPUPOBaHMe I'POMO3ITKMM ¥ M30bI-
TOYHBIM.

Jpyroii criocod, Moka3aHHLI HA PUCYHKe,
1o3poJiAeT usbexaTh M3bbIToyHOCTHN. CHAaYa-
J1a HEKOTOpPBIE TPOUIIN ITOJTHOMOYMIL IPUBSA-~
3piBatoTea K [TAPOJIIO yepes IIOJTHOMO-
U¥d ITIAPOJIA, koTopslil, B CBOK O4Yepexdb,
CBSABBIBAETCA C I10JIb30BATEJIbLCKMMHM IPyIINa~
MU MM OTAEABHBIMM [0JIb30BATENAMMU IIPK
oMoIM acconpaTuBHOro kiaacca ACCOIN-
ATIUA ITOJB30OBATEJL-IIAPOJIL. Ta-

Puc. 93i

Puc. 93r.

KOe KOCE
JKaeT u3k

A.3.1.3

Ha «
IIPOTPA
b6manec-o
3aKium)
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Tosap

Beecty
TOBap

Cxnap,

Puc. 938. MNpumep ynpaenenvs matepuanammn ons GyHkumii, o6beguHeHHbIX B paMKax opraHnsaumm

Tosap
BBE/EH

Puc. 93r. Owarpamma EPC pna npumepa, npuBeneHHoro Ha pmc. 93s

KO€ KOCBEHHOE OMMCAHUE CYIIECTBEHHO CHU-
sKaeT M3OBITOYHOCTD MH(POPMAaLMI.

A.3.1.3. Cneundpukauusa npoekra

Ha cragum coemudmrammm IpPoeKTa
IIPOTPAMMHBIE OBBEKTBHI (MmMoaya,
Ou3HEC-00'BEKTHI, IOJIb30BATENbCKNIE TPaH-
3aKIUy) IPUBA3BIBAIOTCA K KOHKPETHBIM

Y3JAM kommnbioTepHOi ceTn. OHM MOTYT
BJIMATEH Ha (PUBMYECKME CUCTEMBI XPaHEHMS
nin (PUBUYECKUIT IOCTYII, MCIIONb3Ys CTaH-
JapTHble MeTOAb! (YAaJIeHHbIE BLEI3OBBI IIPO-
nenyp, CORBA, DCOM u T.5.) win opuru-
HaJIbHBIE METOIBb! JOCTyIla, TakKyue Kak, Ha-
npuMmep, yaajaeHHbI Bhi30B pyurumit (RFC)
unu ALE B npuinoskenusx SAP. Ha puc. 95
HEKOTOpPBIE U3 9TMUX BapMAaHTOB IIpeACTaBIIE-
b kiaccom TUITI ACCOIIMAIINIAL.
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Puc. 94.

Puc. 95.

MoaenuposaHue 6M3HeEC-NPOLECCOB

MNOAHOMO4UA

OPTAHU3A-
UUOHHAS
EAVHULA

ACCOLIMAUINA
MONb30BATENb-
NAPO/Ib

IONb30OBATEND.

""""""" </—_‘— NONHOMOHMI

0.* ™mn

0.*

OBBEKT

MPOrPAMMHbI/A

NAPO/b

/N

NOJIHOMO4MSA
MAPONA

1

MOAYIb

SKPAH

CNUCoK

Y3EN

. KoHodurypmuposaHme nonHOMOUNUA

ACCOLIMALING
NPOrPAMMHO-
'O OBBEKTA

MPOTPAMM-
Hbiit

0.” Y 0" OBBEKT
0.*

™n
ACCOLMALIMK

OnucaHue xpaHeHus n aoctyna

A.3.

Ha
JaHHB
$o
OCHOB(
Leccor
as(S3:47)7
" oyr
pas;
B cobr
Karg)
MbIe
10T,
cToA
Gy
IIep:
i1 oy,
€KTHDOE
B3ammox
Tpanuus

Puc. 96.
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MopaenupoBaHue OTHOLIEHWUIA MeXAY Pa3HbIMY TUNAMU NPeACTaBNeHN 111

A.3.2. OTHOWEHUn Mexay

PyHKUMNAMY U AaHHBIMW

Ha puc. 96 nmoxasano mecto PyBKIMIA 1
OaHHBIX B 3naunu ARIS.

PopMupya mnpencTaBieHME JaHHBIX Ha
ocuoBe obmeit ARIS-mozenu Omanec-mpo-
11€CCOB, MBI MOXKEM BBIJEJINTDH ABa BUIA OTHO-
LISHN MeXAY QYHKIMAMI U SaHHBIMU:

8 dynxuymyu o6pabaThBAOT AaHHbBIE, IPE0s-
pazys BXOLHbIE JaHHbIE B BHIXOHBIE;

B cOOBITVA TIIPeACTaBAAIT co00it MoAud -
KalMy COCTOAHMSA (ZAaHHBIX), MOPOMKTae-
Mbie pynximavu. CoolieHus yKas3biBa-
10T, 4TO O0HApYIKEeHbI MOAVQUKAINN CO~
CTOAHUA, IEPeJAlOT MX IOCJEAYIOIINM
PYHKLMAM, a 32aTEM aKTVMBUSUPYIOT UX;

IlepsrIit BUA OTHOUIEHUIT AaHHBIE-QYHK-
LM TOJIOKIIT Ha4aJI0 MHOTMM METOaM IIPO-
eKTUPOBaHNA, T7e JaHHbIE M PYHKUMM TECHO
B3aMMOCBA3aHbL OTO OTHOCUTCA K TaKUM
TPaJMIMOHHBIM MeTOAaM, CTPYKTYPUPOBaH~

HBIII aHaJWM3 1 poekTupoBaune (SADT) uan
anarpaMme! JeMapko, a Taksxe K 06beKTHO-
OPMEHTMPOBAHHBIM AYAaTPaMMaM KJIACCOB.

KnroueBriM MOMEHTOM B OIMCAHMY IIOBE-
JEHUS CHUCTEMBl ABJSETCH CODLITMIIHOE YII-
paBJieHNe QYHKIMAMMN.

A.3.2.1. MoagenupoBaHue
onpepeneHusa TpeboBaHui

A.3.2.1.1. YctaHoBneHue ceasei
mMexay GyHkunamm

M AaHHBIMU

A.3.2.1.1.1. O6BeKTHO-
OPUEHTUPOBaHHbIe
AuarpamMmbl KNaccoB

JuarpaMMbl KJIACCOB OIMCBHIBAIOT CTPYK-
TYPY CMUCTEMBI IpPK OOBEKTHO-OPUEHTHUPO-
BaHHOM [IPOEKTHPOBAHMYM OM3HEC-TIPOLIECCOR.

™~

I Opranusaums

JlaHHbie

l TVnpanneuue

DyHKumMS

Puc. 96.

Buixon

OTHOWeEHMA Mexay OYHKUUSMU U AaHHBIMK
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112 MoaenupoBaHume Gu3Hec-npoueccoB

Kiaccel onmcpiBalOTCA NOCPENCTBOM MX OII-
pezeneHns, aTpubyTOB U IPUMEHAEMbBIX Me-
TOmOB. MBI MOKEeM IPUPABHATH IIOHATUE
«METOZ», UCTIOJB3YEMOE B 00BEKTHO-OPUEH-
TUMPOBAaHHOM aHaJM3e, K IIOHATUIO «(yHK-
ums». IIOCKONBKY pedsb 4acTo UAET O Kjaccax
manuerx  (KJVIEHTDBI, IIOCTABIIIUKIN,
3AKA3DBI u T.51.), KIacchl ABJIAIOTCSH CBA3Y0-
IIMM 3BEHOM MEXKIY MOJIEJIBIO aHHBIX 1 MO-
IeJbI0 (PyHKIWMIL JInarpaMMbl KJIaCcCOB OITM-
CBIBAIOT TaKIKe acColMalmy MeXay Kjacca-
MM ¥ MX B3aJIMHBIE OTPaHMYEeHN.

IloBenmenne cucTeMbl ONMCHIBAETCA AVHA-
MUYECKMMM MOZEJIAIMM, COAEPKaAIIMu 00-
MEH COOOIIEHMAMU MEMKAY OOBeKTaMM WMJIN
B3aMMOJENCTBMA MeKAYy MEeTOLaMM B paM-
KaX OfIHOro 00'beKTa. DTy TeMY MBI PacCMOT-
p¥M B pasjelle, IIOCBALIEHHOM yIIPaBJIEHUIO
TIOCPEACTBOM COOBITHMIA.

Me1 yoxe 06CysK1a7IM HEKOTOPBIE CBOMCTBA
06'bEKTHO-OPMEHTHPOBAHHOTO IPOEKTIPOBa -
HUSI KJIACCOB IIPY OMMCAHMM OTAEJIBHO B3ATOM
MOJieJIV JaHHBIX, a IIOCKOJIbKY IIPOEKTUPOBa-
Hye OM3HeC-IIPOLECCOB BO MHOIOM MMEET
POACTBEHHbIN XapaKTep, 37eCh MBI MOMKEM
OrPaHMYNTBCSA  OEIVIbIM  PaCCMOTPEHMEM
CBOJICTB, OTJIMYAIOLIMX CO3aHMue 00bEKTHO-
OPMEHTHPOBAHHBIX KJIACCOB.

O6bEeKTHO-OPVEHTUPOBAHHBII aHaJIu3
(OOA) noxa He OTHOCUTCA K YMCJY CTaHAap-
TU3UPOBAHHBIX MeTOoHoB. IIpocTo ecTh psan
aBTOPOB, KOTOpbIe paspaboTany IOX0oKue
MJIY B3aMIMHO JOTONHAIme moaxoasl (Coad,
Yourdon. Object-Oriented Analysis. 1991;
Booch. Object-Oriented Design. 1991;
Rumbaugh et al. Object-Oriented Modeling
and Design. 1991; Jacobsen. Object-Oriented
Software Engineering. 1996). Oun nosb3y-
I0TCA PasHBIMU IpapuyuecKMMU CUMBOJAMY,
YTO 3aTPYLHAET CPABHEHME X METOMOB.

YundnmypoBaHHBN A3bIK MOAEJINPOBA-
aua (UML), BBegmennnllt B paborax Pawmbo,
Byua u JI>xexobceHa, n03BOJISIET YIIPOCTUTH
metoarl OOA, IT0STOMY MBI TOXKE BOCIIOJIb3Y-
emces 3TOM cucTeMoit 0003HaYeHMIA.

OOBeKThl, KaMXKIBI M3 KOTOPBIX VHAVBU-
IyaJleH M UMeeT CBOH MAeHTH(MUKATOD, Onu-

CBHIBAIOTCA IPY ITIOMOIY CBOMCTB (aTpUOyTOB).
VIx oBepeHne onpenenaeTcAa IPUMEHNMbIMIL
K 00beKTy pyHKIMAMY (MeTonamn). OGbeKThI
NIpesCTaBJIAIT BK3eMILIAPEI 11 0003HaYAI0TCA
[IPAMOYTOJIbHMKaMM (CM. puc. 97a).

OO0BEKTHl ¢ MUASHTUYHBIMY aTpubyTammy,
O YHKIIMOHAJIBHOCTBIO U CEMaHTMKOM TPy~
IMPYIOTCA B KJACChl O0BEKTOB, WM pPery-
JIApHBIe KJjaccel. Takum o0pa3oM, COBOKYII~
HOCTb KJIMEHTOB obpasyer kiyacc KJIVIEHT
(cm. puc. 976).

C nomo1pio aTpubyTOB ¥ METOJOB KJIACCHI
ONpeNIesIAIOT CBOJMICTBA ¥ IIOBEJEHVE CBOMX
3K3eMILIAPOB, T.e. 00beKTOB. [I0OCKONLKY aT-~
pubyTHI 1 MeTOABI 00Pas3yIOT eLyHbIi OJIOK,
KJIACCBl DPEaJM3YIOT IIPUHUIMII MHKAICYJIA-
. ITomyumo onucannsa aTpubyToB U METO-~
JI0B 1Ji OOBEKTOB, MBI MOX<EM TaKKe MC-
IIOJIB30BATh aTPUOYTHI M METOZBI, NEiiCTBMU~
TeJbHbIe TOJBKO JJIA caMMX KJIACCOB, HO He
JJIS COCTaBJIAIOIINX UX 00beKToB. IIpumepa~
MM MOT'YT CIYKUTD «IMCJIO KIMEHTOB» U «CO-
3JlaHVe HOBOTO KJIMEHTa».

OnHMM M3 Ba’sKHBIX CBOMCTB OOBEKTHO-
OPMEHTHPOBAHHOIO IOAXONA ABJAETCA Ha-
cJeaoBaHue, oGecnemmsammee RJaccaM JgocC~
TYI K CBOJiCTBaM (aTpmubyTam) 1 TOBeAEHUIO
(MmeTomam) Apyrmx kJjaaccoB (cM. puc. 938).
YHacJyeoBaHHbBIE aTPUOYTHI M METOIbI MOTYT
ObITb IIepe3alCaHbl U [epeonpeieseHbl Ha~
CJIeSYIOMIVIM KJIaCCOM.

HacnenoBanme peasmsyercd B paMKax
Mepapxuy, cogeprkalieii Ba TUNA KJIACCOB!
JOMMHUpPYOIIe U NoxdnHeHHble. Harasaz-
HOV MILTIOCTpanmeil ciysxaT onepanyn 0606~
HIEHUA ¥ KOHKPeTHU3alMy [IPU MOAEeaupoBa-~
HUM JTAHHBIX.

Knacc moxer Takke HacjenoBaTh CBOJ-
CTBA HECKOJIbKMX JOMMHMPYIOUIUX KJIACCOB
(MHOYKecTBEHHOE HacJenoBaHue). B pesynb-
TaTe IIOCTPOEHHA AuarpaMMma Kiaccos obpa-
3yeT CeTh.

ITomyMo 0GODIIAIONIMX OTHOIIIEHMII MEX-
Iy KJaccaMy, CYIIeCTBYIOT OTHOIIIEHUS (ac-
comanuyi) Mexay OOBbeKTaMy OJHOPAHIO-
BBIX KJIACCOB, a TAKIKe MeXAY 00 beKTaMm 0~
HOTO ¥ TOTO K€ KJIACCA. OTH aCCOLaIuy IIpu-

Puc. 973

Puc. 976.

PaBHUBaK

-ERM, xor.

OZHOI JINE

Juarpa
npaBo. Ac
BETCTBYIO]

Kascnon
CBOUTB POJ
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KIIMEHT: bo6 Munnep

wt. Texac

Wmsa: Bob6 Munnep
Anpec: XblOCTOH,

CroumMocTb 3aKa3a:
20 000 gonn.

O6HOBUTL afipec

Bouncnuts
CTOMMOCTb 3aKa3a

Puc. 97a. OnucaHvne obbekTa

KJIUEHT

Nms:

Anpec:

CroumocTb 3aKasa:

O6HoBMTL aapec

Bblyucnums
CTOMMOCTb 3aKa3a

Puc. 976. Knacc (06bekToB)

PAaBHMBAIOTCA K OTHOIIEHMAM B MOZEJAX
ERM, x0T 3/iech OHM U300parKaioTCA TOJIBKO
onHO¥ JHMelt (cM. puc. 99a).

JduarpaMMbl cjlefiyeT 4YNTaTh CJEBa Ha-
npaBo. Accolpanyy IIPUCBAUBAIOTCA COOT-
BETCTBYIOLLME MOIIHOCT.

Kasx10My KOHITY acconaimy MOMXHO IIpu-
CBOMTB POJIEBOE MMA (IIOKYIIaTeJIN, MMEIOII-

eca uangemmsa, cM. puc. 99a). Ecom accormarmm
cozepoKaT aTpuOyThI, TO OHU M300parKaloTCA B
Buge kaaccos (cm. kjaacc ITPOIIECC IIO-
KYIIKW ua puc. 996). Lna mogeneit ERM ra-
Kasa muddepeHmmanua HeobA3aTeNbHA, IO-
CKOJIBKY KasKJasA accoumaumsa (OTHOUIEHME)
MOKET MMeThb cODCTBEHHBIE aTPUOY THL

OcobbIM BUAOM accormaluy ABJISETCA ar-
peranysi, onyCchIBAIOIAs OTHOIIEHME «YacTh
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114 Mopenuposaiue 6usnec-npoueccos

Puc. 98.

Puc. 99a.

BU3HEC-NAPTHEP

Wms

Anpec

T

KIHUEHT NOCTABLLMK
Wms Wma
Anpec Anpec
CroumocTs 3aKa3a Ycnosust
HacneposaHue
BUSHEC-NAPTHEP W3AENUE
WUms 1.* nokynaer 1..* | OOo3sHaueHue
Anpec 3anacw
Moxynarenb Wmeloweecs
uanenve
Accouunaums
KNUEHT WU3AENUE
MPOLIECC
MOKYNKA
KonuuyecTtaso
Dara

Puc. 996. Accoumauus KaK knacc

eJson
KJIace:
KJIace:
Ary
poJies;
BAIOTC
IpuMe
CTPY
IUEHNE
puaon
B g
npucy!
3aToMy
accory
Orng
accoum
CTPYKT
POBaHE
Ha
TeJbHa
pPaMmer
RJIACH
I0TCA K
HATUEM
MozeJIH
Me Toro

Puc. 100
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MoaenuposaHne OTHOLWEHUI MeXAY pa3HbiMU TUNAaMUM NPEeACTaBNeHun 115

LIEJIOrO» MeKAy OOBeKTaMM ABYX pPas3HBIX
kaaccoB. Ha puc. 100 ona mnpexcraBiieHa
knaccamu SAKA3 u ITIO3UIINA S3AKAS3A.

ArperaumaM TaKyKe MOXKHO IIPMCBAaVIBaTh
poJseBble uMeHa. Ecoam arperauyy npuceau-
BalOTCA aTpuOyTHI, MBI IIOJYyYaeM KJacc,
NIPMMEPOM KOTOPOTO MOXKET CJIYKUTh KJIACC
CTPYKTVYPA Hna puc. 100, cBaA32HHBI OTHO-
IIIeHMEM arperanym c IpeifcKypaHTOM MaTe-
puaJos.

B orsmume or acconuarmii, arperanysam
NPUCYIIM MEepapXuu MEXAY KJaccaMy, Io-
3TOMY MX TaKKe Ha3bIBAaIOT HAIIPABJIEHHBIMU
accoLMaumMaAMM.

Onpepejienne KJacCOB, HacJeJOBaHUeE,
accoLManMyM M arperaumMm - KJIOUEBble
CTPYKTYPHBIE acHeKThl 00'bEeKTHO-OPMEeHTU-
POBAHHOIO aHAIM3A.

Ha pwmec. 101 npexncraBsieHa npeasapu-
TeJbHAA METaMOJEJb CTPYKTYPHOH Juar-
PaMMBI KJIaCCOB, B LIEHTPE KOTOPOJi - TIOHATHE
KJIACC. IIocKOJBbKY KJIAcChl OOBIYHO SBJIA-
I0TCA KJIacCaMM JAHHBIX, OHYM CBA3aHBI C II0-
uatuem VIHOOPMAIIMOHHEBIV OBBEKT
mopesu naHubix ARIS otromennem 1:1. Kpo-
Me TOro, KyraccaM npucBausaiorca ATPUBY-

Thl MHOPOPMAIIMIOHHEIX OBBEKTOB.
MeTonp!l, NpUBA3aHHLIE K KJacCaM, B3ATHI M3
Moge s YHKLMIL.

OTH CBA3YU OTHOCATCA K BHICIIEMY KJIACCY
Mepapxuyu HacaenoBauua. IIpm sTom Hacie-

JoBaHMe U 00pa30oBaHye IOAKJIACCOB 0003Ha-
yarorca accoumarmert HACJIEJOBAHUE.

«HeszaBucuMmasi accouarysa» U <HAIPaB-
JIEHHada accommaimsa» IauddpepeHnnpyoTes
npu oMoy TUITA ACCOLMAIIVIN, koto-
Phlit coeauHAeTcs HentocpeacTeeHHo ¢ ACCO-
IIMIAITUEL. HexoTopble acCOMAIMNA UMEIOT
MHOKECTBO 3HaYEeHMIT, I0O3TOMY MaKCHMAaJIb-
Hble IMAala30Hbl MX MOIIHOCTE 0003HaYaloT-
Cs CMMBOJIOM *. AccolaTUBHBIE KJIACChl KBa-
IMPUUUPYIOTCA KaK KOHKPETU3MPOBAHHBIE
(cnerMammanupoBaHHbIE) KJIACCHI, MTOCKOJIBKY
accorpmanyy, IpefcTaBiadAlIme coboil ¢op-
Mupyomue pakTopsl aTpubyToB, MOTYT TaK-
9Ke BBICTYIIATh B KAYECTBE KJIACCOB.

IIpennaraemeni meromy UML nossBogaser
JEeTaJIbHO OIMChIBATHL METAMOJIENY, MCIOJb-
3ya ¢pparmeHT a3eika UML. B nesgom sTo ka-
caerca AuarpaMM Kjaaccop (00braHO 6e3 yka-
3aHMA METO0B), accolMalyii M IIAKeTOB,
paccMaTpuBaeMbIX B HacTosAmell kuure. Ilox

3AKA3 LETAb CTPYKTYPA
0.* nop4uHenne |- __ ...
Konuyectso
1.* | 0.*
JOMUHUPOBaHME
1.*
MO3ULINA 3AKA3A

Puc. 100. Arperaunu
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Mopaenb AaHHbIX Mopens ynpaBnexus Mogenb Gpyrxumin

™n
ACCOLIMALIAM
0.*
ACCOLMALINA
ATPUBYT- ACCOLIMALASA
KNACC
5
: 0 0.* x
1.* ; 0.*
ATPUBYT —1  Knce = — | OYHKUMS
o 0..* noguuHeHne E
m‘(’;g':im' 1..1 ACCOLMALIS 7 METOQ
OBLEKT | "0 OBbEKT-KIACC S
HACNERO-
BAHWE

Puc. 101. MeTamonens CTPyKTypbl 06BbEKTHO-OPUEHTMPOBAHHOIO aHanusa

«IMaKeTaMn» 3L4eCh IOHUMAIOTCA CIPYIIIMPO-
BaHHbIE 00'bEKTHI MOZEJIN.

O6o011eHHbIE 00sacTN (Da30BLIE TIOHATHIA)
MeTaolMCaHMII BKJIIOYAIOT TaKyKe MHPOpMa-~

' M0, KoTopas B koHLenuyyu ARIS oTHeceHa k
meTa2-ypoBHIO (Scheer. ARIS — Business
Process Frameworks. 1998, c. 120—-125; B
pycckoMm uazanum c. 109-115). JzobparkeH-
Has Ha puc. 102 meTaMoieJp gyarpaMm KJjac-
coB Ha a3pike UML HarmaaHo moxasbIBaeT
NIPMHIAI OIIMCAHUA M CTETIEHD AeTaJM3alUN.

Mertamomenut ARIS B oTJif4me OT METAMO-
neneit UML ofmazapoT CiegyIOIIMMM OCO-
OeHHOCTAMM:

1. Metramonesm ARIS noBBIIAIOT CTPYKTY-
PUpPOBaHMA, TAK KAKOHM IIPOEKTHPYIOTCA
B COOTBETCTBUM C MOJENAMU U >KMU3HEH-
HeIM mKaoM ARIS.

2. Meramogenn ARIS He cBOAATCA JMIIL K
00'bEKTHO-OPMEHTMPOBAHHLIM METOAAM U
obecrnieunBaioT OoJiee MIMPOKMIL ITIOAXOL.

Puc. 10

3. Mer.
HOCT
Hec-(
BKJIK
KOeT

Taxw
JIAIOTCT
Tamoney
CUPOBaE

A.3.2.1,

B
YeTKO IIf
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ONEPALIUA

+COrNacoBaHHOCTL: (rocneaoBsatentHas,
obocobneHHas, CUHXPOHHas)

y METO[,
aCcCOLMATUBHbINA J4neHb!
ACCOLMALINA KJIACC
il knacc 0.1 <1> 0..*| +coBOKYNHOCTb:
HeUHTEpNpeTYH-
pOBaHHask
AKTUBHBI# passepTbiBaeT
KNACC — Y3EN
KJACC 0.* * :
0..
0.*
peanuayer
0..*
ANEMEHT MO-
DENN (13 6a3o-
BbIX MOHATUIA)

Puc. 102. MeTamopens onncanus knacca Ha a3blke UML (UML Semantics. 1997, c¢. 35, 44)

3. Metamogem ARIS pacmimpsaioT BOSMOMK-
HOCTY MOJEJIMPOBAHUA M Iuaras3oH Oms3-
HEC-OPVMEHTVPOBAHHBIX [IPUJIOKEHNIA,
BKJII0YaA B HETO, HAIIPUMED, CTpaTerndec-
KOe ILJIaHMPOBaHME.

Taxum obpasoMm, meramogenu ARIS aB-
JIAIOTCSA IIAroM BIIEPE] II0 CPaBHEHMIO C Me-
ramogensamu UML, koTopsie fosbitie chory-
CHPOBAHBI Ha IIPOLIECCE PEATM3AIINIL

A.3.2.1.1.2. [Ouarpammbl NPUBA3KH
byHKUMA

B AuarpaMmax KJaCCOB KJIACCbhl OaHHBIX
YeTKO IIPUBA3BIBAIOTCA K COOTBETCTBYOIIVM

dpyurmmam. Ecau Heobxommo MomempoBaTh
¢dpyHKIIM HE3aBMCHMMO OT JAHHBIX, TO yCTa-
HaBJMBaeTcA accolmaimsa *:* Takmm obpa-
30M, (PYHKIIMIO MOYKHO IIPMBA3ATh K HECKOJb~
KMM OO'BbEKTaM JAaHHBIX. ITOT BUJ aJMUHUCT-
PMPOBaHNA TO3BOJIAET CO3JaBaTh PYHKIMO-
HaJIbHbIE O0'bEKTHI, K KOTOPBIM TaKXe NpuMe-
HMMBI [IPUHIUIILI HacJenoBaruA. IIpoexTupo-
BaHue 06e3bI30BITOYHBIX, 00'bEKTHO-OPUEHTU-
POBaHHBIX OIMCAHNI BO3MOXKHO B TE€X CJIyda-
51X, KorJla 00'beKThI JAHHBIX ¥ PYHKIMOHAIb-
Hble 00'BEKTHI CO3AAIOTCA He3aBYICUMO JPYT OT
Ipyra ¥ [OIIyCKAIOT IIPOM3BOJbHBIL BHIOOD
cBazeil. Kpome Toro, 9TOT MeTOx CO37aeT CBA-
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MPUBS3KA
OYHKLIAN
(OMATPAMMA)
UHOOPMA- | g ' 0
LIMOHHBIA : OYHKUMA
OB bEKT

Puc. 103. Meramopenb anarpaMmMebl NpuBs3kn GyHKUMiM

KnueHtckux 3anpoc
Ne knuenTa, Ne usnenns

Wmsa KnuenTa, YCNoBKA KNUeHTa +

Kewr — >

+

0603HayeHue uaaenus, LeHa

Wapenue

O6pabotka
KJMEHTCKIMX

3anpocos

MpeanoxeHue AN KNKMeHTa

Ycnoeus

Puc. 104. [uarpamma noToKOB AaHHbIX, npegnoxeHHas AeMapko ana 06paboTkm KIMEHTCKUX 3anpocoB

3yIOIee 3BEHO MEXAY MOAEIMPOBaHMEM,
OPMEHTUPOBAHHBLIM HA TUII IPEACTABICHNUA, U
fosnee Tpa UIMOHHBIM O06'BEKTHO-OPUEHTHPO-
BaHHBIM MOJEJIMPOBAHMEM.

Ha puc. 103 nokasana meTaMozenab guar-
paMMBbI IPUBA3KKY (DYHKLIWIL

A.3.2.1.1.3. TNMOTOK AaHHbIX

Ha o00BeKTHO-OpPMEHTUPOBAHHLIX JMAT-
paMMaX KJIACCOB KJIIOYEBLIMU 3JI€MEHTAMMU
AIBJISIIOTCS KJIaCChl JAHHBIX. K HUM npuBA3bI-
BaIOTCA COOTBETCTBYIOLIME METOAEL

Ozfzako Ha [MarpaMMax OTOKOB AaHHBIX
KJIIOUYEBBIMM BJIEMEHTAMM ABJIAIOTCA PYHK-
umu, npeobpasyoie BXOZHBIE JaHHBIE B
BBIXOAHBIE. B TpaauiinoHHOM (hyHKIIMOHAIb-
HO—OPMEHTHMPOBAHHOM IIPOTPaMMMUPOBaHUM
IMarpaMMbl IIOTOKOB SAaHHBIX C Pa3JIMIHOM
CTEIIeHBIO AETAJN3aLM}M WUTPAIOT BaYKHEM-
UIYI0 POJIb B IIPOEKTHMPOBAHUM HA YPOBHE OII-
penesieHns TpebOBaHMIL.

Ha puc. 104 npuBesena quarpaMma oTo-
KOB JaHHBIX, NpexajosxeHHad lleMapko, ko-
TOpas OImMChIBaeT (pyHKLMIO 06paboTky K-
eHTCKMX  3ampocoB. JHdopMmalyoHHbIE
00BbeKThl 0003HAYEHBI ABYMA TOPU30HTAJb-
HBIMM gepTamu. PagoMm co cTpenkamu ykasa-
HBI KJIIOUeBble aTpuOyThl, HEOOXOOMMBIE IJIA
JaHHON byHKIMKM. Yopa u Mensop pacium-
PUJIM BTOT ITOAXO0J, BRJIIYUB B HETO CUCTEMBI
peaavHoro Bpemenn (Ward, Mellor. Real-
Time Systems. 1985).

B meramozesnn paHHBIX, M300paKeHHON
Ha puc. 105, mOTOK JaHHBIX MOJEIUPYETCA
accoumaTuBHBIM KJaccom OIIEPAIIUSA, ko-
TOpbIit pacrosaraerca mexay PYHKIIVEN
u ACCOIIMAIIMEN OBIIETO ATPUBY-
TA. Kpome Toro, knacc OIIEPAIIVS noseo-
JsieT 6oJiee moAPOOGHO OMMCATE OIlepaLyiy, KO-
TOpBle OM3HeC-(DYHKIMA MOXKET IIPVMEHUTh
K aTpubyTam.

™™
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OTH oNepanuy BKIOYAIOT!
cO34aHue 3JIeMEHTOB aHHBIX;
yAaJIeHNe 3JeMEeHTOB AaHHBIX;

0OHOBJIEHVE DJIEMEHTOB AAHHBIX;

CUNTBIBaHME 3JIEMEHTOB AAHHBIX (TOJIBKO
OJIs1 YTeHNA).

Jlns KasKJoro JeMeHTa JaHHBIX cJaenyeT
rmocrapaTbcsa BbIOpaTb MaKCUMAaJbHO BbBICO-
Kuii ypoBeHb omnepaumii. IIpn aTom ocraib-
Hble 3JIEMEeHTbl JaHHBIX BKJIIOYAIOTCS aBTO-
MaTideckn. Takue IPUBA3KM YaCTO OIMCHI-
BalOTCA ¢ momoiwbio Tabimy (Martin.
Information Engineering I1. 1990, c. 272).

IIJIH Ka@XIaI0ro Tuiia onepam/m co3aerca
oTgesibHBIN KJace — TUII OIIEPAITUL
IIpu sTrom OIIEPAIIVIf cTaHOBUTCA CBA3Y-~
omuM 3BeHoMm Mesxkay TUIIOM OIIEPA-
MU, ®YHKIIMEN u ACCOIMALIVEN
OBIITET'O ATPUBYTA.

Onepaiuy, BbINOJHAEMBIE TOJ WM MHOM
QyHKIMEN, MOXKHO JIOTUUECKU CBSA3ATH APYT
¢ IpyroM, Kak IIOKa3aHo Ha auarpamme Je-
Mapxko. Hanpumep, B (pyHKIMM MOT'YT OBITH
HEOOXOOMMBI HECKOJBKO TIOJIelT AAHHBIX, B
pe3yJbTaTe 4ero Aisi PyHKIMY CINTHIBAHNUSA
MEXAY HMMM YCTaHABJIMBAETCH OTHOLIEHNE
«¥I». 3TU BapMAHTHI CBA3EN MOAEIMPYIOTCA
accoumaTuBHBEIM Kiaaccom CBA3Db mexay
oneparmamy. TUIIEI OTHOIIIEHUM (rme B
JAHHOM CJIydae BO3MOXKHBI OyJieBBl omnepa-
UMn) YKa3bIBAKOT Ha CII0c00 CBA3Y Olepaliuii.
OpHako ciezyeT OTMETUTD, YTO YCTAHOBUTh
BCE€ BO3MOKHBIE JIOTMYECKME OTHOIIEHMS
MEXKAY BXOAAIMMY U UCXONAUIVMHA 3JI€MEH~
TaMy JaHHBIX HEPEaJIbHO.

Hexkoropele MeTOAbI TOTOKOB AAHHBIX, 10—
MuMO  (QYHKIMOHAJIBHO-OPMEHTMPOBAHHOTO
NpeACTaBJIeHN A, BKIIOYAIOT IIpeICTaBJIEHNE,
OpPMEHTMPOBaHHOe Ha JaHHble. Hanpumep, B
metone SADT o06a Tuma MozeJsieil onmcsIBa-
IOTCA C IOMOIIBIO IIOHATHI «(PYHKIIMOHAIb-
HEIVi 6JI0K» 1 «OJIOK JaHHBIX». DYHKIMOHANB-
HBII1 GJIOK yCTaHABJIMBAET OTHOIIEHNA C BXO-
OALMMY, YIIPABJIAUIMUA ¥ MCXOIAIIVMU
JaHHBIMY, IIPY 3TOM IpaBuUja mnpeodbpasoBa-
HWA, T.€. IPUMEHAEMbIe OIepalny, OIChIBa-
I0TCA IPOLIECCOPAMIU.

Biok maHHBIX paccMaTpuBaeTcs C TOYKY
3peHus MHGPOPMALMOHHOTO 00 beKTa ¥ [OKa-
3BIBaeT, C IIOMOIIBIO KaKuX (PYHKIMI Co3haH
3TOT MH(OPMALMOHHBLIL O0BEKT M B KaKUX
emnle (pyHKUMAX OH MCIONb3YyeTCH.

A.3.2.1.1.4. Accouunauus 3KpaHOB

DYHKIMY HPEACTABIAIOTCA C TIOMOIIBIO
YKPaHOB, 0TOOPAYKAIOILMX AaHHbIE UJIM 3a5a~
IOIIVX TT0JIA JJ1s X BBoga. C TakuMy OMs3Hec—
PYHKIMAMHA, KAK, HATIPUMED, <CO3AaHUE 3a-
Ka3a KJMEeHTa», MOMXeT ObITh CBA3AHO He-
CKOJIBKO 3KPaHOB. VI HaoBOpOT, HEKOTOpPBIE
3KpaHbl MOI'YT aKTUBU3UPOBATHCA HECKOJIb-
kuMu pyHKimaMu, CiefoBaTeNbHO, S9KPaHbl
cBaAzaHel ¢ Kiaccom PYHKIIVS accommanm~
el *:* (cm. puc. 105).

OKpaHbl, MCHOJb3yEMblE AJISA BBOAA, 00-
HOBJIEHUA M YZHAJEHUA CBOICTB OOBEKTOB
JaHHBIX, Ha3bIBAIOTCA SKPaHAMM JAHHBIX U
MIPENOCTABJSIOT B PACIIOPAMKEHNME TI0JIb30BA -

 TeJIA CTaHZapPTHBbIE (PYHKUIMM CO3JaHusA, 00-

HOBJICHVA U yOaJICHUS.

SOKpaHbl IPUJIOMNKEHUIT UV (PYHKIMIA OT-
paxkalT TpeOOBaHMA K BXOJHBIM JAHHBIM
WY BBEIXOABI Ou3Hec~PYyHKIMIL

OKpaHbI OMMCHIBAIOTCSA COOTBETCTRYIOMIV-
My Mogenamu. IlpuBaseiasg Mogeu K PyHK-
OMAM, MOMKHO HACTPaMBAaTh KOHQUIYPALIO
pyHKLIMI B COOTBETCTBUY C IPEACTaBIEHHbBI-
MM Ha dKpaHe obbeKTammy JaHHBIX. Hampnu-
Mep, PYHKIMY BBOAA JAHHBIX, CBA3AHHBIE C
TunoMm cyiaocty KJIMEHT, nosBossAoT BBO-
AUTh NAaHHBIE O KJIMEHTAX, a (PYHKI[UK, CBS-
3anHHBIe ¢ TMHOM cyuHocty ITAITMEHT, —
JanHbIE 0 nanuenTax. CpencTBa peJakTupo-
BaHMA (PYHKINI MOYKHO PaCIUMPUTH IIyTEM
U3MEHEHUs CONEPXKAHNA BKpaHa (Harpumep,
aTpubyTOB n06aBJIEHNA UV YAAJICHNS).

Ha puc. 106a noxasaHa MOJAEJb 3KpaHa, CO-
Jepokalias aTpubyTbl TUIIOB CYIHOCTEN
KJIMEHT u AAPEC. CooTBETCTBYIOLIME OTHO-
menna A obpaboTkM MacTep-JaHHbBIX (Pop-
MbI O KJIVIEHTE IIpeACTaBJeHb! Ha puc. 1068. B
atrom npumepe POPMA KJIMEHTA npen-
cTagJisieT coboil BecbMa CJIOMKHBI 00 BEKT NaH-
HbIX. B npaBoit qactu puc. 106a yxkasbiBaeTcs
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™n
ORNEPALIAA
ACCOLIMALINA X
OBLUErO dYHKLMA
ATPMBYTA \f 1.
0.*[o.*fo.* 1
ONEPALIUA
0.* ¢
0.*
----- 9KPAH
UCXOAALLAR
> CBA3b
0.* | 0.*
!N CBA3K 9KPAH
1.1
ACCOLIMALIMA
OBLLEr0 ATPU-
BYTA-CTPAHULA 0.*
0.*
CTPAHULIA
ACCOLIMALINA 1.1
OBLLIETO ATPUBYTA-
PASLEN 0.*
0.*
CTPAHULA
1.1
ACCOLMALIA »
OBLLETO ATPUBYTA- cross
PA3LEN 0.* M
! 0.* L
1 P [
CTPAHHUA Tun cno
obve
Puc. 105. OtoGpaxeHune notoka AarHHbIX C Nomowbio accounaummn ONEPALIUA Puc. 1062
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Puc. 106a. CrpykTypa 1 aTpubyTbl CIIOXHOr0 TUna ob6bekra «popma KnmeHTar»
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" lliaGnon | LLiaGon
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0,n

Anpec

pec 0,n
KIMEHT.

Knuext

Puc. 106B. Mogenb aaHHbIX ans wabnoHa kKineHTa

E
i

sxoiuchan | Sllenkes

Puc. 106r. 3kpaH c Tabnuueit

MCTOYHMK ITPOMCXOMKIECHNSA NAHHBIX, KAKOBbIM
CJIy?KUT MOJEJIb JaHHBIX. OTH OTHOLIEHNA JO-
MIOJTHAIOT MeTaMoZeJsb Ha puc. 105.

OKpaHbl IPOEKTUPYIOTCA 110 Mepapxudec-
ROMy IIPpUMHINITY U COCTOAT U3 CTpaHI/H_I, pa3—
Zes10B 1 cTosbnoB (cM. puc. 1066). JonosHns
MOZENb DSKpaHa [AeTajiAMM KOMIIOHOBKH,
MOMXHO aBTOMaTUYECKU I‘EHepI/IpOBaTb :mpaH,

npencraBieHHb Ha puc. 106r (IDS. ARIS—
Framework. 1997).

Kpowme Toro, mosens Ha puc. 1066 o cpar-
HEHUI0 ¢ Mozesbio Ha puc. 106a momosHeHa
KOHTaKTHBIM JiMLoM. I'pynna JaHHBIX, CBA-
3aHHBIX C aJ[PECOM, IOBTOPAETCA HA JKpaHe B
BUAe TabauIbl.
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A.3.2.1.2. YnpaBnenue
nocpencTBoOM
cobbiTHit
M cooOLieHui

Co6bITIA KaK BJIEMEHT YIPaBJIEHUA ABJIA-
I0TCA OJHMM VI3 OCHOBHBIX KOMIIOHEHTOB CO-
ObrTuitHbIx Lerodek mnpoueccos (EPC), mo-
3BOJIAA OIMUCHIBATH AMHAMMKY OM3HeEC- IIpo-
11eccoB. B 00bEKTHO-OPMEHTPOBAaHHBIX KOH-
Lemmsax BHYTpPEHHee MOBeAeHue OObeKTa
ONVCHIBAETCA AMArpaMMaMy COCTOSHMI, KO-
TOpBbIE TaKKe OTPAXKAIOT yIpaBJeHNe Io-
CPeJCTBOM CODBITHIA

Co0BbITNA MHULIMUPYIOT COOOIIeHNA, 3Be-
IIAIOLIME aAPEeCATOB O TOM, YTO IIPOM30IILIIO TO
1 MHOE cobbITHE. DT COOBIIEHNA MOI'YT IO~
HOJIHATLCA APYToit MH(OPMAaIMeii, 11, B CBOIO
odepenb UHUIMNPOBATDH HOBbIE (DYHKITMIAL

O0MeH CcoOOIIeHUAMM OIIMChIBAeT IMHA-
MUdecKoe HoBeaeHne 00beKTOB U B 00bEeKT-
HO—OPVMEHTHPOBAaHHBIX METOJAX.

YunureBas YCIEIIHOE IIPVIMEHEHVIE MO e~
neii GuBHEC-IIPOLIeCCOB U TOI BayKHON poOJN,
KOTOPYI0 UIrPal0T 00'beKTHO-OPMEHTPOBAH-
HbI€ METOZbI, Mbl BBEIEM OHATUA, II03BOJIA-
0IMe CBA3ATh MOJeJINPOBaHNe, OPUEHTUPO-
BaHHOE Ha IIPOLlecChl, ¥ 00 beKTHO-OPMEHTY-
POBaHHOE MOJleJIMPOBaHMe.

A.3.2.1.2.1. Npasuno CYA

B undopMaTiKe A4 peryamMpoBaHKUS yII-
PaBAAIINX IOTOKOB IIPUMEHAETCA IPaBUIIO
CY ]I (cobeitme-ycaoBue-geiicteue) (Dittrich,
Gatziu. Aktive Datenbanksysteme. 1996, c. 10),
xoTa npasmia CY ]l onmuchIBAIOT TaKKe 1 OM3-
"ec-nipapuna (Herbst, Knolmayer. Geschd
Jisregeln. 1995).

ColbITHA XapaKTepU3yIOT HaIIPaBJIEHHBIE
- OeiicTBusA, 3akyoodad B cebe ¢axThl (4To),
TIPOUCXOAAIIIME B ONpeNeJIeHHbII MOMEHT
BpeMeHnn (korga). B pamxax BpeMeHHBIX cOObI-
THUI <49TO» Y «<KOTZa» COBIAJAIOT (Harpumep, 6
4acoB Beuepa). Y CJA0BUA 33210T 00CTOATENb-
CTBa HACTYILUIEHUA COOTBETCTRYIOLIETO COObI-
TuA. JeiicTBUA onpenesaioT peaKyio Ha BO3-
HMKHOBEHME TOI MM MHOM CUTYalun.

B mozenax dusnec—npoueccos ARIS co-
ObrTUA co3marTeA 00pabaThIBAOIIVIMKY (DYH-
KUMAMK Ui cyObeKkTamMu feifcTBIUA, HaX0s-
IMMuCs 3a paMKaMm Mozenn. B mpoiiecce
MOJEJIMPOBAHNA OTOMPAIOTCA PeJIeBaHTHLIE
COOBITMA, TIOITOMY B MOJEJb BKJIOYAIOTCHA
TOJIBKO T€ COOBITIA, KOTOPLIE BJIMAIOT Ha O13-
Hec—nporuecc. Takum 06pa3oM, yCaI0BUA BXO-
IST B omMcaHue CcOOBITIA, CBOASA IIPaBMJIO
CY I x npaBuixy ClI (cobriTne-zeiicTBIe).

Bmecro ypaBHeHusa «cobbiTme = ofIad
cyMMa 3aKa3a M3BEeCTHa» C [OCJeRyIoIeit
MIPOBEPKOIt yCI0BNUA «001IIaa cyMMa 3aKasa >
5000 pmousn.» (cuenapwii (a) Ha puc. 107) MeI
U1 HadaJjla BBEZEM [Ba BO3MOKHBIX peJie-
BaHTHBIX COOBITUS (cLieHapuii (0) Ha puc. 107).

JleiicTBusL ONMCHIBAIOTCA yKa3aHMEM Ha
HOCJEAYIOIYI0 (PYHKIMIO (<IIPEEeMHMUILY»).
Ilepenaua coobiieHnst 0 HaCTYNIEHNN COOBI-
TUA K CyIeAyoueii pyHKIM (KoTopas TaKuM
obpa3oM akKTMBU3MpyeTcsA) oOO3HaYaeTca
crpeaxkaMu. CTPEJIKY COITPOBOMKAAIOTCA CUM-
BOJIOM «IIMCBMO». Ilepen caenyromeir pyHK-
Lyeii cooOIeHNA TOMEIaioTCA B OUepessb Ha
o6paborky. CoofiieHns MOTyT COREP’KAThb
ZIOTIOJIHMTEJIbHBIE aTPUOYTHI, MepenaloIye
hYHKIVMM crIenMaIbHy0 MH(popManuio 00 ux
o6paboTke.

CBsa3u MekJy CcOOBITMAMM MOTYT OBITBH
CJIOKHBIMM M pa3HooOpas3HbIMu. Hampumep,
JUIA aKTUBM3ALM HEKOTOPOM! (PYHKIMM MO-
sKeT noTpebOBaTBCA HECKOJBKO COOBITHIL,
IIpM 3TOM MHOTJa UTrPaeT poJb JaKe IocJe-
IOBATEJBHOCTh WMX HacTymiaeHua Taxue
CJIO?KHBIE COOBITMA MOYKHO ONMCBIBATBL «aJ-
rebpanyeckn», MCIIONb3Y s OIIEPAaTOPHI AU3b-
IOHKIMY (JIOTMHECKOTO CJIOMKEHMA), TI0CIeN0-
BATEJILHOCTY, KOHBIOHKIUM (JIOTMYECKOI0
yMHOXKeHus) u orpunauna (Dittrich, Gatziu.
Aktive Datenbanksysteme. 1996, c. 26).

A.3.2.1.2.2. Co6bITuiiHble Anarpammsi
npoueccos (CAM)

Meron CAII (B arrymiickoi Bepeuy - EPC)
paspaboran VHCTHUTYTOM MHMOPMALMOHHBIX
cucrem (IWi) Yrausepcurera CaapJiania
(TepmaHMsI) B COTPYAHMYECTBE C (OUpPMOii

Puc. 1¢

SAP A
Prozefn
eTcs K
MOJle.
SKVIHUD!
OusHec:

Mer
YeCKUx
HEIX Be|
coObITHI
HIAS OIIy

Onnc
BBINOJIH
CTOPOHE

npexsaj
CKOJIbKY.
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O6paboratb

3aKa3

Obuias
CyMMa 3aKasa
U3BECTHA

Her

Monyuuts nog-

TUCbH Bbillie-
cToswero
HaYanbHUKa

O6pabotartb

Cuenapuii (a)

XOR = uckniovaiowee uam

Puc. 107. Cnocobbl MopgenupoBaHua cobbiTuii

SAP AG (Keller, Niittgens, Scheer. Semantische
Prozefimodellierung. 1992). Otor meTon ABNA-
eTCA KJIIOUEBBIM KOMIIOHEHTOM KOHIIEIILMIA
mogzespoBanna SAP R/3 pnsa OusHec-mH-
SKMHWPWHTA UM MHAMBULYAJBLHOM HaCTPOWKHU
OM3HeC-IIPUI0KEHMIL.

MeToa 0CHOBaH Ha KOHIIEIINAX CTOXaCTI-
geckux ceteil u cerent Ilerpu. B ynpouien-
HBIX BEPCUSAX COAEPKATCA TOJBKO OIMCAHMA
coOBITMIT U AEIICTBUIL, & YCJIOBUA M COobIe-
HUSA OIIYCKAIOTCS.

Opnuo coObITe MOYKET ITOBJeYb 3a co0oM
BBITIOJIHEHME HECKOMBKUX hyHKImIL C Apyroit
CTOPOHBI, AJIA MHMIMaIMyM cOOBITUSA MHOT/AA
rpeABapuTesbHO TpedyeTcs 3aBeplieHye He-
CKOJBbKMX (pyHKIMIA JlorMydecKne OTHOLIEHNA

lposepuTb ycnosue:
> 5000

06paborarb
3aka3

Monyyutb noa-

NMUCb Bbillie-
croqulero
HayaJlbHUKA

O6pabotath

CueHapwii (6)

OMMCHIBAIOTCSA CUMBOJAMM «¥1» (/\), «BKJIIOUA-
wiee UJIN» (\/) n «uckmaogaioniee VJIN»
(XOR). Ha puc. 108 mpuBeneHb! THUINYHBIE
NPVMEPHI OTHOIIEHUI MEMKY COOBITUAMMN.

Korpa mesxay 3aBeplleHHBIMY (PYHKITMA-
MM U (PYHKLMSIMYU, KOTOPBIE TOJBKO YTO aKTHU-
BM3MPOBAHEI, CYILIECTBYIOT 00Jiee CJIOMKHBIE
OTHOLIIEHMS (HAIPUMED, Pa3JuYHbIE JIOTH-
YeCcKue OTHOIIIeHNUS MEMX Y rpynnamMm QyHK-
1IMi1), B OIIMCAHUY COOBITYA MOTYT XPaHUTHCH
TabaMIBL PeLLIeHNI JJIs1 BXOOAIIMX U UCXOI A~
wyx QPYHKIIMIL.

B undopmaipronnsix cucremax coOBITHSA
npejcTaBJeHbl JaHHBIMY (OOHOBJIEHMAMM).
IIpumepamyt TUNIWYHBIX COOBITHIL, KOTOpPBIE
MIPEAIIOaraloT M3MeHeHUe COCTOAHMA (Ha-
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TIPMME
KL
pabor:

(E1) <E1> em;z

COBb
DOPM
YECKI!
Jeqmp
YECK

&) &)
hd

a) Korpa npowcxoast cobbitus 6) Korga npoucxonaT cobuine
E1 u E2, aktueusupyetcs E1 wnu E2, aktuBusmpyertca

dyHkums F1. $yHkums F1,

(e ) (&)

(e ) (&)
Y
@
F1 F1 F1 F1

F1

Mep, «:

Mu
HMIL II]
Iypup«

8) Kora npoucxoaaT cobbitus r) Korpa nponcxoaut cobuitve
E1 u E2, akrwBmnaupyetca E1 unu E2, aktueuaupyeTcs
byHkumsa F1 un F2. byHKkums F1, wamn dyHkums F2.

1) Korpa nponcxoput cobbitue
E1 ww E2, aktuemamnpyercs
yHKums pewwenus F,
npeaensiowas, Kakoe

U3 ABYX COBLITMIA NPOM30IANET:
vnu E3, namn E4.

Puc. 108. OtHoweHus mexay cobbitusmm B EPC

Puc. 109
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puMep, AJIA 3aBepIIeHnsa Kakoi-aubo pyH-
KIMU MJIM KaK CUTHAJI AJIs AaJibHeieit 06-
paboTKu), ABJIATCA CO3JaHMe 3aKa3a KJIM-
€HTa U BBIIIOJIHEHME 3aKa3a HA OTIPABKY.

B cBasu ¢ ussoxeHubIM Ha puc. 110 kiace
COBDBITHUE npencraBieH kak nogxaacce VIH-
POPMAIIVMIOHHOT'O OBDBEKTA. Jlorn-
YeCKye OTHOLIEHUA MEeKIY COOBITMAMM MO-
JenupyoTca accoumanmeit mesxny JIOTH-
YECKVM TUIIOM OTHOIIEHUS (Hanpmn-
Mep, «u», «uyn») u COBBITUEM.

MHorne nocTaBIOMKYM ON3HEC-IIPUJIOXKe-
HUIT IIPEJOCTABRJIAIT BO3MOMKHOCTL KOH(M-
TyPMPOBaHUSA IIPOTPAMMHBIX PeIUeHMI NoJ,

B2 ARIS Easy Design

Puc. 109.

KOHKPETHBbIE HYKAbl IPEANPUATHUA IPKU 0-
Moy MoJeJsell Ou3Hec-mporeccoB. B kaye-
cTBe npuMmepa Ha puc. 109 mokazan dpar-
MeHT Mozeay Om3Hec-IIpolnecca, IOCTPOeH-
HOMt cpenctBamu Baan Dynamic Process
Modeling (Baan. Dynamic Enterprise
Modeling. 1996). Jasiee Mbl paCCMOTPUM CETH
IleTpn, ocHOBaHHYIO Ha MOZeJN, M300pasKeH-
Hoit Ha puc. 110.

IIpamsie oTHOImIEHNA ¢ PYHKIMET, T.€. OT-
HOIIEHN, He BKJIIOYEHHbIE ABHBIM 00pa3oM B
yIipaBjeHue COODIIEHMAMY, IIPEICTABJIEHBI
accommammamu AKTVBUSAIINA PYHK-
O COBBITUEM u IIOPOMIEHUE

Mogaenb 6uanec-npoueccos Baan (ucmounux: IDS Prof. Scheer GmbH)
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NOTVMECKMIA
™n COOBLUEHWE
OTHOLLIEHUS
X-* e
N, | b ACCOLMALIAA
| COOBLLUEHVE
: 0.*
OTHOLLIEHVE AKTVBM3ALIMS
MEXZY OYHKLMMN
COBbITUAMM or COBbITUEM
kK 0.* 0. E
1.% : 0.*
—  COBbITUE OYHKLMS
e 0.7
: 0.*
UHOOPMA- TOPOXAEHUE ACCOLIMALIAA
okl (< OYHKLAN KoMK [~
OBbEKT COBbITUEM OEbEKT
L KOHTEKCTHbiiA | 0"

OBBbEKT

Puc. 110. MeTtamopenb ynpasnenus cobbitusmn n coobueHuamm (meton CAM)

SOYHKIIUU COBBITUEM. CobbiTHisA, HE OTI-
pepeseHHBIE KAaK MH(POPMAIVOHHbIE 00BEK-
THI, ¥ IPYMEHAEMbIE K HUM (PYHKUNY, TAKKe
CBASBIBAIOTCA C OTUMM  ACCOUMALMSIMMU.
DYHRIIVU MoryT aKTUMBM3UPOBATBCH Of-
HUM MJIV HECKOJIbKMMM coOBITHMsAMU. B TO 2Ke
BpeMs OgHa (PYHKIUA MOKET IIOPOKIAATH He-
CKOJIBKO co0bITHIT. CoOBITHME MOSKET OBITH pe-
3yJIBTATOM BBIIOJIHEHUA HECKOJIBKNUX (DYHK-
umit. HanpuMep, oKoH4YaHME IPOEKTa MHOTA
COITPSAYKEHO C 3aBepIIeHneM OJHOBPEMeHHO-
TO BBIIOJIBEHNS PAA (PYHKIMIA

A.3.2.1.2.3. AnarpaMmbl COCTOSIHUIA

Merong CAII ¢okycupyeTcs HA MOAEN-
poBaHNM OUBHEC-TIPOLIECCOB, OCYLIECTBIAE-
MBIX aHAJUTUKOM. B MozienupoBaumy 00 beK-
TOB AHAJIOTMYHYIO POJIb BBHIIOJHSAIOT Oyar-

PaMMEI COCTOAHMII, XOTA OHM B OoJsbliei
Mepe HalleJIeHbl Ha BHyTPeHHee IIOBefeHue
of’beKTa M ommcaHyue €ro MUKPOIOBEAEeHMA
Jnarpammel sxe CHOII B 3HAUMTEJILHOM CTe-
IeHM OPMEHTMPOBAHBI HAa MOZEJIMPOBaHNE
MaKpOIIOBEeZIeHMs IIeIIOYKM HpolieccoB. Tem
He MeHee oba 1oAxona B 11eJIoM cX0Ky1. VIHor-
Ja IuMarpaMMbl COCTOSHMII NMPYMEHAIOTCA U
Ip¥ MaKPOMOZETMPOBaHNN.

I[I’Ial‘paMMbI COCTOAHM OMMCBHIBAIOT BHYT-
peHHee noBeneHKe 00BEKTOB, (PUKCUPYS UX
COCTOSIHNA U IIePeX0 bl M3 OFHOIO COCTOSHUA
B Jpyroe Ha IPOTAKEHNUY BCETO KMU3HEHHOTO
mmrJa. CoCTOAHMA XapaKTepusyooTes onpe-
JleJIeHHBIMM 3HAYeHUAMM aTpubyToB 00BEK-~
TOB. IlepexoAbl M3 OQHOTO COCTOAHNA B JPY-
roe akKTMBU3UPYIOTCA coObiTusamu. B omuca-
HUAX IIMPOKO INpMMeHAeTcH cucTeMa 000-

Puc. 1

3Haye]
c. 231
1988,

T10J1b3)
Orient

Ha;
TUINY]
Baemol

Bp
Hanpm
BBIIIOJ]
HeHue !
paborx
COOBITY
COBBITY,
BUeE, Hi

obpabor
BaeTcs
Heit:
HOBBIX
KUTb 11
BOOCTB(
JeCTB]
LMOHAT
HYKHO
HBIT IIp
BJIEYET
M3BOJC

Hduar
IPaBUIT;
HUE 3TC
TEOPETH
KaKux-J
COCTOUT
COCTOAH
METOJbL
HYIMBI 1 |
I0TCA 1O
JOOHBIX
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Puc. 111. [uarpamma CoCTOSIHUIA

suauenunit Xapena (Harel. Statecharts. 1987,
c. 231-274; Harel. On Visual Formalism.
1988, c¢. 514—530). OITtoit ke cUCTEMOIL
nosabayercsa Pambo (Rumbaugh et al. Object-
Oriented Modeling and Design. 1991).

Ha pwuc. 111 nokxazana 6a3oBasi CTpyKTypa
TUOMYHON AMarpaMMbl COCTOSAHMIA, IPUBA3LI-
BaeMoOIi K OOBEKTY.

B pamrax ornpenesleHHOro COCTOSAHUA —
Hampumep, «o0paboTka 3akKasa» — MOTYT
BBIIIOJIHATHCS TE MJIM MHBIE ontepauun. Vsme-
HEeHJe 3TOTO COCTOAHNUA Ha «3aBeplieHue 06-
paboTku 3akaza» ABIAETCA, CIELOBATEIBHO,
coObITHEM, aKTHMBU3NpPyoImM mnepexorn. C
cOOBITHIEM MOXKET OBITH CBA3aHO HEKOE YCJIO-
BUe, HALPUMED, «YCIEIIHO JIM 3aBeplleHa
obpaborka 3akasza?» Takoe ycjoBue yKasbl-
BaeTcA B CKODKax.

JeiicTBMA NPUBOAAT K BOZHMKHOBEHUIO
HOBBIX cocTosHMil. IIpnMepom MosxeT ciry-
SKNUTBH AECTBYE «BBbIAaya 3aKas3a Ha IIpou3-
BOJICTBO», TIpeJicTaBJIeHHoe Ha puc. 111. 310
JeiicTBue He obsazaer cODCTBEHHON (hYHK-
LYIOHAJBHOCTBIO, B IIPOTMBHOM CJIydae ero
HYXHO OBbLJIO OBI MOZIENIVIPOBATh KaK OTIEJb-
HBIT nporlecc. Bo3HMKIIIee HOBOE COCTOSHNME
BJIEUET 3a CODOV BHIOJIHEHNE (DYHKLMN IIPO-
WB3BOICTBA.

JnarpaMmMbl COCTOSAHMII CTPOTO CJIEAYIOT
npasuiy CIII. HeyxkocHuTesbHOe cobioze-
HMe HTOro npaBuja TIO3BOJIAET BBIIIOJHATD
TEOPETUYECKYI0 IIPOBEPKY AJA BBIABJIECHUA
Kakux-ymbo OTKJIOHEHNMII B riponecce. B srom
COCTOMT OJHO M3 MNPEUMYIIECTB IMarpaMm
COCTOAHMIL. AHaJIOTMUYHBIE TeopeTudecKye
MeTOABl IPOBEPKM (Bepucurauym) mpume-
HuMbI 1 B Mogesaax CJAII, Ho oHY He BBIYMUCIIA~
I0TCA NIOCPeACTBOM aaroputmMoB. OZHAKO I10-
JOOHBIX Pe3yJbTATOB MOYKHO JOCTHUYb U IIPU

CoctosHue 1 Cobuitue (Ycnosue) [leiicTame CocrosHvie 2
(Og:ggggxa Mlepexon {MpouseopcTeo)

TIOMOLIY 3BPUCTUYIECKUX MMUTALIMOHHBIX MC-
CcJIeIOBAaHMIA.

JdnarpaMMbl COCTOSHMIT IIO3BOJIAIOT CO-
37aBaTh ONMMCAHMA, HAMNOMMHAIOLIME Auar-
pammbr CIII CocTOAHMA ONVICBIBAIOT BBIIOJ-
HeHue PYHKINIL, yIIpaBigeMoe COOBITIAMY U
epexoiaMm.

CrnepoBaTesnbHO, METaMOAeNb AMarpaMm
cocToAHMII aHaJjgorudHa meramomes CJII,
Ha puc. 110.

A.3.2.1.2.4. YnpaBneHune nocpeancrsom
coolLweHuni

YupasiaeHus IOCPEACTBOM COOOLIeHM
TI03BOJIAET OIPEJeNThb, KOTAa U KaK CIeiyeT
pearmporaTh Ha M3MEHEHMA COCTOAHUA
obbexToB. CoobileHnsa nepegarTcs cyopek-
TaM AeCTBIA, KOTOPHIE OCYILECTBJIAIOT 3TN
usMenenus. CoobLieHMe npencTaBiasdeT CO-
6011 TpeboBaHNE OTIIPABUTEJS K ITOJIYUATEIIO
CO3/1aTh BBIXONHOM pe3yJbTar.

B mmarpamMmax COCTOAHMIT HTO YKa3blBa-
eTcsA [NeiCTBMEM, IpeAlIeCTBYIOUMM IIepe-
XO04y B HOBOE COCTOSHME.

ITpu mopenupoBaHMy ITPOCTHIX CODBITUII-
HbIX nenodek (CAII) mmeHa oTnenbHBIM CO00-
LIeHuAM He npucBauBatored. [Ipeanonaraer-
Csl, 9TO COODILEHNS «BXOLAT» B CTPEJKHU, CO-
eAuHAIIME COOBITHMSA C NOCJIEeLYIOIMMU
P YHKIMAMMN.

Ecnu coobiierns MOKHO onmcaTh Ipu IIo-
MOIIM UX CODCTBEHHBIX CBOJMCTB (HaIpuMep,
aTpubyTOB MJIM MHCTPYKIMIL), Ilenecoodbpas-
HO HOCTPOUTH UX TOYHYI MoAess. VljmocT-
paumei MOKET CIYKUTH IpuMep Ha puc. 112,
¢ pparmenTom guarpammer CHTI, onmcriBaio-
meii obpaboTky 3axaza (Scheer. ARIS —
Business Process Frameworks. 1998). Te-
[epb K COOOIIEHMAM, KOTOpble 0003HAYEHbI
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130 MopenupoBanue 6u3aHec-npoueccos

MposepuTsb

Puc. 111. [Mpumep mopenupoBaHus coobLueHui

CMMBOJIOM «ITMCBMO», MOXXHO IIPMBA3aTh pas-
JUYHBIE CBOJicTBa. B cooTBeTCcTBMM € 3TUM
cylenyeT pacliMpUTh MeTaMOJeJb, [IOKa3aH-
Hyto Ha puc. 110. Kmace COOBIIIEHUE cBa-
3BIBAETCA C acCCOUMATHMBHOM CTPYKTYpPOM
AKTUBUSAIINA YHEKINUM COBLITH-
EM. OznHo u TO »Ke cOOOILIeHMe MOMKHO Ha-
NpaBJATE Pa3JIMIHBIM (PYHKIMAM, XOTA K
«aKTUBUBUPYIOIE» CTpeJKe HNPUBA3AHO
TOJILKO OJHO COODIIleHNe.

B 06BbeKTHO-OpMEHTMPOBAaHHOM MOJEJN-
pPOBaHMM yIIpPaBJEHME IIOCPECTBOM COO0IIIe-
HUIT nMeeT ocoboe 3HaYeHMe, ITIOCKOJIbKY TI0-
TOK COODILIeHNMIT MeX Iy 00 bEKTaMU YIIPaBJIA-
eT rmoBeAeHneM cucreMsl. I1oToku coobiernit
MHUIMUPYIOT o00pabotky 3amau. Ilomumo
OOBEKTOB «OTIPABUTENb» WM «IIOJyda-
TeJb», COODIEHMS BKJIOYAIOT (PYHKIIO U
HeoOXOAMMBIe NapaMeTpPhl, KOTOPHIE HYXHO
nepegatk. OTpaBuTessb TpedyeT OT moJryya-
TeJisA BHIIOJHUTDH JAaHHYIO (PYHKLMIO M Bep-
HYTb pe3yabTaT(bl). OTOT IIPOLIECC ITOKA3aH
Ha puc. 113.

O0bekT «kameHT JPKOYHC» IIOCBLIAET
o0BbekTy «musnenue 1234» coobuienne ¢ Tpe-
00OBaHMEM BBIYMCJINTH CTOMMOCTH 3aKasa Ha
10 mTyx onpenesieHHOro usgenua. OTeer Ha-
IPaBNAETCA 00BEKTY «KJIUEHT», XOTS, CTPOTO
roBOpA, H5TO COODIIeHMEe aKTUBUSUPYETCS
(PYHKIMEN «BBIUMCINTL CTOMMOCTE 3aKasa.
CoorBeTcTBYIOIIMIE 0OBEKT IIPOBEPAETCS C
LIeJIbIO ONIPENENINTh, PeaJn30BaHa Ji B HEM
Tpebyemasa pyuruusa. Ecau set, To uccieny-
eTcA MepapxydA HacJeAOBaHMA O0bEKTa OO
TeX IOp, MOKa MCcKoMasa pyHKuMA He OyzeT
HaligeHa.

Odopmuts
3aKka3 Ha
nocTas

BaTb NPOM3-
BOACTBO

OpHMM M3 BaXXHBIX CBOMCTB OOBEKTHO-
OPMEeHTUPOBAHHOTO II0X0/1a ABJIAETCA II0JIV-
Mopdu3M. ITO 03HaUaeT, YTO HEKOTOPHIE CO-
oOILIIeHNA MOTYT HAIpPaBJIATHCA K O0bEKTaM
PasSINYHBIX KJIACCOB, AKTUBU3UPYS Pa3jmd-
HbIE [IPOIIeCChl B 32 BUCUMOCTH OT criocoba pe-
anM3auyy HeoGXoAUMOo PYHKIMN.

MapmpyTsl coobiennii moryt nsobpa-
YKATBHCA B ByJe AUarpaMM B3aMMOJENCTBUIA,
npu4YeM 376eCh BO3MOKHBI Pa3JIMYHBIE [IOZ-
dopmer. Ha puc. 114 npencraBieHa nogpob-
Has JuarpaMma, IoKa3bIBaolad HoCaei0Ba -
TeJbHOCTb 00MEHa COODIIEeHMAMM ¥ MX pac-
IpezeJieHne BO BpeMeHN. 371eCb KOHKPETHBIN
MPOLIECC MOKHO IIPEeACTABUTE Kay 3azady,
obpabaTeiBaeMyI0 ABYMA 00 bEKTaMI.

B yniporrieHHOM Buzie AMarpaMMbl B3ayMO-
IefiCTBMII MOTYT OTPAa’KaTh TOJBKO 0OMeH Oa-
30BBIMM COODIIEHMAMU MEXKIY OOBbeKTaMmu
6e3 meTasm3alMy BpEMEHM WJIM IIOCJEN0Ba-
TeJIbHOCTEIN.

B ngnarpammax 06’ be€KTHO-OPUEHTHMPOBAH-
HBIX KJIACCOB MAapLUPYThI COOOLIEHMIT yiKe
ompezesieHb! accouyanmaMy. VIMeHHO 11oaTo-
My MOZEJMPOBaHME accoLMaluii urpaer Ta-
KYI0 Ba’XHYI0 POJib B 00'bEKTHO-OPMEHTHUPO-
BaHHOM aHaJmse. IloMmyMo MapUIpyTOB c000-
IIeHMI, MOZEeJIMPYEMBIX accolMalnamu, Ob-
BalOT TakKe crenmuaasubie (ad hoc) coobmie-
HIA, [A€E II0JIb30BaTEIM aIPeCyYIOTCA K OIlpe-
ZJeneHHbIM oObekTaM. OZHAKO 3TN MaplIpy-
TBI COODIIIEeHNIT He BKJIIOYAIOTCA B OIIpefeie-
Hye TpeboBaHMIA, a OMUCHIBAIOTCA HEIIOCPE-
CTBEHHO Ha CTaJUM UCTIOJHEHUS.

Ha puc. 115 npepcraBieHa MeTaMO#esNs
IMarpaMMbl KJIaCCOB, AOIOJHEHHASA yIIpaBJje-
HMEM IIOCPeICTBOM coolIenmii (cMm. puc. 101).

Puc. 1

Puc. 11.

CO0
KIun
I'"X 00'b
JISTIOTCST
IOlMe B
BaTeJbH
MEHH, a
IOTCAK C

Onpe,
BJIEYD 3%
TOTO WM
U KOHKDE
HUE 03K
MOJKHOCT
3u (0.1)
JOM. Co
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KNUEHT

Wmsi: ixoyHe
Anpec: Yukaro,
wT. Unnuxoiic

W30ETME

0O603HaveHue: | 1234
LleHa: 250
Cxnapckoii 3aka3: 250

O6HoBUTL CKNaACKOI

O6HOBUTL anpec

BuiuncauTb CTOMMOCTH 3aKasa Ha 10 mwn>
3aKa3

BuumcnuTs crou- $2500
MOCTb 3aKa3a 3aKasa

BbMMCNITL CTOMMOCTL

Puc. 113. OO6meH coobLueHuaMM Mexay obObekTamu

OBbEKT 1 OBBEKT 1 OBbEKT 1
Coobuwenve 1 >
< Orser 1
Coobiuenve 2 >
< Coobienme 3
Orser 3 L
v P Orser 2
Bpems h

Puc. 114. [narpamma B3aMMOAOENCTBUN

COOBIIEHV{ nanpasastoTcs or PYH-
K OBBEKTOB k ®YHKIIAM npy-
I'MX 00'bEKTOB, IIPU 9TOM OTHOILIEHNS OIIpeie-
JIAIOTCA accormanuamn. VIanenus, yuactBy-
I01Me B Iponecce, 0003HAYAIOTCHA OCHeI0-
BaTEJIbHBIMI HOME€PaMy NI OTMETKaM Bpe-
MEeHM, a [IapaMeTpsl [lepefayy NpUBA3LIBaA-
10TCA K COOOIIIEHUAM.

OmnpepenieHHOE COCTOSHME MOMKET TIO-
BJIeYb 3a co0oJi IpMMeHeHMe (BbIIOJHEHNE)
TOrO WJIY MHOTO METOA, HO MOKEeT BKJIIOYATh
¥ KOHKPEeTHOE OIMCaHNe, HalIpMMep, COCTOA-
HUEe OKUIAHUA. B MeTaMoOAesax TaKad BO3-
MOXKHOCTB 0DecrieunBaeTCa MOIIHOCTBIO CBA-
au (0.1) mexxny COCTOSAHMEM n METO-
JOM. Cocrosauue naummmpyercs COBBITH-

EM, xoTopoe, B CBOIO O4epe/lb, aKTUBU3UPY-
eTcA APYTUM COCTOSHMEM.

Ecau nonaTHe «COCTOAHME» IPUPABHATD K
TIIOHATUIO «(PYHKLMSA», TO MeTacTPYKTypa
AyarpaMMbl COCTOSHMIE OyIeT cormocTaBuMa ¢
METaCTPYKTYPOI YIIPOIIEHHO! AyarpaMMbl
CJIII, xotsa 1 6e3 ee JOTMYECKUX OTHOILIEHNI],
CBA3BLIBAIONINX COOBITUA.

A.3.2.1.2.5. Csfa3biBaHMe 00BLEKTHO-
OPUEHTUPOBAHHOro
MopenupoBaHnua u CAN

HeMmoTtpsa Ha TO, 4TO MOZeNMpoBaHue 613-
HEC-TIPOLIECCOB M OG'BEKTHO-OPMEHTUPOBAH-
HOe MOJEeNMpOBaHUE MMEIT pasHble mapa-
OWUTMBI, HEOZHOKPATHO IIPEAIIPVHMMAJNCD
TIOTIBITKY OO BEVHUTE TO U PYTOe.
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MEeTaMOUEI b YIIPABIITIVIZT UUUVLLU vy

Puc. 115.

MoaenvpoBaHne OTHOLWUEHUIA MeXAY Pa3HbIMU TUNAMKN NPeACTaBNEeHNA 129

Puc. 111. [dnarpamma COCTOSHUMN

3HayeHnit Xapesa (Harel. Statecharts. 1987,
c. 231-274; Harel. On Visual Formalism.
1988, c. 514—530). Ortoit ke cuCTEMONR
noab3yerca Pambo (Rumbaugh et al. Object-
Oriented Modeling and Design. 1991).

Ha puc. 111 nokazana 6a30BasA CTPYKTypa
TUIINYHOM AyiarpaMMBbl COCTOSTHUIM, IPUBA3bI-
BaeMoii Kk OOBEKTYy.

B pamkax ompenesieHHOr0 COCTOSHUA —
HampuMep, «obpaboTka 3aKa3a» — MOTYT
BBIIIOJIHATHCSA TE UJINM MHbIe onepauun. Vizme-
HeHle HTOT0 COCTOAHMSA Ha «3aBepIeHne 06-
paboTkM 3aKas3a» ABJIAETCH, CJIeTOBATEILHO,
cobpIiTiieM, axkTUMBM3MpYMOmM mepexon. C
cOOBITHEM MOSKET OBITH CBSI3aHO HEKOE YCJIO-
BUE, HAIPUMEP, «YCIIEIIHO JIM 3aBepIIeHa
obpaborka 3akaza?» Takoe yCcJOBue yKa3bI-
BaeTcs B CKOOKax.

HeiicTBuA OpUBOAAT K BO3HMKHOBEHMIO
HOBBIX cocrosHMil. IIpumMepom MosxeT ciy-
SKUTh OEMCTBME «BblAa4a 3aKal3a Ha [POM3-
BOJZICTBO», IIpeZcTaBIeHHoe Ha puc. 111. 3To
ZevicTBue He o0JsamaeT COGCTBEHHOM (PYHK-
LIMOHAJBHOCTHIO, B IIPOTMBHOM CJIy4ae €ro
HY?KHO ObLJI0 OBI MOZEIMPOBATH KaK OTHeJIb-
HBIT 1Ipouecc. Bo3HMKIIEe HOBOE COCTOAHME
BJiedeT 32 co00i1 BRIIOJIHEHMEe PYHKIIUY IIPO-
U3BOJICTBA.

JnarpaMMbl COCTOSHMII CTPOTO CJIELYIOT
npasuny CHIL. HeykocHuresbHoe cobioe-
HM€ 3TOr0 MpaBMJIa TO3BOJIAET BBHIITOJIHATH
TEOPETUUECKYIO IIPOBEPKY AJA BBISABJICHMUA
Kakux-Jando OTKJIIOHEHNI B npoiiecce. B sTom
COCTOMUT OJHO M3 IPEMMYILECTB IMArPaMM
COCTOSHMIL. AHAJIOTUYHbIE TeOpPeTUYEeCKue
MeToAbl IIPOBEPKM (BepudpUKalmu) Ipume-
MBI 1 B Mogesiax CIII, Ho oHY He BBIMVCJIS-
IOTCSA [IOCPEACTBOM aaroputmMoB. OgHAKO 110~
IOOHBIX PE3YJIbTAaTOB MOMKHO JOCTUYB M IIPU

Coctosnue 1 Cobbitve (Ycnosue) [leiicteue CocrosHme 2
{ Ogapég‘;;"a Mepeson (Mpov3soacTBo)

IIOMOIIM 3BPUCTUYECKNUX MMUTAIMIOHHBIX MC-
CJIeI0OBaHMIA.

JduvarpaMMbl COCTOSHUII ITO3BOJISIOT CO-
37aBaTh OIMCAHNSA, HAIOMMHAIOIME Auar-
pammel CJIL CocToaHMA ONMCHIBAIOT BBIITOJ-
HeHye (PYHKIMI, yIIpaBiigeMoe COObITUAMY U
NepexojaMu.

CnenoBaTesIbHO, METaMOZEJb IJUArpaMM
cocToAHMIT aHaJormyHa metamomesm CJIII,
Ha puc. 110.

A.3.2.1.2.4. YnpasneHue rnocpeacTtsom
Cco006LWeHu

YopaBjeHus ImOCPeACTBOM coobieHnit
[I03BOJIAET OIIPEeJEeNTD, KOTAA U KaK CIeLyeT
pearupoBaTb Ha U3MEHEHUA COCTOSHUSA
06 bexToB. CoollleHNsa epeanTca CyObeK-
TaM JelCTBMA, KOTOPLIE OCYILIECTBJIAIOT 3TU
usmeHeHnd. CoolIeHne IMpeJCcTaBiIAeT CO-
6ot TpeboBaHMe OTIIPABUTENA K IIOJTYYaTEIIO
CO3/aTh BBIXOJHON PE3YJIbTAT.

B auarpammax cOCTOAHMIT 5TO yKasbIBa-
eTcs JelICTBUEM, MPEeIIIEeCTBYIOLIVIM Iepe-
XOAy B HOBOE COCTOSHHE.

IIpu MomeMMpOBaHMM IIPOCTBIX COOBLITMII-
HbIX nemnovek (CII) nmena oTAeIbLHBIM CO0O0~
LIeHNAM He npuceauBaiorcd. Ilpeamonaraer-
Csl, 9YTO COODILIEHMA «BXOLAT» B CTPEJIKH, CO-
equHAINNE COOBITUA C MOCJIENYIOIVIMA
dpyHKRIMAMMN.

Ecam coobiienna MOXKHO OMMcaTh Py I0-
Mo UX cODCTBEHHBIX CBOVCTB (HaIIpyuMep,
aTpubyTOB MJIM MHCTPYKLMIL), 11esIecoodpas-
HO MOCTPOMUTH MX TOUHYIO MojeJb. VsmocT-
parmest MoXKeT CIYKUTh IIpuMep Ha puc. 112,
¢ pparmentom guarpammsl CAII onycsiaro-
et o6paGoTky 3akaza (Scheer. ARIS —
Business Process Frameworks. 1998). Te-
Iepb K COOOIIEHMAM, KOTOpble 0003HAuEHbI
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OdopmuTb
3aKka3 Ha
NnoCTaB!

Moctynun

Cnnaupo-
BaTb NPOU3-

3akas BOJICTBO

Puc. 111. TMpumep MogenupoBaHusi COOBLLEHMI

CUMBOJIOM «IIMCBbMO», MOYKHO IPMBA3ATh pas3-
JU4Hble cBoOVicTBa. B cooTBeTCTBMM C 3TUM
cllefyeT paclIMpUTh MeTaMOZeJb, IOKa3aH-
Hyto Ha puc. 110. Knacc COOBIIIEHME cBa-
3bIBa€TCA C AaCCOLMATUBHON CTPYKTYypPON
AKTVBU3AIINA SYHKIOUN COBBITU-
EM. Ozgno u TO »Ke cooOllleHMe MOKHO Ha-
NpPaBJATE PA3JINYHBIM (PYHKIMAM, XOTA K
«aKTUBU3UPYIOIIleil» CTPeJIKe IIPUBA3aHO
TOJILKO OJHO COOOIIIeHMe.

B 00beKTHO-OPMEHTMPOBAaHHOM MOZIEJN-
POBaHUM yIpaBJIeHME IIOCPeICTBOM co0bie-
HUi1 uMeeT ocoboe 3Ha4YEeHMe, ITOCKOJIbKY I10-
TOK COOOIIIeHMIT MeX Ty OO beKTaMu yIIpaBJIsa-
eT nIoBeneHneM cucTeMsl. IToTokn coobiiennit
MHNIMUPYIOT o00paboTky 3azau. Ilommmo
00'bEKTOB «OTIPABUTENb» WJIM «IOJIyda-
TeJNb», COOBIIEHMA BKJIOYAIOT (DYHKIMIO U
HEO6XOI[I/IMI:\IE ImapaMeTpbl, KOTOPbIE HYXXHO
nepeznats. OTnpasuTesb TpebyeT OT Moyya-
TeJIsT BBINOJHUTL SAHHYIO (MYHKIMIO 1 Bep-
HYTb pegdyabTaT(bl). ATOT IIPOLECC MTOKa3aH
Ha puc. 113.

O6bekT «kjmeHT J[PKOYHC» IIOCBLIAET
obbekTy «usnenue 1234» coobuienne ¢ Tpe-
60BaHMEM BBIMNCJINUTEH CTOMMOCTHL 3aKaza Ha
10 wiTyK onpenesnenHoro nageansa. OTeer Ha-
IpaBiasgeTcd 00bEKTY «KJIMEHT», XOTH, CTPOTO
TOBOpHA, BTO CcOOOIeHNe aKTUBU3UPYETCH
dYHKIMEN «BBIYUCIUTH CTOMMOCTb 3aKa3a».
CoorBercTByOLMit 00'bEKT IPOBEPAETCHA C
LIEJIBIO OIIPEeZENTh, Pealn30BaHa J¥ B HEM
Tpebyemasa dpyukumsa. Ecau Her, To uccaeny-
eTCA vepapxusi HacleJOBaHMA OOBeKTa H0
Tex IOop, NMoKa UcKoMasa (PyHKIMA He Oyner
HaaeHa.

OngayM M3 BasKHBIX CBOVCTB O0'BEKTHO-
OPMEHTMPOBAHHOIO IOAX0a ABJIAETCA IOJN-
Mopdu3M. ITO O3HAYAET, YTO HEKOTOpbIe CO-
oOIIIeHNs MOTYT HAIPaBJATHLCA K O0BEKTaM
Pa3iNYHbBbIX KJIACCOB, aKTUBU3NDPYA pa3Jjimi-
HbIE IIPOLIECCHI B 3aBMCUMOCTH OT criocoba pe-
anmsanuy HeoOXoAUMOM PYHKIN.

Mapuipyrsr coobmennit moryt usobpa-
JKaTBhCA B BUJe OMarpaMM B3aVMOLENCTBUIA,
OpuYeM 37eChb BO3MOXKHBI Pa3JIMYHBLIC ITOX-
¢opmeL Ha puc. 114 npeacrasiena moapob-
Has IuarpaMma, IoKa3bIBaIoIasi [Iocae0Ba-
TeJBHOCTb OOMeHa COODIeHMaAMM U MX pac-
npejeJieHUe BO BpeMeHN. 31eCh KOHKPEeTHBIN
IIpOoIleCcC MOYKHO IIPEACTaBUThL KaK 3alady,
obpabaTriBaeMy!o IByMs 00 bEKTaM.

B ynpolieHHOM Byifie AMarpaMMbl B3aUMO-
IECTBUII MOTYT OTPasKaTh TOJHKO 00MeH Da-
30BBIMM COODIIEHMAMM MeXIAy oObeKTaMu
0e3 meranM3aluy BpEMEHM UJM TOCIAEN0Ba-
TEeJILHOCTEN.

B nuarpamMmax 00 bEKTHO-OPMEHTVPOBAH-
HBIX KJIACCOB MAapIIPYThI COODLIEHMII yike
onpezesieHbl acconmarmsamu. VIMeHHo osTo-
My MOZEJMPOBAaHME acCoLMalyii urpaer Ta-
KYIO BaXXHYIO POJIb B 00'bEKTHO-OPUEHTUPO-
BaHHOM aHaJm3e. IIoMMMO MapIIPpYTOB c006-
LI{eHNii, MOZEMPYEMbIX acCOLManuAMMY, Obi-
BAIOT TaKoKe crenyaJibable (ad hoc) coobure-
HHMA, Te TTOJIH30BATENN aJpPecyoTcsa K olpe-
DeseHHbIM oObexTaM. OgHAKO 5TU MapLIPy-
TBI COODLIIEHNIT He BKJIIIOYAIOTCH B OIpezesie-
Hye TpeOOBaHMiA, a OMMCHIBAIOTCS HEIOCPE-
CTBEHHO Ha CTaJIMM VICTIOJIHeHUSL.

Ha puc. 115 npeacraBieHa meTamMozeis
JuarpaMMBbl KJIacCOB, JOMOJIHEHHAS yIIpaBJe-
HMEM NoCPeICTBOM coolennit (cm. puc. 101).

Puc. 11

Puc. 11«

CoO
R
X 06bi
JIAKTCH
0IIMe B
BaTeJIbH
MEeHH, a.
IOTCAK C

Ormpe
BJIEYL 3
TOTO NIV,
M KOHKD!
HIE OMF

MOYKHOC"
3u (0.1)
JOM. Cc
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MoaennpoBaHue OTHOLUEHUIX MeXAy PasHbIMM TUNaMU NPEeACTaBNEHUA 131
KJIMEHT U3AENME
Wms: xoyHe OboaHayenve: | 1234
Anpec: Yukaro, Liena: 250
wr. UnnmnHoiic Cxnagackon 3akaa: 250
OBHOBUTS apec BoMCAMTL CTOMMOCTDb 3aka3a Ha 10 mTyK> (S)g(:gwm CKNALCKOM
BhI4MCANTS CTON- < $2500 BbiuMcnnTb CTOMMOCTL
MOCTb 3aKasa 3aKasa
Puc. 113. O6meH coobiennamm mexgy o6bekTamm
OBbEKT 1 OBbEKT 1 OBbEKT 1
CooBwenue 1 .
P Orser 1
CoobuieHue 2 _
< Coobuienme 3
Orser 3 N
v P Otser 2
Bpems

Puc. 114, [uarpamma B3anMopeincTBuii

COOBIIIEHHNS manpasaaotca or PYH-
KIIVIYI OBPBEKTOB x ®YHKIIMAM apy-
I'MX 0O'bEKTOR, [IPM DTOM OTHOIIIEHNA OIIpee-
JNAITCA accoumarmamu. Vzgemms, y4acTBy-
e B ripouecce, 0603HavaOTCA MOCIEN0-
BaTeJILHBIMY HOMEpaMy MJIM OTMETKaMM Bpe-
MEHH, & TIapaMeTpHl Nepeady NPUBA3bIBa-
IOTCS K COOOIIEHMNAM.

OnpepesieHHOE COCTOSHME MOKET II0-
BJIeub 3a c000Ji nmpuMeHeHue (BBIITOJHEHNE)
TOTO MJIM MHOTO METOAA, HO MOXKET BKJIIOUATH
U KOHKpPeTHOe OIIMcaHue, HaIpuMep, COCTOA-
HMEe O:KUAaHUsA. B meTamozensax Takas BO3-
MOYKHOCTB 00eCIIeyBaeTCA MOLIHOCTEIO CBA-
3u (0.1) meskny COCTOAHUMEM u METO-
IOM. Cocrossuamne naunipmpyercsa COBBITH -

EM, xoTopoe, B CBOIO Ouepenb, aKTUBUIUPY -
eTCA APYTUM COCTOAHVIEM.

Ecan noHATHE «COCTOAHNME» IPUPABHATD K
MOHATUIO «(PYHKUMSA», TO MeTaCTPYKTypa
JAVIarpaMMBbI COCTOSAHMI OygeT CorocTaBmuMa C
METACTPYKTYPOI YHIDPOIUEHHOM AuarpaMMbl
CIII, xoTa 1 De3 ee JIOrMYECKUX OTHOUIEHM,
CBA3BIBAIOIINX COOBITHSA.

A.3.2.1.2.5. Cesi3biBaHUe OOBEKTHO-
OPUEHTUPOBAHHOIO
moagenuporanusa n CAMN

Hemotpsa wa To, uT0 MOmenpoBaHue Ou3-
HEC-TIPOLIECCOB ¥ 0DBEeKTHO-OPMEHTHPOBAaH-
HOe MOJeJIMpPOBAaHME MMEIOT pasHble Iapa-
JUATMBI, HEOJHOKPATHO IpeANpMHVMAJINCh
MOIIBITKY 00 BEAVHNATD TO M APYTOE.

149



Mopennposanue 6M3Hec-NpPoUECCOB

132

W3nL9303
BWHBOL1300
IMHITKOJOU

BIHOMIN
aunamedgQ

aroxr'ou WoHHegodMLHANAO-0HL89g90 ndu MWBUHAMQOO09 BUHBLgRdUA quaToWeLs

‘SL1 "ound

L

bl

13990
WIGHHOMT
“YWJODHU

3InL9900 0 T 0 3NAOLOA
P 1 m
JUHvE
wid3g0dU -Om3LrOvH
W3INLI9900 .
|||||||||| BUHBO01209 OVHBHMKTOU
BUNMTYEUEU DIV
BMHRE0dUHUNOT -~ »0
BUDIHAD | — . 1 ooviny
*..o «..o * o ] *..
L * o ..o
P 10 *
IMHEOLD0D AVHBHLIOLIGE HOLN
A e
0 x 0
« 0
= | BUAMYMNIOO0Y
IMHIMI000 + 0
— UATIVUIIOOOV
0 LmL

x0

DOV
-1A9UdLY
BUNVYMNOJJY

« 1

AL9undLy

WhVITEd3U
d13NVdVLl

150



133

Mo,nenuposalme OTHOLUEHMA MeXAY paSHbIMU TUNaMKU NPeACTaBNeHUN

(29 "2 ‘661 Sunsaifjapouisfazoidsifpyssany 214a13ua140092(q0 "§foH M28ung) UTD vnWwedient stma 8 e209N10dU OJOHLOU SUHBONLQD “BQ L | “Ond

1BHKdu Ye

ME usHMd

\»M
L —

BHOLEOHEL Mxo_aozs WalLna
-0A e1HanIN
QLO0H o -udu BH MOk

Hee0d
epifodu
oeLeg

-udu u¥0Bh
-daNNON HE

9130HQOIOLD
-0.

A ©H eLHam|
-0l -dONWOX Yg

eniATodu
oeueg
qiereo)

Foduy
amhMLeH
qwmdasody)

NE LisLioe
UMAODHADNINON
aindagod||

NE) BLHAUIN
gexee qresod

-nrfndod)

BLHOUIN
aunamedgQ

{

151



134 MoaenupoBaHue 6usHec-npoueccos

O6vexr
3akas KnmeHTa Obpauenve gmn '
KIMeNTa PoRyKT:
[ Onpepenutb
\ Saka3 O Tposeputs Mponykr
KheHTa Haname ——— > EETCR
onpegeneH
P 3K
O Npoeeputs D x onpenenex MpoaykT He
TEXHUHECKYI0 TEXHUYECKN O Cospars umeerce
OCYLLECTBUMOCTb @ OCYLLISCTBUM, 3ana§ ;x‘
3K
TEXHVYECKN HE 3anac
3K OCYLLECTBUM, npogykra
[ Nposepus coaman
KOMMEpYecKuii onpeaeneH
acrexT 3K
OR —> { KOMMEp4ECKH
NpUeMIEM
3K kom-
MepYECKH He
npremiem
3K
TEXHNYECKU
OCYLLECTBUM, 3K
KOMMepHecku
O Npunsms f;‘ém?" TDHEMIIEM
@ M CNOCOGHOCTL
KIWeHTa
Obvexr
Knuenr:
3 Ycraxosuts
< 3K kom- KPEAMTOCOCOBHOCTE
O Otxnouuts @ < M:P::;;Vé;e KHeNTa @ 3K OTKNIOHEH
Kpeputo-
M CMOCOBHOCTL
K/MEHTA He
CTHOBNIEH]
He uMeeTcs

3K oTknoHeH

Puc. 1166. Onucanue cobbiTWi, ABNSIOLLMNXCA PE3YALTATOM BbiNOAHEHUA QYHKUWIA (Bungert, Hefs.

Objektorientierte Geschdftsprozefimodellierung. 1995, c. 61)
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O6vexTHbiA knace

<:> Cobuitue / coobiuenme

arpubyT ak3emnanpa

Opraiu3aumMoRHas
€AuHula

Oneparop

Yrpagnsiowmi

NOToK

4————> QTHoweEHMEe 3aKa3 / BLIXOA,
e [paHnua

Dynkuma

Otmetka 0 npoBepke
TeXHUYECKOro acriekTa

OTmeTka 0 nposepke
OMMEPYECKOrO acne!

3aka3 knmeHTa

KiWeHTa

lMocTynun 3aka3s

3aka3 knueHTa
Ha NOCTaBKY

‘ [puHaTUe 3aKa3a

MposepuTh
TEXHUHECKUIA acnexT

A

Ha OCTaBky
Henpuemnem

(Omen(a O NPUHATUN )—
)__
( [Dlara 3akasa )—

( Ne 3akasa

4]
Knunenr [
OpranusauMosHas |
eAVHMUA
MNo3nums 3akasa knmeHTa €
Wanenve <

[ )

Puc. 117.

3aka3 KmeHTa
Ha NOCTaBKy
npvuemnem

\ 4

MposepuTh

KOMMEDYECKUI acrekT

3aka3 knuexTa
Ha NOCTaBKy

3aka3 KnueHTa
Ha NOCTaBKy

hL{ MpunHsiTb

‘ TpuHsiTHE 3aKasa

—/

NPpUHAT
A 4 ‘ Bsop, 3akaza
| p| 3axas kmenTa
Co3patb I
Beectu |

3akas KknneHTa
BBEJEH

Ob6bekTHO-opueHTUpoBaHHasa avarpamma CANN ana BBoAa 3akasa
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136 MoaenupoBanue 6usHec-npoLeccos

CymecTByer zaBa cmnocoba cBA3M Auar-
pamm CHII ¢ 00beKTHO-OPMEHTMPOBAHHBIM
MOJeJVIPOBaHUEM.

B kouueniuu, npeasiosxensoi Byareprom
un Xeccom (Bungert, Hefl. Objektorientierte
Geschdftsprozeffmodellierung. 1995), nuarpam-
mpl CHOII mMokHO TpaHCcOPMUPOBATE B
o6 bekTHEIE Momenu ¥ Haobopor. IIpumepsl
(cnerka BMUAOMBMEHEHHBIE Y PacLIMpeHHbIE
110 CPAaBHEHMIO C OPUTMHAJIOM) IIpMBEIEHb] Ha
puc. 116a 1 1166.

Mpb!I MCX0VIM 13 TOCBLIKN, YTO MH(OPMalu-
OoHHbIE O0BEKTHI, ucnosb3yeMble B CIIT, Mook-
HO OIIMCATh KaK 00BEKTHO-OPMEHTUPOBAHHBIE
kJaccel. K HMM NpuBA3RIBAIOTCA (DYHKIMN 1Lie-
TIOYKM [IPOLIECCOB, a aKTMBU3NUPYIOLME COObI-
THA U CODBITHA, aKTUBUIVIPYEMBIE KJIaccaMy, B
CBOIO OYepenb, IPUBA3BIBAIOTCA K MHQOpMa-
IVIOHHBIM o0 beKTaM. AXTUBM3MpPYIOIE
00'BEKTHI TIPMHMMAIOTCA B ByZle COODIIIeHMII 1
MOTYT II€PECBLIATHCSA COOBITUAMY, AKTUBMU3U-
POBAHHBIMM APYIUMY (PYHKIMAMN. BHyTpeH-
HIt€ VI BHEITTHYE COOBITMA MOKHO OIMCHIBATE 110
otxenbHOCTH. OmnmcaHHasA MeTaMoAeJsb COOT-
perctByetr MeTamozesu CHAII (em. puc. 110).

B konnenuun Hiorrrenca u lummepman-
Ha ynpasjieHme coberTuaMu CIII mepeno-
cuUTCcA Ha IOTOK OOBLEeKTOB (Scheer, Niittgens,
Zimmermann. oEPK. 1997; Niittgens, Feld,
Zimmermann. Business Process Modeling. 1998).

O0BeKTHO-OPUEHTHPOBAHHBIE COOBITHII-
Hble auarpaMmsel rporeccoB (0CJIII) cBA3bI-
BAaIOT yIpaBJICHME COOBITUAMM, OPUEHTUPO-
BaHHOE Ha IIPOIIECCHL, C 3JIEMEHTaMy 00BeKT-
HO-OPVMEHTUPOBAHHOTO MOZEJVPOBaHNUA
OO0 beKTsl TPYNIMUPYIOTCA B COOTBETCTBUM C
IIOTOKOM YIpaBJEHMA IIpoHeccaMmyl, a K HUM
IIPY [OMOIIY COOTBETCTBYIOLIEN MPOLEAYPHI
NpPUBA3BIBAIOTCA oOpabaTeiBatomye QyHK-
uun. Ilo cyTu, 970 0fHA M3 BO3MOXKHBIX pe-
BEpCMIT ONMCAHMA IIPOIECCHOrO KOHTEKCTa,
KaK [MOKa3aHo B 001iell Mmozmesy Ou3Hec-IIpo-
neccos Ha Oasze ARIS (Scheer. ARIS —
Business Process Frameworks. 1998, c. 31;
pycckoe uddanue - ¢. 28).

Omnucanne meronom oCJHIII BecbMa akTy-
aJIbHO, Korza (pyHKIMA Ou3Hec-mporiecca 0x-

BaTHIBAET HECKOJBKO 00BEKTOB. Takasa cuTy-
anMsa BO3HMKAET, €CJIM HYKHO OIpeneUThb
KJIIOYeBBbIe 00'BEKTEI, OTHAKO PyTue Heobxo-
JUMBIe OOBEKTHI BKJIIOYAIOTCA TOJIBKO B II0-
TOK cooburenmit. Ilpn obpaborke obbeKTa B
HECKOJIbKO 9TAIlOB B €ro OIJICAHMe BBOAATCH
YKas3aHMA Ha pa3JuyHble MNCIIOJIb3yeMble
dpyurnuy. Omcanna o0BEKTOB B 3TOM CUTY-
anmMu TOYKe UMEIOT BayKHellIIIee 3HaYeHue.

HaHHbIA TOAX0M BHOBb aKIL[EHTUPYET BHY-
MaHMe Ha pasiMumm MeXAy IapaznrMaMu
NIPOEKTUPOBaHUA C OpMEeHTallMell Ha mpolec-
Cbl ¥ MPOEKTHPOBAHMA C OPMEHTalMel Ha
obbexTel. Ha puc. 117 npusenen dpparmenT
oCHII, HariAAHO MITIOCTPUPYIOIIMIA IIPO-
fJ1eMbI, 0 KOTOPBIX MBI I'OBOPMJIM B CBA3M C
[IPOIIECCOM CO3AaHUs 00 BEeKTa.

A.3.2.2. KondurypunposaHue

B zaBucmMMocTy OT KOHTEKCTA, OTHOCAIIETO-
cd K PYHKIVIAM U JaHHBIM MOZIEJIb MOYKET ObITh
HAIIOJIHEHa CAMBIM Pa3HBIM COIEPIKAHMEM.

Ucronsaya 3zecs MoAeanpyemble cOOBI-
TUA KaK «BEXM», MOYKHO OIIPENEeJUTE OTBET-
CTBEHHblE MOMEHTH!I IJIA OOHOBJIEHUA JaH-
HBIX, KaCalOIIMXCA CTOMMOCTU UJIM BPeMeH!
BBITIOJTHEHMA KOHKPETHBIX OM3Hec-mmponec-
coB. Hactynsienne sTux cobbITHII MEUIIMKUDY -
€T IpOBEeJeHNE OLIEHKM U COoDIeHne ee pe-
3yJIBTATOB PYKOBOJACTBY.

YupasyeHnne pabounmn II0TOKaMHU
(workflow) ocHOBBIBaeTCA Ha IIOTOKE yIIpaB-
JaeHud, onuceiBaemom auarpammori CIAII Ilo-
TOK YIIPaBJIEHUA KONMPYETCA M3 COOTBET-
cTByIoLIelt Mofenu 114 o0paboTKy B paMKax
3K3eMILIAPOB IIPOLIECCOB.

IIpyMeHNTENBHO K YIIPaBJIEHUIO IIOTOKOM
pabor ypaBIsionme CTPYKTYPhI MOYKHO MO-
IeaupoBaTh Oojiee meTaJbHO, BRIIOYAs, Ha-
IpUMeD, 3aAePIKKM [Tepe]] HauajoM paboTsl,
CUTyaIMM OTKa3a OT IOPYYEHHEIX 3a7a4 UIN
y4deT IIpefesIbHbIX MOIIHOCTEl Mpy MX pac-
IpesieJIeHIA (Jablonski. Workflow—
Management-Systeme. 1995, c. 35).
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Mogenb GuzHec-npouecca Mogenb workflow
Mocrynun Moctynmn
3anpoc Ha 3anpoc Ha
TOKYNKY NOKYNKy
CoTpynHuk oT-
CocrasuTh CoCTasuTh Aena 3akynok
3aKas Ha 3aKa3 Ha | l
MOKyNKY MOKYTKY U Mogyme !
: 3aKyNKK :
A
Croumocts CroumocTb Cr Croumocts Croumocts Cr
— sakaza OUMOCTb 3aKaza 3aKaza OUMOCTb
<=$10,000 >$10,000 saxasa <=$10,000 >$10,000 Sakasa
y \ 4 y \ 4 Menenxep
OtnpasuTb 3apesepsu- CoTpyaHuk oT- OrnpasuTb 3apesepsu- W / otaena
3aKa3 Ha poBarb 3aka3 Ha [Rena 3aKynok 3aKa3 Ha posarh 3akas Ha 3aKynok
TOKYNKy MOKYMKY NOKYrKy nokynky |
1 I
1 1
: Mopnynb : I Mogym !
v v | A A : 3aKYMNKK :
3akas Ha 3aka3 Ha — 3akas Ha 3aka3 Ha , .
NOKyNKy MOKYMNKy 3a- ‘ MOKYTIKY NOKYNKyY 3a-
OTnpaeneH pe3epBMpOBaH OTTpaBneH pe3epBupoBaH
XOR - nckniovaiowee UIN
Puc. 118. Wcnonb3osaHue CAMN B pamkax moaenun workflow

Kpome TOro, MCHoOJab3yeTcsa IIPUBA3KA
JaHHBIX K (DYHKIVAM M ONIMCAHMAM BKPAHOB,
9ro0bl YCTAHOBUTH JJI SKPAHOB CHCTEMBI
workflow 3Ha4YeHUsA IO YMOJIIAHUIO.

Busuec-byHKIIMM ONpefesdAoT, KaKye
NPUJIOMKEHNA JIOJYKHA 3allycKaTh CHUCTeMa
workflow, BK/IO9aA NPUCBOEHHBIE MM IIPO-
rpaMMHBIe MMeHa. Ha puc. 118 nnokazaHo, kak
ucrionb3osatb CAII B8 mogenyu workflow.

Kax u npu ynpasnenun norokamm pabor,
TIOTOKM YIPABJEHMUA CTAHAAPTHLIMM IIPUJIO-

JKEHMAMN MOJKHO IpencTasnaTh B Buae CIIL
Opnaxo B oTymune ot workflow, ata mpore-
Aypa He AOIYCKAaEeT IIPOM3BOJBLHOTO KOH(DU-
rypupoBaHnsd, a Tpebyer cobuogeHnsa napa-
METPOB, IPEIIMCHIBAEMBIX CTaHIAPTHBIM
[IPUJIOKEHNEM. OTO O3HAUAET, YTO MOSKHO
BeIOMpaTe yHKIMMK (IIyTeM peRaKTHPOBa-
HMS) MM 3a7@BaTh ONpeesIeHHbIE IIOCIEeN0-
BaTeJLHOCTH BBI30BOB (DYHKIIMIA.

BoaMoxkHOCTM KOHGMUrypuMpoBaHMA CTa-
HOBATCA celfuyac Bce pasHooOpasHee. B co-
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Puc. 119. KoHgpurypuposanue R/3 ¢ nomowsio CANM (uctouHuk: SAP AG)
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MopaennposaHve OTHOLWEHUA MEXAY pa3HbiMU TUNaMu NpeacTaBieHUin 139

BPEMEeHHBIX CTAaHJaPTHBIX IPUJIOKEHNAX UC-
MOJIb3YIOTCA HOBbIE 00'bEKTHBIE TEXHOJIOTHN,
TaK KakK Tellepb IIPOLIECCh B paMKax OusHec-
O0BEKTOB ¥ YHIPAaBJAOIMI MOTOK MEMXIY
HYMM MOYKHO HPOEKTUPOBaTh, ONMpPAascCh Ha
X MOZEJIN.

Ha pwuc. 119 npusenen nmpumep KoHPUrY-
pupoBanua SAP R/3 npu nomory mogudpu-
rxamym CJIII (Bepxuamit sxpan). Hesamrpuxo-
BaHHasA oOJacTh IOuarpaMMmbl I[Ipolecca B
3TOM peaJsIbHOM CIIEHAPUM JeaKTUBU3UPOBA-
Ha, [I03TOMY €€ IPOrpaMMHble (PYHKIMN He
3azeiicTeoBaHbl Ha HUMKHEM BKpaHe [IOKa3a-
HO PYKOBOZCTBO II0 HACTPOIKE, OTKPbIBAIO-
uiee IPsMOIl AOCTYI K COOTBETCTBYIOILUM
TPAaHB3aKLUMAM HACTPOMKM, NIPOEKTHON WH-
dopmMamm 1 JOKyYMeHTaM. DTO 0TODOpakaeT-
Cs1 Ha BKpaHe CUMBOJIAMMU «TaJlOdKa», «Ka-
paHzau» 1 «JOKYMEHT».

DYyHKIMM MOYKHO TaKiKe MOAMPUIMPO-
BaTh IIyTEM M3MEHEHUS MOZEJIENl SKPaAHOB.
Hanpumep, ecan B MOZeIAX 3KPAHOB, [IOKA-
3aHHBIX Ha puc. 106a n 1066, yoaautb gaH-
Hble 00 agpecax, To PYHKIUM CO3TaHNs U 00-
HOBJIEHUA NPUMEHUTEJIBHO K OTUM LAaHHBIM
CTaHOBATCS HELOCTYIHBL IIOCKOJBKY BBO-
IWUTH afpeca IpM 3TOM TOXKE HeJb3dA, MOAM-
dunupyeTca 1 CBA3b MEXKAY OOBEKTOM JaH-
HBIX U (DYHKIMEIL

A.3.2.3. Cneuudunkaumsa npoekra

A.3.2.3.1. Ces3biBaHne mopynem

¢ 6a3zamm paHHbIX

B cnemmduranmy IpoekTa Ha YpPOBHE
(P YHKLIMOHAJILHOTO IPEJCTABJICHNUA MOMYJN
[IePBOHAYAJIBHO CO3JAIOTCH MCKIIOYNTEIHHO
Ha OCHOBe MH(pOpMalMM B BUAE JaHHBIX 0e3
3HAHMA KOHKPETHON cxXeMbl 0asbl JaHHBIX.
3aTteM 3TV MOAYJM UM MUHMUCIEUVUKAIUN
CBS3BIBAIOTCA ¢ 0azaMy JaHHBIX.

A.3.2.3.1.1. TMpuBa3Ka cxembl

IIpukmagHbIM MOZYJIAM He HYMKHO 00-
HIaTbCA CO BCeJl KOHIENTYaJbHOM CXeMOil

0a3b! JaHHBIX: JOCTATOYHO JIMIIIb HEKOTOPBIX
¢dpparmMeHTOB.

B koHLIENTYaJIBHOM CXEeMe 1A OTAEJBHBIX
NIPUJIOKEHMIT MMEET CMBICJ M3MEHUTh VIMe-
Ha, INOCKOJIBKY MHOIJla — IIPU aBTOHOMHOWM
paspaboTke NpMJIOMKEeHMA — K CIIerupura-
UMM IPOEeKTa A00ABJAIOTCA OIMCAHUA, KOTO-
pble He COBIAJAIOT C He3aBUCHUMO paidpabo-
TAaHHOM MOJEJbIO JaHHBIX.

Buemnne cxemnr 6a3 JaHHBLIX, CBA3BIBAIO-
LIM€e TI0JIb30BATEJEN C KOHIIENITYaJIbHO cXe-
MOJ1, OIMCBLIBAIOT JIOTMYECKNE IIpeCTaBJe-
Hus 623 JAHHBIX C TOYKIM 3PEHUA KOHKPETHO-
IO MPUIIOYKEHUA MJIM OTJEJBbHBIX [OJb30Ba-
resieri. Ha ocHOBe peJIsiliMOHHOM CXeMbl MO~
HO BBIBECTY HOBBIE€ OTHOLIIEHMNS, OIIYCTUB aT-
pubyTHI UM HEKOTOPBIE KOPTEXKN 0a3UCHBIX
OTHOILIEHNMI, CKOMOMHUPOBaB Gas3uCHBIE OT-
HOIIIEHUA B COOTBETCTBUM C OIpeeSIeHHbIMMU
KPUTEPUAMU MM, HAOOOPOT, PA3JIOKUB UX
Ha pAz OoJiee meTaJbHBIX OoTHOmIeHU. Onuu
U3 BasKHENIINX METOLOB COCTOUT B ONMCAHUN
TaK Ha3blBaeMbIX IIpefcTaBiienuii. B obem
BUJE DTO BBINIAJUT CJEAYOIIUM 00pazom
(Mayr, Dittrich, Lockemann.
Datenbankentwurf. 1987, c. 537):

m OIIMCATL IIPEJCTABJIEHUE
HpeICTaBJIeHNsA],

m BLBIEPATGE [BeIpaskeHue].

MeTacTpyKTypa TakMX IIpeACTaBJIEHM
noxkasana Ha puc. 120. Bea KoHentyasapHas
CcXeMa, COCTOAIaA M3 OTHOLIEeHU, aTpudy-
TOB UM YCJIOBUII II€JIOCTHOCTH, MPEACTaBJIEHA
caoskHbIM 00 bekToM KOHIIEIITY AJIBHASA
CXEMA. Accoumaumu cBaAsbiBator BHE-
IITHMUE CXEMBI ¢ KOHIIEIITYAJIBHBI-
MU CXEMAMU. K ozwomy MOIAYJIIO
MOYKHO ITPUBA3ATh HECKOJIBKO BHEIITHIX CXEM
1, Ha000POT, BHEIIHMIE CXeMbl MOYKHO IIPUBHA-
3aTh K HECKOJIBKYIM MOIYJIAM.

[nma

A.3.2.3.1.2. BbiBeaeHue CTPYKTYD
ynpasneHust

Kak mpaBmjo, MOAYJM COCTOAT M3 TPeX
YyacTeil: omMcaHMe OaHHBIX, YIIPaBJIAIOIAA
JIOTMKA U MHCTPYKIMN. JIJIa nesei yrnpasJe-
HUA B CTPYKTYPHOM IIPOIrpaMMMPOBaHUM [0~
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140 MopenupoBaHue 6u3Hec-nNpoLeccoB

KOHLEMTY- 1o 1 Accoupaums BHewHeii cxembl  1..* BHELLHSS

NPEOCTABNE-
HUE

AbHASA
CXEMA

CXEMA

Puc. 120. Cga3blBaHNe MOgyneit Co CxeMoi 6a3bl AaHHbIX

MIYCKAIOTCA CJAEAYIOIIME CTPYKTYPBI: OCe-
ZLIOBATEJbHOCTD, UTEPAIN U BLIGOD.

CTpyKTypbl YHOpaBJIeHMA MOMHO CBA3BI-
BaThb CO CTPYKTypaMmy JaHHBIX. Accommanmu
1:1 Mexx Ay KJaccaMy COOTBETCTBYIOT ITOCJIEA0-
BaTeJIBHOCTM; acconmanymu 1:* cCOOTBETCTBYIOT
urepalyu, a oIepanyy KOHKpeTusanym (pas-
Oupalone MHQPOPMAIMOHHBIE OOBEKTHI Ha
TIOAYJIEHBI) COOTBETCTBYIOT BEIOODY.

K nucopmarmonsomy oovexty KJINEHT
OZHO3HAYHBIM 00Pa30M IPUBASBIBAETCA CUET
(accommanusa 1:1). OamMH KIMEeHT MOMKET IIo-
POKIATH MHOMKECTBO OM3Hec-coObITII, OfHA-
Ko Joboe Oms3Hec-coOBITME BCErJa CBA3AHO
TOJBLKO ¢ ofauM KavenTom. BUSHEC-COBLI-
TV MOSKHO KOHKPETM3UPOBAThb, ITOApasfe-
JmB ux Ha BAKA3 1 OTMEHRY. (cm. puc. 121).

Pasurpie OusHec-coOBITMA WMHUIMMPYIOT
pasHble COOBITUA OyXrajTepcKoi IIPOBOJKMA.
PesynbraToMm ABageTCA yrnpasJisioUias Ipo-
Lieaypa, IpeAcTaBJIeHHas Ha puc. 122 B Buze
CcTpyKTyporpamMMmel. CHawasna CYMTBHIBAETCA
3aIKCh, COZEepIKalllasd JaHHbIE O KOHKPETHOM
KJIMEeHTe. 3aTe€M CUUTBHIBAETCS COOTBETCTBY-
IOIMIE cueT. OTM [Ba HAeNCTBMA 00pasyloT
IIOCJIEJOBATENBHOCTD, [IOCKOJBKY MOIIHOCTD
(co cTOpPOHEI KJIMEHTa) PaBHA 1.

Paszanuupie 0M3HeC-cOOBITMA C MOIIJHOC-
ThIO * (CO CTOPOHBI KJAMEHTa), oOpabaThIiBae-
MBIE [JIsi JJAHHOTO KJIMIEHTA, IPEJICTaBJIEHEBI
KaK UTepanus.

B zaBucumMocT OT TuMa Gu3Hec-coOBITUA
BBIMIOJIHAIOTCA pPa3JIM4dHbIe 6yxra.n'1‘epcxme
MIPOBOJKM B COOTBETCTBUM C MX KOHKPETHBIM
3HaYEeHUEM.

Meraonucanua omyckaioTcsa. Takoe mpo-
€KTUPOBaHME IIPOTPAMMBbI, OPMEHTVMPOBAH-
HOEe Ha CTPYKTYDPY JaHHBIX, aHAJIOI'MYHO II0-
cTpoennio obMeHa COODILEHMAMM Ha OCHOBE
accouyanuuii AMarpaMMbl KJIACCOB B KOHTEK-
cTe 00'bEKTHO-OPMEHTUPOBAHHBIX METOOB.

A.3.2.3.1.3. TpaH3akuuu 6a3 gaHHbIX

ObHoBNEeHMEe D23 JaHHBIX OCHOBAHO HA KOH-
Henuyuy TpaH3aKLIuii, CBOJiCTBA KOTOPBIX OIN-
coiBatotess Tepmmuom ACID (A - atomap-
HOCTB, C - COIJIaCOBAHHOCTS, | - M30JIMPOBaH-
HocTh, D - posroBeunocts) TpaH3akium
BKJIIOYAIOT CEPUI0 omepanmii 0asbl JaHHBIX,
KOTOpas — C TOYKU 3PEHU IIPUJIOKEHUT —
He JI0J’KHa IIPEPhIBATECA. ITO 03HAYAET, YTO C
TOYKM 3pEeHUA NIPUJIOMKEHUiT COrJacoBaHMe
0a3bI JAHHBIX TPOUBBOAUTCSA JIMIUB B TOM CJIY-
Yae, eCcJIM TPaH3aKIMA JoBeAeHa A0 KOHIa. B
ciydae ’Ke OLIMOKM BBIIOJHAETCA «OTKAT»,
T.e. JaHHBIE BO3BPAILAIOTCA B COCTOSHME,
IpeAIIecTBOBABIIeE TPAaH3aKIMM. OTO CBO-
CTBO TPaH3aKLMii HA3bIBAETCA ATOMAaPHOCTHIO.
Basza gaHHBIX OOHOBJIAETCA JMIUL IIPU YCJIO-
BUM YCIIEIITHOTO 3aBEPIIEHNA TPAH3aAKIINNL

ITomumo aToMapHOCTH, O3HAYAIOMIEN, YTO
TPaH3aKLMKM HE MOTYT IIPEPBIBATHLCA, aJ{MHU-

Puc.
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KOHLEMTY- 1o 1 Accouptaums BHewkeit cxemsl  1..* BHELLHAS

MOAYIb

NPEACTABJIE-
HUE

AJbHAA
CXEMA

CXEMA

Puc. 121. OTHOWweEHMS Mexay CTPYKTypamMn ynpasneHna u CTPyKTypammn AaHHbIX

HUCTPUPOBAHME MX JOJUKHO obecrneumBaTb
COrJIaCOBAHHOCTD, T.€. TPAH3aKIUMUM JOJKHBI
nepeBoauTh 6a3y AaHHBIX M3 OLHOTO COIJIa-
COBaHHOI'O COCTOAHMA B APYTOE€ COIJIaCOBaH-
HOE COCTOSIHKE,

Eme ozgaum daxTopoM sBJsSETCA M30JM-
POBaHHOCTD, IIPEAIIONAraloiasa, YT0O 4acTuy-
Hble De3yJbTaTbl MOTYyT He IlepefaBaTbhCHA
IPYTUM IIPMJIOMKEHMAM B IIpoIecce TpaH3aK-
. JlOJIroBeYHOCTS (MJIM NEPCUCTEHTHOCTD)
03HAYAET, YTO PEe3yJbTAT YCIEILIHO BbIIOJ-
HEHHOJ TPaH3aKLNM COXPaHAETCA B 1IeJOCTHI
¥ MOKeT ObITb MOAMMUIVIPOBAH UM OOHOB-
JIeH TOJILKO HOBBIMM TPaH3aKIUAMI.

TpaH3aKIMM XapaKTepU3yIOTCA IIOHATIA-
MM «Ha4aJIo TPaH3aKIMM» U «KOHEL] TPaH3aK-
mn». B paMKax aTMX ABYX OTAIIOB MOYKET
BaKJIIOYATHCA JI000e YMCJI0 KOMaHZ 3alicH B
aiin mnm urerua TpaH3aKIUM TaKMKe UC-
[I0JIb3YIOTCA B Ka4eCTBe eVHULL [J14 n3Mepe-
HMA 41ICJIa DTAIIOB BOCCTAHOBJIEHUA JAHHBIX.

C ToukM 3peHMsa NPOEKTUPOBAHUS IIPO-
rpaMM, TPaH3aKIMM MOIYT MHTEPIPETUPO-
BaThCA KaK MOZYJM, IIO3TOMY Ha puc. 123 Mbl
peoguM TPAHSAKIIVI kak KOHKpeTH3a-
o nouaTna MOIYJIb. Ha craguu crierm-
dpuKaLyy IIPOEKTa MbI TOBOPUJIN, YTO MOLYJIN
MOJKHO CBfA3BIBATH APYT C APYroM B cetu. Ta
sKe CUTYaIusa U 37eCh.

Heckoabro onepaimit 6a3b! JaHHBIX IPYIIi-

NUPYIOTCA B OOHY TPAH3aKIMIO, B PE3YJIbTATE
yero OIIEPAIIVIA BA3blI DAHHBIX (BJ)

mpeBpalllaeTcss B accomyanuio Mmexay TVI-
IIOM OIIEPAIIMMN B]I (kak B mipoliecce yTe-
HMA UM 3amicy B aiiyl), COOTBETCTBYIOLIEN
TPAH3AKIIVEN u YIIOMMHABIIVIMCS paHee
JTH®OPMAIIVIOHHBIM OB BEKTOM.

A.3.2.3.2. YnpaBneHue nocpeacrsom
TPUIrepos

Baszn! AAaHHBIX ABJIAKTCA HE TOJNBKO Cpel-
CTBOM [JIA IIaCCHMBHOI'O XPaHEHMA KopIropa-
TUBHBIX JaHHBIX. K mum Takxe moacoeaMHA-
I0TCA KOMIIOHEHTBI, pearupyouue Ha olpe-
JeJIeHHBIe COOBITIA U NEICTBUS, CBA3aHHbBIE C
NIPUJIOMKEHMAMU. ITY KOMIIOHEHTBI MHULIMM-
pyioT o0HOBJIeHNe 0a3bl AaHHBIX (AKTUBHBIE
cucTeMbl 0a3 JaHHBLIX) M HA3bIBAIOTCA TPUT-
repamu. IIoHATHE «TPUITEP» MBI BBEJIM B Pa3-
pene A.2.3.3.3, Korza paccMaTpuUBaJy YCJO-
BMA IIEJIOCTHOCTY NIPM cHenuduKauyum Ipo-
€KTa Ha YPOBHE MOZEJN JAaHHBIX.

Tpurrepsl MOT'yT aKTMBU3MPOBATE (DYHK-
nyuu npunosxernit. Hanpumep, ecan B cucre-
Me IJIAHMPOBAHMA CKJIAJCKMX MaTepyaJioB
HeIIPePbIBHO KOHTPOJIMPYeTCA HajJaudye To
WU WHOW AeTaJy, TO IPY HACTYIUIEHUM CO-
OBITUA «MMHMMAJILHBII YPOBEHb 3aIIaCOB HE
NOAAEPYKMBAETCA» MHMLMMPYETCA 3aKa3 Ha
3aKYIKY.

ToBopa kpaTko, Tpurrepsl COCTOAT U3
ONMCAaHMUA MHUIMMPYIOIMX COOBITMII, KOHT-
POIMPYEMBbIX yCJIOBUI U JeMCTBUM, MHUIVN-
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Cyutarb JaHHbie 0 KnueHTe

Cuurarb cyer

} TMocnenosarensHOCTb

NosTopsiolascs CTPYKTypa GuaHeC-cobbITUs

Tun gmsHec-
coObITHA
3akas3 OtmeHa
Canbpo = Canbno =
Mpexnee MpexHee
canLao Canbao
+ CTOMMOCTb - CronmocTb
3aKa3a 3aKa3a
Puc. 122. CrpykTypa ynpasneHus
OMEPALNA
BA
UHOOPMALW- | » .
OHHBIA | O TPanaAKLMS > MomIb
OBbEKT \g*
Tvn
ONEPALIMA
b

Puc. 123. KoHuenuusa TpaH3akuun

PYEMBIX B Cilydae, €CJIM OTM YCJIOBUS YIOB-
JgeTBOpAIoTCA. JelicTBUA IIPesCTaBJIAIOT CO-
6ot onepaiuy (T.e. TpaH3aKUMM) OOHOBJIEHUA
ZaHHbIX. Bosiee TO4HO, B COOTBETCTBMM C MeXa-
HusMom cobertme/Tpurrep (ETM) (Kotz.
Triggermechanismus in Datenbanksystemen.
1989, c. 54) Tpurre-pom HasbIBaeTCA Ilapa
JIeVICTBUIL, COCTOAIAA U3 pesyJsbTaTa U cob-
creenno geicreua {T = (E,A)}. Takum o6pa-
30M, ZeitcTBMe A BBHINOJIHAETCH, KaK TOJIBKO
rpoyicxoauT cobertie Tuna E.

Hanpumep, ecan B nporecce paspaboTkn
IIPOAYKTA 10 3aBepILIeHNN 3Tana «dasa Ipo-
eKTMpOBaHMA l» 3allycKaeTcA MHpoueaypa

IIPOBEPKM pe3yJsbTaTa, TO TpUrrep Oyger
BBIIVIAAETD CIELYIOLMM 00pa3oM:
EVENT end_of_design_phase_1 (design
object: DB_ID);
ACTION verification_procedure A
(verif_obj: DB_ID)
=<Verification of verif_obj>;
TRIGGER T1 =
ON end_of_design_phase_1
DO verification_procedure_A
(design_object);

(Kotz. Triggermechanismus in
Datenbanksystemen. 1989, c. 64).

—
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HAYANO ycnosus
: 0.* 1.*
TPAHBAKLMS |0 0.* MHOOPMALIW-
\IE/CTBIE) AKTUBMBATOP |—————1  COBBITHE ———[> ORHbIA
OBbEKT
ACCOLMAUMSA
AKTUBW3ATOP-
COBbITUE

Puc. 124. CrpykTypa KOKUENuUn Tpurrepos

3nech K COOBITMAM M JECTBUAM IIPUBA-
3BIBAIOTCH UAEHTU(PUKATOPHI PA3JIMYHBIX 00-
pabaTeiBaeMeIx 00beKTOB. B annOM npume-
pe TpPOeKTMPYeMblil O0OBEKT WMeHyeTcd
design_object (c maenTnduxaropom 0Ga3bl
magabpix DB_ID), a obbekT, nopajeskammi
IIpOBepKe nIeiicTBueM, MMeHyeTCA
verification_object (c wnpenTuduKaTopom
0assl gauueix DB _ID).

PasznenbHoe ommcanme coObITMI, Heii-
CTBUII M TPUITEPOB obecreuynBaeT pasymd-
HBIM TPHUITEpPaM JOCTYII K OJHMM ¥ TeM XKe
CcOOBITMAM ¥ ONMCAHMAM AeiicTBMil. B To xe
BpeMsa IapaMeTpusanmsa coObITWI ¥ neii~
CTBMII IIO3BOJISET pPeaJu30BaTh pas3JIMYHbIE
IpoLenypsl YIpaBJIeHWUsd, HECMOTPs Ha
naeHTuyHbIle 6a30BbIE ONIMCAHUA

TlockoNbKY TIPUBEREHHBIN 34€CH CUHTAK-~
CYIC OTHOCUTCA K YPOBHIO crIelinuKaIim IIpo-~
€KTa, OH He 3aBUCUT OT ocoGeHHOCTEl! Tpurre~
POB, UCIONIL3YEMBIX B KOHKPETHBIX CYCTEMax
0a3 JaHHBIX MJIM cpefax IPOrpaMMMPOBaHMA.

Mexanuam  cobertme/Tpurrep (ETM)
MOXKHO HenocpexncTBeHHO cBasatb ¢ CHII,
TaK KaK COOBITHA y>Ke BBEIEHBI, a AelCTBUA
COOTBETCTBYIOT (DYHKIIMOHAJIBLHBIM MOZYJIAM.
Tpurrepb! XapakTepPU3yIOT KOHTEKCT MEXKAY
E u A, coBnajas C JMHUSAMM COeIUHEHMI
Mexay cobsrtvsaivMu u pysrimsamu CAIL

IIporneccrl, paspaborauusle B Buge CJII,
MoryT ObITh TparcOPMMPOBAHb! B HOTAIMN
TPUITEPHOrO  yupaBJeHud. Heobxozumo
TOJBKO JonoJHUThL auarpammel CIII cumBo-
JaMy, IPUHATBIMM Ha YPOBHE crienmduka-
my npoekTa. Crozia BXOAUT MACHTUMOUKAIINA
COOBITHI, TPUITEPOB U COODIIIEHMII, COOTBET-
CTBYIOIIUX EICTBUAM.

Ha puc. 124 xoHIenms TPUTTEPOB IIpes-
cTaBJIeHa B BUe MeTaMogen, rae kiaacc CO-
BbITUE aBnseTca CBA3YIOIIMM 3BEHOM C
YPOBHEM onpeseselus TpeboBaHMIL.

TToMmumo BHeNTHNX COOBITHI, CYIIECTBYIOT
TaK:Ke BHyTPeHHMe coOblTuA, 06yclIoBIeH-
Hble NPUJIOXKEHUAMMY, HAIIpUMEp, IOATBEPMK-
ZeHue 3aKasa. KOHKpeTHBIE MOMEHThI BpeMe-
HM TaKKe MOIYT OIMCHIBATH COOBITUSA, Ha-
IIpMMep, KOTZia ONpesieIeHHbIe NeliCTBMA BbI-
[TOJTHAIOTCA 110 MCTeNeHNN Kaxgoro daca. Ilo-
CKOJIBKY CaMO BPeMs TOMKe MOXKHO OIMCAaTb
KakK KJacc, CZeJlaB ero MH(OPMAaIlVIOHHBIM
obbexToM, 0003HadeHMe cOOBITUI HA yPOBHE
onpenenerEua TpeboBaHmit MOXKeT OBITH MC-
IIOJIb30RAHO U JJIA TPIUITEPOB, ONVICHIBAEMBIX
3aech. OxHO COOBITHE MOXKET MHUIMMPOBATH-
CA HECKOJIbKMMM TPUITEPaMi, & OOUH TPHUI-
rep MOKET MHUIMMPOBATBCA HECKOJBKMMM
COOBITHAMIL.
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144 MoaenupoBaHue 6u3Hec-nNpoueccos

ITocae MHMUMAIMN TOTO MJIYM MHOTO TPMUL-
repa pasiMyHbIE COCTOAHMA 0as3bl OaHHBIX
MOTYT IIPOBEPATBCA B COOTBETCTBUM C IIpa-
BUJIAMM, ONMCAHHLIMU OJIA TpurrepoB. Ha 3To
yrasbIBaeT acconmanma Y CJIOBVIS, ceaswl-
Baomaa TPUITEP ¢ VMH®OPMAIIVIOH-
HBEIM OB'BEKTOM.

Ecan ycnoBusa yOOBJIETBOPAIOTCA, ONUH
TPUITEP MOXKET MHUIMMPOBATE ONHY UM HE-
CKOJIbKO TpaH3akimit. VI nHaoGopor, onxHa
TpaH3aKIMA MOKeT ObITh MEMIMMPOBAHA
pasauunbiMu  Tpurrepamyu. CraskeM, IIpHu
IIPOBEPKE CKJIAJACKMUX 3allacoB aKTUBU3UPY-
OIIMM COOBITMEM MOXKET CJIYXKUTb OIpese-
JIEHHBIIf MOMEHT BPEMEHM (HaIIpyMep, exe-
4acHO IpOBepAeTCA HaJdyue Ha CKJaje He-
KO€ro MMHMMYyMa 3anacoB). Ipyrum coOurTu-
eM MokeT ObIThb Oyxrajrepckas IIPOBOAKA
CKJIAJCKOTO 3araca.

A.3.2.3.3. OObekTHO-
OpUEeHTUPOBaHHas
cneuyudmnkauna npoekra

OpnuuM 113 aCeKTOoB MapagurMbl 00 beKTHO-
OPMEHTUPOBAHHOIO NTPOEKTUPOBAHUSA SBJIAET-
Cs HaJIM4ye TeCHBIX B3aMMOCBAZEN MeX Ay da-
3aMM JKUBHEHHOro IMKJa. IIpoeKTupyeMble
3JIEMEHTHL HA YPOBHE OIpezeeHus TpeboBa-
HUit cIeayeT B yAease peam30BaTh C MOIIHOC-
T 1:1. /1A BTOro CyILECTBYET pAf METOHAOB,
OOMH M3 KOTOPbIX — JKCIPECC-CO3MaHMe IIpo-
ToTMIIOB. TeM He MeHee (Pas30BbIE KOHLIEIILIMNI
XapaKTepHBI Jake AJIA 00 bEKTHO-OPYEHTMPO-
BAHHOIO IpoeKTupoBanusa. OAHAKO I'DaHUIB
MeK Ly ollpeneseHeM TpeboBaumit, crelydn-
KaLpeil IpoeKTa M OIMCaHVEM Pean3alin He
ABJIAIOTCA KECTKUMMN. IIOCKOJIBKY 3TH METOZbI
MOZEJIMPOBAHNA BBIIIM U3 HeOp OOBEKTHO-
OpMEeHTMPOBAHHOTO IIPOrPaMMIMPOBAaHNA, OHU B
3HAYUTEJBHONM Mepe aHAJOTMYHBI OMVICAHVIO
peasm3aipm. B ceeTe 3TOro B HEKOTOPBIX pabo-
tax (nanpumep: Oestereich. Objektorientierte
Softwareentwicklung. 1997, c. 66) npepnsara-
eTcsl MCIIOJb30BAaHME AMarpaMM B3avMozeli-
CTBUA TOJBKO Ha YPOBHE onpeneseHnsa Tpebo-
BaHui (pasza aHanM3a), TOTAA Kak 3a cielydm-

KaLyeii mpoekTa (asa IIPOEKTUPOBAHNA) YoKe
3aKpeIIeHbl A¥arpaMMBbl KJIaCcCcoB, IT0CIEI0Ba -
TeJILHOCTEI 1 cocTOAHMI. [ pyrue aBTOpE! Ipu-
MEHSAIOT OOHN U Te Xe MeTOAbI 1 AuarpaMMbl Ha
000MX YPOBHSAX C TOM JNIIbL Pa3HMLIEN, ITO Ha
cTazyy CrielMKALAM IIPOEKTa MX OIMCAHME
NOJBEpraeTca JaJIbHellel 1eTalu3aun.

MbI CKJI0HAEMCA B IIOJIB3Y BTOPOI TEOPNM.
IIpu TakoM moAxoze OTHajaeT HeoOXomau-
MOCTb B BOCCO3JaHUM MeTaMoJieJelt onpene-
Jenua tpebosanuit mo ymomuanuoo. OgHako
€csy BONPOCHI IIPOM3BOAMTENBHOCTH 00yc-
JIOBJIMBAIOT HEOOXOAMMOCTb B II€PerpyInm-
POBKe UM meTanmnsaunu 00'beKTOB, TO MEX-
oy o0beKTaMy Ha YPOBHE OIIpefesieHus Tpe-
GoBaHmit 1 00beKTaMM Ha ypoBHe crenmdmu-
Kalyy IIPOeKTa BO3MOXKHBI OTHOLIEHMS Nin.
IIpnmennTEeIBHO K METaMOZEN 9TO O3HAYA-
€T, YTO NPOEKTUPYeMblii OO'BEKT Ha YpPOBHE
crenMUKaLM NPOEKTa JOJDKEH CBA3BI-
BaThCH C KaXXJbIM IIPOEKTUPYEMBIM OOBEK-
TOM Ha yPOBHe onIpezesieHnsa TpeboBaHmii rmo-
CpPenCTBOM accolMalyy nin.

A.3.2.3.3.1. O6was aeTtanuszauuna

Mb1 MoMkeM pasTpaHMuUKUTL BHYTPEHHME
MEeTOJbI M METOALL, ZOCTYITHbIE U3BHE.

OnpenenamTca TUIILI aTPUOYTOB KJIACCOB
C TeXHUYECKVMMM CBOMCTBaMM, TAKUMM Kak
rapaHTHUy, HayaJbHbIE 3HAYEHNUA U TapaMeT-
pe! (cm. puc. 125). F'apaHTUAMMY Ha3BIBAIOTCA
YCJIOBMA, KOTOPBIM JOJIMHbBI ¥A0BJIETBOPATD
00beKThL [lapaMeTpsl B OepaluAX yKasbl-
BaIOT, AJA KaKMX KPUTEPUEB BO3MOKEH ITe-
peHoc 3Ha4YeHMI NocJe 3amycKa onepaimii. B
npuMmepe Ha puc. 125 o4eBMAHO IIpescTaBe-
HO, 4TO aTpubyT «pajguyc» He NOJMKEH OBbITb
OTPULATENbHBIM (rapaHTudA), LEeHTpaJbHadA
TOYKA II0 YMOJIHaHMIO IMEeT HavaJbHOe 3Ha-
genue x = 10, y = 10, a OKpYy>KHOCTBIO MOXKHO
MaHUITYJIMPOBATh (€CJM OHA HE OTIIEHTPHUPO-
BaHa Ha dKpaHe) I[yTeM M3MeHEeHMA KOOpAn-
HaT (MTOJIOYKEeHMHA) LeHTPAJIbHOM TOYKY MJIN
BBOJA HOBBIX IIapaMeTpoOB IJIA CO3JaHUA
IPYTUX pajuyca.

JuHaMIr4eckoe roseieHue 0O’ bEKTOB B Te-
HeHMe UX SKM3HEHHOI'O LIMKJA MOXKHO M-
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Wmg knacca ——H—» OKpYXHOCTb

Wma atpubyra <

Paguyc {Pagnyc>0} «—— Ouera
MonoxeHue: Touka = (10,10)
__—

|~ Havanshoe sHavetve

Tun atpubyra — ]
Uit aTPHOYT Moka3aTb()

Onepaunm /{/' Crpsars()

Papuyc(Hoswit paguyc)

Monoxexue(Hosas Touka) 4]

[Napamerpsi
% (Ums: TMR=HavanbHoe 3HauyeHme)

Puc. 125. Texuudeckue ceoiicTaa aTpubyToB (Oestereich. Objektorientierte

Softwareentwicklung. 1997, c. 36)

1

Maker

Mogaynb

Moaynb

Puc. 126. KomnoHeHTHas guarpamma UML

dhrepeHIIMPOBATE [IPX ITOMOLIY AMArpaMM CO-
CTOSHMI, ITOCJIeZOBATEJIBHOCTEN U A ICTBIIA.

TepMMUHBL «IIPOrPAMMBbI» M «MOZLYJIN» TaK-
’Ke MCIOJB3YIOTCA B 00BEKTHO-OPUEHTHPO-
BaHHOM CHCTEMHOM NIPOEKTMPOBAHUM; 3/eCh
MOZYJIV COAEePKaT KOJ KJIaCCOB, KOTOPBIE UM
NPMCBAUBAIOTCHA, WMJM K€ CBASBIBAIOTCA C
daiiaMmmu  MCXOZHOTO Kojza W palmamu
TPaHCJIALUN.

Mopyan 1 MX B3a¥MOCBA3M OTOOPaKAIOTCA
KOMITOHEHTHBIMY JyuarpaMMaMiu. Halle BCEro
X METACTPYKTYPhI COBIAAIOT C METACTPYK-
Typoit orobpaskeHusa MonyJeil. YIpasJeHyue
BEpPCUSAMM B 3HAYNTEJIBHON CTEIeHM 3aBUCHT
OT OIIMCaHNs KOMIIOHEHTOR MJIM MOAY el

TepMMH «IIaKeT» BHIIOJHAET aHAJOTVYHYIO
(PYHKIMIO [OPUMEHUTEJBHO K TIPYIIIMPOBKE
3JIEMEHTOB 00'bEKTHO-OPUEHTHPOBAHHOTO OITM-

caHus. IlakeThl He coepsKAT PUBNYECKNUX KO~
JIOB, a JINIIL O0BEeAUHSIOT 3JIEMEHTBI MOIEJ I~
poBamna. VIHOIZa TEPMMHBI «IIAKET» M «MO-
LyJIb» UCTIONb3YIOTCS KAK CMHOHUMEL

Mogaynn 1 nakeTbl ABJAIOTCA KOMIIOHEH-
TaMmyu UML u onmmuchIBAIOTCA C IOMOIIBIO KOM-
IIOHEHTHBIX Auarpamm (cm. puc. 126).

A.3.2.3.3.2. Csa3u c 6asamu AaHHbIX

JousropeuHble (IEPCUCTEHTHBIE) 00BEKTHI
MOKHO XPaHUTb B 00'bEKTHO-OPMUEHTVPOBAH-
HBbIX 0a3aX JaHHBIX, MOJAEPIKMBAIOIIMX TaK-
sK€e IPUHLMUIIBI HacJIeJOBaHUA, YTOObI 00 bEKT-
Hble JaHHbIE TOAYMHEHHOTO KJacca MOKHO
6131.710 IIOCTOAHHO KOMIIOHOBaATH U3 yHaCJIEAO-
BaHHbBIX aTPUGYTOB JOMUHMPYIOLINUX KJIACCOB.

C npyroii cTOpOHBI, €cM B 00'BEKTHO-OPH-
eHTMPOBAHHOM IPOEKTUPOBAHUM MUCIIOJb3Y-
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1.* Accoumaums knacc-otHowenve 1.1

KNACC

OTHOLLIEHKE

Puc. 127a. Kaxablit [ONroBeyHbili 06bEKT XPaHUTCS B pensiumoHHon Tabnuue

1.1 Accoupaums knacc-OTHoweHue 1.1

KNACC

OTHOWIEHHE

Puc. 1276. Kaxaomy knaccy npucesavBaeTca OTHOUIEHWe

IOTCS PEJIALMOHHBIE CUCTEeMBI 0a3 JJaHHBIX,
MOT'YT BO3HMKATh IPO0JIeMbI CO CBA3BIO ABYX
napaaurMm npoekTupoBanus. Ilo ymosdaHmio
BO3MOYKHO IIPUMMEHEHUS [ABYX IIPOTMBOIO-
JIO}KHBIX METOZOB AJIA PELIeHNUA 3TOT0 BONPO-
ca (Oestereich. Objektorientierte
Softwareentwicklung. 1997, c. 136).

Metog 1. KaK b1t 00bEKT KasKI0oro KJaac-
ca XpPaHUTCSH TOJNBKO B OLHOM OTHOIIIEHNUH, TI0-
3TOMy HeoOxomumo OOHOBJATL pa3JM4HbIE
BUIBI KOpTesKelt B Tabanie. IIpunnumn meta-
mopesy Tpebyet, uTobsl Bce KJIACCHI Ob1am
cBA3aHbl TOJMBKO ¢ omunmM OTHOIIIEHVMEM
(cm. puc. 127a).

Mertog 2. Insa KasKOoro Kjacca co3gaeTca
OTZeJIbHAA TabauIla ¢ MOIIHOCTBIO accouya-
mym 1:1 (em. puc. 1276). IIpu sToM Bo3HMKaeT
HeoOXOMMOCTh B I'PYNIIMPOBKE NAHHBIX U3
HECKOJIBKMX JAOMUHMPYIOIINX KJACCOB JJIA
00bEeXTOB IOAKJIACCOB.

KomnpomyccHeIM pereHneM 6bLIo OBl
XPaHUTb JAHHbLIE HA CAMOM HMMKHEM yPOBHE
nogryaccoB (Oestereich. Objektorientierte
Softwareentwicklung. 1997, c. 137). 9o 03-
HayaJjo OBl IPYIIIMPOBKY BCEX B3aUMOCBIA-
3aHHBIX JAHHBIX B OGHOM 00beKTe. OHAKO B
3TOM CJydae npy obpaieHny K JOMMHNPYIO-
MM KJaccaM C MHOYKECTBOM IIOHKJIACCOB
CHayaJia IPUILIOCh ObI CrPYIIIMPOBATD JaH-
HbIe U3 MHOXKecTBa TabJniy,

IToppITOXKMBAsA, MOXKHO CKa3aTbh, 4TO yC-
TaHOBJIeHNE CBA3el ¢ 6aszaMyu JaHHBIX O CUX
IIOp ocTaeTcs IIPOBJIEMaTUYHBIM, IIOCKOJILKY
TeXHOJOINA  OOBEKTHO-OPMEHTHPOBAHHBIX
0a3 maHHBIX HOKA ellfe B IIOJIHOM Mepe He pas-
paborana, a mHTepdelicbl MEKAY AIBIKAMM
00 bEKTHO-OPMEHTHMPOBAHHOTO IIPOEKTIPOBA-
HUA ¥ PEeNAUMOHHBIMM cucTeMamu 06a3 aaH-
HBIX JaJIeKy OT MIeaJbHbIX.

A.3.2.4. OnucaHune peanusauum

Baanmocasyu Mexay OyHKIMAMY U AaH-
HBIMM PeaJM3yIOTCA CUCTEMaMy 0a3 JaHHBIX
U A3BIKaMM nporpaMmuposanua. Ommpaschk
Ha (PYHKIMOHAJNbHBIE BO3MOMKHOCTM S3bIKa
ormcauusa maHHBIX (FIO1), cucremsl 6a3 gan-
HBIX ITO3BOJIAIOT CO3AABATL KOHKPETHOE ONM-
caHMe BHEITHUX cXeM. B yacTHoCTH, aKTUB-
Hble CUCTEMBI 0a3 JaHHBIX MPENOCTABJIAIOT
b YHKIMOHAJbHbBIE BOSMOXXHOCTY JJIsI peay-
3aIMM MEXaHN3MOB aKTHUBM3AINIL

O0BEKTHO-OPMEHTUPOBAHHEIE A3BIKK
nporpammupoBasus (C++, Smalltalk, Javan
T..) TIO3BOJIAIOT Peayiu30BaTh METOLBI U AU-
arpaMMbl cHelM@MKAIMMU ITPOEeKTa B IIPO-
rpaMMHOM Koze (cMm. puc. 128, rae onmcanue
KJIacca «OKPYKHOCTb», IPMBEIEHHOE HA PUC.
125, peasmmsoBaHo Ha A3bike C++).

Puc. 1
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aHHBIX
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'Ha PUC.

MopaenuposaHue OTHOLIEHUI MeXAY Pa3HbIMU TUNaMu NPeACTaBNEeHWIA

class cirle

{
int radius;
point position;

public:
void radius (int newradius);
void position (point newpoint);
void display ();
void hide ();

h
void cirle::radius (int newradius)
IRt

if (newradius > 0)// evaluation

KoHkpeTHas peann3aumsi OMHONHLIX ONEpaumit 3eCh OnyLLieHa.

Puc. 128. Peanusaums o6bekTHOro knacca, NpMBeAeHHOro Ha puc. 125
(Oestereich. Objektorientierte Softwareentwicklung. 1997, c. 37)
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MopaenupoBaHue OTHOLUEHUA MeXAY pa3HbIMM TUNaMu NpeacTaBieHnii 149

A.3.3. OTHOWeHNs Mexay

dJyH KUuMsAMM U BbiIXOAO0OM

IlomsaTHe «BBHIXOA» OXBaTbIBA€T MaTepy-
aJIBHBIM BBIXOZ M YCJIYTH, B TOM YNCJEe WH-
thopMaLMOHHEIE.

OTHoLIEeHNA BBIXOZA € (PYHKIMOHAJBHOIM
MOJZEJIbIO COCTOAT B TOM, YTO (PYHKIMHK IIpe-
06pas3yIoT BX0A4 B BBIXOJ| IIOCPEACTBOM 06pa-
6otru. IIpomte roBops, BEIXO MOMXHO CBA3ATD
C TEM MJIM MHBIM IpoieccoM (T.e. Habopom
¢pyurumit). Takum o6pasom, co3ganne BXona
MHAIMMPYET IIPOIeCcC WM, MHBIMU CJIOBaMH,
BBIXOJ] €CTh TaKKe pe3yJbTaT IIporecca.

Ha puc. 129 noxasaHbl OTHOLIEHNA MEXKIY
GYHKIMAMN U BBIXOAOM B 3nauuu ARIS.

A.3.3.1. MoaenupoBatue
Ha YPOBHe onpeaeneHus
TpeGoBaHwii

Ha pwuc. 130 mokazaHa geTajbHas MOJAEJIb
BBIXOJIOB, BKJIIOYasA KOJMYECTBEHHbIE B3al-

MOCBA3M (PYHKLMM, a Ha puc. 131 — cooTBeT-
CTByIOLIIas MeTaMofesb. na ympolieHusa
pe3yaeTaThl B MeTaMOAeJM omnyllueHsl. Ha
5TOM PUCYHKE MBI ICXOAVIM M3 IPEATIO0Ke-
HISA, YTO II0CJIE BBINOJIHEHNA KaMKI0N PyHK-
LMK co3faeTcA BBIXOJ, MMEIOINiI cBoe co0-
CTBEHHOe 0003HaYeHNE.

Ha puc. 132 u 133 npexcraBjieHa curya-
1IMs, KOT/AA BBIXOA Iocjae obpaboTku mnpnol-
peTaeT Opyroe COCTOAHME, HO He HOBoe 060-
3HAYEHMeE. IToaTomy 3aBepIleHHbIN
(OYHKIMOHAJIBHBIN STAI MOYKHO MCIOJB30-~
BaTb OJIA MAEHTU(MKALMY HAYaJBLHOIO CO-
CTOAHMA IJIA CJIeAYIOIIero mpouecca. ITa
nporenypa NPUMEHSEeTCA TaKdKe MAJA CO-
CTaBJIeENA rpad)MKOB ONEPaLiii B IIPOMBIIII-
JIEHHOM IIPOV3BOJICTBE.

Kasxpei pesysbraT OmaHec-mpouecca
MoZeJupyeTcaA IIyTeM IIPUBA3KM BBIXOHOB K
dyHKIMAM. BbIxon mnocienHeit QyHKIymn
OusHec-IIpoIecca ABJAETCA KOHEUYHBIM BbI-
X0ZoM JaHHOrO Ou3Hec-mpolecca.

IIpuBA3Ka THUIIOB CTOMMOCTM K BBIXOAY,
KaK GbLIO IIOKA3aHO NpPM OTAENHHOM OIMca-

AN

Opranusaums

JlanHble

Oynkums

YnpasneHue

Puc. 129. OtHOWeHMa Mexay QyHKUUAMU U BbIXOLAOM
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MogenupoBaime 6M3HeC-NpoLeccoB

Tun Bsxopa 2 Tun Bbixopa 3
Tun Bxoga 1 Twvn Bbixoaa 4
Puc. 130. [loTok BbiXxOA0B yHKUNN
| BW3HEC- : OBLAA
1.*| NPOLUECC |[0.* : 1% OYHKUUA
_____ CO3JAHUE
BLIXOA OYHKLNA
0.* 0.*
BXO4 | e BbIXO4
CTABKA
| | CTOUMOCTH
1. BbXOm |1t | 1.4 Mn
(MPOLYKT) CTOMMOCTH

Puc. 131. MeTtamoaens U3MEHEHNs TUMOB BbIXOAOB MOCE BbINONHEHUS GYHKUUA

HMM MOJ€eJIM BBIXOO0B, ITI03BOJIAET BRKJIIOYNTD
B MOJEJIb M TIOTOK 3aTpaT B paMKaXx IIpoliecca.

IToToK BBEIXOZOB B PaMKaX (PYHKIVOHAJIb-
HOTO IIpoliecca BKJIIOYAeT TaKiKe CTPYKTYPY
BBIXOJA, T.€. IPeCKyPaHT MaTepHUaJIoB.

TIpu ommmcaHuy MOTOKA yIIPaBJIEHUS dKeC-
TKOE paszJesieH/e ONMCAaHUA CTPYKTYP IIpo-
AYKTOB M IIPOLIECCOB IIOCJIe CO3JaHUA IIpOo-
OYKTOB IPUBOANUT K OTHOIIIEHUAM
nozncTaHoBKY (cM. puc. 134). CrasbpiBaHMe BBI-
XOZ0B C IIPOLIECCaMM II03BOJISET OIMCATh
TIpoLece CO3/IaHNA BBIX0Ja 13 BXO/Ia B TO e

Mepe, B KaKOJ BBIXOJ MOJENMNPYETCs B paM-
KaXx CTPYKTYPHI BBIX0OZA.

Ha puc. 134a cTpyKTypa BbIXO/a XapaKTe-
pu3yeTcsa ABYMsA IIPOMEXKYTOYHBIMM IIPO-
gykramiu. J[J1s cosgaHMsA BBIXOZA HeoOXomu-
Ma ofHa (PYHKUMA HA KaKJbIl NMPOAYKT. B
pe3yJIbTaTe MBI [IOJIy9aeM J4eThIpe guarpam-
mbl EPC, Kamzad u3 KOTOPBIX ONMCHIBAET
OnHy (PYHKILMIO, OTHOCAIIYIOCA K M3TOTOBJIE-
HMIO COOTBETCTBYIOIIIETO IPOAYKTA.

Ha puc. 1346 Ta xe cTpyKTypa BBIXOZA
IIpeAcTaBJeHa B BiuJie IBYX BBIXOJOB, T.e. 6e3

A#I

Puc.

Puc.

OIUC
3zec
ans
CJIOM
INTC
JIOB,

B IIpK
JIO BE
pam
Haub
BBOJ)

0z
pory,
CTPY!
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MoaenupoBaHue OTHOLWEHUA MeXay pasHbiIMU TUNaMKu NpeacTaseHun 151

Dynkums F 1

®yHkups F 2

Tun Bxopa/
Tun exopa/ BbIX0gA | Tun Bxopa/
BbixoAa 1 (nocrne F 1) BbIX0AA 2

Puc. 132. TloToK BbIXOAOB NOCHE BbINOJHEHUSt BYHKLUWI Be3 nameHeHns 0603HaYeHUs BbIXoaa

oyHKUMS "
T BXOA
1% 1.*
............ BbIXOA,
CTABKA | . .
CTOMMOCTH
1.* 1>
BbIXOA, ™n
(NPOLYKT) CTOMMOCTH

Puc. 133. MeTtamopgenb 06HOBNEHNS COCTOSIHUSI NOCNE BbINOAHEHUS BYHKLUN

OIMCAaHMA IPOMEKYTOYHBIX IMPOJYKTOB.
3aeck COOTBeTCTBYyMOLMIT Ou3Hec-Iporecc
IJI CO3JAaHMA KOHeYHOro BbIXoza Oosee
CJIOXKHBIN;, MapaJulesbHas obpaboTka BBO-
OUTCSA Tenepb He B IIPEiCKypPaHT MaTepua-
JIOB, a B IIpOLIeCC.

Orcioga OHATHO, ITI0YeMY rpaduky padboT
B IIPOMBIIIIJIEHHOM [IPOM3BOACTBE, KaK IIPBU-
JIO BRJIIOYAIOT JIMIIBL HEeCKOJbKO (7—10) ome-
panmii (pyHKIMIT). ITO 06YCIOBIEHO TEM, UTO
HaubONbIIAA YacThb CTPYKTYPBI IIporecca
BBOJUTCA B IIPEICKYPAHT MaTEPUAJIOB.

Oguaxko B 00111eM MoZ€MpoOBaENY O13Hec-
MIPOLIECCOB MBI ODBIYHO MMEEM JIeJI0 CO BCelt
CTPYKTYPO¥ Ipoliecca. JIMIb KOCBEHHO 3aT-

parumBas IIPOMEXXYTOYHblE NPOAYKTBI, OHA
BKJIIOYAaeT TaKXe pafx (PyHKIMII M napai-
JIeJbHBIX CTPYKTYyp. Yem Gosnee obocobieHo
AIMUHUCTPUPOBaHME BBIXOOOB, IIPOIECCOB U
COOTBETCTBYIOIIMX OTHOIIIEHMIA, TeM Yalle
BOBHMKAIOT MJEHTUYHEIE BOSMOXKHOCTH. OTO
JOCTUTAaEeTCA TEM, YTO CTPYKTYPbl BBIXOJIOB
MOZEJMPYIOT CTPYKTYPY KJIOYEeBLIX IIPOIec-
COB, a NPOIECChHI MOJENMPYIOT TOJIBKO HEIIoC-
pelcTBeHHBIE NIPOIIeCCHl BXOAA /BbIXOJa AJA
Ka’KJI0TO BBIXOJA.

Metonq UML onmceiBaeT IOTOK OOBEKTOB,
obpabaThiBaeMbIX (PYHKIMAMHA, IIOCPELCTBOM
JMarpaMm oIepaumii Ui JeiicTBuil (cM. puc.
135). ViasmeHeHus1 COCTOSHMII, BbIBBAHHBIE
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152 MopenupoBaHue 6uaHec-npoueccos

<5

OO

Puc. 134a. CrpyKkTypa npouecca 1 CTpyKTypa Bbix0Aa ¢ NPOMEXYTOYHbIMU NpoayKTamu

ENISISHEE

OO

Puc. 1346. CrpykTypa npoiecca n CTpykTypa Bbixoga 6e3 npomMexXyTO4HbIX MPOAYKTOB

GYHKIMAMM, MOYKHO MHTEPIIPETUPOBATL KAK
pe3yJbTaThI, T.€. KaK MH(POPMAlMOHHbIE BBI-
xonsl. MeTamozens (cm. puc. 133) ysxe orpa-
sKaeT 3TOT noTok 06bexkToB. B gonosnenue K
3TOMY, K ONIEPAIMOHHEIM AMarpaMMaM IIpUBa-
3aHbl OPraHM3aLVOHHbIE eAVHAIIBL

A.3.3.2. KoHdurypuposaHme

ITocute Toro Kak (hyHKIMSA BBIIOJIHEHA, U3-
MEeHEeHUA B COCTOAHMM BBIXOJa UM COOTBET-

CTBYIOIIMX 3aTpaTax IepelalOTCs Ha ypo-
BeHb ynpabJeHusa 6ussec-nporneccom. B za-
BMCHMMOCTHM OT TUIIA BbIXOZa (MaTepuabHbI]
BBIXOJl MJIM YCJIYTH) OTYU JAHHBIE JIOCTaBJA-
IOTCA cucTeMoil cbopa IIPOM3BOACTBEHHBIX
JAHHBIX WM — B MH(OPMAIMOHHBIX CHCTE-
Max — cucreMamu workflow.

B nponecce koHdbUrypupoBaHMA THIIBI
BBIXOZOB M TUIIBI CTOMMOCTEI, KOTOPBIE HEO0~
XOJIMMO OTCJIEKMBATE, IEpPefaloTCA CUCTEME
yIpaBJIEHNA IPOLIECCAMA.

Puc.

JUN
" nejf
KH, O
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Puc. 135.
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Knuent Otgen npopax Cxnap,
3anpocuThb
obcnyxueanue
3akas
(pasmelueH-
HbiiA)
MpuHsTL
3aKa3 ~~_
T~ Gakas
(BBEREHHDIA)
T
i
y (BHSH%I.(HaIfEH- «— - Boinonkutb
HbliA) 3aka3
Onnatutb ve
/
/
/
/
DocTasutb
| -~ 3aKka3
3akas -7
(noctaBnen-
HbliA)
T
|
3abparb
3aka3
MoTok aeicrenin n oobvektos (UML Notation Guide. 1997, puc.56)
JudopmalioHHbie yCIyru, cCo3faBaeMble IMA  3aJaeT KOH(MUTYyPalMi0  CHCTEMbI

U mepezaBaeMble LA AajibHeinein o6paboT-

KJ, OIIMCBIBAIOTCA KaK Malku. JTa MHPOpMa-

workflow 1 onucbiBaeT 3J1eKTPOHHbIE MAIIKA
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154 MopenupoBaHne 6u3Hec-NpPoUEcCcoB

A.3.4. OTHOWeHUs MexAay
OpraHn3auuoHHON
CTPYKTYPOM U AaHHBIMM

Ha pmnc. 136 nokazaHo, KaK COOTHOCATCHA
OpraHM3alMOHHAA CTPYKTypa M JaHHBIE B
«3manun» ARIS.

A.3.4.1. MoaenupoBaHue
onpepneneHus TpebGoBaHui

Ilo amanormu c pyHKIIMOHAJNBHOM MOZze-
JIBIO, TJie K KOPIIOPATUBHBIM YPOBHAM ILJIaHNU-
POBaHUA NPMUBA3BIBAIOTCA KJIOYeBble (OYHK-
1y (CM. BEPXHIOW yacTh puc. 87), Ha puc. 137
npezcTaBJieHa MOJeJb JaHHBIX, IJe K ypOB-
HAM IIAaHMPOBaHNUA NPUBA3aHbI BasKHeNIINe
00beKThI faHHbIX. OTHOIIIEHNE MEXAY Opra-
HUBAIMOHHOM CTPYKTYPOM U JaHHBIMM MO~
HO KBasmpuumupoBaTs 6osee noapobHo ¢ mo-
MOIIBIO TaKMX TEPMMHOB, Kak
«UCIIOJb3YyEMBlii», «yIIOJJHOMO4YEHHBII Ha

YTeHMe» WM «OTBETCTBEHHBIN 3a OOHOBJIE-
HuaA». CoOTBeTCTBYIOIIAA MEeTaMOeNb IT0Ka~
3aHa Ha puc. 138.

IIpu Gosee mpucTaJIbHOM PacCCMOTPEHUM
IIOJITHOMOYMA IT0Jbh30BaTeJIe Ha ypOBHe aT-
pubyTOB ONMCHLIBAIOTCA TAKMMU OI€paliisi-
MM, KaK «CO3HaTb», «YIAJUTL», «OOHOBUTDL»
VY «4UTAThb». OTU TIOJHOMOYMS MOMKHO
npencTaBUTh B Buge Tabianil. COOTBETCTBYHO-
masA MeTamMozesb IIpuUBeseHa Ha puc. 139.
ITonb30BaTenn, CBA3BIBAEMBIE C OIIPEEJIEH-
HOJ OpraHM3alMOHHONM eOUHUIIEN, ONyChIBa-
I0TCA Yepes JOJKHOCTU.

MBI JOJI2KHEI OLIPERENTh, KaKue aTpudy-
TeI paspelreHo o00pabaTBIBAaTL KaxKAOMY
TUILY OIIEepaluy U KayKAOMY IOJIb30BATEJIIO.
MoxHO TakiKe 3aJaTh [JOIOJHUTEJILHBIE
Ipenessl AJIA DK3eMILIApa 3HAYEHuit aTpu-
6yTa. Hampumep, eciu mMosab30BaTENIO OTHE-
Jla yIIpaBJIeHMs IIEPCOHAJIOM pas3pellaeTcs
UMTATb CBEJIeHMs 0 3aPpaboTHOI mIaTe TOJb-
KO HIIKE OIIpeieJIEHHOI CyMMBI, 3TO HE0GXO0-
VMO YTOYHMUTE C ITIOMOILIBIO 3HAYEHMIT aTpu-

Oprauuéaua

HaHHble |

| Ynpaeneuue DyHKuma

Boixog

Puc. 136. OTHOWEHUA MeXay opraHm3auner 1 aaHHbiMu

Puc.
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Mogenuposanue OTHOLIEHUI MEXAY Pa3HbIMU TURaMu nNpeacTasneHnit 155
Oprann3aumoHHbie aHHble
)BJIE- p o R
e[UHNLBI
10Ka-
! Toprosole Wsnenws,
YEHUN npeacra- KIMEHTI,
e aT- ! BUTENN 3aKasbl
ANNAA-
BUTB» ) Boxon,
I02KHO ! .
IBVIO { Wapenus,
3173 9 KIWEHTbI,
- : 3aKasbl
[eeH~
[CBIBA -
— PeruoHanshble Wapenus, KnUeHTsI,
puoy oTfeneHvs TOProBbIE NPEACTaBUTENY,
KAOMY 3aKa3bl
aTeJo.
NIBHBIE
. aTpu- -
5 oTIe 3 (nasHoe ACCOpTVlMeHT Mapenus, npenckypaxThbl
- i ynpaBnenve NPOLYKTOB MaTepuanoB, Wabnox,
naeTca 3aKa3bl, CTOWMOCTHbIE LiEHTPI
e TOJIb-
1e00X0-
1 aTpu- —_
p KnuenThi, OnepauvoHHble pecypesl, rpaduvku
NOCTABLLMKHN, 3aBoa {uex) paboT, CTOMMOCTHBIE LIGHTPb, Ha-
CorpyRHAA PR SaGGH, TPOTDANNL A1 ek
bUHAHCOBbIE — .
OTyeTH
Cextop H
KOMNGHMM lapsif1-3aKasbi, onepauv-
OHHblE PecypChl, 3anachl

Mpou3soacTeo

pynna
lONEPaUMOHHbIX

pecypcoB

Hapsg-3akas3bl, onepauu-
OHHblE PECYPChl, AaHHLIE O
craHkax, ¢ YNy mna CNC

Onepauuu,
fporpammbl Anst
cTaHKos, ¢ YNy

MHcTpyKumm
N0 YNPaBACHNIO

Puc. 137. Mogenb Ha ypoBHE AaHHbIX
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156 MoaenupoBaHue 6u3Hec-npoueccos

ACCOLMALIAS OPrgmig””'
TAHHbIX e
"'H‘ggﬁm””' 1.* 1.*|  YPOBEHb
Pk MNAHVPOBAHYS!

Puc. 138. Metamopenb, cBa3bIBAKOWAA OPraHU3auuio U AaHHbIe

LLTATHAR
EAMHUUA
0I l‘k
oo > no7HOMOwS
ATPUBYTA 0. MONb30BATENS
™n
ONEPALIU

Puc. 139. Metamogens NpUCBOEHUSI NONHOMOUNA

6ytoe accommarym I[IOJJHOMOYMA. Ilpm
TIPUBASKE NOJKHOCTEN MOYKHO TaKoKe 3a7aTh
pas3juYHble IIOJHOMOYMS [AJS HECKOJbKUX
TUIIOB olnepaumit. Hampumep, cOTpyAHMUK OT-
Jesia YIPaBJIeHUS II€PCOHAJIOM MOKET 00-
HOBJIATH JaHHBIE O 3apaboTHOI! IIaTe A0 OIl-
peleseHHO CYMMBI, .4 4YMTaTh UX - JO
HEKOTOPOI APYTO¥i CyMMBL.

Kax u ynpasisiomnine dyHKImM, opraHusa-
LIMOHHBIE €IVMHUIIBI MOTYT aKTUBU3UPOBATHCS
COOBITMAMM. OTa MPOLIeAyPa HASKLIBAETCA «YII-
paBJyleHMeM IIpolieccamMyl, OpMEHTHPOBAHHbIMM
Ha pgelictBua (omepampm)». Ilo anasormm c
TpurrepaMn (QYHKIMII Iepefada SJIEMEHTOB
JAaHHBIX B BHUZE MHOOYXKAQIOUMX COODLIEHMI
VHALMYIPYET BBITIOJIHEHUE JEeICTBUII OpraHu-
3allMOHHbIMM eOVHMLIAMM, KaK IIOKa3aHO Ha
puc. 140. 3To 0coOeHHO BaKHO B yIpaBJIEHNN

niorokamu pabor, rae nodyrxzaoLme coodrie-
HJA PAacChbIAIOTCA B BUAE 3JIEKTPOHHBIX ITaTlOK
¥ TIPEeCTABJIAIOTCS PV IOMOIIM AMATPaMM
EPC B cooTBETCTBIMM C OPraHM3aLIMOHHBIM pac-
npenesieEneM (pyHKIMIL B yoporeHHom Buzge
o0OMeH COOOIIEeHUAMY MEXKIY OPTaHM3alMOH-
HBIMJ €JMHUIIAMM OICBIBAETCS AMarpaMMaMu
B3ayIMoJielicTBMI (cMm. puc. 114).

A.3.4.2. KoHdurypupoBaHue

IIpuBA3Ka NAHHBIX C IPUBUJIETUAMMU LOC-
TyIla K OPraHM3aIMIOHHbIM eAMHUIIAM IIPeso-
CcTaBJIsIeT COTPYOHMKAM, YYACTBYIOLIMM B
ynpaBieHuy OusHec-IIpoleccaMu, HeoOXo-
JVUMBble MHCTPYMEHTHI AJiA paboTel ¢ XpaHu-
JIMIIJAMY JaHHBIX.

Puc. -

Ik
TeMan
HBIE ]
HBIX &
EPC,
HBIX €

Ko
KOHd1
TIpY I

A.3.¢

A.3.4

Ha
TIOJIHA
BUJIErT
AJA Ma
BKpaTI
HOCTU
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a1, Heobxo-
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Puc. 140.

ITpucBoeHKE TOJIHOMOYNMIE TO3BOJIAET CHC-
TemaM workflow kordurypmuposats BXOZ-
Hble MOTOKM JOKYMEHTOB B OPTaHM3allMOH-
HBIX eguHMIax. Jljia 5Tol Iean guarpaMMbl
EPC ponosuAOTCSA CBA3AMU OpraHU3alMOH-
HBIX eVHUI ¢ DYHKIIVAMIL

KowmmnorenTs! 613HEC-TIPUIIOMKEHNMIT MOXKHO
KOH(PUTYpMPOBAThH C IIOMOIIbIO ITOJTHOMOUMIA
IIpM IPUBA3KE DKPAHOB M JOCTYIIA K JAHHBIM.

A.3.4.3. Cneuunduxkaumvsa npoeKra

A.3.4.3.1. [Aetanunszauua

NOAHOMOYUA

Ha cragum crnemmduraiym npoexkTa BbI-
[IOJIHAETCA JaJIbHeMIasa JeTajns3alys [Ipu-
BUJIETUIL, IIPMCBAaMBAEMBIX II0JIB30BATEJISAM
OJ1A MaHUITYIMpPoBaHuA qauHbiMuU. Ha puc. 141
BKPAaTIIe [IPeJICTaBJIEHbI Pa3JIMIHbIe BO3MOXK-
HOCTM ONpeneseHUs TIPUBMJIEIMI JOCTYIIa.

o 1| OPTAHU3ALM-
COBbITUE = OHHAA
EAMHULA
AIPECALNA
0 . *

MHOOPMALM- 1 MOBYXJAIOLLIEE
OHHbIN COOBLLEHVE
OBbEKT

1 * 0-- *
ACCOLIMALIAA
.................... OBLuErO
ATPUBYTA
1.*
ATPUBYT

YnpasnexHue opraHn3aumoHHbLIMKM eaUHMLAMU NOCPEACTBOM COBbLITUIA

K umcny oCHOBHBIX IpPMBUJIErMII OTHOCATCS
YTeHue, co3JaHNe, peJaKTUPOBAHNE 1 yaaJIe-
HMe gaHHBIX. CooTBeTCTBYIOIME OOBEKTHI
MOKHO pa30uTs Ha kaTeropumu. Hanpumep, or-
HOIIIeHMe MOYKHO PacCMaTpPyBaTh KaK 00BEKT,
a ODBEKTBI - KaK OTAeJbHBIE aTpUOYTHI, OT-
JleIbHbIe KOPTEeXKM MM KOMOMHAIMIO KOpTe-
sxeit. Jloraeckye CBA3K ¢ COZIEPKaHMeM JaH-
HBIX MOKHO MCIIOJIb30BaTh B KadecTBe
kputepuen Boibopa. Hanprmep, pyxoBoauTe-
JIAM OTZEJIOB MOYKHO Pa3pelInTh YUTATh JUd-
HBbIE Jlesia COTPYAHMKOB TOJIbKO CBOETO OTAEJA.
Lpyroit mpuMep B TOM Ke MPUKJIaJHOM KOH-
TeKCTe: MOYKHO IPeIOCTaBUTh COTPYAHUKY
OTZEJa yIpaBJIeHUsA IIEPCOHAJIOM IIPaBO UM~
TaTb 3aIMCH, OTHOCAIIMECH TOJBKO K 3apIljia-
Te HMKeE OIIpeZieIEHHOT0 YPOBHA.

MeTacTpyKTypa  TaKOrO  JAETaJBbHOIO
IpescTaBieHna OOJbIel YacThI0 COIJIacy-
eTcA ¢ onmcanueM Ha puc. 139.

Ilomumo mpsamoit ceasu mexay LITTAT-
HOM EOVHUIIEN u ACCOITMAIIMEN OB-
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O6bexThl 6a3bi aHHBIX
Nonb3oBatenb
0 (0] 0, o
U P,P P P
u P P,P P
U P,P P
U P,P P P P,P,

YcnoeHble 0603HaueHUs:

U : MNonb3osarens
O : O6bexTbl 6a3bl AaHHbIX
P : Mpueunermm

Puc. 141. Tabnuua nonHomouunit (Reuter. Sicherheits- und Integrititsbedingungen. 1987, c. 352)

ITETO ATPUBYTA (cMm. puce. 139), MOsKHO yc-
TAaHOBUTH KOCBEHHYIO CBA3b, IPYICBOME [IPUBU-
JIeTVVI OIIpeiesIeHHbIM IIapOJIsM, a 3aTEM OIpe-
OEeJNeHHBIM IIOJIL30BATENAM. JTO IIO3BOJIAET
clleJlaTh ONMcaHue MeHee M30BITOYHBIM, Tak
KaK, HAIIpuUMep, JBa II0JIb30BaTEJIA C OOMHAKO-
BBIM IIPO(OIMJIEM MPUBUIIETHI TIOJIYUIAIOT OIM-
HAKOBBle IIPHUBMIIEIVN, 00YCJIOBJIEHHbIE TTapO-
JleM. JTa MeTaMoJelNb IIOKas3aHa Ha puc. 142.

MexaHu3M 3aIMTHl MOKHO ONMCHIBATH C
TIOMOIIIBIO TabJINIL, i€ IPOBePAETCA KadKAbIl
KJIIOUeBOil 3ampoc K 0aze maHHBIX. Penary-
oHHbIe 6a3bl JaHHBIX CA-Ingres oTamuamTca
oco00i1 peanm3alyiert, OIUCHIBAIONIIET IPaBM-
Jla TIPVICBOEHMS NMPUBUJIETUIL B BUJIe TaK Ha-
3BIBAEMbIX JMATIA30HHBIX yCJIOBMIA. IIpy BeI-
IIOJIHEHNY 3allpoca AMalla30Hbl YCJOBUIA M
OmyCaHMe 3ampoca IPYHIUPYIOTCA B MHCT-
pykumo SAM]] (A3bIK MaHMITYJIMPOBAHUA
JaHHBIMM) M, TaKUMM 00pa3oM, oGpabaThiBa-
IOTCSA B pAaMKaX OJHOTO M TOTO0 XK€ CMHTAKCHUCA.
Puc. 143 B noAcHeHUAX HE HYKAAETCH.

A.3.4.3.2. PacnpepeneHHble
6a3bl gaHHbIX

Ha yposne onpenesnenus TpeboBanmii BeI-
TIOJIHSIETCA JIOTUYEeCKasd IIPUBA3Ka JaHHBIX K
OPraHM3aIMOHHBIM eMHMIIAM He3aBUCUMO
oT (pusnyeckux cucreM xpanenusa Ha ypos-
He cienmMduKaIm IpoeKTa pparMeHThI CXe-
MbI 0a3bl HaHHBIX PACHPEReNATC MEXAY
y3naMu. YropabJileHue 3TMMM (hparMeHTamMu
MOKET OCYLIeCTBJIATHLCA Pa3HbIMM CHUCTEeMa-
My yrnpassaeansa daszamu gagabeix (CYB]I) npn
yCJIOBMM, YTO OHM MOTYT B3aMMOJEiCTBOBATD
apyr ¢ apyrom. Taxkum obpasoM, Ha CHCTEMbI
0a3 JaHHBIX BO3JIATAIOTCA ABE 3aJauu: yI-
paBJIeHNMe JIOKAJIbHBIMM JaHHbIMM, XpPaH:-
IIMMMCA Ha y3Jie, ¥ MX KOOPAVHAIUA.

Pacnpegenennbie 6a3bl AaHHBIX MOBLIIIA-
IOT OTKa30yCTOMUMBOCTE BCEII CHCTEMBI, 06ec-
neuuBaloT OoJsiee onepaTMBHOe OOHOBJIEHME
JaHHBIX, COKPAINAIOT 3aTPaThl M IOBLIIIAIOT
mbkocts  (Nerreter. Zur  funktionalen
Architektur wvon wverteilten Dantenbanken.

Puc.

1983,
verte
OoZHa)
OVHA!
Jle
HBIX
Qysz
HBIX
Distr

IIpas

Jit;
cTeMz
JISITBC
Mmu,
LIEHT)
BUJIO
pasHC
1800)71:)
BJINSAE
CTBYK

IIpaz:

Ka:
PEHHE
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Puc. 142. MeTtamogenb onnucaHmna NONHOMOYNIA

1983, c. 2; Jablonski. Datenverwaltung in
verteilten Systemen. 1990, c. 5). HemocTaTok,
OZHAKO, 3aKJII0YAETCs B TOM, YTO AJIA UX KOO~
AMHALMY TPEeOYIOTCA 3HAUNTEJBHBIE YCUJIUSL.

Heirr 06 begMHNI CBOJICTBA pacIpe/ieIeH-
weix CYBJ B 12 npaBui, chopMyanpoRaB
dyHIamMeHTaNbHBIN IPUHINII paciipesenaeH-
HBIX 0a3 fmaHHBIX B Buze npasmiaa 0 (Date.
Distributed Database Systems. 1987).

Ipasuao 0. OcHOBOHOJATAOLINIT
TIPVIHITATI

Juist nosie3oBaTenelt pacupesesleHHAA CH-
creMa 0a3 JaHHBIX He JOJKHA IIpeJCTaB-
JAThCA KaK pacrnpeneseHHas; MHbIMU CJI0Ba -
MM, [OJIA HUX OHA JOJKHA BBINVIAIETDH
LIEHTPaJIM30BaHHOM 6a30ii JaHHBIX. JTO IIpa-
BUJIO TIO3BOJISET TIOALEPYKMBATH €IMHO00-
pa3HO OIMMCAHHBIE YCJIOBUA IE€JIOCTHOCTU U
IIPUBMJIETUN JIOCTYIIA, IIOCKOJIBKY Ha HUX He
BJINSIET paclpefeseHye JaHHBIX B COOTBET-
CTBYIOLIEN CXeMe.

Ipaeuio 1. JlokaapHas aBTOHOMUSA

Kasknplit yzesn HonxeH yIpaBiATb BBe-
PEeHHBIMM €My JaHHBIMM Ha MecTe, obecrieyy-

OPFAHMBALI-
OHHASA
ENVHULA
(NONTb30BATENb)
0. .*
ACCOLWALIAR
OTHOLEHVE ”Fz'gggﬁr/l"” ------------------- MONb30BATENb-
MPOMb
1.% 0.
ACCOLMALIAS |, - o
-------------------- OTHOLIEHVIE- MAPOTTb
ATPUBYT
1 . .*
ACCOLIMALAS
OBLLIETO
ATPUBYTA

Basdg BO3MOXKXHOCTb JIOKAJIBHOTO YIIPaBJIEHUS
VX 3aIlMTOM, LIEJIOCTHOCTBIO U XPaHEHMEM.
ITO I1103BOJIAET OECHPENATCTBEHHO BBINIOJ-
HATH YMCTO JIOKAJIbHbIE OIIepalMy B yCJIOBU-
fAX pacnpeneseHHo CCTeMBL

IIpaBuio 2. JloxaJibHBIE KOMIIOHEHTHI HE
3aBUCAT OT 1L[€HTPaAJbHOTO
KOMIIOHEHTa

JTO O3HAYAET, YTO KaKIbIil JIOKAJLHBINA
Y49aCTOK MMeeT paBHbIe ItpaBa. Ecan O yzen
6SIH IIOOAYMHEH HeHTpaJIMBOBaHHOﬁ cucreme,
3TO HETATMBHO CKa3bIBAJIOCh ObI Ha BCelt cuc-
TeMe B CJIydae aBapun.

Ipasuxo 3. DBesocranoBouHas pabora

IIpu oTkIIOYEeHNM OTHAEJHHBIX Y3JIOB HE
JOJPKHO BO3HMKATh HEOOXOAMMOCTM B IIpe-
pBIBaHNMM pabOTBI CHICTEMBL

IIpaBuso 4. JlokasbHas IPO3PAYHOCTD

Ilonp3oBaTensiM HeoOA3aTEJbHO 3HATD,
T7e XPaHATCSA AaHHBIE.
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160 MopaenupoBaHme 6M3Hec-NpoLEeccoB

YcTtHas ¢popmynupoBka

Ha AMJ, CA-Ingres QUEL

YctHaa ¢opMynupoBka

Pykosoputenio otaena Munnepy
paspeLaeTcs AOCTYN K NYHBIM [enam
BCEX COTPYOHMKOB ero otaena D43.

RANGE OF X 1S EMPLOYEE
RESTRICT

ACCESS FOR

'MILLER" TO EMPLOYEE
WHERE X.DEPT.MEMB='D43'

Onwucanue 3anpoca

o Haittv ¢pamnnum BCeX COTPYAHUKOB
) ¢ rogosoi 3aprnaroid 6onee 30 ThiC. AON.

RANGE OF X IS EMPLOYEE
RETRIEVE INTO LIST (X.NAME)
WHERE SALARY > 30,000

CKOMNWANPOBAHHbIN 3anpoc

RANGE OF X IS EMPLOYEE
RETRIEVE INTO LIST (X.NAME)
WHERE SALARY > 30,000
AND
X.DEPT.MEMB = 'D43'

Puc. 143. [puceoeHue nonHomouuii B QUEL (Reuter. Sicherheits- und Integritatsbedingungen.

1987, c. 361)

HpaBuno 5. IIpospayHocTh
dhparmMeHTaIIN

A TOBBILIEHUA HNPOU3BOSUTEIBLHOCTY
CHCTEMBI OTHOLUEHUs MOYKHO pasbuBaTh Ha
JparmenTsl Ilpy 3TOM 110JIH30BATENN MOTYT
MPOJOJIKaTh paboTaTh, Kak ecau Obl 5Ty Ha-
OOpHBI aHHBIX He OBl PParMeHTIPOBAHEL

IIpaBuio 6. IIpo3padHOCTb PeNIMKAIN

Komuu naeHTUYHBIX JaHHBIX MOYKHO CBS-
3bIBaTh C Pa3JIMYHbIMY JIOKAJIbHBIMUM y4dacT-
kaMmy (MukpopaiyioHamu). IIpu s3TOM 10Jb30-
BaTeJAM HeoDsA3aTeJIbHO 3HATh, qTo
CYLIIECTBYIOT KOIIMM JaHHbIX.

Mpasuwino 7. Pacnpegenennad oopaborkra
onepanmit 6a3 JaHHBIX
YrobsI 06ecieunTh BO3MOXXHOCTD pacipe-
IesieHHON 06paboTKM 3aIpoCoOB, MOMXHO BHE-
APUTH OIITUMM32TOPHL.

Hpaeuno 8. Ynpasiexne
pacrpeneJeHHbIMU
TpaH3aKUMAMN

B pacnpenenenHnoit cucreme Kakzas OT-
JleJIbHAA TPaH3aKIMA MOKeT BKJIOYATD IIPO-
eccol ODHOBJIEHMA Ha APYIUX y4YacTKaX.
Ecau obHOBIEHNE HE HOBOIUTCA 0 KOHIA, TO
[IPOMCXOOUT OTKAT TPaH3aKINH, T.€. OTKa3 OT
BCEeX M3MEHEHUI, COEeJIAaHHBIX OO0 NOCJenHel
TOYKN COXpaHEeHMS.

IIpaBuio 9. AnmapaTHad IIPO3PaYHOCTh

Cucrema ymnpaBjeHusa 0OazaMm JaHHBIX
(CYBII) monmKkHa NOAKEPYKUBATD PA3JAUYHBIE
annapaTHble CYCTEMBL

IIpaBuio 10.  IIpo3pavHOCTE ONepalIOHHOM
CHCTEMBI

CYB]l moskHa NOIJIEP KMBATH Pal3JId-
HBI€ OIIEPALMOHHBIE CUCTEMBL

Puc.

IIpa

HEIE!

Ipa:

OBITE
HBIX.
30B 1
baza

MoOZE
MM I
M, 1
ypos
CTaB.
HBIX

(Jabl
Syst«

MOKE
BEPT]
TY KJ
TBI M{
Apyré
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YYACTOK

(MUKPO- [r———{ CETb

PAVIOH) 5
VIR -
0.* 0. PEBPO

0T y3na

oven [ " cermenT - UoTHOWENK

PASJIEN

Puc. 144. PacnpepenexHbie 6a3bl AAHHBLIX

IIpasuio 11. ITpoapausocTs ceTu

CYB]l pomkHa HOAAEP’KMBAThH pPal3JimMu-
HbIE CeTeBbI€ CUCTEMEI.

Hpasuno 12. IIpoapaynocTsb 623 ZJaHHBIX

Pacnpenenennas peasmsainmsa OoJsxHa
OBITH BO3MOYKHA M JJIA PA3JINIHBIX JIOKAJIb-
HeIX CYB]l, BKIOYasaA UCIIOJb30BaHME IILJIIO-
30B B Ka4YeCTBE MOCTOB MEXKAY Pas3JIUIHBIMU
DazaMy JaHHBIX.

Ha puc. 144 nokaszana uHQpOpPMaIMOHHAA
MOJZEJIb, TOCTPOEHHAA B COOTBETCTBUY C 3TH-
MY IPUHIATIAMM, IPUMEHNTEJBHO K IIOHATI-
sIM, B3ATLIM U3 CIENMU(UKAILM IIPOEKTA HA
YpOBHE OPraHMB3ALVOHHOM Mozein (mpen-
cTaBJIeHa TOIIOJIOTMEl CeTH) ¥ MOJesy LaH-
HBIX (IIpefcTaBJIeHa PeJAIMOHHOM CXeMOoil)
(Jablonski. Datenverwaltung in wverteilten
Systemen. 1990, c. 198).

DparmeHTanya 03HAYAET, YTO OTHOILIEHNSA
MOJKHO pa30mBaTh IO TOPUIOHTAIM MM IIO
BEPTUKAJIA C Tlepefadeil KaKIoMy dparMeH-
Ty Kioya 6asucHoro orHomenusa. Pparmen-
TBI MOTYT JaCTUYHO HAKJIAABIBATECA APYT Ha
apyra (cm. pumc. 145). Takme d¢parmeHTHI

npejcraBieHbl Ha puc. 144 wmaccom CET-
MEHT, npmu 3TOM KaKJblil CETMEHT OIHO-
3Ha4HO cBaszan ¢ OTHOIIIEHMEM. Cerment
JAHHBIX, TPUBA3AHHBLI K OIPELEJIEHHOMY
Y3JIy UJIU cCUCTeMe yIIpaBjeHnsa 6azamu JaH-
HbIX, HasbBaeTca PAS3JEJIOM (Jablonski.
Datenverwaltung in verteilten Systemen.
1990, c. 193).

Cucrema KJMEHT-CepBep TPEACTABIAET
co00jt yIpOLIeHHbII BapMaHT pacrpezeseH-
HOI cucteMbl (0e3 yCJIOBMII IIPO3PAYHOCTH).
KinenTs! mocelnamoT 3anpock! cepBepy 0asbl
JAHHBIX, KOTOPBI 00CTy KMBAaEeT 3TU 3aIpo-
CBHI, MCIIONB3YS CBOM BHYTPEHHVE (DYHKIIMMU
yIOpaBjeHns NaHHBIMK. IIpuBA3Ka OTHOLIE-
HUII K cepBepy 0as3bl JaHHBLIX MIPEACTABJIAET
coboit noguabop meramonesn. Ha cranmm onm-
CaHMA peaausaluy (puUsUIeCcKMe AaHHbIE
NPUBA3BIBAIOTCA K (PM3MHUECKMM KOMIIOHEH-
TaM cucteM XpaHeHMsa. IIpu aaMMHMCTPUPO-
BaHMM IPO3PAYHBIX PACIPEeAEIEHHBIX CUCTEM
BO3HMKAQIOT 3aTPYJAHEHUA, CBA3aHHBIE C IIPO-
OiiemaMy KoOpAMHAlMK. PellieHne 5TUX BOII-
POCOB B YCJIOBUSIX CETORHAILIHMX cUCTeM 0a3
JaHHBIX JIMIIb B CAMOI HAYaJIbHOM CTaONN.
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OtHowetue R Knioy At, A2, A3,
A.2

S, Iy c
KoM

§ = Cerment

A.3.

B

: : TIpes,
TI0Ka.
HUPO!
TOYH]
JIEeHN,
BBIXQ),
Tpei
Ipenu«
BaIOT
Apyry

Puc. 145. CermeHtaums OTHOLWEHUS

Puc. 14
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A.2.5. OTHOWEHUSa MexAay

OpraHm3aunoHHOMN
CTPYKTYPOM U BbIXOAOM

Ha puc. 146 npuBeeHbI OTHOIIEHUA MEMXK-
Oy OpPraHM3allIOHHOV CTPYKTYPOV M BBIXO-
oM B 3gannu ARIS.

A.3.5.1. MopenupoBaHue
onpepeneHus TpeGoBaHN

B coorBeTcTBUM ¢ OpraHM3alMOHHBIM pac-
npenesieHneM (pYHKIMI M JaHHBIX Ha puc. 147
IIOKa3aHa MPUBABKA BbIXOJa K YPOBHAM ILJIa-
HMPOBaHMA. BBIXON CIy»KUT, HallpuMep, ¥C-
TOYHMKOM 0a30BBIX HOPMaTMBOB AJIA yIIPaB-
JIeHMs, OPMEHTHPOBAHHOIO Ha BBIXOA. OgHM
BBIXOAB! (CKaykeM, OOpalleHus TOPrOBOTO
MpeJICTaBUTENA B OTAEJ IIPOJAaXK II0 IIOBOLY
[IpeZICTABIIEHHBIX IIPEAJIOYKEeHMIT) obpabaTsI-
BAIOTCS TOVI jKe OpraHM3alMOHHOM eIMHILIEN,
Jpyrue (Hampumep, NPeAJIoKeHNs, epechl-

JaeMble B OTHeJ IIPOoJask OJA AaJbHeNIen
00paboTKM) IepefaioTCs CIeAyIOLIe Opranmu-
3alMOHHOM enmHMie. OZHAKO Pe3yJbTaTOM
BBIIIOJIHEHNSA TOM WJIM MHOM (PYHKLIMM B paM-
KaX OPraHM3allMIOHHOM €IVHMIBI MOTYT ObITh
TaKKe IIPOMEIKYTOUHBIE HPOAYKTHI, HEOOX0-
OVIMbIE IJIA TIOCJenYIOLell (PYHKIMM, JeKa-
LI1eV Ha TOM "Ke OpraHM3aIMOHHOM eauHnie. B
9TOM IIPOLIECCE YHACTBYHOT Pas3iIM4HbIE Opra-
HM3alMOHHBIE (IIoA)eauHMULE! (paboune rpymn-
eI, paboune MecTa) BHYTPU COOTBETCTBYIO-
INMX OPraHMB3AUMOHHBIX EOMHUIL TaKuMm
00pas3oM, H1CII0 IPOMEKYTOYHBIX [IPOAYKTOB,
BOSHMKAIOIIMX BHYTPM OpPraHM3aIMOHHON
€IVHUIIBI, 3aBYICUT OT CTEIIEHN CTPYKTYPHUPO-
BaHMA OPTaHU3ALMOHHON MOJEJIN.

Hepeako omucrkiBaeTcsa TOMBKO HOTOK BhI-
XOJIOB, IIOJIyYaeMbIX OPraHM3alMOHHON eny-
HUILEN OT APYTUX OPraHU3aIMOHHbIX €IVHNLL,

Puc. 148 nomoctpupyer AeTanu3upoBaH-
HBIIl TIOTOK BBIXOZOB MEXKJY OPraHM3aIMOH-
HBIMM eJVHMIJAMM <«TOPTOBbI INpenCcTaBuU-
TeJIb» U «OTHeJ IMPOJa»K», a TaKKe IIOTOK
BBIXOJIOB K KJIMEHTY.

OpraHuaauuh

Puc. 146.

OTHOLWEeHUA Mexay OpraHusaunen 1 BbIXO40M
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OpranusaumoHHbie
€AUHULIbI

Toprosbie
npeacra-
BUTENN

PervoHanbHbie
OTZieNEHNs

nasHoe
yrpasneHue

AccoptumeHT
NpOAYKTOB

Doxop,
Mpn6binb
LieHa akum 3aeop, (uex)

v CexTop
KOMMNaHuu

[pou3sonCTeo

fpynna
onepaunoHHbIX
pecypcoB

KOMMOHEHT
0NepaLMOHHBIX

Puc. 147. Mogenb Ha ypoOBHE BbIXOA0B

Boixoabl

OGpalLieHmre No NOBOJLY NPOAAXM
MpencTasneHHbe NPefnoXeHus
3aknioyeHHble caenku

HoBbie NPUBNEYEHHDIE KJTMEHTDI
06paboTaHHbie NpeIoXeHNUs
O6paboTaHHbie 3aKa3bl KIMEHTOB

OTnpaBnexHbie 3akasbl
06paboTarHble 3aka3bl
MonyyeHHbie nnarexm
Bbicokast FOTOBHOCTb
OnepaTUBHOCTb JOCTABKM

Joxon
Bknap,
PbiHO4Has aons

Konu4ectso npoaykumu
Boaspar ToBapa
Bpems poctasku

KonuuecTo npopykumv
IMpomonXuTENLHOCTL M3rOTOBNEHUS
KauectBo

KoadpdpuumeHT ncnonb3osanms
OnepaumoHHas roToBHOCTb
MpORONKMTENLHOCTL U3TOTOBNEHNS
KavectBo

KoapduumeHT ucnonb3oBanvs
OnepaunorHas roTOBHOCTb
MpogonXuTENLHOCTD U3rOTOBNEHUS
Kauecteo

FapaHTUs onepaLuoHHON rOTOBHOCTH

Puc.

KJINE
opra
opra
BaHW
Meno

0]
TOM,
3a
Ipu3

B
opral
Oy :
LeHT"
CTHOI
BEIXO
3Ha
Ha p¥.
AeJIsf]

IJI P
Ec
JIMOC"
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Puc. 148.

Bremmnne cyObeKTHI OeVICTBUS, TAKUE KaK
KJIMEHTRI, TIOCTaBIIMKM, IIPaBUTEILCTBEHHBIE
OpraHbl U T.A., TAKXE MOI'y T OBITb OIMMCaHbI Kak
OpraHM3anMoHHbIe eauHnIsl Ji1sa Mogemmpo-
BaHIA NpenBapUTENLHBIX IOTOKOB BBIXOZO0B
MCIIONIb3YIOTCA AMiarpaMMbl B3aVMOAECTBUIL

OI{HO 13 CBOJCTB BBIXOJA 3aKJIIOUAETCH B
TOM, YTO IIoJgydvaTet JOJMHBL OBITH TOTOBBI
3alIaTUTh 3a HEro OIIpeJIeJIEHHYIO IIEHY, T.e.
IIpMU3HAaTEL €ro HeHHOCTh.

B Teopun 6m3Heca OTOKM BBIXOZ0B MEMXIY
OpraHV3alVOHHBIMY €IMHULIAMM MMEIOT 0CO-
0yr0 3HAYMMOCTD IIPY y4eTe II0 CTOMMOCTHBIM
ueHTpaMm. JIJ1d IJIaHMpPOBaHUA 3aTPAT CTOMMO-
CTHOTO L[EHTPa OIPeAesAITCHA VHAVKATOPbI
BBIXOZA, M3BECTHBIE TaKKe KaK S3TaJIOHHBIE
3HAYEHUs. DJIEMEHTaPHBIA IpuMep NpUBENEH
Ha puc. 149. [[na 5TaIOHHBIX 3HAYEHMI! OIlpe-
JeJIAI0TCA CTaBKM CTOMMOCTH, IIPUMEHAEMBIE
IJIA pacyeTa CTOMMOCTHU IIPOAYKTOB.

Ecmm npexariosgaraeTcsa BBOA 3aTpaT CTO-
VIMOCTHOTI'O IIe€HTpa, TO HeOGXOI[MMO OLICHUTHL

ToproBbiv
npencTasuTeNb

O6pato-
TaHHble
3anpockl

MoTok BbixoAo0B MeEXay OopraHn3aumoHHbIMKU eguHKLAMN

BBIXOZBI, I[TIOJy4YaeMbl€ OCTAaJbHBIMMY CTOMMOC-
THBIMM HEHTPaMUN. 3ITO IIOABOJUT HAC K OIIpe-
ACJIEHVIO CTaAaBOK CTOMMOCTY BBIXOJOB BHYTPU
KOMITaHMY, O 9€M MBI yiKe rOBOPUJIV PaHee.

Ha puc. 150 npexncraBsiieHa MeTaMoZesb
OTHOLIIIEHN}T ITIOTOKOB BBIXOZOB MEMXKAY opra-
HUBALVIOHHBIMA €VHULIAMHA.

Accommata  JJOCTABKA mnokassiBaer,
KakuM o0pas3oM peaymsyeTcs CBA3b MEXIY
BBIXOJaMM OpraHn3amoHHbIX eayanl. ACCO-
IMATIVA TOCTABKA—-BPEMSI, cBazannan
¢ kaaccom BPEMHA, rapazny c cooTBeTCTBYIO-
MY 0003HAYEHMSMIM KOJIMYECTRA M CTOMMOC-
TY COAEPKUT CrieLMpuiecKye OTHOILIEHNUS BbI-
XOZOB B paMKaX BPEMEHHOTO IIPOIecca.

A.2.5.2. KondurypupoBaxue

KaoyeBoe 3HaueHNe AJIA IVIAaHVUPOBaHUA
n yupaBJeHMs MMEIOT TUIIBI BBIXOO0B 1 KOJIV -
YeCTBEHHBbIE XapaKTepUCTUKHN, CO3jaBaeMble
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Dpyroi OLEHEHHbIV BXOL,

Bpems obcnyxmBaHus

Lpyroii oLeHeHHbI Bxop,

CTOMMOCTHBIiA
LEHTp (cexTop
KOMMaHum) A

OHeprus (kBT/4)

CTOMMOCTHbI#A
LeHTP (cexTo,
KOMNaH1u)

Boixog

4

Puc. 149. BboiuucneHue CTOMMOCTI BbIXOA4a BRYTPU KOMMNAHUU

ACCOLIMALMSA
OPTAHU3ALIN- [IOCTABKA-
Eg;mﬁm T p BPEMSI
1 . .* 0 * 0 *
............... JIOCTABKA - : - BPEMS

ot /

1.*

BbIXOA

Puc. 150. Meramopens NoToka BbIXOL0B

OpraHM3alMOHHON exwHuNen Jlobvie pac-
XOMKJEHUA MEMKIY CYLUIECTBYIOIIMMMU («Kak
€CTh») U IIJIAHOBBIMM TIOKA3aTEJAMM MOYKHO
VICTIONIb30BaTh JJIA KOPPEKTUPOBKM IIJIAHO-
BBIX 3aTpaT B COOTBETCTBUM C IeJIeBbIMU
3HaYeHUAMMK. [I09TOMY BLIXOJ, CBA3LIBAEMBIN
C TO MJIM MHOJ OPTraHU3aMOHHOM e IVHILEHR,
onpezensdeT KOH(MUIypalMio CHUCTEM [JA
pacueTa CTOMMOCTHU M BBIXOZA.

Berxoz, BBoguMbIit cucreMoit workflow B
OpraHM3alIOHHOM eANHUIlEe, BHIBOAUTCA HE-
IIOCPEJICTBEHHO M3 KOHTEKCTa MOZEJM, II0-
3BOJIAA JIETAJIM3UPOBATL OMMCAHMUE OpPraHu-
3alMOHHBIX €AMHMI] BILJIOTh A0 KOHKPETHBIX
pabounx mect. [IpumernTenbHO K MEGOPMa-
LIMOHHBIM YCJIyTaM OIMMCAHUE BBIXOZA COOT-

BETCTBYET OIIMCAaHMNIO COCTOAHUA INepeaaBae-
MBIX ITIAIIOK.

Ecyy roBoputs npoiue, BbIX0J, CBA3bIBaE-
MBI/l C OPTAHM3ALMOHHBIMY €AMHMLIAMMY, OI-
pedesifeT TakKe HeoOXOAuMEIE (PYHKIMO-
HaJIbHbIE BO3MOYKHOCTM. Hampumep, ecau ¢
OZTHOV OpPraHN3alMOHHOM eIUMHNIIEN CBA3aHbI
TOJIBKO IPOCTBIE 3aKa3kl, & C JPYTOil — ellle 1
CJIOKHBIE, TO X (PYHKIMOHAJIbHBEIE BOBMOMK-
HOCTU OYyLyT Pa3HBEIMM.

BmecTo npuBA3KY PYHKIMI HAIPAMYIO K
OPTraHMBAlMOHHBIM eAMHHUIIAM WMX MOKHO
NIPMBA3BIBATD K BBIXOLY, €CJIM M3BECTEH KOH-
TEKCT (PyHKIMM B BUJE OTHOIUEHUI MEXKIY
BBIXOZOM 1 (DYHKIIUSMIA.

A.3.

Ha
IaHHE

A.3.¢

B
coboit
yeayr
B nps
yeayr
uexon
Kase ¢
XOZIOM
HBI I
COCTO.
cymeq
OHM C"
BETCT
«IIOCT

Puc. 1!
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A.3.6. OTHOWweHMs mexay
AAaHHBIMHU U BbIXOAOM

Ha puc. 151 nokasaHo Kak COOTHOCATCH
IAHHBIMU U BBIX0Z0M B 3fauumn ARIS.

A.3.6.1. MonenupoBaHue
onpeanpeneHns TpedboBaHun

Brixon m mauHBIE yiKe CBA3aHBI MEMKAY
co00if B CMJIYy TOTO, YTO MH(POPMALVOHHBIE
YCJIYIM OIMCHIBAIOTCA IOCPEACTBOM JaHHBIX.
B npumepe Ha pue. 152. nadopmanmonHble
ycayru (pe3yJsibTaT BBIIOJHEHUS (PYHKIMIT)
VMICXOLAT U3 IPEeIIIOChIIKY, YTO JaHHBIE O 3a-
Kase ellle He BBeJEHBI U He [IPOBepeHbL. BbI-
XOZOM SIBJIAETCA COCTOSHNE JAaHHbIX («BBeJE-
HBI ¥ IIpoBepeHbI»). IIpu BBOJe AAHHBIX MX
cocTossHMe o0o3HavaeTca caMuM (PaKTOM MX
CYILIECTBOBAaHMUA, OIOHAKO <«IIPOBEPEHHBLIMI»
OHY CTaHOBATCA JIMILIE II0CJIe TOr0, KaK COOT-
BETCTBYIOLMIT COTPYAHMK PacCMOTPUT UX U
«IIOCTaBUT TaJIOUKY ».

1 TOKyMeHTPOBaHNA 000X THUIIOB MH-
dopmamu B obbexTe gaHHbIXx SAKA3 co-
3maeTca aTpubyT cocToAHMA, (PUKCUPYIO-
LIVl COCTOAHME 3aKaza M, Takum obpasom,
COCTOAHNME BbIXOZa. MaTepnabHbIi BEIXOA 1
Ipyrue YCAayTry IPeACTABISIT B BUIE UX
cOBCTBEHHBIX (PM3UIECKUX UM Hedusngec-
KMX MOZeJieil, XOTA B MH(OPMAIMOHHBIX CUC-
TeMaX MX TaKyKe OMMCBHIBAIOT IPY IIOMOILM
obbexTOB maHHBIX. Harnpumep, maTepuab-
HBIIT BBIXOJ JOKYMEHTUPYETCA B By/Je IIperic-
KYPaHTOB MaTepuajyioB wyy 11abJIOHOB
CAIIP, Torma Kak yCOYIM OOMUCBIBAIOTCA C
IIOMOIIBIO (PYHKIIMOHAJBHBIX croerugpuka-
Uit UIM APYIUX OOKYMEeHTOB. MOMKHO uc-
MOJIB30BaTh U MYJbTUMENUAHbIE ONUCAHNA
MPOAYKTOB, HAIIPUMED, BUAEO.

Takum obpaszom, maTepuansl, 06pabaTbi-
BaeMble Ha ITPOM3BOJCTBE, CYIUECTBYIOT B
BUJle MaTepPUAJbHOTO BBIXOAA, HO IIPU 3TOM
OHI OTHOBPEMEHHO IIPEACTABJIEHBI ¥ MHEOP-
manyoHHEBIM 00BbexkToM IETAJIL (cMm. puc.
153). CooTBEeTCTBYIOILIIEE COCTOAHME BBOLIT-

[ Oprannsaums

Puc. 151. OTHoweHUs mexay AaHHbIMM U BbIXOLOM

npaaneuue DyHkunus

Boixog,
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3akas 3aka3 3axas
Homep Homep Homep
- BBEJeH () MpepcTaBnenme - BBEAeH (x) MpepcTaenexme - BBEAeH (X)
- mpoeepeH () COCTOSHUS - nposepeH () COCTOSHUSA - npoBepeH (x)
[LlanHbie [laHnbie laHHbie
0 3aKaze 0 3aKase 0 3akase
paBHSETCA pasHsieTcs paBHSETCA \ ‘
3akas BsefieHHblit MposepeHHbIA
KIMEHTa 3aka3 3aka3
X
Beectm MposepuTtb
3aka3 33BEPLLEH Saka3
Puc. 152. OrtHouweHna Mexay AaHHbIMU U MHDOPMAaUNOHHBIMU YCITyraMum
Detans Jletanp
-caepreHve (x) -cBepnenue (x)
-peseposanme () Mpeacrasnenme -peseposaHue (x)
COCTORHUS
OMNMCHLIBAETCS ONUCLIBAETCS I

Mavepuan

Puc. 153.

Ceepnutb

Marepuan,
06paGoTaHHbIH
CBEpNeHueM

Casepnetue
BbINOJTHEHO

B3anmopencTene gaHHbliX 1 MaTepuUanos

Marepuari,
006paboTaHHbIM
dpesepoBaHuem

Cd E
eCcJawm
yeay
TOM,,
ApyT
BBIX(
rax «
COOT"

puan

yeny
YeHM

MocT
obpal
CBA3]
3BOJL.
CTOAI
JOUTh

tbynr

Puc. 1
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cs B 3TOT MH(OPMAIMOHHBIN OOBEKT, Kak
ecJin ObI 3TO OBbLI 00BEKT «MHGPOPMAIMOHHAA
ycayrar. EquHCcTBEeHHOE pasymdne COCTOUT B
TOM, 9TO B MATEPHAJIBHOM BBIXOJE U YCIyrax
ZPyroro tura 06'beKThl JaHHBIX OIMCHIBAIOT
BBIXO/, TOI/Ia KaK B MH(PpOPMAI[MOHHBIX YCIIy-
rax o0'beKTBbI BbIXOJa M OO'bEKTHI OIIMCAHNA,
COOTBETCTBEHHO, MOT'y T OBITh TOKIECTBEHHBIL.

B meTamogenax passnyne MexJy Mmare-
PMaJBHBIM BBIXOAOM M MHMOPMAaLVMOHHBIMU
yciyramMyu He MMeeT IIPMHLOVIINMAJIBLHOIO 3Ha-
yeHus (cMm. puc. 154).

ITockonbKy BEIXOZ ONMCBHIBAETCA KaK ca-
MOCTOSITEJILHBIM KJIacC, €0 COCTOSHME TI0CTIe
06paboTKM ycTaHABAMBAETCA IIPU IIOMOIIMA
casu BBIXOJA ¢ ®YHKIIVEN, uro mo-
3BOJIAET MPUCBOUTH BBIXOLY HECKOJBKO CO-
cToAHMi 06paboTKM BMeCTO TOro, 4ToObI BBO-
JNTb HOBOE OIIMCAaHME BLIXOAA TI0CJIe KasK ol

PyHEIMNL.

Cocroanmio 00paboTkM IPUCBANBAIOT Pas-
JMYHbIe 3HA4YeHUA aTpubyTOB, YCTaHABIUBAA
cBasp ¢ ACCOIIMAIIMEN OBIIETO AT-
PUBYTA. Ora acconyanysa MOYKET IPEACTaB-
JATH coB0Ji omepaTop PaBEHCTBA VIJIM OIMACA-
Hye. VI To u gpyroe o603HAYAETCA KJIACCOM
IIPEOCTABJIEHUE COCTOSAHNMA.

Breixon MOkHO omycaTh C ITOMOIIBIO KOM-
O6uHAIMM aTPUOYTOB OT HECKOJbKUX 00BEK-
TOB JaHHBIX.

Ha puc. 155 nokasaHb! gABe 001111€ aCCOLM-
amun: PABHO nu XAPAKTEPU3AIINUSA, rae
poJi O0'EKTOB JaHHBIX ABJIAIOTCA IEPEMEH-
"eiMK. Hanpumep, 1m1aby0HbI, cO3AaHHBIE CH-
cremoit CAIIP B nporecce pa3paboTku mpo-
OyKTa, (GaKTUYeCcKM IIPeACTaBJAIT coboii
BBIXOJ, TIOCKOJIBKO ABJIAIOTCH PE3YJIbTATOM
OTHOIIIEHMA TOMKAECTBa. B IIPOM3BOACTBEH-
HBIX IIPOIlecCcax, MpeqHa3HAYEHHbIX IJIS U3-
TOTOBJIEHUSA IIPOLYKTA, KOTOPBIN ONIMCHIBAET-

BbXOA = OvHKWA
BbIXOA
(COCTOSIHVE)
0.*
................... NPEACTAB/IEHVE
COCTOSHYS
0“*
ACCOLIMALIAS
OBLLETO
ATPVIBYTA
jv | +| VHOOPMALI-
ATPMBYT |- B b
OBbEKT

Puc. 154. MeTtamogenb B3aUMOAENCTBUA GAHHbIX U BbIXOAA
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170 MoaenupoBaHue OGmM3Hec-npoueccos

WHOOPMALIMOH- | 0. PABHO 1.1 OBbEKT

HAS YCITYTA

JAHHbIX

MATEPVATBHBIIA | o « ] -
BbiXOZ U BrhX
APYTYE YCIIVTY
XAPAKTEPY3A-
s

Puc. 155. OO6Lwan cBa3b MexXay AaHHbIMU W BbIXOAOM

CA TaKMUM 111a6JI0HOM, 11a0JI0H ABJIAETCS Oy~
CaHMEM BBIXOJa IIPOAYKTA.

A.3.6.2. KoHdurypuposaHue

ITlockonbKy OomMcaHWUA BBIXOAOB U JAHHBIX
MHOTZA JaCTUYHO COBIAMAIOT, Mbl JIMIIL Oer-
JIO TepedyuciyuM pas3JiiHble BO3MOYKHOCTH
KOH(PUTYPHPOBaHNSA.

I1a mesieil aHaIM3a ¥ HPOBEPKY BBIXOLOB
IpeACTaBJIeHUA JAHHBIX MOYKHO HEIOCpe[-

CTBEHHO NPMBA3ATH K COOTBETCTBYIOILEMY
BBIXOAY, & 3aTEM IIepeiaTh UX Aajblle — CH-
cTeMaM YIpaBJIeHNA.

Ob6paTHas CBA3 IIOTOKA BHIXOOB C IIOTO-
koM pabor (workflow) KoHdurypupyercs
1P IOMOIUM OIIMCAHMI JAHHBIX.

Onucas BLIXOZ, KOTOPBI JOJKEH CO37a-
BaTbCA Ha NpPeANpUATHHM, B paMKaxX OusHec-
TIPUJIOEeHNI MOYKHO OIIpenenuTh Heobxoau-
Mble JaHHble (HAIpMUMep, INIPeNCKYpPaHThI
MaTepuasoB, Pe3yJbTaThl TrapaHTUM Kade-
CTBa U T.Z.), CBA3AR X C BEIXOZOM.

A3.

B:
IBYCT
i A
poceI
pea
HME M]
B IIOJI
Jioch €
obwen
BaThC:

COE

NHDOP
HbI ¢
(i

ATP|

Puc. 1!
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A.3.7. OOBbeguHeHue BceX
npeacrtasneHuii ARIS
B NMOJIHYIO MoAeNb

B xoze cucTeMaTM3MPOBAHHOTO ONMUCAHUA
ZIBYCTOPOHHMX OTHOLLIEHMIZ B PAMKAX KOHIEII-
i ARIS MBI 00Ccyanam Bce KJIOUeBbIE BOII-
POCBI MOZENMPOBaHMsA, KOH(DUTIYPUPOBAHNUA 1
peasmsanmu OusHec-mporeccoB. B 3akioue-
Hye MbI 00 beqUHUM Bee npexcraBiaennsa ARIS
B IIOJIHYIO MOZeJb. IIOCKOJNBKY 31eCh XOTe-
Joch GBI 320CTPUTH BHUMAHME HA [IPUHIMIIAX
o0 beaMHEHNA, Mbl HE CTaHEM IIOAPOOHO BrRAa-
BAaTBhCSA B BOIIPOCH! PeaIM3aI{uIL

A.3.7.1. MoaenupoBauue
onpegeneHus Tpe6osaHuit

B kauecTBe OTIPAaBHOM TOYKM [JIA pac-
CMOTPEHMA IIOJHBIX MOJEJE MOXKET BBICTY-
ImaTh, IO CyTH, Jiroboe mpencrasienne ARIS
(Ha ypoBHe (pyHKIMII, OpraHM3almm, JaHHBIX,
BBIXOJla MM YIPaBJEeHNs), BOKPYT KOTOPOTrO
TPYIIUPYIOTCA BJIEMEHTbI APYIUX IpPeLCTaB-
JIEHWIL. 3/IeCh MBI B35AJM 33 (POKYCHbIE TOYKM
TIpencTaBieHye, OPMEHTUPOBAHHOE HA IPO-
1IeCChl, ¥ IIpeJicTaBJeHNe, OPUEHTUPOBAHHOE
Ha 00BekThl. Ob0a THUIIA NMPEACTABJIEHMA MBI
ITOZAPOOHO PacCMOTPEIN BBILLIE.

OPFAHM3ALN- TN
COBBITUE cooum, OHHASI AL OPTAHVIZALIMM
L ELUHWUUA (OE) - (T0)
1“*
...... ACCOLIMALMS
OE-FPCD
ACCOUMALINA
UO-FPCD 0.* 0.5 0.*
UHOOPMALIMOH- | ¢ « : 0| OYHKUMR |, . 0.1
HbI OBBLEKT - B PAMKAX ”PC",',I"QT‘E%;‘,("‘
(10) PCD (FPCD) 0
0.* 0.*
,,,,,, ACCOUMALINA
BbIXOA-FPCD
1% 1.1
1"*
ACCOLIMALING ®OPMA
ATPUBYT ATPVIEYT-FPCD BbIXOA OBPABOTKM

Puc. 156. MeTtamogenb gnarpammbl LENOYKM NpPoLeccos
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172 MoaenupoBaHue 6M3Hec-NpPoOLLECCOB

A.3.7.1.1. Mopaenu npoueccos

Ouarpamma nponecca (I1I) naa crparern-
YEeCKOT0 IUJIAHMPOBAaHMA, NPUBEJEHHAd Ha
puc. 12a u 126, orobpaxkaeTr busHec-iponec-
cel B Buze Tabsamubl. Kaskpasa crpoka auar-
paMMEBI IIOKa3bIBaeT, KAKMM 00pa3oM AaHHadA
$YHKIMA B paMKax Ipoliecca aKTUBU3UDPY-
eTcsi cobbITIEM, KaKkue O0beKTh] JaHHBIX Ka-
KMy atpubyrammu o0padaThIBAIOTCA, KaKoe
OPraHM3alMOHHOE IIoApas3fejieHue B ITOM
yYJacTBYeT M KaKoii BBIXOJ, COOTBETCTBEHHO,
peanusyerca uiam cosjaeTca. Kpome Toro,
MOYKHO YKa3aTh, KaKkoe OMU3Hec-IpUIoIKeH e
UCIIONB3YETCA A IOANEPIKKN (PYHKIMIL

Ha puc. 156 noxasana npenpapuTesbHAA
MEeTaMOJeJb 9TOr0 KOHTEKCTa ¢ PYHKIMEN B
Ka4decTBe OTIIPAaBHOI TOYKN.

Jna ommcaHus MHTETPUPOBAHHBIX Ou3-
HEC-IIPOIIECCOB MOXKHO BMecTO Talsmil mc-
[OJL30BaTh CBODOJHOE  MOZEJNMPOBAHUE,
BKJIOUMB B Kakjaoe mpexncraBienye ARIS
muarpammy CJHII (cobGbrTmiiHas Auarpamma
mnporiecca). OTO COOTBETCTBYET 00IeMy oI~
caHMIO Mogzesay OM3Hec-IpoleccoB Ha baze
ARIS (Scheer. ARIS — Business Process
Frameworks. 1998, c. 31; pycckoe nsganue c.
24), mpy 3TOM METACTPYKTypa K€ COOTBET-
CTByeT AMarpaMMe HernodKy IIPOlieccoB (IIo-
CKOJIBKY CUTyaIMs Ta Ke, 3a MCKJIIIOUeHNeM

criocofa ee mpeacrasieHus). [loaTomy oxuHO
OIIMCaHMe MOXXHO BbBIBECTU U3 I[pyI‘OI‘O.

A.3.7.1.2. BusHec—006bEKTbI

BusHec-00bEKTEl TaKiKe COIJIACYIOTCA C
3TUM KOMILJIEKCHBIM IIpeacTaBaennem. Vsua-
YaJIbHO MBI ONMCBIBAJM MX KaK CJIOMKHbBIE
00'BbeKThI IAHHBIX WJIM KaK CBA3U MEXKAY JaH-
HBIMU M PYHKIMAMYI, OXHAKO O13HEeC-00beK-
TBHI COZIEP?KAT TaKyKe IIOTOK BBIXOJOB, Opra-
HM3ALMOHHLIN [IOTOK U ITOTOK YIIPaBJIEHNUA.

Takum 06pazom, 6u3HeC-00bEKTHI OIMCHI-
BaIOTCA ITyTeM IIPUBASBIBAHNA STUX 3JIEMEH-
TOB (cM. puc. 157). B cooTBeTCTBYIOILMIT Ha-
0op MeTonmOB M (PYHKLMIT BXOAAT METOHBI,
MHMLMMpPYyEeMble M3BHE IIOCPEACTBOM CO0G-
mennit. B npunosxxenvm SAP R/3 atu meTo-
bl n3BecTHBI Kak BAPI (mHTepdeiichl po-
TpaMMMpOBaHusa OusHec—npuiosxkenuii). Ha
puc. 158 nzobpaxkena MeTaMozenb Ayd O6us-
HeC-00'BEKTOB.

5151 TOoro 4TO0BI OXBATUTH BHYTPEHHEE yII-
paBJIeHNe IpoleccaMy, IPHUCBOEHHbIe O13HeC-
00BEKTY JaHHbIE, METOLI 1 DKPAHBI CBA3bIBA-
IOTCA C MOJAENBI0 Ipolliecca.  Brwixog,
TPeDYIOIMIICA WM CO3aBaEMbIi AJ1A Ou3Hec-
00'BEKTOB, IIPEJICTABJIEH B MOJIE/IM BBIXO/A.

5o

QpraHu13aumonHan
mozaenb Mogene npoueccos
Moaenb
6u3Hec- ]
obbexTa .
Mopent aaHHbiX Mogenb dyHkuni

e

Mogenb BbIX0a0B

e
Mopenb akpaHoB

Puc. 157. Mogenb 613Hec-o6beKTa
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UHOO!
Hbilt

Puc. 1
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TO IIpI

bynx:
00BeK

Ousne
Onsne
coobm
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ACCOUMALMS OPFAHU3AUN-
MPWIOKEHVE REOKEHIE. OHHASE AcCoRLA EPC
o 5O EIVHALA (OF) .
: 0.
...... ACCOLMALMS
OE-EO
ACCOLWALS ACCOLMALMS
04-60 0.* 0% 0. OYHKUMS-EO
MHOOPMALIMOH- | o + .% .| BM3HEC- . ; \
Hbll OBBEKT | ' = ' O pyHKUMS
(10) (50}
0.* 0.*
______ ACCOLIMALIMS
BbIXOZ-50
0.*
0”*
-~ Ao -

Puc. 158. Mertamopgens 6usHec-o6bvekTa

IIpunoxxenyst COCTOAT M3 MHOKeCTBa D13-
Hec-00BEeKTOB, YHpaBJAEMbIX OM3HEC-IIPo-
11€CCOM, OIIMCAHHBIM CIIEIIMAJIbLHO OJIA JaHHO-
ro npuoxKenus (cM. pyuc. 159).

JViHorpma AJA BBINOJIHEHMA OXHOM OusHec-
dyHKIMM HeoDXOAMMO HECKOJBKO OusHec-
00BEKTOB MM, HAa00OOPOT, MJIA HECKOJBKMX
OusHec~pyHKIMI TpedyeTcsa OAMH M TOT ’Ke
Ousnec~06bexT. COOTBETCTBYOIMII IIOTOK
coobrennit 0603HaeH TYHKTUPHOI JIMHKEIR,
TaK KakK OM3HeCc-00bEeKThl MOTYT aKTMBU3U-
pOBaTh APYT Apyra, He 6yay4un NpuBA3AHbI K
Oy3HeC~DYHKLMIA

A.3.7.2. KoudpurypupoBaHue

Brxmoune Bce mnpexcraBienns ARIS,
MOJKHO CKOMIMJIMPOBATH CKOH(PUIYPUPO-

BaHHDbIC IIPUJIOXKEHMUA U yXXe CKOMIIOHOBaH-
Hbl€ MOAYJIbHBIE IIPNUJIIOXKEHUA.

A.3.7.2.1. KondurypuposaHue
Ha 6a3e moaenei
6usHec-npoueccoB

Ha puc. 160 moxasaue! KoHpUrypaimu,
BO3MOXKHBIE B PaMKaxX MoOJesy OM3Hec-IIpo-
neccop Ha 0Oaze ARIS. VludpacTrpykrypa
ARIS Framework nopgnep:xuBaeT BO3MOMK-
HOCTY KOH(PUT'YPUPOBAHUSA B PEaJILHBIX IIPU-
noxenusax (IDS. ARIS—Framework. 1997).

YacTs (a) npeacTaBiseT pparMeHT CyLe-
CTBYIOILEH LIENOYKY IIPOLIECCOB AJA IIPUJIO-
JKeHUH, CBA3AHHOrO ¢ 3aKkynkamu. IIpu aktu-
BU3AIN OIIpeieJIEHHBIM cobBITHEM
BO3MOJKHA peasamu3almus oDOUX BapMUAHTOB
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174 MopenupoBaHue 6u3Hec-nNpPoLECcCOB

Bu3Hec-npouece CI0XHOro NPUAOKEHUs

Busnec- Buanec- BusHec-
byHKUMA A dyHKums B ¢yHkuma C

buanec- Bu3Hec- buanec-
06bexT 1 obvexT 2 obbexT 3

Puc. 159. Bun3Hec-06bEKTLI, BCTPOEHHbIE B NPUNOXEHUE

BBITIOJIHEHUA (DYHKIVM «OOHOBUTH JaHHBIE O
3akynkax/npogaskax». ARIS Framework
BHEZPAET 3Ty MOJEJb IIPOLIECCa B IIPOTOTUIL
OeViCTBYIOIIEN CUCTEMEL

YacTs (0) moKas3bIBaeT, KaK II0JIb30BaTEIN
MOTYT MaHUIIYJIMPOBATbE CUCTEMOM, UBMEHAA
ee KOH(purypaumoo nmyreM oOHOBJIEHUA MOJe-
gu. IIpu gobapneHun OYHKIMM «IIPOBEPUTH
CTOMMOCTh TOBapa», KOTOpasi BbIOMpaeTca u3
JepeBa QYHKIMIA, 3Ta OYHKIMA JOTIONHAET-
Csl COOTBETCTBYIOIIMMM (DYHKIMOHAJJIBHBIMA
MOZIYJIAMM CUCTEMBIL

Ucnons3ya aTpubyT «CTOMMOCTD TOBapa»,
OpraHM3alVOHHOE IOoJApa3zesieHne II0 MpH-
eMKe TOBapa IPOBEPSAET 3TV HaHHBIE, IIOCTE
Yero NoJIydeHHad MHGPOpPMauus MHTEpIpe-
THUpyeTtcs cuctemon workflow.

Ecan cToMMocTh TOBapa IMpeBLILIAET 3a-
JaHHBI KpuTepmii, QyHKUMs «OOHOBUTH
JaHHBIE 0 3aKyIKaX/IpoJarkaX» BbIIOJIHA-
€TCA PYKOBOOUTEJIEM IIOApa3/esIeHNA

Ora ¢pyuxima obwemuuser B cebe aBe
Ipyrue (yHKIMM: «OOHOBJIEHNME IaHHBIX O
3aKyNKax» ¥ «00HOBJIEHNE JaHHBLIX O IIPOJa-
sKax». JTa HOBAas BETBb BKJIOYAETCA B MO-
IeJab ¥V MHTEPHPEeTHPYeTCA  CHUCTeMOi
workflow wu wuHbpacTpykrypoit ARIS
Framework. K ¢pyHKIIMN «OOHOBUTH AaHHBIE
0 3aKyIKaX/IpoAaskax» IPUBA3LIBAETCHA HO-
BBIIi MOAYJIB OT AepeBa MOy JIei.

Kovmmmnamma dyskumii o0yciaoBaBaeT 1
BBIZeJsieHne HoBoro axkpaHa. ARIS Framework
n cucrema workflow ARIS peammsyior atn
0OHOBJIEHVA MOZEJN B IPOTOTUNAX NEHCTBY-
IOIIMX CHCTEM.

IIpuBeneHHbI IPYMED MILTIOCTPUPYET Ta-
KJe BOSMOXKHOCTY KOHUTYPHUPOBaHNSA, KaK:

B MOAM(PUKAIINA IIPOLIECCOB,
B jobaBjeHue (PYHKLMI,

B yHTerpauyusa PyHKLMIA,
]

0OHOBJIEHVE CTPYKTYPhI OPraHM3aLOH-
HOJ OTYETHOCTH,

B 0OHORBJIEHVE BKPaHOB.

B Hem HarnazHO mIpejcTaBJIeHbl TaKXKe
(pyHKIMOHAJBHBIE BOBMOYKHOCTHM AJIA ajal-
TaIy CUCTEM, OTKPHIBAIOIIME HIMPOKIIE IIep-
CIIEKTMBBI JIJIA HENPEePBIBHOTO COBEPIIEH-
CTBOBaHNS IIPOIECCOB.

A.3.7.2.2. KoHdwurypuposaHue
OnsHec—06BLEKTOB

Ecau B KauecTBe OTIPaBHOM TOYKM KOH-
durypupoBaHusa BeIOpaHbl O13HEC-00BEKTHI,
MBI MOKeM ODPaTUTBCH HENOCPEACTBEHHO K
puc. 157.

Ha puc. 161 nmoxkasano, Kak UBMEHATH BJIe-
MeHTbI G13HEC-00'bEKTA JINIA HACTPOIKY CTaH-
JapTHOro Om3HeCc-00bEKTa B COOTBETCTBUM C
TpeboBaHMAMY KOHKPETHOTO I10JIb30BaTEIA.

-=

 —

Ya

Puc. 164
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O | OO Hacrpoina
o npoLeccoB
npeacTaBneHuii OpraHu3auuoHHas
MOLENb Mopens npoueccos
Hacrpoitka Mogens ﬁ% BbiGop
CTPYKTYP Bu3Hec- HacTpoiika
JaHHbIX obbekTa . yHKLWIA
Mogenb AaHHbIX Mogenb dyHKumii
Hacrpoiika (] BuiGop n
XapaKTepucTuK HacTpoika
BbIXOA0B — 3KpaHoB
Mogens BbixoaoB Mopenb 3kpaHoB

HACTPOM

BusHec-o0bexT,
cneunduyHbIA
ANS NPUNOXEHUs

Puc. 161. B03MOXHOCTU UHAMBUAYANBHOW HACTPONKU BUsHec-06beEKTa

A.3.7.3. Cneuundunkaunsa npoeKkra

Ecau B onmcanny Ha YpOBHe oIIpeieIeHUA
TpebGoBaHUII MOZEJb TIPOLIECCOB ¥ MOJEeJb
00'bEKTOB OBLIM «HA PAaBHBIX» (MOAEJN IIPO-
IIECCOB Jla’Ke OTHABaJIOCh IPEAIIOUTEeHNE), TO
B MTOCJIEAYIOIMX ONMCAHUAX OynyT DOMMUHM-
poBaTh mpexacTtaBieHMA 00BEKTOB. ITO 00-
JlerdaeT TaKMe 3aZauy peaJmu3aluy, Kak
MHOTOKpaTHad IMPMMEHMMOCTb IMPOTPaMM U
TIOBBIIIIEHME COIIPOBOYK/IAaEMOCTH CYCTEMBL

JJis HaCTPOJKM CHUCTEMBL B COOTBETCTBUMA
co cnenmpuraimeil npoekta Om3Hec-sie-
MEeHTHI ((pyHKIMHM, OPTaHM3AIVIOHHbIE € VHV-
11bl, 00 bEKTH! AAHHBIX, BBIXOIBI U T.J.) Iepe-
HOCATCSI HA YPOBEHbL 3JIEMEHTHOIO MOLYJIS,
y3J1a, OTHOIIIEHMS X BEIXOJHOTO 00 BEKTA.

Kpowme Toro, k 6busHec-06beKTy IIPMBA3LI-
BalOTCA MEKIIaT(OPMHBIEe WHTEpdeiCH,
ABJIAIOILMECH «IIOCPETHUKAMM» MEXIY IpHU-
KJIAJHBIMM IIpOTpaMMaMy ¥ alliapaTHBIMMI
cpeAcTBaMMu.

OcoBeHHO BaXHBI KOMMYHMKAI[MIOHHbIE
uHTEepdECcH], NPEeAOCTaABJAEMbIE OIpee-
JleHHbIMM OM3Hec-00beKTaMu 4JI1s ZOCTYyIA K
Ipyrum  OusHec-oObeKTaM,  HalpuMep,
CORBA (ofuaa apxuTeKtTypa Opokepa 3am-
pocoe k obbekTam), COM/DCOM (xomro-
HEeHTHad o0beKTHaA MoeJb/pacipeseseH-
Hasd KOMIIOHEHTHas OOBEeKTHad MOAeJb) U
BBEI3OB yJaneHHBIX MeTonoB (RMI) nnsa Java
(cm. puc. 162).

3areM pas3IMYHBIE JJIEMEHTHI MOYKHO
CKOMIIOHOBaTh B OM3HEC-00BEKT B COOTBET-
CTBMHU CO crieluuKalyeii IpoeKTa.

Puc. 1
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MpoueaypHbie moaenn v npunoxexsus ARIS 179

B. MpoueaypHbie mopenun
n npunoxeHus ARIS

Jasnee uanaraloTcs OpOIEAypPhl BHEApPE-
HuA mozesieit ARIS s oTHeBHBIX IIPUIIo-
SKEHUI B peasibHbIX yCJI0BUAX. Mbl paccMoT-
P¥M CJIELYIOLME TeMBbI:

8 peasmsauua OmsHec-npusoxkeruit (SAP

R/3);

peasmsanmsa cucteM workflow;
® uCNONb30BaHME UHPPACTPYKTYP A

paz3paboTKu IPUIIOKEeHMIT;

B mopesnupoBauue cpencrBamu UML.

ABTOpPSHI, UUTUPYEMEIE B JAHHOM Pa3fele,
ABJIAIOTCA KOMIIETEHTHBIMU CHEIMAJIUCTAMA
1 006Js1aa10T GOJIBLIIMM OIIBITOM B yKa3aHHBIX
obJaacTax.

JlomonHUTeNbHBIE CBEAEHNS 00 YCIIeITHOM
peasmmzanuu kouuenunyu ARIS B Takux cde-
pax, Kak:

B peuHXMHUPHHT OusHec-TIporieccos (BPR);
B cepTU(MKaALMA Ka4ecTBa B COOTBETCTBUM

co craggaprom ISO 9000;

B yIpaBJieHMe 3HAHUAMU,

MOXKHO HaiiTu B KuHure Scheer. ARIS -
Business Process Frameworks. 1998. (pyc-
ckoe uzganme: A.-B. ITleep. Busnec-nporiec-
cbl. OcHoBHbIe TOHATHA. Teopusa. Merozel. M.,
Bectn-MeTtaTexnosorns, 1999).

B.1. Peanusauus
cTaHAapTHOro
nporpamMmMHoOro
obecneyeHuns c

nomouibio moaenei ARIS

J-p ITerep Martxaiic (Peter Mattheis), n-p
Boabgpam Moct (Wolfram Jost); IDS Prof.
Scheer GmbH, Caap6pioxken, ['epmManusa

B.1.1. PaspelueHue

KPUTUYECKNX BONPOCOB
npu ynpasneHum
CTaHOapPTHbLIM NPOEKTOM

Haske ceroiHsa npu peanusanym OusHec-
MIPMJIOKEeHNUI Ha NPENNPUATUAX MOLYT BO3-
HUKATb 3aTpyLHEHUsd, 00yCJIOBJIEHHEIE CJIe-
OyOUMM IpobieMaMu:

N ypesMepHas JJIMTEJBHOCTh M CTOMMOCTH
peammsanuu,

B HeHaJeXXHble U HeIpeJCcKa3yeMble CPOKM
M pacxonsl,

# DHUCKOBAHHOCTH Imepeaavyn JaHHBIX,

HEBO3MOXXHOCTS TaPAHTUPOBATE KAYEeCTBO
peanmsanuu,

H HeMCIIOJb30BaHMe CTAHAAPTOB M PHIYAroB
yIIpaBJIeHN,

B HeJOCTAaTOYHOEe MCIIOJIbL30BaHME OIbITA U
3HAHUIL.

s penteHns 3Tux rpodsieM Heobxoamma
CTPYKTYPMpPOBaHHA A, METOANYHAA IIPOLIEAY-
pa. Karoud K ycrexy jeXuUT B 9(p(peKTUBHOM
MCIIONBb30BaHUY IMEIOIIMXCS 3HAHUN B 00J1a-
CTM COOTBETCTBYIOIMX NPOLEAYpP, CUCTEM-
HbIX TApaMeTpPOB ¥ IIPONECCOB, crenydpud-
HBIX I BEPTHKAJbHBIX PBIHKOB.

CraHzapTHbIE NPOrPAaMMBI 9aCTO peay-
3YIOTCA B BUJE CIEMAIN3VPOBAaHHBIX pelle-
HMII IIOJ] KOHKPETHOro 3akasuuKa. [Ipu atom
Yype3MepHOe 3Ha4YeHye MPUIAETCA <YHU-
KaJIBHOCTM» 3aKa34uuKa. B cuiy Toro, 4To pe-
3YJbTATHL, K COKAJIEHNIO, OCTAIOTCS HEIIPO3-
PaYHBIMH, OIBIT APYIUX, Y?Ke 3aBEPIIEHHBIX
IIPOEKTOB OKa3bIBAETCA HEBOCTPEOOBAHHBIM.

Mesxny TeM, TpyAHOCTY peaansanyy 6us-
HEC-IIPUJIOMKEHMII MOYKHO YCIIELITHO IIpeono-
JIE€Th, €CHU IPUAEPIKUBATHLCA CJEAYIOILNX
TIPUHIUIIOB!

® HOKyCMpPOBaHME HA BEPTUKAJBHBIX PBIH-
KaxX C [IPUBJIEYEHMEM ONBITA ¥ 3HAHWIA,
IpUOOPETEHHBIX B XO/l€ PeaIn3alium Apy-
TUX, y’Ke 3aBEePIIEHHBIX IIPOEKTOB,

195



180 MoaenupoBaHue 6u3Hec-nNpoUeCcCoB

B opmeHTanusa Ha Ou3Hec-mporecchl ¢ 3d-
(PEeKTUBHBIM MCIIOJIb30BAHMEM MMEIOIIVX~
¢s1 BHAHMM 0 CIIoco0aX UX OIVCAHMSA B CTAH-
JapTHOM IIPOrPaMMHOM obecrieyeHny,

B BHeApEeHVe IIPUJIIOKEeHMUI, TPeBapUTEIb-
HO CKOH(DUTYPHMPOBAHHBIX JIJisi COOTBET-
CTBYIOIIETO BEPTUKAJBHOIO PHIHKA,

B 1Cr0JIb30BaHNME B MOAEJAX-TIPOTOTUIIAX U
KOHTPOJIBLHBIX CIIMCKaX MHCTPYMEHTOB U
MIMEIOIIErocs OIbITa B OTHOLIIEHNY IIpOoLe-
AYyp, CMUCTEMHBIX IIapaMeTpOB U IpOLiec-
COB, CIIEHVI(PUIHBIX AJIA OTPAaCJIL

3Zechb MBI OIIMIIIEM PeaJIM3aLMI0 CTaHIaAD-
THOTO IIPOrPaMMHOrO0 o0ecIieueHns ¥ BHegpe-
Hue pasanyHbix Mogedseil ARIS, namoctpu-
pPy#A NpPeMMyIIeCcTBa MUCIOJb30BaHUA B 3TUX
npoekTtax naxkera ARIS Toolset.

B.1.2. ARIS Quickstep for R/3

Paccmorpmm  npouenypy peanmusanym
6uzHec-TIpuoxkennii Ha npumepe SAP R/3.
YroMAHyTBIE IIPOEKTHI peajn3anuy onmupa-
I0TCA Ha CJIeAYIOIIYIO IPOLENYPY, OTPAKEH-
Hyl0 B r1poueaypHoii wmozemu ARIS
Quickstep for R/3 (cm. 163). Ota Mmozens co-
CTOUT M3 TPEX CIEAYIOUIUX KOMIIOHEHTOB:

N 1npoleLypHAA MOLEJb,
® npuaokerna R/3, npensapurensHO

CKOH(UIypUPOBaHHbBIE IJIS COOTBETCTBY-
IOILIeT0 BEPTUKAJIBHOTO PBIHKA,

B omnMcaHMe IPefBaPUTENHFHO CKOHPUTYPH-
POBaHHLIX IpuioKeHmilt R/3, mokymeH-
TaJBHO IIPEeACTaBJIEHHOE B Buje Auar-
pamm EPC.

Metomuka ARIS Quickstep for R/3 pas-
paborana ¢pupmoit IDS Prof. Scheer u npo-
I11J1a UCIILITaHME BO MHOIMX IIPOEKTAX peasin-
samyu R/3.

Mogens, oApasfendoIasca Ha YeTeIpe
dazbl, mokasaHa Ha puc. 164. Ona nossosuser
COKpaTMUTh BPeMsd, CHU3UTh CTOMMOCTb pea-
NMU3ALMAY, YIYYIINTL 3aINUTy ¥ IIOBBICUTH
KauyecTBO IIPOeKTa.

Onucanne basupyercsa Ha Mogenax ARIS.
Dasb1 npeacTaBeHb! B BUE IIeNIO4YKy 106aB-
JIEHHOTO Ka4eCTBa, IIPY 3TOM KasKAad (asa
JeTaJbHO ommceiBaeTcsa auarpammoii EPC.
duarpaMMbl BXOZla M BBIXOZA OIIMCHIBAIOT
BXOJHbIE VI BBIXOOHBIC JaHHBIE KaK «MaTepu-
aJibl», II0CTaBJIAEMBbIE A€TaJN3NPOBaHHbIM
PYHKIMAM. ITOT MeTOoZ 0bJerdyaeT IIaHupo-
BaHMe IIPOEKTa U faeT HoJiee SICHYIO KapTUHY,
obecrieunBas, TakuM 06pa30M, BBICOKYIO CTe-
IIeHb IIPO3PAUHOCTH IIPOLIECCA BHITOJIHEHUA.
OdpeKTUBHOE IPOCaeKMBAHME X044 IIPOEK-
Ta ¥ 3abJIarOBpEeMEHHOE BBIABJIEHME BO3MOYK~
HBIX 3aJiepKeK I103BOJIAIOT BHOCUTE KOPPEK-

TUBBL, YTOOB! YIOXKUTHCA B CPOK.

Quickstep for R/3 coorBercTByeT Tpebo-
BaHMAM NpouenypHoil mozem SAP ASAP
(Accelerated SAP), nockoJbKY OHA IIpecJe-
AyerT Te e uesn, uro u ASAP, unpeanaraer
aHaJIOTMYHBIN CrI0co0 BBINOJHEHNA IIPOEKTA.
Kpome TOro, MoCKONBKY pPas3yMdHbIe IIPUIIO-
skeHnAa R/3 HaCTpoeHBl TPUMEHNTENBHO K
KOHKPEeTHBIM  BEPTUKAJBHBIM  PBIHKAM,
Quickstep for R/3 yoxe npucmocobiena ajis
OIIpeZieJIEHHbIX OTpacjeil. 3TO CIYKUT Oo-
IIOJIHUTEJIbHBIM KaTaJU3aTOPOM.

B.1.3. Quickstep for R/3:
onucaHue a3
peanuszauuu SAP

IIpedaoaceriue / 3axas

OOBIYHO JeTaJIbHBI aHAJU3 CUTYaLUHu
«KaK €CTb» OIIyCKAeTCA, XOTA II0 YKeJIAHNIO
3aKa34MKa CyLIeCcTBYIolLIne OusHec-mpolec-
Cbl MOTYT OBITH IIPOAHAJM3MPOBaHbL Ecin
3aKa34YMK X0YeT BbIACHUTH KOJIMYECTBEHHLIE
XapaKTePUCTUKM CLIEHAPUA <KaK eCTh» (Bpe-
MA IIPOMU3BOACTBEHHOrO IIMKJA, CTOMMOCTD
mponeccoB, coOJiofleHre CPOKOB, YCTAHOB-
JIEHHBIX rpadpmkom, u T.1.), 6e3 aHammsa 6us-
HeCc-TIpOIeccoB He oboifTuce. A aToro uc-
noae3ylorca guarpammbl EPC, xortopeie
obecneunBalOT HATJIAHOCTD Y IIPO3PaYHOCTD
JlaKke TPy onMcanuy OOJBIIMX IIPOLECCOB.

]

I Cnuckw

Puc. 1¢

* Uexx
nper
* Cem
BbIPi¢
npen
Tped
¢ Coct
npeq
* Nper
npem

Puc. 16«
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SAP R/3
TT T

AREEAEANERN

I MnaHbl TECTUPOBaHNA ] IMurpauvm / NepeHoc ,anHblxI [ Hacrtpoiika

MnaHbl 06yyenus I leKoso.qcmo no cTaHgapTam

S ]

[ 7

/

e neﬁc.rswﬁ (aanaq) “,--

MpoueaypHas moaens

KoHuenuus npucsoeHus
NOSTHOMOYMI
WHcTpykuma no aKcnnyaTauwMJ
Onucanus cueHapues
ABAP-/SAP

|rI —l PacueTHbie mogenu
NaHbl CTPYKTYPbI MPOEKTA] 1§y koHTpONbHBIE ChMCKN

Mogenu-npoTtotunel R/3 ans BepTUkanbHOroO
PbIHKa Ha YPOBHE TpaH3aKLwit

Puc. 163. Quickstep for R/3: KOMNOHEHTbI

N

Mo npoueccam / Mo Moaynsm

ICTpaTerwﬁ peanwaau.wml

MnaHbl cocTaBneHus rpadwu(osl

EanvHoBpemenHas [loatanHas

MpenBapyTENbHO CKOHUIYPUPOBAHHBIE
npunoxeHus R/3 ans BepTUKanbHOro pbiHKa

"-: Mpepnoxetue / "-:_ KoHuenTyanbHbIv I3 s HenpepbisHoe
i 3aka3s § NPOEeKT npoToTuna eanusaly COBEPLIEHCTBOBaHWE
fessaanaasannsnnnsnnnansnunesanarrnaenaad s

* NcxoaHoe ¢ CocrasneHue
npeacTaeneHvue rpaduka u nnaxa
¢ CemuHap no nencTeun
BbipaboTke ¢ UHdpopmuposaHue
npefBapuUTEnbHBIX COTpYAHUKOB
TpeBosanuit  YcTaHoBKa
¢ CocTaBneHue oBopynosaHus 1
npeanoxeHns NporpamMmmMHoOro
) npenCTaBneHMe oBecnevenus
npeanoxeHnn * Onpeaenexue
macwrabos
npotoTuna
« [MpoekTupoBaHue
npoToTvna
* YTBEpXKAEHMNE
nporortuna

¢ PacwupeHxne
npotoTuna

« [MepeHoc AaHHbIX

¢ KoHuenums murpaunm

¢ Mpueunerun
nonb3soBarenen

o 3aknoynTternbHas
noaroToBka

¢ UHTerpaumoHHoe
TectupoBaHue

* ObyyeHne
nonb3oBarenen

* AHanu3 NpUNoXeHWs
1 NPOLECCoB

* OnTummsaums
npoLeccos

» KoHuenuus
BHECEHUS!
N3MEHEeHWI

* AOMUHUCTPUPOBaHUE
cUCTEMbI

Puc. 164. Quickstep for R/3: npoueaypa
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182 MopenupoBaHmMe 6usHec-npoueccos

Omnmncanue cutyaumy «KakK eCTb» IIpPeAIoJa-
raeT npefBapUTeJIbHOE co3haHme obiiero ac-
K13a IIPOLIeCcCOB C KpaliHe He3HAUMTEeJbHOM!
CTeIeHbIO JeTaau3auun (OAMH-IBa YPOBHS).

Ha cemmuuapax no BelpaboTke TpeboBaHmMii
C OpuMeHTalMell Ha IIPOI[eCCHl BBIACHAIOTCH
TpeboBanus 3akazuMra K peasysauny R/3.
OTO pmejlaercsa IPU MOMOLIM KOHTPOJBHBIX
cruckoB. B peaynwsraTe cocraBisierca odu-
IMaJibHOe IIpeJIodKeHyue [JIsA  3aKas3duMKa.
B 3aBucuMOCTM OT CTpaTerum peaamsaluy
Quickstep for R/3 npepocraBiseT Takske
OpPMEHTUPOBAaHHbBIE Ha MPOHEeCcChl pacyeTHbIe
MOZeJy, IJIAaH CTPYKTYPhI IIPOeKTa, CIUCKHN
JeiicTBuii (3a7a1) M KaJieHAapHble TpaduKL
9T cnocolbl KOHTPOJIA 3HAYUTELHO IIOBBI-
maoT 3¢ HeKTUBHOCTE M KaUeCTBO ILJIaHUPO-~
BaHUA [IPOEKTA.

Omnmcanusa mpoleccoB HeOOXOAMMBI, YTO-
On1 orfeHnTL 00'beM paboT o peasmsanum 1
TIOJIYYUTD YEeTKOE IIPeACTaBJeH) e O TOM, Ka-
Kad NOAePoKKa MM KaKye JOMOJHUTE IbHbIE
paboTtel 110 HacTpolike TpefyoTca A BHe-
IPEeHuA HOBOIO IPUKJIamHOro naxeta. Ecsm
TaKue MOZEJM OTCYTCTBYIOT MJIM B CBA3K C
IPUJIOIKEeHNEM TPebyeTcsa COOTBETCTBYIOLIAA
LieJieBadA KOHLENIINA, TO PEKOMEHAYETCA CJIe-
AyoLas Npoeaypa.

CdopmynupyiiTe BMecTe ¢ pyKOBOACTBOM
obiryo koHuenuuio OmaHec-nporieccos. Pe-
IINTe, HallpuMep, B KaKoil Mepe cllelyeT Ha
TIpaKTHUKe peas30BaTh yIIpaBJeHMe Ienod-
KaM¥ [IOCTAaBOK ¥ KaKMe [IPeMMyIIecTBa Ipy-
BHECYT B Ball IIPOEKT COBPEMEHHbIE T€XHO-
Joruy (CKaskeM, CBA3M C KOPIIOPATHMBHBIMM
Ou3Hec-TIapTHEPAMM Yepes SKCTPACETH).

Omypasice Ha 9TM KOHIENIMHA, CIIPOEKTH-
pyiiTe NPOAYKTOBYIO MOKEJb, OIMCHIBAIO-
Y YCIYIM M TIPOLYKTEHI, IIpeJjaraeMble
BalllUM IIPEAIPUATHEM. OTa MOLEJNL Ipex-
CTaBJAET OCHOBHBIE XapaKTEePUCTUKM IIO-
TpebnTeLCKUX IIPOJYKTOB M YCJIYr, MMEIO-
e KJIo4YeBOoe 3HAaYeHMe MIJA PemeHui o
3aKYIKaX UCXOAHBIX MaTEPHUAJIOB.

Prinounas mopesns orobpasxaer Mapke-

THUHIOBBIC MEPOIIPUATHIA, KaHaJIbl cObiTa "
OKN4aHNs PhIHKA B OTHOIIEHMN YCJIYT M IIPO-

OYKTOB, NpeJJjaraeMblx KoMmmnaHueir. Jlus
MPaBMJILHOTO TIOBMIMOHMPOBAHMSA BBIXOAHOM
NPOnyKLMM (YCJIYT) KOMIIAHMM HA PBIHKE 06e
MoZeau HEOOXOAMMO CUHXPOHU3UPOBATh.

IIponykToBas M PLIHOYHAA MOJIENU CTPO-
arca cpexacrsamy ARIS Toolset, xoropbie
[103BOJIAIOT HAIJIALHO NIPEeJCTABUTEL OTHOLIE-
HUA MEXJY OTAEJbHbIMM KOMIIOHEHTaMH,
CIesaTh UX MPO3PayvHbIMM, a TAKMXKe IIpefoc-
TaBJIAIOT IOJb30BATENAM BO3MOXKHOCTBH [I0-
TIOJIHUTEJILHO BBOAUTH ITOACHUTEJBHYIO WH-
dopmanmro.

Memoukn nobaBJIEHHOIO Ka4ecTBa, Tpedy-
IOLIMECs JJIA MPOEKTUPOBAHUS UM TIPOAANKU
[POAYKTOB, OIVCHIBAIOTCS B COOTBETCTBUM C
3TOJ OpPOAYKTOBOJ cTpaTerueit. Beromora-
TeJIbHbIe (PYHKIIUY, TaKye Kak (PMHAHCOBBIN
y4eT u KOHTPOJIb WY YIIPaBJIEHNE JIOICKU~
MU pecypcamy, aAUPEPEPEHIUPYIOTCA II0
haxTHMUeCKUM nporieccaM AobaBaeHUsa Kaue-
ctBa. YTobb! 00ecneunTs JOCTATOYHYIO IIPO-
3PavHOCTD, IIeNOoYKY N00ABIEHHOTO Ka4yeCcTBa
JOJIXKHBI cogepsxaTb oT 30 no 50 asemMeHTORB,
IPEeACTABJAIOIIUX CTPATEINYECKOE HAIIPaB-
JieHue, BrIDpaHHOEe PYKOBOJCTBOM IJs pea-
aU3aimyu MpPorpaMMHOTO obecreveHns, opu-
€HTMPOBAHHOIO Ha IIPOIIECCHI.

CrpaTernuecknit KOMIIOHEHT ITPOEKTa MO-
skeT ObITh HeobaA3aTebHBIM. OIHAKO IIPaKTH-
Ka IIOKa3bIBaeT, YTO MMEHHO DTOT KOMIIOHEHT
[I03BOJIAET PYKOBOACTBY COPUEHTUPOBATH
IIPOEKT B BEpPHOM HaIpaBjeHuM. Byaymme
BBII'OABI B OTPOMHOJT Mepe 3aBUCAT KaK pas OT
CTPaTeruIecKoro KOMIIOHEHTA.

Konyenmyaavusiii npoexm npomomuna

B HauaJse aToro 9TAna HAa OCHOBAHWUM Ka-
JEeHJaPHBIX I'PA(PUKOB 11 CIIMICKOB JEICTBRMIL
(samau), BrmodeHHbIX B Quickstep for R/3,
oIpeneJIgoTCA BpeMEeHHbIe paMKU ITPOEKTa 1
TJIaH AeiicTBui 1o ero peasmaanyu. Ciaenyer
IpouHGOPMUPOBATE COTPYAHMUKOB O XOJe U
neJiAX IpoeKTa M yCTaHOBUTH HeobxomymMoe
obopyzmoBaHue 1 IporpaMMHOe obecrieydeHne.

Eme onHoM M3 Mep IO IIOATOTOBKE K pea-

JN3anymn IIporpaMMHOIO obecrieyeHnsa ABJIA-
eTCs onpenesyieHne opraﬂusaumouﬁoﬁ MOJze-
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s R /3. Ha ypoBHe npeanpuaTtus Heobxonm-
MO OIIMCATH KJIMEHTOB, KOZbI KOMIIAHMI, KOD-
IIOpaTUBHLIE OTJEJIEHUS U IIpaBuUjia ydeTa
croumocti. CuieyeT TaKKe OIpPeesUTh
OpraHM3aIMOHHBIE CTPYKTYPH! AJIs MaTepu-
aJIbHO-TEeXHU4YecKoro obecrneuyenus (Joruc-
TUKHN), IIPOJAK M 3aKYIIOK.

OpraHuzaipoHHasd CTPYKTypa XpPaHUTCA
B ARIS Toolset B Bue nepapxmiecKkoit ayar-
paMMBbI HapAAy C TEKCTOBON JOKyMeHTallV-
e, Tie IpUBOAUTCA 0OOCHOBaHME JJIA ONNCa-
HUSA Pa3JIMYIHBIX CTPYKTYP.

Macmtabel mporoTtunia onpenessiTCA
IIyTeM OIMCAHMUS aKTyaJbHBIX OM3HEC-IIpo-
LIECCOB, KOTOPHIE JOJKHEI OBITH OTOOpakeHbI
B R/3. Heobxoaumele monysm R/3 ompene-
JISIIOTCA UCXOAA U3 OM3HEC-IIPOIIECCOB.

Bazss B KauecTBe OTIIPABHOM TOYKM LIEIIOY-
Ky Z00aBJIEHHOTO Ka4decTBa, IIPOEKTVPYIOT
BapMaHThl IIPOIIECCOB, OTpa’Kallye pas-
Ju4gHble omuu B R/3. 310 nenaerca nua cie-
AYIOINX OM3HEeC-IIPOoIecCoB:

N MHKMHVPWUHT /MacTep-AaHHbIE,

obpaboTka IpeaaoKeHnii/3aKa30B,

3aKyTIIKY,

IIPpOU3BOACTEO,

IIOCJIEIIPOJAMKHOE o6cnymmsanme.

Crkaskem, gis 06paboTku npezsosxenni/
3aKaz30B CyILIEeCTBYeT pAJA BapMaHTOB, Ha-
npumep, 06paboTka CTaHAAPTHBIX NPOAYK-
TOB, 00paboTKa CIIOMKHBIX IIPOLYKTOB 3alaH-
HOM KOH(UTypalmm c TIOMOIIIBIO
crieuMasibHbIX KOH(UIypaTopoB uiam obpa-
00TKa CJIOKHBIX IIPOLYKTOB C IIOMOIIIBIO IIPO-
€KTHBIX MHCTPYMEHTOB. OTU BApPUAHTHI MOJEe-
mupyiorca B ARIS Toolset xax mporeccsl.
Jna Toro uTobsl cOKpaTUTh 00BEM pabor 1o
MIPOEKTUPOBAHMIO U 3(P(PEKTHBHO UCIIONB30-
BaTh BO3pacTarlye PyHKIMOHAJbHbIE BO3-
moskHOCTU R/ 3, mpoeKkTupoBaHNe BapMaHTOB
MPOUECCOB OMMpPAaeTca Ha MOZEJb-TIPOTOTHI
R/3 u monmemn BeprmranpHoro peiHkKa IDS.
Mopenn BEpPTHKAJBHOIO PBIHKA MOKYyMEH-
TAJIHO OIVCHIBAIOT IIPOLECCHl AJA MPUJIO-
skeHMit R/3, mpeaBapuTesbHO CKOHMUTypH-
poBanusbix 1DS.

Hacrporika 9TMx Mojejeil [0JKHA BbI-
HOJHATBCA AELeHTPaIN30BaHHO OyAyLIMMU
TIOJIb30BaTENAMHU, PaGOTAIOIIMY B COOTBET-
cTByIOIMX oThejdax. Jlnsa sToro Tpebylorcs
VHCTPYMEHTHI, YOOOHbIE AJIs IOJb30BATENIA,
Hanpumep, ARIS Easy Design.

st opTanHoro o3HakoMIieHus pabouert
IpymHIsl ¢ npuaoxkenueM R/3 kogpl TpaH3ak-
¥ MOYKHO XPaHUTE B KAKI0M (PYHKIIMY MO-
JeJ) MPOLECCOB. OTO JAET II0Jb30BATEJIAM
BO3MOYKHOCTb IEPEXOAUTh K KOHKPETHBIM
3KpaHaM HEelOCPEJICTBEHHO M3 MOZEeJM IIPOo-
LIECCOB, ITO3BOJIAA UM JIYYIlIe OCBOUTHCH C HO-
BBIM IIPUJIOXKEHNEM I, TAKUM 00pa30M, ITOBBI-

masa X IICUXOJOrMYeCKYI0 TOTOBHOCTD K €TI0

IIPUHATUIO.

IIporoTbl IPOEKTUPYIOTCA KOJIJIEKTUB-
HO, B TECHOM COTPYLHMYECTBE C KJIMEHTOM, Ha
0ase MPUIOKEHMIt, IPeABAPUTENBHO CKOH-
(UTYPUPOBAHHBIX JJIA COOTBETCTBYIOILIETO
BEPTUKAJIBLHOTO PHIHKA.

Uepapxma wMopeseil NpeAcTaBiIeHa Ha
puc. 165.

Peaausayus

Ha orame peaausamum IPOUSBOAUTCH
pacluMpeHne IPOTOTUIIOB M IIEPEHOC AaH-
HBIX, OIMCAHHBLIX Ha INIPEABIAYILIEM 3Talle.
Ipocmsn nOJHOMOUMIL, TPMCBAMBAIOIIME
MOJIb3OBATEJNAM IIPaBa OTHOCUTEJIBLHO KOHK-
PeTHBIX (PYHKIMIT, HACTPAaMBAIOTCH B IIPUJIIO-
JKEeHNY TeHepaTopPOM IIpodhmisa.

PaborocnocobHOCTS ((PYHKIIMOHAJIBHOCTD)
MIPUJIOYKEHMA CHAYaJla TEeCTUPYeTcss B paM-
KaX IIPOI[ECCOB C MCIIOJNB30BAHNEM JAHHBIX,
BBEJICHHBIX KJIMeHTOM. Ilocsie 3aBepleHns
TECTUPOBaHUA ¥ Of00peHUs pPe3yJbTaTOB
MIPOBOAUTCA MHTErPalMoOHHLIN TecT. Ilocae
YCIIEIIHOI0 I€PEHOCAa JAHHBIX HEeo0X0oauM
JIOTIOJIHUTEJILHBI TECT C MCIIOJb30BAHUEM
TIPOU3BOICTBEHHBIX JAHHBIX.

OnHOBpPEMEHHO C VHTETPalMOHHBIM Tec-
THUPOBAHMEM IIPOBOAATCA ydueOHBIE 3aHATUA
IJid mmosib3oBaTedieil. 1lo BpemMenn 3Tu 3aHA-
TUA NOJIKHEI ObITh MaKCUMAJIBHO IpUbIKe-
HbI K JIaTe BBOJA B JIeViCTBHE.
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184 MoanenupoBaHme Gu3aHec-npoueccos

[varpamma uenoykv nob6aBneHHoro
Ka4yecTBa 418 KaXO0W KOMMNaHum
/ ueHTpa y4yerta npmbbinu

BapuaHTbl npoueccoB ¢ uensMmu
/ KoHUenuMaMu

MpenBapuTenbHble NPOLECCHI

JetanuaupoBaHHble
npoueccol

Nonb3oBaTenbckas
DOKyMeHTauus

Puc. 165. Wepapxma mopeneii

Mogenu mmpoljeccoB AeTaJIu3NpyTCA A0
YPOBHSA TpaH3aKuyii, 4To0bI 00ecrneInTs oc-
HOBY AJIS IIOJb30BATENBCKON JOKYMEHTAIMN.
Ha 0ase omyucaHnsa 5TUX, OOBIYHO JIMHEHHBIX,
IIPOLIECCOB CO3AAIOTCA KOHKPETHBLIE WMHCT-
PYKLMY [UIA ITOJb30BaTEJIEN, TI03BOJAIOINUE
MM BBIIOJIHATH CBOU IIOBCEAHEBHBIE 3a AN

H enpepouvieHoe cogepuiencmaeosanue

3a opramoM (paKTHUEeCcKO) peasm3anumu
IPUJIOMKEHUA CJeNyeT 3Tall ONTUMM3ALIN,
Ha KOTOPOM 3aHOBO IIPOBOAMUTCA IIPOBEPKA
TIPUJIIOXKEHNMIT U IIPOIIECCOB, a TaKKe BBIMIOJI-
HAETCA JaJibHeNIIaa ONTMU3alua MOgeen,
pas3paboTaHHBIX Ha NPEAbIAYIINX CTATUAX.
Eciu Ha mpemploylinx 3Tamax B MOLEJAX
IIpOI1lecCOB OBLIM COXPaHEHBbI CTOVIMOCTHBIE
MJIV BpEMEHHBIE TIOKa3aTeli, TO COBEPIIIEH-
CTBOBaHME IIPOIIECCOB MOYKHO BBIPAYKATh KO-
JIMYE€CTBEHHBIMU XapaKTePUCTUKAMMU.

B.1.4. Pe3omMe

OranunreJbHbIE OCOOEHHOCTM 3TOr0 Me-
TOJA CAKATO MOMKHO CPOPMYIMPOBATE CIEAY-
1M 06paszom.

B OpueHTanusa Ha cTpareruio. XapakTepu-
CTUKM YCJYT U IIPOAYKTOB, IIpeaJjiaraeMbIX
NPEeANIPUATIEM, 3aJ0XEeHbl B IIPOLYKTO-
BYI0 MOZJ€EJb. PriHounsie ’I‘peGOBaHMﬂ Ha-
XOAAT OTPakeHue B PHIHOYHOI MOJienHn, a
HPOAYKTOBBIE KOHLIEIILIMM M MX peayn3a-
MM, COOTBETCTBEHHO, XPaHATCA B 1104~
kax siob6aBJyieHHOro KavdecTBa. Peasnmaarma
IporpaMMHOro obecrieueHnA OCHOBaHA Ha
neroykax go0aBJIEHHOTO Ka4ecTBa, KOTO-
pble CBA3BIBAIOT €ro € KOPHOPaTUBHON
cTpaTerueii.

B JddexTuBHOCTD. VICNIONB3YIOTCA 3HAHUA B
00J1aCTV BEPTUKAJIBLHOIO PhIHKA, XPaHALLI-
ecd B IpmioykeHnax R/ 3, npeaBapurenbHo
CKOH(DUTYPUPOBAHHBIX JIJ1 KOHKPETHOM OT-
pacun. IIporeccst, crierudpyHbIe AJA BEp-
TUKAJBHOTO PBLIHKA, JOKYMEHTAJBLHO OIN-
cemBatores B ARIS Toolset.
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B OpueHTanus Ha MeTOABI M Moge . BHe-

mpeane ARIS Toolset obecrieunBaer Ha-
Jy4yie HeoOXOAMMBIX METOZLOB ¥ MOJEJIEN.
CraHaapTHU3JMIPOBAHHOCTH, NPO3PAYHOCTDH
U IOHATHOCTH 00ecrieunBaloTcsa boaronaps
npouenypxoit mogenn Quickstep for R/3.

OpueHtamma Ha nponeccsl. O6yueHne
MoJIb30BaTeIeN’, CEMMHAPBI 10 BLIpaboTKe

TpeboBaHMI1 1 OPraHM3a LA IIPOEKTa OPY-
€HTMpPOBaHBI Ha mpoueccel. Vepapxusa
IIPO1I€CCOB ITOJIHOCTBIO COIVIaCOBaHA — OT
nemnoyex fo6aBJIeHHOrO KayecTBa A0 yPOB-
HA KOJIOB TPaH3aKIUIAL.

OpueHTamUs Ha BePTUKAJIBLHBIN PBLIHOK.
NcnonssyoTea cienyanbHbIe 3HAHUA, OT-
HOCAIMECT K KOHKPETHO! OTPacIn.
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186 MoaenupoBaHue 6M3Hec-NpoLeccoB

B.2. Peanusauusa cucrem
workflow ¢ nomouybio
mopenei ARIS

Anpnpeac Kponr (Andreas Kronz), gy
no napopmaruke; IDS Prof. Scheer GmbH,
Caap0OprokkeH, 'epmanusa

B.2.1. ®dakTopbl ycnexa npu
peanu3auum cuctem
workflow

Puypma IDS Prof. Scheer GmbH Ha ocHOBe
rxouueniyu ARIS paspaborasa cBoit moaxon k
peaymzanym cuctem workflow, xoropsi
BKJIIOYaeT MeToabl MogesmpoBanus ARIS, co-
oTBeTCTByeT apxutextype ABU u uuTerpm-
pyet ARIS Toolset. 3ToT nnoaxox rnox Ha3sa-
unem ARIS Workflow wucnons3yercs B
[IEPBYIO OYEpPenb AJIA Pa3paboTKM IIPOTOTHU-
IIOB B IeJIAX OBICTPOTO CO3JaHMsA MCIIOJIHSE-
MBIX, OPMEHTMPOBAHHBIX Ha IIPOLECChI IIPIJIO-
sKeHmit Ha 0as3e mogeseit OM3HeC-IIPOIECCOB.
ARIS Workflow BsaumogeiicTByeT ¢ CepuifHO
BBITyCcKaeMbIMu cyucTeMamy workflow, Taxm-
mu kak WorkFlow (CSE), FlowMark (IBM),
WorkParty (SNI), Staffware (Staffware) u
Visual WorkFlo (FileNET). B 6yayiem cra-
HET BO3MO’KHa OecirioBHas1 mHTerpamma ARIS
Workflow c¢ xonmemmeit ARIS m ARIS
Workflow Prototyper.

BaxxHelmmMm ycjaoBMeM YCHENIHOM pea-
JM3anyuy CUCTEMBI YIIPaBJIE€HUA NOTOKaMM
pabot (workflow) aBnaeTcsa HamnumMe CTPyK-
TYPUPOBAHHBLIX M METOAMYHBIX IIPOLEAYD,
TIO3BOJIAIOIIMX YIPOCTUTH IIPOLIECC, COKpa-
TUTBH KOJIMYECTBO MCTOYHMKOB OIIMOOK, a TaK-
’Ke IOBBICUMTBE HAJEKHOCTh ILJIAHUMPOBAHUA
MoOIIHOCTe 1 3aTpar. Binarogapsa cucrema-
THU3MPOBAHHOM M COIJIACOBAHHON Nporneaype
BHeapeHuss Mogeneit ARIS mnpouenypssie
mogesu ARIS nna cuerem workflow pator
BO3MOKHOCTE 3((PEKTUBHO peaJsm30BaTh
Ou3HecC-TIpoLecchl B PAMKAaX KOPNOPaTUBHBIX
npuyosxkennii workflow. Monenu ARIS saB-
NATCA HeOOXOAMMBIMM MPEANOChIIKaMU

HEIIPEePBIBHOI'O COBEPIIEHCTBOBAHNA IIPOLieC-
coB mexxay yposuamy I u II. Oun npumens-
IOTCA JAJISE OIIMCAHUA BCIIOMOTaTeJbHBIX [IPO-
1IeCCOB M IIPOHEeNYPHBIX MoJejyeifi — OT
onTuMuaanuu OusHec-mpolecca K0 MOAEean-
pOBaHMsA arperMpoBaHHBIX JAaHHBIX B YCJIO-
BUAX PeaJIbHOM 3KCIIyaTalNN.

ITIpenmyinecrtso cucrem workflow 3axsro-
4aeTCA B MUCIOJNb30BAHMM XOPOLIO CTPYKTY-
PUPOBAHHBIX IIPOLIECCOB, CBA3AHHBIX C OIIEPa-
mavn. K coskasieHMIo, CYIIECTBYIOIME HAa
CETOAHAIIIHUI JEeHb CPEeJCTBa MOAEJIMPOBa-
HMA He JAI0T BO3MOMKHOCTM AOCTATOYHO yC-
MeIIHO peaan3oBaTh ¢a1abo CTPYKTypHpOBaH-
Hble OusHec-nponecchl. Heo0XoayMb: METOAEL,
KOTOpBIE I03BOJIMIN Obl OTIVICHIBATD MX, IOM-
ZAepsKMBad PV HTOM IIPUHLIMII HEIIPEPbIBHOTO
COBEPIIEHCTBOBaHUA

b.2.2. TMMpoueaypHas moaesb
ARIS pnst peanuszaunm
workflow

IIpontenypHaa wmozeab, uslobpaskeHHAA
Ha puc. 166, pazdbura Ha BoceMb (pa3 ¥ OIUCHI-
BaeT IIPOIlecC peasM3alyl CUCTEeMbI yIIpaB-
JieHus ToToxamyu paboT — OT cTparerudec-
KOTO IJIAaHMPOBAHMA A0 dTala IPOU3BOACTBA.
Ina ycKOpeHMs mpoliecca peaym3alyM PAX
33724 MOXKHO BBINOJHATL OJHOBPEMEHHO.
Kpowme Toro, B cBA3M ¢ Mepamu o obecrieye-
HMIO Ka4eCcTBa (TeCTOBBIE IIPOrOHBI UJIM KOHT-
POJIb KadecTBa) MOMKET BOSHMKHYTH HE00XO-
IMMOCTB B MTEPaIMK OTAEJBbHBIX (has.

IIponeccer peanmsanmm JOJSKHBI COIIPO-
BOKAATHCA  KOMILUIEKCHBIM  00y4yeHuem
OJIb30BaTeJNelt. Paszsuunere IPyIIbI
TI0JIL30BaTENIeN caeayeT obydaTh MOITAIIHO.
TeMmb! y4e0OHBIX IIPOTPAMM MOLYyT OXBaThi-
BaTh LIMPOKMI IMANa30H — OT IOATOTOBKMU
CUCTEMHBIX aJMMHJICTPATOPOB  CHCTEMEI
workflow 10 ocBoeHNMs1 HOBbIX OGu3HeC-IIpH-
JIOYKEHMI (ecJi1 9TO IPUMEHMMO) U OIITUMMU-
s3anuy OmsHec-rpoueccos. s ycnexa mpo-
eKTa HeobxoayuMo, 4TOOEI LIEHTPHI
OTBETCTBEHHOCTM (OPraHU3alMOHHBIE IIOZ-
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Puc. 166.
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paszeyeHns) U OTAeNbHbIE COTPYIHMUKN TIO-
HMMaJ¥ CTPYKTYPY M IpeuMmylnecTBa Oms-
Hec-IporieccoB. BaskHy0 posb urpaoT eny-
Hafd METOROJIOTMSI ¥ WMHCTPYMEHTAJbHAA
MOJJEPIKKA, ITOCKOJILKY MX MOSKHO VICIIOJNb-
30BaTh IPY 00yIeHMM M AJIA MOAEINPOBA-
HMA M MOHUTOPMHTA TEKYIIMX HPOIECCOB B
cuctreme workflow. JicnoswbzoBaHme guar-
pamm EPC B xavecTBe A3bIKa onucaHms 613-
Hec-TIpolleccoB obJierdaeT NMOHMMAaHMeE IIPO-
neccoB, OCOOEHHO KOTAa B JAUarpaMMbI
npuBa3kM  (pacnpepenenusa)  QyHKIMA
BKJIIOYAIOTCA NPUHATHIE B MOJEJIMPOBAHUK
0003HaYeHUs, NeTAIM3UPYIOIIe CBASU C
[IPUIIOKEHMAMM.

HepBbIM 9TaIrloOM 3TOTrO0 Ipolecca ABJaAET-
CA WVHXWHVPVIHT 6M3HeC—HpOHECCOB, KakK
HacCTh CTPATEeIr'M4YeCKOro KOpPIIOPaTVBHOTO
IIJIAaHMPOBaHUA.

Ha noxroroBuTebHON (hase IpoeKTa Ipo-
BOAMTCA CEMWHAD, Ihe BHMMaHMIO OyAyIIMX
NOJb30BaTeNel  IpeAJjaraloTCA  CUCTeMa
workflow wm mnporoTnn OusHec-mporecca.
ITenr ceMmHapa 3aKJIOYAETCA B TOM, UTOOBI
Pa’bACHATL IIPVHIMIIBL YIIPABJIEHUS IOTO-
KoM pabort, ob6cyauTh BOIIPOCH!, CBA3AHHEIE C
OCYIIIeCTBMMOCTBIO HPOEKTa, M ONIpelesUTh
dyurImOoHaNbHBIE cneimdukaiym. K npyrum
LeNAM OTHOCATCA BBIPabOTKa IIPOEKTHOTO
[IpesJIoKe N, oIpeneseHue TpeboBaHuii, co-
CTaBJIEHME NIPeABapPUTEJILHOTO IIaHa OCyIIe-
CTBJIEHNMS IIPOEKTa, OLleHKa IoTpebHOCTe!l B
JIIOACKUX pecypcax, IIporpaMMbl 00yIeHNs U
CBABAHHBIX C 3TVIM 3aTPaT. 34eCh Ke CJIeAYeT
paccMoTpeTh obIIMe BOIIPOCHI, TAKKE KaK KO-
JIMYECTBO IOJIb30BATEJNel, TEXHIYIECKNe Tpe-
OoBaHMA, HeoOxoAuMOe ODOPYAOBaHME M T.J.
CrepyeT nogymaThb U O IIPOTOTUIIE JJIA VIHTET-
paLy COOTBETCTBYIOIIErO IIPUIIOMKEHUA.

NporoH

YHKMHHDUHT Peanusaiiu
TECTOBOM CUCTEMbI
6M3HeC-npoLeccoB woridion
ﬂonromamenbuaﬂ KoHuenTyanbHoe
$asa npoexta no NPOEKTUPOBaHKE
BHeapeHuio workflow workflow
Crparerveckoe Mmgppfg;c"gs
TNaHNpOBaHHE worktion
Whterpauus v pe-
anu3aLMs NpoU3BOA-
CTBEHHBIX CMCTEM .
\ TecToBbiil NPOrOH CoeeplueHCTBOBaHME
Wherpaups workflow (B CONPOBOXIIEHHA _
NPUACKEHMIA NPON3BOJCTBEHHbIX NPON3BOACTBEHHOM
- YCNOBHAX a3bl
; TecToBbiit

workflow

Puc. 166. MNpoueaypHas Mogens gns peanusaumu workfiow Ha 6ase mopenu
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188 MopenupoBaHue 6M3Hec-NpoUeccoB

Heobxomumo 1OAroTOBUTH AMArpaMmy
CHII, ommuCHIBAIOILYI0 BCIOMOTAaTeJbHbIE
MPOLIECCh] MM XOTsA OBl MX IIpeABapUTeJIb-
HYIO BEPCUIO.

Ha xoHIenTyaJbHO! CTaguM BCIIOMOTa-
TeJIbHBIE IIPOLECCHI PaCHIMPHIOT, IIpeodpa-
3y UX B MCIIOJHAEMbIE MOJI€JIN ITPOLIECCOB, 1
JOTIOJNHAIOT JaHHBIMM, MUMEIOIIMMM OTHOIIIEe-
Hue K cucreme workflow (cm. puc. 167). Heob-
XOZVIMBI TaK2Ke OPraHMUIPAMMBI, OIIMCBHIBAIO-
1I[Yi€ OPTaHM3alMIOHHYIO CTPYKTYPY (CM. puc.
168), onncauue AaHHLIX, MMEIOIMX OTHOLIE-
Hue K workflow (manpumep, monean ERM),

Moctynun
3aKa3
KMeHTa

Beectu
3aka3
KneHTa

a TaK’Ke OMMCAHUA IIPOLECCOB B BUAE OMAr-
pamm CJHII Hapazy ¢ COOTBETCTBYIOLIMMM
IuarpaMMaMM pacupefeyieHus (QYHKLMA
(cm. puc. 169). OTnpaBHOI TOYKOI AJA BbI-
IIOJIHEHMUA 3TUX 332 CJIYKaT LIeJIeBble MO-
ZleJi, TIOCTPOEHHbIE Ha CTAJUM MHIKVHVPUH-
ra 6M3HeC-IIPOIIeCCOoB.

ITpaBpononobue M COrJIaCOBAaHHOCTD HTUX
MOJeJIelt caeayeT MIpPOaHaJIN3UPOBAThL C II0-
MOILBIO MHCTPYMEHTOB MOAEIMPOBAHMA.

KoHlenTyaJbHBI 3Tal JOMNOJHUTEJIBHO
BKJIIOUAET CJAENYIOIINE 3a a4

MMa
<=%{ 12 000

3aperncTpu- | Ycnonmsetcs Menenxep
poBarb no
3aKa3 npoAaxam

3apeructpu-
poBaH

WckmouaioLuee
(]

Puc. 167. ®parMeHRT UCMONHAEMOM MOAEN rnpouecca.
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190 MopaenuposaHue 6usHec-npoueccoB

3axa3 Cuer- 3aka3
KMeHTa daxrypa KIMeHTa
Ama Uma
-w . (vesearwe)
o O
Fopop, s Beectn
MS Word ka3 Sakzs
E
= Topoa, (HasBaHME)
ueha 1 ‘
0603Ha4eHue
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L ! 'bEM
Lirywiga @_ Fopon
ueHa O6uan LiTy4Has
Tenecon liexa LieHa

Puc. 169. dparMeHT MoAenu AaHHbIX U AuarpaMmmel pacnpeneneHsa GyHKUMiA.

® Co3zgaHyue KOHIENIMM POJIEN U IIOJHOMO-
4nii B TOM Mepe, B KaKOi 9TY IPUBIIETUN
MOTyT OBITH IIPVMICBOEHBI B paMKax CcucTe-
mbl workflow. IlpuBuiernn BBOZATCA B
OpraHUrpaMmy.

8 Omnpepenenne TpeboBaumii kK wuHppPa-
ctpykType VIT, HawaI0 MeponpuATIit 110
3aKyIIKe.

8 Omnpegenenne TpeGoBaHUII BHEAPAEMBIX
NIPUJIOYKEHNMIE B OTHOIIIEHNM BXOZOB Y BBI-
XOZOB.

m DopmupoBanme U obydeHue rpyInel CO-
TPYZAHMKOB IT0 TeCTHpPOBaHMi0. HecKoIbKo
II03KEe BTOI rpyImne MpeACTOUT IIPOTECT-
poeate cucremy workflow. Heobxonumo
TaKyKe TOATOTOBUTE OYAYIUMX aJMUHUCT-
patopoB cuctembl workflow, wTober oHM
CMOIJIM TIOMOYBb B PeajM3aluy TECTOBOM
cpeas: g workflow.

Peaimmzauma TecToBOi1 cpenb! mo3BOJISET
NPOBEPUTH KOPPEKTHOCTh JaHHBIX, OpPraHn3a-
IIMOHHBIX CTPYKTYP M OM3Hec-IIpouenyp, oT-
HOCAIIMXCA K COOTBETCTBYIOIMM IIPOLIECCaM,
Ha KOHLEINTyaJIbHOM 3Tame. Byaymmx cuc-
TEMHBIX aIMIHICTPATOPOB CHCTEMBI
workflow cJenyer npmBieKaTk K yYaCTHIO B
rpolecce peajMsalyy MM JasKe — IIpH ye-
JIOBMM HaJIJIEXKAIIET0 PYKOBOJCTBA — IIpeso-
CTaBJIATh MM BO3MOXKHOCTBL BBHINIOJIHUTH 3TY
3ama4dy camocroaTenbHo. C ydeToM HeobGxo-
IVMBIX TpeboBaHMIt 1 crieLmyKaLmif paspa-
GaTwiBatoTca MHTepdelicel A1A B3auMozmein-
CTBYSA C HOBBIMM OM3HEC-TIPUIIOKEHUAMM.

IIpnnosxkennss MHTETPUPYIOTCA C MHTEP-
deiicamu, HocJE YEro MoZeN IIPOLECCOB [0~
TIOJIHAIOTCA CHEeIM(PUIHBIMU IJIS CHUCTEMBI
JaHHBIMY ¥ IPOBOJUTCA TECTUPOBaHMe pabo-
TocnocobHOCTH ((PYHKLMOHAJIEHOCTN). 3aTEM
TECTOBasA IPYINa BBHINOJHAET TECTUPOBaHME

COBMeC
HBIX KQ
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coBmecTMOCTH cucTembl workflow pasmira-
HBIX KOPIIOPaTMUBHBLIX IIPUJIOXKEHMIt ¢ Tpebo-
BaHMAM U npuiodxkennd. Jlrobele npobaemsl,
BO3HMKAIOIIME HA HTOM 3Tarie, MOIyT BIUATH
Ha MOAEJIMPOBaHVIE VIV HA UHTETPALIMIO IIPH-
JIO}KEHMIT, TIOPOXKIad wuTrepanmy Ha BCEM
TIYTH BILIOTH IO KOHLIEIITYaJbHOM (assl

Pasza peanuzanyy NpPoM3BOJACTBEHHON CH-
CTEMBI BKJIIOYAET TaKXKe CO3LaHME KOHIeN-
oy oTpaboTKM OTKa30B U TEXHUIECKOTO CO-
NPOBOXKJEHNA, B COOTBETCTBUM C KOTOPOIL
MOZEIMPYIOTCH POl KOHEYHBIX II0Jb30-
BaTeJei ¥ UX MOJHOMOUMI, & TaKMe IJIaHN-
pyeTcA M IpoBoaMTCA 0DyUeHne IoJp30BaTe-
Jeit pabore ¢ cucremoit workflow. ITocnennest
CTYIIEHBIO 3TOi1 (Pa3bl JOJKHO OBITH YTBEPIK-
ZJeHYe 0TAeJ0M 0DecieYeHNA KadecTBa.

B xoze TECTOBOro Iporosa peajbHbIe clie-
Hapuy TECTUPYIOTCSA C UCIIOJIH30BAHMEM pea-
JUCTUYHBIX 00bEMOB HaHHBIX. [y rapanTumn
beszorkasHoil paborel cucreMma workflow
IPOBEPAETCA B YCJIOBMUAX KBa3UpeasyCTId-
HOJ CeTeBoIi 1 cepBepHOI Harpys3ku. Hamesx-
HOCTb KOHLENIMM 3aiiuTbl obecrieunBaeTcs
TEeCTUPOBaHUEM (PYHKLIMI pe3€PBHOIO KO-
poBaHMA U BoccTaHOBJeHMA. Ha aTom orame
YHacJIefOBaHHOE MPUJIOYKEHNE U HOBOE IIpu-
Josxerue workflow o06bpI4HO HCIIOAB3YIOTCA B
NIPOM3BOACTBE HapajijIesIbHO BO M3bexxaHue
npobiieM, KOTOpbe MOIJM OBl IIPUBECTU K
UTEPALVAM B IIPOLEAYPHOM MOZIEJIN.

Ha srame npou3BoACTBEHHON 3KCIIyaTa-
mun cucremsl workflow ocyruecTBasoTCa
yIIpaBJe€Hue ¥ MOHUTOPUHI DM3HeC-IIporec-

coB. MOHMTOPMHIOM Ha3blBaeTcsa OpPMUPO-
BaHMe 3aIIPOCOB M MOAEJMPOBAHNE TEKYIIINX
IIPOIeCCOB (Hep. Monitoring von
Geschdftsprozessen. 1996). OueHb BaKHYIO
POJIb UrpaeT CorjIacoBaHHOE IIpeCTaBJIEHNE
TEKYIIMX Y HOBBIX 6M3HEC-IIPOLIECCOB B BUIE
mguarpamm  CJHII  (cM. BepXHIOID YacTh
puc. 167). MoKHO NIPOBECTH AAJBLHENIIYIO
ONTUMM3ALMIO 0MBHEC-TIPOLIECCOB IIyTEM HO0-
KYMEHTUPOBAHMUA M OLIEHKY NaHHBIX B YCJO-
BUAX PeaJIbHO SKCIIIyaTalu, X0TS B 3TOM
cJaydae JJI TOTO, YTOOBI MOJYYMUTH 3HAUN-
MYIO KapTuHy, Tpebyerca obbeauHnTs MOpe
nocrynasoueil napopmanym. Ilo sToi npu-
4YMHE TaKye JaHHbIE IIPECTABJIAIOT B MOJE-
nax OM3HEC-IPOLIECCOB € IOMOLIBIO AMAr-
pamm CJHII, roe arpermpoBaHHBIE JaHHBIE
XpaHATCA B Buje atpubyToB (hYHKIMIA 1 CO-
ObITHi (HapuUMep, cpesHee BpeMs o6paGoT-
KM uiy gactora cobbrruit). Ha yposne II atn
arperMpoBaHHbIE MOJeJIV MOYKHO IIPOaHaJM~
3MPOBaTh, YTOOB! BHIABUTH IIOTEHIMAJILHLIE
BO3MOKHOCTM YyCOBEpIIIEeHCTBOBaHKA. Bechb
3TOT IIPOIECC M3BECTEH KAK IMKJI HEIPEPHIB-
HOTO coBepIeHcTBoBaHMA npoieccos (CPI),
BKJIIOYAIOLIMIE MOAEJIMPOBaHME, YIpaBJe-
HMe, JOKYMEHTHPOBAaHUE U IIOBTOPHOE MOZAE-
JIMPOBaHME IIPOLIECCOB.

Jna yCHelIHOro BHEAPEHMS CUCTEMBI
workflow kpajiHe Ba)XHO, YTOOBI COTPYOHM-
KM 9eTKO IpencTaBJAay cebe LK OnTuMu-
zanmy. OTo obecrnednT IMOKOCTH CUCTEMBI,
4YTO, B CBOIO O4Yepe]b, NO3BOJUT IIOCTOAHHO
aZalTHPOBATh ¥ COBEPIIEHCTBOBATS OM3HEC-
TIpOoLeCChI.
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192 MoaenupoBaHue 6u3Hec-nNpoLeccos

B.3. Pa3paGortka cucrem Ha

6a3e mogenu
C UCNOJIb30BaHUEM

nHpactTpykrypbl ARIS
Framework

Canp Ompanu (Saeed Emrany), auni. mno
nugpopmature; Puuapn Bok (Richard Bock),
Ay o uHgopmature; IDS Prof. Scheer
GmbH, Caapbpiokken, 'epmanna

Beij10 BpeMs, KOTJa IIPpOU3BOANTENIbHOCTD
M apXUTEKTypa OM3HeC-TIPUIIOMKEHMN, IOJ-
JepKMuBaIIMX OM3HeC-IpoIecchl, co3aBa-
JM1 cepbe3HbIe TPYAHOCTH NPY ONITYMMU3aLNI
6usHec-niporieccoB. CerofHa NIPOrPaMMHOE
obecrieueHne, COBMECTUMOE C MHPPACTPYK-
Typoit ARIS Framework, mpenocrasiser
ropaszo OoJblire cTereHe cBo00IbL

Tecno ceazanuas ¢ ARIS Toolset 1 ARIS
Workflow MH(PaACTPYKTYpa ARIS
Framework uzaeanbHO IOAXOAUT AJA OBICTPO-
ro CO3JaHMA IPOTOTUIIOB OM3HEC-TIPUIIOYKEe-
Huit. OHa GasmMpyeTca Ha COBpeMeHHOM apXu-
TEeKType KJMEHT-CEPBEP M COIJIACYyeTCA C
kouuemnimenn ABV. KopnopaTBHBIE MOzesn,
CTPYKTYPUPOBAaHHBIE B COOTBETCTBUM C METO-
mamu ARIS, MOYKHO MCIIONB30BATh JJIA NOKY-
MEHTHPOBaHNA OM3HEeC-IPOIECcCoB, a TaKiKe
AJIA IPOEKTVMPOBAHNUA U CO3MAaHMA IIPUIIOIKE-
Huit, noaaepsknsatommx workflow. Oto mo-
3BOJIAET UHAVBUAYAJIBHO HACTpPauBaTh IIPU-
JIOKEHNUA, ONMPAaACh Ha MOJEJIb, YTO, B CBOIO
ouepenp, IO3BOJIAET KINEHTAM aJaliTMPOBaTh
CBOM IIPOTPAMMBbI K MEHAIOIIVIMCA YCJIOBUAM U
JVPEKTUBHBIM YCTAHOBKAM.

B.3.1. OO6was npouenypHas

Mopens

Undpactpyrrypy ARIS Framework
MOXKHO MCIIONIb30BATh AJIA peanusaliuy u Ha-
CTPOJKM TIPUIIOIKEHM, pa3paboTaHHBIX Ha
ee OCHOBe.

O6ulan mpouexypa IpencTaBJeHa Ha
puc. 170 B Buge nunarpammbr CIIII

Cneiany3upoBaHHblEe TIPUIIOKEHNUHA, OT-
BEYAIOIe KOHKPETHBIM HYXKJaM 3aKa34MKa,
MOPKHO Peasin30BaTh JuOO0 IIyTEM afalTanuu
¥ KOMIIOHOBKM OGn3Hec-00beKTOB, OPUEHTUPO-
BaHHBIX Ha IIpoLecchl, inbo mytem paspabor-
KM TIPUJIOXKEHMIt «C HyJA». Ecay B KadecTBe
OTIPAaBHOI TOYKM BBIOMpaioTcAa OusHec-
O0BEKTHI, TO ONMCHIBAIOLIME MX MOZEJM Ha-
CTPaMBAIOTCS C YIETOM CIEIM(pPUKY 3aKa3UM-~
K3, a IOJIydeHHble B pe3yJbTaTe TaKoi
HACTPOMKM CIEUMAJIM3UPOBAHHbIE MOJENN
CJIY>KaT B KaYeCTBE BXOJHBIX 3JIEMEHTOB 1A
CO3JaHUA CIeUMANIbHBIX IIPMIIOMKEHUI C Io-
mompio ARIS Framework. Ilpouenypa Ha-
CTPOJMKM TIO3BOJIAET MOIM(PUIMPOBATHL OM3-
HeC-00'bEKTHI ¥ COOTBETCTBYIOLIME IIPOLIECCHI
C UX TOCTEAYIOMM MCIIOJHEHMEM WHTEIpu-
poBaHHOII B WH(MPPACTPYKTYPY CHCTEMO
workflow.

Ecimu mpunosxenme paspabaTbiBaeTcs ¢
HyJd, TO IieJieBas KOPIIOPAaTUBHAs KOHLIEI-
OMsA CHAaYaja MOJeJNMUPYETCA CpeACTBaMMU
ARIS Toolset. Peasnmsanus cyliecTBYIOIINX
00BEKTHBIX MeTOnOB B pamkax ARIS
Framework go Toro, kak Mogesns Oyzer mos-
HOCTBIO FOTOBA K BHEJPEHUIO B IIPUJIOKEHMUE,
HeoDA3aTesbHA.

Iajiee MbI pacCMOTPHUM (PYHKIMIO <MOZE-
JIMPOBAHME 1[eJIeBOJ KOHLeIImu» GoJsiee Moj-
PoOHO 1 YKa’KeM KJII04YeBbIe acreKThl co3/a-
HUA TIPUIIOKEHMI AJ1A MOJEJNEN ¢ pasinyIHbIM
copmepkanuem. OmmcaHme (YHKIMM BHOBb
OIMPAETCs Ha IIPOLIEAYPHYIO MOJEID.

Moge
npoTo

Puc. 170.
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Tpebyetca
HACTPOUTL

CTi au.ﬁagmoe

s

Tpebyetcs
pactumpuTs

NPUIOXEHMe

A 4 \ 4
Cospame Mopenuposatb Pacwmput
II]\Aop,eJle- 6u3Hec- KOHLLNLMA Lienesylo buanec- ﬁusugc-
potoTin Moaenb KOHLENLWIO moznenb MOAENb

Lienesas
KOHUenums
cMOfenu-

pOBaKa

Buanec-
Mofenb
paciuupeHa

Hactpouts
Ou3Hec-
MoAenb

NoaTeepauTs
Lienesylo Buanec-
KOHUENLMIO Moaenb

Paccmotpets
00beKTHbIE
MeToabl

Tpebyetcs
peanu3oBatb
0ObEKTHLI
MeTos,

A 4

Peanu3osate
0BbEKTHBII w <|>pac?%yk yra
METOA AR

O6bexTHbIA
MeToR
MMEeTeA

OGbeKTHbIN
METop,
peanvaoBaH

]
1
1
1
3
1
1
) Wckniovarowee
1

1

Co3patb
npunoxexHue

MeTagaHHbie

G

Mpunoxenue
€033HO

Puc. 170. [poueaypHas mogenb ons pa3paboTku U HACTPOVKK NMPUNOXEHNA
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194 MopaenupoBaHne 6mM3Hec-nNpPoLEccoB

B.3.2. MNpoueanypHas moaenb
ANs MOAenupoBaHusa
LeneBbiX KOHUenuun

Mogenn ARIS Framework MoOHO co31a~
BaThb B COOTBETCTBUM C IIPOLIEAYPON, OpMEH-
TYPOBaHHOJ Ha IIPOLIECCHI MJM Ha OGBEKTHL

OpueHTUpOBaHHAA
Ha npoueccobl

Cospartb
Moaenb

npouecca

Moaens
npouecca
co3daHa

Cneunduum-

0BaTh
M3HEC-
06bEeKTH

buaHec-
00beKTbl

cneundu-

UMpOBaHbl

Onucatb
6u3Hec-
NpeAcTaBeHNe

buanec-
npeacrTasneHme
OnMCaHo

B mpornenypax, OpMeHTUMPOBAHHBIX Ha IIPO-
Ilecchl, MOJeJM OIMPAlOTcA Ha OuaHec-1po-
IlecCH, & B O0BEKTHO-OPMEHTMPOBAHHBIX
IIpoLefypax OCHOBY COCTaBJIAIOT O¥BHec-
o6bexThl. Ha puc. 171 norkasassl Heobxoam-
MbI€ 3Talbl MOAEJNMPOBAHMA LEJEBOI KOH-
LeTnA.

queum?onauuau
Ha O0bEeKThbi

buaHec-

006bEKTHI
onucaHbl

Cneundm-

LMpOBaThb
OuaHec
06beKThI

Bbuanec-
06beKTbI
cneundm-
UMPOBaHbI

Onwucarb
6u3Hec-
npeacTasneque

BbusHec-
npeacTasneHne
ONUCaHo

Coapatb
MOoAenb
npouecca

Mopens
npouecca
co3aaHa

Cospatb
Mofenb
npouecca

Mopens
npouecca
co3naHa

Puc. 171. NpoueaypHasa moaens ois co3faHnsa UENeBblX KOHUEenuui

Co3d.
Ilo
TIpOoIE
X

Fram,
CTPYK
KOHKp
CMOTPD
IIpone
CBI, MC
HUAMM
eca  «
CO3JaF
CHOIL 1
JU3anm
Ousnec

HAEMbI
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Coadanue modenreil npoyeccos

Ilomumo obecrnieyeBuA IPO3PAUHOCTH
IPOLIECCOB M MX OIITMMM3al[MM, COCTaBJIAI-
mux obume nean mopenupoBaHusa, ARIS
Framework mosBonser crenmdpuiMpoBaTth
CTPYKTYPBI NIPUIIOMKEHMIT B COOTBETCTBUM C
KOHKpPEeTHBIMU mponeccaMu. Hiuwxe MBI pac-
CMOTPMM 3Ty TeMy OoJiee obcrosTesbHO. B
Ipouenypax, OpMEeHTUPOBAHHBIX Ha IIPOLieC-
Cbl, MOJIEJIM TIPOIIECCOB, HAPAAY C IIPUJIOXKEe~
HUAMY, CIIEIMMUUMPYIOT TaKKe Tpedyoim-
eca O0OBEKTbL. OTM MOAEJAM IIPOLIeCCOB
cozpatorca B ARIS Toolset B Buae nuarpamm
CIIIL Bo3MOXXHBI pa3JMyHbIe CTeIIeHN geTa-
JMBALMN, TO3BOJIAIOLME CIIEIMPUINPOBATD
OM3HEC-IIPOLIECCHI BIVIOTL A0 YPOBHA MCIOJI~
HAEMBIX (PYHKLIMIA.

Cneyudurayus 6usrnec-obsexmos

Busnec-00'beKTHI NIPEACTABIAIOT 3JIEMEH-
TBI JaHHBIX, HeoOXxoauMble AA OusHec-ipn-
JIOXKEHMIL, 8 TaKoKe MeTOIbl, IPUMEHNMbIEe K
3JIeMEHTaM JaHHBIX. OJEMEHTbl aHHBIX
MOKHO IuddepeHUMpPoBaTb Ha OOBEKTHI
JIaHHBIX, UX aTpubyThl, OTHOIIIEHUA U IPaBU-
sa. OO'BEKTHI HAHHBIX M UX OTHOLIEHUS OIM-
CBIBAIOTCA MOZEJBI0 CYIIHOCTb-OTHOIIEHME
(ERM), Torza kak aTpubyThl OIMCHIBAIOTCA B
ARIS Toolset B Buze guarpaMM IIPUCBOEHNA
atpubyrtoB. Ctpykrrypsl ERM nns Tex uiau
MHBIX OM3HEC-00BbEKTOB MOYKHO aJanTupO-
BaTb K CTPYKType busHec-o0beKTOB, He0bx0-
JIVIMOJ1 AJIA KOHKPETHBIX nIponeccoB. IIpusas-
Ka MEeTOLOB K Ousnec-o0beKTaM
OCYIIECTBJIAETCH C IIOMOIIBI0 COOTBETCTBYO-

Atpubyrsl obvexTa O6vekTHbie MeToasi

055‘;2',:?,‘,:, OtHouuenns obbexros
\ 3akas
» e
Q KonoHtutyn
Onpenenser el
1,n
0,n
Wapenue KnveHt Moavuyst
0,n
él‘ 0,n
Accotyaums Wagenve
MocTaBwmk
n ‘ 0’1
Anpec
Knuent

Bbluucnuts
— CTOMMOCTb
3aKas3a

Homep

L~ O6HoBMTL

Boismcnuts
|| ycnosus
Cpokw)

Ynanth

HAunarpamma
fIpUBSI3KM METOAO0B

HAnarpamma
npucBoeHnst aTpubyTos

Puc. 172. CripykTtypa 6usHec-ob6bekTa
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196 MoaenupoBaHue GM3HeC-NpPoOLEeCCOB

BusHec-npefcraBneHune (AuarpaMma sKpaHa)

Wanenve

Wapenve
I 1
1
LLla6nouHbie JanHble
Hble 0 3aKyrKax
A Crpannya K|y
1 Paspen
]
Cronbey
Tun
YNaKoBKN

|

Yenoeroe
0603HaYeHNg

Puc. 173.

Nornyeckas cxema 1 pesynsTUPYIOWNA 3KpaH

212



suHaXOUUdU gounl nowwedientt 1 a002aNodu olqUBITOW ATKOW SUHBIMOHLY P L1 "ond

197

MpouenypHbie moaenu u npunoxeHns ARIS

HYeag HOHOILO Hadagodu
a1HIMIN O
anel a o
P waatTen
mmﬁzwqmsq . qwdagody] Eomwmmma:
A, u -
$§o.mro.5_os
BLHOMIN [ | BUHEN
BlHOMIN BuLSEN
qietre0) mm%m_s_ qLetE0n BI9HLALOOT @mHUALOOT
00 quudasody) qudesody BALSTEN 1AW
£B)ee -oeaKeeNes
BLHOMIN | B1HIUIN Hetreoo e roea
qLeEROL| ﬁa»ﬁ% LHBMIY 4
Bo19Agad| - HOHOWLO qHo'a8a
e SIMOIBROILIOY £eNeg S1HAMIN O
e G- F
S BUMMNPOOY J\
wum
BLHOUILN SEMOINOLIM
oRUEE o] BLHOMIN Holrgem
qundesod qreeeoy qiudesod] SLHON O AlHaMIN O
9IHHEY QlaHHET
O 91ME0HQ0 nijveg
o e it < 7
eteon o3 suhecuxdedoy wm%%
UALUIHOWOY
gogeves A \v
.
wiLogedg BUTVMIO20Y - e
” UALMLHOLION
NBLOND h
youtteinindu
aount
enwwedienyy ﬁmmummo
so1ahgad]
Jd3

213



198 MoaenupoBaHue 6u3Hec-nNpoLeccoB

i ARIS Applications pabor
BaTh
i poBal
0 ABTOMATU3ALAS CRYXObI NPOSAK LIeCCE
|
A O6patoTka sakasa \] v ,lIMaI‘]{
[ O6paborka sakasa Ofpatorars wabnoHHble AaHHbie ObpabioTka 3akasa —» 3aka3s KimeHTa
i®J Mposeputs 3anac L v paﬁol
L] Commars MAHACTDA p—
142N O6HOBUTE AaHHbIE O K AUeHTE g } E‘Aﬁ%“"?g mﬁnﬁ ]—» Wanenve C‘ggﬁfg"
i [] DBHOBMTE AaHHDIE O KNHEHTE NapTHEpos
14 MpoBepuTt AOCTYNHEIE H3AEAMA
: Mposeputb
& Cosaars LWla6no o ngc
& Mokasats kaveHTa rocTaslpka
Lo OBHouTL
] ._Q P\ﬁpaﬁu‘ra’rb wad NOHHEIE aHHEIe Obroanms et
B3 AaMUHKCT pUpoBaHue Gu3Hec-napTHepos +-»  Coanate %erﬁeo ™ wwenta
i 0 Aamunuctpuposatie GusHec-NapTHEpoB Yoanuto
Ay MNpOBEPWTL COCTOAHHE KAMEHTa
& Yaamus Ly Yoanute
& Cozaare npggec b Toxasath
1 MpoBepHTS AOCTYMHEIE H3AEAMA - KiiexTa
- Nokasars kaveHTa Ll C%B&Dmg
N AGMUHACT PUPOBAHIE H3AENMH | KiMeHTa Co3piate
“] AaMUHUCTPUPOBaHIHE HaLenWii KameHTa
& Yaamre L Qﬁﬁ%ﬁ?’
& Cosaats Ly 2 L
8 MposepuTs 3anac
L "ggﬂepm; |_uagenus |
LOCTYNHbI
e BusHec-npunoxeHune
(AnarpaMma THNOB MPHUKNABHOW CHCTEMBI)

Puc. 175. BheapeHue anarpammbl TUMOB NPUNoxeHus B paboyee npocTpaHCTBO

uix amarpamMm. Ha pwue. 172 npuBepnena
CTPYKTypa OusHec-00beKTa «3aKas3».

IIpu coszanuym nIpuIokKeHMIt OusHec-
00'BEKTBI UCIIONB3YIOTCA AJIA CO3ZNAaHUA hu-
3MYECKOV CXEMBI JJIA PeJIALMOHHOM CHUCTEMBI
0a3 DAHHBIX M JJIA OHMCAHMA IIpesCcTaBJle-
muit. CoszaeTc TakMKe MeTamMH(OPMAaINA,
[IO3BOJIAIONIAA YCTAHOBUTHL COOTBETCTBUE
MEXKAY KOHKpeTHbIMM GusHec-00beKTaMu u
obummy GasucHBEIMM OOBbEKTaMM B paMKax
nappacTpykTypsl ARIS Framework.

Onucanue npedcmasrenus

Ha osrTom »sTane onuceiBaeTca ¢opma
IpeAcTaBiIeHnsa OM3HeC-00'BEKTOB B paMKax
MIPUJIOYKEHNA.

BusHec-00beKTBI MOMKHO IIPEACTaBJIATH
pasanaHeIMU crioco0amy. KoHKpeTHbIe THUIIBI
MpeICTaBJIEHNI OIMCHIBAIOTCA C IIOMOIIBIO
InarpaMM SKpaHoB. Ilesb MozeIMpoBaHUS
9KPaHOB 3aKJIIOYAETCA B CO3JaHMUM JIOTHMYIEC-
KOJI CXeMbI 3KpaHa, COIJIacyIolelica ¢ Moje-
JAMM JaHHBIX. B niporiecce co3gaHua Ipuiio-

JKEeHMA BTa JIOTMYeCKasa CTPYKTypa IepeHo-
cutcst Ha Windows-coBMeCTUMEBIE SKPaHBL
Ha puc. 173 npusenena sornueckas cxeMa u
Pe3yJIbTUPYIONIMII SKPaH.

Co3danue aprumexmypdb. NPUAONEHUR
Ha ocnode duazpamm CIIT

Mogesn npoueccos, co3nanasle B ARIS
Toolset, cocraBnamT HyHAAMEHT Oad I'eHe-
pauuM CTPYKTyp npuiaoskeHuit B ARIS
Framework. KoMIIOHeEHTBI IIPUIIOKEHMNI,
Tpebylommecsa B MOAENAX IPOLIECCOB, OIpe-
LEeJAIOTCA M MOAEJNPYIOTCA B PAMKaXx aAuar-
PaMMBbI TUIIOB IPMIIOMKEHMSA C [IOMOIIIBIO TUIIA
TIPUJIOYKEHM A, TUITA MOAYJIA U THUIa (PYHKLIMMI
UT pns cOOTBETCTBYIOUIMX TUIIOB O0'bEKTOB.
Ha puc. 174 noxka3aHo OTHOIIIEHVIE MEKIY 11e-
IOYKO}M IIPOIIECCOB M JAMarpaMMoOil TUIIOB
[PUIOMEHNA,

C nmomoLup0 AMArpaMM THUIIOB IPUJIOMKE-
HUs reHepupymiomasa ¢yarima ARIS
Framework coszmaer nja IpUIIOKEHUIN Tak
Ha3bIBaeMble «paboume IpocTpaHCTBa». ATH
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paboume IpPOCTPAHCTBA MOYKHO MCIOJIB30-
BaThb JJIs1 00paboTKY IPUIIOMKEHII, OPUEHTI~
POBaHHBIX Ha (PYHKIMM, OOBEKTBI MIN IPO-
neccel. Ha puc. 175 mokasana peajamnsanmsa
ZyarpaMMbl TUIIOB IPMJIOXKEHUs B paMKax
pabouero npocTpaHCTBA.

Kpome TOro, B 3aBMCHMOCTH OT CTPYKTY-
PBI IPUJIOMXKEHNSA C €r0 BHeAPEHNEeM MHNUIMA-
ausupyercsa uHTepdeiic workflow. Takmum
o0pa3oM, B pacHopsKeHuM II0JIb30BATEJNA
OKasblBaeTCA B3aKOHYEHHad, HEMCTBYIOLIAN
[IPMKJAIHAA IPOrpaMMa.
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200 MoaenupoBaHue 6u3Hec-npoueccos

B.4. OOGbekTHO-
OpPMEeHTUpPOBaHHaNA
pa3paboTka cucrtem
C MOMOLLbIO
yHUPULUUPOBAHHOIO
fi3blka MOAENUPOBaHUS
(UML)

I-p Mapkyc Hiorrrerc (Markus Niittgens),
Marikn Xoddmans (Michael Hoffmann), nurn
Hdl; Tomac Penwvn (Thomas Feld), numn. mo
nacpopmaTuke; VIHCTUTYT MHGOPMAaLIMOHHBIX
cucrem (IWi), VYumsepcurer Caapianpa,
Tepmanna.

IIpumennTensHo K 0OBEKTHO-OPMEHTHPO-
BaHHOJI pa3paboTKe IIPUIIOKEHNI B CIIELVA b=
HOJ JIMTepaType pacCMaTPMUBaJIMCh IIPEMMY-
IIIECTBEHHO  3BOJIIOLMOHHBIE  IIPOLIEAYPHBIE

Peaynbtarsi
aHanusa
BblflaHb!

mozem1 (Boehm. Spiral Model. 1988;
Henderson-Sellers, Edwards. Object Oriented
System Life Cycle. 1990, c. 152; Meyer. Object
Oriented Design. 1989). B ocHOBe Takoit paspa-
OOTKM J1eKaT TeopeMbl 00 BEKTHO-OPUEHTHUPO-
BaHHOM MapaJyrMbl, TAe O0BEKThI IPe/CTaB-
JIAIOT OTHAEJIbHbIe IIOMCUCTEMBI «3aKPBITOM
CHCTEMBI». B COOTBETCTBMM C OmperneseHMeM
BHYTPEHHMX M BHEUIHUX OO'BEKTHBIX CTPYK-
TYp, MOXHO paspabaTeiBaTh MaciuTabupye-
Mble CHCTEMBL B 5BOJIOLMOHHON mpoueaype
KaskIplil MK 3aBeplIaeTcA CO3ZaHMEM UC-
IIOJIHAEMOV! TIPOrpaMMBL OTO AOCTUTAETCA 3a
cYeT TOro, YTO Pe3yJIbTaThl Pa3pabOTKM BeITE-
KaIOT HeIIOCPEeICTBEHHO 13 LeJIelf TPoeKTa. OTH
Pe3ybTaThI MOMKHO PEaN30BaTh U IOOAMHOY-
Ke, YTO IT03BOJIAET 3apaHee PasBepPHyTh U IIPO-
TECTMPOBATh KasKAyIo rogcucremy. Jomosrsm-
TeJbHasA pas3paboTKa BKJOYAET BHECEHME

Boaspauermne
Ha HaM3

v

Jlanoheiwwan
cneurdukaums
NPOrPaMMHOro

KOMNOHEHTa

MporpamMMHbI
KOMNOHEHT
BbiIAH

BoaspaLuerue
Ha NpoexTh-
poBaHue

)

Puc. 176. [pepgeapuTenbHas npouedypHas mMoaenb onst 06bEKTHO-OPUEeHTUPOBAHHOM

pa3paboTkn NPUNOXEHUNA

S =

Q

Puc. 177
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TMpoext DanbHenwas
pa3pabotku 00 BosBpaluenne cneuudukaums
MPUIOXEHS Ha aHanu3 NPOrPaMMHOro

YTBEPXAEH KOMIOHeHTa
T T T

1 I
] 1
1 1
WcknioHarowwee i
Wi

AnMunncTpy-
poBaHue
monenu
(ananm3)

A

Cospanne
mMopenu

A 4

(aHanms)

Paspaborumk
mogenm

(Moa)monent
(anamm3
umMeeTcs

TapanTus
KaYecTsa
(aHanms)

1

t

1

1

1

1l

i

1

1

1

'

1

1

I

[ U 2 ! :
' Uckmovatouee . '
"] i
1

1

1

1

l

1

!

!

!

1

1

1

1

\ 4 y_w ) 4

Heobxopmma PeaynbTatbl Cpe6ye10ﬂ
nepesenka adamsa ) UHTErpauvs
Mogenu BbiaHbl Mozgenu

T
1 I
I

5
g
g
£
2‘5;

> WHrerpatiua N

MOfEenu

Nopmopens
MHTErpupoBaHa
B MOfienb

Puc. 177. TpoueaypHasd Mmoaenb 06bekTHO-OPUEHTUPOBAHHOIO ananvaa
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202 MogenvpoBaHue GU3HeC-NpoLEeccoB

Pesynbrarbi
aHanmaa
Bbif1aHbl
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Puc. 178. T[poueaypHas mMoae/s 06bEKTHO-OPUEHTUPOBAHHOMO NPOEKTUPOBAHUS
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Puc. 179.
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Peaynbrarsl
MpoeKTMPOBaHUS
BblAaHbI

Xpanutb
NPOrpaMMHbIi
Ko
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TporpamMMHbIiA
Mogenu
(npoexTupo- <
BaHKE
lenepuposarb
Bubnuotexa <+ —»  (nog)koMno-
K1accoB HEHT
Ouarpamma
KOMMNOHEHTOB <+ (Nop)komno-
HEHT MMeeTCA
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pasgepeiBanma |[f [ 7 | 00000 - mmm oo oo
Uekniouaiowee
Win
lapaHTua
KayecTea
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Puc. 179. MpoueaypHas mogenb 00bEKTHO-OPUEHTUPOBAHHON cOopku
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204 MoaenupoBaHne 6usHec-nNpoLeccoB

YCOBEPLIEHCTBOBAHMIT Ha OCHOBE TECTMPOBA-
HUA B PeasbHBIX YCJIOBMSAX U BHeZpeHMe Io-
TIOJIHUTEJIbHBIX IIOJICUCTEM. JTO JAET BO3MOYK-
HOCTH IIPECTABUTH pEe3yJbTaThl YiKe Ha
paHHel1 cTaayuy v 130eaTh «TyIIMKOB» B X0Je
paspaboTkm.

b.4.1. Pa3pa6oTtka un onucaHue
npoueaypHbiXx mogenen

Paccmorpum HIPOLeAYPHYIO MOJIEJH
06'BEKTHO-OPMEeHTUPOBaHHOM paspaboTkn
IIPMJIOKEHNIA, VICTIONb3Y A B Ka4eCTBe IIpuMe-
pa yHMGUIMPOBaHHbIA A3BIK MOAEIVPOBAHNSA
(UML) (UML Notation Guide. 1997).
Jlo ceromHsAIIHEro AHA HEe CYIIEeCTBOBAaJIO HU
OJHOTO SIBHOTO OIVICAHUA MIPOLIeAYPHOI Moze-
s Ha a3eike UML. Ha puc. 176 npeacrasiieHa
npenBapuTeNbHasA IPOLEAyPHAas MOZedb,
OIICHIBAIOIIAA BO3MOKHYIO HPOLEeAYyPY IJIA
00'bEeKTHO-OPMEHTHPOBAHHOM! pas3paboTEm
[IPUJIOSKEHUIA.

OGBeRTHO-OPMEHTUPOBaHHaA paspaboT-
Ka IPUIoKeHH 00bI4HO 6a3upyerca Ha OII-
TUMM3UPOBAHHON MoZesyu OusHec-IIpoIec-
COB (Oestereich. Objektorientierte
Softwareentwicklung. 1997, c. 85; Yourdon
et al. Mainstream Objects. 1996, c. 71).

ITopnporeccbl  00BEKTHO-OPMEHTHUPOBAH-
HO¥ pa3paboTky NPUIOMKeHMit (aHAIN3, IIPOo-
eKTMpoBaHMe 1 cbopKa) ONMCHIBAIOT IIUKJI, CO-
Jepexallmii obpaTHble CBA3M C KaXXObIM
BJIEMEHTOM IIponenypHoi mozesn. Ilocae yr-
BEPIKIEHNA IIPOEKTa OOBEKTHO-OPMEHTMPO-
BaHHOI pa3paboTKM IMPUIIOKEHMA BBIIOJIHA-
eTCs aHaJIM3 M IPOeKTUPOBaHIIE MPUJIOKeHNA
00'bEKTHO-OPUEHTUPOBAaHHBIM MeTooM. Ecym
Ha cTajgny 00'bEKTHO-OPUEHTHPOBAHHOTO [IPO-
E€KTMPOBaHMA BOSHMKAIOT KaKkue-ymbo mpoTu-
BOpEeYMA WM BOIPOCBEI, KOTOpBIE HE MOTYT
ObIThb paspenieHbl Ha DTOM 3Talle, TO IPUJIO-
’KEeHJIe BO3BpAIllaeTCsA Ha CTaauio 00'beKTHO-
OPMEHTHPOBAHHOTO aHaJIN3a.

ITocsyie Toro kak pe3yabTaThl IPOEKTHPO-
BaHMA BBIJAHBI, OHM CTAHOBATCA BXOJHBIM
3JIEMEHTOM [JIsT O0BEKTHO-OPMEHTHPOBaH-
HOIi cOopku. IIpoeKkTHBIE MOZeIM peansy-

1oTcs Gosiee nay MeHee aBTOMAaTUYECKH C II0-
MOIIBIO TEHEPAaTOPOB KoJa. IIpu BeIABICHNUN
onmOOK, BOBHMKIIMX Ha CTaJMy IeHepauuu
KOJla, BBINOJIHAETCA BO3BPAT HA MIPEAbILY-
IIyI0 CTaAuio. K pasBepTBIBAHNIO IPUIIOIKE-
HYA MOXKHO IIPUCTYNATh II0CJE BIAAYY COOT-
BETCTBYIOIET0 IIPOTPAMMHOTO KOMIIOHEHTA.
ITO0 3aBepIlaeT IIePEX0] OT IIPOEKTHOTO LMK~
JIa K peaJIbHOM sKCITyaTaipm. Ecoi BosHuKka-
€T HeoOXO/IVIMOCTb B IIepefiesIKe IPOrPaMMHO-
ro KOMIIOHEHTa, LMKJI HAYMHAETCS B3aHOBO C
00'bEKTHO-OPMEHTUPOBAHHOIO AHAJNAA.

Teneppb HepeitieM K OIMCAHMIO IOLIPO-
LIeCCOB IIPOLELYPHOM Mozeau Ha GoJsee fe-
TaJILHOM YPOBHE TPAH3aKLVIA.

B.4.2. ®a3bl npoueaypHoi
Moaenun

O63Bexmuo-0puUeHMuPoBaAHHLLY aAHAAU3

IIponiecc  06BEKTHO-OPMEHTUPORAHHOIO
aHaJM3a IIpeAcTaBJieH Ha puc. 177. B ocHoBe
ONMCAHMA JIeXKAT CTAaHNAPTHEIN OJIOK (hazo-
BbIX IIpOLeAypPHbIX Mogegeii  (Niittgens.
Koordiniert-dezentrales Informationsmanagement.
1995, c. 223).

Ha mepsom sTame aamMmHMCTPUpPOBaHUA
MOJZleNI PYKOBOAMUTEJH IIPOEKTa BMECTe C
paspaboTunkamMyu MozeJsieil BeIGMpaeT TUIIBI
Mopesell OJA CHMCTEMHOro aHaamsa. Iloaxo-
naummMu tunamu Mmogedeitr UML asasarores
IMarpaMMBbl USE case, KOTOPbIE MOYKHO CO3/a~
BaTh Ha 0ase CYIIEeCTBYIOIINX Mofesel 6m3-
Hec-nIponeccoB, Hanpumep, CHII, a Taxxe
OIIEPAIIOHHbIE AVAarPaMMBbI.

dmnarpaMMbl Use case peanus3yrTcA Ha
aspike UML mnpexzne Bcero AJst IepBOHa-
YaJILHOM OIEHKM OPraHU3alMOHHBIX ClLIeHa-
pueB. VIX MOXXHO BBIBECTHM, B3fIB 32 OCHOBY
oTgesibHble (OYHKIMOHAJBHBIE CTPOUTEJIb-
uble 6s0ku momesn CHIII, a 3aTeM ommucaTh C
IOMOUIBLIO COOTBETCTBYIOIeV HoTanym UML.
OTmpaBHOM TOYKOI AJIA CTPYKTYPUPOBAHUSA
3JIEMEHTOB US€e Case MOTYT CJHIYKUTh KOMIIO-
HEHTB!I IPWIOMKEHNS, IOAAePIKMBAIOILNE OTI-
peZeneHHble QYHKIINL.
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OnepauyoHHbIe AMATPAMMBI MOXKHO BbI~
BECTM Ha OCHOBEe MHQOpPMAaluY IIOTOKa yII-
paBieHus, cogeparaluesica B mogenu CIII, a
3aTeM pacHVpPuThb IIyTeM OMNMCAHUA KOHK-
PETHBIX COCTOAHMI OO'BEKTOB.

OnepalmoHHbIe JUarpaMMBl CIIy KaT TaK-
e (PYHZaMEeHTOM JJIA [TOCTPOeHMs O0BEeKT-
HO-OPMEHTMPOBAaHHBIX MOJeJell yIIpaBIeHNns
workflow.

ITocne 3aBepmieHus sTama obecrieyeHNUs
kadgecTBa (QA) (mom)Moneny ciaenyeTr UHTET-
PYPOBaTh B MOZEJb, & JIe(peKTHbIe MOJEJN
nepenenats. IlosHble ke De3ylIpedHble MO-
peny UML cTa"yT OCHOBOM AJ1 00BEKTHO-
OPMEeHTUPOBAHHOIO IPOEKTUPOBAHUA.

O6BexmMHO-0PUEHMUPOSAHHOE NPOEKMU-
posanue

Ha puc. 178 msobpaskena npouenypHasd
MoZenb i OOBeKTHO-OPUEHTHPOBAHHOTO
MIPOEKTUPOBaHMUA, aHAJOTMYHAA HPOLERyp-
HOIl MOZeJM AJisi 00BEeKTHO-OPMEHTHPOBaH-
HOTO aHajM3a. B KavecTBe TUIIOB MOJeJeln
UML nucnonp3yoTcs gyuarpaMMbl COCTOAHMUIA,
JAMarpaMMBbl [I0CJIEA0BATEILHOCTH, AMarpaM-
MB!I KJIACCOB, AMArpaMMbl B3aMMOJECTBUA
WU JeTaJsibHble OMepalIOHHbIE A/arPaMMBbl;
mpu 3ToM ocoboe 3HaYeHNe MMeeT IIPOEKTH-
poBaHMe gauarpamMm KiaaccoB. OTIIpaBHOM
TOYKOM [JI IIPOEKTUPOBAHMA [AMATPAMM
KJIACCOB MOIYT CJYXKUTh Mozeau OusHec-
IIPOIIECCOB, COOTBETCTBYIOIIME  MOJEJIAM
00 BEeKTHO-OPMEHTHPOBAHHOrO aHaan3a. Ha-
IpMUMep, (PYHKIMOHAJBHBIE CTPOUTEJIbHBIE
OJIOKM U BXOOHBIE /BbIXOJAHBIE JaHHbIE MOJE-
seit CIIIT MOKHO AeTaan3upoBaTh 00 BEKTHO-
OPMEHTMPOBAHHBIM METOJIOM, 4 32 TEM IIPUBA-
3BIBAThL K COOTBETCTBYIOIIMM KJaccaM
O13HEeC-00BEKTOB.

Ecymn cTpYKTYpUPOBaHHAA MOAENE JaHHBIX
yoKe uMeercs, Hanpumep, B Buae ERM, To ee
MOKHO MCIIOJIb30BATh JJIS BHIBENEHNA KJIII0Ue-
BBIX KJIACCOB M ¥IX CTPYKTYPHBIX OTHOILIEHMIL.

O6vexmuo-opuenmuposarran cbopra
Ha puc. 179 nmpusenena npouenypHas Mo-

ZleJib AJ15 00 beKTHO-OPMEeH TV POBAHHOM cOop-

ku. Ilpn peanmsaimm Mozesert oObeKTHO-

OPUMEHTHPOBAHHOM COOPKYU 3aZaya COCTOUT B
TOM, 4TOOBI JOCTUYb MaKCUMAJILHO BO3MOMK-
HOJL aBTOMaTM3allMM 33 CYeT BHEAPEHUsd
00'bEKTHO-OPUEHTUPOBAHHBIX T'€HEPATOPOB
koga. lo onpegeseHHoil crenennu Heobxoam-
MO JOIIQJIHMTEJIbHOE NPOrpaMMUpPOBaHUE,
HaIlpuMep, AJiA peanusanuy MeTonoB. Mox-
HO UCIIOJIb30BaTh OMOJIMOTEKM KJIACCOB, €CJIM
oy mMmetorcsa. OcrasibHag dYacThb IIpoliecca
aHAJIOTUYHA IMPOLEAYPHOII Mojenu IJis
00'bEKTHO-OPUEHTYPOBAHHOTO IIPOEKTUPOBA-
HUSA MU 00'BEKTHO-OPUEHTMPOBAHHOrO aHa-
an3za. Ilocse Toro xak (I1OK)KOMIIOHEHTHI yC-
IEIIHO MHTEerPUPOBAHEI, MOYKHO HAYaTh LIMKJI
IIpOUeAyPHOI MoAeny AJsS IPOTOTHUIIOB, KO-
TOpEIE elle He BbIIYIIEeHb! AJIA JaHHOTO Ipy-
JIOMKEHMS.

b5.4.3. [MepcnekTussbl

CrpyxTyprupoBaHHad U 00BEKTHO-OPUEH-
TUPOBaHHAA pa3paboTKM IPNIIOKEHMIT OCHO-
BBLIBAIOTCA Ha KOHIIENIMM II€PBOHAYAJBHONM
ONITUMM3ALMM 11eJIeil opraHms3aimu OMsHeca
Ha OIpeleJIeHHbIX ydacTKaX Ou3Hec-IIpo-
necca. OnTuMusnpoBatHble Ou3HEC~TIpOIIEC-
CHI CJIy»KAT MHQPACTPYKTYPOil AJA paspa-
OOTKM MPUIIOKEHMII B BUAE ClLEHAPUEB
opranuzanum nporeccos. Merox CHII moka-
3aJ1 CBOI) COCTOATEJIHLHOCThL IIPUMEHUTEILHO
K ONMCAaHMIO KOHTEKCTa Ou3Heca Kak B TeO-
pun, Tak 1 Ha npakture. OlHAKO KOHIIeNum,
TIO3BOJIAIOIINE PACIIMPUATE METOAMUKY IIyTEM
IlepeHoca OpPraHW3alMOHHBIX M (QYHKIIMO-
HaJbpHBIX MogeJseit CIAII B Mmomenyt 06'beKTHO-
OPMEHTUPOBAHHOIO AHAJIN32 U IPOEKTHPOBA -
HUsA, TIOKa ellle HYKIAITCA B JaJIbHEHIIeM
COBEpPILUEHCTBOBaHMN. HeKoTophle 13 HMX U3-
JoxkeHsl B paborax: Hoffinann, Scheer
Hoffmann.  Modellierungsmethoden. 1995;
Bungert, Hef3. Objektorientierte Geschdftspro-
zefimodellierung.  1995;  Scheer,  Niittgens,
Zimmermann. oEPK. 1997.

PackpriBasa u JOKYMEHTAJLHO IIOATBE P -
Jasg [NpeuMYIecTBa MojeJell KOMILJIEKCHOM!
paspaloTku cucteM, IpoLenypHble MOAesn
MOI'YyT BHECTH CEPLe3HBIIl BKJAJ B MHTErpa-
MO METOJI0B MOJIEIMPOBAHUA.
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