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"Mouaeav u koa siBaAsIOMCS BCE2O
AULUb PASAUYHBIMU NPCACMABACHUIMU
04MOIl U Moii Xece urpopmayuu. Imo
2apaHmupyem, 4mo MozAeab U KoJ
€021ACOBAMBL APY2 C APY20M HA BCCM

npomsiceHuu npoyecca paspabomku’ .

Aoput Karty (Dorit Katz),
MeHemkep rno paspaboTke
nporpaMmMHOro obecrie4yeHus
komnaHun ECI Telecom

KonnektueHaa cpefna pa3paGoTku Ha OCHOBE MOJeNu
1A CO3Q1aHNA cUCTEM, NnporpamMmmHoro obecneyenus
N TECTOB

Kakum 00pa3om CUCTEMHBIA UHXEHEP Ui pa3paboTynk NPporpaMMHOro
00ecneyeHnA MOXET CO3MaBaThb CI0XHbIE 11 HA[EXXHbIE CUCTEMbI B YCIIOBUAX
OrpaHNYeHHOro BPeMeHI Ha pa3paboTky, He rOBOPA Y>Ke 0 HeoOX0oaUMOCTK
X TECTUPOBAHNA?

PpiHKy aBTOMOGHABHOH SAEKTPOHMKM, aBHAIIMOHHBIX CHCTEM YMPABAEHHS M TEAeKOMMYHHKALHOHHBIX
CHCTEM HOBOTO MOKOAEHHsI XapaKTePH3YIOTCS HHTEHCHBHOH TAOGAAbHOH KOHKypeHLMeH. B aTux cAokHBbIX
yeaoBusix mMozket nomoub | elelogic Rhapsody® — ayumiasi cpesa BusyanbHOH paspaBoTKH Ha pbIHKe
BcTpauBaeMbix cucreM oT Kommnanuu | elelogic. Rhapsody - ato cpesa paspaborku Ha ocHoBe Mozein
(Model-Driven Development™ — MDD™) ¢ ucnoabsoBanuem  Systems Modeling Language
(SysML) u Unified Modeling Language™ (UML®). Rhapsody o6aazaer yHHKaAbHBIMU BOBMOKHOCTSIMA,
KOTOpbIe OTBEYAlOT TPEOOBAHHAM CHCTEMHbIX HHKEHEPOB M Pa3pabOTUMKOB MPOTPAMMHOTO O6ecIIedeHHsl.
Ona moAyYHMAa HECKOABKO MPECTH2KHbIX Harpaz B 0OAACTH BCTPAHBAEMbIX CHCTEM M CUHMTAETCS AYYIIHM
pellleHreM s pa3pabOTKU Ha OCHOBE MOJEAM BO MHOTHMX OTPACASX MPOMBIIIAEHHOCTH: OT aBTOMOGHMABHOM

U aBHAaKOCMHYECKOH /I0 MEJULMHCKOH M TPAHCIIOPTHOM.

CuctemHbie u nporpamMmMHbIe NHXEHEPbI B Pa3NnYHbIX 00nacTax
npombIWneHHOcTH cynTaoT Rhapsody nyyweii cpenoi pa3pabotkn Ha
0CHOBE mMojenu

MommocTs u rubkocTs cpezbt paspabotku Rhapsody
MMO3BOASIIOT paspaboTyuKkaM ObICTPO CO3ZaBaTh
BbICOKOKadecTBeHHble pemeHus. Rhapsody
TIPe/ICTABASET COBOH MOAHOPYHKIHOHANDHOE CPEZICTBO
s paspabotku cucreM u 110, obecneunsaromee
3()(EKTUBHOE B3aHMO/IEHCTBHE YYACTHUKOB MPOEKTa
Ha BCeX aTamax IIMKAAQ PaspaboOTKH CHCTEMBbI,
TaKHX Kak (POPMHUPOBAHHE TPeGOBAHMH, CO3ZAHUE
CHenM(pUKALHH, TIPOEKTHPOBAHHE, PEAAU3ALMS U
paspaboTKa TECTOB.

Rhapsody yckopsier mporecc paspabotku cuctem,
YBEAUUMBAET HX HaZIe2KHOCTb, COKPAIAET MPOEKTHbIE
3aTpaThl M MOBbIMIAET KaYeCTBO CHCTEM 3a CHeT
HCIIOAb30BAHUs BO3MOKHOCTEH A3BIKOB MOZEAH-
poanuss UML u SysML ara npoeeaenus cucrem-
HOTO TIPOEKTHPOBAHHS M aHAAM3a. | akum o6pasoM,
Rhapsody — s1o cpesa paspabotku Ha ocHoBe
MOZIEAH, KOTOpAasi OXBaThIBAeT BCE STATbl CO3ZAHHS
cucTeMbl: 0T c60pa TpeGOBaHUM W aHaAM3a A0
MIPOEKTHPOBAHHUS, PEaAM3AlHH H TeCTHPOBAHHSI.
[Ipomte roeops, Rhapsody mossoaser ymenbimrn
CAOZKHOCTD, MOBBICUTb TPOU3BOAUTEABHOCTb H
KayecTBO COBMECTHOH PabOThI CHCTEMHbIX HHKEHEPOB
U TIPOrpaMMHCTOB Ha MPOTSKEHHH BCErO MPOEKTa.

Pa3paboTka cuctem U nporpaMMHOro
obecneyeHusa Ha OCHOBE MOJENu

Cpeaa paspaborku Rhapsody Brarouaer B cebs
IIPOAYKTbI, COBMECTHMbIE CO CHEU(PHUKALUAMU
aspikoB UML u SysML, a taxzke BosmMozkHOCTBIO
paCIIMPEHHs] 9TUX ABBIKOB JAAS MOJEAMPOBAHHS
KOHKPETHbIX TPeIMETHbIX 06AacTeH, 4TO obecrie-
YMBaeT MOAHOLEHHYIO, 3()(MEKTHBHYIO H MPOAYKTUB-
HYIO Cpelly KOAAEKTHBHOH pa3spabOTKU KaK ZAAS
6OADIIMX, TAK U AASl MAAbIX HH:KEHEPHDIX TPYIII.
Brarogapsi uHTErpupoBaHHOMY YIIPaBAEHHIO H
TpaccupoBKe TpeGOBaHHH, TPOEKTHPYeMasl CUCTeMa
BCerZa COOTBETCTBYET HMEIOIIUMCS TPeO6OBAHHSM.
BosmozunocTb TecTHpoBaHUs MOZeAH B Tpoliecce
MIPOEKTUPOBAHHUSI TO3BOASIET YCTPAHSATD AePEKThI
Ha CaMbIX PaHHUX CTaZMAX MPOEKTa M TapaHTH-
POBAHHO OGECIIEUUTD YAOBAETBOPEHHE TPEGOBAHHSIM.
Rhapsody yckopser npouecc paspaborku 3a cuer
TeHepaluu BCEro MPOrpaMMHOTO KOJa TIPUAOMKEHHs],
a He TOABKO €ro CTPYKTypbl. Bce aTH TexHoAorum
yZ06HPIM 06pasoM oObeauHeHbI B cpezie pa3paboTKu
Rhapsody, uro zenraer Rhapsody uzearpubim
peIeHueM JASl CHCTEMHBIX H IIPOTPaMMHbBIX
HH2KEHepOB.




[oaxoz x paspaborke na ocHose Mogeau (MDD) o6ecrieunBaror 60Aee BHICOKYIO IPOM3BOAHTEABHOCTD,
4eM TpaJMLHOHHbIE MOJAXObI, OCHOBAHHbIE Ha AOKYMEHTaX, IOCKOAbKY IO3BOASET BH3YaAbHO
CIeIU(UIMPOBATh apXUTEKTYPY H TIPOEKTHbIE PEIIEHHs, OCYIECTBAATD HCIIOAHEHHE MOJEAHM H ee
BaAMZAIMIO YiKe Ha paHHHX dTanax npoekTa. | [oaxoz k paspaboTke Ha OCHOBE MOJIEAH TO3BOASIET
CHCTEMHbIM M TIPOTPAMMHBIM HHzKeHepaM (JOPMYAHPOBATb MOAHbIE, KOPPEKTHbIE H HEIPOTHBOPEYHBbIE
cucTemHble TpeGoBaHus. Daarozapsi HesaBUCHMOCTH paspabaThbiBaeMOi MOJIEAH OT CEpPBHCOB OIPeIeACHHOM

OIepalMOHHON CHCTeMbI Pa3pabOTYHKH MOTYT MIHOBEHHO CreHepHpOBATb KOJ JIASl AI0OOH BCTpaHBaeMoit

OHCpagHOHHOﬁ CHCTEMBbI PEaAbHOTO BPEMEHH.

Cpena Rhapsody yckopaet npouyecc pa3pabotku Gnarogapa reHepaumn
Koja ana BCero npunaoXeHns, a He TOJIbKO ero CTPYKTypbl

Cpena paspaborku Rhapsody o6ecnieunsaer Bosmozxnoctb 3amyckatnh
U IIPOBepATb paspabaTblBaeMoe IPOrpaMMHOe obecriedeHHe HEerocpezCT-
BEHHO B cpeZe paspabOTKH,a 3aTeM 3allyCKaTb U TECTHPOBATb €ro Ha

KOHEYHOM YCTPOHCTBE.

Baarozaps moaxosy k paspaboTke Ha OCHOBE MOJEAM M TOAHOMN
HHTErpaluy BCeX HEOOXOAHUMBIX MHCTPYMEHTOB B €JHHOH cpeze,
HHKEeHepbl M Pa3pabOTYMKU IOAYYalOT B CBOM PYKH MOILHOE,
MHOTO()YHKLIMOHAABHOE CPEJCTBO JASl CO3/laHHsl BbICOKOKA4eCTBEHHbIX
CHCTEM H IIPOTPaMMHOro obecriedeHHsl 3a KOPOTKOe BpeMs.
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Passumoie 603modcHOCMU BUSYANLHOZO MOJEAUPOBAHUS obecnevusaom
yaobHyio npoueaypy cbopa mpebosaruili u obmeHa uHpopmayueii mexcay
yuacmHukamu npoexkma.

Cpena Rhapsody ana cucteMHbIX UHXEHEpPoB

Baarozaps cpeae paspaborkun Rhapsody cucremubie umenepnr moryr
TIPOBEPSATH KOPPEKTHOCTb TPeGOBAHHIA K CHCTeMe ITyTeM HX MOZeAMPOBAHHs
¥ 5((EKTHBHO JOHOCHTb TPEeGOBAHHUS 0 BCEX Y4aCTHUKOB IPOEKTa.
Kpome Toro, BosmozxHOCTD Hcrioanenus: mogeaeit B Rhapsody nossoaser
CHCTEMHDbIM MH2KEHepaM YCTPaHATb OMMOKH B MPOEKTEe Ha paHHHX
sTanax paspaboTKH, KOTZia CTOMMOCTb HCIIPABACHHS OIHUGOK 3HAYHTEABHO
HIKE, YeM TIpHM TeCTHPOBAHHH MAH BHE/PEHHH.

[Taxer System Designer, Bxoasmmii B cocTaB cpeabl pa3paboTKu
Rhapsody, npeaocrasaser qpynkuum Rhapsody aas cucremubix nmziene-
POB B yZ06HOM JIASl MCIIOAb30BaHHsl U TIPUBBIYHOM JIASL HHX BHZE.

[pumensa szpiku UML u SysML, cucremuble umzxenepnr moryT
4eTKO M HENpPOTHBOPEYMBO OINPEJEAATb CHCTEMHble TpeGOBaHHSA U
apxutextypy cuctembr. Kovmonent Check Model o6ecrieunsaer noanory
M KOPPEKTHOCTb MOZIEAH U ee MHTepdeiicoB. BosmozsHocTb HenoaHenus
MO/IEAH TIO3BOASIET YCTPAHATD T0Be/IeHYeCKHE OITHOKH B apXHTEKTYpe

CHUCTEMDI.




Komnonent Gateway mpeactaBaseT cob6oli MoIIHOE pelleHHEe AAS

TPaCCHPOBKH TPe6OBaHHH, KOTOPOE PearusyeT JBYCTOPOHHHEA HHTepdeic
Me?KJly MOZIEAbIO M BCEMH OCHOBHBIMH HMHCTPYMEHTaMM YIIpaBACHHs
Tpe6OBAHHUAMH, a TaKzke OCHOBHBIMH (DOPMATaMH SAEKTPOHHDIX IOKYMEHTOB.
C nomolpbo 3TOro KOMIIOHEHTa MH:KEeHepbl MOTYT Y6eAUTbCs B TOM,
YTO apXHTEKTypa CHCTEMbI COOTBETCTBYET MCXOZHbBIM TPeGOBAHMSAM.
Kowmmonent ReporterPlus™ mnossoaster aBTomMaTHyecku creHepupoBaTh
CHCTEMHbIe CITelU(HUKALMH Ha OCHOBE MOJIEAH OJIHUM HaKaTHeM KHOIIKH.

Baarogapa momubiv BosMoxkHOCTAM cpesa paspaborku Rhapsody
ABASIETCSl 3aKOHYEHHbIM pellleHHeM, TO3BOAAIOIIUM Pa3pellIuTb MHOTHE
TPYZAHOCTH, CBSI3aHHbIE C Pa3paGOTKOH CAOMKHBIX aPXUTEKTYP, KOANEKTHBHOM
paboToit u TecTHpoBaHHeM. HoBble BO3BMOXHOCTH HOAb30BATEAbCKOrO
uHTep(efica MO3BOAAIOT CHCTEMHBIM HH2KEHEepaM CO37aBaTb MOJEAH
TNIPUGAMKEHHbIe K KOHKPETHOH IPeMETHOH 06AaCTH W OGAerdaromye
IIOHMMaHHe apXHUTeKTypbl cucTeMbl. BosmozkHocT "6Gerol zocku',
TIPO(UAMPOBAHHS, Z0GABACHHS MTOAb30BATEAbCKHX BH3YaAbHBIX SAEMEHTOB,
a TaKzke PasBUTHIH OKOHHbIA MHTep(efc 3HAYHUTEABHO YIIPOIIAIOT TIPOLIECC
TIPOEKTHPOBAHHUs CHCTEMbI.
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pGJICMM «benoli AOCKU>» U NO0Ab30B8AMEAbCKUE BU3YANbHbIE 3/1EMEHITIbL
no3s0AAM AN€2ZKO ONUCHIBAIMb CUCIMEMHYIO aApXUMeKmypy.

BoamoxHocTu no ncnonxexuto mogeneii cpegsi Rhapsody no3BonawT cHETEMHbIM
MHXEHepam UCnPaBaATL OWNOKM B NPOEKTE Ha PAHHUX CTaguAX PaspaboTku

Cpena Rhapsody ana pa3paboT4mkoB NporpamMmHOro
obecneyeHus

B ocuose cpeapr paspaborku s ams ms

T imi b T
Rhapsody aewxur uzes o Tom, i =l - el
YTO Pa3pabOTYHKU MPOrPAMMHOIO f "

obecrieyeHus1 AOAXKHbI HMETb

BO3MO2KHOCTb pa60Ta'rb B MaKCH~

MaAbHO yZ0GHOM H TOHATHOM
ans mux okpyxennn. Rhapsody

IIO3BOASET CO3JZaBaTb I'OTOBbIE

npurozkenuss Ha ssbikax C,
C++, Ada u Java ars 8-,16,
32- u 64-paspaanoro o6opy-

reEs e ES0F

I0BaHUSI C HCIIOAb30BaHHEM
MPOrpaMMHOTO KapKaca JAAs

Cpeaa paspabomku Rhapsody nossoasiem
cosgasamo AUTOSAR -cucmemer,

UcnoAav3ys mepMuHsol U HOMayuu,

[IPUAOZKEHHH PEANBHOTO BPEMEHH,
KOTOPBIA TO3BOASIET OGECIEINTD
IIEPEHOCHUMOCTD KOZA MEXKAY
paBJ\I/I'-IHbIMPI OnepagHOHHbIMI/I npuseriHoie [IBmOMO6LL/ZbelM UHIICCHEPAM
CHCTEMAaMH PEANDHOTO BPEMEHH

HAH OIlePAallTHOHHbIMHU CUCTEMaMH oﬁlgero Ha3Ha4Y€HHs.

paspa60Tq14K MO2KET BHOCUTb H3MEHEHHsA KaK B MOJZIEAb, TaK U B KO/,
YTO INPHUBOAUT K UX aBTOMATHYIECKOMY CHHXPOHHOMY OOGHOBAEHHIO. 3Ta
BO3MOKHOCTb, Ha3bIBaeMasi ZI,I/IHaMPI‘—IECKOI?I cm—txpon—msagneﬁ MOJZEAU H
KoJZa, MIO3BOASIET BBIIIOAHATH IIPOEKTHPOBAaHHE C AI060H CTEeIeHbIO
A€TaAU3allUUd U TapaHTHUPYET, YTO MOJEAb U JOKYMEHTAllUsd BCerzaa
COraacoBaHbl C KOZOM.

Rhapsody nossoasie Bectu paspaboTky Ha OCHOBe Koza,dTO yIpOIIAET
OCBOEHHE TIOZX0/Ia Pa3pabOTKU Ha OCHOBE MOJIEAH, IOCKOABKY Pa3pabOTIHKH
MOTYT aBTOMATHYECKH CTPOMTb MOJIEAM M3 KOJa,a 3aTeM aHAAM3HPOBATb
STH MOJEAH M aBTOMATHYECKH FeHepHPOBaTb MO HUM JOKYMEHTALMIO.
Paspaborunku, npezrounTaonye paboTaTh C MOJIEASIMH, MOTYT OCYILIECTB-
AMITh TIPOEKTHPOBAaHHE Ha 6oAee abCTPAKTHOM YPOBHE, rpadHuecKH
aHAAM3MPOBAaTb U IIPOBEPSATb NPOEKTHbIE PeIIeHHs, aBTOMATHYECKH
reHepupoBaTh Koz U gokymentauuto. Rhapsody zaer BosmozkuoCTD
KOMGUHHPOBAHHOIO HMCIOAb30BaHHs ZABYX OIHCAHHBIX TOJXO0ZOB, UYTO
ZIeAQeT ee CaMbIM THOKHM U 3(QPEKTHBHbIM HHCTPYMEHTOM Pa3paboTKH
Ha OCHOBE MOZIEAH.

Komranus Telelogic npeanaraer paspaGorankam rporpaMmboro obecriedenust
naker Rhapsody Developer, BkArouatomuii Bce Heob6xoaumble cpeacTBa
ZLASL TIPOEKTHPOBAHMs1, Pa3pabOTKH, TECTHPOBAHHSL M COBMECTHOH paboTbI,
TIO3BOASIOIIMI CO3/1aBaTh Ha/le?KHbIi, BBICOKOKAYeCTBEHHbIA KOZ B Cpesie
C TOAZEePKOH PasAHYHBIX IPeIMETHO-OPHEHTHPOBAHHDBIX A3BIKOB

MOZEAHPOBAHUSA.
Asbikn UML, SysML u a3biku npeameTHoi o6nactu

Cpeaa paspaborku Rhapsody mossoasier ucrioansosats nepesiosbie ssbiku
mozeauposanus, SysML 1.0 u UML 2.1, a Takxe pacumpenus atux
A3BIKOB s paspabotku Ha sisbike C 1 npumenenws cranzapra DoDAF.
ITO MO3BOASIET CHCTEMHBIM U TPOTPAMMHBIM HHzKeHEpaM paboTaTh ¢
SI3bIKOM, KOTOPBI HAHAYYIIUM 06pa3oM MOAXOAUT AAS ONHCAHHS
TPeGOBAHUH, APXUTEKTYPbI, (PyHKLIMOHAABHOCTH ¥ [IOBEZIEHUsI [IPOEKTHPYEMOH
HUMH CHCTEMBI, YTO CIIOCOOCTBYET CO3ZAHHI0 MOZEAEH NPUOAUKEHHBIX K
KOHKPETHOH MpPeJMETHOH 06AaCTH M yAydiuaeT obOMeH HH(pOpMaluen

MeKAY YHYaCTHUKaMHU IIPOEKTa.




[Tockoabky Bce aumarpammbr B Mogean Rhapsody Bsammocssizambl, H3MeHeHHe OZHOH HMarpaMMbl
aBTOMaTHYeCKHM BAeYeT 3a cob6oil usMeHeHue BceH mozean. Kpome toro, komnonenT Check Model
[O03BOASZET KOHTPOAHPOBATb HEIPOTHBOPEUYHBOCTb MOJEAM, B TOM YHCAe ee HHTepdeiHcoB.

Kommnaexr DoDAF, koropwriii xomnanua Telelogic npeararaer B kauectse zonoanuTeabHOro k cpege
paspaborku Rhapsody, obecneunBaer mpoexTHpoBaHMe, KOHCTPyHpOBaHHME M aHAAM3 aPXHTEKTYp,
MOAHOCTbIO coBMecTHMBIX co crenudukanueii DoDAF, ¢ ucrioabsosanuem cranzaptapix DoDAF -
amarpamM u Hortauuit. /lannas BosmoxsHOCTb mosBoAseT nposepatb DoDAF -apxurextypy nyrem
HCIIOAHEHHS] MOZIEAH, aBTOMaTHuecku remepuposaTh DoDAF - zokymenTanmio, mpu stom obecreunBas
HOAHYIO TpaccHpyeMmocTb Ha ocHoBe TpeboBauuii. Kommaextr DoDAF suaunrteanno yayumraer
HHQOPMALMOHHBIA 06MeH Mexi/ly 3aKa3uMKoOM, MOJPAZYMKOM M NOCTAaBIIHKOM, JaBas IOAb30BATEAIM
BO3MOKHOCTD OMPEJEAATb M CIIELU(PHIIPOBATh apXHTEKTYPbI, KOTOpPbIe COBMECTHMbI CO CTaHZAPTOM

DoDAF, B eaunoii cpeae paspaborku.

Kommnaexr Rhapsody AUTOSAR npeaunasnauen aas cosgaHus crenu@UKaLUd apXUTEKTyp
aBTOMOGMABHBIX CHCTEM M IPOTPAMMHBIX TPHAOZKEHMH M SBASETCS IepPBOH CIIelMaAM3HPOBAaHHOMN
cpeaon paspaborku Ha ocHoe MozeAn B cranzapre AUTOSAR, koropas ucrnoabsyer asbiku

UML u SysML.

Komnnekr Rhapsody DoDAF Pack kapanHansHo ynyywaert
B3auMogencTBue Mexagy 3akasynkom, noapAag4nKkomM v NocTaBLNKOM

Kommaekr AUTOSAR nossoaseT aBToMOGMABHBIM HH2KEHEpaM
TIOBTOPHO HCTIOAB30BATh CIIELM(HKAIIMM OTAEAbHbIX YacTel aBTOMOGMAeH
B Pa3sAHMYHBIX MPOJYKTOBBIX AMHEHKAX, YCKOPSsA BbIBOJ aBTOMOGHAeH
Ha PbIHOK M COXpaHssi COOTBETCTBHME XapaKTePUCTHKaM OpeHza B

PA3AHUYHDIX IIPOAYKTAX.

Cpeaa Rhapsody npezgocraBaser BosmozkHOCTH paspaboTKu Ha OCHOBE
MOZEAH JASl MH2KEHEPOB, KOTOpble HCIOAb3YIoT A3bik C, 1M03BOAss
HM HCIIOAB30BaTh KaK (DYHKIIHOHAABHBIH, TAK M O6bEKTHO-OPHEHTH -
posannbii noaxoapl. Cpeaa Rhapsody noaaepzusaer ncoabsosanue
(PYHKIIHOHAABHBIX GAOKOB, IOTOKOB JAHHbIX, Fpa(HIeCcKHX (aiAOB,
(QyHKUMA ¥ aHHbx, gaBas C-paspaboTyrkaM BO3MOXKHOCTb CO3/1aBaTh

MOZEAH, UCIIOAb3YsI IIPUBbIYHDbIE AASI HUX KOHLIEIILIHH.

WNHTerpupoBaHHble BO3MOXHOCTW YNpaBneHua u
TpaccupoBKu TpeboBaHumii

Cpezl,a pa3paboTku Rhapsody peZICTaBAsIET COBOH pellieHre, B KOTOPOM
yIIpaBAEHHE M TPACCHPOBKA TPEeGOBAHHUU TIOAHOCTbIO MHTErPHPOBAHBbI.
HEBaBI/ICI/IMO OT CAOZKHOCTH IIPDOEKTa Rhapsody o6ecne‘mBaeT C60p,

TPACCHPOBKY H aHAAM3 CHCTEMHBIX TPEGOBAHUH.

Creuugukanus Tpe6oBaHHH OCYIIECTBASETCS C HCIOAb3OBAHHEM
auarpaMM TpeGOBaHUH, AWarpaMM BapHaHTOB MCIIOAb3OBAHMsI, AHArPAMM
[IOCA€JOBaTEABHOCTH, /JHarpaMM J€SITEAbHOCTH M JMarpaMM COCTOSIHUH
saspika SyslVIL. Rhapsody nossoasier ycranasausats cesisut ot anementos
MOZEAH K TPeOOBAaHHMAM M aBTOMAaTHYECKH IeHePHPYeT ZOKyMEHTaLUIO
06 ycranosAennbix casassx. Kommonenr Rhapsody Gateway o6ecrnieunsaer
yaA0OHOe IpesCcTaBACHHE HHPOPMALMH O CBA3SAX MOZAEAH C TPeOOBaHMAMY,
YTO [03BOASIET BBIIOAHSITD aHAAW3 [IOKPBITHSI TPEGOBAHUN dAEMEHTaMU

MOJIEAH.

BosmozsHOCTH TpacCHPOBKM U yHpaBAeHUs] TPEGOBAHUSMH  TTO3BOASIOT
pa3paboTYNKaM aHAAM3HPOBATb BOCXOJSIUMH M HUCXOASIUHUH 3(PQeKT
OT U3MEHEHHs] CHCTeMHbIX TpebGoBaHUil Ha Ato6oMm yposHe. Kommonent
Gateway obecrieunBaeT ABYCTOPOHHHE HHTeP(EHC CO CTOPOHHHUMU
HpOAYKTaMM yrnpaBAeHusl TpebGoBauusiMu, B Tom uucae ¢ | elelogic

DOORS®, Rational Requisite Pro®, Microsoft®Word n Excel®.
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Hcnoavsys sosmodcrocmos 6oicmpozo npomomunuposanust 2papuieckux e6-
unHmepeeticos, paspabomuuKku MOYm A€KO OMAAIUBAMb NPOLPAMMHOE
obecneueHue Ha yposHe mozeau




“Ilocae mozo, kax Komnarus
Microsoft obwesisura o csoem
ucnoavsosanuu saswka UML, a
¢upma IBM npuobpera komnaruio
Rational, mozeavro-ynpasasemas
paspabomka ¢ npuMeHeHueM
mextoaouu UML cmana
00513aMenbHBIM KOMNOHEHTOM
paspabomxu nNpozpPaAMMHOZO
obecneuerus. OcHosviasco Ha
cob6CcmBeHHOM ONbimMe NPUMEHCHUST
UML so scmpausaemvix cucmemax,
komnanus Telelogic unmezpuposana
HOBCLUIUE BO3MONCHOCU MEXHOA0LUL
UML 2.0 s passumyio u npocmyio
8 UCNOAB30BAHUU Cpely paspabomku

Rhapsody”.

Dxeppu KpacHep (Jerry Krasner),
A0KTOp nHCTUTYTa Embedded Market
Forecasters

KonnektuBHaa pa6ota

Kowmmnonent Rhapsody ReporterPLLUS ynpomaer cozzanne u BeseHne mpoekTHOH [AOKyMEHTaLMH Ha
BceM mnporszkennn npoekra. ReporterPLUS rapanTtupyer, uro mozeab, AOKyMeHTalus M KOJ BCerga
IIOAHOCTBIO corAacoBaHbl zpyr ¢ apyrom. Komnonent ReporterPLLUS renepupyer zoxymentauuo B
popmatax HTML, RTF, PowerPoint® u Word, a Tax:ke B TekcToBOM BHZe HEMOCpeJCTBEHHO Ha
ocHoBe MozeAn. JIAs cO3ZaHHsT OTYETOB H MPOBE/IEHHST OLIEHOK COCTOSIHHS TIPOEKTa JAOKYMEHTAIIHIO MOKHO
OBHOBAATD TOCAE KaKZOTO BHECEHHOTO H3MeHeHHs. | eHepalMsi OKyMEHTAlHH C TIpHMEHEHHeM MacTepa
ZIOKYMEHTOB OTAMYAeTCs THOKOCTDIO, IPOCTOTOR B HUCIIOAB30BAHMM U MO3BOASET HACTPAUBATh TEHEPALIMIO
¢ ucnoabsosanueM mabaonos. Kommonent ReporterPLUS Brarouaer B ceb6a aerkonacTpauBaembie
CTaHZAPTHbIE MabAOHBI 0KyMeHTOB. Kpome Toro, umeercs BoamozkHocTb renepauu H TVIL-zoxymenros
ZAST ITyOAMKAUUK ZOKYMEHTAlWH B Bebe.

HMurerpamus ¢ cucremamu yrpaBaeHHsT KOHPHUTYPAIUMAMH MPEAOCTAaBASET BO3MOZKHOCTD TapaiAeAbHOM
KoAAekTHBHOH pabotbl B cpeze | elelogic Rhapsody, uro mossoasier paspaGorunkam u mmxenepam
CO3/1aBaTh, OLEHMBATb, COBMECTHO MCIIOAb30BATb H U3MEHSATb MOZIEAH B MacIITabe TPOeKTa, OpraHH3alUHU
HAH TA0GaAbHO pacripeseieHHol npoektHoi rpymmbr. Cpeza paspaborku Rhapsody mmrerpupopana co
BCEMH PACIPOCTPAHEHHBIMH CHCTEMaMH YTIPABAEHHSI KOH(HUIYPAIUSAMH, YTO TO3BOASET AETKO OOeCTeunTh
CHHXPOHHM3ALIMIO ZaHHbIX B TpoekTe. KHcTpyMenTbl 51 coBMecTHOM pabOThI MOAZEPKUBAIOT BO3MO2KHOCTD
CPABHEHMS U CAMSIHHS ZHAarpaMM, TO3BOASIOIIYIO TIOAb30BATEASM Tpa(hUYECKH BH/ETb BHECEHHbIE H3MeHe-
HH5; BO3MOZKHOCTDb ObICTPOTO IPOTOTUITMPOBAHHSI Be6-UHTeP(EHCOB AAS CO3/1aBaeMbIX MPUAOKEHHH,
Croco6CTBYIOIIYIO 3(PPEKTHUBHOMY 0OMeHy HzlesiMH BHYTPHU TPYIIIbL, & TaKzKe (PYHKIIHH Net Meeting AN

Komnonent ReporterPLUS o6ecneynBaer nocTOAHHYI0 CUHXPOHHOCTb
mogenun, JOKYMEHTaunn n Koga

TecTupoBaHue Ha ypoBHE MOAENM

Cpeaa paspaborku Rhapsody peainsyer kouuenmio 1poexTHpoBaHusi, KOTOpas MO3BOASIET OCYIECTBAATD
HCIIOAHEHHE MOJIEAH ZAs OOHapyz<eHMs OMMGOK Ha paHHHX 3Tarax MPOeKTa, TECTHPOBAaTb MOJEAb Ha
COOTBETCTBHE TPeGOBAHHMAM, a 3aTeM aBTOMATHYECKH CO3/1aBaTh TECTbl MOKPBITHSA MOJEAH TPH MOMOIIHU
aBromaruyeckoro rereparopa tectoB Auto Test Generator (ATG). Tecruposanue Ha cooTsercTBHE
Tpe6OBaHUAM MO3BOASET CHCTEMHBIM M IPOTPAMMHBIM HH2KEHepaM COINOCTABAATb (YHKLHOHAAbHbIC
Tpe6OBaHKs C MOJIEABIO, H TIPOBEPATH COOTBETCTBHE ITHX TPEeGOBAHMI aPXHTEKTYPHBIM CIIELMMUKALHAM.
Apromaruueckuit renepatop TectoB ATG mosBoAseT nmpoBepHTb MOZEAb C HPUMEHEHHEM CTPOTHX
CTaH/IapTOB TECTHPOBAHHs, M TO3BOAAET OGHAPYXKHTb B CHCTEMe MPOGAEMbI, KOTOPbIE HEBO3MOZKHO
BbIABUTb TPaJMIMOHHBIMH METOZaMH. DAarozapsi BO3MOKHOCTH HCTIOAHEHMsl MOJIEAH B Tpoliecce ee
co3slaHusA obecrieyMBaeTCsl paHHee M TMOAHOE yCTpaHeHHe zZeeKToB B cucTeme. Kpome Toro, mmeercs
BO3MOXKHOCTb DKCIIOPTA TECTOBBIX CLIEHAPHUEB B IONMYAAPHbIE CTOPOHHHE MHCTPYMEHTbI TeCTHPOBAHMS
ZLASL TECTHPOBAHMs KOHEYHOH CHCTeMbl. JTH TECTbl TaKzke MOMKHO MMIIOPTHPOBATb 06PATHO B CpPELY
Rhapsody yxe B xauectse TpeGoBanuil A TOro, YTOGbI O6ECIIEUHTH COTAACOBAHHOCTb MEKY MOJIEABIO
M TECTOBbIMM CIIEHAapMAMH. | eCTHpOBAaHHE Ha YPOBHE MOJEAH BKAIOYAeT MOJEAMPOBAHHE CHCTEMbI 3a
CHET HCIIOAHEHHs] MOJIEAH, ee TeCTHPOBAHHME Ha COOTBETCTBHE TPEOGOBAHMAM M aBTOMATHYECKYIO IeHepalMio
TECTOB, TaKUM 06pa3oM, (POPMHPYs KOMIIAEKCHOE pellleHHe TEeCTHPOBaHMs Ha yPOBHE MOJEAH, KOTOPOE
rapaHTHPYeT JOCTHzKEHHe IleAell KayecTBa M Ha/e2KHOCTH Ha 3Tarle MPOeKTHPOBAHMSL.

leHepauua Kona Bcero NPUN0OXKeHUs

[Toabsosateau cpeapt paspaborku Rhapsody umeror BosmozxHOCTD renepupoBaTh Ko/ Bcero npuAozeHus,
a He ToAbKo cTpykTypy ero koga. Cpeaa Rhapsody remepupyer koz usBeex crpyrTypHbIX M noBezeHuecKux
IPE/ICTABAEHHH MOZEAM H II03BOASIET COOMPATD HCIIOAHSIEMOE TIPUAOKEHHsI ¢ MCIIOAbBOBaHHEM OHOAMOTEKH
RTF (Real-Time Framework), peaausyiomeii xapkac aasi npurozkeHHH pearbHOTO BPEMEHH.
CreneprpoBaHHbIA KOJ MOHSATEH, YAOGEH A YTEHHsl U AETKO OTAQKHBAETCSl HA YPOBHE MOJEAH UAH
KOZa C HCMOAb30BaHHEM AIOGOH cpezbl paspaboTku. B pesyabTaTe MpoM3BOAUTEABHOCTH PaBOTHI

TMOBBIIIAETCS, 4 3aTPATbl Ha COIIPOBOKAEHHE COKPALIAKOTCS.




Jlunavudeckast CHHXpPOHM3AIIMS MOZEAM H Koza B cpeze paspabotku Rhapsody mossoasier paspaborunkam
paboTaTh KaK Ha YpOBHEe MOJEAH, TaK M Ha ypOBHe KOJA, TapaHTHUPYs, 4TO H3MEHEHHs Ha OJHOM
YPOBHE OTpazkaloTcsi Ha ApyroM. Jlunamudeckas JAByHanpaBAEHHAsi CHHXPOHH3ALMS MOJZEAH U KOZA
obecrieuuBaetcst 6Aarozapst ToMy, 4To nporpammubiii kog B cpede Rhapsody siasercss aabrepHaTHBHDIM
HpeCcTaBAEHHEM MOJEAU. B03MO:KHOCTb 0ZHOBPEMEHHOH PaBOTbI C MOZEABIO M KOZOM YBEAHUHBAET

TIPOU3BOAUTEADHOCTD IIPOEKTHPOBAHHUS, IOCKOAbBKY YMEHDbIIIAETCA BPEMSI HEOOX0ZUMOe AN CHHXPOHU3ALIUH

MOZAEAH, AOKYMEHTALlUU U KoJa.

Bu6anorexa RTF, ucrioabsyemas Rhapsody aas coszanus npuroskenuii, obecrieunsaer kapkac aas
[IPUAOKEHUH PEAAbHOIO BPEMEHH M PEAAM3YET CEMAHTHKY PEAaAbHOTO BPEMEHH, OIpPEJEAEHHYIO B
mozeru. OcCHOBHOE MPEUMYIECTBO MOAXO0ZA C HCIIOAb30BAHHEM KapKaca COCTOUT B TOM, HYTO OH
obecrieyrBaeT HE3aBUCHMOCTb MOZEAH OT IPUKAAZHBIX MHTEPPEHCOB KOHKPETHOH OllepalHOHHON
cuctembl. Kpome Toro, KoMImakTHbIH, OTKOBITBIH, PACIIHPSIEMbI 1 KOHQHUIYPHPYEMbIi KapKac MPUAOMKEHHH,
coszaBaeMbix B cpese paspaborku Rhapsody, o6ecrieunsaer npocrory nepexoza Ha HOBble U/uAu
CIIeLIMaAM3HPOBAHHBIE MAATQOPMbI C BO3MOKHOCTBIO ITOAHOH HHTETPALIMH CBSI3YIOLLETO IPOrPaMMHOIO

066CHC"I€HI/IH, KaK KOMMEPYECKOro, Tak H co6CTBEHHON paBpa60TKI/I.

Pasymeercsi, He Bech nporpaMMHBIH Koz coszaaerca B cpeae paspaborku Rhapsody. Jas obecnievenns
HCIIOAB30BaHHUsl BHEIIHEro KO/, CO3/JaHHOTO TPEThel CTOPOHOH HAM CreHepHPOBAHHOTO B PYTOM
TIPOEKTE, BO3MOZKHO HCIIOAb30BaHHE TIOZX0/A T10 BUSYaAH3alMH KOJIa, AM60 06paTHOTO MPOEKTHPOBAHMS.

YHukanoHaa BO3MOXHOCTb AUHAMUYECKON CUHXPOHU3ALUNN MOJENN U
kopa B cpeae Rhapsody no3Bonaer paspabotynkam pabotatb KaK Ha
ypoBHE mMojenu, Tak U Ha ypoBHe Koga

[lpu ucnoabsoBanun noaxoza BUSyaAHM3aUMH MPOTPAMMHOIO KOZA
Rhapsody se usmensier oz, a Toabko cosaaer rpadudeckoe npescTaBae-
HHE KOZA B MOJEAH. OTO MO3BOASET paspaboTUMKAM MOAKAIOYHTD
ZaHHBI KOZ K CO34aBAEMOMY IIPHAOKEHHIO 6€3 ero IepereHepaluu 1
nocaegytorgero tectuposanust. | [pu ucnoapsosanum nogxoaa ob6parHoro
[POEKTHPOBAHKs1, CYILECTBYIOIIMH KOZ CTAHOBUTCS YaCTbIO MOZEAH,
Ha OCHOBE KOTOPOH B JIaAbHEHILEM T'eHEePUPYETCsl HOBbIH KOZ.

CemeiictBo npoaykros Rhapsody

Cewmeiictso npoaykros Rhapsody Brarouaer cpeactsa paspaboTku Ha
OCHOBE MOJEAH JASl CHCTEMHBIX U MPOTPAMMHBIX HH2KEHEPOB C
BO3MOZKHOCTbIO TeHepallHH Koja Ha OCHOBe MoZeAu Ha sizbikax C,
C++, Java u Ada. Cpeau cemeiictBa npoayxros Rhapsody, mpocrbix
B HCIIOAb30BAHUH H O6GECIEYUBAIOIIHX BbICOKOTIPOH3BOAUTEABHYIO
paboTy 6Aarozapsi HOBOMY rpa)UIECKOMY MEXaHU3MY, BCErZa HalzeTcs
HHCTPYMEHT, TOAXOAAIIMH AAS pelIeHHsl 3a/a4 10 paspabOTKe CHCTEM
U TIPOTPAMMHOTO O6ecIIedeHHsl, KOTOpble CTOSIT MepeJ KOHKPETHDIM
paspaboTYNKOM.

[lpoaykrosas ammeitka Rhapsody Brkarouaer B cebs pasauunbie
KoH(Urypanuu cpeanl paspabotku ot Rhapsody System Architect z0
Rhapsody Developer, a Takzke gomnoinuTeabHble MOZYAH, TAKHE Kak
DoDAF, Gateway, TestConductor u ValuePack, cpeau xoropnix
HallZieTcst pellleHHe A AIOObIX Jlazde CaMbIX CAOMKHBIX 3azad Ipolecca
pa3pabOTKH Ha OCHOBE MOZEAH.
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Rhapsody obecneuusaem yruxaioHyio 803MOICHOCMb NOAHOU 2eHEPAUUU
KOAQ NPUNOJICCHUU, JABAST BO3MONCHOCMb CO34ABAMb 3AKOHUEHHbLE NPUNOICCHUST
8 cpeJe paspabomKu Ha OCHOBE MOJCAU.




Jlyywee pewexHue MoAeNbHO-yNpPaBAAeMoii paspaboTku

Cpena paspaborku na ocuose moZeau Rhapsody nossoaser coszasath MHOrOQYHKLIHOHaAbHbIE,
nepesoBble MPOZYKTbI, U PEKOMEHZOBaHA IKCIIEPTaMH B KaueCTBe HHCTPYMEHTA JAsd pa3paboTKH
cucTeM, mporpaMMHoro obecrieuenusi U TectupoBanus. Kurterpupys u aBTOMaTHsHPYs mpouecc
COB/IaHMsI CHCTEM H MIPOrPaMMHOTO ObecIieueHHsi, OTKpbTas apxutekTypa cpeant Rhapsody obecrieursaer

HOBDBIH ypPOBEHb KaueCcTBa U IPOU3BOJUTEABHOCTH Pa3pabOTKH.

Bosmozknoctu cpeant Rhapsody mo pacmmpenunio sisbika MozeAMpoBaHust ZAsl UCIIOAb30BaHUSL B
KOHKPETHOH IPeZMETHOH OOAACTH OGECIIEYHBAIOT €JUHYIO CPEAY Al COBMECTHOM PabOThl KOMaHZ
PABAMYHOrO MaciuTaba, IO3BOASIIOILYIO B3aHMMOZJEHCTBOBATb 3(DPEKTHBHO U C BBICOKOH IPOU3BOJM-
TeAbHOCTbIO. KHTerpupoBanubie GyHKIMM yIpaBAeHHsT U TPACCUPOBKH TPeGOBAHUH rapaHTUPYIOT,
uto Mozerb cuctembl B cpese Rhapsody Bceraa coorserctyer Tpe6osanusiv. Cucremubie u
HpOrpaMMHbIe HHzKeHepbl MOTYT ucnoAbsoBaTbh Rhapsody aas Toro, utobpr ycrpansrs ommbku
Ha PaHHHUX CTaZUsIX IIPOEKTA U IOCTOSIHHO KOHTPOAMPOBATD YAOBAETBOPEHHE CO3/aBAE€MOH CHCTEMbI

YCTaHOBA€HHbBIM Tpe6OBaHHﬂM .

KpOMe TOro, cpejga Rhapsody IIO3BOASIET CO3ZaBaTb 3aKOHYEHHbIE IIPHAOXKEHHs, COKpallaTb
Bpemsi HUX paSpaGOTKH H CBOE€BPEMEHHO BbBIBOJUTDH IPOJAYKTbl Ha PbIHOK B YCAOBHAX 2KECTKHX
BPEMEHHDIX OFpaHI/IquI/Iﬁ. I/IHHOBagl/IOHHaﬂ TEXHOAOTUsSI BH3yaAH3allUH IIPOrpaMMHOIO KoZa B
COY€TaHHH C MOLUIHbIMH BO3MO:KHOCTAMH O6paTHOl"O IMPOEKTHUPOBAHHS TTIO3BOAAET HHTErPHUPOBATD
CyLHecTBy}O]gI/H?I HpOl"paMMHbIﬁ KOZ B CO3/JlaBa€Mbl€ CHCTEMDI U ITOBTOPHO HCIIOAbB30BaTb HMEIOILYIOCA

HHTEAAEKTYAAbHYIO CcO6CTBEHHOCTD.

Oranuurernnbivu yeptamu cpesnt paspabotku Rhapsody, kotopbie zerator ee ayummm pernenviem
ZAST CHCTEMHbIX MH2KEHEPOB U Pa3pabOTUYHKOB IPOrPaMMHOIO 06ecIieueHH sl IBASIOTCS BO3MOKHOCTD
CO3ZlaHUsl TIPUAOZKEHHS] B BH/IE ' PO3PAYHOTO sIMKA , TeHepalluH KOJA BCErO MPUAOKEHUS U
BO3MOKHOCTH TecTUpOBaHus1 Ha yposHe Mozern. Rhapsody mpeacrapasier coboit cpery paspaboTku
CHCTeM M IIPOTrPaMMHOTrO 0obecIiedeHHs] Ha OCHOBE MOZEAH, KOTOpasi pellaeT 3aZauyd KOAAEKTHBHOIO
[IPOEKTHPOBAHHUsA, obecriedeHHs MacIITabHPYEeMOCTH IMPOEKTa, TPACCHPYEMOCTH IIPOEKTHPYEMbIX

CHCTeM, CHHKEHHsI 3aTPaT Ha HX CO3JaHHE, a TaKxze ONTHUMHUS3ALMU IPOU3BOJUTEAbHOCTH

BCTPAaWBAa€MbIX CHCTEM H IIPOrPaMMHOI'O obecrieveHusl.

0 komnanuu Telelogic

Komnanusi Telelogic® sipasiercst BezylmuM MHPOBBIM MOCTABIIMKOM pelleHHA B 06GAACTH aBTOMATH3alMH M 3(P(EKTHBHbIX METO/I0B OpraHM3alHH
npouecca pa3paboTKU B OpraHM3alli{, HaYWHAs OT MOLUHBIX CPEJCTB MOZEAMPOBAHHsI OHU3HEC-TIPOLIECCOB H apXHTEKTYPbl OpPraHU3aluy A0 PaspaboTKU
CAOKHDBIX CHCTEM M MPOTPAMMHOTO ObecrieyeHust ¢ u3MeHsieMbiMu TpeboBanusivi. Perenusi, npeararaembie kommanued | elelogic, zaroT BosmozsHOCTD
YIIPaBASITb LIMKAOM Pa3paGOTKU MIPOZYKTOB, CHCTEM M IIPOTPAMMHOIO ObecrieveHus: ¢ y4eToM GU3Hec-LeAed U MOTPEGHOCTEN KAHEHTOB,YTO IIO3BOASIET
3HAYUTEABHO YAyYLIATb Ka4eCTBO M IPeJCKasyeMOCTb IIPOEKTOB H CYILIECTBEHHO CHH2KATh OOLIMe 3aTpaThl U BPeMsi BbIBOAA MPOAYKTOB Ha PBHIHOK.

JonoanureabHyro uH(popMamio o kommanuu 1 elelogic MozsHO moAyunTh o azpecy www.telelogic.ru

Yuebuniii nentp SWD Software npeacrasaser kypc, mocpseHHbIi cpeze paspaboTKU Ha ®
ocHoBe BusyaibHoro Mozeauposanusi Rhapsody. [lpoxomaenue kypca mossoaut paspaborunkam
U3yuuTh (pyHAaMeHTaAbHble kouuenuuu UL Ha KoHKpeTHBIX mpuMepax u OCBOHTb p——
(pyHKIMOHaAbHbIe BosMozkHOcTH Rhapsody. Crermanuctsr, npormesaiue o6ydenre mo zaHHbIM B B
HporpaMMaMm, y3HAIOT, KAKAM 06pa30M MO:KHO yCKOPUTb MPOLECC paspabOTKHU, HAyYaTcst 3A0 “CBAl CothtBep
C03/1aBaTh ONTUMH3HUPOBAHHBIE, MACIITAOUPYEMbIE, HAZl€:KHbIE TPHAOKEHHUS, HCIIOAb3YS o(puLmanbHbliA aUCTPNOLIOTOP
SAeraHTHbIE, BbIPA3UTEAbHbIE BO3MOZKHOCTH BH3YaAbHOrO sisblka Mozeiuposanus UML
u cpeny paspaborku Rhapsody. [IpeacraBasiembie perenyst moMoryT BbIBECTH MPOEKTHPOBAHUE 196135, Poccua, CaHkT-MeTepbypr,
U paspabOTKy MPOrPAMMHbBIX TIPHAOKEHHH Ha PEBOAIOLIMOHHO HOBbIH YPOBEHb. np. 10. Marapuxa, 23
Ten. +7 (812) 373-0260, 702-0833

B Ocuosbr npumenenust cpeapt paspabotku Rhapsody aas umzkenepos-nporpammucton takc: +7 (812) 373-0497

Hauaabubiit kype no unctpymentam cpeapr paspaborku Rhapsody u sspiky UML 2

(Rhapsody Essentials Tool Training for Software Engineers). 115533, Poccud, Mocksa,

m O p Rhaosod np. AHoponosa, a. 22
CHOBbBI IIPHUMEHEHHsA Cpeabl Pa3paOO0TKH apsody JAAsi CUCTEMHDBIX HHXKEHEPOB Ten. +7 (495) 780'8831

Hawarbubiit kype mo cpeze paspaborku Rhapsody ars cucremubix um:xenepos

(Rhapsody Essentials Tool Training for Systems Engineers). o
e-mail: info@swd.ru, http://www.swd.ru




