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V. BimomocTi npo guceprauiio
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Tema gucepranii:
1. IHdppacTpyKTypa NOTOKIB 337124 HA OCHOBi KOMITO3UIii TPi-CepPBiCiB 1711 aBTOMAaTU30BaHOTO CXEMOTEXHIYHOTO

IIPOEKTYBaHHA

2. Workflow infrastructure based on grid services composition for automated circuit design

Pedepar:

1. Inceprarnisi IpUCBAYEHA PO3IJIsLy IMTaHb PO3POOKM apXiTEKTYPU KOMILJIEKCIB CXEMOTEXHIYHOIO IIPOEKTYBAHHS,
II0 CIIMPAETHCS HA 3aCaid CEPBiCHO-OPiEHTOBAHOrO MiAX0y Ta HOBUX METO/IiB BUKOHAHHS OOYHCJIEHD B
MapHIpyTax IIPOeKTYBaHHs SIK [IOTOKIB 337134, 3JaTHOI BUKOPHCTOBYBATHU IlepeBary TeXHOJIOr i rpifn-o6unciens aJis
IIO/I0JIAaHHS PECYPCHUX 0OMeKeHb. B poOOTi MpoaHasi3oBaHO 3arajibHi TEHAEHIl PO3BUTKY apXiTeKTypU KOMILJIEKCIiB
cxemoTtexHiyHoro npoekrysaHHs (KCII) Ta mociifkeHo miaxin go nobynoBy CEPBICHO-OPi€EHTOBAHOI apXiTEKTypU
TaKMX CUCTEM HABKOJIO CUCTEMU K€PYBaHHS IIOTOKaMU 3azady. JlociiKeHo 0CO6IMBOCTI PsLy iCHYIOYMX KJIAcCiB
IIPOrPaMHOTO 3a6€3MeY€eHHs /1JI1 HAyKOBUX, iIH)KEHEPHUX Ta 6i3HEC-3aCTOCYBaHb, OPIEHTOBAHOTO HA BUKOHAHHS
IIOTOKIB 3a/1a4 Ta [oKa3aHa creuu@ika ix 3acTocyBaHHs B KOMIIJIEKCAX CXEMOTEXHIYHOTO IPOEKTYBAHHSI.

JocnimKeHo TOTOYHUI CTaH PO3BUTKY TEXHOJIOTI] IPifl AJj1sl OpraHisalii JOCTyNIy A0 BifaTeHnX 004MCII0BATIbHUX



004YMCIIEHDb Y KOMIIJIEKCAX CXEMOTEXHIYHOTO TPOEKTYBaHHS, 1O I10JIITa€e y MPeCTaBIeHHI CTPYKTypU MaplIpyTy
IIPOEKTYBaHHS y BUIJISA] 6araTopiBHEBUX HEOJHOPIAHUX IIOTOKIB 3a51a4, CKJIaJIeHUX 3 BUKJIMKIB oIepaliil SIK Be6-
CEepBiCiB, TaK i rpifi-cepBsiciB, Ta BUKOHYBAHUX Ha BiJjaJleHNX BUCOKOIIPOAYKTUBHUX pecypcax. Po3pobieHo
apXiTeKTypy CEPBiCHO-OPi€EHTOBAaHMX KOMILJIEKCIB CXEMOTEXHIYHOTrO IIPOEKTYBAHHS 3 BUKOPUCTaHHSIM MEXaHi3My
IVHaMiYHOTO [MO€NHAHHS BifjasieHuX Be6-CcepBiciB Ta rpin-cepBiciB Ha OCHOBI BiIKpUTHX CTaHAAPTIB Ta
crienudikaniit COA 1151 aBTOMaTUYHOTO BUKOHAHHS [IOCJIiIOBHOCTEN [IPOEKTHUX IIPOLelypP B MEXax MapLIpyTy
IIPOEKTYBaHHSI SIK [IOTOKIB 3a71a4. PO3p06s1eHO METO]I, OLIiHKM Yacy BUKOHAHHSI 6araToOpiBHEBUX IIOTOKIB

004K CII0BAJIbHUX 3324, CKJIaJEHNX 3 BUKJIVKIB OIlepallill sIK 3BUYaliHUX BeO-CepBiciB, Tak i rpif-cepsicis. Ha
OCHOBI BUKJIaIEHUX METO/iB pO3p0OJIEHO MiICCTEMY KepyBaHHS BUKOHAHHSM IIOTOKIB 33724 1J1s1 MapUIPYTiB
CXEMOTEXHIYHOr0 IPOEKTYBAaHHS Ha ocHOBi cnienudikanit WSDL 1.1 ta WS-BPEL 2.0, 3natHy 3a6e31e4uTu
aBTOMAaTWYHE BUKOHAHHS reTePOreHHUX O0YMCIIIOBAIbHUX CLIEHAPIIB, SIKY YCHIIIHO iIHTETPOBAHO B KOMILJIEKC
MibkaucuuniaiHapHoro mogenoaHHs GridALLTED. Kio4oBi cji0Ba: CXeMOTEXHIUHEe IPOEKTYBAaHHS, KEPYBaHHS

004K CIIEHHSIMHU, IIOTOKU 33/1a4, IPif-06UMCIIEHHS], CEPBICHO-Opi€HTOBaHa apxiTeKkTypa

2. This thesis is devoted to the problems of design of the architecture for circuit design software complexes based
on service-oriented approach and novel methods for execution of calculations of design workflows and able to
employ the advantages of grid computing to overcome resource limitations. General trends in development of
automated circuit design complexes (CDC) architecture were analyzed, and the approach to development of the
service-oriented architecture for these complexes based on workflow management system was investigated. The
specifics of the existing classes of workflow management software for scientific, engineering and business
applications were studied and issues connected with employing them for CDC were described. The current state
of the art of grid technology for remote computing resources access is analyzed, as well as its ability to integrate
with workflow management system. The method of organization of computations in CDC consisting of
representation of the general abstract design workflow as the multilevel heterogeneous computing tasks
workflows composed of operations of both remote high performance web and grid services was proposed. The
architecture of the service-oriented complexes for circuit design using the dynamic remote web and grid services
composition based on open SOA standards and specifications for automated execution of sequences of design
procedures inside design workflows was developed. The method of execution time estimation for multilevel
computational workflows composed from both generic web services and grid services was developed. Based on the
methods provided the workflow management subsystem for circuit design workflows based on WSDL 1.1 and WS-
BPEL 2.0 specifications which is able to support the automatic execution of heterogeneous computation scenarios
was implemented and successfully integrated into the GridALLTED interdisciplinary simulation complex.
Keywords: circuit design, computations management, workflows, grid computing, service-oriented architecture
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