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2. Methods and models of software development in .NET platform using metaprogramming.

Pedepar:

1. lucepTarito NpUCBSYEHO AOCIIIPKEHHIO TMTaHHSI BUKOPUCTAaHHS METO/IiB METAIIPOTPaMyBaHHS B IIPOLECi
PO3po6KU ITporpaMHoro 3abesneyenHs Ha matgopmi .NET. [IpoBeneHo aHasi3 iCHYIOUMX METO/IB
METalporpaMyBaHHS Ta METO/IB iX BUKOPUCTAHHS B IIPOLIECi pO3POOKU IPOTPaMHOr0 3a0€3I1€UYEHHS SIK B
3arajJlbHOMY, Tak i B KOHTeKcTi ninatdopmu .NET. Po6oTa cpokycoBaHa Ha BUKOPUCTaHHI MeTallPOrpaMyBaHHS IJIs]
MOKPAalleHHS MBUIKOCTI 3[1iliICHEHHS BUKJIMKIB 3 IMHAMIYHMM BU3HAY€HHSIM iMEH Ta HAa PO3MUPEHHI
dyHKUioHaNMbHUX MOxMBocTell ninatdopmu .NET. Po3pobieHo meton peaniszauii KoHuenrty traits y .NET 3
BUKOPUCTaHHSIM METO/iB MeTarporpaMmyBaHHs. Pa3oMm i3 IuM po3po6JsIeHO pO3MKUPEHY MOTEb traits, 110 J03BOJIsIE
BM3HAYEHHS CTaHIB, a He JINIIe [I0BEeiHKY, Ta IBHOTO BU3HAYEHHS METOJiB, [0 MOKYTb OyTHU II€peBaHTa)KEeHUMU
IIpu Komno3utii. Peasnizanis koHuenTy traits 1o3BoanTs po3mwMpuTy MoxkansocTi mnargopmu NET y chepi
IIOBTOPHOTO BUKOPUCTAHHS KOy. PO3p061eHO MeToAM 3i1ICHEHHS BUKJIMKIB 3 IMHAMIYHAM BU3HAYEHHSM iM€H, 110
ONMpPalOThCSl Ha BUKOPUCTAaHHS METO/IiB METAIIPOTpaMyBaHHS, BiIMiHHUX Bifl peieKcii, 415 TOKpalleHHs

IIBUJIKOCTI 3IiliICHEHHS TaKMX BUKJIMKIB. PO3p06JIeHI METOAM BUKOPUCTOBYIOTh CTPYKTYPY METaIaHUX, aHAJIOTIUHY



Io pedekcii, e meTagaHi 4i€HIB TUIIB MiCTSITh IOCUJIAHHS Ha BiATIOBiAHI CTaTUYHI BUKIUKU. MeTonu
BiIPi3HSAIOThHCS CIIOCOO0OM reHepariii Takux MmetafaHux. [lepmuii MeTor ONMPaEeThCs HA FeHepallilo MeTaaHuX y
Ipolieci BUKOHaHHS 3 BUKOPUCTaHHSIM MeTO/iB MeTanporpamyBaHHs niatdopmu .NET, 1110 103BOJISIOTH
PO3MNPEHHS 6AUT-KOAY B IIPOLECi BUKOHAHHS. JIpyTruil METO, ONIMPAEThCS HA FeHepallilo KoLy 00'sIBJIEHb
METa/laHuX Ha eTari KOMMisLii. [y BCciX po3po6aeHrX METOiB OMMCAaHO OCOOIMBOCTI MPAaKTUYHOI pearizarii 3
PO3POOKOIO [AeTaNbHUX aJTOPUTMIB Ta BiIIOBITHUX 610K-cXeM. [IpoBefileHO eKCcliepuMeHTabHi JOCTiIKeHHS 3
BU3HAYEHHS MIBUAKOIl pO3p0o0IeHNX METOIB 37iiCHEHHS BUKJIUKIB 3 AUHAMIUHUM BU3HAaYeHHSIM iMeH. BinnosigHo
[IO P€3yJIbTaTiB €KCIIEPUMEHTIB BCTAHOBJIEHO, 10 3alIPOIIOHOBAHI METOAM 3[iICHEHHS BUKJIUKIB 3 IUHAMIYHUM

BM3HAYEHHSIM iMEH J03BOJISIIOTh TOCATTY KPalloi IBUIKOLIl Y ITIOPiBHSHHI 3 pedJieKciero.

2. This thesis is devoted to the study of the use of metaprogramming techniques in the process of software
development on the .NET platform. An analysis is conducted of existing metaprogramming techniques and their
application in software development, both in general and in the context of the .NET platform. The work focuses on
using metaprogramming to improve the speed of calls with dynamic name resolution and to extend the
functionality of the .NET platform. A method for implementing the traits concept in .NET using metaprogramming
techniques has been developed. In addition, an extended traits model has been developed that allows for the
definition of states, not just behavior, and the explicit definition of methods that can be overloaded during
composition. The implementation of the traits concept will expand the capabilities of the .NET platform in the area
of code reuse. Methods for making calls with dynamic name resolution have been developed, relying on the use of
metaprogramming techniques other than reflection to improve the speed of such calls. Developed methods use a
metadata structure analogous to reflection, where the metadata of type members contains references to the
corresponding static calls. The methods differ in how such metadata is generated. The first method relies on
generating metadata at runtime using .NET platform metaprogramming techniques that allow for the extension of
bytecode during execution. The second method relies on generating metadata declaration code at the compilation
stage. For all the developed methods, the specifics of practical implementation are described, including the
development of detailed algorithms and corresponding block diagrams. Experimental studies were conducted to
determine the performance of the developed methods for making calls with dynamic name resolution. According
to the experimental results, it was established that the proposed methods for making calls with dynamic name
resolution allow for better performance compared to reflection.
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