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Pedepar/anoTamis:

1. CyyacHa npakTyKa CTBOPEHHSI HOBUX MOB ITPOTrpaMyBaHHsI eajli pifilie CIIMPAEThCS Ha [IOBHY OOYIOBY
KOMIIJIATOPA, paHTalMy Ta iHCTPYMEHTAaJIbHOI €EKOCUCTEMU 3 HyJ1d. HaToMicTh IOMiHye Miaxif IOBTOPHOTO
BUKOPHCTaHHS BXX€ HasBHUX IJIaTPOPM, SIKUH Jlae 3MOTY 3MEHIIUTH BapTiCTh peasisallii MOBY, CKOPOTUTH Yac
€KCIIEPMMEHTYBAHHS 3 HOBUMU MOBHUMU KOHCTPYKLiSIMU Ta WIBUALIE JOBECTH HOBY MOBY a00 J1iasIeKT Jo
IIPaKTUYHOTO 3aCTOCYyBaHHs. Halvyacrile B TaKOMy KOHTEKCTi JocaiaxywTbcsa JVM, LLVM, GraalVM Ta inmi
crieniasnizoBadi ratdopmu. BogHouac npugaTHicTs GO SIK OCHOBU /1715 1100YI0BM HOBMX MOB IIPOTPaMyBaHHS
BUBYEHA 3HAYHO MEHIIIE, XO4Ya BOHA Ma€ BAKJIMBI iH)KEHEPHI ITepeBaru: LBUIKUNA KOMIIJISITOP, 3PijIMi paHTalM,
Cy4yacHHUI 361Mpad CMITTs, NigTPUMKY KPOCKOMIIIJIALI, BEJIMKY CTaHIAPTHY 6i0J1i0TEKy Ta pO3BUHEHI 3aCO0U aHai3y
i renepauii kogy. Y gucepTauiiiHiil poboTi JOCHIIKEHO 3pYYHICTb i AOLNbHICTD BAKOPUCTAHHS paHTaiMy Go SIK

niaTdopMu 17151 T0O6Y0BY HOBMX MOB IIPOrpaMyBaHHS, [1iaJIeKTiB Ta [IpeIMETHO-OPiEHTOBAaHMX MOB Yepe3



TpaHCIiIALio y 3Bu4aiHuil Go-kog,. OCHOBHY yBary 30CEpEIKEHO Ha TOMY, SKi KJIACU MOBHUX PO3IIMPEHDb MOXKYTh
OyTu serko i edpexTUBHO peasizoBaHi noBepx Go 6e3 mopudikanii odiLiliHOro KOMMIINITOPA, SIKi apXiTeKTypHi
IIPUHLIMIY ITOBUHEH MATH BiJIIOBiHUI TPAHCIIIATOP, SIKi 0OMEKEHHS HaKJIa/lae caMa XOCT-TIIaTGopMa Ta 3a SKUX
YMOB TaKUM MifXif, € IPaKTUYHO BUNPABIAHUM. SIK eKCIIEpUMEHTAJIbHE MiJTBEPIKEHHS 3alIPOIIOHOBAHOTO MiTX04y
po3pobieno pianekT GoNext, SKMil BAKOPUCTAHO SIK AEMOHCTPALiHMI MalJaHIMK [1Jis peastizalii HU3KM MOBHUX
posuupeHsb. Y poboTi 1nokasaHo, 1m0 Go JOLiIbHO PO3IJIsaTH He SIK KJIaCU4YHYy 6araTOMOBHY BipTyasIbHY MALIMHY i
He SIK HU3bKOPiBHEBU KOMIIITISITOPHUM (QPENMBOPK, a K XOCT-I1JIAT(POPMYy 0COOJIMBOrO TUILY, IPULATHY
HacaMmIiepeJ, 11 TPaHCIiJIbOBAHUX MOB, 110 IIPAarHyTb 30€PErTy CyMiCHICTb i3 GO-€KOCHCTEMOI0. 3alIpONIOHOBAHO
CHCTEMY KPUTEPIiB OL[iHIOBAHHS TaKOi MPUIATHOCTI, SIKa OXOIJIIOE BUKOHYBAJIbHI BJIACTUBOCTI, BUPa3Hi MOXKJIMBOCTI
XOCT-MOBY, iHTeponepadesbHiCTb, iIHCTPYMEHTAJIbHY NiITPUMKY TPaHCHIJIALIl Ta BAPTiCTh peasizallii MOBHUX
KOHCTPYKLi#. Tako>X po3po6sIeHO y3arajbHEHY apXiTeKTypy TpaHcHingaropa Ao Go Ta knacudikallilo 1epeTBOPEHb
MOBHUX PO3LIMPEHb HA CUHTAaKCUYHi, CTPYKTYPHI i1 penpe3eHTauiiiHi. HaykoBa HOBU3HaA AucepTauiiiHoOi po60Tn
noJisirae B Takomy: 1. Biepie cucteMHO 0OIpyHTOBAHO AOLINIBHICTD po3risiay paHTaiimy Go sk XocT-I1s1aTopmu
0CO6JIMBOTO TUITY 1151 1OOY,0BU HOBUX MOB IIPOrPaMYyBaHHS — He K 6araTOMOBHOI BipTya/lbHOI MAIIMHU i He K
HU3bKOPiIBHEBOI'O KOMIIIJIITOPHOTO (PPEVMBOPKY, a SK LIiJli TPAHCIIJIALI 1711 MOB i3 BUCOKOIO iHT€pOnepadbesbHiCTIO
3 ekocucTeMor0 Go. 2. YIOCKOHAJIEHO MifXif A0 OLiHIOBaHHS NpUAATHOCTI GO SIK Liijli TpaHCHiIALil 3a paxyHOK
KOMIIJIEKCHOT'O BPAaxXyBaHHsI BUKOHYBAJIbHUX BJIACTUBOCTEN, BUPA3HUX MOXKJIMBOCTEN XOCT-MOBH,
iHTeponepabesbHOCTI, iIHCTPYMEHTA/IBHOI MiITPUMKU TPAHCIIJIALIL Ta BAPTOCTI peasisallii MOBHUX KOHCTPYKLiN. 3.
YI0CKOHaIEHO apXiTEKTYPHUI MiXif 10 M06yJ0BY MOBHUX PO3MINPEHD Y (popMi HAIMHOXKUHU GO 3 TOETATHOK
TpaHcopmaliiero y 3Budaiinuil Go-koji, SKuil oeHye HOpMali3allilo KOHCTPYKLiH, YaCTKOBUI CEMaHTUYHUM
aHali3 i nepeTBOPEHHS Y By3/U g0 /ast, 10 a€e 3MOTy KOPEKTHO pPeasi3oByBaTH KOHCTPYKILil, 3aJI€KHi BiJj CUTHAaTyp
(yHKLil, obs1acTell BUIUMOCTi, KOHTEKCTHOTO BiJHOBJIEHHS TUIIIB i TpaBuJ yHidikauii TumiB Go, i3 30epeXeHHIM
IIBOCTOPOHHBOI iHTepoIepabesbHOCTi 3 ekocucTeMolo Go. 4. Briepiie B MeXXax €IMHOrO TPAHCHIIALIMHOTO MigXomy
[I0Ka3aHO MOXUJIMBICTDb peasiizallii KOMIJIEKCY MOBHUX PO3MIKUPEHb N1oBepx Go-paHTanMy 6e3 moaudikarii
odiniftHoro kommningaropa Go, 30Kpema NOBHO(YHKLIOHAJIbHUX €NUM-TUIIIB, 3iCTaBJISIHHS i3 B3iplieM, iMEHOBaHUX
apryMEeHTIB, [1apaMeTpiB 3a 3aMOBYYBaHHAM, METO/IB PO3IIMPEHHS, y3araJbHEHUX METOMIB, KOPOTKUX aHOHIMHUX
(dyHKI Ta yHIBEPCAZIbHOTO CUHTAKCUCY BUKJIMKY (MYHKILINA. [IpakTHYHe 3Ha4€HHS POOOTH MOJISTae B TOMY, 1O
3aIpPOINIOHOBAHMI MiAXiM Jae 3MOry CYTTEBO 3MEHIINTHA BUTPATH Ha CTBOPEHHS HOBUX MOB [IPOrpaMyBaHHH,
IliaJIEKTIB i IPEIMETHO-OPi€HTOBAHNX MOB 33 PaXyHOK [TIOBTOPHOTO BUKOPUCTAaHHS KOMIIIJIITOPA, PaHTalMy,
crucremu 36ipku Ta 6i6iorex Go. Pesynbraty po60T MOXKYTh OyTH BUKOPUCTAHI JJ1s1 IPOEKTYBAHHS HOBUX
CepBEpPHMUX, iHTerpauifHux, iHPpacTPYKTypPHUX i KOHDIrypalliliHUX MOB, /1J1s1 CTBOPEHHSI HaBYaJIbHUX i
IOCJiIHULIBKUX TPAHCIIISATOPIB, @ TAKOX [J151 €BOJIIOLIMHOrO po3lIMpPeHHs MOBU GO 6€3 BTpaTy CyMiCHOCTI 3 yXe
HasIBHUM KOJZIOM i 6i6mioTekamu Go. EkcnepumeHTasibHa peasnizatis GoNext nigTBepKye pakTU4Hy
3[iICHEHHICTDb 3aIIPOIIOHOBAHUX PilllEHDb i MOXKE CJIYyTyBaTH OCHOBOIO IJIS1 IOAAJIBIINX NOCiIKEHDb Ta TPUKIASHNX

PO3pOO6OK.

2. Modern practice in the design of new programming languages increasingly relies not on building a compiler,
runtime, and tooling ecosystem entirely from scratch, but on reusing existing platforms. This approach reduces
implementation cost, shortens the time needed to experiment with new language constructs, and makes it
possible to bring a new language or dialect to practical use much faster. In this context, JVM, LLVM, GraalVM, and
other specialized platforms have been studied extensively. By contrast, Go as a foundation for building new
programming languages has received much less attention, despite its important engineering advantages: a fast
compiler, a mature runtime, a modern garbage collector, cross-compilation support, a large standard library, and
well-developed tools for code analysis and generation. This dissertation investigates the convenience and
feasibility of using the Go runtime as a platform for building new programming languages, dialects, and domain-
specific languages through transpilation into ordinary Go code. The main focus is on which classes of language
extensions can be implemented easily and efficiently on top of Go without modifying the official compiler, what
architectural principles such a transpiler should follow, what limitations are imposed by the host platform itself,
and under which conditions this approach is practically justified. As an experimental validation of the proposed



approach, the GoNext dialect was developed and used as a demonstration platform for implementing a set of
language extensions. The work shows that Go should be treated neither as a classical multilingual virtual machine
nor as a low-level compiler framework, but as a special kind of host platform, primarily suitable for transpiled
languages that aim to preserve compatibility with the Go ecosystem. A system of evaluation criteria for such
suitability is proposed; it covers execution-related properties, the expressive capabilities of the host language,
interoperability, tooling support for transpilation, and the cost of implementing language constructs. A generalized
architecture of a transpiler to Go is also developed, together with a classification of transformations for language
extensions into syntactic, structural, and representational ones. The scientific novelty of the dissertation is as
follows: 1. For the first time, the feasibility of considering the Go runtime as a special kind of host platform for
building new programming languages has been systematically substantiated, with Go understood not as a
multilingual virtual machine or a low-level compiler framework, but as a transpilation target for languages with
high interoperability with the Go ecosystem. 2. The approach to assessing the suitability of Go as a transpilation
target has been improved by comprehensively taking into account execution-related properties, the expressive
capabilities of the host language, interoperability, tooling support for transpilation, and the cost of implementing
language constructs. 3. The architectural approach to constructing language extensions in the form of a superset
of Go with staged transformation into ordinary Go code has been improved; it combines construct normalization,
partial semantic analysis, and transformation into go/ast nodes, which makes it possible to correctly implement
constructs that depend on function signatures, scopes, contextual type reconstruction, and Go type-unification
rules, while preserving bidirectional interoperability with the Go ecosystem. 4. For the first time, within a unified
transpilation-based approach, the possibility of implementing a set of language extensions on top of the Go
runtime without modifying the official Go compiler has been demonstrated, in particular full-featured enum types,
pattern matching, named arguments, default parameter values, extension methods, generic methods, short
anonymous functions, and uniform function call syntax. The practical significance of the work lies in the fact that
the proposed approach makes it possible to substantially reduce the cost of creating new programming languages,
dialects, and domain-specific languages through the reuse of the Go compiler, runtime, build system, and libraries.
The results of the work can be used for designing new server-side, integration, infrastructure, and configuration
languages, for creating educational and research transpilers, and for the evolutionary extension of the Go language
without losing compatibility with existing Go code and libraries. The experimental implementation of GoNext
confirms the practical feasibility of the proposed solutions and can serve as a basis for further research and
applied developments.
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