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AKTyaJIbHICTH TeMH. 3ajaya MOPIBHSHHSA aOCTPAKTHHX CEMaHTUYHHUX JIEpEB
IIporpaM € OJTHIEIO 3 TUX 3a/1a4, 10 JI03BOJISIE aHAII3yBAaTH 3MiHU Ha CTPYKTYPHOMY piBHI
B PI3HHMX BepCisIX KOJ0BOI 0a3u mporpaMu, BUKOHYBATH TOIIYK ILariaty tomo. HassHi
CIIOCOOM BHKOPHCTOBYIOTH Pi3HOMaHiTHI Moaudikarii anroputMmy nomyky TED (tree
edit distance), ne TakoX JOJAIOTh MOJJIMBICTH BHSBIICHHS TEPEMIIEHUX (parMeHTIB
nporpaMm. Tak sK TONIYK MepeMIlIEHUX (PparMeHTIB y 3arajlbHOMY BHUIAIKy € NP-
MOBHOIO 33J]au€l0, TO HasBHI CIOCOOM BUKOPHCTOBYIOTh PI3HOMAHITHI CHpPOIICHHS YU
EMITIPUYHI MMIJIXO0JIM, sIKI BPAXOBYIOTh CIENHU(IKy camMe TUX MOB MpOTpaMyBaHHS, JJIs
akux Oynu po3poOieHi. OCKUIbKU NMOMYJISPHICTh BUKOPUCTAHHS (DYHKIIIOHAIbBHUX MOB
MporpaMyBaHHs 3pOCTa€, TO pO3poOKa 0COOIMBOIO CIOCOO0Y MOPIBHSAHHS aOCTPAKTHUX
CEMaHTUYHUX JIEPEB, SIKUI BpaXxoBy€ 0coOIMMBOCTI LISP-CHHTaKCHCY Ta BMi€ 3HAXOIUTH
nepemilieHi GpparMeHTH, € 3aJa4et0 aKTyalbHOIO.

006’exTOM 10CJIIIZKEHHS € IPOLEC MOPIBHIHHS a0CTPAKTHUX CEMAaHTHUYHHUX JIEPEB
nporpam Hanmucanux LiSP-1moTiOHMMH MOBaMHU.

IIpeamMeTromM gocaigeHHsI € COCOOM MOPIBHSAHHA a0CTPaKTHUX CEMaHTUYHUX
JepeB mporpaM HanmucaHux LiSp-momiOHMMH MOBaMH 31 3HAXOKCHHIM IEPEMIIIEHUX
(bparMeHTis.

Meta poOGoru: MeToro JOCHIKEHHS € MOKpalIeHHS CHoco0y MOpPIBHSAHHA
aOCTpaKTHUX CEMaHTHYHHX JIEPEB, 3 ypaxyBaHHsIM ocoOimBocTeil LiSp-cuHTakcucy Ta
Horo mporamHa peasizaris.

HaykoBa HOBM3HA!

Brnepie 3anponoHoBaHo crnocid MOpiBHSHHSA a0CTPaKTHUX CEMAaHTUYHUX JIEPEB,
AKUU TMOoJsra€ B TOPIBHSAHHI aOcTpakTHUX cemaHTH4YHHX nepeB (ACJl) mporpam,
HamucaHux Ha Lisp-momiOHMX MOBaX, BIAPI3HAETHCS BiJl ICHYIOUMX BpaxyBaHHSIM
0co0JMBOCTEM CUHTaKcUCy Lisp-moioHuX MOB, BUKOHaHHSM orepaiiii xerryBanus AC/I,
MapkyBaHHAM By31iB ACJ Bcboro nuiie Ha Tpy BUIU, OOMEKEHHAM Ha BUOip Ta hopMmy
MO>KJIMBHX TIEPEMIIIEHUX (PparMeHTIB, BCTAHOBJICHHSM OPHUTIHAJIBHOI MPIOPUTETHOCTI

(dbparMeHTiB JJ1s OIIYKY, 1 I03BOJISIE JOCSTHYTH MOPIBHSIHHS TaKUX JIEPEB 3 OJHOYACHUM



3HAXOJKEHHSIM TEPEeMIIeHuX (parMeHTiB 0e3 IMOBHOro Iepedopy YCiX MOMXKIMBUX
Bapiarlli miajaepes.

IIpakTuyHa HiHHiCTH 3ampoONOHOBAHUN CIIOCIO MOXE OyTH BUKOPHCTAHUN K
OCHOBa JIsI CTBOpPEHHS e(EKTUBHUX 3a dYacoM poOOTH 3acoliB, sKi OyayTh
MOPIBHIOBATH HAa CTPYKTYPHOMY PiBHI TEKCTH MpOrpaM HamucaHux Ha Lisp-moaiOHux
MOBax Ha CHIBHAA1HHA, a TAKOK 3HAXOIUTH MepeMilIeHi (pparMeHTH KOay.

AnpobGaunisa po6orn. OCHOBHI TOJIOKEHHS 1 pe3ylbTatd poOoTH Oyiu
IpeCcTaBiIeHl Ta 00roBoproBainch Ha XV HayKoBiil KOH(epeHIl MaricTpaHTiB Ta
acipanTiB «[Ipuknagna marematuka ta komm totunHry» [IMK-2022 (Kwuis, 16-18
mucronana 2022 p.). ANropuTMu crocoOy TMOpPIBHSIHHS Hporpam, HamucaHux Lisp-
noai0OHUMH MOBaMH, Ha OCHOBI a0CTPAKTHUX CEMAaHTHYHUX JAEPEB OIMyOIIKOBaHI y
HayKoBOMY (axoBomy BuaaHHI ‘“KomI’'rOTEpHO-IHTETpOBaHI TEXHOJIOTII: OCBITa,
Hayka, BUpOOHUITBO” Ned9, 110 iHICKCYEThCS B MIKHApOJHUX 0a3ax maHux Index
Copernicus Journal Master List, Open Academic Journals Index, Academic Resource
Index ResearchBib, Rootindexing, Information Matrix for the Analysis of Journals.

Crtpykrypa Ta o0csar podoTu. Maricrepcbka AucCepTallis CKJIaIa€ThCs 3 BCTYILY,
YOTUPHOX PO3ALTIB Ta BUCHOBKIB.

Y ecmyni mojaHO 3arajibHy XapaKTEpPUCTUKY poOOTH, 3pOOJICHO OI[IHKY
Cy4acHOTO CTaHy MpoOJeMHU, OOTPYHTOBAHO AKTYaJbHICTh HAMpPSIMKY JOCHIIKCHB,
chopMyITHLOBAHO METY 1 3aJ1a4l TOCIIKEHb, TOKa3aHO HayKOBY HOBU3HY OTPUMAaHHX
pe3ynbTaTIB 1 IPAKTUYHY LIHHICTh PpOOOTH.

YV nepwomy po3oini po3rIASHYTO HasiBHI CIIOCOOM TMOPIBHSHHS aOCTpaKTHUX
CEMaHTUYHUX JIEPEB, PO3TIISTHYTO MPOOIEMyY BHUSIBICHHS NEPEMIIIEHUX (PparMeHTIB.

YV opyeomy po30ini BuaineHa 0COONMMBICTh CHHTaKCUCY LISP-momiOHuX MOB ¥ Ha
OCHOBI IIOTO OYJIO 3alTPONOHOBAHO CIOCIO MOPIBHSIHHS Mporpam, HamucaHux Lisp-
MOI1I0HUMH MOBaMH.

Y mpemvomy po30ini HaBeJIeHO 0OCOOIMBOCTI peai3allii 3aco0y, IKUi peali3oBye

QITOPUTMH, SIKi CTBOPEHI Ha OCHOBI 3aIIPOTIOHOBAHOTO CIIOCO0Y.



Y uemeepmomy po30in MpeACTaBICHO MiAXiA J0 T'eHepallii TECTOBUX BXITHUX
¢aiimiB Ta OmMMCaHO MPOIEC Ta MPEACTABICHO PE3yJIbTATH MOPIBHSHHS AITOPUTMIB
CTBOPEHHX Ha OCHOBI MPEJCTABICHOTO CIIOCO0Y.

Y 6ucnograx mpeCTaBICHI pe3yIbTaTH MPOBEACHOT pOOOTH.

Po6ora npencraBnena Ha 80 apkyirax, MiCTUTh 4 TOAATKHA Ta MICTUTh MMOCUITAHHS
Ha CITUCOK BUKOPUCTAHUX JIITEPATYPHUX JKEPE.

KawuoBi caoBa: Lisp, aOCTpakTHE CEMaHTHUYHE JCPEBO, CTPYKTYpHE

MOPIBHSHHS, XCIII-Ta0JIHIIs, XEITyBaHHS JIepeBa.



Abstract

Actuality of theme. The task of comparing abstract semantic trees of programs
is one of those tasks that allows analyzing changes at the structural level in different
versions of the program's code base, performing a plagiarism search, etc. Existing
methods use various modifications of the TED (tree edit distance) search algorithm,
which also add the possibility of detecting moved program fragments. Since the search
for moved fragments is, in general, an NP-complete problem, existing methods use
various simplifications or empirical approaches that take into account the specifics of
the programming languages for which they were developed. Since the popularity of
using functional programming languages is growing, the development of a special
technique of comparing abstract semantic trees, which takes into account the features
of Lisp syntax and knows how to find moved fragments, is an urgent task.

Object of research is the process of comparing abstract semantic trees of
programs written in Lisp-like languages.

Subject of research is technique for comparing abstract semantic trees of
programs written in Lisp-like languages with the finding of moved fragments.

Purpose: The purpose of the research is to improve a technique for comparing
abstract semantic trees, taking into account the features of Lisp syntax and its software
implementation.

Scientific novelty

For the first time proposed a technique of comparing abstract semantic trees ,
which consists in comparing abstract semantic trees (AST) of programs written in Lisp-
like languages, differs from existing ones by taking into account the features of the
syntax of Lisp-like languages, performing an AST hashing operation, marking AST
nodes by only three categories, limiting the choice and form of possible moved
fragments, establishing the original priority of fragments for search, and allows to
achieve the comparison of such trees with the simultaneous finding of moved

fragments without a complete search of all possible variations of subtrees.



Practical value. The proposed technique can be used as a basis for creating time-
efficient tools that will compare at the structural level the texts of programs written in
Lisp-like languages for coincidence, as well as find moved code fragments.

Testing of work.

Main state and results of work were presented and discussed on XV scientific
conference of masters and postgraduates “Applied math and computation” PMK-2022
(Kyiv, 16-18 November 2022). Algorithms for comparing programs written in Lisp-like
languages based on abstract semantic trees are published in the scientific publication
“Computer-Integrated Technologies: Education, Science, Production” No. 49, which is
indexed in the international databases of the Index Copernicus Journal Master List, Open
Academic Journals Index, Academic Resource Index, ResearchBib, Rootindexing,
Information Matrix for the Analysis of Journals.

Structure and scope of work. Master’s dissertation consists with introduction,
four chapters and conclusions.

In introduction filed general charachteristic of work, estimated modern state of the
problem, justified actuality and vector of the research, formulated purpose and tasks of
research and showed practical value of work.

In first chapter the available techniques of comparing abstract semantic trees are
considered, the problem of detecting moved fragments is considered.

In second chapter a special feature of the syntax of Lisp-like languages was
highlighted, and based on this, a method of comparing programs written in Lisp-like
languages was proposed..

In third chapter the features of the implementation of the tool, which implements
the algorithms created on the basis of the proposed method, are given.

In fourth chapter the approach to the generation of test input files is presented, the
process is described, and the results of the comparison of algorithms created on the basis
of the presented technique are presented.

In conclusions presented results of the work.

The work is presented on 80 pages, contains 4 additions and used literature list.
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