PE®EPAT

AKTYaJbHICTh TeMH. AKTYaJIbHICTh JOCIIJKEHHS JIaHOI TEMAaTUKHU MOJISArae B
TOMYy, IO Cy4YacHI OOYHCIIOBaJIbHI CHCTEMHM CTAalOThb BCE OUIBII CKJIQJHHMH,
IPOMI3IKUMU Ta pI3HOMAHITHUMH. ToMmy I JOCHIUKEHHS pecypciB, SKi
BUKOPUCTOBYIOTBCS B  IporpamMax BHCOKOro piBHS (ToOTO  mpodaidiiur),
3aCTOCOBYIOTHCS  CIICIIai30BaHl MpOrpamMu, IO Ha3UBAIOTHCS Mpodaniaepamu.
[IpodaiiniHr nporecopHoi apXiTEKTYpPH € BaXJIMBUM 1HCTPYMEHTOM JIJIsl BUSIBIICHHS
npobiemM y poOOTi Tpoliecopa, OMTHMI3allii MPOTPaMHOTO KOAY Ta IiBUIINEHHS
e()eKTUBHOCTI MaTEMaTUYHUX O00YMCIIeHb. TaKkoX, 3aBASKHU MPOodaIIHTy IpOrpaMicT
MO>K€ 3HAWTH Tl YACTUHU KOJY Ha SIKl pUINaJae HalOIbIIa YaCTKA Yacy BUKOHAHHS
nporpamu. I1ig yac mpodaiiainry nmporpaM BUMIPIOIOTh KIJTBKICTh BUKJIMKIB (PYHKIIIH
Ta Yac X BUKOHAHHA. TOMY MOCIIDKEHHS 1aHOT TEMAaTHKH HECe BEIMKY KOPUCTH JJIs
TOTO 1100 PO3pOOIIATH MIBUAKICHI Ta ONTHUMI30BaHI MPOTPAMHU.

O0’ekTOM I0CTiIZKEHHS € MPoIecH MPodaiIiHTy Ta ONTUMI3aIll] MPOTpaM.

IIpeamerom aociigeHHsi € cocodu 1 3acodu mpodailiiiHry 1 onTHUMI3aLii
nporpam.

Meta po6Gotu. [ochimkeHHs crocoOiB mpodaiiiHry mporpaMm 1 po3poOka
npodaiiepa MPOLECOPHOI aAPXITEKTYpU, SKUWA JIO3BOJISIE BUABISATH 1 YCyBaTH
npobiemMu y poOOTI Tporpam, IMiJIBUINYBAaTH iX MIBUAKOMII0 Ta ONTHMI3yBaTu
BUKOPHUCTaHHS PECypCiB Mpolecopa.

HaykoBa  HOBH3HA. 3amporoHOBAaHO  BJOCKOHAJeHHS  mpodaiinepa
IPOLIECOPHOI apXITEKTypH, IO BIAPI3HAETHCA BiJ HAIBHUX THUM, IO BIH €
Oararo3zaJayHuM, JEMOHCTPYE 3a/isiHI Ta BUIbHI PECypcH, Bi3yasizy€e pPO3MILLEHHS
KOJIB y TaM'aATi, BUBOJUTH HAWBUTPATHIII (parMEeHTH MTPOrpamMHOro KOy Ta
MoTepe/KAE PO HEJOMyCTHMi ()parMeHTH MpOrpaMu, IO Ja€ 3MOTY JOCSTTH
e(eKTHUBHOT ONITUMI3AIlli TPOTpamH.

I[IpakTnyna wiHHicTh. Po3pobneno mpodaiinep, sKU  JAEMOHCTPYE
BI3yaJli3allil0 TMpOLECiB y TMporpaMmi 1 TMOKa3zye HalBUTpaTHII (parMeHTH
OpOrpaMHOro Koay. TakoX € MOKJIMBICTh MPU3YNUHUTH BUKOHAHHS MPOTPaMH 1 B

PEeXUMI peabHOTO Yacy MoOaYuTH 3ais1H1 pecypcH npoiecopa. Lle 103Bosise ominuTU



3aBaHTAXEHICTh BCI€i CUCTEMH B TOM MOMEHT 4acy KOJIM Mporpama 3/1MCHIOE CBOIO
HANUOUIbIY TPOAYKTUBHICTb.

Amnpobania pe3yabTaTiB aucepramii. Pe3ynbrati Ta BUCHOBKH 3aCO0IB IS
npodaiainry mporpam Oyiau TMpeaAcTaBieHl Ta OOroOBOPIOBAIKMCS Ha HAyKOBIM
KOH(epeHIli MaricTpaHTiB Ta acmipaHTiB «lIpukiagHa MmaTeMaThkKa Ta KOMI FOTUHI
I[IMK-2023 (KwuiB, 28-30 mmcromama 2023 p.) ta VI MixHapogHa HayKoBa
koH(pepeHuia «HaykoBui mpocTip: akTyajdbHI MUTaHHSA, JOCSITHEHHS Ta 1HHOBALII»
(15.12.2023; m. KuiB, Ykpaina). Te3u po3minieni B logaTox A.

CTpykrypa Ta o00cAr podoTu. Marictepchka auceprallis CKIAAa€TbCs 3
BCTYITy, II'AThOX PO3/LIiB, BUCHOBKIB Ta aojatkiB. [loBHuit obcsr guceprarii — 117
CTOPIHOK, y TOMY 4HcIii 88 CTOPIHOK OCHOBHOTO TEKCTY, 66 pUCYHKIB.

Y BCTymi TOJAaHO y3arajibHEHY XapaKTepUCTUKY poOOTH, OLIHEHA
npoOiemMaTKa Cy4YaCHUX BHCOKOHABaHTAXKEHMX MporpaM 1 3acol0iB Ui iX
ONTUMI3ALIHA.

VY nepriomy po3/iii po3TIISIHYTO BXKE 1ICHY0U1 3ac00U Ta crmocoOu mpodaiiinry
1 omTUMI3aIlii IporpaM, a TaKoK MPOBEACHO MOPIBHSUIBHUNA aHAII3, SIKUWA JTa€ 3MOTY
BU3HAYUTHU 1 OLIHUTH TIEpeBard Ta HEAOJIKU ICHYIOYMX 3aco0iB mpodaiiminry i
ONTUMI3aIlli BACOKOHABAHTAXKEHUX ITPOTpaM.

Y nmpyromy po3auti po3rJISTHYTO aHalli3 MPOIYyKTUBHOCTI MPOIECOpa, Ta OIHC
3aMpONOHOBAHOIO 3aCO0y anmapaTHO3aIeKHOTO MPodaliHTy Mporpam.

B tpetboMy po3/iiii OnMcaHo peanizailito NporpaMHoOro MpoayKTy.

B uyerBepTOMy pO3nidi  MPOBENEHO TECTYBAaHHA PO3POOJICHOTO 3aco0y
npodaiiIiHry MporpamMu 3 METOK OOTPYHTYBaHHS HOT0 €(heKTUBHOCTI 3 BU3HAYECHUMHU
KPUTEPISIMHU.

VY BHUCHOBKax MpeACTaBiIeH] pe3yJbTaTh MPOBEICHOI POOOTH.

KarouoBi cjoBa: mnpodaiiiep nporecopHoi apXiTeKTypu, MOpodaiiur,

ONTUMI3AIlIS MPOTPAMHOTO 3a0€3IeUeHHs, aHaII3 IIIBUJIKO/I11, pECYpPCH MpoIlecopa.



ABSTRACT

Actuality of theme. The relevance of the study of this topic is that modern
computing systems are becoming increasingly complex, cumbersome and diverse.
Therefore, to study the resources used in high-level programs, additional special-
purpose programs are used. First of all, these programs are called profilers. Processor
architecture profiling is becoming an important tool for detecting problems in the
processor, optimising program code, and improving the efficiency of mathematical
calculations. Profiling also helps programmers to find the parts of the code that account
for the largest share of the programme execution. When profiling programs, the number
of function calls and their execution time are measured. Therefore, the study of this
topic is of great benefit in order to develop fast and optimised programs.

The object of the study is the processes of profiling and optimizing

applications.

The subject of the study is the methods of profiling and optimizing
applications.

Purpose: to study the methods of profiling programs and develop a processor
architecture profiler that allows detecting and eliminating problems in the
operation of programs, increasing their performance and optimizing the use of
Processor resources.

The scientific novelty of the work an improvement of the processor
architecture profiling is proposed, which differs from the existing ones in that it is
multitasking, demonstrates the used and free resources, visualizes the placement
of codes in memory, displays the most costly codes and warns about invalid codes
of the program.

The practical value a profiler has been developed that demonstrates the
visualization of processes in a programme and shows the most costly codes. It is
also possible to pause the program execution and see the processor resources
involved in real time. This allows you to estimate the workload of the entire system
at the time when the program is at its most productive.

Work approbation. The results and conclusions of the software profiling tools

were presented and discussed at the scientific conference of undergraduate and



postgraduate students "Applied Mathematics and Computer Science™ PMC-2023
(Kyiv, 27-30 November 2023) and the VI International Scientific Conference
"Scientific Space: Topical Issues, Achievements and Innovations™ (15.12.2023;
Kyiv, Ukraine).

Structure and scope of the work The master's thesis consists of an
introduction, four chapters, conclusions and appendices. The total volume of the
thesis is 117 pages, including 88 pages of the main text, 66 figures.

The introduction provides a generalized description of the work, assesses the
problems of modern high-load programs and tools for their optimisation.

The first section discusses the existing tools and methods of profiling and
optimizing programs, as well as a comparative analysis that allows to identify and
evaluate the advantages and disadvantages of existing tools for profiling and
optimizing highly loaded programs.

In the second section, we analyze processor performance and describe the
proposed hardware-dependent application profiling tool.

The third section describes the implementation of the software product.

In the fourth section tests the developed application profiling tool in order to
substantiate its effectiveness against the defined criteria.

The conclusion presents the results of the work carried out.

Keywords: processor architecture profiler, profiling, software optimisation,
performance analysis, processor resources.



