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PE®EPAT

ImiTartiitHe MOJIEIFOBaHHS MTPOEKTIB PO3POOKH MPOTPAMHOTO 3a0€3MMeUeHHS —
®iHorenToB Mukona, kpamidikaiiiiHa poboTta marictpa, XapkiB, HarionansHuit
aepokocMiuHUI yHIBepcuTeT «XAl», KUIbKICTh CTOPIHOK, BpaxoByrouH gofarku 89,
KUTBKICTh TaOmmuIh 29, KUTbKICTh PUCYHKIB 27, KUTBKICTH JIKepedn Jreparypu 15.

KIJIFOUOBI CJIOBA: mnporpamHe 3a0e3MEUeHHs, MPOEKT PO3POOKHU
IIPOTPaMHOTO 3a0e3MeUeHHS, KOMaHa IIPOEKTY, PO3POOHUKH, CTAKEPH, KOMYHIKAITI,
nedekTH, IMITalliiiHE MOJICITIOBAaHHS, areHTH.

HUJIb: po3pobuty Ta OOCTIIWTH areHTHy IMITAIliiHy MOJeNb TMPOIIECiB
PO3pOOKHK MporpaMHOTO 3a0€3MeUeHHs ISl aHAI3y BIUTUBY NapaMeTpiB YIpaBIiHHS
KOMAaHJIOI0 Ha KITFOYOBI MOKA3HUKU MTPOEKTY.

OB’ €EKT JOCIJKEHHA: npotiec po3poOku mporpaMHOTO 3a0€3TICUCHHS B
MeXKax KOMaHJIHOI B3a€MOJii, BKJIIOUaIOuM po0odl omnepailii, TECTyBaHHS, HABYaHHS
CTaXepiB Ta KOMYHIKAIIIIHI BIUTMBU BCEPEIUHI KOMaHIH.

IMPEAMET JOCJIIJIKEHHS: meToau Ta 3aco0u IMITAIIIHHOTO MOJICITFOBAHHS
Kanban-workflow po3po0ku mporpaMHOTO 3a0€31ICYSHHS, III0 BU3HAYAOTh TUHAMIKY
nepediry mMpoeKTy Ta HOTO PE3YIbTATH.

3AJIAUL:

1. [IpoananizyBaTH iCHYIOU1 MAXOAU 10 MOJIETFOBAHHS MPOIIECIB pO3POOKH
IPOTPaMHOTO 3a0€3MeYCHHS.

2. OOrpyHTYBaTH CTPYKTYpPYy arcHTIB Ta MapaMmeTpiB 3aaad, IO OMUCYIOTh
PI3HI aCIIEKTU YNPABIIHHSA MPOEKTOM.

3. Po3poOutu imitamiiiny Moxmens Kanban-workflow B cepemoBummi
AnyLogic.

4, PeanidyBaTi MexaH3M NMPU3HAYCHHS 33j]1ad PO3POOHUKAM 1 CTaKepaM 3
ypaxyBaHHAM HPOAYKTUBHOCTI Ta PIBHS HABUYOK, a TAKOK KOMYHIKALII.

5. PeandyBatn noriky pocty skill cTakepiB mia 9ac HaBYAHHS, a TaKOXK
MEXaHI3M TTOPOJIPKEHHS Je(EeKTIB.

6. [IpoBecTu cueHapHi Ta BapialiiiHl eKCIIEPUMEHTH Ta MpoaHali3yBaTh 1X
pe3yabTaTH.

METOAU JOCJIJIP)KEHHS : MmeToau iMITAIIHHOTO MOJICITIOBAHHS.

OTPUMAHI PE3VJIBTATU: po3pobaeno imitamiitHy Mmonens y AnylLogic, sika
monemoe Kanban-flow 3amad, BpaxoBye KpHBY HaBUaHHS CTaXXepiB, PO3PaxOBYye
METPUKH TPOTrpecy, BByali3ye pe3ylbTaTd y BUIISAAl JMHAMIMHHMX TpadikiB Ta
runtime-gam6opay. Mogens Moke OyTH BHKOPUCTAHA IS OIL[HIOBAHHS CTPOKIB 1
sskocTi [13, 00rpyHTYBaHHS CKIamy kKoMaHiu, mojiituk WIP control, Ta ontumanbHOTO
OaaHCy MEHTOPUHIY Y software-ipoekTax.
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ABSTRACT

Simulation modeling of software development projects — Mykola Finohentov,
Master Thesis, Kharkiv, National Aerospace University “KhAI”, amount of pages 89,
amount of tables 29, amount of figures 27, amount of literature’s sources 15.

KEYWORDS: software, software development project, project team,
developers, interns, communications, defects, simulation modeling, agents.

AIM: so develop and investigate an agent-based simulation model of software
development processes for analyzing the impact of team management parameters on
key project indicators.

OBJECT OF STUDY: The software development process within team
interaction, including work operations, testing, intern training, and communication
effects inside the team.

SUBJECT OF STUDY: methods and tools of simulation modeling of the
Kanban workflow in software development, which determine the dynamics of project
progress and its outcomes.

TASKS:

1. Analyze existing approaches to modeling software development
Processes.

2. Justify the structure of agents and task parameters that describe various
aspects of project management.

3. Develop a simulation model of the Kanban workflow in the AnyLogic
environment.

4. Implement a mechanism for assigning tasks to developers and interns,
considering productivity, skill levels, and communications.
S. Implement the logic of mterns’ skill growth during training, as well as a

mechanism for defect generation.
6. Conduct scenario and variation experiments and analyze their results.
RESEARCH METHODS: simulation modeling methods.

RESULTS OBTAINED:

a simulation model was developed in AnyLogic that models the Kanban task
flow, accounts for the interns’ learning curve, calculates progress metrics, and
visualizes results in the form of dynamic charts and a runtime dashboard. The model
can be used to evaluate software timelines and quality, justify team composition, WIP
control policies, and the optimal balance of mentoring in software projects.
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BCTVYII

AKTYyaJIbHICTh TEMH A0CJiIKeHHSI.

Po3pob6ka nporpamuoro 3adbesneuenns (I13) € cknagaum, 6ararodakTopHUM Ta
CTOXaCTUIHUM ITPOIIECOM, III0 BiTOYBAETHCS B YMOBAX HEBH3HAYCHOCTI: OI[IHIOBAHHS
TPYAOMICTKOCTI 33/1a4, AKICTh BUKOHABI[IB, KOMYHIKAIlI{H1 3aTPUMKH, MTOsIBA AC(PEKTIB
Ta 3MiHa YUCENLHOCTI KoMauau. Tpaauiiiiai mwianyBaibHi Meroau (miarpamu [anra,
nopoxHi Kaptu, ouHku SP/LOC) moraHo BpaxoBYIOTh JWHAMIYHI Ta IMOBIPHICHI
eeKTH B3aEMO/IIi YWICHIB KOMaH/IH, 0 MOXE MPU3BOUTH /10 IEPEBUIIICHHS CTPOKIB,
3poctanns Work-in-Progress (WIP) ta nakoniueHHs 1eeKTiB y OeKI031.

IMmiTamiiine  MOIENMIOBAaHHS  JO3BOJIIE  KUIBKICHO  OI[HIOBATH  BIUIUB
YIPaBIHCHKUX PIIEHb HA Mepedir MPOEKTy A0 iX BIPOBAIKEHHS, OOTPYHTOBYBAaTH
KoH(pIryparii KomaHau, mpaBwia oOmexenHs WIP Tta crtparerii MeHTOpCTBA.
BincytHicTh amantoBanux areHTHuX Kanban-moneneit 1y ananiBy IUKIIB po3poOKu
I13 cTBOprOE MOTPEOY Yy TOOYI0B1 TAKUX MOJIENICH 1 JOCIKEHH] IXHIX BJIACTUBOCTEH .

MeTa pocaigskeHHs1 — pO3pOOUTH Ta JOCIIUTUA areHTHY IMITalliiHy MOJENb
poIleciB PO3POOKK MPOTPaMHOTO 3a0e3MeUeHHs JJid aHAIBY BIUIMBY MapaMeTpiB
yIpaBIHHS KOMAH/IOK0 Ha KIFOYOBI MOKA3HUKH MPOEKTY.

JI1st OCATHEHHS METH HEOOXITHO BUKOHATH HACTYITHI 3aBJIaAHHSI:

1. [IpoananizyBaTH iCHYI041 MIAXOAH 10 MOJAETIOBAHHS MPOIIECIB pO3POOKH
NpOrpamMHOTO 3a0€3MEeUCHHS.

2. OOrpyHTyBaTH CTPYKTYpYy areHTIB Ta MapameTpiB 3a7ay, 10 OMNUCYIOTh
PI3HI aCTEKTU YMPABIIHHS MPOEKTOM.

3. Po3pobutn imiraniiiny Moxmens Kanban-workflow B cepemoBum
AnyLogic.

4. PeanizyBatn MexaHi3M MpHU3HAYCHHS 3a/1ad PO3pOOHMKAM 1 CTaXepam 3
ypaxyBaHHSM MPOJYKTUBHOCTI Ta PIBHSI HABUYOK, a TAKOK KOMYHIKAIIIH.

o. PeanzyBatu noriky pocty skill ctaxkepiB mig yac HaBYaHHS, a TaKOX
MEXaHI3M TTOPOJI’KEHHS Je(eKTIB.

6. [IpoBecTu cluieHapHi Ta BapialliiiHi eKCIIEPUMEHTH Ta MPOaHaIi3yBaTH 1X
pe3yabTaTH.

OO6’eKkT AocaiIKeHHs] — TIPOIEC PO3POOKU MPOTPaMHOTO 3a0e3MeUeHHS B
MeKax KOMaHJIHO1 B3a€MOJIii, BKIIIOYAlOud poOoUi omneparlii, TeCTyBaHHs, HaBUaHHS
CTaXXepIB Ta KOMYHIKaI[liiHI BIUIMBU BCEPEINHI KOMaHIU.

IpeameT mocJaigskeHHs — METOAM Ta 3aCO0M IMITALITHOTO MOJCITIOBAHHS
Kanban-workflow po3po0xu nmporpaMHOro 3a0e3eueHHs, 110 BU3HAYAI0Th JUHAMIKY
nepediry mMpoeKTy Ta HOTO PE3YIbTaTH.

IIpakTHYHe 3HAYEHHSI OTPUMAHHMX pe3yJbTaTiB. P0o3po0jcHO IMITAIIHY
mozens y AnyLogic, sxa moaemoe Kanban-flow 3amad, BpaxoBye KpuBy HaBYaHHS
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CTaXEpIB, PO3pPAXOBYE METPHUKH TMPOTPECY, BByaT3ye pe3ylbTaTH y BUTIIII
IuHaMIIHUX rpadikiB Ta runtime-pamoéopay. Moaenb Moxe OyTH BUKOpPUCTaHA JJIs
OILIHIOBaHHS CTPOKIB 1 sikocTi 113, oOrpyHTyBaHHs ckiany koMaHau, nomruk WIP
control, Ta onTUMaNLHOTO OaJaHCY MEHTOPUHTY Y software-poekTax.

CtpykTypa Ta 00cHAr kBaJgidikaniiHoi podorn maricTpa. Kamdikariina
poOoTa MaricTpa CKJIaIaeTbCsl 31 BCTYIy, 5 pO3JUTB, BHUCHOBKIB, JOJATKIB Ta
nepenniky nmocwuianb. [loBHUIT 00caT KBamdikamiiHoi poOOTH MaricTpa cCTaHOBUTH 89
CTOPIHOK, B TOMYy 4YHCHi: 2/ pucyHkiB; 29 tabmuip; 1 gogarok Ha 11 cTopiHkax;
nepesik NoCuiIaHb 3 15 HalilMeHyBaHb Ha 2 CTOpIHKAX.



