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AHOTAIIISA

KBanigikarmiiina poOoTa mNpuCBAYEHA BHPINICHHIO MPAKTUYHOI 3aaadyi
1HKEHEPil MporpaMHOro 3abe3nedyeHHsl, 1110 XapaKTepU3y€eThCs KOMIUIEKCHICTIO Ta
HEBU3HAYCHICTIO YMOB, a caMmMe po3poOIlll MporpaMHOro 3a0e3MeueHHs s
apromatu3amii 306opy wMerpuk GitHub mnpoektiB Ha Mol PHP yrmmitoro
PhpMetrics.

byno mpoaHanizoBaHO MpakTUYHY 3aJady 1HXKEHepil MpOorpaMHOro
3a0€3MeUeHHs 3 PO3POOKHU MPOrPaMHOro 3a0e3MeUeHHs Il aBTOMaTH3alli 300py
metpuk GitHub mnpoektiB Ha moBi PHP yrtumitoro PhpMetrics, po3riasiHyTo
ICHYIOUl aHQJIOTHM Ta BUKOHAHO TOCTAaHOBKY 3ajadl Ha PO3pPOOKYy MPOrpamMHOTO
3a0e3nedeHHs NI apToMmatu3aii 30o0py merpuk GitHub npoextiB Ha moBi PHP
yruiitoro PhpMetrics. 3aiiicHeHo aHaili3 BUMOI 10 MPOTrPamMHOro 3a0e3NeyeHHs
s aBroMarm3aiiii 30opy Merpuk GitHub mpoektiB Ha mMoBi PHP yrtumitoro
PhpMetrics. Po3po0ieHO MpoeKT mporpaMHOro 3a0e3nedyeHHs Ijs aBToOMaTh3alil
300py meTpuk GitHub mpoextiB Ha moBi PHP yrtumnitoto PhpMetrics. IIpoBeneno
TECTyBaHHS Ta BUIPOOYBAHHS MPOTPAMHOTO 3a0e3medyeHHs s aBTOMAaTH3allli
300py meTpuk GitHub npoekriB Ha moBi PHP ytunitoro PhpMetrics.

Kgraniikamiitna podorta BukiazeHa Ha 107 cTopiHKax JAPYKOBAHOTO TEKCTY
Ta MICTUTH 13 puCyHKIB, 6 TabNIUIb, 5 TOAATKIB Ta CIUCOK BUKOPUCTAHUX JIKEPEIT

3 10 HaliMEHYBaHb.



ABSTRACT

The qualification work is dedicated to solving a practical software
engineering problem characterized by complexity and uncertainty, specifically the
development of software for automating the collection of GitHub project metrics in
PHP using the PhpMetrics utility.

The practical software engineering problem of developing software for
automating the collection of GitHub project metrics in PHP using the PhpMetrics
utility was analyzed, existing analogs were reviewed, and the problem statement
for developing software for automating the collection of GitHub project metrics in
PHP using the PhpMetrics utility was formulated. The requirements for the
software for automating the collection of GitHub project metrics in PHP using the
PhpMetrics utility were analyzed. The software design for automating the
collection of GitHub project metrics in PHP using the PhpMetrics utility was
developed. Testing and trials of the software for automating the collection of
GitHub project metrics in PHP using the PhpMetrics utility were conducted.

The qualification work is presented on 107 pages of printed text and

includes 13 figures, 6 tables, 5 appendices, and a list of references with 10 sources.



3MICT

1  AHAJI3 TIIPAKTUYHOI 3AJAYl IHXXEHEPII TTPOI'PAMHOI'O
3ABE3IIEYEHHA TA  IIOCTAHOBKA  3AJTAYl HA  PO3POBKY
[IPOTPAMHOI'O 3ABE3IIEUEHHS JJI1 ABTOMATU3ALIL 3B5OPY
METPUK GITHUB ITPOEKTIB HA MOBI PHP YTUJIITOXO PHPMETRICS .. 9
1.1 AHaii3 mpakTUYHOI 3a7aui 1HXeHepli IporpaMHOro 3a0e3MeYeHHs 3 PO3POOKH
porpamMHoOro 3ade3nedyeHHs A1 aBToMartusallii 30opy merpuk GitHub mpoekriB
Ha MOBI PHP yTHIITOI0 PhPMELIICS.....veieiiiiiiiieiiieciieee et 9
1.2 Anami3 iCHyHOUOIro NHpOrpaMHOro 3a0e3ledeHHs JUisl aBToMartu3alli 300py
METPHUK TPOTPAMHHUX TIPOEKTIB ... uvveeerrreeesrreeesreeesssseeesssseeessssseasssseessssseessseeesssseeens 10
1.3 TIlocTtaHoBka 3amadli Ha PO3POOKY MPOrpaMHOrO 3a0e3medyeHHs IS
aBTomaTu3aiii 30o0py metpuk GitHub npoektiB Ha MoBi PHP ytumnitoro PhpMetrics12
2 PO3POBKA TTPOTPAMHOI'O 3ABE3IEYEHHS JIJISI ABTOMATH3ALIIL
3b0PY METPUK GITHUB IIPOEKTIB HA MOBI PHP VYTUWIITOIO
PHPMETRICS ..ot 15
2.1 AmnHami3z BUMOT JO MPOTPAMHOTO 3a0e3MedeHHs IS aBToMartu3allli 300py
meTpuk GitHub npoektiB Ha MoB1 PHP ytuimitoro PhpMetrics.........cccovveenieennee. 15
2.2 ApxiTekTypa MpOrpaMHOTO 3a0e3MeueHHs JJIsi aBTOMaTu3allii 300py METPHK
GitHub npoexTiB Ha MOB1 PHP yTumiToto PhpMetrics .......ccvveeeviveeciieiciieeeene 19
2.3 IIpoexT mporpamMHoro 3ade3nedeHHs s apTomarusanii 30opy merpuk GitHub
po€ekTiB Ha MOBI PHP yTrmiToro PhpMEtrics .......cccvevvviiviiiiiieeiecieeeeeieee 20
2.3.1 Ecki3HUIl TpPOEKT MporpamMHOro 3a0e3ledeHHs JUisi aBToMaTu3allii 300py
meTtpuk GitHub npoexTiB Ha MoBi PHP ytuimitoro PhpMetrics.........ccoeecveevieenen. 20
2.3.2 TexHIYHUN MPOEKT MPOTrpaMHOTo 3a0e3MedeHHs Il aBToMaTtu3allii 300py
meTpuk GitHub npoektiB Ha MoBi PHP ytuiitoro PhpMetrics.........ccoevveevieenneen. 23
2.3.3 PobGounii mpoexkT mporpamMHOro 3a0e3medeHHs [Jisi aBToMmaTu3alii 300py

meTpuk GitHub npoektiB Ha MmoBi PHP ytuiitoro PhpMetrics.........ccoovcveenieenneen. 30



6
3 PE3VJIbTATU PO3POBKU IIPOI'PAMHOI'O 3ABE3IIEYEHHA OJIA

ABTOMATU3ALII 3560PY METPUK GITHUB ITPOCKTIB HA MOBI PHP

YTUIITOI PHPMETRICS ...ttt 35
4 OXOPOHA TTPALIL...cueieeiiieiteeiteete ettt 36
BUICHOBK ...ttt sttt sttt et e 39
CIIMCOK BUKOPUCTAHMX JIVKEPEJL........cociiiiiiiiiinieniieitceeeeeeeee 40

JOAATOK A — TEXHIYHE 3ABJAHHA HA PO3POLKY ITPOI'PAMHOI'O
3ABE3IIEUEHHSA JJI1 ABTOMATU3ALIL 350PY METPUK GITHUB
I[TPOEKTIB HA MOBI PHP YTWJIITOIO PHPMETRICS.........cociiiiiiiiiees 41
JOAATOK b — TEKCT IIPOTPAMHOI'O 3ABE3IIEYEHHA JIA
ABTOMATU3ALIL 360PY METPUK GITHUB ITPOEKTIB HA MOBI PHP
YTHUIIITOI PHPMETRICS ...ttt 47
JOJATOK B - [IHCTPYKLOIA KOPUCTYBAYA IIPOI'PAMHOI'O
3ABE3IIEUEHHSA JJI1 ABTOMATU3ALII 350PY METPUK GITHUB
[TPOCKTIB HA MOBI PHP YTUJIITOIKO PHPMETRICS.........cociiiiiiiiieens 95
JOJATOK I' - OIIMC IIPOIPAMHOI'O 3ABE3IIEYEHHA 1A
ABTOMATU3ALIL 360PY METPUK GITHUB ITPOCKTIB HA MOBI PHP
YTHUIIITOI PHPMETRICS ..ottt 99
JOJATOK 1 - IIPOTPAMA TA METOJUKA BUIIPOBYBAHD
[IPOTPAMHOI'O 3ABE3IIEUYEHHS JJI1 ABTOMATU3ALIL 3BOPY
METPHUK GITHUB ITPOCKTIB HA MOBI PHP YTUJITOIX PHPMETRICS104



BCTVII

Jana kBanmiikariitna poboTa MpUCBIYCHA PO3B’SI3aHHIO MPAKTHYHOI 3a/1a4l
1HXKEHEPIT MPOrpaMHOro 3a0€3MEUYEeHHS], 1110 XapaKTePU3YEThCS KOMILUIEKCHICTIO Ta
HEBU3HAYCHICTIO yYMOB, a camMe pO3poOIll MporpaMHOro 3a0e3MeueHHs s
apromatu3amii 306opy wMerpuk GitHub mnpoektiB Ha Mol PHP yrmmitoro
PhpMetrics. 30ip MEeTpUK MPOrpaMHUX MPOEKTIB € MPOIECOM aHaji3y CTPYKTypHU
KOAY, CKJIAJHOCTi, 3B’S3aHOCTI KJaciB Ta IHIIMX XapakTepucTuk. Kpim Toro,
METPUKH KOJY BHUKOPUCTOBYIOTHCA TpPU MOOYAOBI MOJEieH Jis OILIHIOBaHHS
SKOCTI1 MPOTpaMHOTO 3a0e3neueHHs [1].

Hapaszi, 360ip wmetpuk GitHub mnpoektiB Ha MoBi PHP pgoBoauthes
BUKOHYBATH B PYYHOMY PEXKHMi, IO € YK€ IOBUIBHUM IMPOIIECOM, TaK SK
KOPHCTYBa4 Ma€ CIOYaTKy OTPUMATH KO MIPOEKTY, BUKOPUCTOBYIOUM yTUIITY Git
YU 3aKayaBIIM 1 PO3IMAaKyBaBIIM Zip apXiB, HICIAS YOO Ma€ 3alyCTUTU YTHIITY
PhpMetrics 1 ckomitoBaTH 3HaY€HHS HEOOXITHUX METPUK B okpeMuil ¢aiin. Kpim
TOTO, AJI1 OTPUMAHHS CEPEIHIX 3HaYeHb METPHUK Ha KJlac, JOBOAUTHCSA MPOBOAUTH
OKpeMi pO3paxyHKH JUisi KOXXHOTO TPOEKTY, IO BHUMarae Ine OuIblIe dacy.
ABTOMAaTH3aIliA MUX i J03BOJUTH 3HAYHO TpHUCKopuThU 30ip Merpuk GitHub
npoekTiB Ha MoB1 PHP.

Mertoro pobGoth € po3poOKa MPOrpaMHOTO  3a0C3MEUCHHS IS
apToMaru3aiii 30opy wMerpuk GitHub mnpoektiB Ha wmoBi PHP  yrtumitoro
PhpMetrics.

3aBJaHHS:

1) mpoBecTM aHalli3 MOPAKTUYHOI 3a4adl  1HXEHEepli MNpPOrpaMHOro
3a0e3MeUeHHs 3 PO3pOOKHU MPOTPaMHOTO 3a0e3MedYeHHs Il aBTOMaTu3arlii 300py
metpuk GitHub npoektiB Ha moBi PHP ytunitoro PhpMetrics;

2) pO3TIsIHYTH iICHYIOYE MpOorpaMHe 3a0e3MeUeHHs AJi1 aBToMaTh3allli 300py

METPUK MPOTPAMHUX MPOEKTIB.
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3) BUKOHATH MOCTaHOBKY 3aJaul Ha pO3pOOKY MPOrpaMHOro 3abe3meueHHs

11 aBToMartm3aiiii 30o0py Merpuk GitHub mnpoektie Ha mMoBi PHP yrtumitoro
PhpMetrics;

4) nmnpoBecTM aHai3 BUMOI JO MPOrPaMHOro 3a0e3MeyYeHHs IS
aBromaTtuzaiii 300py Merpuk GitHub mnpoektiB Ha MoBi PHP yrumitoro
PhpMetrics;

5) BUOpaTH apXiTEKTypy MNPOrpaMHOTO 3a0e3MEeUeHHS I aBTOMaTH3aIlii
300py metpuk GitHub mpoekti Ha moBi PHP ytumitoto PhpMetrics;

6) pO3pOOUTH MPOEKT MPOrPAMHOTO 3a0€3MEUCHHS JIJIsI aBTOMAaTH3aIlli 300py
metpuk GitHub npoektiB Ha moBi PHP ytumitoro PhpMetrics;

7) IpOBECTU TECTYBaHHS Ta BUIPOOYBAaHHS MIPOrPAMHOTO 3a0€3MEeUeHHS JIs
apromatuzaiii 3060py Merpuk GitHub mnpoektiB Ha MoBi PHP yrumitoro
PhpMetrics.

O06’ekToM KBam@ikaliifHOI POOOTH € MpOIEC PO3POOKU MPOTPAMHOTO
3a0e3nedeHHs I apToMatu3ailii 300py metpuk GitHub mpoektiB Ha moBi PHP

yruiitoro PhpMetrics.



1 AHAJII3 [TPAKTUYHOI 3AJAUI IHXXEHEPII [TIPOTPAMHOI'O
3ABE3IIEYEHHA TA IIOCTAHOBKA 3A/IAYI HA PO3POBKY
[IPOTPAMHOI'O 3ABE3IEYEHHS /111 ABTOMATU3ALIL 350PY
METPUK GITHUB ITPOEKTIB HA MOBI PHP YTUJIITOIO PHPMETRICS

1.1 Amnami3z mpakTH4HOI 3a/1ayl 1HXEHepii MporpamMHOro 3abe3medeHHs 3
pO3po0KH TIporpamMHoro 3ade3rnedeHHs A aBTomaTu3aiii 30opy merpuk GitHub

npoekTiB Ha MoBl PHP ytumitoto PhpMetrics

Po3pobOka mporpamHoro 3a0e3neyeHHs AJid aBTOMAaTu3alii 300py METpHUK
GitHub mpoextiB Ha MoBi PHP ytunitoro PhpMetrics € mpakTudHOIO 3a7a4ero
1HKEHEPIl NPOrpaMHOro 3a0€3MeUYeHHs, 1110 XAPaAKTEPU3Y€EThCI KOMIUIEKCHICTIO Ta
HEBU3HAYEHICTIO YMOB. KOMIIJIEKCHICTP Ta HEBU3HAYEHICTh peali3alii LbOTo
IPOrpaMHOrO 3a0€3MEUEHHS 3YMOBJICHO HEOOXIJHICTIO YIPABIIHHSI POOOTOIO
yriwntamu Git 1 PhpMetrics 11st oTpumaHHST 3Ha4Y€Hb METPUK IPOrPAMHHX
poeKTIB po3TamoBanux Ha GitHub, a Takox HEOOX1AHICTIO MOOY/I0BU 1HTYITUBHO
3po3yMmuioro iHTepdency KopucTyBauda. 3amyck 1 00poOka pe3yibTariB poOOTH
BKa3aHUX YTWJIT BUMAara€ BpaxyBaHHS MOKIIMBOCTI 300iB uepe3 mpoOjemMu 3
MEpEXKEI0 UM uepe3 aBapiiiHe 3aBepIleHHsS pOOOTH YTHUIIIT.

Hapazi 30ip wmerpuk g PHP-mpoekrtiB, po3mimenux Ha GitHub,
BUKOHYETHCS TIEPEBAXKHO B pydHOMY peskuMi. Lleit rmpoiiec BKIItOYae KijbKa €TarliB:

1) oTpuMaHHs BUXIAHOTO KOAY MPOEKTY (3a momomoror ytuiitu Git abo
HUIIXOM 3aBaHTAXKEHHSI Ta PO3MaKyBaHHs Zip-apXiBy;

2) 3anyck yrtunita PhpMetrics aig ananizy Kony;

3) pyuna oOpoOka pe3yibTaTiB podoTH yruiitu PhpMetrics.

Jlis OTprUMaHHSI BUXIIHOTO KOy MPOEKTY BUKOPUCTOBYEThCs yTuiita Git,
a00 K 3aBaHTaXXYEThCA Ta PO3IMAKOBYEThCs Zip-apxiB. Bukopucrtanus yrtuiitu Git
BUMAara€ 3HaHHS IMapaMeTPiB KOMAHJHOTO psijKa, a00 BCTAHOBJIEHHs rpadiuHOro
iHTepdeiicy KopucTyBaua A AAHOT YTWIITH (B TOMY YHCII HEOOXITHO BMITH

BUKOPUCTOBYBATH JOJIATKOBI MapaMmeTpu, MO0 3aBaHTaXUTH JIMIIE OCTAHHIO
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BEPCII0 TPOEKTY, HE 3aBAHTAXYIOUM ICTOPIIO BEPCiH, SKa MOXKE 3aiiMaTH COTHI

MerabaiT Miclsg Ha JIUCKY). 3aBaHTXKEHHS Zip-apXiBy BUMarae po3naKkOBYBaHHS
3aBaHTaXEHOTO (pailiry, a MOTIM HOTO BUIAJICHHS.

3anyck ytwmith PhpMetrics Takok BHUMarae 3HaHHS [apaMeTpiB
KOMaHJTHOTO psAJIKa, OCKIJIBKH 32 3aMOBUYBAaHHSIM YTHJIITa BUBOJUTH PE3yJIbTaTU B
TEKCTOBOMY (hOpMaTi, OKpYTIIIOI0YHN yCepeIHEH1 3HAYCHHSI METPHUK JI0 JIBOX 3HAKIB,
0 HE € JOCTAaTHBOIO TOYHICTIO B JESKUX BHMaAKaXx. ToMy 3a JI0MOMOTOIO
napaMeTpiB KOMaHTHOTO psAaKa Tpeba TeHepyBaTH 3BIT y QopmaTi csv, SKHi
MICTUTHME II0BHI JaHI.

HeoOxinHicTh pydHOi 00poOKu pe3yibTaTiB pobotu ytuwiitu PhpMetrics
MOSICHIOETBCS TUM, 110 3BIT y JOpMaTi CSV MICTUTh 3HAYEHHSI METPHK JJI1 KOKHOTO
KJIACy MPOEKTY OKPEMO, a JUIsl MOAAIBIIOT0 BUKOPUCTAHHS HEOOXIIHO MAaTH CyMY,
abo X ycepedHEHl 3HAYCHHsS METPUK (3aIeKUTh Bifg MeTpuku). Lli po3paxyHku
JIOBOJIUTHCSI BUKOHYBAaTH BpPYYHY IS KOXKHOTO TPOEKTY oOkpemo. [loTim
HEOOXIJTHO CKOMIIOBAaTH OTPUMAaHI METPUKU y okpemuid (aitn. Takuii migxia e
TPYAOMICTKHM, TOBUIBHHM 1 CXHJIBHAM JO JIIOJCHKUX TIOMHJIOK, IO 3HIDKYE
e(dEeKTUBHICTh aHAJI3Y Ta YCKJIAIHIOE TTIOBTOPEHHSI TIPOLIECY ISl BETUKOI KIJTbKOCTI
mpo€eKTiB. Takuil MiAXiA € HEMPAKTUYHUM ISt TPO(eCciitHOro BUKOPUCTAHHS, 110
MIJIKPECIIIoe He0OX1THICTh aBTOMATH3alll1 IPo1IeCy 300py METPHK.

Po3pobka mporpamHoro 3abesneyeHHs Ui aBTOMaTH3allli 300py METpHUK
GitHub npoextiB Ha moBi PHP ytumnitoro PhpMetrics 103BOaUTE aBTOMaTU3yBaTH
pPYTUHHI omeparlii, moB’s3aHi 31 300pOM METPHK, 3MEHIIUTH BIUIMB JIFOJACHKOTO
dakTopa, TABUIIUTH MIBUAKICTh 300py METPHUK KOy 0€3 MOMUIIOK, BUHUKHEHHS

SAKUX MOXJIMBE IIPHU PyUHIid 00poOIIl pe3yabTaTIB.

1.2 AmHaimi3 ICHYIOUOTO MPOTPAMHOTO 3a0e3MEeuUeHHs JIS aBTOMAaTH3allii

300py METPHUK MPOTrPAMHUX MPOEKTIB

CrneuianizoBanuM 1HCTpyMeHTOM Juisi  aHaiizy PHP-kony €  yrumita

PhpMetrics [2], sika mJ03BOJIsIE OTpPUMAaTH 3HAYEHHS OCHOBHHUX METPHK
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IPOrpaMHOr0 3a0€3MEeUeHHs, TaKuX SIK KUIBKICTh KJIAaciB 1 METOMAIB Yy MPOEKTI,

[UKJIOMaTUYHA CKJIAHICTh, 1HACKC 3B’ s13aH0CTi, MeTpuku LCOM, DIT Ta ixmi.

PhpMetrics mpairoe nuisixom asanizy BuxigHoro koay PHP-mpoektiB 1
reHepye aetanbHi 3BiTH y Qopmari HTML, JSON ab6o CSV, mo no3Boisie
KOpHCTYBauaM MEperjisijaTi pe3yiabTaTu uepes3 BeOiHTepdeiic abo o0pobisaTu ix
IporpaMHoO. YTHIIITA MIATPUMYE THTETPAII0 3 KOMAHIHUM PSJIKOM, 110 POOUTH ii
MPUAATHOIO JIJISl aBTOMATH3allli.

B Toli cammii wac, BiAcyTHICTH BOymoBaHoi iHTerpamii 3 GitHub nns
aBTOMATUYHOIO OTPUMAHHS KOJy PENO3UTOPIiB BUMarae BUKOHAHHS JOJATKOBUX
N KopucTyBaya, o6 3aBaHTaxuT Koj 3 GitHub, a Takox mob6 oTpumaru cymy
YU CEepeHE 3HAUYECHHS METPHUK 31 3r€HEpPOBaHMX JAETAIbHUX 3BITIB. BiaCyTHICTH
IHTYITUBHO  3po3yMmisioro, TpadiuHoro intepdeiicy poOUTh HEMOXKIMBUM
BUKOopucTaHHa yTtwiith PhpMetrics nams  kopucTyBadiB, $KI HE BMIIOTh
KOPHCTYBAaTUCh KOMAHTHUM PSIIKOM.

Yrumita MetricHunter [3] 1o3Boisie 30ip METPUK  MHPOrpaMHOIO
3a0e3nedenHs 13 myomiunux GitHub penosurtopii, B Tomy umcm geski OOII

MeTpuku (pucyHOK 1.1).

— w |-Choose an option 4-Select an operation

s é"'/ 3-Select repositories to operate 2-Filter and search for repositories
[T

Unieiact 05 W irdnn siwn Hiame ] Devrizter Twar S Ensior
Compisnea

ey e
- a e s e I

s 1 e Explore Repositories - amizin -
. L - 5
r
----- LY [0 b = o — ("}
. -
- e [rre— sy .
CHFIETY IHY] Siwmaiinn for Burbulem Phbpa-arTuits S srpp sindsied war ey
GFEIEY IHT] Dioning 121187 oo dpp bt rumie_ £
EHELEI? W] Dored mal 287 AoskplsorApg secambaly. a JIilL":\. 1.]['..‘ [‘-'[Ug] c55
DHELE? 1] Cabrudaing iativsin far 207 WCakeubiivrhgg
DHRLR? M) Sumiaricn dor tn LT, Cakouimis A ko uscsishly
TSR HF] Cacnbg el Richi g a1
0 5 10 1] e e/ gt s oy
[0 B 19 10 £ g ALt 8 Vit Frrtaria b s
LW TN IHY] Siaabins b ]
(3% Lk IHY] Tinrieg e

Pucynox 1.1 — 3nimok expany Ytuiitu MetricHunter [3]
MetricHunter aBromaTusye mnpoiec 300py BKa3aHMX METPHUK, BUKOHYIOUH

MONIYK TMyOJIYHUX PEMO3UTOPIiB 32 3aJaHUMH KpUTEpisMH (HANPHUKIAA, MOBa
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porpamMyBaHHs, KUTBKICTh 31pOK), MICIS YOTO0 BUKOHYIOYM 3aBaHTAXKCHHS KOY,

3anmyck yTwiith SourceMonitor st 300py METpUK, Ta Te€HEpy€e HaOOpu JaHUX Y
dopmati CSV 115 mOJaIbIIOro aHamizy.

MetricHunter miarpumye 30ip METpHUK IS KUIBKOX MOB MPOTrpamMyBaHHS,
Bitouaroun C++, Java, C#, ane ne PHP. Bincyrnicte miatpumku PHP poGuth
HEMOKJIMBUM OTpUMaHHS MeTpuk koay ans PHP-mpoextiB. Kpim Toro, nHabip
MeTpuk ytwiitd MetricHunter € oOmexxenum y mopiBHsSHHI 3 PhpMetrics
(manpuxman, BiacytHi LCOM ab6o DIT). Pobora MetricHunter 3anexHa Bin
crabuibHocTi GitHub API, mo BuMarae CTBOpPEHHS KJtOua JOCTYIY 1 MOXKe
BUKJIMKATU 300i. 3amyck yTwiitu MoxumBuil Tutbkn Windows 11, a Ha Linux
cucrtemax MetricHunter npaitoBatu He Oy/e.

[IpoBenenwuii anamniz nokasye, mo PhpMetrics € onTuMaasHUM BUOOPOM LISt
300py meTpuk koay PHP-npoekTiB 3aBasiku cBoil crerianizaiii Ha MoBi PHP Ta
HIATPUMII MIMPOKOro crekTpy Merpuk. Ilpu npomy PhpMetrics He mae MOBHOI
aBTOMAaTH3allli BCIX eTamiB 300py METpUK (OTpUMaHHS KOy, aHalli3, 30€peKeHHS
Ta arperamisa ganux) s PHP-npoextiB Ha GitHub. Jlns ycyHeHHS 1bOTO
HEJIOJIIKY ITPOTIOHYETHCS PO3poOKa MPOrpaMHOro 3ade3neueHHs IS aBTOMaTH3aIlli
300py metpuk GitHub mnpoextiB Ha MoBi PHP yrtumitoro PhpMetrics. Take
pIlIEHHS 103BOJIUTH ABTOMATU3YBAaTHU 1 MIJBHUILWTU MIBUAKICTE 300py METPHUK
KOJy, a TaKOX 3pOOUTU MPOIEC JOCTYIHUM JIJISi HIUPOKOTO KOJa KOPUCTYBAUiB 1

3MOKe IpaltoBaTy Ak Ha miargopmi Windows, Tak 1 Ha miatgopmi Linux.

1.3 TlocraHoBka 3amadi Ha pPO3POOKY MPOTPAMHOTO 3a0€3MEUCHHS IS

aBromatu3ailii 30opy metpuk GitHub mpoektiB na moBi PHP yTumnitoro PhpMetrics

Buxoasus 3 BHKOHAaHOrO aHami3y NPaKTUYHOI 3ajadi  1HXKeHepii
pOrpamMHOro 3a0e3MedYeHHs] 3 PO3POOKM MPOrpaMHOTO 3a0€3MeYeHHsT Ta aHaIi3y
ICHYIOYOTO TPOTPaMHOTO 3a0e3NeueHHs JUisi aBToMaru3alii 300py MEeTpUkK
MPOTPAMHUX MPOEKTIB CHOPMYIIOEMO MTOCTAHOBKY 3ajJ1aui: HEOOX1THO PO3POOUTH
mporpamMHe 3a0e3mnedeHHs s apToMaru3aiii 30opy metpuk GitHub mpoekTtiB Ha

moBi PHP ytumnitoro PhpMetrics.
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Bumoau 0o cknady euxonysanux ¢hynxyiu

[Iporpamnue 3abe3rneueHHs sl aBToMarm3aiii 300py wmerpuk GitHub
npoekTiB Ha MOBI PHP ytumitoro PhpMetrics moBuHHE 3a0€3MEUNUTH MOXKIIUBICTh
BUKOHAHHS HACTYITHUX NEpepaxoBaHUX (PYHKITIH:

1) noaBaHHs TUITY MIPOEKTY;

2) BUIAJICHHS TUITY TIPOEKTY;

3) mepers COUCKY THUIIB MPOEKTIB,;

4) nogaBaHHS MIPOEKTY;

5) BUJATICHHS TIPOEKTY;

6) mepersi] CIUCKY MPOEKTIB;

7) OTpUMAaHHS METPUK MPOEKTIB.

Bumoeu 0o opeanizayii éxionux ma 6UxXioHUx OAHUX:

Jlis mopaBaHHS TUIY MPOEKTY: BXIAHUMH JAaHUMHU € Ha3Ba THITY MPOEKTY.
BuxiguuMmu nanuMu € 3amnuc y 0asi JaHuX PO HOBUM THUII IPOEKTY.

JUIst BUIAJIEHHSI TUIy MPOEKTY: BXIJIHUMU JAaHUMHU € 1eHTU(dIKaTOp abo
Ha3Ba THUIY MPOEKTY. BUXITHUMU JaHUMU € OHOBJICHA 0a3a MaHux 0e3 BKa3aHOTO
TUITY MIPOEKTY.

JUist mepernsigy CHHUCKY THIMIB MPOEKTIB: BXIIHMUMHU JaHUMHU € 3alHUT Ha
OTPUMaHHS CIUCKY. BUXITHUMU TaHUMH € CIHUCOK THUIIIB MPOEKTIB y TAOJIMUYHOMY
a00 1HIIOMY 3p0o3yMiIoMy (hopMarTi.

Jlns nonmaBanHsa mpoekTy: BXximHuMmu gaHuMu € URL-agpeca GitHub
PEMO3UTOPII0 Ta THUIl MPOEKTY. BUXITHUMU MaHUMHU € 3amuc y 0asi JaHuX Mpo
HOBHM IPOEKT.

JIist BUOaneHHsT MPOEKTY: BXIAHUMH AaHUMU € ineHTudikatop adbo URL-
azpeca MPOEKTy. BUXiIHMMHU JaHUMHM € OHOBJEHA 0a3a JaHUX 0e3 BKa3aHOro
MIPOEKTY.

JIyist meperssiay CUCKy MPOEKTIB: BXITHUMU TAHUMH € 3alUT Ha OTPUMaHHS
cnucKy. BuxiiHuMM JaHUMM € CIHUCOK MPOEKTIB 13 3a3HaueHHsM ix URL-angpec Ta

TUIIB y TaOJIMYHOMY (pOopMaTi.
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JIJist OTpUMaHHS METPUK MPOEKTIB: BXITHUMHU JTaHUMH € THIT IPOEKTY, /1aTa,
CTaHOM Ha 5Ky HEOOXiJIHO OTpHMATH KOJ, Ta IUIAX IO KaTajory, B SKUW Oyne
BUKOHAHO 3aBAaHTAXEHHS BHXIJHOTO MPOEKTIB. BUXiMHUMH NaHWUMH € 3BIT ¥y
TabauyHoMy (Qopmari 13 TPOEKTaMH BHOPAHOTO THUIY Ta arperoBaHUMH
3HAYCHHSMH METPUK (cyMa abo cepeaHe) OTPUMAHMX IIICIsA 3alMyCcKy YTHIITH
PhpMetrics: KiTbKICTh PSAKIB KOAY, KUIBKICTH JIOTIYHUX PSIKIB KOAY, KUTBKICTh
PANIKIB KOMEHTApIB, KUIBKICTh KJIACIB, KIJIBKICTh 1HTEP(ENCIB, KITBKICTh METO/IIB,
CepellHE BX1THE 3YCIUICHHS, CEpeIHE BUXITHE 3UCTUICHHS, CEpeIHs HECTAOUIbHICTD,
ITMOWHA JepeBa YCHAAKyBaHHS, CEpeIHS MUKIOMATHYHA CKIAIHICTh, CEpeIHs
BIJIHOCHA CKJIQJIHICTh CUCTEMH, CEPEIHs CKIAJHICTh, CEPEIHs KUIbKICTh MOMMIIOK

Ha KJIac, CepeIHs KUIbKICTh Ne()eKTIB Ha KJac.

Bumoeu oo cknady ma napamempie mexHiuHux 3aco0is:

Onepamiitna cucrema: Windows a6o Linux.

ITpormecop: Intel Core 13 abo exBiBaneHT, 2.5 I'T1, 2 siapa Ta Oible.

[HTEepHeT: cTabinbHe 3’€IHaHHS 31 MBUAKICTIO 1 MOIT/C.

OneparuBHa nam’at1s: 4 I'b.

XKopcrkuit guck: minimym 500 MbB BinpHOro mpocropy mis 30epiraHHs
BUXIJTHOTO KOAY IIPOEKTIB 1 3BITIB.

Po3pobiene mporpamue 3abe3reueHHsS Mae 3a0€3MEeUUTH aBTOMATH3AIIIO
BCiX eTariB 300py METPUK, MOYMHAKOYM BiJ] 3aBaHTAXEHHS KOy N0 30€peKeHHS
pE3yNbTaTIB, a TAKOXK HAJATH 3pYYHHUH Tpadiunuil iHTEepdeic sl KOPUCTYBaviB,
Kl HE MalTh HABUKIB y pPOOOTI 3 KoMmMaHAHUM psiakoMm. lle mo3Bonuth
BUKOPHUCTOBYBATH MpOrpaMHe 3a0€3MeUeHHs JIJIsl aHai3y Belukoi Kiabkocti PHP-

npoekTiB Ha GitHub.
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2 PO3POBKA IMPOI'PAMHOI'O 3ABE3IEYEHHS JJ151 ABTOMATU3ALIIL

3bOPY METPHUK GITHUB ITPOEKTIB HA MOBI PHP YTUJIITOIO
PHPMETRICS

2.1 AnHani3 BUMOT 70 IIPOTrpaMHOro 3a0e3MeUeHHs JIJIsi aBToMaTu3allii 300py

metpuk GitHub npoexTtiB Ha moBi PHP yTunitoro PhpMetrics
Bci nii 3 mporpamHum 3abe3neueHHSM OyAyTh BHKOHYBAaTUCh OIHUM

aKTOPOM — KOpHUCTyBaueM. BapiaHTH BUKOPHUCTaHHS MPOTPaMHOIO 3a0e3MeueHHS,

K1 BIJMOBIJIAIOTh TIOCTAHOBIII 337a4l HA HOro po3poOKy, 300pa’K€HO Ha PUCYHKY

2.1.
OTPMMATH METRHEN
OOATH NPoERT
NpOEKTY

OoaaTtid TN NpoEKTY

!

KopucTtyead

Mepernan cnMcky
TUNIE NPOSKTIE

EpErNAHYTH CNWCO
NpoEKTIB

N
a

Pucynok 2.1 — [{iarpama BapiaHTIB BUKOPUCTAaHHS MPOTPAMHOTO 3a0€311eUEHHS
Ut aBToMartu3aiiii 30opy merpuk GitHub npoekriB Ha moBi PHP yTumitoro

PhpMetrics

Crenmdikarrii BapiaHTIB BUKOPUCTAHHS HaBEICHO y Ta0muIpix 2.1-2.7.
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Tabmunsg 2.1 — Croenudikamiss BapiaHTy BUKOpHCTaHHA «JlogaTu Tum
IPOEKTY»
CxitagoBa Omnuc

Hasga npenieieHty

Jlonatu TUI IPOEKTY

Onuc nperenenTy

KopucryBau 1ogae HOBUIA TUIT IPOEKTY, 00 KiIacu(pikyBaTu
GitHub npoextn 3a meBHUMH KaTeropisiMu (HampuKiIam,
"Iutepuer marazun", "I'pa'")

AKkTopu

KopucryBau

IlepenymoBHu

Ha3Ba Tumy npoekTty He icHye B 0a3i JaHUX

BazoBuit moTik

KopuctyBad BiiKpHUBa€e CIUCOK TUITIB MMPOEKTIB.

KopucrtyBau BBOJWUTH Ha3By THILYy IPOEKTY (psIOK, 10 255
CHUMBOIJIIB).

KopucryBau miaTBep/)Ky€e BBEIECHHS HATUCKAHHAM KHOIKHU
"lomatu".

AJIbTEpHATUBHUN
MOTIK

Axmo Ha3zBa TOpPOXKHS abo0 TmepeBulrye 255 CHUMBOIIIB,
KOpHCTyBauy BiJOOpa)kaeThCsl MOBIIOMIIEHHS [TPO MOMMIIKY 3
MIPOXaHHIM BBECTH KOPEKTHY Ha3BYy.
Skimo Ha3zBa BXKE ICHYE, KOPHUCTYyBady BIJIOOpaKa€eThCs
MOBIJOMJICHHS MpO AYOJIOBaHHS 3 IPOIO3MIIEID BBECTU
1HITY Ha3BY.

[TicnssymoBu

HoBuii Tun mpoekTy noaaHo A0 0a3W JaHMUX 13 Ha3BOKO Ta
YHIKQJIbHUM 1JIEHTU()IKaTOpOM

Tabmuusg 2.2 — Cneumdikaiiss BapiaHTy BUKOpHUCTaHHS «Bumanutu tun

MPOEKTY»

CxkiagoBa

Onuc

HasBa npeuenenty

Bupganutu tun npoekrty

Onuc npeueneHTy

KopuctyBau Bujasnse iCHyrOUMH T NPOEKTY 3 6a3u JaHUX

AKTOpH

Kopucrysau

[lepenymoBH

Tun npoekTy icHye B 0a31 JaHUX

ba3oBuii moTik

KopuctyBau BiAKpUBa€e CIMCOK THUIIIB MTPOEKTIB.

KopucrtyBau o0upae TUI IPOEKTY 31 CIIHUCKY.

KopucrtyBau miaTBep/Ky€e BHAAJIECHHS HATHUCKAIOYM KHOIKY
"Bunganutu".

AJbTEepHATUBHUM
MOTIK

SIKII0 TUI IPOEKTY TOB’A3aHUM 13 IPOEKTAMH, KOPUCTYBauy
BIIOOP@KAETHCA  TOBIJOMJICHHS ~ NMPO  HEMOXKJIUBICTDH
BHJTAJICHHS 3 ITPOMO3HUINEI0 BUIAJIUTH ITOB’SI3aH1 IIPOEKTH

[TicnssymoBu

Tun npoexTy BugaieHo 3 6a3u JaHux
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Tabmuns 2.3 — Crnenudikaiiist BapiaHTy BUKOPUCTaHHS «JloaTH MPOEKT»

CkiagoBa

Onuc

Hasga npenieieHty

Jloati poeKT

Onwuc npenenenty

KopuctyBau nonae noBuii GitHub mpoext mo 6a3m
JAHHX JUTSI TOAJIBIIOTO aHATI3Y METPHUK

AkTOopHu

Kopucrysau

[lepenymoBu

URL-ampeca € xopektHoro azapecoro  GitHub
PETO3UTOPIIO.

bazoBuii moTtik

KopuctyBau BiIKpHBaE CIUCOK MPOEKTIB.

Kopucrysau BBOJIUTH URL-agpecy GitHub
PETO3UTOPII0 (psinoK, HaIpUKIIaI,
https://github.com/BacHuK/pemno3uTopiii).

KopuctyBau oOupae THUI TPOEKTY 31  CIHUCKY
JIOCTYITHUX THUIIB.

KopuctyBau miaTBEepIKye BBEICHHS HATUCKAHHIM
kHonku "JlomaTu".

AnbTEepHaTUBHUMI MOTIK

SAxmo URL nHe BanijiHa, KOpUCTYBady Bi10OpakKa€THCS

noBimomsienHs  "Hekopektna ~ URL-agpeca" 13
IIPOXaHHSIM BBECTU KOpPEKTHY ajpecy. [IoBepHEHHs 10
KpoKy 1.

Axmo npoekt 13 Takoto URL yxe icHye, kopucTyBauy
B1JI0Opa)KA€THCS TOBIJJOMJICHHS TPO JTyOJIFOBAHHS.

[TicnstymoBu

HoBuii npoexT nogano o 6a3u ganux i3 URL, Tumnom
Ta 11eHTU(IKATOPOM

Tabmuns 2.4 — Crnenudikaiiist BapiaHTy BUKOpUCTaHHS « Bumamutu npoexT

CkiagoBa

Omnuc

HasBa npeuenenty

Buanutu npoext

Onuc npeueneHTy

KopuctyBau Buiasnsie iCHyrOUMi MPOEKT 13 0a3M TaHUX

AKTOpH

Kopucrysau

[lepenymoBH

[TpoekT icHye B 6a3i JaHUX

ba3oBuii moTik

KopuctyBau BiAKpHBaE CIMCOK MPOEKTIB.

KopucrtyBau o0upae mpo€eKT 31 CIUCKY.

KopucrtyBau mniaTBepaKye BUIATICHHS HATUCKAHHIM
KHonku "Bunanutn".

AnbTEepHATUBHUHN TTOTIK

Axmo  mpoekt  He  BHOpaHO,  KOPHUCTyBady
BiIoOpaxkaeThcs moBiomsieHHs "[IpoekT He icHye".

[TicinstymoBu

[TpoexT BumaeHo 3 6a3u JaHUX
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Tabmung 2.5 — Cnenudikariis BapianTy BUKopucTaHHs «OTpuMaTH METPUKU

MIPOEKTIBY

CkiagoBa

Omnuc

Hasga npenieieHty

OTpuMaTH METPUKH MPOEKTIB

Onuc nperenenTy

KopuctyBau 3amyckae aHalli3 METPHK MJIsl TIPOEKTIB
oOpaHoro tumy 3a gomnomororo PhpMetrics 1 oTpumye
arperoBaHuii 3BiT

AKkTopu

KopuctyBau

[lepenymoBu

Jli1s 0O6paHOTO TUTY € IOHANMEHIIIE OJTUH MPOEKT.
[nsx mo karajory Ajsl 3aBaHTaKEHHS KOy MPOEKTIB
ICHY€ Ta TOCTYITHHUH JJIsI 3aIHCY.

Ba3zoBuit moTik

KopucrtyBau o6upae Tum mpoeKTy.

KopucrtyBau BBOAWTH ATy, CTAHOM Ha SIKy HEOOXIJTHO
oTpuMatu Koj (Hanpukiag, 2025-05-20).

KopuctyBau Bka3dye muisix 0  KaTajlory  Jyist
3aBaHTaXCHHS BUX1JHOTO KOJY.

KopuctyBau miaTBepaKye 3aMUT HATUCKAHHIM KHOTIKU
"OTtpumaTy METPUKH".

KopuctyBauy BioOpaxaeTbcsi 3BIT y TaOJIMUYHOMY
dbopmari.

AnbTEepHaTUBHUMI MOTIK

Akmo s TUIY HEMae MPOEKTIB, KOPUCTYyBady
B1J100paxkaeThcs moBigomiieHHs "[IpoekTu BiaCyTHI".
Skmo nara He BaiijHA, KOPUCTYBauy Bi0Opax)aeThCs
noBigomsieHHs "HekopekTHa para" 13 mOpoXaHHIM
BBECTHU NPABUJIbHY JaTYy.

Skmo momX g0 KaTajgory  He  BamiaHHN  abo
HEJIOCTYITHUH, KOpPUCTyBauy B1JI0OpaKa€THCSA
noBigomsienHs "Hemoctynuuii karajor" 13 mpoxaHHIM
BKa3aTH 1HIIUN TUISX.

Sxkmo Git Checkout He Baamocsi BHKOHATH,
KOPUCTYBauy BiJOOpaXKaeTbCsl MOBIIOMJIEHHS PO
TEXHIYHY TIOMWJIKY 3 TIPOIO3UIIEI TEepPEeBIpUTH
HAJIAIITYBaHHS YTHIIITH.

Sxmo PhpMetrics He BIanocss BUKOHATH, KOPUCTyBauy
BIIOOpaKAETHCA  TOBIAOMJIEHHA  IPO  TEXHIUHY
MOMWIKY 3 TPOIO3ULIEI0 MEPEBIPUTH HANAIITYBAHHS
YTHIITH.

[TicnstymoBu

KopuctyBau oTpumMaB 3BIT 13  arperoBaHUMHU
METPUKAMH.
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2.2 ApxiTekTypa NpOrpamMHOro 3a0e3NedeHHs Uisi aBToMaTHu3alii 300py

metpuk GitHub mpoektiB Ha MmoB1 PHP yTumnitoro PhpMetrics

Jns  po3poOKM  MpOrpamMHOrO  3a0e3MEYeHHs, MPU3HAYEHOTO TS
aBromatu3zaiii 30opy metpuxk GitHub mpoektiB ytumitoro PhpMetrics, o6pano
apxitektypHuit ma6ion MVC (Model-View-Controller). Lleit mabnon 3ade3neuye
YITKAA PO3MOIIN BIAMOBIJATHPHOCTEH MK KOMIIOHEHTAMHU CHUCTEMH, CIPHUSIOUN
MOJYJIBHOCTI, 3pYYHOCTI MATPUMKHU Ta MaciiTaboBaHOCTI [4].

[ITa6non MVC moxminse mnporpaMHe 3a0€3MEUYCHHS] HA TPU OCHOBHI
KOMITOHEHTH:

1) Model (Monens): BiAMOBiAA€ 3a YNpaBIiHHA JaHUMHU, O13HEC-JIOTIKY Ta
B3a€EMOJIII0 3 0a3010 JaHUX.

2) View (Burism): 3a0e3nedye BiIOOpPaKEHHsI JaHUX KOPUCTyBady depes
rpadiuHuii iHTEpPeEiic.

3) Controller (koHTpoJiep): BIJNOBIAA€ 3a B3aEMOJIII0 MIX MOJEIUIIO Ta
BUTJISIZIOM, OOPOOJISIOUN 3alTUTH KOPUCTYBaya Ta BUKIMKAIOYM BIMOBIIHI CEPBICH
JUTsl OTpUMaHHs 200 00pOOKHU JaHUX.

Hiarpama B3aemonii apxitekrypu MVC nokazana Ha pucyHky 2.2.

' ™
KopucTyeay Bzacmonic Burnag
\ J
CrHOoBEMDE
- ~ - \\
Mopens }47&%4{ KonTponep
b "y hL "y

Pucynox 2.2 — Jliarpama B3aemoii apxitektypu MVC
Buxopucranuss MVC 103BoJis€ 130J110BaTH JIOTIKY OOpPOOKHM JaHUX BIJ iX

NpEACTAaBJICHHA, IO ITIOJCTHIYE TCCTYBAHHA Ta HO,Z[aJ'IBI_HI/Iﬁ PO3BHUTOK CHCTCMHU.
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3rimno 3 [5], mabaon MVC € edexkTuBHHM MJii CTBOPEHHS MPOTPAMHOTO

3a0€3IeUeHHsI 13 YITKUM PO3MOAiI0M (QYyHKIIIOHATHHOCTI.

2.3 IIpoekt mporpamMHOro 3abe3nedeHHs sl aBTOMaTu3allli 300py METpHUK

GitHub npoextiB Ha MoBi PHP ytunitoto PhpMetrics

2.3.1 Ecki3HMIl TpPOEKT MNpPOrpaMHOro 3abe3neyeHHs JUIsl aBTOMAaTH3allii

300py metpuk GitHub mpoektiB Ha MmoBi PHP ytumnitoro PhpMetrics

B eckizHOMy MpO€EKTI MpOrpaMHOro 3a0e3MeueHHs JJi1 aBToMaTH3allli 300py
metpuk GitHub npoekrtiB Ha moBi PHP ytumitoro PhpMetrics ctBopeHo 0a3oBy
CTPYKTYpY, fKa BU3HA4Ya€ OCHOBHI CIIEHApIi B3a€MO/Ii1 KOPUCTYyBaya 3 MPOrpPaMHUM
3a0e3neYeHHsIM, OpraHi3aililo JaHuX Ta NpoTOTHUl 1HTepdeiicy kopuctyBaya. Jlis
I[OI0 PO3POOJIEHO AiarpaMH AiSUILHOCTI JIJIi OCHOBHUX BaplaHTIB BUKOPUCTAHHS,
KOHIIETITYaJIbHY MOJIENb JUIsl TPEACTAaBICHHS CTPYKTYpPH JaHUX Ta MPOTOTHI
1HTEpPeiicy KopucTyBaya.

KoHuenrtyanbHa Moaenb NaHUX MpeacTaBieHa y Buriaal ER-miarpamu

MOKa3aHa Ha PUCYHKY 2.3.

M
Tun 1 MpockT

|

Hasea onuit Onuia

Pucynok 2.3 — KoHuenryanabHa MOJIeNb JaHUX TPOTPAMHOT0 3a0e3MeYeHHs TS

T

aBromatu3ailii 30opy metpuk GitHub mpoekTtiB na moBi PHP ytumitoro PhpMetrics
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Jliarpam# IisTTBHOCTI Bi0OpaxaroTh MOCTIAOBHICTh il KOpHUCTyBada Ta

POrpamMHOro 3a0e3neyeHHs Il BUKOHAHHS (DYHKIIH, TAKUX K JOJaBaHHS TUITY
MPOEKTY, BUJIAJICHHS TUITY MPOEKTY, NOJAaBaHHS MPOEKTY, BUJAJIICHHS MPOEKTY Ta
OTPUMAaHHS METPUK MPOEKTIB.

JiarpaMmy IisfIbHOCTI JUIsl BaplaHTy BUKOpUCTaHHSA «OTpuUMaTd METPUKH

MIPOEKTIBY» MOKA3aHO HAa PUCYHKY 2.4.

®
!

Bigxputi naHene 36opy MeTpUE

'

e, 4

v

OBpaTi THN NpOEKTY

v

Brasatu gaty i wnax go
Katanory

e, 4

v

JapaHTAHUTH Kog Yepes Git AP

'

e, 4

v

Janyctuth PhphMetrics

v

OBpobHTH METDUEKK

v

36eperti pesynNETaTH

v

BigobpaznT 38T KOpDUCTYEIYY

'

Pucynox 2.4 — Jliarpama misuTbHOCTI JUTsl BApiaHTy BUKOpUCTaHHA «OTpuUMaTH

METPHUKHU MTPOEKTIBY



Ecki3u inTepdeiicy kopucTyBaya oka3aHo Ha pucyHkax 2.5 —2.6.
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Types Projects Checkout

CnUcoK TUNie

Hazga Tyny: [ [Mone eeeneHHA] J

|f Oooatn | [Pe.qaryamu J [ Buganuti J

Pucynok 2.5 — IIpotoTun maHeni 31 CMUCKOM THUITiB ITPOEKTIB

Types Projects Checkout

CNUCOK NpoekTiE

Haaea nposkTy: [ [Mone aeeneHHA] J

Donatu | [Pe,qaryamu J [ Buoanuti J

Pucynok 2.6 — IIpoToTur nmaHesni 31 ClIUCKOM MTPOEKTIB
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2.3.2 TexHlyHUN TPOEKT MPOTPAMHOTO 3a0E3MEUEHHS MJIs aBTOMAaTH3aIlii

300py meTpuk GitHub npoekrtiB Ha moBi PHP ytumnitoro PhpMetrics

TexHIYHMI TPOEKT MPOTrpamMHOrO 3a0e3NeyeHHs JAeTali3ye CTaTUYHY Ta
JWHAMIYHY MOJIEJI1, a TaKOX JIOTIYHY MOJIeJb TaHUX, K1 € OCHOBOIO JIJIs peajtizali
nporpaMHoro 3adesnedyeHHs. CtaTmuHa Monenb mpenctaBieHa UML-miarpamoro
KJaciB Ta coenudikamisMu KiaciB, auHamiuHa moxaens — UML-npiarpamamu
MOCIAOBHOCTI JJISI KJIFOUOBUX IIPEIS/ICHTIB.

Jliarpama KJ1aciB MpOrpaMHOTO 3a0e3MeueHHs Jid aBToMaru3aiii 300py
metpuk GitHub mnpoekrtiB Ha MoBi PHP yrtumitoro PhpMetrics moka3zana Ha

PHUCYHKY 2.6.

@ ¢ Main()
main(String(l) vois

Project(Sting, Type)
Project()
String ) String o

) & equals(Object) boolean type
asnCode()

Type s Long
Swing R

rice()

Pucynox 2.6 — Jliarpama kjaciB mporpaMHOTro 3a0e3reueHHs JjIsl aBTOMaTH3aIlii

300py meTpuk GitHub npoekriB Ha moBi PHP ytunitoro PhpMetrics
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Crenuikaris knacy Main

[Tpusznauenns: Touka Bxony B noaatok GitHub Project Manager, inimiamnizye
Hibernate, HamamroBye Burisa intepdeiicy Ta 3amyckae TojoBHE BikHO. Kiac €
IIPOCTOI0 TOYKOIO BXOJY, SIKa JieJIeTye OCHOBHY (QYHKIIIOHAIbHICT, MainFrame Ta
HibernateUtil.

Atpulytu: BincyTHi (cTaTUYHUIN KJ1ac).

Metonnu:

main(args: String[]): void: 3amyckae nogaTox

Cneuudikaris kiaacy PhpmetricsService

[Ipuznauennsa: Bukonye ytuiity PhpMetrics nnst aHamizy BUXIZHOTO KOy
IPOEKTY B 3a/1aHOMY KaTajo3l Ta FeHepye 3BITH.

ATpubyTH:

PHPMETRICS _SCRIPT: String (static final) — musix po ckpunta
PhpMetrics 3a 3aMOBUYyBaHHSIM.

Metonu:

runPhpmetrics(directory: File): void: 3amyckae PhpMetrics y BkazaHomy

KaTao3i, CTBOPIOIOYH 3BITH.

Crneuudikamis kinacy GitHubService

[lpuznauennsa: Hagae @yskmionansHicTh 11 podbotn 3 GitHub-
PENO3UTOPISIMH, BKIIOUAIOUM KIIOHYBaHHS, NEPEBIPKY TUIOK 1 TETiB 3a JaTolo, a
TaKO>K OTPUMAaHHSI CIIHCKY TETIB.

ATpubytu: BiacyTHi.

Meronu:

cloneRepository(url: String, directory: File): Git Knonye pemnosutopiii 3a
3aganuM URL y Bkazanwuii katanor 3 oomexeHoro riauouHoto (depth=1) 1 6e3 Teris.
[Tapamerpu: url — URL peno3uropiro, directory — kartanor Ijsi KJIOHYBaHHS.

[ToBeptae: O6 ekt Git 17151 KIIOHOBAHOTO PEIIO3UTOPIIO.
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checkoutMainBranchAtDate(git: Git, date: Date): void: TlepemuxaeTbcsi Ha

KOMIT OCHOBHOI TUIKM (main/master), HalOmmkanii 10 3amadoi natu. [lapamerpu:
git — 00’ext Git, date — gaTa 111 BHOOPY KOMITY.

checkoutLatestTagAtDate(git: Git, date: Date): void: Ilepemukaerbcs Ha
HaWHOBIIIMHI TEr, CTBOPESHUH 10 3a/JaHOi JaTH. SIKIIO TeriB HeMae, BUKOPUCTOBYE
HaicTapimmii Ter abo kunae BukiroueHHs. [lapamerpu: git, date.

getMainBranchName(git: Git): String (private): Buznauae Ha3By OCHOBHOIi
rinky (main/master) abo moBepTae mepury 3HalAeHy TUIKY.

findCommitAtDate(git: Git, branch: String, date: Date): RevCommit
(private): 3HaXOauTh KOMIT y TUII, HalOmmkuuii no 3agaHoi gatu. [loBeprae:
006’exkt RevCommit.

getAllTags(git: Git): List<string>: I[loBepTae cHHCOK IMEH TE€TiB Yy
penosutopii. IToBeprae: Cnrcok Ha3B TeriB. BukopucroBye 6i6mioTexy JGit mms

poGoTtu 3 Git-peno3uTopisiMu.</string>

Crneundikamis kinacy Option

[Tpusnauenns: Mogenb nanux ass 30epiraHHs HaTaTyBaHb IPOTrpamu.
ATpubyTHu:

1d: Long — yHiKkaJIbHUH 11eHTU(]IKATOp (TeHEPYETHCS aBTOMATUYHO).
name: String — Ha3Ba HanamTyBaHHs (yHIKaiapHa, He null).

value: String — 3Ha4eHHs HaJllalTyBaHHSA. MeToau:

Option(): TTopoxxHiit KOHCTpYKTOP, MOTPiOHMIA 17151 Hibernate.
Option(name: String, value: String): KoHcTpyKTODp 13 MapaMeTpaMu.
getld(): Long, setld(id: Long): void: I'etep 1 cetep s id.

getName(): String, setName(name: String): void: I'eTep 1 cerep ays name.
getValue(): String, setValue(value: String): void: I'etep i ceTep nns value.
toString(): String: [loBeprae psigok y hopmati name: value.

equals(o: Object): boolean: IlopiBHroe 06’exTH 32 id 1 name.

hashCode(): int: ['enepye xem-ko1 Ha ocHOBI id 1 name.
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Crenuikais knacy Project

[Tpuznauenns: Monens nanux jis GitHub-mipoexry.

ATpulytu:

1d: Long — yHikanpHUM 11eHTH(IKATOP (TEHEPYETHCS aBTOMATHYHO).
url: String — URL peno3uropito (yHikansHu#, He null).

type: Type — Tun npoekTty (3B’s130K Many-to-One 3 Tabnuiero types).
Metonnu:

Project(): IToposxHiit korCTpyKTOp 17151 Hibernate.

Project(url: String, type: Type): KoncTpykTop 13 mapamerpamu.
getld(): Long, setld(id: Long): void: I'etep 1 cetep s id.

getUrl(): String, setUrl(url: String): void: I'etep 1 cetep ms url.
getType(): Type, setType(type: Type): void: I'erep 1 ceTep s type.
toString(): String: [ToBeprae url.

equals(o: Object): boolean: ITopiBHtoe 06’exTH 3a 1d 1 url.

hashCode(): int: ['enepye xem-koa Ha ocHOBI 1d 1 url.

Crneuudikaris kiacy Type

[Ipuznauenusa: Mojenb JaHux ISl TUITY TIPOEKTY.

ATpuOyTH:

id: Long — yHikaybHM 11eHTU(]IKATOp (TEHEPYETHCS aBTOMATHYHO).
name: String — Ha3Ba Tuny (yHikanabsHa, He null). Metoau:

Type(): Iloposxniit koHcTpyKTOp 17151 Hibernate.

Type(name: String): KoHCTpyKTOp 13 TapamMeTpoM.

getld(): Long, setld(id: Long): void: I'etep 1 cetep s id.
getName(): String, setName(name: String): void: I'eTep 1 cerep ans name.
toString(): String: [ToBepTae name.

equals(o: Object): boolean: ITopiBHtoe 006’exTH 3a id 1 name.

hashCode(): int: 'enepye xemni-koa Ha ocHOBI 1d 1 name.
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Crenuikamis knacy MainFrame

[IpusznauenHs: ['ooBHE BIKHO Mporpamu, peanizye rpadiunuii inTepdeiic 13
BKJIAJIKAMU JIJIs1 YTIPABIIIHHS THITAMH, IPOEKTAMU Ta 300pOM METPHK.

ATpulyTu:

tabbedPane: JTabbedPane — maHenp BKIAAOK JJI1 BiJIOOpakKeHHS
TypesPanel, ProjectsPanel 1 CheckoutPanel. MeTtonu:

MainFrame():  KoHcTpykTOop,  iHiIami3ye  BIKHO Ta  BHUKIJIHMKAE
initComponents().

initComponents(): void (private): CtBoproe JTabbedPane, nomae Bkiamku
(Types, Projects, Checkout) Ta cinyxaua moaiii Changelistener st OHOBJICHHS

JAHUX MPU IEPEMUKaHHI BKIaI0K.

Cneundikauis knacy TypeDAO

[Ipuznauennsa: O06’ekt poctyny a0 gaHux (DAO) mns pobotu 3 Tabiuuero
types uepe3 Hibernate.

ATpubytu: BiacyTHi.

Meronu:

saveOrUpdate(type: Type): Type: 36epirae abo oHOBIIOE TUI Y 06a31 JaHUX.
[Toeptae: 36epexxennii abo oHoBieHU 00’exT Type ad6o null nmpu momunii.

getByld(id: Long): Type: Otpumye Tun 3a imentudikaropom. Iloeprae:
O6’ext Type abo null.

getAll(): List<type>: IloBeptae cnmcok ycix tumiB. [loBeprae: Criucok Type
a60 null mpu momuI.</type>

delete(type: Type): boolean: Bunanse tum i3 6a3u 1aHuX.

findByName(name: String): Type: Illykae Tun 3a Ha3Borw. Iloseprae:
O6’ext Type a6o null. BukopuctoBye Tpanzakiii Hibernate st 3ab6e3nedeHHs

LUJTICHOCT1 JaHUX.

Cneundikamis kiacy ProjectDAO
[Tpusnauenns: DAO nns poGoTu 3 TabmuIiero projects.

ATtpubytu: BigcyTHi.
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Meronn:

saveOrUpdate(project: Project): Project: 36epirac abo OHOBIIOE TPOEKT.
[ToBepTae: 36epexennii abo oHoBIeHUH 00’ €kT Project a6o null.

getByld(id: Long): Project: Otpumye npoekT 3a 1AeHTU(HIKATOPOM.
[ToBeptae: O6 ekt Project abo null.

getAll(): List<project>: IloBeprae criucok ycix nmpoekTiB. [ToBeptae: Crincok
Project a6o null.

delete(project: Project): boolean: Bunasnse mpoekT.

findByUrl(url: String): Project: lllykae mpoekt 3a URL. IloBeprae: O6 ekt
Project a6o null.

getByType(type: Type): List<project>: IloBepTae CHUCOK TPOEKTIB

3ananoro tuny. [loBeprae: Crincok Project a6o null.

Crneundikamis kiaacy OptionDAO

[Mpuznauenns: DAO nns poGoTu 3 Tabmuiero options

ATpubytu: BiacyTHi.

Meronu:

saveOrUpdate(option: ~ Option):  Option:  306epirae  abo  OHOBIIIOE
HanamryBanHs. [loBeprae: 30epexxenuii abo oHoBieHuit 00’ ekt Option ado null.

getByld(id: Long): Option: OTpumye HamamTyBaHHS 32 17eHTHU(HIKATOPOM.
[Toseprae: O6’ ekt Option abo null.

getAll(): List<option>: ITloBeprae crucok ycix HanamTyBaHb. lloBepTae:
Crcoxk Option a6o null.

delete(option: Option): boolean: Bunasnse HanamtyBaHHs.

findByName(name: String): Option: Illykae HamamTyBaHHS 3a Ha3BOIO.
[ToBeptae: O6’ ekt Option abo null.

getOptionValue(name: String): String: OTpuMye 3HaYEHHS HaJIAIITYBaHHS
3a Ha3Bo1o. [ToBeprae: 3nauenns Option a6o null.

setOptionValue(name: String, value: String): Option: BctaHoBitoe 3Ha4eHHS
HaJAlITyBaHHS, CTBOPIOIOYM HOBE, SKIIO He icHye. [loBeprae: OHOBIEeHMIA abo

cTBOpeHuii 06’ ekt Option.
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Crnenudikamis kinacy HibernateUtil

[lpusnauennsa: VYtumita s ynpaBiiHHsS — SessionFactory Hibernate,
3abe3reuye 1HIIiaIi3aIii0 Ta 3aKPUTTS CECli.

ATpulyTu:

sessionFactory: SessionFactory (static final) — ¢abpuxa ceciii Hibernate.
Metonu:

buildSessionFactory():  SessionFactory  (private  static):  CtBoproe
SessionFactory Ha ocHoBi hibernate.cfg.xml. [ToBeptae: O6’ ekt SessionFactory.

getSessionFactory(): SessionFactory (static): IToBeptae sessionFactory.

shutdown(): void (static): 3akpuBae sessionFactory, ounIaroyu Keli Ta myJ

3’¢JHaHb.

Jloriuna Mojenb JaHUX JJIS TPOTPaMHOIO0 3a0€3IeUeHHs I aBTOMAaTU3allii

300py Metpuk GitHub npoektiB Ha MmoBi PHP ytumitoro PhpMetrics nmokazana Ha

PUCYHKY 2.7.
Tun MpoekrT
PK ID many: N MOT MULL PK 1D npoeeTy: M MOT MULL
Hazea Tuny: 5 MWOT WNULL H FK. 1D mamy: M MOT MULL
URL: 5 MOT NULL

Onuia
PK 1D onuii: M MOT MULL
Hazea onuii: & NOT NULL

Pucynok 2.7 — JloriyHa MoeNb JaHUX MPOTPAMHOTO 3a0€3eUeHHs 1JIs

aBromatu3ailii 30opy metpuk GitHub mpoektiB na moBi PHP ytumitoro PhpMetrics
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2.3.3 PobGoumnii MpOEKT MPOrPaMHOTO 3a0E3MEUeHHs IS aBTOMAaTH3aIlii

300py meTtpuk GitHub npoekrtiB Ha moBi PHP ytunitoro PhpMetrics

Obrpynmysanus ubopy 3aco0ie po3pooOKu npocpamHo2o 3abe3nedents Ojis
asmomamu3zayii 300py mempuk GitHub npoexmie na mosi PHP ymunimoro
PhpMetrics

Bubip 3aco6iB po3poOkm Oyino 3po0iieHO 3 BpaxyBaHHSIM TOTO, IIIO
nporpamMHe 3a0e3nedyeHHs Mae OyTH HACTUIbHHUM, a TaKoX MpaloBaTd B
omneparliitaux cucremax Linux abo Windows.

Mosga nporpamyBaHnHs Java Oyna obpaHa yepe3 ii KpocmiaThOpMHICTb, IO
JI03BOJISIE 3aIyCKAaTH MporpaMmy Ha omepaiiiiinux cuctemax Windows i Linux 6e3
Moaudikaiii koay [6]. Java mae po3BUHEHY €KOCHUCTEMY O10/110TEK, BKIIIOYAIOUU
616mioTexu 1 podotu 3 Git, 6a3amu maHux 1 rpadpiyHumu iHTepdeiicamu. Kpim
Toro, Java 3a0e3neuye HAIIMHICTh 3aBASKU CTPOTid THUMI3alli Ta MeXaHi3MaM
OOpOOKM BHUHSATKIB, II0 € Ba)XJIMBUM Jid CTaOLIbHOI pOOOTH MporpamMu mpH
B3aemoii 3 yruinitamu Git 1 PhpMetrics.

Cucrema kepyBanHs Oazamu nanux (CKBJl) SQLite Oyna oOpana sk
nerkoBaroBa BOygoBana CKbB/I, sika He moTpeOye OKpeMOro CepBEpHOTO IPOIIeCy,
o crpoinye po3ropranHs nporpamu [7]. SQLite miarpumye SQL-3anutuh, 1mo
JIOCTATHBO JUIs pealtizallii JIOTIYHOT MOJIeNl IaHUX, sSIKa BKJIFOYAE TaOJIHIN JJ1s1 TUITIB
MIPOEKTIB, MPOEKTIB 1 HamamryBaHb. SQLite € kpocmiarpopmHOO, HE TOTPeOye
CKJIAQJHOTO aaMIHICTpyBaHHS 1 3a0e3nedye JIOCTaTHIO NPOAYKTUBHICTH JUIS
30epiranHs Ta 00pooku gqanux npo GitHub npoexTu.

bibmiorexy Hibernate Oyno Bukopuctano sik ORM (Object-Relational
Mapping) iHCTpYMEHT ISl CHOpPOUIEHHS B3aeMojlli Mk 00’exktamu Java 1 0a3or0
nanux SQLite. Hibernate 3abe3neduye aBTOMaTHYHE 31CTaBJICHHS 00’ €KTIB KJIaciB
(Type, Project, Option) 3 Tabmuusamu 0a3u ganHux, cropourye omepauii CRUD
(Create, Read, Update, Delete) 1 3a0e3nedye yrnpaBlliHHS TpaH3aKIIsIMHU, IO
MiJBUIIYE HANIWHICT poboTH 3 manumu. Bukopucrtanas Hibernate mno3Bossie
3MEHIIUTH 00CiAT KoAy JuIsi poOOoTH 3 0a3o0 JaHUX 1 MiABUINYE HOTO

yuTabeIbHICTh [8].
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Jns  cTBOopeHHS rpadiuHOoro iHTepdeicy KopucTyBaya BHUKOPHUCTAHO

010moTeky Swing, sika 3a0e3nedye CTBOPEHHsI KpocIuiaThOpMHOTO TpadiyHOTO
iHTepdeiicy 3 KOMIOHEHTaMH, TAKUMH SIK BKJIQJKU, TaOJIHIl, KHOMKHA Ta TEKCTOBI
MoJIs, 110 BIJIMOBIJA€ BUMOraM J0 IHTYiITMBHO 3po3yMisioro iHtepgeiicy. Swing
JI03BOJIIE  CTBOPIOBATH JIETKOBAaroBi KOMIIOHEHTH, SKi HE 3ajJekaTh BiJ
OTIepaIliifHOi CUCTEMHU, 1110 BiJIMOBIIa€ BUMOTaM KpocriaThopMHOCTi [9].

st pobotu 3 GitHub penosuropisimu Bukopucrano 6i0miorexky JGit, sika €
gucTtoto Java-peamizamiero  Git.  JGit 03BONsSE€  KIOHYBaTH  PEMO3UTOPIi,
OTPUMYBATH CIIMCOK TETiB, MEPEMHUKATHUCS HAa MOTPIOHI KOMITH ab0 T1JIKH 3a 1aTOI0
0e3 HeoOX1JHOCTI BUKJIMKY 30BHINIHBOT YTUIITH Git yepe3 komaHaHuil psaok. Lle
MIJBUIIY€E HAIIMHICT, TpPOTpaMH, 3MEHIIYE 3aJ€XKHICTh BiJ 30BHIIIHHOTO
MpPOrpamMHOro 3a0e3MeUeHHs] Ta CIpoIlye OOpOOKY IOMUIJIOK, IOB’S3aHUX 13

MEPEeKEI0 a00 JOCTYIIOM J0 PEMO3UTOPIiB.

Pospobka  ¢hizuunoi mooeni oOanux npocpamHoco 3abe3neuenHs O
asmomamu3zayii 36o0py mempux GitHub npoexmie na mosi PHP ymunimoro
PhpMetrics

®iznuna monens manux maig CKBJl SQLite (pucynok 2.8) po3pobieHa Ha

OCHOBI BIITIOBIIHOI JIOT1YHOI MOJIENL

types projects
PK id: INTEGER MOT MULL PK id: INTEGER MOT MULL
Hazea tuny: 5 MOT MULL  H FK type_id: INTEGER  NOT NULL
url: TEXT MOT MULL
options

PK id: INTEGER MOT MLULL
name: TEXT MOT MLULL
value: TEXT MOT MULL

Pucynox 2.8 — ®izuvyna Mojie1h JaHUX MTPOTPAMHOTO 3a0€3MeUeHHS IS

aBromaTu3aiii 30opy metpuk GitHub nmpoekrtiB Ha MmoBi PHP yTumnitoro PhpMetrics
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diznyHa MOJIETh BKJIIOYAE TPU OCHOBHI TaOmwIli: types, projects i options,

SK1 BIJMOBIIAIOTh O0’€KTaM JaHUX JJIs1 TUmiB mpoekTiB, GitHub mnpoekTiB 1
HAJNAIITYBaHb NpOrpaMu BiAMOBIAHO. SQL-CKpUNT, KUl CTBOPIOE TaONIMUIIl Ta iX

3B’SI3KU pealizoBano y (aiiiai schema.sql (aitn HaBeneHo B 1oaaTtky b).

Peanizayia npoepamnoco 3abe3neuenns ona agmomamusayii 300py Mempux
GitHub npoexmie na mosi PHP ymunimoio PhpMetrics

Jlam HaBemeHO (parMeHT MPOrpamul Il aCHHXPOHHOTO 3aBAaHTAXKEHHS Ta
00po6ku GitHub npoexTis.

O®parment koxy (aitny CheckoutPanel.java:

int progress = 0;
StringBuilder errorMessages = new StringBuilder () ;

for (Project project : projects) {
String url = project.getUrl();
String projectName = extractProjectName (url) ;

// Update progress

final int currentProgress = progress;
SwingUtilities.invokeLater (() -> {
progressLabel.setText ("Processing project: " +

projectName) ;
progressBar.setValue (currentProgress) ;
progressBar.setString (currentProgress + " of " +
projects.size());

1)

// Create subdirectory for the project
File projectDir = new File (baseDir, projectName) ;

// Delete directory if it exists

if (projectDir.exists()) {
SwingUtilities.invokeLater (() ->
progressLabel.setText ("Deleting existing directory: " +

projectName) ) ;
deleteDirectory (projectDir) ;

}

// Create directory
projectDir.mkdirs () ;

try {
// Clone repository
SwingUtilities.invokeLater (() ->
progressLabel.setText ("Cloning repository: " + projectName)) ;

org.eclipse.jgit.api.Git git =
gitHubService.cloneRepository(url, projectDir);
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// Checkout branch or tag
if (isMainBranch) {

SwingUtilities.invokeLater (() ->
progressLabel.setText ("Checking out main branch at date for: " +
projectName) ) ;

gitHubService.checkoutMainBranchAtDate (git, date);

} else {
SwingUtilities.invokelLater (() ->
progressLabel.setText ("Checking out latest tag at date for: " +

projectName) ) ;
gitHubService.checkoutLatestTagAtDate (git, date);
}

// Run phpmetrics in the checked out project directory
SwingUtilities.invokeLater (() ->
progressLabel.setText ("Running phpmetrics for: " +
projectName) ) ;
phpmetricsService.runPhpmetrics (projectDir,
summaryCsvFile, progress + 1, url);
} catch (Exception e) {
errorMessages.append ("Error processing
") .append (projectName) .append (":
") .append (e.getMessage ()) .append ("\n") ;
e.printStackTrace();

}

progress++;

}

// Update final progress
SwingUtilities.invokeLater (() —-> {
progressBar.setValue (projects.size());
progressBar.setString (projects.size() + " of " +
projects.size()) ;
progressLabel.setText ("Checkout completed");
b)

// Close progress dialog
final String errors = errorMessages.toString();
SwingUtilities.invokeLater (() —-> {
progressDialog.dispose () ;
if (errors.isEmpty()) {
JOptionPane.showMessageDialog (this, "All projects
checked out successfully. Metrics summary saved to " +
summaryCsvFile.getAbsolutePath (), "Success",
JOptionPane.INFORMATION MESSAGE) ;
} else {
JOptionPane.showMessageDialog (this, "Checkout completed
with errors:\n" + errors, "Warning",
JOptionPane.WARNING MESSAGE) ;
}
b) g
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B upomy ¢parmeHTi Kooy, BUKOPHUCTOBYIOUM OIEpaTop LHUKIY for,

BiIOYBA€EThCS TMPOXO/DKEHHS 10 BCIX TMpoeKTax. J[Isd KOXKHOTO TIPOEKTY
BiIOYBAETHCS 3aBAHTAXKEHHS KOy Y OKPEMHUH KaTaJloT, IMICIIS Y0TO 3aITyCKAEThCS
PhpMetrics mus oTpuMaHHsS MeTpuK. I[IpH IIbOMYy OHOBIIIOETBCS 1HJIMKATOP
IpOrpecy, a KOPHCTyBauy BigoOpakaeThcs CTaTyc 3aBAaHHA. SIKIIO B mporeci
po0OTH BUHUKHE SKach MOMMIIKA, TO KOpUCTyBady Oy/ae BUBEICHO BiJIMOBIIHE
MOBIIOMJICHHS. SIKIIO K BCl TPOEKTH Oyne o00poGieHo 0e3 MOMHIOK, TO

KOpHCTyBauy Oyjie BUBEJACHO MOBIIOMJICHHS PO YCIIIIHE 3aBEPIICHHS POOOTH.

Tecmysannsi npocpammozo 3abe3neueHHs Oas asmomamusayii  300py
mempuk GitHub npoexmie na mosi PHP ymunimoio PhpMetrics

TectyBanHs1 OyJI0 MPOBENEHO METOJIOM YOPHOI CKPUHBKH, MPHU SIKOMY KOJI
IPOrpaHOro 3a0e3NeyeHHsl HEe JOCTYIHUW TeCTyBajdbHUKY. JlJI1 KOXKHOI (DyHKIIIT
OyJ10 BUBHAYEHO MPABUJILHI Ta HEMPABUIIbHI KJIACH €KBIBAJICHTHOCTI.

PesynbraT TecTyBaHHS MIATBEPAWIM, IO TMporpamMHe 3a0e3MedeHHs
BIJIOBIJIa€ BCIM (DYHKLIOHAJbHUM BHMOIaM, a TaK0X KOPEKTHO 00poOisie

MOMWJIKH, TIOB’S3aH1 3 MEPEXKEI0 a00 HEKOPEKTHUMH BX1THUMH TAaHUMH.

Bunpobysanns npoecpamnoco 3abe3neuyenns O0nsa asmomamusayii 300py
mempuk GitHub npoexmis na mosi PHP ymunimoio PhpMetrics

BunpoOyBanHsi nmporpaMHOro 3a0e3ned4eHHs] BUKOHYBAJIOCh BIAMOBIAHO A0
mporpaMu Ta METOAUKU BUNpPOOyBaHb (momatok [). B pesymbrari mpoBeneHHs
BUNPOOYBaHb KOXXHOT (PYHKIIT MporpaMHOro OyJI0 OTPUMAaHO OYiKyBaHi
pe3ynbrati. TakuM YHMHOM, MIATBEPIPKEHO Mpale3JaTHICTh PO3pOOIEHOro
mporpamMHoro 3abe3nedeHHs i aBToMaTtusaimii 30opy Metrpuk GitHub mpoekris
Ha MoBI PHP yrtunitoro PhpMetrics 1 #oro BiANOBIIHICTH BUMOTAM TEXHIYHOTO

3aB/IaHHS.
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3 PE3VJIBTATU PO3POBKU ITPOIT'PAMHOI'O 3ABE3IIEYEHHA JIA

ABTOMATU3ALII 360PY METPUK GITHUB ITPOCKTIB HA MOBI PHP
YTUIIITOXO PHPMETRICS

PesynpraToM BHKOHaHHS KBajidikaimiitHOi poOOTH CTalo PO3B’sA3aHHS
MPAaKTUYHOT 33/7a4l 1HXKEeHepii IporpaMHOro 3abe3neueHHs, 10 XapaKTePU3yeThCs
KOMILJIEKCHICTIO Ta HEBU3HAUCHICTIO yMOB, a caMe€ pO3pOO0JICHO MpOrpaMHe
3a0e3nedyeHHs uis aBromaru3aiii 36opy merpuk GitHub mpoextiB Ha moBi PHP
yruiitoro PhpMetrics.

Jist 1mporo Oysj0 MpOBENEHO aHami3 Ifi€l 3aaadl, aHaji3 1CHYHUYOro
nporpaMHoro 3a0e3ledeHHs JUisl aBToOMaTu3alii 300py METPHK MpPOTPaMHHUX
IOPOEKTIB Ta BUKOHAHO IIOCTAHOBKY 3ajadl Ha pPO3poOKy MpOrpamMHOro
3a0e3nedeHHs Ui aBTomatu3auli 300py metpuk GitHub mpoektiB Ha moBi PHP
ytuiitoto PhpMetrics. Ilicns nuporo Oyno po3poOiieHO mporpamHe 3a0e3neyeHHs
st aBToMmartm3aiiii 30opy merpuk GitHub npoektiB Ha moBi PHP yrtumitoro
PhpMetrics, /i1 4oro BUKOHAHO aHaIi3 BUMOT JO0 MPOrPaMHOTO 3a0e3MNedeHHS,
BUOPaAHO apXiTEKTypy Ta CTBOPEHO MPOEKT IIPOrPAMHOTO 3a0€3MeYeHHSI.

[Iporpamue 3a0e3nedeHHs Oy0 peaiizoBaHe HAa MOBI Java, MICJIst 4OTO BOHO
OyJl0 TMPOTECTOBAaHO Ta BUMPOOYBAaHO 3TiAHO TporpaMu Ta METOAUKHU
BUNIPOOYBaHb.

Po3mip mporpamHoro 3abesneueHHsi cknanae 1647 psaxiB koxy. Posmip

ckomminboBaHoro JAR daiiny cknanae 29,0 Mb.
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4 OXOPOHA ITPALII

[Tin wac poOiT MOB’S3aHUX 13 TPUBAIMM BUKOPUCTAHHSIM KOMIT IOTEPHOT
TEeXHIKH Ma€ IPUAUIITUCS 0cOoOJIMBa yBara 3a0€31eueHHI0 O€3MeKH Ta CTBOPEHHIO
koMpopTHUX yMOB mpami. OxopoHa TMpaii CoOpsMOBaHa Ha 3amoOiraHHs
npodeciiHuM pu3HUKaM, 3HIKEHHS PIBHS TpaBMaTU3MYy Ta MiITPUMAHHS 3JI0POB’s
MpaiiBHUKIB. 3a0e3leueHHs HaJe)KHUX YMOB IIpalll CIPHUSA€E II1JBUIICHHIO
MPOTYKTUBHOCTI, 3HIKCHHIO BTOMH Ta CTBOPEHHIO CIPHUSTIMBOTO POOOYOTO

cepenoruia [10].

OpeaHizayis po6o4o2o micys

Poboue micue mpariBHUKa, KU BUKOHYE 3aBJIaHHS 3a KOMII IOTEPOM, Ma€
OyTH OpraHi3oBaHO BIAMNOBIIHO O CAHITAPHUX, TITE€HIYHUX 1 EPrOHOMIYHUX HOPM,
o0 MiHIMI3yBaTH (i3WYHE HaBaHTaXEHHS Ta 3a0e3nedntd KoMpopT. OCHOBHI
BHUMOTH JI0 POOOYOTr0 MiClisl BKITFOUAIOTh:

Epronomiune oOnagHaHHSA: BUKOPUCTAHHS PETYyJIbOBAHMX Kpicen 13
M1ITPUMKOIO MTOTIEPEKY Ta CIIUHH, CTOJIB 13 MOKJIUBICTIO HANAIITYBAaHHS BUCOTH, a
TaKOXX MOHITOPIB, po3TamoBaHux Ha Biactani 50—70 cm Bif od4eil 1 Ha IXHBOMY
piBHi. KitaBiaTypa Ta Muiia NoBMHHI PO3MIIIYBAaTHCS Tak, 100 pPyKHu nepeOyBaiu B
MPUPOTHOMY TIOJIOKEHHI, a JIIKT1 YTBOpIOBaJn KyT 90°.

OcBitneHHsA: 3a0e3Me4YeHHs] JOCTaTHBOTO NPUPOAHOrO abo IMITYYHOTO
ocBitTiieHHs (300-500 mrokc) aJist 3HUKEHHSI 30pOBOro HampykeHHs. CBITJIO Mae
Oyt piBHOMIpHHMM, 0e3 BIIOJHCKIB Ha e€KpaHl MoOHITOopa. PexomeHayeTbes
BUKOPUCTOBYBATH HACTUIbHI JaMIIU 3 PEryJIbOBAHOIO SICKPABICTIO JUISl JIOKAJIBHOTO
OCBITJICHHS pOOOYOi 30HH.

BenTunidiis Ta MIKpOKJIIMaT: MIATPUMAHHA ONTUMAlbHOI TeMIlepaTypu B
npuminieHHi (18-22°C) 1 Bosorocti (40-60%) st 3abe3neyeHHsT KOM(OPTHHUX
yMOB. PerynsipHe mpoBiTprOBaHHS a00 BUKOPUCTaHHS CHCTEM KOHIUITIOHYBaHHS
CHpHUSIE MIITPUMAHHIO CBIXKOTO MOBITPsl. Y HUKHEHHS MPOTATIB 1 PI3KUX NEPEnaiiB

TEMIICPATYPH TAKOK € BAXKIIMBUM ACIICKTOM.
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HlymoBuii (oH: piBeHb IIyMy B poOOYOMYy MPUMIIIECHHI MOBUHEH OYyTH

MIHIMaJbHUM, 1100 HE BIJIBOJIIKATH MpAI[iIBHUKA Ta HE CTBOPIOBATH J0JIATKOBOTO
ctpecy. Jlis THOTO PEKOMEHAYETHCS BUKOPHCTOBYBATH IIIyMOTIOTJIMHAIOYI
Martepiajii ad0 TapHITYPH 3 IIYMO3aryIICHHSIM.

Opranizariiss mpoctopy: poOode Miciie Mae OyTH BUIBHUM BiJI 3aliBUX
npeaMeTiB, a Kabell i ApOTH MOBUHHI OYTH aKypaTHO 3aKpiIuieHl, 00 YHUKHYTH

BHUITAIKOBOT'O TPABMYBAHHA abo ITOIIKO/?KCHHA O6J'IaI[HaHHH.

besnexa npu pobomi 3 komn tomepHo0 MexHiKow

TpuBana po0OoTa 3a KOMIT'IOTEPOM MOXE MPU3BOJIUTH J10 MpodeciiHuX
PHU3UKIB, TAKUX K 30pOBE HANPY>KCHHSI, 3aXBOPIOBAHHS OMOPHO-PYXOBOTO amapary
(HampuKiaa, CUHAPOM 3all’ICTHOTO KaHally) a0o mopylieHHs moctaBu. s ix
MIHIMi3alli HEOOX1THO JOTPUMYBATHUCS TAKUX 3aXOJIIB:

JloTpuMaHHA pexuMy Mpail Ta BIANOYMHKY: PEKOMEHIYIOTHCS KOPOTKI
nepepBu TpuBaiicTio 5—10 xBuwimH koxkH1 45—-60 xBunuH podoTu. [1ig yac nepepn
IpaliBHUKN MOBMHHI BUKOHYBAaTH BIpPaBH I o4yell (Hampukiaa, pOKyCyBaHHS
MOTJISITy Ha JalieKuX 1 ONMU3BKUX 00°€KkTax) 1 JierKy (i3MUHy PO3MUHKY JUISI
po3ciabiIeHHS M s31B NI, TUICUSH 1 CIIMHHU.

3axuCT 30py: BHUKOPUCTAHHS MOHITOPIB 13 TEXHOJIOTI€I0 3MEHIICHHS
CUHBOTO CBITJIA, HAJIAIITYBAHHS SICKPABOCTI Ta KOHTPACTHOCTI €KpaHa BiAMOBIIHO
JI0 YMOB OCBITJICHHS.

EnextpoOesneka: komm’roTepHe oOJaAHaHHS Ma€ OyTH CHOpaBHUM 1
BIJIMOBIJIATH CTaHAapTaMm Oe3neku. HeoOxigHO peryiasipHO TepeBIpsATH CTaH
Ka0eniB, pO3eTOK 1 3a3€MJICHHS, a TaKO)X YHUKATH BUKOPUCTAHHS MOIIKOIKEHUX
npuctpoiB. Jlnsg 3axucTy Bil TepenagiB  HAmpyrd Cilil  3aCTOCOBYBaTH
cTabiizaTopu abo pKepena 6e3nepeOiiftHOro >KUBICHHS.

[IpaBunpHa nocraBa: MpaniBHUKU MOBUHHI CUIITH MPSMO, HE CYTYJIUTHCH, 3
OTIOPOI0 Ha CMUHKY Kpiciaa. Horu maroTe cTosti Ha mimio3i abo Ha creriaibHii

M1JCTaBL1, 100 YHUKHYTH MOPYIIEHHS KPOBOOOITY.
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[IpodinakTrka TpaBM: YHUKHEHHS TPUBAJIOTO CTATUYHOTO TOJOXKEHHS PYK

niJ yac poOOTH 3 KiaBiaTyporo abo Muiler. PekoMeHIyeTbCsi BUKOPUCTOBYBATH

eproHOMIYHI KJIaBlaTypy Ta MHUIII1, @ TAKOXK BUKOHYBATH BIIPaBU JJIS 3aIl SICTh.

Hasuanns 3 oxoponu npayi

[lepen mouaTkoM poOOTH 32 KOMIT IOTEPOM yCi MPAIIBHUKH MOBUHHI IPOUTH
THCTPYKTaX 13 OXOPOHH Mpalli, SIKU OXOTUTIOE TaKi aCIIeKTH:

OszHaifomyieHHsT 3 TpaBWiIaMH O€3MeYHOl eKcIuTyartamii KOMII IOTepHOI
TEeXHIKH, BKJIIOYAlOUM TIpaBUJIbHE IMIJAKIOYEHHS oO0JagHaHHA Ta MAii B pasi
HECIIPAaBHOCTEM.

BuBYeHHSI €proHOMIYHUX MPUHIUIIIB OpraHizaiii po0o4oro Micus, 30KpeMa
IPAaBWJIBHOTO PO3TAIlyBaHHS MOHITOPA, KJIaBlaTypy Ta MHUILI.

[npopmyBanHs mpo MeToaw NPO(UIAKTHKU MPOQPECIHHUX 3aXBOPIOBAHb,
TaKHUX K 30pOBE€ HAIIPY>KEHHsI, 00JI1 B CIIMHI a00 CUHAPOM 3aIl ICTHOTO KaHAITy.

HaBuaHHs TexHiKaM BUKOHAHHS BIPaB JIJIsl O4eH 1 Tij1a Mij yac epepB.

O3zHailoMJIeHHs 3 JIIMA B HAQJA3BHYalHUX CHUTyallisiX, TaKUX SK KOPOTKE
3aMHUKaHHS, 33 IMMJICHHS a00 eBaKyarlisi 3 MPUMIIIECHHS.

KpiMm mepBUHHOTO 1HCTPYKTaXy, PEKOMEHAYETHCS MPOBOJIUTH IEPIOANYHI
TPEHIHTW Ta MEPEBIPKH 3HAHb 13 OXOPOHU Mpall, 00 3a0e3NeUuTH AOTPUMaHHS
BCiX HOpM 1 crangaptiB. [IpamiBHMKM TakoX TOBHHHI MaTH JOCTYI JI0
1H(pOopMaIIiHUX MaTepiaiiB, TAKUX SK MaM’sITKA abo MJIaKaTH, 10 HAraayrTh Mpo
npaBuia 0e3MedHoi pOOOTH 3a KOMIT IOTEPOM.

JloTprMaHHS BCiX 3a3HAYCHUX 3aXOJ1B 13 OXOPOHHM Mparli CIIpUs€ CTBOPESHHIO
0e3nmedyHoro, KOMGOpPTHOTO Ta TPOAYKTHBHOTO pOOOUYOTO CEpeloBHUINA s

MPAIliBHUKIB, K1 MPAIIOIOTH 32 KOMIT FOTEPOM.
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BMUCHOBKHA

B xBamidikamiifHiii poOOTI poO3B’s3aHO NPAKTHUHY 3a7ady 1HXEHepii
IporpaMHOro  3a0e3MedyeHHs, M0 XapaKTEePU3YETbCS  KOMIUIEKCHICTIO  Ta
HEBU3HAYCHICTIO YMOB: pOo3p00JIeHO MporpaMHe 3a0e3MeueHHs JUisl aBTOMaTH3aIlli
300py metpuk GitHub mpoektiB Ha moBi PHP ytumitoto PhpMetrics.

J171s1 11p0T0 OYJI0 BUPIMICHO BC1 TOCTaBJICHH] 3aBIaHHS:

1) mpoBeaeHO aHami3 MPAKTAYHOI 3adadi IHXKEHepii MPOrpamMHOTO
3a0€3MeUeHHs 3 PO3POOKH MPOrPaMHOro 3a0€3MEUeHHS Il aBTOMaTH3allli 300py
metpuk GitHub npoekriB Ha moBi PHP ytumitoro PhpMetrics;

2) pO3IIISHYTO ICHYIOUE MPOrpaMHe 3a0e3MeUeHHs i1 aBToMaTh3alli 300py
METPUK NMPOTrpaMHUX IPOEKTIB.

3) BUKOHAHO MOCTAHOBKY 3aJlayl Ha po3poOKYy MPOrpaMHOrO 3a0e3MeUeHHs
s aBToMartu3aiiii 300py Metpuk GitHub mnpoektiB Ha mMoBi PHP yrtumitoro
PhpMetrics;

4) nmnpoBeneHO aHali3 BHUMOI JO MPOrPaMHOrO 3a0e3nedyeHHs IS
aBromatuzaiii 306o0py wMerpuk GitHub mnpoektiB Ha MoBi PHP yrumitoro
PhpMetrics;

5) BUOpaHO apxXITEKTypy HPOrpaMHOro 3a0e3NedeHHs [Jis aBTOMaTH3allii
300py meTpuk GitHub npoekriB Ha MoBi PHP ytunitoto PhpMetrics;

6) po3po0JEHO TPOEKT MPOrpaMHOTO 3a0e3MedyeHHs Jisl aBTOMaTH3allil
300py MeTpuk GitHub npoekriB Ha moBi PHP ytunitoro PhpMetrics;

7) mpoBeNeHO TECTyBaHHSA Ta BHUMPOOYBAHHS MPOTPAMHOTO 3a0e3MeUeHHs
s aBTroMarm3aiiii 30opy Merpuk GitHub mpoextie Ha moBi PHP yrumiToro
PhpMetrics.

Pe3ynbraTtu BunpoOyBaHb MOKa3ajy MOBHY Mpale3JaTHICTh peasi30BaHOro
porpamMHoro 3ade3nedyeHHs A aBromaTtu3zaiii 30opy Merpuk GitHub mpoekris

Ha moBi PHP yrunitoro PhpMetrics.
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JNOHAATOK A — TEXHIUYHE 3ABJIAHHA HA PO3POBKY ITPOT'PAMHOI'O

3ABE3IEYEHHS 1J151 ABTOMATU3ALIIL 350PY METPUK GITHUB
[TPOEKTIB HA MOBI PHP YTUJIITOKO PHPMETRICS

1 Beryn

1.1 Ha3Ba nporpamMHOro 3a0e3rneyeHHs
[Iporpamue 3a0e3medenHs aus aBToMarm3aiiii 30opy Merpuk GitHub

npoekTiB Ha MoBl PHP yTumitoro PhpMetrics.

1.2 Cdepa 3actocyBaHHs
[Iporpamue 3a0e3rnedeHHs] NpU3HAYCHE JIJII BUKOPUCTAHHS B Taiysi

1HKEeHEpil MPOrpaMHOro 3a0€3MeUYEeHHS.

2 TlixcraBa asist po3poOKU MPOTrpaMHOTro 3a0e3MeueHHs

Po3pobka mporpamHoro 3a0e3nedeHHss BUKOHYETHCS Ha II1JICTaBl 3aBAaHHS
Ha kBamidikamiitHy poooty, BumaHoro kadenporo II3AC HVYK imeni agmipana

Makapoga.

3 IIpusHaueHHs po3poOKH

3.1 ®yHKITIOHAIBHE TPU3HAYCHHS

OYHKIIOHATBHUM ~ TNPU3HAYEHHSIM  MPOTpaMHOro  3a0e3MEeUeHHd €
aBTOMaTH3allis Tporecy 300opy Mmerpuk koay PHP-mpoextiB, posmimenux Ha
GitHub, nmusxom inTerpanii 3 yruaitamu Git 1 PhpMetrics, 00poOku oTpumaHux
JAaHUX Ta HaJ@HHS 3py4YHOro iHTepdency Juisl yIpaBIiHHSI MTPOEKTAMU 1 MEPErIIsiay

pE3yNbTaTiB 300py METPHUK.
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3.2 Excrutyaraniiine npu3HauYeHHs

HporpaMHe 3a0e3IeYCHHS IIPHU3HAYCHE JJIIs1 BHUKOPHUCTAHHA Ha

NEPCOHAIBHUX KOMIT I0TEpax.

4 TexHI4H1 BUMOTH JI0 IpOrpamMu

4.1 Bumoru a0 QyHKIIOHAIBHUX XapaKTEPUCTHK

4.1.1 Bumoru 110 nepeniky BUKOHYBaHUX (QyHKITIH

[IporpaMHe 3a0e3neueHHsl MOBHHHE 3a0€3MEUYMTH BHUKOHAHHS HACTYIHHUX
GYHKITIHI:

1) nonaBaHHS THUIY MPOEKTY;

2) BUJAJICHHS TUILY IIPOEKTY;

3) nmeperyis COUCKY TUIIIB MPOEKTIB;

4) nonaBaHHS POEKTY;

5) BuAANIEHHS POEKTY;

6) neperis CIUCKY IPOEKTIB;

7) OTpUMaHHSI METPUK MPOEKTIB.

4.1.2 Bumoru 10 opraHi3aiiii BXiJHUX Ta BUXITHUX JaHUX

JIist moiaBaHHs TUITY MPOEKTY: BXIIHUMH JAHUMHU € Ha3Ba TUITY MPOEKTY.
BuxigHuMu JaHuMu € 3anuc 'y 0a3i JaHUX PO HOBUM THUIT IPOEKTY.

JIist BUIaNieHHsT TUMY MPOEKTY: BXIJHUMU JaHUMHU € ieHTUu(diKaTop ado
Ha3Ba THUIY MPOEKTY. BUXITHUMU JaHUMU € OHOBJICHA 0a3a MaHux 0e3 BKAa3aHOTO
THUITY TIPOEKTY.

JIist mepersisay CHHUCKy THITIB TMPOEKTIB: BXIIHUMH JaHUMH € 3allUT Ha
OTPUMaHHA CIUCKY. BUXIIHUMU TaHUMH € CIHCOK THUIIIB MPOEKTIB y TAOIMUYHOMY
a00 1HIIOMY 3p0o3yMiIoMy (hopMarTi.

Hnst momaBanHst mpoekty: BxigHumMu ganumu € URL-aapeca GitHub
PENo3UTOpil0 Ta TUIl MPOEKTY. BUXITHUMHU HaHMUMM € 3amuc y 0a3l JaHuX Mpo

HOBUH ITPOEKT.
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Jlig BUIAneHHS MPOEKTY: BXIAHUMHU JaHUMH € iaeHtudikatop ado URL-

ajpeca MpoexkTy. BuxigHMMM AaHMMU € OHOBJIEHa 0Oa3a JaHMX 0e3 BKa3aHOTO
MPOEKTY.

JIJist meperssiay CUCKy MPOEKTIB: BXITHUMU TaHUMHM € 3allUT Ha OTPUMAaHHS
CIMCKYy. BUX1THUMU TaHUMU € CITUCOK ITPOEKTIB 13 3a3HaueHHsIM iXx URL-aapec Ta
THUIIIB Y TabJImuHOMY (popMarTi.

JIJist OTpUMaHHS METPUK MPOEKTIB: BXITHUMU TaHUMH € THI MIPOEKTY, /1aTa,
CTaHOM Ha 5Ky HEOOXITHO OTPUMATH KOJ, Ta IUIAX IO KaTajory, B SKHM Oyme
BUKOHAHO 3aBAaHTAXXEHHS BHXIJHOTO MPOEKTIB. BUXiIHUMM [aHUMH € 3BIT Yy
TabnuuHoMy (QopmaTi 13 TpoeKTaMH BHOpPAHOTO THUIY Ta arperoBaHUMU
3HAUYEHHAMHM METpUK (cyMa a0o cepeqHE) OTPUMAHMX MICHs 3alyCKy YTHIITH
PhpMetrics: KUIBKICTh PSIKIB KOy, KUIBKICTh JIOTIYHUX PAJKIB KOAY, KUIBKICTH
PSAAKIB KOMEHTapiB, KUIBKICTh KJIACIiB, KUIbKICTh 1HTEP(}ENCiB, KUIbKICTh METO/IB,
CepeHE BX1HE 3UCTUICHHS, CEPEHE BUX1HE 3UCTUICHHS, CEPEIHS HECTaOUIbHICTD,
riOuHa JiepeBa yCHaJKyBaHHS, CEpeHS IUKIOMAaTHYHA CKJIAAHICTh, CEepeaHs
BIJIHOCHA CKJIQJIHICTh CUCTEMHM, CEPEIHs CKJIAJIHICTh, CEPEAHS KUIbKICTh MTOMUJIOK

Ha KJIac, CepeIHs KUTbKICTh Je(eKTIB Ha KJac.

4.2 Bumoru A0 HaAiitHOCTI

[Iporpamue 3abe3rneyeHHs] MOBUHHE 3a0e3meuyBaT CTaOUIbHY poOOTy MpH
00poOLIl BEIMKOI KUIBKOCTI 3alUTIB, KOPEKTHO OOpOOJISATH MOMUIIKU, MOB’SI3aHI 3
MepexxeBuMu  300siMu, HekopekTHUMH URL-agpecamu  pernosutopiiB  abo

aBapiiiHuM 3aBepiieHHaM pobotu ytunit Git 1 PhpMetrics.

4.3 YMoBU ekcrutyaTartii
4.3.1 KnimaTu4Hi yMOBH €KCILTyaTalli
KnimaTtnyHi ymMOBM eKkcIuTyaTallii BiJAMOBIIaIOTh KJIIMATUYHUM yMOBaM

eKCIUTyaTallll TEXHIYHHUX 3aC001B.

4.3.2 Bumoru 710 unceabHOCTI Ta KBamidikallii KOpuCTyBayiB
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[Iporpamue 3a0esneueHHs pO3paxoBaHE HA OAHOrTO abo  KUIBKOX

KOpPUCTYBauiB 3 0a30BUMH HaBHYKaMU POOOTH 3 KOMIT oTepoM. CreriagbHuX
BUMOT 710 KBamdikaiii Hemae, OCKUIbKHA 1HTepdelc mae OyTH IHTYiTMBHO

3pO3YyMUIHM.

4.4 BuMmoru A0 CKJaay 1 mapaMeTpiB TEXHIYHUX 3aC001B

ITpornecop: Intel Core 13 abo ekBiBaneHT, 2.5 I'T1, 2 siapa Ta Oible.
OneparuBHa nnam’s1h: 4 I'b.

Kopctkuit quck: minimyM 500 Mb BUJIBHOTO TIPOCTOPY.

Oneparriiina cuctema: Linux a6o Windows.

[HTEepHeT: cTabuIbHEe 3’€IHaHHS 31 BUAKICTIO 1 MOIT/C.

4.5 Bumoru a0 1H(popMaLiiHOI Ta IPOrPaMHOI CYyMICHOCTI

Omnepaniitna cuctema: Linux (Ubuntu 20.04 a6o nosima), Windows 7 abo
HOBIIIIA.

JRE.

Yrumnita Git: Bepcis 2.30 abo HoBiIIA.

PhpMetrics: Bepcis 2.8 abo HoOBIIIIA.

Moga nporpamysanss: PHP Bepcis 8.1 abo HoBima.

Cucrema kepyBanns 60azamu ganux: SQLite (Bepcist 3.35 a6o HoBimIa).

4.6 BuMoru 10 MapKyBaHHS Ta YIIaKOBKHU

Bumoru 10 MapkyBaHHsI Ta YIaKOBKH BIJICYTHI.

4.7 Bumoru 10 TpaHCTIOPTYBaHHS Ta 30epiraHHs

Bumoru 10 TpaHcnopTyBaHHs Ta 30epiraHHs BIJCYTHI.

4.8 CremiajibHl BAMOTH

CrnernianbHi BUMOTH BiJICYTHI.



5 Bumoru 10 mporpaMHoOi JOKyMEHTAIli1
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Ckutag mporpamMHoOi JJOKYMEHTAIlil TOBHHEH BKIIIOUATH B cele:

- TEXHIYHE 3aBIaHH,

- TCKCT IIpOrpamMu;

- KEpIBHUIITBO KOPUCTYBAua;

- OIIHUC IIpOrpaMu;

- IpOrpamy 1 METOANKY BUNIPOOYBaHb.

6 TexHIKO-€EKOHOMIYHI TOKA3HUKHA

v

KBamdikamiiiHii ~ poOOTI  TEXHIKO-€KOHOMIUHI

PO3PaxOBYIOTHCSI.

7 Cranii Ta eranu po3poOKu

ITIOKAa3HUKH HC

Etanu po3po6ku mporpamHoro 3abe3neyeHHst HaBeaeHo B Tabnui A. 1.

Taomug A.1l

— Etanu po3poOku mporpamHOro 3abe3nedyeHHs IS

aBromaTu3aiii 300py metpuk GitHub npoekti Ha MoBi PHP yTumnitoro PhpMetrics

Tepminu
Howmep Ha3ssa etaniB poOoTu
BUKOHAHHS

l. AHani3 npakTUYHOI 3a/1a4i iHxeHepii 113 07.04.2025
2. Amnaniz Bumor jo 113 14.04.2025
3. Po3po6ka apxitektypu 113 21.04.2025
4. Po3poOka npoekry 113 05.05.2025
5. Peanizanis Ta rectyBanus 113 12.05.2025

3a3HaueHl eTanu PO3pOOKH MPOTPaMHOrO 3a0E3MEUCHHS BIMOBIIAIOTH

KaJICHJapHOMY TUTaHy KBamidikariitHoi poboTu.
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8 [Topsm0K KOHTPOJIIO 1 MPUHOMKHU

KoHTponb 31iCHIOEThCSI KEPIBHUKOM KBai(pikaiiiHOi poOOTH Ha KOKHOMY
erami po3poOku mporpaMHOro 3adesmeueHHs. l[lpuilMaHHs 3HIHCHIOETHCS 3a
OporpaMoI0 Ta METOAMKOI0 BUIpPOOyBaHb. BumpoOyBaHHS MPOBOIUTHCS B

3a3HAUCHUI TEPMiH.



47
JOIAATOK b — TEKCT ITPOI'PAMHOTI'O 3ABE3ITEYEHHA 1A

ABTOMATU3ALII 360PY METPUK GITHUB ITPOCKTIB HA MOBI PHP
YTUIIITOXO PHPMETRICS

TekcT daiimy Main.java

package com.github.manager;

import com.github.manager.ui.MainFrame;
import com.github.manager.util.HibernateUtil;

import javax.swing.*;

/**
* Main class for the GitHub Project Manager application.
*/

public class Main {

/**
* Main method to start the application.
*

* @param args Command line arguments

*/

public static void main(String[] args) {
// Initialize Hibernate
HibernateUtil.getSessionFactory();

// Set look and feel to system look and feel
try {

UIManager.setLookAndFeel(UIManager.getSystemLookAndFeelClassName());
} catch (Exception e) {
e.printStackTrace();

}

// Create and show the main frame

SwingUtilities.invokeLater(() -> {
MainFrame frame = new MainFrame();
frame.setVisible(true);

1)

Tekcr aitny PhpmetricsService.java

package com.github.manager.service;

import java.io.*;
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import java.util.HashMap;
import java.util.Map;

import com.google.gson.Gson;
import com.google.gson.JsonElement;
import com.google.gson.JsonObject;

public class PhpmetricsService {

private static final String PHPMETRICS_SCRIPT =
"/usr/local/bin/phpmetrics"”;

/**
* Run phpmetrics in the checked out project directory and process
metrics to update the summary CSV.

*

* @param directory The directory of the checked out project
* @param summaryCsvFile The CSV file to store aggregated metrics
* @param projectNumber  The project number for the CSV

* @param projectUrl The URL of the project

* @throws IOException If an I/0 error occurs

* @throws InterruptedException If the process is interrupted

*/

public void runPhpmetrics(File directory, File summaryCsvFile, int

projectNumber, String projectUrl) throws IOException,
InterruptedException {

// Run phpmetrics

final File jsonReport = new File(directory, "phpmetrics-
report.json");

ProcessBuilder processBuilder = new ProcessBuilder(

PHPMETRICS_ SCRIPT,

non
J

"--report-json='
"--report-csv="
report.csv").getAbsolutePath()
)
processBuilder.directory(directory);
Process process = processBuilder.start();

+ jsonReport.getAbsolutePath(),
+ new File(directory, "phpmetrics-

new Thread(() -> {
try (BufferedReader reader = new BufferedReader(new
InputStreamReader(process.getInputStream()))) {
String line;
while ((line = reader.readlLine()) != null) {
System.out.println(line);

}

} catch (IOException e) {
e.printStackTrace();

}
}).start();

// Passthrough stderr
new Thread(() -> {
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try (BufferedReader reader = new BufferedReader(new
InputStreamReader(process.getErrorStream()))) {
String line;
while ((line = reader.readlLine()) != null) {
System.err.println(line);

}
} catch (IOException e) {

e.printStackTrace();

}
}).start();

int exitCode = process.waitFor();
if (exitCode != 0) {
throw new RuntimeException("phpmetrics command failed with
+ exitCode);

}

code

// Process the JSON report and update the summary CSV
processMetrics(jsonReport, summaryCsvFile, projectNumber,
directory.getName(), projectUrl);

}
/**

* Process the phpmetrics-report.json file and append aggregated
metrics to the summary CSV.

* @param jsonFile The JSON report file

* @param summaryCsvFile The CSV file to append metrics
* @param projectNumber  The project number

* @param projectName The project name

* @param projectUrl The project URL

*/

private void processMetrics(File jsonFile, File summaryCsvFile,
int projectNumber, String projectName, String projectUrl) throws
IOException {
Gson gson = new Gson();
JsonObject jsonObject;
try (FileReader reader = new FileReader(jsonFile)) {
jsonObject = gson.fromJson(reader, JsonObject.class);

}

// Initialize metrics aggregation
Map<String, Double> metricsSum = new HashMap<>();
String[] sumMetrics = {
"length", "cloc", "loc", "lloc",
"nbMethods", "nbMethodsIncludingGettersSetters",
"nbMethodsPrivate"”, "nbMethodsPublic",
"nbMethodsGetter", "nbMethodsSetters"
}s
String[] avgMetrics = {
"afferentCoupling"”, "efferentCoupling", "couplingSum"
}s
for (String key : sumMetrics) {
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metricsSum.put(key, 0.0);
}
for (String key : avgMetrics) {
metricsSum.put(key, 0.09);
}

int numberOfClasses = 0;

// Extract project-level DIT
double dit = 0.0;
if (jsonObject.has("tree") &&
jsonObject.getAsJsonObject("tree").has("depthOfInheritanceTree")) {
try {
dit =
jsonObject.getAsJsonObject("tree").get("depthOfInheritanceTree").getAs
Double();
} catch (UnsupportedOperationException e) {
// Skip non-numeric DIT

}
}

for (Map.Entry<String, JsonElement> entry :
jsonObject.entrySet()) {
JsonObject classData = entry.getValue().getAsJsonObject();
if (classData.has("_type") &&

(classData.get("_type").getAsString().equals("Hal\\Metric\\ClassMetric
")) A
numberOfClasses++;
for (String key : sumMetrics) {
if (classData.has(key)) {
try {
double value =
classData.get(key).getAsDouble();
metricsSum.put(key, metricsSum.get(key) +
value);
} catch (UnsupportedOperationException e) {
// Skip non-numeric values

}
}
}
for (String key : avgMetrics) {
try {

double value = 0;
if (key.equals("couplingSum")) {
double afferent =
classData.has("afferentCoupling") ?
classData.get("afferentCoupling").getAsDouble() : 0.0;
double efferent =
classData.has("efferentCoupling™) ?
classData.get("efferentCoupling"”).getAsDouble() : 0.0;
value = afferent + efferent;
metricsSum.put(key, metricsSum.get(key) +
value);
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} else if (classData.has(key)) {
value = classData.get(key).getAsDouble();

}
metricsSum.put(key, metricsSum.get(key) +
value);

} catch (UnsupportedOperationException e) {
// Skip non-numeric values

}

}
}
}

// Prepare CSV row
StringBuilder csvRow = new StringBuilder();

csvRow. append(projectNumber).append(",

.append(projectName).append(",

.append(projectUrl).append(",
.append(numberOfClasses);
for (String key : sumMetrics) {
double value = metricsSum.get(key);

csvRow.append(",").append(value);

}
for (String key : avgMetrics) {

csvRow.append(",").append(numberOfClasses > @ ?

metricsSum.get(key) / numberOfClasses : "");

}

csvRow.append(",").append(numberOfClasses > 0 ?
metricsSum.get("nbMethods") / numberOfClasses : "");

csvRow.append(",").append(dit);
csvRow.append("\n");

// Write to CSV file
boolean fileExists = summaryCsvFile.exists();
try (FileWriter writer = new FileWriter(summaryCsvFile, true))

if (!fileExists) {
// Write header if file is new
StringBuilder header = new
StringBuilder("Number,Name,URL,numberOfClasses");
for (String key : sumMetrics) {

header.append(",").append(key);

}
for (String key : avgMetrics) {

header.append(",").append(key);

}
header.append(",nbMethods,dit\n");

writer.write(header.toString());

}

writer.write(csvRow.toString());



Tekct ¢aiiny GitHubService.java

package com.github.manager.service;

import org.eclipse.jgit.api.Git;

import org.eclipse.jgit.api.errors.GitAPIException;
import org.eclipse.jgit.lib.Ref;

import org.eclipse.jgit.lib.Repository;

import org.eclipse.jgit.revwalk.RevCommit;

import org.eclipse.jgit.revwalk.RevWalk;

import org.eclipse.jgit.transport.TagOpt;

import java.io.File;

import java.io.IOException;

import java.util.Arraylist;

import java.util.Date;

import java.util.List;

import java.util.stream.Collectors;

/**
* Service class for GitHub operations.
*/

public class GitHubService {

/**

* Clone a GitHub repository.

@param url The URL of the repository to clone

@param directory The directory to clone the repository to
@return The Git instance for the cloned repository
@throws GitAPIException If an error occurs during cloning

* % ¥ X %

*/
public Git cloneRepository(String url, File directory) throws
GitAPIException {
return Git.cloneRepository()
.setURI(url)
.setDirectory(directory)
.setCloneAllBranches(false)

.setDepth(1)
.setNoTags()
.call();
}
/**
* Checkout the main branch of a repository at a specific date.
k
* @param git The Git instance for the repository
* @param date The date to checkout
* @throws GitAPIException If an error occurs during checkout
k

@throws IOException If an I/0 error occurs

*/

52
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public void checkoutMainBranchAtDate(Git git, Date date) throws
GitAPIException, IOException {
Repository repository = git.getRepository();

// Get the main branch (usually ‘'master' or 'main')
String mainBranch = getMainBranchName(git);

// Find the commit closest to the specified date
RevCommit commit = findCommitAtDate(git, mainBranch, date);

// Checkout the commit
git.checkout()

/**

* X ¥ X % ¥

*/

.setName(commit.getName())
.call();

Checkout the latest tag at a specific date.

@param git The Git instance for the repository

@param date The date to checkout

@throws GitAPIException If an error occurs during checkout
@throws IOException If an I/O error occurs

public void checkoutlLatestTagAtDate(Git git, Date date) throws
GitAPIException, IOException {
// Get all tags
List<Ref> tags = git.taglist().call();

// Filter tags by date
List<Ref> tagsBeforeDate = new ArraylList<>();
for (Ref tag : tags) {

}

ReviWalk walk = new RevWalk(git.getRepository());

RevCommit commit = walk.parseCommit(tag.getObjectId());

if (commit.getCommitTime() * 1000L <= date.getTime()) {
tagsBeforeDate.add(tag);

}

walk.dispose();

if (tagsBeforeDate.isEmpty()) {

// If no tags are found before the specified date, but

there are tags in the repository,

date)

// use the earliest tag (the one closest to the specified

if (!tags.isEmpty()) {

// Sort tags by date (oldest first)
tags.sort((t1l, t2) -> {
try {

Revialk walk

new

ReviWalk(git.getRepository());

RevCommit c1

walk.parseCommit(tl.getObjectId());
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RevCommit c2 =

walk.parseCommit(t2.getObjectId());

walk.dispose();
return Long.compare(cl.getCommitTime(),

c2.getCommitTime());

} catch (IOException e) {
return 9;
}

})s

// Use the earliest tag
tagsBeforeDate.add(tags.get(0));

} else {
throw new IllegalArgumentException("No tags found

before the specified date");

}
}

// Sort tags by date (newest first)
tagsBeforeDate.sort((t1, t2) -> {
try {

ReviWalk walk = new RevWalk(git.getRepository());
RevCommit c1 = walk.parseCommit(tl.getObjectId());
RevCommit c2 = walk.parseCommit(t2.getObjectId());
walk.dispose();
return Long.compare(c2.getCommitTime(),

cl.getCommitTime());

} catch (IOException e) {
return 0;
}

1)

// Checkout the latest tag
String tagName = tagsBeforeDate.get(0).getName();
git.checkout()

.setName(tagName)
.call();
}
/**
* Get the name of the main branch (usually 'master' or 'main').
*
* @param git The Git instance for the repository
* @return The name of the main branch
* @throws GitAPIException If an error occurs during the operation
*/

private String getMainBranchName(Git git) throws GitAPIException {
List<Ref> branches = git.branchList().call();

// Check for 'main' or 'master' branch
for (Ref branch : branches) {
String name = branch.getName();
if (name.endsWith("/main") || name.endsWith("/master")) {



bran

ch

/**

* X X X X ¥ ¥ %

*/

private RevCommit findCommitAtDate(Git git, String branch, Date

return name.substring(name.lastIndexOf('/"') + 1);

}

// If no main or master branch is found, return the first

if (!branches.isEmpty()) {
String name = branches.get(0).getName();
return name.substring(name.lastIndexOf('/"') + 1);

}

// Default to 'master' if no branches are found
return "master";

Find the commit closest to the specified date.

@param git The Git instance for the repository
@param branch The branch to search in

@param date The date to find a commit for
@return The commit closest to the specified date

55

@throws GitAPIException If an error occurs during the operation

@throws IOException If an I/0 error occurs

date) throws GitAPIException, IOException {

// Get all commits
Iterable<RevCommit> commits =

git.log().add(git.getRepository().resolve(branch)).call();

stop

// Find the commit closest to the specified date
RevCommit closestCommit = null;
long closestDiff = Long.MAX_VALUE;

for (RevCommit commit : commits) {
long commitTime = commit.getCommitTime() * 1000L;
long diff = Math.abs(date.getTime() - commitTime);

if (diff < closestDiff) {
closestDiff = diff;
closestCommit = commit;

}

// If we found a commit before the specified date, we

if (commitTime <= date.getTime()) {
break;

}
}

if (closestCommit == null) {

can
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throw new IllegalArgumentException("No commits found in
the repository");

}

return closestCommit;

}

/**
Get all tags in a repository.

@param git The Git instance for the repository
@return A list of tag names
@throws GitAPIException If an error occurs during the operation

* % % X *

*/
public List<String> getAllTags(Git git) throws GitAPIException {
List<Ref> tags = git.taglist().call();
return tags.stream()
.map(ref ->
ref.getName().substring(ref.getName().lastIndex0f('/"') + 1))
.collect(Collectors.toList());
}

Tekcer daitmy model/Option.java

package com.github.manager.model;
import javax.persistence.*;

/**
* Entity class representing an application option.
*/

@Entity

@Table(name = "options")

public class Option {

@Id
@GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;

@Column(name = "name", nullable = false, unique = true)
private String name;

@Column(name = "value")
private String value;

// Default constructor required by Hibernate
public Option() {
}

public Option(String name, String value) {
this.name = name;
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this.value = value;

}

// Getters and setters
public Long getId() {
return id;

}

public void setId(Long id) {
this.id = id;
}

public String getName() {
return name;

}

public void setName(String name) {
this.name = name;

}

public String getValue() {
return value;

}

public void setValue(String value) {
this.value = value;

}

@Override
public String toString() {

return name + ": " + value;

}

@Override

public boolean equals(Object o) {
if (this == o) return true;

if (o == null || getClass() != o.getClass()) return false;
Option option = (Option) o;

if (id != null ? !id.equals(option.id) : option.id != null)
return false;

return name != null ? name.equals(option.name) : option.name
== null;

}

@Override

public int hashCode() {
int result = id != null ? id.hashCode() : ©;
result = 31 * result + (name != null ? name.hashCode() : 9);
return result;
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TekcT ¢aiimy model/Project.java

package com.github.manager.model;
import javax.persistence.*;

/**
* Entity class representing a GitHub project.
*/

@Entity

@Table(name = "projects")

public class Project {

@Id
@GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;

@Column(name = "url", nullable = false, unique = true)
private String url;

@ManyToOne(fetch
@JoinColumn(name
private Type type;

FetchType.EAGER)
"type_id")

// Default constructor required by Hibernate
public Project() {

}

public Project(String url, Type type) {
this.url = url;
this.type = type;

}

// Getters and setters

public Long getId() {
return id;

}

public void setId(Long id) {
this.id = id;
}

public String getUrl() {
return url;

}

public void setUrl(String url) {
this.url = url;

}

public Type getType() {
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return type;

}

public void setType(Type type) {
this.type = type;
}

@Override
public String toString() {
return url;

}

@Override
public boolean equals(Object o) {
if (this == o) return true;
if (o == null || getClass() != o.getClass()) return false;

Project project = (Project) o;

if (id != null ? l!id.equals(project.id) : project.id != null)
return false;

return url != null ? url.equals(project.url) : project.url ==
null;
}
@Override

public int hashCode() {
int result = id != null ? id.hashCode() : ©;
result = 31 * result + (url != null ? url.hashCode() : 0);
return result;

Tekct ¢aiimy model/Type.java

package com.github.manager.model;
import javax.persistence.*;

/**
* Entity class representing a project type.
*/

@Entity

@Table(name = "types")

public class Type {

@Id
@GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;

@Column(name = "name", nullable = false, unique = true)
private String name;
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// Default constructor required by Hibernate

public Type() {
}

public Type(String name) {
this.name = name;
}

// Getters and setters
public Long getId() {
return id;

}

public void setId(Long id) {
this.id = id;
}

public String getName() {
return name;
}

public void setName(String name) {
this.name = name;

}

@Override
public String toString() {
return name;

}
@Override
public boolean equals(Object o) {
if (this == o) return true;
if (o == null || getClass() != o.getClass()) return false;
Type type = (Type) o;
if (id != null ? !id.equals(type.id) : type.id != null) return
false;
return name != null ? name.equals(type.name) : type.name ==
null;
}
@Override

public int hashCode() {
int result = id != null ? id.hashCode() : ©;
result = 31 * result + (name != null ? name.hashCode() : 9);
return result;



Texcr daitmy ui/TypesPanel.java

package com.github.manager.ui;

import
import

import
import
import
import

/**

com.github.manager.dao.TypeDAO;
com.github.manager.model.Type;

javax.swing.*;
javax.swing.table.DefaultTableModel;
java.awt.*;

java.util.List;

* Panel for managing project types.

*/
public

class TypesPanel extends JPanel {

private JTable typesTable;

private DefaultTableModel tableModel;
private JTextField nameField;

private TypeDAO typeDAO;

/**

*

*/

Create a new types panel.

public TypesPanel() {

}

/**

*

*/

typeDAO = new TypeDAO();
setLayout(new BorderlLayout());

initComponents();
loadTypes();

Initialize the components of the panel.

private void initComponents() {

// Create table
String[] columnNames = {"ID", "Name"};
tableModel = new DefaultTableModel(columnNames, 0) {
@Override
public boolean isCellEditable(int row, int column) {
return false;

}
}s
typesTable = new JTable(tableModel);

typesTable.setSelectionMode(ListSelectionModel.SINGLE_SELECTION);

// Add table to scroll pane
JScrollPane scrollPane = new JScrollPane(typesTable);
add(scrollPane, BorderlLayout.CENTER);
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// Create form panel
JPanel formPanel = new JPanel(new BorderLayout());

// Create input panel
JPanel inputPanel = new JPanel(new

FlowLayout(FlowLayout.LEFT));

inputPanel.add(new JLabel("Name:"));
nameField = new JTextField(20);
inputPanel.add(nameField);

// Create button panel
JPanel buttonPanel = new JPanel(new

FlowLayout(FlowLayout.LEFT));

}

/**
* Load types from the database.

JButton addButton = new JButton("Add");
JButton editButton = new JButton("Edit");
JButton deleteButton = new JButton("Delete");

buttonPanel.add(addButton);
buttonPanel.add(editButton);
buttonPanel.add(deleteButton);

// Add action listeners
addButton.addActionListener(e -> addType());
editButton.addActionListener(e -> editType());
deleteButton.addActionListener(e -> deleteType());

// Add panels to form panel
formPanel.add(inputPanel, BorderlLayout.NORTH);
formPanel.add(buttonPanel, BorderlLayout.SOUTH);

// Add form panel to main panel
add(formPanel, BorderLayout.SOUTH);

public void loadTypes() {

// Clear table
tableModel.setRowCount(9);

// Get all types
List<Type> types = typeDAO.getAll();

// Add types to table
if (types != null) {
for (Type type : types) {
Object[] row = {type.getId(), type.getName()};
tableModel.addRow(row);

62
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/**
* Add a new type.
*/
private void addType() {
String name = nameField.getText().trim();

if (name.isEmpty()) {
JOptionPane.showMessageDialog(this, "Please enter a name",
"Error", JOptionPane.ERROR_MESSAGE);
return;

}

// Check if type already exists
Type existingType = typeDAO.findByName(name);
if (existingType != null) {
JOptionPane.showMessageDialog(this, "Type already exists",
"Error", JOptionPane.ERROR_MESSAGE);
return;

}

// Create new type
Type type = new Type(name);

// Save type
Type savedType = typeDAO.saveOrUpdate(type);

if (savedType != null) {
// Clear input field
nameField.setText("");

// Reload types
loadTypes();
} else {
JOptionPane.showMessageDialog(this, "Failed to save type",
"Error", JOptionPane.ERROR_MESSAGE);

}
}

/**
* Edit the selected type.
*/
private void editType() {
int selectedRow = typesTable.getSelectedRow();

if (selectedRow == -1) {
JOptionPane.showMessageDialog(this, "Please select a
type", "Error", JOptionPane.ERROR_MESSAGE);
return;

}

Long id = (Long) tableModel.getValueAt(selectedRow, 0);
String name = nameField.getText().trim();



if (name.isEmpty()) {
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JOptionPane.showMessageDialog(this, "Please enter a name",

"Error", JOptionPane.ERROR_MESSAGE);
return;

}

// Get type
Type type = typeDAO.getById(id);

if (type == null) {

JOptionPane.showMessageDialog(this, "Type not found",

"Error", JOptionPane.ERROR_MESSAGE);
return;

}

// Check if name already exists

Type existingType = typeDAO.findByName(name);

if (existingType != null && !existingType.getId().equals(id))

{

JOptionPane.showMessageDialog(this, "Type already exists",

"Error", JOptionPane.ERROR_MESSAGE);
return;

}

// Update type
type.setName(name);

// Save type

Type savedType = typeDAO.saveOrUpdate(type);

if (savedType != null) {
// Clear input field
nameField.setText("");

// Reload types
loadTypes();
} else {

JOptionPane.showMessageDialog(this, "Failed to save type",

"Error", JOptionPane.ERROR_MESSAGE);

}
}

/**
* Delete the selected type.
*/

private void deleteType() {

int selectedRow = typesTable.getSelectedRow();

if (selectedRow == -1) {

JOptionPane.showMessageDialog(this, "Please select a

type", "Error", JOptionPane.ERROR_MESSAGE);
return;

}
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Long id = (Long) tableModel.getValueAt(selectedRow, 0);

// Get type
Type type = typeDAO.getById(id);

if (type == null) {
JOptionPane.showMessageDialog(this, "Type not found",
"Error", JOptionPane.ERROR_MESSAGE);
return;

}

// Confirm deletion
int result = JOptionPane.showConfirmDialog(this, "Are you sure
you want to delete this type?", "Confirm", JOptionPane.YES_NO_OPTION);

if (result == JOptionPane.YES_OPTION) {
// Delete type
boolean deleted = typeDAO.delete(type);

if (deleted) {
// Reload types
loadTypes();
} else {
JOptionPane.showMessageDialog(this, "Failed to delete
type", "Error", JOptionPane.ERROR_MESSAGE);
}
}
}
[/ **
* Refresh the types data.
* This method is called when the panel is displayed.
*/
public void refresh() {
loadTypes();
}

Tekcr ¢aitny ui/CheckoutPanel.java

package com.github.manager.ui;

import com.github.manager.dao.OptionDAO;

import com.github.manager.dao.ProjectDAO;

import com.github.manager.dao.TypeDAO;

import com.github.manager.model.Project;

import com.github.manager.model.Type;

import com.github.manager.service.GitHubService;
import com.github.manager.service.PhpmetricsService;

import javax.swing.*;



import javax.swing.table.DefaultTableModel;
import java.awt.*;

import java.io.File;

import java.text.SimpleDateFormat;

import java.util.Date;

import java.util.List;

/**
* Panel for checking out GitHub projects.
*/

public class CheckoutPanel extends JPanel {

private JTable projectsTable;

private DefaultTableModel tableModel;
private JComboBox<Type> typeComboBox;
private JTextField directoryField;
private JButton browseButton;

private JRadioButton mainBranchRadio;
private JRadioButton tagRadio;
private JSpinner dateSpinner;

private ProjectDAO projectDAO;
private TypeDAO typeDAO;

private OptionDAO optionDAO;

private GitHubService gitHubService;
private PhpmetricsService phpmetricsService;

// Option names

private static final String OPTION_LAST_DIRECTORY =
"checkout.last directory";

private static final String OPTION_USE_MAIN_BRANCH
"checkout.use _main_branch";

private static final String OPTION_CHECKOUT_DATE
"checkout.date";

private static final String OPTION_SELECTED_TYPE
"checkout.selected_type";

/**
* Create a new checkout panel.
*/
public CheckoutPanel() {
projectDAO = new ProjectDAO();
typeDAO = new TypeDAO();
optionDAO = new OptionDAO();
gitHubService = new GitHubService();
phpmetricsService = new PhpmetricsService();
setLayout(new BorderlLayout());

initComponents();

loadTypes();
loadOptions();

/%%



* Initialize the components of the panel.
*/
private void initComponents() {
// Create table
String[] columnNames = {"ID", "URL", "Type"};
tableModel = new DefaultTableModel(columnNames, 0) {
@Override
public boolean isCellEditable(int row, int column) {
return false;
}
}s

projectsTable = new JTable(tableModel);
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projectsTable.setSelectionMode(ListSelectionModel.SINGLE SELECTION);

// Add table to scroll pane
JScrollPane scrollPane = new JScrollPane(projectsTable);
add(scrollPane, BorderlLayout.CENTER);

// Create form panel
JPanel formPanel = new JPanel(new BorderLayout());

// Create filter panel
JPanel filterPanel = new JPanel(new
FlowLayout(FlowLayout.LEFT));

filterPanel.add(new JLabel("Type:"));

typeComboBox = new JComboBox<>();

typeComboBox.addActionListener(e -> {
loadProjectsByType();
saveOptions();

})s
filterPanel.add(typeComboBox);

// Create checkout options panel
JPanel checkoutPanel = new JPanel(new GridLayout(3, 2, 5,

// Directory selection

checkoutPanel.add(new JLabel("Checkout Directory:"));
JPanel directoryPanel = new JPanel(new BorderLayout());
directoryField = new JTextField();
directoryPanel.add(directoryField, BorderlLayout.CENTER);
browseButton = new JButton("Browse");
browseButton.addActionListener(e -> browseDirectory());
directoryPanel.add(browseButton, BorderLayout.EAST);
checkoutPanel.add(directoryPanel);

// Branch/Tag selection

checkoutPanel.add(new JLabel("Checkout:"));

JPanel radioPanel = new JPanel(new
FlowLayout(FlowLayout.LEFT));

mainBranchRadio = new JRadioButton("Main Branch", true);

tagRadio = new JRadioButton("Latest Tag");

ButtonGroup radioGroup = new ButtonGroup();

5));



radioGroup.add(mainBranchRadio);
radioGroup.add(tagRadio);
radioPanel.add(mainBranchRadio);
radioPanel.add(tagRadio);
checkoutPanel.add(radioPanel);

// Date selection
checkoutPanel.add(new JLabel("Date:"));
SpinnerDateModel dateModel = new SpinnerDateModel(new Date(),

null, null, java.util.Calendar.DAY_OF_MONTH);

dateSpinner = new JSpinner(dateModel);
JSpinner.DateEditor dateEditor = new

JSpinner.DateEditor(dateSpinner, "yyyy-MM-dd");

dateSpinner.setEditor(dateEditor);
checkoutPanel.add(dateSpinner);

// Create button panel
JPanel buttonPanel = new JPanel(new

FlowLayout(FlowLayout.LEFT));

}

/X%
* Load types from the database.

JButton checkoutButton = new JButton("Checkout");
buttonPanel.add(checkoutButton);

// Add action listeners
checkoutButton.addActionListener(e -> checkoutProject());

// Add panels to form panel
formPanel.add(filterPanel, BorderlLayout.NORTH);
formPanel.add(checkoutPanel, BorderLayout.CENTER);
formPanel.add(buttonPanel, BorderlLayout.SOUTH);

// Add form panel to main panel
add(formPanel, BorderLayout.SOUTH);

public void loadTypes() {

// Clear combo box
typeComboBox.removeAllItems();

// Get all types
List<Type> types = typeDAO.getAll();

// Add types to combo box
if (types != null) {
for (Type type : types) {
typeComboBox.addItem(type);
}
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/**
* Load projects by the selected type.
*/
public void loadProjectsByType() A
// Clear table
tableModel.setRowCount(9);

// Get selected type
Type type = (Type) typeComboBox.getSelectedItem();

if (type != null) {
// Get projects by type
List<Project> projects = projectDAO.getByType(type);

// Add projects to table
if (projects != null) {
for (Project project : projects) {
Object[] row = {
project.getId(),
project.getUrl(),
project.getType() != null ?
project.getType().getName() : ""
}s
tableModel.addRow(row);

}
}
}
}
/**
* Browse for a directory.
*/

private void browseDirectory() {
JFileChooser fileChooser = new JFileChooser();

fileChooser.setFileSelectionMode(JFileChooser .DIRECTORIES_ONLY);
fileChooser.setDialogTitle("Select Checkout Directory");

int result = fileChooser.showOpenDialog(this);

if (result == JFileChooser.APPROVE_OPTION) {
File selectedFile = fileChooser.getSelectedFile();
directoryField.setText(selectedFile.getAbsolutePath());

// Save the selected directory
saveOptions();

}

/**
* Checkout all projects of the selected type.
*/

private void checkoutProject() {
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Type selectedType = (Type) typeComboBox.getSelectedItem();

if (selectedType == null) {
JOptionPane.showMessageDialog(this, "Please select a
project type", "Error", JOptionPane.ERROR_MESSAGE);
return;

}

String directory = directoryField.getText().trim();
Date date = (Date) dateSpinner.getValue();
boolean isMainBranch = mainBranchRadio.isSelected();

if (directory.isEmpty()) {
JOptionPane.showMessageDialog(this, "Please select a
directory"”, "Error", JOptionPane.ERROR_MESSAGE);
return;
}

// Save the checkout settings
saveOptions();

// Create directory if it doesn't exist

File baseDir = new File(directory);

if (!baseDir.exists()) {
baseDir.mkdirs();

}

// Get all projects of the selected type
List<Project> projects = projectDAO.getByType(selectedType);

if (projects == null || projects.isEmpty()) {
JOptionPane.showMessageDialog(this, "No projects found for
the selected type", "Error", JOptionPane.ERROR_MESSAGE);
return;

}

// Show progress dialog

JDialog progressDialog = new JDialog((Frame)
SwingUtilities.getWindowAncestor(this), "Checkout Progress", true);

progressDialog.setlLayout(new BorderlLayout());

progressDialog.setSize (400, 150);

progressDialog.setlLocationRelativeTo(this);

JLabel progressLabel = new JLabel("Preparing to checkout
projects...");

progresslLabel.setHorizontalAlignment(JLabel.CENTER);

JProgressBar progressBar = new JProgressBar(0,
projects.size());

progressBar.setStringPainted(true);

JPanel progressPanel = new JPanel(new BorderLayout(5, 5));
progressPanel.setBorder(BorderFactory.createEmptyBorder(10,
10, 10, 10));



progressPanel.add(progressLabel, BorderLayout.NORTH);
progressPanel.add(progressBar, BorderLayout.CENTER);

progressDialog.add(progressPanel, BorderLayout.CENTER);

// Start checkout in a separate thread
new Thread(() -> {

try {

File summaryCsvFile = new File(baseDir, "project-
metrics-summary.csv");
if (summaryCsvFile.exists()) {

progressLabel.setText("Deleting previous report

+ progresslLabel.getName());

}

summaryCsvFile.delete();

int progress = 0;

StringBuilder errorMessages = new StringBuilder();

for (Project project : projects) {

projectName);

+ projects.size());

progresslLabel.setText("Deleting existing directory:

progresslLabel.setText("Cloning repository:

String url = project.getUrl();
String projectName = extractProjectName(url);

// Update progress
final int currentProgress = progress;
SwingUtilities.invokeLater(() -> {

progressLabel.setText("Processing project:

progressBar.setValue(currentProgress);
progressBar.setString(currentProgress +

})s

// Create subdirectory for the project
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of "

File projectDir = new File(baseDir, projectName);

// Delete directory if it exists
if (projectDir.exists()) {
SwingUtilities.invokeLater(() ->

deleteDirectory(projectDir);
}

// Create directory
projectDir.mkdirs();

try {
// Clone repository

SwingUtilities.invokeLater(() ->
" + projectName));
org.eclipse.jgit.api.Git git =

gitHubService.cloneRepository(url, projectDir);

+ projectName));
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// Checkout branch or tag
if (isMainBranch) {
SwingUtilities.invokelLater(() ->
progresslLabel.setText("Checking out main branch at date for:
projectName));

+

gitHubService.checkoutMainBranchAtDate(git, date);
} else {
SwingUtilities.invokelLater(() ->
progresslLabel.setText("Checking out latest tag at date for:
projectName));

+

gitHubService.checkoutLatestTagAtDate(git,
date);
}

// Run phpmetrics in the checked out project
directory and process metrics

SwingUtilities.invokelLater(() ->
progresslLabel.setText("Running phpmetrics for: " + projectName));

phpmetricsService.runPhpmetrics(projectDir,
summaryCsvFile, progress + 1, url);

} catch (Exception e) {

errorMessages.append("Error processing
").append(projectName).append(":
").append(e.getMessage()).append("\n");

e.printStackTrace();

}

progress++;

}

// Update final progress
SwingUtilities.invokeLater(() -> {
progressBar.setValue(projects.size());
progressBar.setString(projects.size() + " of " +
projects.size());
progressLabel.setText("Checkout completed");

1)

// Close progress dialog
final String errors = errorMessages.toString();
SwingUtilities.invokeLater(() -> {
progressDialog.dispose();
if (errors.isEmpty()) {
JOptionPane.showMessageDialog(this, "All
projects checked out successfully. Metrics summary saved to " +
summaryCsvFile.getAbsolutePath(), "Success",
JOptionPane.INFORMATION_ MESSAGE);
} else {
JOptionPane.showMessageDialog(this, "Checkout
completed with errors:\n" + errors, "Warning",
JOptionPane.WARNING MESSAGE);

}
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}s
} catch (Exception e) {

// Close progress dialog and show error
SwingUtilities.invokeLater(() -> {
progressDialog.dispose();

JOptionPane.showMessageDialog(this, "Checkout
failed: " + e.getMessage(), "Error", JOptionPane.ERROR_MESSAGE);

})s
e.printStackTrace();

}
}).start();

// Show progress dialog
progressDialog.setVisible(true);

}

private String extractProjectName(String url) {
// Remove .git extension if present
String cleanUrl = url.endsWith(".git") ? url.substring(o,
url.length() - 4) : url;

// Extract the repository name from the URL
int lastSlashIndex = cleanUrl.lastIndexOf('/");

if (lastSlashIndex != -1 && lastSlashIndex < cleanUrl.length()
- 1) A
return cleanUrl.substring(lastSlashIndex + 1);
}
// Fallback: use the full URL as a hash
return String.valueOf(cleanUrl.hashCode()).replace("-", "");
}
J**

* Recursively delete a directory.
*
* @param directory The directory to delete
* @return true if successful, false otherwise
*/
private boolean deleteDirectory(File directory) {
if (directory.exists()) {
File[] files = directory.listFiles();
if (files != null) {
for (File file : files) {
if (file.isDirectory()) {
deleteDirectory(file);
} else {
file.delete();

}

}

return directory.delete();



}

/**
* Load options from the database.
*/
private void loadOptions() {
try {
// Load last directory
String lastDirectory =
optionDAO.getOptionValue(OPTION LAST DIRECTORY);
if (lastDirectory != null && !lastDirectory.isEmpty()) {
directoryField.setText(lastDirectory);
}

// Load branch/tag selection
String useMainBranch =
optionDAO.getOptionValue(OPTION_USE_MAIN_BRANCH);
if (useMainBranch != null) {
boolean isMainBranch =
Boolean.parseBoolean(useMainBranch);
mainBranchRadio.setSelected(isMainBranch);
tagRadio.setSelected(!isMainBranch);

}

// Load date
String dateStr =
optionDAO.getOptionValue (OPTION_CHECKOUT_DATE);
if (dateStr != null && !dateStr.isEmpty()) {
try {
long timestamp = Long.parseLong(dateStr);
Date date = new Date(timestamp);
dateSpinner.setValue(date);
} catch (NumberFormatException e) {
// Ignore invalid date format
e.printStackTrace();

}

// Load selected type
String typeldStr =
optionDAO.getOptionValue(OPTION_SELECTED_TYPE);
if (typeIdStr != null && !typeIdStr.isEmpty()) {
try {
long typeld = Long.parseLong(typeIdStr);
Type type = typeDAO.getById(typeld);
if (type != null) {
// Find the type in the combo box
for (int 1 = 0; i <
typeComboBox.getItemCount(); i++) {
Type item = typeComboBox.getItemAt(i);
if (item.getId().equals(typeId)) {
typeComboBox.setSelectedIndex(i);
break;

74



75

}
}

} catch (NumberFormatException e) {
// Ignore invalid type ID format
e.printStackTrace();

}

}
} catch (Exception e) {

// Ignore errors when loading options
e.printStackTrace();

}

/**
* Save options to the database.
*/
private void saveOptions() {
try {
// Save last directory
String directory = directoryField.getText().trim();
if (!directory.isEmpty()) {
optionDAO.setOptionValue (OPTION_LAST_DIRECTORY,
directory);

}

// Save branch/tag selection

boolean isMainBranch = mainBranchRadio.isSelected();

optionDAO.setOptionValue(OPTION_USE_MAIN_BRANCH,
String.valueOf(isMainBranch));

// Save date

Date date = (Date) dateSpinner.getValue();

optionDAO.setOptionValue(OPTION CHECKOUT_ DATE,
String.valueOf(date.getTime()));

// Save selected type
Type selectedType = (Type) typeComboBox.getSelectedItem();
if (selectedType != null) {
optionDAO.setOptionValue(OPTION_SELECTED_TYPE,
String.valueOf(selectedType.getId()));
}
} catch (Exception e) {
// Ignore errors when saving options
e.printStackTrace();

}

/X%
* Refresh the checkout panel data.
* This method is called when the panel is displayed.
*/

public void refresh() {



loadTypes();
loadProjectsByType();

Teker daitiny ui/CheckoutPanel.java

package com.github.manager.ui;

import
import
import
import
import
import
import

import
import
import
import
import
import
import

/**

com.github.manager.dao.OptionDAO;
com.github.manager.dao.ProjectDAO;
com.github.manager.dao.TypeDAO;
com.github.manager.model.Project;
com.github.manager.model.Type;
com.github.manager.service.GitHubService;
com.github.manager.service.PhpmetricsService;

javax.swing.*;
javax.swing.table.DefaultTableModel;
java.awt.*;

java.io.File;
java.text.SimpleDateFormat;
java.util.Date;

java.util.List;

* Panel for checking out GitHub projects.

*/
public

class CheckoutPanel extends JPanel {

private JTable projectsTable;

private DefaultTableModel tableModel;
private JComboBox<Type> typeComboBox;
private JTextField directoryField;
private JButton browseButton;

private JRadioButton mainBranchRadio;
private JRadioButton tagRadio;
private JSpinner dateSpinner;

private ProjectDAO projectDAO;
private TypeDAO typeDAO;

private OptionDAO optionDAO;

private GitHubService gitHubService;
private PhpmetricsService phpmetricsService;

//

private static final String OPTION_LAST_DIRECTORY =

Option names

"checkout.last_directory";
private static final String OPTION_USE_MAIN_BRANCH
"checkout.use_main_branch";
private static final String OPTION_CHECKOUT_DATE
"checkout.date";

76



77
private static final String OPTION_SELECTED_TYPE =
"checkout.selected_type";

/**
* Create a new checkout panel.
*/
public CheckoutPanel() {
projectDAO = new ProjectDAO();
typeDAO = new TypeDAO();
optionDAO = new OptionDAO();
gitHubService = new GitHubService();
phpmetricsService = new PhpmetricsService();
setLayout(new BorderLayout());

initComponents();
loadTypes();
loadOptions();

}
/**

* Initialize the components of the panel.
*/
private void initComponents() {
// Create table
String[] columnNames = {"ID", "URL", "Type"};
tableModel = new DefaultTableModel(columnNames, 0) {
@Override
public boolean isCellEditable(int row, int column) {
return false;
}

¥
projectsTable = new JTable(tableModel);

projectsTable.setSelectionMode(ListSelectionModel.SINGLE_SELECTION);

// Add table to scroll pane
JScrollPane scrollPane = new JScrollPane(projectsTable);
add(scrollPane, BorderlLayout.CENTER);

// Create form panel
JPanel formPanel = new JPanel(new BorderLayout());

// Create filter panel
JPanel filterPanel = new JPanel(new
FlowLayout(FlowLayout.LEFT));

filterPanel.add(new JLabel("Type:"));

typeComboBox = new JComboBox<>();

typeComboBox.addActionListener(e -> {
loadProjectsByType();
saveOptions();

1)
filterPanel.add(typeComboBox);
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// Create checkout options panel
JPanel checkoutPanel = new JPanel(new GridLayout(3, 2, 5, 5));

// Directory selection

checkoutPanel.add(new JLabel("Checkout Directory:"));
JPanel directoryPanel = new JPanel(new BorderLayout());
directoryField = new JTextField();
directoryPanel.add(directoryField, BorderLayout.CENTER);
browseButton = new JButton("Browse");
browseButton.addActionListener(e -> browseDirectory());
directoryPanel.add(browseButton, BorderLayout.EAST);
checkoutPanel.add(directoryPanel);

// Branch/Tag selection
checkoutPanel.add(new JLabel("Checkout:"));
JPanel radioPanel = new JPanel(new
FlowLayout(FlowLayout.LEFT));
mainBranchRadio = new JRadioButton("Main Branch", true);
tagRadio = new JRadioButton("Latest Tag");
ButtonGroup radioGroup = new ButtonGroup();
radioGroup.add(mainBranchRadio);
radioGroup.add(tagRadio);
radioPanel.add(mainBranchRadio);
radioPanel.add(tagRadio);
checkoutPanel.add(radioPanel);

// Date selection

checkoutPanel.add(new JLabel("Date:"));

SpinnerDateModel dateModel = new SpinnerDateModel(new Date(),
null, null, java.util.Calendar.DAY_OF_MONTH);

dateSpinner = new JSpinner(dateModel);

JSpinner.DateEditor dateEditor = new
JSpinner.DateEditor(dateSpinner, "yyyy-MM-dd");

dateSpinner.setEditor(dateEditor);

checkoutPanel.add(dateSpinner);

// Create button panel

JPanel buttonPanel = new JPanel(new
FlowLayout(FlowLayout.LEFT));

JButton checkoutButton = new JButton("Checkout");

buttonPanel.add(checkoutButton);

// Add action listeners
checkoutButton.addActionListener(e -> checkoutProject());

// Add panels to form panel
formPanel.add(filterPanel, BorderlLayout.NORTH);
formPanel.add(checkoutPanel, BorderLayout.CENTER);
formPanel.add(buttonPanel, BorderlLayout.SOUTH);

// Add form panel to main panel
add(formPanel, BorderlLayout.SOUTH);



}

/**
* Load types from the database.
*/
public void loadTypes() {
// Clear combo box
typeComboBox.removeAllItems();

// Get all types
List<Type> types = typeDAO.getAll();

// Add types to combo box
if (types != null) {
for (Type type : types) {
typeComboBox.addItem(type);

}
}
}
/**
* Load projects by the selected type.
*/

public void loadProjectsByType() {
// Clear table
tableModel.setRowCount(9);

// Get selected type
Type type = (Type) typeComboBox.getSelectedItem();

if (type != null) {
// Get projects by type
List<Project> projects = projectDAO.getByType(type);

// Add projects to table
if (projects != null) {
for (Project project : projects) {
Object[] row = {
project.getId(),
project.getUrl(),
project.getType() != null ?
project.getType().getName() : ""
s
tableModel.addRow(row);

}

private void browseDirectory() {
JFileChooser fileChooser = new JFileChooser();

fileChooser.setFileSelectionMode(JFileChooser .DIRECTORIES_ONLY);
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fileChooser.setDialogTitle("Select Checkout Directory");
int result = fileChooser.showOpenDialog(this);
if (result == JFileChooser.APPROVE_OPTION) {

File selectedFile = fileChooser.getSelectedFile();
directoryField.setText(selectedFile.getAbsolutePath());

// Save the selected directory
saveOptions();

}

/**
* Checkout all projects of the selected type.
*/

private void checkoutProject() {

Type selectedType = (Type) typeComboBox.getSelectedItem();

if (selectedType == null) {

JOptionPane.showMessageDialog(this, "Please select a

project type", "Error", JOptionPane.ERROR_MESSAGE);
return;

}

String directory = directoryField.getText().trim();
Date date = (Date) dateSpinner.getValue();
boolean isMainBranch = mainBranchRadio.isSelected();

if (directory.isEmpty()) {

JOptionPane.showMessageDialog(this, "Please select a

directory", "Error", JOptionPane.ERROR_MESSAGE);
return;

}

// Save the checkout settings
saveOptions();

// Create directory if it doesn't exist

File baseDir = new File(directory);

if (!baseDir.exists()) {
baseDir.mkdirs();

}

// Get all projects of the selected type

List<Project> projects = projectDAO.getByType(selectedType);

if (projects == null || projects.isEmpty()) {
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JOptionPane.showMessageDialog(this, "No projects found for

the selected type", "Error", JOptionPane.ERROR_MESSAGE);
return;
}
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// Show progress dialog

JDialog progressDialog = new JDialog((Frame)
SwingUtilities.getWindowAncestor(this), "Checkout Progress", true);

progressDialog.setLayout(new BorderLayout());

progressDialog.setSize (400, 150);

progressDialog.setlLocationRelativeTo(this);

JLabel progressLabel = new JLabel("Preparing to checkout
projects...");

progresslLabel.setHorizontalAlignment(JLabel.CENTER);

JProgressBar progressBar = new JProgressBar(0,
projects.size());

progressBar.setStringPainted(true);

JPanel progressPanel = new JPanel(new BorderLayout(5, 5));

progressPanel.setBorder(BorderFactory.createEmptyBorder(10,
10, 10, 10));

progressPanel.add(progressLabel, BorderLayout.NORTH);

progressPanel.add(progressBar, BorderLayout.CENTER);

progressDialog.add(progressPanel, BorderLayout.CENTER);

// Start checkout in a separate thread
new Thread(() -> {
try {
int progress = 0;
StringBuilder errorMessages = new StringBuilder();

for (Project project : projects) {
String url = project.getUrl();
String projectName = extractProjectName(url);

// Update progress
final int currentProgress = progress;
SwingUtilities.invokeLater(() -> {
progressLabel.setText("Processing project: +
projectName);
progressBar.setValue(currentProgress);
progressBar.setString(currentProgress + " of "
+ projects.size());

})s

// Create subdirectory for the project
File projectDir = new File(baseDir, projectName);

// Delete directory if it exists
if (projectDir.exists()) {
SwingUtilities.invokeLater(() ->
progresslLabel.setText("Deleting existing directory: " + projectName));
deleteDirectory(projectDir);
}

// Create directory
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projectDir.mkdirs();

try {
// Clone repository

SwingUtilities.invokelLater(() ->
progresslLabel.setText("Cloning repository: " + projectName));

org.eclipse.jgit.api.Git git =
gitHubService.cloneRepository(url, projectDir);

// Checkout branch or tag
if (isMainBranch) {
SwingUtilities.invokelLater(() ->
progresslLabel.setText("Checking out main branch at date for:
projectName));

+

gitHubService.checkoutMainBranchAtDate(git, date);
} else {
SwingUtilities.invokelLater(() ->
progresslLabel.setText("Checking out latest tag at date for:
projectName));

+

gitHubService.checkoutLatestTagAtDate(git,
date);
}

// Run phpmetrics in the checked out project
directory

phpmetricsService.runPhpmetrics(projectDir);

} catch (Exception e) {

errorMessages.append("Error processing
").append(projectName).append(":
").append(e.getMessage()).append("\n");

e.printStackTrace();

}

progress++;

}

// Update final progress
SwingUtilities.invokeLater(() -> {
progressBar.setValue(projects.size());
progressBar.setString(projects.size() + " of " +
projects.size());
progresslLabel.setText("Checkout completed");

1)

// Close progress dialog
final String errors = errorMessages.toString();
SwingUtilities.invokeLater(() -> {
progressDialog.dispose();
if (errors.isEmpty()) {
JOptionPane.showMessageDialog(this, "All
projects checked out successfully", "Success",
JOptionPane.INFORMATION MESSAGE);
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} else {

JOptionPane.showMessageDialog(this, "Checkout
completed with errors:\n" + errors, "Warning",
JOptionPane.WARNING_MESSAGE);

}

}s
} catch (Exception e) {

// Close progress dialog and show error
SwingUtilities.invokelLater(() -> {
progressDialog.dispose();

JOptionPane.showMessageDialog(this, "Checkout
failed: " + e.getMessage(), "Error", JOptionPane.ERROR_MESSAGE);

})s
e.printStackTrace();

}
}).start();

// Show progress dialog
progressDialog.setVisible(true);

}

/**

* Extract project name from GitHub URL.

*

* @param url The GitHub URL

* @return The project name

*/

private String extractProjectName(String url) {
// Remove .git extension if present
String cleanUrl = url.endsWith(".git") ? url.substring(o,

url.length() - 4) : url;

// Extract the repository name from the URL
int lastSlashIndex = cleanUrl.lastIndexOf('/");

if (lastSlashIndex != -1 && lastSlashIndex < cleanUrl.length()
- 1) {
return cleanUrl.substring(lastSlashIndex + 1);
}
// Fallback: use the full URL as a hash
return String.valueOf(cleanUrl.hashCode()).replace("-", "");
}
J**

* Recursively delete a directory.
*
* @param directory The directory to delete
* @return true if successful, false otherwise
*/
private boolean deleteDirectory(File directory) {
if (directory.exists()) {
File[] files = directory.listFiles();
if (files != null) {
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for (File file : files) {
if (file.isDirectory()) {
deleteDirectory(file);
} else {
file.delete();
}

}
}

return directory.delete();

}

/**
* Load options from the database.
*/
private void loadOptions() {
try {
// Load last directory
String lastDirectory =
optionDAO.getOptionValue(OPTION_LAST_DIRECTORY);
if (lastDirectory != null && !lastDirectory.isEmpty()) {
directoryField.setText(lastDirectory);

}

// Load branch/tag selection
String useMainBranch =
optionDAO.getOptionValue (OPTION_USE_MAIN_BRANCH);
if (useMainBranch != null) {
boolean isMainBranch =
Boolean.parseBoolean(useMainBranch);
mainBranchRadio.setSelected(isMainBranch);
tagRadio.setSelected(!isMainBranch);

}

// Load date
String dateStr =
optionDAO.getOptionValue(OPTION_CHECKOUT_DATE);
if (dateStr != null && !dateStr.isEmpty()) {
try {
long timestamp = Long.parselLong(dateStr);
Date date = new Date(timestamp);
dateSpinner.setValue(date);
} catch (NumberFormatException e) {
// Ignore invalid date format
e.printStackTrace();

}

// Load selected type
String typeldStr =
optionDAO.getOptionValue (OPTION_SELECTED_TYPE);
if (typeIldStr != null && !typeldStr.isEmpty()) {

try {
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long typeIld = Long.parseLong(typeldStr);
Type type = typeDAO.getById(typeld);
if (type != null) {
// Find the type in the combo box
for (int 1 = 0; i <
typeComboBox.getItemCount(); i++) {
Type item = typeComboBox.getItemAt(i);
if (item.getId().equals(typeId)) {
typeComboBox.setSelectedIndex(i);
break;

}
}

} catch (NumberFormatException e) {
// Ignore invalid type ID format
e.printStackTrace();

}

}
} catch (Exception e) {

// Ignore errors when loading options
e.printStackTrace();

}
/**

* Save options to the database.
*/
private void saveOptions() {
try {
// Save last directory
String directory = directoryField.getText().trim();
if (!directory.isEmpty()) {
optionDAO.setOptionValue (OPTION_LAST_DIRECTORY,
directory);

}

// Save branch/tag selection

boolean isMainBranch = mainBranchRadio.isSelected();

optionDAO.setOptionValue(OPTION_USE_MAIN_BRANCH,
String.valueOf(isMainBranch));

// Save date

Date date = (Date) dateSpinner.getValue();

optionDAO.setOptionValue(OPTION CHECKOUT_ DATE,
String.valueOf(date.getTime()));

// Save selected type
Type selectedType = (Type) typeComboBox.getSelectedItem();
if (selectedType != null) {
optionDAO.setOptionValue(OPTION_SELECTED_TYPE,
String.valueOf(selectedType.getId()));

}
} catch (Exception e) {



// Ignore errors when saving options
e.printStackTrace();

}

/**
* Refresh the checkout panel data.
* This method is called when the panel is displayed.
*/
public void refresh() {
loadTypes();
loadProjectsByType();

Teker daitny ui/MainFrame.java

package com.github.manager.ui;

import javax.swing.*;

import javax.swing.event.ChangeEvent;
import javax.swing.event.ChangelListener;
import java.awt.*;

import java.awt.event.WindowAdapter;
import java.awt.event.WindowEvent;

import com.github.manager.util.HibernateUtil;

/**
* Main application frame.
*/

public class MainFrame extends JFrame {
private JTabbedPane tabbedPane;

/**
* Create a new main frame.
*/
public MainFrame() {
setTitle("GitHub Project Metrics");
setSize (800, 600);
setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
setLocationRelativeTo(null);

// Add window listener to close Hibernate session factory on
exit
addWindowListener(new WindowAdapter() {
@Override
public void windowClosing(WindowEvent e) {
HibernateUtil.shutdown();
}

1)



initComponents();

}

private void initComponents() {
// Create tabbed pane
tabbedPane = new JTabbedPane();

// Add tabs

TypesPanel typesPanel = new TypesPanel();
ProjectsPanel projectsPanel = new ProjectsPanel();
CheckoutPanel checkoutPanel = new CheckoutPanel();

tabbedPane.addTab("Types", typesPanel);
tabbedPane.addTab("Projects", projectsPanel);
tabbedPane.addTab("Checkout", checkoutPanel);

// Add change listener to refresh data when tab is selected
tabbedPane.addChangelListener(new ChangelListener() {
@Override
public void stateChanged(ChangeEvent e) {
int selectedIndex = tabbedPane.getSelectedIndex();
if (selectedIndex == 0) {
// Types panel selected
typesPanel.loadTypes();
} else if (selectedIndex == 1) {
// Projects panel selected
projectsPanel.loadProjects();
projectsPanel.loadTypes();
} else if (selectedIndex == 2) {
// Checkout panel selected
checkoutPanel.loadTypes();
checkoutPanel.loadProjectsByType();

}
1)

// Add tabbed pane to frame
getContentPane().add(tabbedPane, BorderLayout.CENTER);

}

public static void main(String[] args) {
// Set look and feel to system look and feel

try {

UIManager.setLookAndFeel (UIManager.getSystemLookAndFeelClassName());
} catch (Exception e) {
e.printStackTrace();

}

// Create and show the main frame
SwingUtilities.invokeLater(() -> {
MainFrame frame = new MainFrame();
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frame.setVisible(true);

1)

Teker daitny dao/TypeDAO.java

package com.github.manager.dao;

import com.github.manager.model.Type;

import com.github.manager.util.HibernateUtil;
import org.hibernate.Session;

import org.hibernate.Transaction;

import java.util.List;
public class TypeDAO {

public Type saveOrUpdate(Type type) {
Transaction transaction = null;
try (Session session =
HibernateUtil.getSessionFactory().openSession()) {

transaction = session.beginTransaction();
session.saveOrUpdate(type);
transaction.commit();
return type;

} catch (Exception e) {
if (transaction != null) {

transaction.rollback();

}
e.printStackTrace();
return null;

}

public Type getById(Long id) {
try (Session session =
HibernateUtil.getSessionFactory().openSession()) {
return session.get(Type.class, id);
} catch (Exception e) {
e.printStackTrace();
return null;

}

@SuppressWarnings("unchecked")
public List<Type> getAll() {
try (Session session =
HibernateUtil.getSessionFactory().openSession()) {

return session.createQuery("FROM Type").list();

} catch (Exception e) {
e.printStackTrace();
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return null;

}

public boolean delete(Type type) {
Transaction transaction = null;
try (Session session =
HibernateUtil.getSessionFactory().openSession()) {
transaction = session.beginTransaction();
session.delete(type);
transaction.commit();
return true;
} catch (Exception e) {
if (transaction != null) {
transaction.rollback();
}
e.printStackTrace();
return false;

}

public Type findByName(String name) {
try (Session session =
HibernateUtil.getSessionFactory().openSession()) {
return (Type) session.createQuery("FROM Type WHERE name =

:name"
.setParameter("name", name)
.uniqueResult();
} catch (Exception e) {
e.printStackTrace();
return null;
¥
¥
¥

TekcT ¢aiiny dao/ProjectDAO.java

package com.github.manager.dao;

import com.github.manager.model.Project;
import com.github.manager.model.Type;

import com.github.manager.util.HibernateUtil;
import org.hibernate.Session;

import org.hibernate.Transaction;

import java.util.List;

] **
* Data Access Object for Project entity.
*/

public class ProjectDAO {



public Project saveOrUpdate(Project project) {
Transaction transaction = null;
try (Session session =
HibernateUtil.getSessionFactory().openSession()) {
transaction = session.beginTransaction();
session.saveOrUpdate(project);
transaction.commit();
return project;
} catch (Exception e) {
if (transaction != null) {
transaction.rollback();
}
e.printStackTrace();
return null;

}

public Project getById(Long id) {
try (Session session =
HibernateUtil.getSessionFactory().openSession()) {
return session.get(Project.class, id);
} catch (Exception e) {
e.printStackTrace();
return null;

}

@SuppressWarnings("unchecked")
public List<Project> getAll() {
try (Session session =
HibernateUtil.getSessionFactory().openSession()) {
return session.createQuery("FROM Project").list();
} catch (Exception e) {
e.printStackTrace();
return null;

}

public boolean delete(Project project) {
Transaction transaction = null;
try (Session session =
HibernateUtil.getSessionFactory().openSession()) {

transaction = session.beginTransaction();
session.delete(project);
transaction.commit();
return true;

} catch (Exception e) {
if (transaction != null) {

transaction.rollback();

}

e.printStackTrace();
return false;
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}

public Project findByUrl(String url) {
try (Session session =
HibernateUtil.getSessionFactory().openSession()) {
return (Project) session.createQuery("FROM Project WHERE
url = :url")
.setParameter("url”, url)
.uniqueResult();
} catch (Exception e) {
e.printStackTrace();
return null;

}

@SuppressWarnings("unchecked")
public List<Project> getByType(Type type) {
try (Session session =
HibernateUtil.getSessionFactory().openSession()) {
return session.createQuery("FROM Project WHERE type =
type")
.setParameter("type", type)
Llist();
} catch (Exception e) {
e.printStackTrace();
return null;

Teker aitiny dao/OptionDAO.java

package com.github.manager.dao;

import com.github.manager.model.Option;
import com.github.manager.util.HibernateUtil;
import org.hibernate.Session;

import org.hibernate.Transaction;

import java.util.List;

/**
* Data Access Object for Option entity.
*/

public class OptionDAO {

public Option saveOrUpdate(Option option) {
Transaction transaction = null;
try (Session session =
HibernateUtil.getSessionFactory().openSession()) {
transaction = session.beginTransaction();
session.saveOrUpdate(option);
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transaction.commit();
return option;
} catch (Exception e) {
if (transaction != null) {
transaction.rollback();
}

e.printStackTrace();
return null;

}

public Option getById(Long id) {
try (Session session =
HibernateUtil.getSessionFactory().openSession()) {
return session.get(Option.class, id);
} catch (Exception e) {
e.printStackTrace();
return null;

}

@SuppressWarnings("unchecked")
public List<Option> getAll() {
try (Session session =
HibernateUtil.getSessionFactory().openSession()) {
return session.createQuery("FROM Option").list();
} catch (Exception e) {
e.printStackTrace();
return null;

}

public boolean delete(Option option) {
Transaction transaction = null;
try (Session session =
HibernateUtil.getSessionFactory().openSession()) {

transaction = session.beginTransaction();
session.delete(option);
transaction.commit();
return true;

} catch (Exception e) {
if (transaction != null) {

transaction.rollback();

}
e.printStackTrace();
return false;

}

public Option findByName(String name) {
try (Session session =
HibernateUtil.getSessionFactory().openSession()) {



return (Option) session.createQuery("FROM Option WHERE
name = :name"
.setParameter("name", name)
.uniqueResult();
} catch (Exception e) {
e.printStackTrace();
return null;

public String getOptionValue(String name) {
Option option = findByName(name);
return option != null ? option.getValue() : null;

}

public Option setOptionValue(String name, String value) {
Option option = findByName(name);
if (option == null) {
option = new Option(name, value);
} else {
option.setValue(value);

}

return saveOrUpdate(option);

Tekcr ¢aitnny util/HibernateUtil.java

package com.github.manager.util;

import org.hibernate.SessionFactory;
import org.hibernate.cfg.Configuration;

public class HibernateUtil {
private static final SessionFactory sessionFactory =
buildSessionFactory();

private static SessionFactory buildSessionFactory() {
try {
// Create the SessionFactory from hibernate.cfg.xml
return new
Configuration().configure().buildSessionFactory();
} catch (Throwable ex) {
System.err.println("Initial SessionFactory creation
failed: " + ex);
throw new ExceptionInInitializerError(ex);

}

public static SessionFactory getSessionFactory() {
return sessionFactory;

}
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public static void shutdown() {
// Close caches and connection pools
getSessionFactory().close();

TekcT daiiny schema.sql

-- Table for project types

CREATE TABLE types (
id INTEGER PRIMARY KEY AUTOINCREMENT,
name TEXT NOT NULL UNIQUE

)5

-- Table for GitHub projects
CREATE TABLE projects (
id INTEGER PRIMARY KEY AUTOINCREMENT,
url TEXT NOT NULL UNIQUE,
type_id INTEGER,
FOREIGN KEY (type_id) REFERENCES types(id)

)5

-- Table for application options

CREATE TABLE options (
id INTEGER PRIMARY KEY AUTOINCREMENT,
name TEXT NOT NULL UNIQUE,
value TEXT

)5
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JOAATOK B — IHCTPYKIIA KOPUCTYBAYA ITPOI'PAMHOI'O

3ABE3IEYEHHS 1J151 ABTOMATU3ALIIL 350PY METPUK GITHUB
[TPOEKTIB HA MOBI PHP YTUJIITOKO PHPMETRICS

[Ticns 3amycky mnporpamMHoOro 3a0e3ledeHHs JJis aBToMaru3allii 300py
metpuk GitHub mnpoextiB Ha ™moBi PHP yrtumitoro PhpMetrics cmovarky
B1JI0OpaXkaeThes BKIaika 3 cuckoM tutiB GitHub mpoekTiB (pucynoxk B.1).

s toro mo6 nomatu HoBui Tun GitHub mpoekTy, TpeGa BBecTH Ha3BY
TUITYy 1 HATUCHYTU KHOIIKY «Add».

st Toro mo6 3MIHUTH Ha3By panime gomanoro tumy GitHub mpoexty,
Tpeba HaTUCKaHHSAM KHOIIKM MHILI BHOpaTH MOro 31 CIUCKY, BBECTU HOBY Ha3BY 1
HATUCHYTH KHOTIKY «Edity.

Jlns Toro mo0 BupanuTu padime aoganuit tun GitHub mpoexty, Tpebda

HAaTUCKAHHSAM KHONKM MHIINI BHOpaTH HOTO 31 CHUCKY 1 HATUCHYTH KHOIIKY

«Deletey.

GitHub Project Metrics - o x
l/ Types |/ Projects |/ Checkout |

1D Mame

1 Ecommerce

2 Game

MName:

Add Edit Delete

Pucynok B.1 — 3HimMok ekpany Bkiaaku Types
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Jlnsa Toro mo0 nepeiT A0 BKIaAku 31 cnuckoMm GitHub npoexTiB (pucyHok

B.2), Tpe6a HaTUCHYTH KHOIIKOIO MHUIII Ha 1i 3ar0j0BOK «Projectsy.

s toro mo6 nomatu HoBuit GitHub mpoekrt, Tpeba BBectn itoro URL-
azipecy, BUOpATH THIT IO SKOTO HAJICKUTH IIEH MPOEKT 1 HATUCHYTH KHOMIKY «Add».

s toro mo06 3miauTH URL abo tun panime aoganoro GitHub mpoekty,
TpeOa HATUCKAaHHSAM KHOIMKHU MHIII BUOpaTH HOTO 31 cruckKy, BBectd HOBuUii URL
4y BUOpATH HOBUH THIT ITPOEKTY, Ta HATHCHYTH KHOTIKY «Edity».

Jist Ttoro mo6 Bumaymtu panime gomanuii  GitHub mpoekt, Tpeba
HATUCKAHHSAM KHOIKM MHUIINI BUOpaTH HOTo 31 CHHCKY 1 HATUCHYTH KHOIIKY

«Deletey.

GitHub Project Metrics

| Types | Projects rcheckuut
ID URL Type
1 https.//github.com/jigoshop/|igo... |Ecommerce
2 https://github.com/symfony/poly... |Game
3 https./fgithub.com/symfony/poly... |(Game
4 https://github.com/geckoboom/i... |Ecommerce
URL:
Type: Ecommerce -
Add Edit Delete

Pucynoxk B.2 — 3HiMOK ekpaHy Bkiajnku Projects
Jlns Toro, mo6 3miicauTd oTtpuMaHHs MeTpuk GitHub mpoextiB, Tpeba
crioyaTky rnepeitu 1o Bkiaaku «Checkouty (pucynok B.3), HATHCHYBIITN KHOIKOIO
MHUIIT Ha 11 3ar0JIOBOK.
Ha miit Bkinaami HeoOxigHo BuOpatu tun GitHub npoekTiB, jis skux Oyne
NOTPIOHO OTPUMATH METPUKH, BUOpATH KaTallor aJisi 30epexeHHs (aiiniB, BUOpatTu

BITKY 1 1aTy KOJy, MICJIsl 4OTO HAaTUCHYTH KHOMIKY «Checkouty.



97

GitHub Project Metrics

- 0O =
|/T}rpe5 |/Project5 rthecknut |
ID URL Type

1 https./fgithub.com/jigoshop/)igosho... [Ecommerce

4 https.//github.com/geckoboom/inte... [Ecommerce

Type: |[Ecommerce |«

Checkout Directory: ftmpftest Browse
Checkout: @ Main Branch (' Latest Tag
Date: 2025-05-30 %{

Checkout

Pucynox B.3 — 3niMok ekpany Bkimaaku Checkout

B pesynbrati Oyne orpumano metpuku GitHub mpoexTiB BuOpaHoro tuiy,
PO IO KOPHUCTYBa4d OTPUMAE MTOBIIOMJICHHS, IKE MICTUTHME 1M s (paiiiry 31 3BiTOM

Ta NUISTXOM JI0 HbOTO (pUcyHOK B.4).

(Types |/Project5 rtheckout |

ID URL Type
1 https://github.com/jigoshop/jigoshop-e... |Ecommerce
4 https://github.com/geckoboom/internet... |[Ecommerce

Success

@ All projects checked out successfully. Metrics summary saved to /tmp/test/project-metrics-summary.csv

oK
Checkout Directory: ftmpftest Browse
Checkout: {® Main Branch (' Latest Tag
Date: 2025-06-08 %{

Pucynok B.4 — [1oBigomiieHH1 po yCHIIIHE 3aBepLICHHS 300py METPUK
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®aiin 31 3BiTOM y hopmati CSV (pucynok B.5) O6yne 30epexeHo y kaTanosi,

KWW BUKOPUCTOBYBABCS JIJIsl 3aBAHTAKEHHS (PailiiB.

[ =] project-metrics-summary.csv — LibreOffice Calc

File Edit View Insert Format Styles Sheet Data 00 Window Help

.- I' AT : File Home Insert Layout ! W Extension

- 10pt \ EBE 8 5 i° General
AN H- -

A1

classes length cloc  loc lloc nbMethods  afferentCoupling efferentCoupling coupling nbMethodsAw dit
1 hutps2//github.com/jigoshop/d 314 68553 13246 42696 29466 2299  3.0828025477707 5.031847133758 16.2292993630573 7.321656050955411 108

2 https://github.com/geckoboom/ 62 935 929 2050 1121 82 0.9193548387096771.7741935483871 5.38709677418355 1.32258064516129 1.44

Pucynok B.5 — ®aiin 31 3BiTOM y dhopmati CSV

[Ticns 3aBepiieHHs 300py METPUK MPOTpaMy MOKHA 3aKpUTH. 3aBaHTaKEHI

(haiinu 1 3BIT 3aIMIIATHCS, 1 ABTOMATUYHO BUIAISATUCH HE OYAYTh.
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JOAATOK I' — OITMC I[TPOI'PAMHOI'O 3ABE3IIEYEHHA JIA

ABTOMATU3ALII 360PY METPUK GITHUB ITPOCKTIB HA MOBI PHP
YTUIIITOXO PHPMETRICS

Beryn
HatimenyBanns mporpamu: [Iporpamue 3a0esneueHHs Il aBTOMAaTH3aIlil
300py meTpuk GitHub npoekriB Ha moBi PHP ytunitoro PhpMetrics.

[To3nauenns nporpamu: GitHub Manager.

1 ®yHKIIOHaTBHE TPU3HAYECHHS

1.1 Kimacu po3B’si3yBaHuX 3aBAaHb Ta NPU3HAYECHHS ITPOTPaMHU

[Ipu3HaueHHAM  pO3pOOJIIOBAHOIO  MPOrPaMHOTO  3a0€3MEUYEHHS €
aBromaTu3zauis 300py Merpuk PHP-xoxy 3 GitHub pemosutopiiB 3a monomororo
yruiitd PhpMetrics. [Iporpama n03BoJisie KOpucTyBadam:

1) nonaBatu Ta kinacudikyBaru GitHub pemo3utopii 3a TUIIaMU IPOEKTIB;

2) knonyBatu penosuropii 3 GitHub;

3) zamyckaru ytwiaity PhpMetrics st oTpuMaHHS METPUK KOAY Ta
dbopmyBaTH 3BITH 3 METPUKAMHU y 3po3yMmiioMy TabiuuHomy ¢opmarti. [Iporpama
NpU3HaYeHa M PO3POOHMKIB, AHANITHKIB Ta AOCIHIAHHUKIB, AKI MHOTPEOYIOThH

anam3y sikocti PHP-kony B mpoekrax, po3mimenux Ha GitHub.

1.2 ®yHKIIOHAIbHI OOMEXEHHS HA 3aCTOCYBAHHS

[Iporpama miaTpumye anami3 jume PHP-xomy, ockiabku BHKOPUCTOBYE
yruiity PhpMetrics. i po6oTu mporpamu moTpioeH A0CTyN A0 Mepexi [HTepHeT
st kinonyBaHHs GitHub pemosutopiiB. Ilporpama He Moke mpaloBata 3

npuBatHuMu GitHub peno3utopisimu.
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2 Omnuc JOT14HOT CTPYKTYpHU

2.1 Onuc cTpykTypHu

[Iporpamue 3a0e3neueHHs: TOOYI0BaHE HA OCHOBI 00’ €KTHO-OPI€EHTOBAHOTO
nporpamyBaHHs (OOII) 3 Bukopuctanusm mabiony npoekryBanas MVC (Model-
View-Controller).

OcHOBHI MOAYJIl IPOTPAMHOTO 3a0€3MeYCHHS:

Monyns ynpaBninHg 6a3zoro nanux jais omepauiii CRUD (Create, Read,
Update, Delete) 3 Tabnmutsamu y 6a31 qanux SQLite.

Monyns podotu 3 GitHub: PeanizoBanuii uepes 6i10mioTeKky org.eclipse.jgit 1
kiac GitHubService, sikuii BijnoBijiae 3a KJIOHYBaHHSI PEMO3UTOPIiB, OTPUMAHHS
TEr1B 1 IEPEMUKAHHS HA MOTPIOHI KOMITH.

Monyns ananizy metpuk: PeanizoBanmii yepe3 kiac PhpMetricsService,
kUi BUkiMkae yruinity PhpMetrics nns ananizy PHP-kony Ta 00po0:sie orpumani
3BITH.

Monyns rpadiunoro iHTepdeiicy: PeamizoBanuii uepe3 010mi0TEKy
javax.swing 1 BKJIOYA€ KJIACH JJIi CTBOPEHHS BIKOH, BKJIQJ0K, TaONUIb 1
aJIOTOBUX BIKOH.

Kondirypariitai daitnu: BrmrodaroTs schema.sql 1i1st cTBOpeHHST CTPYKTypU
0a3u maHMX 1 KOH(IrypauiHi mapaMeTpy s HalallTyBaHHA LNUISXIB 10 YTHIIT 1

KaTaJIoT1B.

2.2 MoBu nporpamMmyBaHHs

Jist po3poOKu  BHUKOPHUCTAHO MOBY TmporpamyBaHHsa Java. JlogaTkoBo
BUKOpPUCTOBY€EThCSI SQL /1711 CTBOPEHHS Ta YNpPaBIIHHS CTPYKTYpOIO 0a3u JTaHUX
SQLite. YTumita PhpMetrics BUKIMKAEThCA Yepe3 KOMAHIAHUN PSAIOK, TOMY IS
00poOKM ii BUKJIMKIB BUKOPUCTOBYIOTHCS CUCTEMHI KOMaHIH, peaii3oBaHl 4yepes

Java.

2.3 BxiaH1 Ta BUX1IH1 JaH1
JIyist moiaBaHHs TUITY MPOEKTY: BXITHUMH JAHUMHU € Ha3Ba THUITY MPOEKTY.

Buxignumu nanuMu € 3anuc y 0a3i JaHuX Mpo HOBUM THUII TIPOEKTY.
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Jlnsg BUAalieHHs THUIy NPOEKTY: BXIAHUMHU JaHUMHU € ifeHThdikaTtop ado

Ha3Ba THUIY NMPOEKTY. BUXITHUMU JaHUMU € OHOBJIEHa 0a3a aHux 0e3 BKAa3aHOTO
THUITY TIPOEKTY.

JIist meperisiay CHUCKY THITIB MPOEKTIB: BXIJIHUMHM JaHUMH € 3alUT Ha
OTPUMAaHHS CIUCKY. BUXITHUMU TaHUMH € CIHUCOK THUIIIB MPOEKTIB y TAOIMUHOMY
a00 1HIIIOMY 3po3yMijoMy dhopmari.

Jns  nonmaBanHsa mnpoekTy: BXximHuMmu gaHuMu € URL-agpeca GitHub
PEMO3UTOPII0 Ta THUIT MPOEKTY. BUXITHUMU naHuMH € 3amuc y 0a3i JaHuX Tpo
HOBUU MPOEKT.

Jlns BUAaIeHHS MPOEKTY: BXITHUMM AaHUMHU € ineHTudikarop adbo URL-
ajpeca MpOEKTy. BUXiIHMMU JaHUMH € OHOBJEHA 0a3a JaHUX 0e3 BKa3aHOro
MIPOEKTY.

JIJIst mepersay CUCKy MPOEKTIB: BXITHUMHU TaHUMH € 3alUT Ha OTPUMAaHHS
cnucKy. BuxilHUMM JaHUMU € CIIHCOK MPOEKTIB 13 3a3HadeHHsAM iXx URL-angpec Ta
THUIIIB Y TaOJIMuHOMY (pOopMaTi.

JIJ1st OTpUMaHHS METPUK MPOEKTIB: BXITHUMHU JTaHUMH € THIT IPOEKTY, /1aTa,
CTaHOM Ha SIKy HEOOXITHO OTPUMATH KOJ, Ta IUIAX JO KaTajory, B SIKHil Oyne
BUKOHAHO 3aBaHTAKCHHS BHUXIAHOTO TMPOEKTIB. BUXimTHUMU TaHMMHU € 3BIT Y
TabauyHoMy (Qopmari 13 TPOEKTaMH BUOPAHOTO THUMY Ta arperoBaHUMHU
3HAaUYCHHAMH METpPUK (cymMa abo cepeaHe) OTPUMAHMX IIICHS 3alMyCKy YTHIITH
PhpMetrics: KUIBKICTh PSIAKIB KOJy, KUIBKICTh JIOTIYHUX PSAIKIB KOJY, KUIbKICTH
PSAKIB KOMEHTapiB, KUIBKICTh KJIACiB, KUIbKICTh 1HTEP()ENCiB, KUTbKICTh METO/IB,
CepeIHE BXiTHE 3UCIUICHHS, CEPEIHE BUX1HE 3UCTUICHHS, CEPEIHS HeCTaOlIbHICTD,
rMOrHa JIepeBa yCMaaKyBaHHS, CEpeaHs IMKIOMATHYHA CKJIAAHICTh, CEepeaHs
BIJIHOCHA CKJIQJHICTh CUCTEMHM, CEPEIHs CKIAIHICTh, CEPEAHSA KUIBKICTh ITOMHUJIOK

Ha KJIac, Cepe/IHs KIIBKICTh Me(EeKTIB Ha KJac.

3 Cxnag 1 yHKIii
3.1 Cxynag mporpaMHOro 3a0e3neueHHs
IIporpamne 3abe3meueHHs] CKIAIA€ThCS 3 OJHOIO CKOMITIbOBaHOTO JAR

¢aiiny Ha TporpaMHOi TOKYMEHTAIIii.
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3.2 OyHKIIIT TporpaMHOro 3a0e3neYeHHs
1) momaBaHHS THITY MTPOEKTY;

2) BUIAJICHHA TUITY TPOEKTY;

3) meperys COUCKY THUIIIB MPOEKTIB,;

4) nogaBaHHS MIPOEKTY;

5) BUJATICHHS TIPOEKTY;

6) TeperJis CIUCKY MPOEKTIB;

7) OTpUMaHHS METPHUK MPOEKTIB.

4 YMOBH 3aCTOCYBaHHS

4.1 Bumoru 10 ckiiaqy Ta napaMeTpiB TEXHIYHHUX 3ac001B

JBosiaepuuii mpouecop 3 yactororo 2 I'Tn (manpuxnan, Intel Core 13 abo
CKBIBAJICHT).

OneparuBHa nam’at1b: 4 I'b.

Huckosuii ipoctip: SOMbB anig nporpamu ta 0a3u JaHUX, TOAATKOBO MICIE
JUJIS1 KIIOHOBAHHMX PEMO3UTOPIIB (3aJI€KUTh Bl iX pO3MIpY).

Onmnepariiina cuctema: Windows 10/11 a6o Linux (Ubuntu 22.04/24.04 a6o
CYMICH1 IUCTPUOYTHUBH).

MepexeBuit qoctyn: [HTepHeT-3’ € JHAHHS JJIsI KIIOHYBAaHHS PEMO3UTOPIIB.

MomniTop 3 po3auibHOI0 3AaTHICTIO 1024x678 mynga podotu 3 rpadiyHuM

iHTepdencom.

4.2 Bumoru A0 nporpamHoi CyMiCHOCTI
Java Runtime Environment (JRE) Bepcii 11 aGo Bume mms 3amycky

POrpaMH.

4.3 Cnoci0 BUKJIHMKY MPOTpaMu
Buknuk mnporpamMHoro 3a0e3neueHHs BiAOYBAEThCSA IUIIXOM 3aIMyCKy

BUKOHYBaHoro JAR-(aiiny komannoro java -jar GitHubManager.jar 3 komaHAHOTO
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psaka, abo moABIMHMM KIiKOM Yy TrpadiuHomy cepemoBumli, skimo JRE

HAJIAITOBAHO.

BxigHoro Toukoro B mporpamue 3a0e3neueHHs € ki1ac Main. Y npomy Kiaci
BU3HAYAETHC 1HIMIam3aiisa rpadiyHoro iHTepdency, maKiaoueHHs 10 0a3u JaHuxX
1 ctBopeHHs1 ocHOBHUX cepBiciB (GitHubService, PhpMetricsService). MeTon main
BUKJIMKAETHCS Ta BHKOPHUCTOBYETHCS IS 3aIyCKy MPOTPaMH, CTBOPEHHS
rojoBHoro BikHa (JFrame) 1 BimoOpakeHHS BKJIAIOK I poOOTH 3 THUIAMHU

MPOEKTIB, IPOEKTAMU Ta 3BITAMH.
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JNOHAATOK 1 - ITPOI'PAMA TA METOJIUKA BUITPOBYBAHb

[TPOTPAMHOI'O 3ABE3IEYEHHS JIJISI ABTOMATU3ALIL 350PY
METPUK GITHUB ITPOEKTIB HA MOBI PHP YTUJIITOKO PHPMETRICS

1 O6’exT BUIIPOOYBaHb
O06’ekToM BHMPOOYBaHH € TPOrpaMHE 3a0€3MEUCHHS MJIs aBTOMAaTH3aIlii

300py meTpuk GitHub npoekriB Ha moBi PHP ytunitoro PhpMetrics.

2 Mera BurnpoOyBaHb
Merta nmnpoBeneHHs BUIPOOYBaHb - 1€ MEpeBIpKa IMPOTrPaMHOIO

3a0€e3IeueHHsI Ha BIJIMOBIIHICT, BUMOTaM, 1110 HaBE/ICH1 B TEXHIYHOMY 3aBJaHHI.

3 Bumoru no nmporpamu

B nporueci npoBeeHHs: BUIPOOYBaHb NOTPIOHO MEPEBIPUTH, 1110 PO3POOIICHE
nporpamMHe 3a0e3MeueHHs peani3ye HacTymHl QyHKIIII:

1) nonaBaHHS THITY TIPOEKTY;

2) BUIAJICHHS TUITY TIPOEKTY;

3) meperyis CIUCKY THIIIB MIPOEKTIB;

4) nonaBaHHS IPOEKTY;

5) BUnATICHHS TIPOEKTY;

6) neperss CHUCKY IPOEKTIB;

7) OTpUMAaHHS METPUK MPOEKTIB.

4 Bumoru 10 nporpamMHoi J0KyMeHTallii

Jlo mporpaMHoi TOKyMEeHTallli, 1110 Ha/Ia€ThCsl Ha BUPOOYBaHHS BXOIUTh:
- TEXHIYHE 3aBJaHHS Ha PO3POOKY MPOrpaMHOro 3a0e3NeUeHHS;

- TEKCT MPOTrpaMHOTO 3a0€3MEeUCHHS;

- THCTPYKIIiSl KOPUCTYBada MPOTPAMHOTO 3a0€3MeUCHHS;

- OMKC MPOTPAMHOT0 3a0€3MEUECHHS;

- mporpama i MeTo/Iuka BUIPOOyBaHb IPOTPAMHOTO 3a0€3MEeUEHHS.
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5 3acobu Ta mopsI0K BUIIPoOyBaHb

5.1 3acobu BunpoOyBaHb

Jlo ckmamy TeXHIYHUX 3aco0iB, SKI MalTh BUKOPHUCTOBYBATHUCS IIPHU
BUIIPOOYBAHHSIX HAJIEKATh:

- Komm’torep 3 mporecopom Intel Core 13 abo eKBiBaJleHTHUM,
MIIKJITFOYEHUN 10 IHTEpHETY 31 MBUAKICTIO Bij 1 MBIiT.

Jlo ckmamy mMporpaMHUX 3aco0iB, SIKi MaiOTh BHUKOPHUCTOBYBATHUCS TpHU
BUIIPOOYBAHHSIX HAJIEKATh:

- onepariina cucrema Ubuntu 24.04;

- PhpMetrics 3.

5.2 Tlopsinok npoBeneHHS BUIPOOYBaHb

1) mepeBipka KOMIUIEKTHOCTI NPOrPaMHOI JOKYMEHTAlli HpPOrpamMHOro
3a0e3MeueHHs, MPU3HAYEHOTO /I aBToMaTu3ailii 30opy Metpuk GitHub npoekris
yruiitoro PhpMetrics;

2)  mepeBipka GyHKIIT T0AaBaHHS TUITY MPOEKTY;

3)  mnepeBipka GyHKIIIT pearyBaHHs TUITY TPOEKTY;

4)  mnepeipka (QyHKIII BUAAICHHS TUILY TPOEKTY;

5)  mepeBipka QyHKIIT J01aBaHHS TPOEKTY;

6)  mnepeBipka QYHKIIi pegaryBaHHs IPOEKTY;

7)  mnepeBipka (QYyHKIIIi BUIaJICHHS TTPOEKTY;

8)  mepeBipka PyHKIIT OTpPUMAHHS METPUK MPOEKTIB.

6 MeTtoau BUNIpoOyBaHb

1)  BunpoOyBaHHs (PyHKIIIT 10JaBaHHS TUITY IPOEKTY;

VY rpadiuHomy iHTEepdeicl BIIKpUTH BKIAAKY «Types», BBECTH YHIKaJIbHY
Ha3By TUITy TpoekTy (Hampukian, «Web Application») y TekcToBe mosie Ta
HAaTUCHYTH KHOMKY "Add".

OuikyBanuil pe3ynbrar: HOBHH THUI NPOEKTY HOJAETHCS O CIHUCKY Y

Biutai «Typesy» 1 3anucyeThest B Tabmmino types 6a3u nanux SQLite.
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2)  BunpoOyBaHHS QYHKIIT peJaryBaHHs TUITY IPOEKTY;

VY Bruamii «Types» BUOpaTH 31 CIUCKY THI NMpOeKTy (Hampukiaa, «Web
Application») HaTUCKaHHSM KHOITKH MHUIII, BBECTH HOBY Ha3By (Hampukiaj, «E-
Commerce») y TEKCTOBE I10JI€ Ta HATUCHYTH KHOTIKY «Edity».

OuikyBanuii pe3ynbTaT: Ha3Ba 0o0paHOTO TUINYy MNPOEKTY OHOBIIIOETHCS B
cnucky y Bkiaami « Typesy» 1 BIAMOBIAHMIA 3aIMC 3MIHIOETHCSL B TaOHIl types 6a3u
naanx SQLite.

3)  BumpoOyBaHHS (YHKIII1 BUAAJICHHS TUITY IPOEKTY;

VY Bruagm «Types» BuOpatu Tumn npoekty (Hampukiana, «E-Commerce»)
HATUCKAHHSIM KHOIIKM MUIII, HATUCHYTU KHOMKY «Delete» Ta miarBepauTtu faito y
nianoroBomy BikHI. OuikyBaHuil pe3yapTaT: OOpaHUi THUIl HPOEKTY BHUIAISAETHCA
31 crucky y BkIal «Types» 1 BIANOBIAHUE 3anUC BUJASETHCS 3 TaOJHUIIl types.
Axkmo 10 TUNY NOpHUB’S3aHI NPOEKTH, BIAOOpPAXKAETHCS MOBIIOMIICHHS PO
HEMO>KJIMBICTh BUIAJICHHS.

4)  BumpoOyBaHHA (PYHKIIIT JOJJaBaHHS IPOEKTY;

[lepeitt no Bkiagku "Projects", HaTUCHYBIIM Ha 1i 3arojiOBOK, BBECTHU
KOPEKTHY URL-agpecy GitHub PEno3UTOPIr0 (manpukman,
https://github.com/jigoshop/Jigoshop-eCommerce), BuOpatu THUI TPOEKTY 31
CIUCKY Ta HATUCHYTH KHOMKY "Add".

OuikyBanuii pe3ynbrar: HoBUil TIPOEKT J0/a€ThCA A0 CHUCKY Y BKIAMII
"Projects" 1 3amucyeTbest B Tabimito projects 6azu ganux SQLite 3 BiAMOBIIHUM
type id.

5)  BumnpoOyBaHHS (QYHKIIIT pearyBaHHs IPOEKTY;

VY Brianui "Projects" BuUOpaTH MPOEKT 31 CHUCKY HATHUCKAHHSM KHOIKHU
muti, 3miauTH URL-agpecy (mampukinan, Ha https://github.com/example/new-
repo) abo oOpaTy HOBHI THUI MPOEKTY 31 CIUCKY, MICIS YOTO HATUCHYTH KHOIKY
"Edit".

OuikyBanuii pesynbtaT: Jlani mpoekty (URL aGo Tum) OHOBIIOIOTHCS B
cnucKy y Bkiaaui "Projects" 1 BIAMOBIAHUIN 3alliC 3MIHIOETHCS B TaOJIHULIl projects
0asu manux SQLite.

6)  BumpoOyBaHHS (QYHKIIT BUJAICHHS MPOEKTY;
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VY Bruammi "Projects" BuUOpaTH MPOEKT 31 CHUCKY HATHUCKAHHSM KHOIKU

MHUIII1, HATUCHYTH KHOTIKY "Delete" Ta miaTBEpAUTH Ai10 y 11aJIOTOBOMY BIKHI.

OuikyBanuii pe3yibrar: OOpaHuil IPOEKT BUAAISIETHCA 31 CIIMCKY Y BKIAALI
"Projects" 1 BIANMOBIIHUM 3amuC BUIAISETbCS 3 TaOiuI projects 0a3u JaHUX
SQLite.

7)  BumpoOyBaHHS (PYHKIIIi OTPUMaHHS METPUK MPOEKTIB;

[lepeiitu o Bkiaaku «Checkout», HaTHUCHYBIIM Ha 1i 3aroJiOBOK, 0Opatu
TUI TPOEKTIB 31 CHOHUCKY, BKa3aTW KaTajor Jisi 3aBaHTaXCHHA (aiiniB, BHOpaTu
TUIKYy Ta JaTy KOMITY, IICJs 4oro HaTucHyTH KHONKY «Checkouty.

OuikyBanuii pesynsTaT: [Iporpama KioHye peno3uTopii oOpaHOrO THUIY,
3anyckae PhpMetrics, renepye 3BiT y ¢opmari CSV y BkazaHoMy KaTano3i. 3BIT
MICTUTHME HOMED 3a nopsiakoM, Ha3By, URL Ta arperoBaHi 3Hau€HHS METPUK JJIs

KOKHOTO MPOEKTY.



