LUUTIRRIAMN NG ONALITLoNUY D TYNEN1TIAAMA TNEE 1IN LULR

YNYDINON ULLALTY

a Y

31/1EJﬁﬁwuﬁ‘ﬁlﬂudauwﬁwaamsﬁﬂmmwé’ﬂqmﬂ%@mnmmmamumum%m
ANUNIYIFINTINGONAUIT NPTV IAINTTUADUNIADS
AREIAINTIUAIANT PHIAINTAIUVTINE Y
Un1sfinen 2565

AUaAVEvIPAINTAIININeAY



An Open-Source Software Quality Model for Automated Quality Measurement

Mr. Arkom Madaehoh

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science in Software Engineering
Department of Computer Engineering
FACULTY OF ENGINEERING
Chulalongkorn University
Academic Year 2022

Copyright of Chulalongkorn University



WteInenlinug LuUINaednunIngendLIslomugasTien15In

AN MDY LULR
Lo WIEEIN0U ULUATIY
GRLMeR APINTTUGONAUIT
919158 N Ineiwududn JOIFNEANTINTE A.NIRY Lalled ol aysen

'
] =

ANZAMNTIUAENS PIaInIalunInends sudAiiuinednusatuiiludiuni

YRIMIANIUNENENTUTYYINEFERTII U

AMUAAMLIFINTSUAANS

(FNEn312158 AT.aNAU WWYITAUANA)

ALENIIUNTADUANGIANUS

___________________________________________________________________________ U3g51UnNITUNIT
(509ANa95719156) A3 3T Tuu1a)
___________________________________________________________________________ 919158 N Ineninududn
(594f8N 519158 A5.93RE Latiaed o eyse)

A33UNTT

NITUNITNIYUDNUNINEAY

(309A1ENTIAITY ATLUYINT AUFTIUINTAD)



d3neu uzuae1s : wuudassnun EeNiwslemugesyion1sInAmA 1w
981990LUilR. ( An Open-Source Software Quality Model for Automated

Quality Measurement) 8.AUSAWWAGN : 5A. AT.NIRE Latlad  agsen

Uagtulalinsuiauouuudnassnunmgendwislainugosenaswuunaaaine
TglunsusslivnunnvesrendwIslamueese wikuuInaaunaIiulvednniiesain
Junsussliunuanufadiudidsdetondegldlunisussdy wazuuudiaeiingnd
v v ' - a a s s A g '
foen1stayadnnvaInvaleuvas ieasun1suseununmgendwIslomugesendueg
Tivilaauysalinday Inerdnusidelminauauuudiassnunmgendwisleinusesy
TndnFeinleteaiaa-tofidy lnadidmuneiion1sinnunmgenswislomugasyatig
gnludlf wuudaedlewaled-eanduliiaussiinnunmuaziaiodledmnluiinaise
= v a o 4 3 a o s T v sa ¢ I ¢ ¢ o
Aedayaneaiurendwislemugeivaningu geselan lvu1saiy wazaudniondiyud vin
TanunsafmunpziuunuaImyeswendnslomugesyls lowaoa-oAnduldsunis
AT19d0UAINIMINTTENALITNIUSEAUNsallunsifenldrenduisleinuresy wonanil
nsdnanugendwIslanugestlaainsesiielowana-tedvdudgninluilseuiisuiu

v o w

AITABIFTUMEIATIU LaZNUIINITINA UYL oLeaLea LA BT anduNUSTEAUAILIN

ad o [

favunandluiirnemsetudiuduisdnaiiudu 4 suanudaviuuasaiuioveadld
wardanduNussEaUUILNAIUAANILAIAUAUAT N1TINANAUD UL T UNITASIVEBUAINY

& PN ¢ & o & A a & ) I a
NUQQW%@W@LL'JiI@IEJGﬁQ WQULU@Qf\]WﬂI@L@ﬁL@a-L@ﬂ'ﬂL@@JﬂiaUﬂq@J{]ﬂﬁ]U@mﬂquaq'ﬂ@ﬂqﬂm

a

Lildgniinnsanlaedinsdndidudu o dnann leeaiea-teAndudslideyadiunmnin

¢ s a = aa
SUENSZJ'@WG]LL?ﬁ@LWU%@i%IUL%ﬂaﬂVl@ﬂ'N

a

AT IFINTSUTBNALS ANYLDTOTRR oo

Unsfinen 2565 ALY B.IAUSNEIAN oo



## 6272103221 : MAJOR SOFTWARE ENGINEERING
KEYWORD: open-source quality model, open-source software, software quality
measurement, software selection
Arkom Madaehoh : An Open-Source Software Quality Model for
Automated Quality Measurement. Advisor: Assoc. Prof. TWITTIE
SENIVONGSE, Ph.D.

At present, several open-source software quality models have been
proposed to assess open-source software quality, but the assessment is rather
limited because it is often subjective, relies on heavy user intervention, and
requires information from different sources. To complement and enhance existing
approaches to open-source quality assessment, this thesis proposes a new open-
source software quality model called OSS-AQM that aims at automating the
measurement of open-source software quality. The OSS-AQM provides a set of
quality metrics and an automation tool that can retrieve information about the
open-source software from GitHub, source code, SonarQube, and Stack Exchange,
and quantitatively determine the overall quality of the open-source software. The
OSS-AQM has been reviewed by software engineers who have experiences in open-
source software selection. In addition, the ranking of open-source software
measured by the OSS-AQM tool is compared with other ranking methods. The OSS-
AQM ranking has very low to medium negative correlation with other methods of
subjective popularity-based ranking and medium positive correlation with another
method of objective security-based ranking. This is because OSS-AQM covers
several quality factors that are not considered by those ranking methods and

hence provides better insights into quality of open-source software.

Field of Study:  Software Engineering Student's Signature .......cccccevevnenn.
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dunilwesmiseverinendnudiduildsunsdndenanuiiuunmnidunsie
“OSS AQM: An Open-Source Software Quality Model for Automated Quality
Measurement” Tun15UseyuIgIn1958AULINIYTA “8" International conference on
data and software engineering (ICODSE) 2022” §sdneu a iies wauleng danin uiva
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2.1 vpuijiiieadas
2.1.1 ganAuIslatnugasw (Open Source Software)

gorALISlaNULDSY ¥38L38NLUUEDIN lolnuwesy (Open Source) 3o lolodLod
(05S) [16] iRvlnannguiiniauvenduidassiidosnisiauvenduifannsadame
wo591An (Source Code) vaslusunsulld Insaguuitugruauslafiazimusensdufiio
deauegnadaiu wazutsdunmdlunguvesindaun vliiAauianssulnl q vesmstmun
gondwas Ingludagiuausiudiedainanlausngiutuguiluinniudilunaujon wu
1As9n1508unT (Apache Project) 3alasenisiuneu (Python Project) 1udu lnelasanis
Towugesomariiinannguuostniauniidanuaulasasifsunduiu auamnsoasng
nandnuianitayn wazeliAnverdwasl q Aldnulfeiednnunnmneg uasladvl

Y

a1unsaidnie wagglimlaninsadiunldusslonilans Inslaidavansyndala 9 Inengy

Y

o

R ¢ ¢ o a Y ' | oA
Uﬂwwuq%awmLL'J%I@qu%aisﬁﬁlﬂﬂ\iLWUVUWWWUWWQIU@U‘N@@Lu@ﬂiu‘ﬂ"\]“guu

2.1.2 Andu (GitHub)

Andu (GitHub) Aeviulwdindumemaen (Gitlab.com) filsusnsdniiu wasaldnuy
Buwesidn [17] uazdldanunsausulsudlugesaglanuazaiunuiiaidu (Version Control)
fdaAuld Ineglihluanunsoadasldmnuiuniuiulsdlang Wutuifldmintamannsn
Prefuntloviulmeselinduty Telaeiilugesaléamaridazanunsadrdlduuy
a5 uitagtudnsuinadenlunisinfiu vedalfnuuuduiuiiounewesaldnlaly
gruandreeenty Tudagtuiuledinguiifldauinnnin 60 duewilan uaziinnnin 100
aulATINTUUTEUY

Anguanis (GitHub Star) [18) Wuszuunangldaulussuuiilmeliivlasanisd
aula Tnedldnuannsolinzuuuldadaieon wio LKA TnsAnduanfavegluntudn
vaslasamsiidiavesaldniduaisisas Sdutlagiuinduamsannsnthundudiunises
nsdndulaieniasinmslemugesy visluTeuieuluudyuainauseuvesyldauduiu
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2.1.3 Twu15A2U (SonarQube)

L4

lgunsAal Wunsesliorsnsivdeuamn mussgaselan wazaiuisauuzin
TouNNTea (Defect) IAUNNIBI (Bug) N13591v83LAR (Code Duplication) sessaeiilifives
16n (Code Smell) N13nadeuANATaUAgUUBIaulY (Code Coverage) wagdnuainyane
Handua Matiimeliinimuaiusawilolsulenunn gesslanlifowu auftlinues
A A sa ¢ & 3 & 3 = 9 a 1
iwwsesilolyusfriidulasinisveniduislemuresenilansesfuniwineuiameslinniw
Wil sieuntudagiulauisidlasunisiaulvsessuniwineuiiamesuings 27 1w

1% [y A O oW o [ s s A [ a o v Y 1w
ﬂ?ﬂﬂié[19]ua%@ﬂﬂﬂﬂﬂﬁ?ﬂ?iﬂﬂﬂﬂ?ﬂi?ﬂﬂU%@i%lﬂ@ﬂ anvluingulameiduiu lng

saa

Uagtuanunsasesiuniwimuneiduredlausfiunsings lagg198aangui 2.1 Faneidu
Community Edition @usafassldaulalaglidalddng uenandlauisaivlauiaue
wesnAlaannisinieliinWauiaiunsonsiaeuAun MUalAnNIULLASNENAIY Fadl

a U ldl ! L2 ‘ﬂl
wasnnsianunaula falanslunisiei 2.1

§75199 2.1 §188719693500715397aula

JoLUMIN AN95U"Y

Complexity It is the Cyclomatic Complexity calculated based on the
number of paths through the code. Whenever the control flow
of a function splits, the complexity counter gets incremented
by one. Each function has a minimum complexity of 1. This
calculation varies slightly by language because keywords and

functionalities do.

Maintainability Rating (Formerly the SQALE rating.) Rating given to your project
related to the value of your Technical Debt Ratio. The default
Maintainability Rating grid is:

A=0-0.05, B=0.06-0.1, C=0.11-0.20, D=0.21-0.5, E=0.51-1

Comments Density of comment lines = Comment lines / (Lines of code +
Comment lines) * 100
With such a formula:
e 50% means that the number of lines of code equals
the number of comment lines
e 100% means that the file only contains comment

lines
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Language Community Edition Developer Edition  Enterprise Edition and Data Center Edition

ABAP 2 (V] V]
Apex (7 V]
c#z ] (V] V]
ce (V] V]
C++@ (v] (V]
COBOL V]
css& ] V] ]
Flex& (V] V] (V)
Go > [V] V] /]
Java®@ (V] (V] (V]
JavaScriptz @ (V] (V]
Kotlin &z V] (V] <o
Objective-C V) V]
PHP = ® o V)
PLIZ V)
PLSQL (V) V)
Python & ] (] (V]
RPG & V]
Ruby & V] (V] ©
Scala (] (V] V]
Swift 7 (V] V]
TypeScript & (V] ®
TsQLe V] V]
VB.NET V] (V] V]
VB6 ]
HTML® /] V] V]
XML (V] o (V]

FUT 2.1 7197715095UR 039U vedl9115A9U

2.1.4 @uanendilyus (Stack Exchange)

@ 4 & Y a 1 < 3 b4
auanendirud \Wussuulruinmsanuwazaeulaminiuivles lnessuuanunsali

AlaunsmaNtuInlavanviatgLwl [20] W Aaudins@eulisunsy n1semis

Y A dl

na Yy nendlnmans n1w) wazdu q 3nTuasil Vs odlTe IR UAININTY 1o

Y a o [ 1

(J ] [ (J aa Le Vo
mnautiuduineuniivssleviuavaransaunlatymlaass maeusinanaglasuasiuu
nngldau lneniludymaunaudig 9 alagdeassae winneBIn1sAIAInIL
wsanauale q Suduazdesadiasaudnnou Tnadegranguuinisvesauinendisud

LAASIURITIN 2.2
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1397 2.2 FI9ENNqUUSNITVRITUSNLONTIIUT

WARUINIG Uszinnanunaudaym
Stack OverFlow anuseulgymnmadeulusunsy Faduwasuyuilgign
YosauAnONdIUL

English Stack Exchange | aqumeudgunidsaduniwamans

MathOverFlow auneulgmneadneans
PhysicsOverflow nunautynmisi@nd
Ask Ubuntu aunaulymnisidanussuudianisgug

2.1.5 WUUTIADIAUNINYDNALIT (Software Quality Models)

LUUTNABIAUANYBNALIT UTBLUUTIA0IAMAIN gNULaUDTUINBLARAIAIY
a o = Y @ a v e{' s 3 | |
Nerteanazivenlusiurainmudnyuzilsnuniuyuuesnaulavessendws tnvdulng
wuudnassnunndninausludnuuzuuuinaesEautu Fadagiuianuidenasunnsgiui
UNAUDLUUTIADIAMAINTINIUNI 8Nty LuuTassnunmauinsgiuleiedle

25010 (ISO 25010) [14] ﬁﬂ%’uﬂ'gﬂmmﬂmmgmial,aaia 9126 (1SO 9126)

1n3UT 2.2 wandliiuislassasraisnisianuainweswenlduisnunuudiass
annmleteale 25010 TngEuanAunwmsanSueigedLf (Software Product Quality)
aula Useneumenuanvauzi@inmnIn (Quality Characteristics) nanefaanuauzUsznay
fu BsluudazaudnuvuziBinunmazUsznause audnsuzdesidanmnm (Quality Sub
Characteristics) nanganuanuue nefvinnuninla 9 (Quality Measures) aunsaasviau
AudNwuFInUN M Yo andnvuzdinunmdesld lasfinsiadnunimazdesiinun
#Handulun133n (Measurement Function) TidnLaudnUsenaunigeausenauvaniin

ARAN (Quality Measure Elements) latng
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Software Product
Quality
composed of b indicate
I Quality Measures
Quality generates
Characteristics

Measurement

composed of Function

indicate

are applied to

Quality

Sub-Characteristics Quality Measure

Elements

FUT 2.2 usunmuuuiiaesnsinnan meensiuasaungleieale 25010 [14]

(3 a v

wuudaenun1eglainulenses (OpenBRR) [3] Idnuwuzlaseasisinaneiu

[
v v

fuleteale 25010 [14] assiiilassadad iUty wazdidrinaanin udaziidefonvosudas
mhguaneeiy lnguuuiassnuninlomuionsens [3] anuauladurendwisiomy
yosey \Jundn danfuTafinadnuundeuamiidessdunndsoanty wu uvdssumulamy
%@5% (Open source community) kagnisatiuayurasmde (Support) luvagiileieale

25010 [14] wiumsininuninvesdniaeisendwisilundn

2.2 uIeMNeIUa9

2.2.1 9147238 Open Source Software Evaluation, Selection, and Adoption: a

Systematic Literature Review

st (1] dnausdadesing q Adwmadenisinlemusessuldauniniian lng
ATl UL ssanssueg1adusyuy (Systermetic Literature Review) 910
semsritefifnsifuiluseningg aa. 1998-2019 Fudmunendnueanuided e
Foen1ssieuidenusi (mMatlemuesaunldo) Sildsuauaulaegdnnield uas
Haelatefidamadonisilomuressunldnuluyumesiflinuaula Tnonuide il
ARLEBNUITHUTEANULUUTINDIAUAINTINIY 35 KUY, 20 13T UsEand15atadelu
msthlemugosounldau uag 5 uATeUssianaenuneuainlasins deuadwives

aw & 1Y ° aAv Yo Y a ao A
UIYU ‘Uigﬂ@‘U‘lU@I'JEJ 35 LLUUQW@@QﬂmﬂWWWl@iUﬂ'ﬁ@'NEN%']ﬂQ']u’J‘UEJ@u 9, 12 1AT99UD
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advayulunisianuanlamugese uaz 8 Yaduauninndnuas 47 Jadunmuningesd

danasion1sUszliunauazAndentamuseseluldauuinian

Ya o = 1

i & & Y ] = aov I3 o
AIdedaiuidadenmunineie q dseylunudde [1] danuhaulanszduladen

Ya o =K o

lesunssiusinunannuiininaenszezinanieu 21 U fidedahdadeidundudeya

5

v
a v aAa

Y099 UBNAY

2.2.2 977398 Exploring information from OSS repositories and platforms to

support OSS selection decisions

(%
P

NWATell [2] diaueteannnisiiudeyaiietluludeyaliiueuudiaesnunin
1 g v o LYY A 3 k4 ' [ v =
19 9 Alddmsudndenlemuresy Inglaszutdynriinssuiunisiiudeyaiiieldlunis
v A A vy o0 g 1A o § v v a =
Andenlanugeseluldiiauu uagmnlaveyandnduliiisameszinlvnisdndulaien

(%
= o

loiugassRanatnls lneaudTetiiingussatAiofuye1ineseninwuudnasinuaIn

£
av 4

v Ao ) Py ° AV Yo ) Py
wazurasteyaiileglutagtu lnsnuidellafenuuuitassnuninilasuniseeusu loun
Toleatoania (OSSPAL) [5], lawudeosers (OpenBRR) [3], Aedlaioa (QSOS) [71, Totnu
TA1915 (OpenBQR) [10], TotoaLduoun (OSMM) [6], ailelatedoa (SQO_0SS) [11] uay
Arealawodied (Qual_0SS) [12] Musznauindeyalatnendndudesdaniienunldlu
LUUT1aeRANANA U ka1 wdTelllniauaunaideya 3 uias As Andy, lowns

I3 fa oy v I3 = ¢ ¢ o PRy o = v
AR (L sAuildnuuunaiin) wag audnendiwud ngtoyanlalsdosaunsasunla
[ wa |1 =l A < [ P Y = 4
gnludeueiile Weanszeviianlunssuiumsiiuniunuteyanazlddnionlomuyesy

Ivnniign

HaansvesnuIdellananinisadisuiisuiuuuitassnuninlainendens
Toyalnowvadu 7 aulvg) 4 laud duwrdsgusuiagnsatuayutiomie (Community

a

and Support), éfmlmwgﬁ (Economic), ANULeN@15614 9 (Documentation), FudeEng
(License), furdinnag (Maturity), f1uaninm (Quality) uagsudu 9 (Others) Tngszyin
foyadnfumardannsofananingu lewsaand uarauinendisud Tivdeld Tnefide
Badtuhenafedmstinsiaundesen il
1. nuiteszydeyaiiinnisauunas o Andu Teundeand uay aufiniondisud
uiilailfianzaafasninaunmiidudiodls uazlsilinandaismsasteyaanunas
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2. nuigldlaiauiesodiels 9 Alddwiudanudeyaniuiivuudias snanin
HNANITNAUABINTT

3. doyau1eA1nkuuItassRunndisulianansamarinlann Angu luns

Aan wazaudnendud dndudesmurasdoyaduiiuiiy
Mnvemsuiuliinan fdedaiulsglerivesnisindeyanurasioyanindu
lgunsaanin wavaudnenduinndudoyaind1vesnuidde wazansafnsudiinlninds
Y a4 A A ] v & v - D = = A
MATIdiauATedleniuden1sdaiutoya Ussuiana ielaniwadayalSauiieud

TiUssdvanunsodnauladeniomugestlasnga

2.2.3 9142389 OpenBRR: The Business readiness rating model

uATed [3] dausiuudnaenun mEsuMTInAua LAt AndanlanuYesy
lnglasuanusinioanumiingrdeaisiuiuasy duma wazdalUivesy Jegausvasdndn
° & A o Y} U a & ¢ A Y
vaauvuItaesnunmiliieliannsadnnunimwasdndulaiienlemugesenaulalangig
< v ¢ a & Vo A A ! s Y
530157 Uaznaansnsuszilivagansausiiduauay q Negluundeuvulemuzesyla
Woldsrsdaduninsgrudediu Tnssuidedlavvstuneulunisuseifiveandu 4 wia
oA msUszfiunuudnditdonuuusiaga (Quick Assessment Filter) n15Usgidununishy
37U3939 (Target Usage Assessment) ﬂﬂiLﬁU%a;ﬂaLLazﬂizmama (Data Collection and
Processing) kay N13wUataya (Data Translation) Fswadnwsgavinglamazuuudensensisn

faane$ (BRR Rating Score) lngldian1smAadagisinnin (Weishted Average Method)

mAdeilafunstrdadanniiaalumuifeiifedes msedarunindedodui
pon3y [5] efuneduneuiiaziden uavaunsansivasudeunduieiiunvosasuunld ud
oghdlsfimunssidumsuiasduneuazsesitoyaiidrdunuinnniedefioatvayy
msdndule Tnefiseuszanunisinasdesdifuszsifiuegisifon 4-5 auiidesddinailunis
sunudeya uasdiiiunsUsadume ffunadnlngiwnlveglunszuiunaiudeya
umén

9nuided (3] Fiteliiisnsuvaminadiadunzuuuiiigy 1-5 munasii
fvualy uagliinlassairauvuiassnunmduduuuuiitelddrddunsiauiuuudiass

(3 6 o 1
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2.2.4 9142389 OSSPAL: Finding and Evaluating Open Source Software

ideil [5) WunAdefidesenunananuidelamuiensens [3] lnsanuwideildln
& 1 ° =~ 3 s v a gy & Y 9

AN UUTIaeIRua lamudensens wunsinsienlundnaudunan wiludn
winunils nsidenlewmugeseiinianAuuzinngldnuasanuaniduddoliwiiy
lngr3de [5] lasvyngeuvednuudnaasnunin lomudonionivaeusenis Usen1swsnie
n13Useliulasenisle q Inguuudnassnuninlemuieisensaruisanianilaite lng
411130A1AN1591NN15AR U lIvedlATINT AunSeulduvetenals uagsnsInIg
atuayuuadlasinsiy o Ysgnsialude avuuulomulensensnlauiainnisusedivly

ausadzviouisnuausalunsidauaielalugedn dsiudgmainnsldnudeswnain

v o

Aneeldaulomuresyminuuiazannsassylanild wazusenisdaun n1susziluieg
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LUUTIaRIAINE1IAEABIAREN BN UTR ST T ILIUNTE mewglonaiadymiuuien
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laidgiervngyaulemuresenaisamiasinislemugesgiieididgnszuiunisusaiule
PEIMITAN wazwmaNagaving Aadinisussliumelamuionseniavaiunsansosdiuiu

Towmugasaladiuiuuin aumae 1-2 lasanisgavine uwivineigaudiguszdividndonis

Auuznieulinimw vseridevnilsraunisalldnulomugesyuineu
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o

wenaNiIde [3] WWmuiuuiiassnun niyedn lawaeania (OSSPAL) tnglv
anudfyiuiuuzinngldnueianneu 3uide (3] WWasszuuivhauuuiuledleg
v ° aa | v = 44' .
Alfenu3avinn1giie 1-5 azhuuvedudazlasanisla F9518%elAsen15u1a1n International
Data Corporation (IDC) ilatdawesiedelu nn 9 U lnegideussinAuuziinuiain
Aluasauiiussleviuazanunsalvgusaiulasuslunivasmsidanuasdgynniinu
a ! o [ 3 v 1 o
339 winnsildaduledvedleteaieania a Jaguu (OSSpal.org) laaunsaviinag
adasaunnuaziilndndely Bnvisdymdndsensvilaveslaiaeanaerlviveyaizios

Jugfivszaunsalnsaarainslanglinnufniiuuasdaiauswusdanlaann

]
Ya v A a = v v

AILWMANARINE1IT1RY fITeliAuAnNazaseiTalninagyoulyn123991n

Y

Aldauludagiulagdisradeyaniainunasyuvulvg 4 edrvauinleasinal (Stack

Overflow) Meyamariluamanuneuandldnuass
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2.2.5 91438 Capgemini Expert Letter Open Source Maturity Model (OSMM)
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S o

ATl [6] dnauewuudiasInunIn wazwewnsoanuitul a.d. 2003 foidu

[

wuudnassAndenLarinaan nlatnugesunsn 9 Niavaulalasinislomugesve g1
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Ingusznavlumediiagelszgndldau (Application Indicator) wagAainLBanGn o
(Product Indicator) Ingidimdsuszgndldauazyssiiuangldan uaviiandn Sz
Uszifiunngesuldnveseeniuns Wnsluauidedliseytadeunds 27 Jadelunmsiluia

ANINUBILOLNULD Y
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2.2.6 914238 SQO-0SS: The SQO-0SS Quality Model Measurement Based Open

Source Software Evaluation

MU [11] Y1auokuudIaeInunIn iAo ud19uANA1991nuUTIa099 by
[3],16],[51,[71,[14] Fawuudrassnmuninmaiiliaudidgiuduszdudundn uhillesain
wuudnaesRunmearllelaledled (SQO-0SS) Aeinsuseiliuwuudnluds dnnsauideil
[ < a a L4 £4 e a1 !
fapunulanianisussiuangeialinlalagnse uazdaenisanaulunisiidiusaulunis
Usziliulitesfianiioninusinmsa wazuenaniluvuiiassdileleweaealafnduainiily

Uszilluuasguuuiamanusanslaonludfsnae

wuuTaesnunmAdlelaeaealuinisussiliveanidu 2 ngu lawn (1) Yseidiuain

AnAIMYBIlAR (Code Quality) Wag (2) UsgiliuanAuANLrasyuyUisu (Community

[y

Quality) lnerf3de [11] laseuuuimen1sesnuuudiyingig o NAnAuIABausavinwuy
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) va 1 @ v O 1w A ' [y | . a v 1%
snludAviitu deluarindu o wu msldnudie (Usability) Nagdosinisvaasdddaiuain

AltAslagnineenty Tnglassasegauninuuudnass [11] anansouanenslugui 2.3

Analyzability

I ‘\I

» Changeability

Maintainability "—" Stability ]

4 ~

~

Testability

Reliability Maturity

Security Effectiveness

Product (Code) Quality
el e —

SQO-0SS Quality Charactenistics [

Hiiln

.

~

Community Quality
N

o %
N

Mailing list quality ‘

Documentation quality
ey

Developer base quality

Ui 2.3 wuudasgaunmeadilelateaion (SQO-0SS) [11]

1%
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n13nsvaeUlagdniundl Arinauanissydenulagdiulngldumiandndunedly

v v

indosiiofisesiunmmneufiamesiu q lunisin dvluliagiudsndaifiededolafianusain

iluynatwreufinmesnuainiissy onfegradu finszduaudnvesnisdunen

AnautAvesnata (Depth of inheritance tree: DIT) anansainldainiasesilodinuming

(CK Metrics) fiwaseldngnidoutuainniwanm Uava) udlifiniesdesessuluniwilimon

(Python) 130 N1®191718A3UA UavaScript) Wusy vilildanunsaarainveseldaiiiu
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awrteduld daduideTaniulentalunisiegennisnisuiulismuudiassweniuls

Townusasanald
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AIdeLa wiuAudAyvaInsinaunmangeselanilnud Ay liwiiudady
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2.2.7 9147338 OSS PESTO: An Open Source Software Project Evaluation and

Selection Tool

(%
=]

NIl [4] dauewnIesllefatiuayunisouiisukasandon lomunasean

Aulwdfngu Tnefdoinleteaeamaln (0SS PESTO) Inazsioadonuuuiaesnaniniiiior
Tudagtududoyatnd wu leeadudu (OSMM) (6], Tawmudenses (OpenBRR) [3], &7
.ealoloa (QSOS) [7], Teweaaana (OSSPAL) [5] Wudu Tnsswiduillismsfsdoyanin
Anfuuvudnlud@niunisedlefimafngulaliuinisly dedldarunsofandendeyad

#99n15lA wazarursavaenwuuItassnasldlunisuseliutazisouiisula lnassuuasli

v A

didnudeutolassnistailaluindundaduasisared antussuuazyinishsdoyaniu
maedile wavihunivlingiudeyavesszuulaaivluguuuy CSV @wad) uaziiun

wansmansnliussiliulmuSeuiisuasgun 2.4

(4) Community aspect comparison

Project Name #Watch | #Star | Age | Avg. Issue Active | Avg, Issue Comments #Pull Request #Issue Raiser

vuejs/vue 6356 176731 | 8 1623915.3355 3.1395 1926 6269

angular/angularjs | 3999 59588 | 11 9195821.9838 4.7196 7960 7889

reduxjs/redux 1436 54891 | 6 1643166.0109 4.6450 2093 2435

(B) Support aspect comparison (C) Sofiware Technology Attributes aspect comparison
Project Name Ll #Contributor Org [ ssue Project Name Dependence L

Closed Raiser Issues

vuejs/vue 832537.0758 382 4 vuejs/vue 74 339

angular/angularjs 7606054.5190 1324 16 angular/angularjs 150 391

reduxjs/redux 1516982.0928 824 0 reduxjs/redux 39 33

U7 2.4 saawsn suseiduainimTesdaloeaioainaln OSS Pesto [4]

Tunszurumsvaaeuiaesile §3delddenlassnisueagans (Angulan) 33 (Vue) uay
3ind (Redux) Fadulasanmslewgesuluindy wazidenuuudiasdleieaieania (OSSPAL)
Juwuudiaesnaunimduiuy Ineidendadn 3 nguaInwuudIaes nquLsnAe unayuYy
lawA Fruruvesd@nniu (Number of watches), 91u3ufinguan1s (Number of GitHub
star), 8149941A59015 (Project age) nguilass A nisatuayu liua s1urugiau

(Numnber of contributors) LUudiu wazgavinenguauanvusialuladyenduas laun

| [y

IUIUVDITBUNNTDNLTA (Number of open issues), 31uUlATINITNVUADTY (Number

of dependence) 1udiu nadnsils (8198901031307 2.4) Ao nquUNEIYUIY (A)

3

lUsiamdatiamningsan luvaeiinguvasnisatiuayy (B) WUslaAweNa1sinmngdn wag
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2.2.8 414238 OpenBQR: a framework for the assessment of 0SS

A3 [10] Wnauelumanuninlmifidesenannuisulunanmunimlomudens

815 (OpenBRR) aufulananunnAealelad (QSOS) lnglunanmuninlawnuiaiens

[
v

ABANTFaYBntY 3 iy ¢9il

1
a v Y

1. Wwnglumsldau (Target Usage) fisnadnamunimdseneuluime Ussnnves
lawgud (Type of license), n1sUudinruuInsgiuaina (Standard
compliance), nwldlun1sianun (Implementation language), N1550U%U
naenw (Internationalization Support), wilsde (Books) tTusiu

2. panmAteuen (External Quality) ﬁa%ﬁ’mmmwﬂszﬂaﬂuﬁw TuUUA
(Bug number), nanadefildlunisuilotofinanan (Average time for defect

removal) W udu

[
Y [

3. AannAglu (Internal Quality) M¥inAanmUsenaulume anududou

'
a

(Complexity), N5 lU1g9 (Reuse), Anuiiegadoariu (Dependencies) 1usu

1
v A

4. nmsaduayuluawiag (Future Support) Mg inAun nUsEnaulufiy 39U
n15Udae (Number of releases), 91u3uBIANIAINTsAN VALY (Number of
organizations supporting the software), T1UIUTAN A UINNIVINDIANT

(Number of programmers per organization) Dudu
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3.1 msmuualadeauniw wazladeaunmgasiiaziioununinuadlainueasy

ALk UUIIaeRunngeniLIslomure e durzdesidafadadenmnin
e 9 Agusziliundegilemusesieluldliainuaule 91n9uidoves Davide Taibi,
Valentina Lenarduzzi wagaaue [1] lésusntladequamifdmddlunisdndon uaz
ihlemugosaluldmuanmanumunssunssy Tnglummiadoes (1) Idssyiladeromun a7
Jadunauningos (Sub-quality Factor) uagzladanguidu 8 Yadeaanin (Quality Factor)

Flaguit 3.1

#
n
®

10% 15% 20% 25% 30% 35% 40%

Functionality

Functional suitability

Lack of drivers in CSS
Economic

Cost

TCO

ROI

Differentiate from comp S
Innovativeess

Cear project management
Licence

Licence type

Law conformance
Community and Adoption
Community size

# pers
Coordination
bility of forum

Support and Service

Contributors

Quality of profi support

Training

Operational sw charateristics

Maturity

Trialability

Independance from other sw

Adopted sw architecture

Development language

Multiplatform support

Standard compliance

Development process

Clear Roadmap

Availability of development process informtion
Doct

Books/onl

Code documentation
Architectural documentation
Quality
Code quality
Reliability

|!' f””'”" "jlf ” )

Interoperability/

Customization easiness

Flexibility

Maintanability

Security

Performance

Modularity

Usability

Portability

= Model Adaptability
Defect-pror

Change-proneness

m Survey and Lesson Testability

Learned Efficiency

Others

U7 3.1 Taselunisamaenlenuaesudnmuvuinngvesansive (1]
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91n91uided [1] deiduussloviodrunndeninitadeamuames 4 uldidu
drusznevveanvuiiasswendnaslemusesy lnofidelddndontadoifinssey
wnnindesag 15 Tuluifundn (Eudue) Suilomngidenositatefiisnsinisgieds
Mnvany 9 ATy Tlemaniiuselovideduszidulasdnilng luvueitedununmiiios
ni1sevay 15 dulngardanwurdunizd i uuIsuITenIoaIuITa I8 U AU
Hadoduld Tneainguil 3.1 Tduandiiviuindadesing 9 thunannuddeussanlate lag

wouahanWIdenAfuiLUUTIaeRun I Lavddunansdsdadenunmiunanauise

USELANWUUANTIkazUszaUNIsains g ulamueass lnenaansanndunauil azlaidaden

U A U dl
ﬂﬂLﬁ@ﬂﬂ\iﬁ]%LLﬁﬂﬂu@’ﬁ’Nﬂ 3.1

m15797 3.1 Tasenainin 5 ngu uasUadsenmuninges 19 Jadeiunainiaiive [1]

Uadeaaunn /

Uadeamunngas

AIUKNY

Software License

License

Open-source software license and permission to distribute software or

source code

Community and Support

Community Size

Open source community size

Availability of Forum

The question/answer forum is the first place where people ¢o for free

help [3]. Questions and answers are valuable resources.

Support Contributors

Code contributors, i.e. core team members and other contributors,
usually promote the building of community around the project. The
higher the number of code contributors, the better the community

support [3].

Quality of Professional

Support

Professional support that helps fine-tune for the local deployment and

troubleshooting is always desirable [3].

Operational Software Characteristics

Maturity

The degree to which a system, product, or component meets the

needs for reliability under normal operation [14].

Development Language

Development language is a factor that can impact the ease of finding a

developer to operate and maintain the open-source project.

Documentation

Good documentation should include documentation for several user

groups in several formats [3].
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m157971 3.1 Thadenanin 5 ngu uaztadenmninges 19 Jase11111910971398 [1] ()

Uadeaaunn /

Uadeamunngay

AIUKNY

Operational Software Characteristics

Book/Online The availability of published materials such as books, videos, and courses
about the project is a strong indicator of the software’s level of maturity
and adoption. [3]

Economics

Cost The ability of the software to contribute positively to the financial
balance. [8]

Innovativeness The ability to allow everyone equal opportunity to use, modify and re-
design OSS applications and source-code in their own way. [21]

Competitiveness The ability of the project to gain market share and respond to

requirements requested from users [6].

Product Quality (asuie

911 Quality)

Code Quiality

The open-source software having high quality code is easier to

understand for long-term maintenance and evolution.

Reliability

The degree to which a system, product or component performs specified

functions under specified conditions for a specified period [14].

Maintainability

The ease with which a software system or component can be modified
to correct faults, improve performance or other attributes, or adapt to a

changed environment [14].

Security

The degree to which a product or system protects information and data
so that persons or other products or systems have the degree of data

access appropriate to their types and levels of authorization [14].

Testability

The degree to which a software artifact supports testing in a given test

context [14].

Compatibility

The degree to which a product, system, or component can exchange
information with other products, systems, or components, and/or
perform its required functions, while sharing the same hardware or

software environment [14].

Performance

The ability of the software to perform its function within given constraints

concerning the consumption of resources and time [14].
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M15799] 3.5 #206719529AANIN V1 — OSS License

Metric name V1 - OSS License
Hierarchy structure Software License > License > OSS License
Description OSS ' License refers to the open-source software license and

permission to distribute software or source code. It consists of one
quality metric element:
® |icense Type refers to different types of open-source licenses

that define how the open source can be used, modified, and

shared.

Equation

M
Vi = =x100

where V1 OSS License

M License Type

M =1 Undefined/Unclear

M =2 LGPL-2.1, GPL-2.0

M =3 AGPL-3.0, EPL-2.0, GPL-3.0, MPL-2.0

M =4 BSD-2-Clause, BSD-3-Clause, BSL-1.0, CC0-1.0, The

Unlicensed

M =5 Apache 2.0, MIT

Reference model Metric element M adapted from OSMM [6]
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WAUNIN V1 — OSS License (99)

Information source

GH - License API

(https://docs.github.com/en/rest/reference/licenses)

License types reference

(https://choosealicense.com/appendix/)

Output

The result of the equation will be an integer number in the range

[20,100].

§75799 3.6 #2067196 23RN V11 — New Features Focus

Metric name

V11 — New Features Focus

Hierarchy structure

Economics > Innovativeness > New Features Focus

Description

New Features Focus refers to the degree to which the change as new
feature enhancement has been introduced to the open-source
software in relation to the effort to effect change to the open source.
This indicates the degree of the contributors' focus on innovativeness
of the open source. The focus on enhancing the open source with
new features helps keep the software that utilizes the open source
upgraded and modernized, making it beneficial for economic reasons.

The metric consists of one quality metric element:

® New Feature Pull Requests refers to the proportion of pull

requests labeled with new features in the past 6 months.

Equation

V11 =Mx100

where Vy; New Features Focus

M New Feature Pull Requests
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§I5NY 3.6 61298982 39AaAIN V11 — New Features Focus (98)

9

Equation (2)
Number of new feature pull requests
in the past 6 months
M= N , N>0
0, N=0
where M New Feature Pull Requests
N Total pull requests in the past 6
months
Reference model Metric element M newly introduced
Information source GH — Pull requests with features label
(https://docs.github.com/en/rest/reference/pulls#list-pull-requests)
Search keywords: feature, new feature, user request, redesign, new
function, new item, new component.
Output The result of the equation is a decimal number in the range [0,100].
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Open-Source Software Quality Tool

Comparing Open-Source Projects\

Adjust Weight of Sub-quality Factor

Search Open-Source Project

/ Compare Open-Source Projects

IR
\\

Assesso i
\ Delete Open-Source Project

Disable Sub-quality Factor

Tl

ngorting Open-Source Project\

Import New Open-Source Project

|
«include»

«Actor» . g ;
L th GitHub
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LHuAMAAIAYzLanbiudlassad e oyatasniifivesusazaaiaiivinau
1 (Y] A = a Y & = (9] LY 4 | =
Sufungluszuvveanioie 311n3UN 5.3 uanddiiubaruduiusvesaatanie 9 Fagn
1 1< 1 = 1 o [ ) 6 6 4
wuseanlu 4 ngu Ae 1) nguaatad niun1sAuIMALUNTONARITloNUTDSY
(Calculator Package) 2) nguaatalusian (Project Package) 3) nauaatadinsuiaiile (AP
Package)  4) ngumatad niuIukeUndiatu (Ul Package) Inefistuazidenuotuiazngy

Aanasana lul

Project Package\

» Injoke set of calculator classe

Calculator Package\

T

© Project © ScoreCalculator

4

1

contains

- UI Package|

©Score © ReactComponent

b create Inheritance Inheritance

© ImportNewProject ©CompareProject

# Submit Project [¥ Get Crawler Status \A Get User Info { Get Project
API Patkage\
| 1 \

\
(© CreateCrawlerAPI (© GetCrawlerAPI (© GetMEAPI (© GetProjectAPI
Inheritance&eritam%ﬁmeritance Inheritance
(© LambdaHandler

JU1 5.3 2M5AaIa719 9 NAANYSEaIMIIUAUTE NN
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5.3.2.1 nguAAIRETUNMSAIUIMAZLLLgINALISlaWUY B Y

913U 5.4 uansliifunguaatadiiuiuazuul Calculator Package lasiinana
uifie Aana ScoreCalculator siwthiliduaanauusssudifimusdeyauazidiendmiunis
FurmnzuuLiinatagnyniadsdinasAunannuanti aaragn q Mmihiiduneatiuay
annsaintihidu q Manzaigaswediedhd 1wy Aana LicenseCalculator gadanuse
Audeyalawudaindeyaduiilduld wazduinazuuusenuinueazidenvesiiia

AUATN V1 L‘U‘LJG]‘L! Iﬂﬁﬂa’]ﬁaﬂ‘ll@ﬂ ScoreCalculator 3% ‘V] 1A 19 Aand

Calculator Package\

©DocumentCalcu|ator

|© DevelopmentLangCaIculator‘
I
(

©MaturityCaIculatnr

©PrcfessionalSupportCaIcuIatorw

1
J

]
)

Inheritance

©Testibi|ityCaIn:uIator

Inheritance

© SecurityCalculator

|©Malntalnablllty(:alcu\atorl
[
L

Inheritance

|

Inheritance

Inheritance [@ CodeQuaIityCalculator}
@ ScoreCalculator [ ]

©Rel|ab|||tyCaIcuIato\ oscore: Number QW
Inheritance ovalue: String
> ¢ data: Object 1 Inheritance ©Ava|IabIeF0rumCaIcuIator}
Inhentance o constructor(data): void nheritance
[@ContlnumgChangeCaIculator ogetValue(): String
[ Inheritance o getScore(): Number Inheritance
o toString(): String ©CoExistenceCalculator|
[
Inheritance
©NeeratureCaIculator

Inheritance

Inheritance

|
)

|© PerformanceCaIcuIator‘
I
(

[@OwnershipCOStCalCulatOr‘

| | Inheritance
C ]

[@ContributorCalculatorl
I ]
C ]

Inheritance

|© LearningMaterialCalculator|
!
C

I@CommunityCalculato r}
I |
( J

(©) LicenseCalculator!
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5.3.2.2 ngupatalusian

N3UN 5.5 uwananguaaialusian (Project Package) lngiinana Project viwiniily

maiuTeandeadeyavediusiaands q AldlunisFwnlaeisneasden wu e Juiiads

[

° a o § o o =i s o = o0 g
PuAnduanis Aresure Negivled uavdeyadu 9 N910u lngaatalusian 1 Aada
D v Y a ° = Y
efpdlinana Score na1eda (19 AmageBannlunaluudaes) Faduasuuuilaainnis
o ! Y J v & [ ! = <
AINIINNGUAATIARIATUIUAELUY (Calculator Package) AIUUAATIAAINA1ILT U

ANNEUNUS 1 Aand Project lUnanemana Score (One-to-Many)

Project Package)

© Project

o projectName: String
o projectKey: String

ocreateAt: Date

oupdateAt: Date © Score
odescription: String oscoreName: String
ostars: Number contains oscore: Number

o websiteUrl: String 1 0..* | o projectKey: String
o topics: Array<String> odescription: String
ologo: String oscorelLabel: String
o githubUrl: String

ousedBy: Number
o forks: Number

o calculateScore(): void

U7 5.5 nguparalusiendmsuiusigazidenvedlusion
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5.3.2.3 nguAaagmsuenle

nauAaadmsuetilosenuuuniieldfnsalaaieus (Client) AnandiuusTiwes

I
aaa (Y

(Web Browser) Ingniuluslanoateufififiioa (HTTPS Protocol) eiifuisasielumifidey

~ ) = = o A
LLQSNQUWNNUF’NQQ Iﬂﬁmijﬂagl@ﬁ@@\?gﬂﬂ 5.6

API Package\

@ LambdaHandler

olambda_handler(): void
orespond():HTTPResponse

ﬁinc%eritancNeritence

(© GetProjectAPI (© GetCrawlerAPI (©) CreateCrawlerAPI (© GetMEAPI

U 5.6 nguparaamsuisenldiele

7 a 19—/ A

93U 5.6 wansliiunqueaadmsuisenldiedile lnefinatauiusssu (Abstract

Class) o aa1a LambdaHandler fvuailsidundniu uaglinaragndunennmaudfds

oA Aana GetProjectAP! T wiuRumdayalusiaaiieglussuu aana GetCrewlerAP! 14

dusuisaauznisiiudeyavesiusianlnt aana CreateCrawlerAPI lddmsuseselusian

Indiiadngszuy uavaana GetMEAP! Tddwmsudstayarldnulagiudodldvihauiondu
1 a o ] & v A A A A y s P
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913U 5.7 uandliiiunguaanaililunsianndiusoyssauiuglilagliuuain
WUUAAE Wazthuuananasie HTML Jwusazaanasssuiinveududiuges « YO0
Tnodvuaundnduiithuaiauiusznoudie 2 w1 niusniieadesiuaaia
CompareProject 897Mn15USsuifisuganduislomusesy Usznauludienana
ProjectFactor lHuanssenistiadeamninges Aata Projectweight TornunAdasimin
vosudarUadenmnineges Aa1a MetricCalculator ¥ uIMAZLUNYDIGBNALIS
Townuyesgvaslusian wavaand ProjectComponent waniseazdenvadlusian @rumiing
aaufvadestuaana ImportNewProject dnfudsr¥aveasslusianalmi Usenaudie
Aa1d 2 aana AeAaia InputProject Tddmiulvglddougersusavedlusian uazaana

CrawlerTable l¥dmiuuansanuglusiaanmasseuianasgludagdu

UI Package)

©Craw|erTabIe

——————— contains

(© ImportNewProject
4
ologin() contains ©InputProject
N ogetMe()
Inheritance o submitProject()
o reloadCrawlerStatus()
© ReactComponent _

(© ProjectFactor

contains

orender(): JSX.Element Inheritance
\ (© CompareProject

[
contains

o addProject()
o disableSubFactor()

contains

o
3
&
@
a
=
@,
a
=
=

© ProjectComponent

o delete()

contains

(© MetricCalculator

o calculate()
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5.3.3.1 WHUAINEIAUNITAUNILUSLaATlaUsaSeNauTla

91n3UT 5.8 uandiifiuddunmsvanusesmsdumlusaalomugeseiiuszidul
arwavla Tneidusuanglidoudoveslusiaelomusese 1nifunata CompareProject 4y
Mnsdsmaumdsnaludinana GetProjectAPl Ingazdsrnunsniiines search luAunily
gudeyavessruvdsazdedludunilunisg Project Tngmnnulusianfinsstuazdstoya
aziBeaveslusiannduin Fadeyailiunaingudeyasiaasiiunnimissonis nie
e Tasuandlald Felusian wazduiuAnduans uidAuvnlugiudeyaudilsiny

waIA1I19NdULITIAATE GetProjectAP wazdwnaludagldlagudein “No project found”

Wil

Search Open-Source Project

X

Assessor
] T T T
M ]

Search a project 1

CompareProject GetProjectAPI Project

Y

project keyword _

loop [until no more projects]

Search project by keyword

.
>

alt / [project found]

Project d
l.roect recoras

l.Project detail

Display available project list

No record

le.EMpty response 1

. Display "No project found”

U7 5.8 uaunmarnunisaumlusienlemuyeseiauls
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5.3.3.2 wWRuAMaIaun1siUSsuisulusianlamusasy

n3UR 5.9 uanslisuddumsiauvesnisisemslemuse sunieudioy
Tagsioidlesanununnarfunsiumlysanlomugessiiauls IneEungldnunaiden
wugesransenslemuseseildainnsduniluginata CompareProject tneadluls
ARNA ProjectComponent 9NtUIziN155esomIfILImAzLLLIINAGG

MetricCalculator kagitayanzuuuswananaligldeu

Compare Open-Source Projects

X

ASSE:SSOI‘

CompareProject | ‘ ProjectComponent | ‘ MetricCalculator
T T

1
Select an open-source from list_

loop [until no more projects]
Ask the project detail

|

1

1

1

1

]

1

U :
. . |

¢ Project detail : v

Reguest new project ca:culation
]

Y

Re-calculate score

. Seore ReSUIt e

. Display to user e

U7 5.9 ununmaraumsivseuiigulusionlomuaeasy
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Uaufls 10 uazdsdayalufinana CompareProject Inifunaadindmagyhmsdeioudie
volsimunuezuullminuedshinlmivemn 9 lWaaefigléhdavieudovey u nou

1 Tnen1sveluieana MetricCalculator ¥aenlusiandnuuAaafinavitn1sAwailvg

wagdaAnauakansligld

Asselssor

Adjust Weight of Sub-quality Factor

Request re-calculate S

CompareProject MetricCalculator
Adjust weight i .
loop [until no more projects]

Score Result

| . Display new score to User

[r Re-calculate score
L]
1
1
1

U7 5.10 waunmaIaunisunlyaaaamintadenanm
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5.3.3.4 WHUAINEIAUN15AUTUSIIA LN UDSY

23U 5.11 uansddutunaunisauTusalamugesseanainuindiou sy
govliuasTowmuresulunsaligusziiulialaiaziouiivudndely Taoiuainglddesns
aulUswmiidinmssiiusnudanounthil Tufana CompareProject Insrouauazuanstoniy
uiaiiteudn “Confirm to delete [ProjectNamel” Wogldduduudrazvinisavlusianeen
PnutlTeuiisulamugeselasdsanveauludinaia ProjectComponent WaLEINAENS

navuigld

Delete Open-Source Project

CompareProject ProjectComponent

Assessor
1 T

Select a project to delete -

_ Confirm to delete [ProjectName]?

-

........................................................... >
Request to delete the project

<. The project has been removed

Display remaining projects

U 5.11 uwunmaraunsavlusianlemuresy
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5.3.3.5 uHunnaEnuNsUaUadeAN e DY

13U 5.12 uandidiuddunslntadonuameesillisioants Tasnnudosmsi
AetuinidiosessulunsdifldfosnsUatateamnindesunsiwilidadonmunmeon il
WansnlunsAIaATLUNTINYBIgaNALITlaNUgasY YIlALLUNTINEINT0AE DU
A mYBsTeNAslamuresinsIuALFesnsvesld TneFuanglivhnnden tade
A mgosiilifosnislanidon “DISABLED” LUt CompareProject anifuarassn¥osluss
AaNa ProjectComponent wazassialud MetricCalculator evalwifuinmzuuulusian

Tyl uwazlanmanzLuuTINaga LR iU

Disable Sub-quality Factor

Assgssor CompareProject ProjectComponent MetricCalculator

Mark a sub-quality factor
as "DISABLED"

Request to skip
specific sub-quality factor_

Request re-calculate score_
>

Re-calculate score

.
. ScoreResult

Resul
le.5core Result

Disable specific sub-quality factor
(.?.’].‘_j._‘.j.i.?l?.lf‘.‘."._'.‘_‘?_‘.“!'.f.'?.‘?.r_‘?_........_._._.......
na T

o o

U 5.12 ununmaraunstadainnainiw
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5.3.3.6 WHUAINEIAUNITUIINTUSIIA LN UL

9N3UT 5.13 wanslisfudrdumsvhanulunmshlusiaaeendnslemuresuluidn
szuuveAdasile vioonazidulusnaifuiinefloguidosmaiutoyalmiaign Fee1aay
AnngldldaeyhnsfumlsealuviieuiisuTusion (1585307 5.8 uwunwdisy
msfunlusiaalemueseiaula) uidumliny {ldaunsafulaensdonduthgssuulag
siunsBusufaRIuARSy GitHub Provider faiissuusnfudesiinflasiedld Insfmain
AaNE GetMEAP! lafizaninsauanianuzyadlusianiilasiesuesnud ity GetCrawlerAP!
defldidingsruudnsanduniesieazrinnisuaninissaniuzveslusiaafilaodsinios
Mntugldannsaigeriueaiiogiusianinguutsey wu Waaauasgan$ (Angular) og
https://sithub.com/angular/angular FEuvnde 22 qquneu 2566) Walnm “Submit
Request” 9ntuszUUarAtlUEs CreateCrawlerAP! ilamsiadouingeriusagniasnouas
ihlUumnanunasieyadmivlemuressiiannsafsdoyasnlugd@nunsiei 3.2 dwh
$18M15815998u8931 “Your request has been submitted” widngesuoafiidanings

wanINad “In-valid URL, please re-enter” Iﬁ;ﬂ%’mw

X

ASSEISSD r

Import New Open-Source Project

| CrawlerAPI ‘ ‘ 1mportNemeject| ‘ GitHubProvider ‘ | CreateCrawlerAPI ‘ ‘ GetCrawlerAPL ‘ | GetMEAPL ‘

I Login with Gi;tHub | i ! ! !
]

Verify GitHub username __]

l¢.Username is valid, OK. |

Get user

>
i ! i
User information 1 ' I | ‘

Crawling Status

T '

Pending projects (crawliné) : U :
i T '
I

]
Display Status Table

Submit a GitHub url with username

Submit project url

Verify url

Verification Result

'
alt /J [valid url] ! ! ! !
Record has,been submitted. i ' . '

Check crawler status

Crawling Status

Display Status Table
...... I

[invalid url]

]
Invalid url,iplease re-enter

U9 5.13 usunmaraunsindlusienleimuvesy
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5.3.4 LHUNINNITANAY

ANFINNSAARaATEHe Y vuaadedullagiea (AWS Cloud) Tldunuinanuay
(SAM Template 893113710 AWS Serverless Application Model) @1u15avinlin1saentuy
1A59a579 N159A9 waznseUTuanlenduszuuAanyinladsLazsIns iasannwmalulad

nouilvilvlddesamuiiioreiaTondiniies (Servern) dmfun1sinfauds a1unsaldssuy

& A

AANIALAIT1EANNTIEUslALas (Pay as you go) Budlanldaneianasegsunniiieiisy

(%
[y [ v

UVIBALLAY INAUABINTTIEUIIRRINAIUIATNaaT Ay fulusunsuysseniuu

I
Y U VYa v

Auled detugIdeladenldislaaeudi@sniies (Client-Server) Invdeasiuriulyslanea

« A o

LYiiifiLed (HTTPS Protocol) seninalifiuiasesdonsuandlunnuninnisings (Deploy

(% s 4

Diagram) A 43U 5.14 lnenaandanvironiosdolafndsvuiivied

9

http://gomstory.github.io/oss-agm #1159

<< AWS Cloud >
SAM
<CAWS SOVenesss>
Lambaa Senvices <<AWS Datsbasess <cAWS Sorvers>
DynamoDB Btz
<< Lambda >> << Lambda >> <<Table>> <G - ——
Get Repo Info Get Source Code Project Table weOnmpeneetst
i ! SonarQube
<<lambdass << Lambda >> <<Tables>
Get Contributor Get Core Team Crawler Table
<<HTTPS>>
<<local Computers> WS S N
Client << Lambda >> << Lambda >> <<Table>> A 5;‘;{”»
Get lssues Get Forums. Logs Table
<<Components> <<File>>
Raw Data Files
Web Browser << Lambda >> é::‘;g;ﬁaa::
React Application i
Appl Get License Courses
<< Lambda >> << Lambda >>
Get Languages Get Projects
<<Private HTTPS>>
<< Lambda >> << Lambda >>
Get Users Github Cauth <<Privais HTTP S>>
<<Private HTTPS>>
<< Lambda >> << Lambda >>
Update Crawler Score Calculator
<< Lambda >> << Lambda >>
Get Markdown Files Get Release
<< Lambda >> << Lambda >>
Get License Status Controller

<< Lambda >>
Task Controlier

U 5.14 UaunIMnIsinsainTeddio
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n3U7 5.14 wansliifuanitnonssy 2 ngulug nquusnie delaatouddu
Lﬂéaqﬁaﬁamﬁgﬂﬁjq@lﬁﬂmzﬁaﬂL%ﬂﬂi%w"mﬁuwsﬁlﬁna% 19U Google Chrome, Safari,
Microsoft Edge 1Judu 1a3asilen dslaateumduiuueundinduinmuisieniwian
ansud (JavasScript) Ineldlausn3 Reactjs Woualnadnaieg SASS 3nn1san1ugtayanie
Redux State Management uazld Axios.js lunsnsioszuurutefilefilsiuinis drmngud

a40979 HudsNes lnedlswazdunmana lull

® AWS Lambda Serverless lddwmsuliuinsiefiladioinudeyaainunasdoya
7119 9 a9 AWS S3 wazldmuinnzuuunuiiinaunnveuwiaziusian {I3ewmun

drudmgnrwnlnneu (Python)

® Amazon Simple Queue Service (SQS) lgd@sSUMRUATIRUAIIUAITSDIVD
dndlusiaaleinuresy Fedlaud A leingldonvduvaiemsewe ilises

Iansanfuineanvasleya

® Amazon DynamoDB Database (DynamoDB) I%Lﬂugmsﬁagauasﬁmﬁu

3882 88nU0lUTAAL BN UYDTTLAL A IULATIAAMN NN LN TUTEUIANAL

® Amazon Simple Storage Service (AWS $3) ldiAutayanuiilaunnuvasdoya
7119 9 (9198901599 3.2 unastayadmiulaimugestnaunsaftoyadnlulds)

neuhlUUszanana tnsaziudeyaluguuuulig json uay text

® Amazon Elastic Compute Cloud (EC2) Tadmsuinaslaunsaiy (SonarQube

Server) WiaAnaan awnulandntusiaaleinutesy uaziitayaiugiuntalim

AR IRAAINTAIRULAR

5.4 MsWalLAIesliantuay
5.4.1 mMsimualaseaiegudaya

Tudniegaseandontoyanindudeniulilugiudeyalaslinsieiunain

'
=

BNUNINARNE LLa%LLNUﬂWWéWﬁUﬁIé}NWQWﬂﬂ']'ﬁal,ﬂiflgﬁfiauuﬁfl LUBDIATINLLNUNTNAAE
& v | = | & o9 voe & w & v Ao & v P v
E‘ﬁlﬂiﬂLﬂUGUE)QJUa"LmUSU'NL'Ja']clﬁuﬁW]']uucl/]'ﬂ%ﬂ']LUU@@QLﬂ‘USU@@qIJaVH]']LUUI’?IU;@"IUGU@NU@LW@IM

wseddle wazdlddndslayaegsiag
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NFUN 5.15 Mafmualaseasiegiudeya wansnanaduiin wseRidesenit ans
Tneiln151979mLA 4 A15190281U A1319WINABANS1S Project dmaauil ProjectKey 1Jufd
) . ° Y oA & v a an v a o oA a
wan (Primary Key) vnwihiiudeyaseazidenvedusianiilaunaningu wu yelusian 7
1 a i o a [ & & 2 . = [ v w
9¢ ezl laln warduiuinduans Wusu laea1519 Project IAuduRusiun1sI9
A ' . v ~ v v & Y v o
Score 1#i9991091 1 Project azfaadinziuuainarinaunimiulisgagiauin 19 dn
Tmelin1519 Score & ProjectKey ¥84m15719 Project utes LuAdsa4 (Foreign Key) fiman
#1379 Project 8139zagluanuziauiudoyanazUszaiana dunaadeeiunisna Crawler
A o Y o & a o o 1 [ < le
MhuthiivaauzveddsiaanimaUssananalaedoyaidsgnaunaeainyssaianalasadu
& v a o v o i a o = ° v v )~
nsiiudeyalufindudeseide Access Key iiafsaininduiaiilovinlvdeiinnsis

AccessToken tiaLfiu AccessToken ﬁlﬁmﬁ]ﬁﬂﬂﬂiﬁaﬂau%ﬂ;ﬂﬁnﬂﬂ%ﬂ

) Score

oscoreKey: number «Generated»
o projectKey: String «FK»
oscoreName: String

® Project oscore: Number

o description: String

o projectKey: String «PK»

o projectName: String oA oscorelLabel: String

o createAt: Date e ”

oupdateAt: Date

o description: Strin

ostars:pNumber ’ ® Crawler

o websiteUrl: String oid: String «Generated»

otopics: Array<String> o projectKey: String «FK»

ologo: String * < - o createdDate: Date

o githubUrl: String = ~4 ooverallStatus: String

o usedBy: Number o contriibutorStatus: String @ AccessToken

o forks: Number o coreTeamStatus: String oaccessToken: String
o forumStatus: String 4 - — 04 ocreatedDate:. Date,

oissueStatus: String
olangStatus: String
olicenseStatus: String
oownerStatus: String

o sourceCodeStatus: String
o repolnfoStatus: String
orequestorUsername: String
o userStatus: String

otokenType: String
ogithubUsername: String

JU7 5.15 msAmunlasias g udeya

5.4.2 nManaunaudly

Tudunauilldun158IAUFINIT N15EDNLUUMBLNUATNITNLA SINNTILATIAS
P ) = A O ' ) P Y] v A 2
Futeya umuAIesiionduioUssanuiudly wazszuulunisdanistoyavesaieile

nsiaueseslotnnuainlamugeseildsunsadunalaainivledlomusunenidis
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(OpenHub.net) Fududulamussuiisutayalusianlamugassnuudeniitayauiainia
p S Y

guwiniu lneiideiuneenuuusesenliaiuisalanidoyaiiniu uanslayaunanvaiy

(%
Ya v

unas lagdrudeUsvarudugldinmun 2 wihaelaun 1) ndredmsuialusiaalainy
gasalvy 2) ninaedmsuIeuiisusendwislomugess lnevessulusivaziduanenidy
2 Wvedausanalul

5.4.2.1 wtnveansuiulUsaAlawugasaluna

Feglifinnudesnisifinlusianlomuresulnamnsadmuniuy Request Project
Tngvhnsnauiivineresminaedegud 5.16 dedunedusnglédniuazdoninisdondu
esiagldnuvesinduiiefiazannsadigszuuld mndlddlie efsvadlinuinsuay
Aosinsameleuneuldau

OSS-AQM

Open-Source Software Quality Tool

Request Project Compare Project

You have to login to request new project JEele[lARGRElIiZ[V]o]

U7 5.16 minaiiulusianloimuwesyln neudenduldau

Wevinsgududinumiindudsluaswsnnisinduazauanslunisidrfadeya

nlu wu gwesiun uavBua laedldsaswihnisaynis antudessuuinsiududnuay

= -

nauingurinevanaIellentgun 5.17 Fuldazaunsavinisiialusianindulaenseny

s a 1 a (3 v g 1 ! ! s ' al
91sueafieglusiaafinduiaeens diegradu 1wu LUslaALeInais (Angular) ag?
https://sithub.com/angular/angular (AUuILI® 22 fguigu 2566) kaina “Submit

Request”
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Request New GitHub Projects

[ Please Enter GitHub URI

status ( L : gomstory)

ogout )| Refresh Status

Loading...

UM 5.17 wihvesiulusianlomuyesylne vasdondulta

= o 1 o ¥ g & A a ! o ¥ [ PN
bBNINTIFIANTDIUBLATVAY inJﬂWiVlLWQﬁQﬂWiQQGU@ﬁwLLﬁ@\‘iI‘LJG]'ﬁN@\‘iEU‘VI 5.18
>/ \ ; & £ & « ” =
Eﬂsﬂﬂqua’mWiﬂ‘l/liﬁ‘Uﬁﬂ’m%GUaflI‘UiL"\]ﬂiﬂlﬂ@EJﬂ’]iﬁﬂﬂiﬂLL’iﬂﬁ]%%Uﬂﬁ?u%LUu IN-Queue” IWB

soafiunsifiudeyadifyanunasdeyaiieades (§1989m15797 3.2 unasdoyadmsu

= v [

lamumasenaunsofsteyadnludd) lnsllessuvegluseninsdudutoyavziianiuy “In-

U
v

» 44' 2 o a f 5 ¢ v
Progress” wagiilawasaduazilaniuy “Completed” 9nlusianlolnuensvaza@IN1TaAUNT

Tuduveasmtnaelseuisusendwislamugasey ngazveasungluimdaseld

0SS-AQ

Open-Source Software Quality Tool

Request New GitHub Projects

l Please Enter GitHub URL

Your request status ( L : gomstory)
GitHub Project Reloase sar ieanss ssua orum ooks ourses  Markdown | Requested By

completed  completed  compleed  gomstory

htps:tigithub.com/angularfangular completed completed  completed completed  completed  completed  completed  completed  in-progress  completed

U7 5.18 minaiiulusianlomuzeselny vasaenduldeu nsdglvingasaiasveuuas

5.4.2.2 WHN99dE1MSUSsUisUYaNALIS oI NULS T

Wegldfaanisnsiaaeuaunnlomureseiaulaauisaviinisaumsed alainu
w939lALN1INTONYR NIBNUN “[¥eosAns)/[¥elusian])” 3nUuIATENDILINITAUN
A4 Ao o o & % 9 = = ]
seTeniogluszuunasynNsLanInadnsn1sAUMIAITUT 5.19 Insuanssvazidenunediu

Tawn Taln 39 warduuinsuanisva9lus Al N UL o SENnSINUAUAIAUNITI9AY
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0SS-AQM

Open Source Software Quality Tool

Request Project  Compare Project

lit/lit-element 4452
Information Wieight
svellejs/avelte 60584
General
nutfnuxt 25550
Website
angular/anaular 88678
Praject ize:

Iquenyfiqueny 57582
Project Stars

> [@>] > [SE

vercel/nextjs 107570
Days Since Creztad

Usad 8y

Humber of Forks

U7 5.19 mheawseuiigugensuaslomuresy wegltvinisaumilusianiauls

o = ¢ ol v o - aa
Aldanunsaidensienislamureseiuanddilusenisrumilagyiinisnalieniye
lanugasy NUUIIUazBnveslolnugasvaziuILanisgavidenneJui 5.20 lagil
Teazdenlu 2 dwldun 1) Teyamluveslusiaalemueesy wu Negiivled vuinvedlus

AA MUIUARTUANIS wazdu 9 way 2) TaziBuavasiuuIaenuamlaisentslady

AN uazladenmunmgesniugui 3.2

Information Weight g angular m a angularjs
General

Website - https://angular.io https://angularjs.org

Project Size 744433 lines XL 305112 lines L
Project Stars - 84097 stars 59383 stars

Days Since Created - 2935 days 4651 days

Used By - 2085056 repositories 130292 repositories

Number of Forks - 22237 repositories 28237 repositories

U7 5.20 mhaaiFeuiiguransuaslomuesy

Wegloiaenlusianiiauls AslUsian angular uazlusian angularjs
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dlganunsadenglenuiiinaunmddlineazidenvousasirinnannlag N d
Wegmilesrinnunmitauladsgun 5.21 Wuiegsevazidenvadrinnunin V2 Size of

Community

Community and Support

Community Sizg
Size of Community 100,00 7154 100.00
AVa”ab'ht)’ Bl size of Community refers to the number of members in the open-source 80.00 2269/5161 100.00
community. It consists of one quality metric element: ’ '
Suppor‘t [@iiy = Number of Core Team Members, Contributors, and Watchers
M hee 10000 519 100.00
o Number of Core Team Members refers to the number of core
members of the open-source project, including owners and 9470  90.50/97.00 93.80
dedicated members, who determine the direction and
evolution of the project.
. o Number of Contributors refers to the number of open-source
Operational 5 project members who have contributed to the commit history
Maturit of the project.
aturi y o Number of Watchers refers to the number of open-source 5100 3678/928/37 57.67
project members who have will be notified of activity in the
DEVE|OPm9ﬂt project, but have not contributed to the project. 8000  javascript 100.00
Metric
Documentatio 610 B2/23 505
Books/Online Vel Size of Communi
LEamne Mzl Number of Core Team Members, Contributors, and ORGUY RetlEn QUi
Watchers
M=1 Sn?a\l (zl 50 pelclaple) I
. M=2 Relatively Small (50 - 115 people)
Economics Ry Medium (116 - 183 people)
M=4 Relatively Large (184 - 249 people)
cost M=5 Large (> 250 people) 5823  100/93.3/100.0 97.93
Result
Innovativeness|
Left: Total number of people 32.7242/700 6.00
Competitivene Right: Quality metric score o 1000

U7 5.21 mhsailseuiiiguaansuaslomuesy

v o

Wiegl 199 TIeazi8endInAMNIN V2 Size of Community

= o A = I3 | & a4 A
degldidensievelusiaalamugaiauinnin 1 518n150ulY 1aTesiledzuan
= 13 U ¢ 0§ vig Y = D o vy o -

uavidgalomuveiouuupeduliinlvigldausaiisuteyasigussialadiy fagun 5.22

a Tl = [
wanssIwazennIsiUIeuisulusiaalalnueess angular ey react



Information
General

Website

Project Size
Project Stars

Days Since Created
Used By

Number of Forks

Software License

License

Community and Support
Community Size

Availability of Forum

Weight

v ‘

g angular

https://angular.io
716668 lines

88678 stars

3201 days

2488913 repositories

23731 repositories

MIT

3432

706/1624

XL

100.00

100.00

80.00

x react
https://react.dev
461860 lines L

209272 stars

3683 days

15847614 repositories

43754 repositories

MIT 100.00
7154 100.00
2269/5161 100.00

U7 5.22 mhaawSeuiigugonsuaslomuesy

Wogllvihlewwuyesy angular uay react UNYTHULTIEY
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a v & ) | ) v va o & ¢ a
degldmuindadenaunmdesursiadlilaiinudnduluanunisalvenueasely

USUNUedeaAns anunsaieniiazUnladenmningessine q s 19 61 lagviinisidenaenuil

il “Weight” wagyin1siien “DISABLED” Aegufl 5.23 uagillenamifeniind1iagyi

ussiinvesdadenunmgesibenyiinistalunnlusianlomusge

uagiAsesllevznsAwINAziuuT I lsduanslusuin 5.23

Software License

License

Community and Support
Community Size
Availabiity of Forum
;LJ;);)c:r{.(;ontributors

Quality of Professional Support

1

M

= O~ oy s W

0

MIT

1297

62/125

430

80.91/98.78

e":l' o o a a
SNNAINNSIUIBUNIEU
100.00  Undefined 20.00
100.00 4849 100.00
40.00 535/1093 80.00
100.00 404 100.00
89.80 0.00/99.50 49,70

JU7 5.23 yieenSeuigurensiuaslomuresy

Wogllglaideanisihadenmningoeuiovaruisadon "DISABLED" iiieUnls



Software License

License

DISABLED v

Community and Support

Support Contributors

Quality of Professional Support

1207
62/125
430

80.91/98.78

100.00

40.00

100.00

89.80

4849

535/1093

404

0.00/99.50

69

100.00
80.00
100.00

49.70

U7 5.24 mihvewSeuiieurensiyasiomuresy wodlviuaentnUadenanineoe

Tuursanrunisalgly

Taveasnarluynlusianasgntln uazyiinisAvaapsuuulya

2V

ABINTT

Usuaraasmdnanniduduansuduin 1 1ua1du

arunsavilalagnisiuianeant “Weight” wazyvinn1susuatalssdininlasaus 1-10 au

A Agluyutewedlinluasesdoszinnisimuinaziuusulnivemnlusian 20

a

U7 5.25 gldvimsuiuaaisimtinvestdadunmuninges Competitiveness 410 1 40w 5

Economics

Cost

Innovativeness

Competitiveness

Product Quality

Code Quality
REhabmty
Maintainability
S ecumy lity Leve
Testabilty
Compatibility

Performance

Overall Quality

Quality Score

o= o= ][=1=
o
b
(==}
m
Slell el ¢

= W0 o~ O e W

¥ r o
< <

100/94.7/100.0
482/1473

29/30

100.0/97.0

€

A

D

4.9

2 platform(s)

2807727

Score

98.23

32.72

96.67

98.50

20.00

100.00

40.00

100.00

50.00

61.49

74.18/100

100/93.8/100.0
42/700

3/30

50.0/81.0
E

A

314

2 platform(s)

67/400

Score

97.93

6.00

10.00

65.50

20.00

100.00

40.00

50.00

50.00

83.25

67.34/100

U7 5.25 wiinenseuiiiguseniikasiomuresy wodlvidonsasumaaiiminvesiavy

panmeeiauly inTesilodsrInNIsAININAXULYT NN UITA
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diegldvinnisiIeuiigulusiaalemureseuinndt 5 lUsian niaeavaunsaidou

18 130 110 lngfineduldeya “Information” agdarsagiuniaauvinlidtelunis

nTIvdauAIAzkULLUULadlunTadvanglusiansegun 5.26 uenanigldarusanaly

“Delete” lamnlisiosnisiusiaatiu o TunisiwSsuiisudneeld

0SS-AQM

Open-Saurce Software Quality Tool

Request Project

Compare Project

Project Stars
Days Since Created
Used By

Number of Farks

Software License

Quality of Profes

sional Support

Weight

100,00

100.00

8000

100.00

93.90

Search GitHub P

o w @Y
https td hitp://v2.vuejs.org

461860 lines L 74114 lines M
209272 stars 204165 stars

3683 days 3617 days

15847614 repositories S repositories

43754 repositories

MIT

7154
2269/5161
519

90.50/97.00

100,00

100.00

100.00

100.00

93.80

33945 repositories

MIT

6372
376/803
378

75.95/69.42

100.00

100.00

80.00

100.00

72.70

(S jquery

https:/fiquery.com
54434 lines

57582 stars

5195 days

603978 repositories

20831 repasitories

MIT

3551
382/731
328

97.62/100.00

10000

10000
8000

10000

https://www.djangoproject.co

71601 stars
4074 days
301 repositories

29418 repositories

BSD-3-Clause

2678
608/1291
408

0.00/96.17

JU7 5.26 miheenseuinigusensikaslomeesy wloglvanuaenvareglusionie
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Soy
. - . - . . i WUANABING
e | 518aBEnANARINTs NTAATIEVNANITHAIL AT LD
vialyl
RQ-1 | fuszifiuamnsninsens | wiae: viheeiinlusianlemueeselvl
Towusosafiauladngszuu | nanishasisit: flédendudreinduainduay
5] aunsatoutoyasenslemugesaiiaulald [
RQ-2 | fusilluanunsaweuiigy | wihae: mihsewlSeuiieurendwislomusesey
nan15Usziiurealony | wan1siasei: {ldaunsodumlemusesaie
wosgla glussuuiazidenitothunsouiiieuls ld
RQ-3 | fuszilluauisalviAiaie | wihae: mihvellSeuiieurendwislomusesey
dmiinlutiadenunmdesi | nanashased: iledlfidenlusianiifesnis
aulala Wisuiiguudlrazaiunsauiuldsusinag 19
ihuinuesiadoamunmdesiiaulald Tasen
Suduegil 1
RQ-4 | HUszilluatuisanuv | nihae: mihvellSeuiieurendwislomusesey
semslemureseildsu | nan1sasiei: fliaansadumilomusedei
maUsziliunaudale aulalsvhensiuigevestusianlinsedu ld
RQ-5 | Huszifiuaruisoavlewmy | wihae: vihveilSeuiisugendwislomusesy
gesuilidesnisiUTouiion | nanasimsei: fléamnsaavlemuresveen
5] Mnensdseuiieuld 14
RQ-6 | #Huszilluaiuisaaulade | wihae: mihselSeuiieurendwislomusesey
aunmgosiiliaulasenls | wan1sAasizi: {launsalndadonnnmees
fifoansldlnonisidendadon “DISABLED” Tu ”

druadalwinluladunmunmegesfidenista
iz lddamadonisAuinaziuusinvedlls
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n15UsELiuLASa9ile

unilazidunisiiaueisnisusuiliuasesdieatvayuilivaunasedundiiiie
AsIRdeUiNANaIINTaluNITInAuUN MYBedLIslamugeselaansllUSs Ui uiu

aa a ¢ ¢ aod
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6.1 n1ssaanvanAlslamugassunldlunisussiiiv

a

v a v = & % & av Yo a
Fusulnen1sAunIs1edevealusangandnlslomusasenlasuainudeulu

eX2p

°

[y

FReliinsasisuvasuauiuuig (Pool) Tungumladn aunaulusunsuias

S9N
=D

UaqUu e

Ineg FaflaunTnduiuunnii 160,000 au Nsiliiveseen1sdnuuaulmaiuinme lnegide
felanddn “[Web] Framework Tun1swaunlusiaativkanndndu” lnaiiuteya 2

dUAiluYIeTum 29 weAINeU WA 2565 83 11 SuNAN WA 2565 HI0g19kaneRgUR 6.1

Gom
29 November 2022 - ¥

[Web] Framework lTunmswaiun Tuswaduannainziu

agndauamiiau ynawitiledtiuld Framework Tuulumsanniuiuinesu o (Whaadnldasuin
wszazlstadanld Framework i) 2auquaiuy

Angular 13%> X
D React.js 35%> X
D jQuery 6% > X
[:] Pure HTML/CSS/Javascript 13%> X
[:] Vue.js 9%> X
See All (17)
@ Irshad Waehama, Erafan Madaehoh and 9 others 515 votes 15 comments 1 share
oY Like () Comment &> Share

U7 6.1 uvuaeunmeieamsulninlemuvesuileii
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31n3UN 6.1 wansliiiunanisinanainaunnisdu 515 e nediduladaln

v I

HADULUUADUNNNLENIMIALADATY hazauITna u1saiualUsianlaugasyiioLaue

Y
[

Juanld evhandnsededu o Aliieadesififssyfintun Wy nw edestle uaziden
nnzlusndiegluinduazyilildsetelusianlemuresadsnaad 6.1 Tnegiduliinns
Fonsenslemumeds 8 MensuInfianunsoliiannvseudiouduasiinalimauniigaiile
luuszidiusioly

775199 6.1 walmnsredelusiomlamusaseila supiuidey (Sesar9uanuinliiae)

anu Folusian wWasiGunalnin IUIUAY

1 React.js 35% 180
2 Angular 13% 67
3 Vue 9% 46
4 jQuery 6% 31
5 Next.js 6% 31
6 Svelte 3% 10
7 Nuxt.js 2% 16
8 Flask 1% 5
9 LitElement 1% 5
10 Ember 1% 5
11 Laravel 1% 5
12 Django 1% 5
13 Flutter 1% 5
14 Cl Codelgniter 1% 5

nalwandu o Alifieades 99

FIUNALAIN 515

6.2 n1sussliuaIeslianlensTeuiisuiunsussiiuauninlamugasvae3sau

dieldmedelowmugesafiaziluvszdiundollidunmsussfiusanislomueesai
donun Tnegideliinn1sAinw1addedy q AlsdnausiaIesdieniumsied 1.1 virlingy

! A A av A 1 Y VY A aov MY a = =
ILATDIUBATANTUIVYBU € VLlJa']ll'ﬁﬂLsU']ﬂﬁ‘lﬂ 'E]ﬂVN&Lu‘UV]ﬂ']']N'J'“UEJINlﬂE]ﬁU']EJT]EJaSL@EJ@ﬂQ
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BnsemuuntauyilvidITeldarunsamuianis lemenues dsiuinlvldaansadl

180 AU INNINA1197 6.1 UWUSHUIBUNAANTINLATBILDNDUNTN LG HIF8RILY

Y

aa = P ~ = v o & = Ya o Y Yy A Yaa !
I5N1T8U 9 WBLUSHUNYULAZIAIUEUNUT LY QqﬂﬂqiﬂﬂﬂqajﬂﬂlmLa@fﬂﬂnﬁﬂqﬂwﬂaﬂ

9199 WIMUA 3 wnasneiulaeiisieazidensana iUl

%

® GitHub Stars 31uuanTNANTnvesinduaunsaliiulusian NelYuediunany

Jadeniinasansivanisunlusian 1wy anuseudiudd Anudey n1satuayuain
23An5 ANUTEUlaluuIMsvesiuauIZendwls AuNINYBIlAR ANAINNT
Y a d' < o A J 3 o a o
wiludeiianainfisansd wardadedu q laedruiuanisaiunsadiunainingu
Ineassvisarueiilevesinduiiesmniludeyaasisue Inedwuansvedusian

va o

vazanufualusaalagnasituauilaqiu {Idvauladvivanisidesnindu

Y

wia99198snvaswal NN dunauailunisiaenldlamugasuniletiadeduy

e nylausii

deps.dev tA30siloanuiEngiAa (Google) Mmuilasenislowurasvduled
(Open-Source Insights) Liiedain1snsivasuauiuasaslsaaiidulavs’
§i19 9 WU npm, Go, PyPl, NuGet sJugiu vaiiileUestudesdnimusiunuas
deafumnuidssnnnsihlavssluldnu delausiimnudssudigmiluldnuly
szuveRaniilisruudanudssnuluseuiu Tnednlngudisienislusian
laus3waniidulusanlemugasasi 9 ﬁagﬂuﬁmé’uﬁ’um deps.dev 1435 OSSF
Scorecard Tunisnsraaeunuamvoslusiaalemuresefiaulaogrsdnlusa
Tnoyn 7 rdadiaonadesiuulovieanusiunsasldnzuuunmuiiaiesiiossyly g
fAAzLuUDgTENIng 0-10 Azuuvlunndaiadiuau 12 §1%a [22] 91nHunIm

1% 1 dl v U dl
ATLLUUIIUATUARAY (Aggregate Score) S189NANTAIALAAIANIANITNN 6.2

§759971 6.2 OSSF Scorecard 984 deps.dev

aeu Fodain ANUNUY
1 Binary-Artifacts Is the project free of checked-in binaries?
2 Security-Policy Does the project contain a security policy?
3 License Does the project declare a license?
4 Pinned-Dependencies Does the project declare and pin dependencies?
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§759971 6.2 OSSF Scorecard 984 deps.dev (518)

aeu Hosiain ARG

5 Maintained Is the project at least 90 days old, and maintained?

6 Cll-Best-Practices Has the project earned an OpenSSF (formerly Cll) Best
Practices Badge at the passing, silver, or gold level?

7 SAST Does the project use static code analysis tools, e.g. CodeQL,
LGTM (deprecated), SonarCloud?

8 Fuzzing Does the project use fuzzing tools, e.g. OSS-Fuzz, QuickCheck
or fast-check?

9 Vulnerabilities Does the project have unfixed vulnerabilities?

10 Signed-Release Does the project cryptographically sign releases?

11 Token-Permission Does the project declare GitHub workflow tokens as read
only?

12 Dangerous-Workflow Does the project avoid dangerous coding patterns in GitHub
Action workflows?

® Stack Overflow Developer Survey (Huunuua152974AvMTunndlnsfinsu

StackOverflow.com &winisiivdayavinmaiinimuiiunlduinig wuud15a

[

araniilaeanuilakereals s fokuud13I3UTEdnT A.A 2023 [23] JEW1Tu

MOULUUADUAINNINNTT 90,000 AuTTalan lagaruaia1nluusziiumneg 1w

Mwireuiiimesnleuldanu grudeyanld sukuunisvieuvesvaimwnalan

<9 Y

' '
a Ya

\wTosaele wardu o widwndidslvanuaulafewuudaniietesiumalulad
vauiuludagiu lnefidnounwuuaeuniudiuiy 71,802 AW wisUssandneu
I3 oA Y = a . ya v
wuuaeunueenilu 3 ngufe Wniinuileandn (Professional Developers) fi3ufL
Seu3n1sieulan (Learning to Code) uaztiniimuiuseinndu 9 (Other Coders)

% 6 14 a a g.; dld L4
naansanLuvasuanulasienismalulagiiunanun 34 sren1sndniranuaula

Y

wngadalusignisiainandsnedelusianannmised 6.1 suegae §33edding

q

It duunassnsdslunisuszidiuasasdioatvayunsly

VA v LY

Aidelddduvedlamugesy 8 WWsaanldannsmuaziuulaenIasdloatiuayy

Y

wSeuilsuiudduiilannuunadneds 3 unasiduiaiudeyaluiuil 3 nsngiau w.e.
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2566 21T UTI9LTIN1TIATIERaNdURUS (Correlation) laeldmaila Spearman
Correlation Tumsirsgiinadnsaniaiesiioatuayu funadnsanuvadoyassnan
Pasuiianuduiusiuuuululuneiin (Monotonic) 3alal uazmniianuduiusedlusey
1a wazidullufiemadioafundonsei fedainnsdanauainnisadne Scatter Plot
wuimadnsanaIesdeatuayun fuuiliufiasfianuduiusuuuialulunedn (Weak-
monotonic Relationship) AUNAENWSITNUAAZLUNEID19D1 F9da1u1901% Spearman
Corelation tlens9aousziuLazfiAmavosamdius TngnadnsannsiTeuiiouay

9995U8UaLRYAl 3 TagasnaralUll
6.2.1 N15USIULTIBUNAANSIAENINTIY

Tudupeuiidunsisuiivunaainedesdleaivayunazunasdadedisiulag
AZLUUAINLATOILBUUNAN TN TUA N TINVR NN TITEAUNINVBIMUUTIRIAUAN wazlviAn
umidndu 1 wirduyntadeoauningas n135199 6.3 LAAINANITILATIZH Spearman

Correlation Tun1wsu

715997 6.3 HAGNENITUATIZVIaVAUNUS WaipTesleniorsanynTaienanIn

OSS-AQM GitHub Stars deps.dev Stack Overflow
Usian
ATHUY | A1AU | @A15 | 810U | AuUW | 19U | Wae | d1eiu
Flask 76.18 1 63462 6 1.2 2 8731 6
Svelte 75.27 2 68584 5 4.5 6 4753 7
jQuery 74.99 3 57582 7 7.9 1 15782 2
Nuxt.js 74.62 [ 45950 8 6.7 3 2649 8
Angular 74.18 5 88678 a4 6 4 12537 3
Next.js 72.79 6 107970 3 3.6 7 11969 a4
Vue.js 69.18 7 204165 2 3.2 8 11761 5
React 67.34 8 209272 1 4.9 5 29137 1
Spearman Correlation -0.785 0.595 -0.523

INNTIATINNTIRGRUVBIATOINDATUAYUA VLA 9BIauTaaTUNalaTn
GitHub Stars \unslirziuuananuieuvselssaunisalyld uenainiinisdndiulagis
Stack Overflow fAullunalminanglilnenssinianuuuaeuay Fadudeyarinanuiien

wsoUsvaun1salfldiuiu Tuvaen 0SS-AQM Warsaiigsuedadunaninuasdiings
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[
- =

e onlulifivintu Jeenvaglilaunsasouifisunanisinanunulalanenss agqalsn
Ay nsnaaesiiaszdanduiuslaaSeudisutunsulanalunised 6.4 1enadn asuuu
971779 Stack Overflow daudunusiuululunefinlufianiewssiuinluseauliunaisiu
nanzLULTLAAIN 0SS-AQM (WamTAlaTgianduiusiiu -0.523) Feagulidn 0ss-AQM i
anansoldmaunuisnsliazuuuiidsananuiouvieuszaunsaifléain Stack Overflow

v aa

luraueNIs GitHub Stars IAuduiusuuululunetinluiinnianseiudiulusedugaiul

v v 6

194 0SS-AQM (Hamsiasgianduiusidu -0.785) waziiloFouiiouiiuifuseningds
deps.dev Wag35 GitHub Stars nadwsAeilaNuduiusluienmssiutuluseiugs (Wanis
Anszhanduiusifu -0.738) Bndae) nafumuaiadvhlinsuinnisdentdlemuvefude
Anguamseiadeniimnananuisuiuerliismerensamaasunmuninlemuess

e flilomugeseaisaeadayaidadniiuiiuieinuusenaunisindulalvivangay

funsldaueie wu nslesiurednianuduas Aunmvedan wazladedu 9 Usenau

97519 6.4 YUINYDNIAIIUAUNUSUITNT [24]

o a £ v o
AduUsEANSanduNusS

ANENFUNUSNIIUIN | ANEVFUNUSNI9AY | ANUNINY

0.81 @4 1.0 -0.81 fis -1.0 gann
0.61 fi4 0.80 -0.61 f1 -0.80 a
0.41 99 0.60 0.41 83 -060 | Yiunan
0.21 &1 0.40 021 9 -0.40 i
0.0 fid 0.20 00 @ -0.20 A

[
Aaa [ o w [ [

wenniisnsdadisunes deps.dev iunisiipzuuuaindaiaiitaanlesnluds
Tneithuiidosmnusiuas uiiitedesulamuduasnstrssinundsanansoldasiouosnm
fuasldduiu nansieseianduiusled aruuuandsiauduius wwuldlunednly
seeulunansludsuiniunansuuuiiléann 0SS-AQM Wan1sinsisanduiusidu 0.595)

= Y 1 [ 1 14 a = v oA 24 a &
‘\Nﬁ?‘dlﬂﬁw\lﬁﬂ?’ﬁ')ﬂﬂ@ﬂ%']ﬂiﬂiu%ﬁmﬁﬂLG]EJ'Jﬂu LELUBIRIN deps.dev LUULIDIAINUNUAY

al

Tuvugd 0SS-AQM HA15UYITEAMNINUAILAIY HAATLLEAIN OSS-AQM Falasudnsna

v s I a

ntadedun deps.dev lifiansun Jevilimuduiusegiissszauliunaiawingu 9annns

Y

1%
Y

MTIVEBUAVINAMAINAETS deps.dev Tulldmidanianun 12 dda Audinaeinisiiazuuy
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a3 NI UATRLLAITUANEIITY (deps.dev Siavwuusan 0-10 Wisufu 0SS-AQM #ifl
ALLLUTINT (0-100] usifidmnuadeiulusyfudinnauniw 1w 1) fin Maintained Adne
NUAITAAMAIN V5 Support Activity, V6 Maturity Level, V11 New Features Focus Lag
V12 Continuing Change  2) fivi@ License adnefiufiyinAmnIn V1 OSS License 3) 6370

Vulnerability adnefiudrinamnIn V16 Security Level
6.2.2 maspuiguilliainsasiianarsananizdaienaninieaula

Tudumeuiildunisnsiaaeuanuduiusivunasdoyadeiulaeniesdiofiansmn
@112 UNTITEANAINYBILUUTIADIAMAIN HAGNEIINATT19T 6.3 vIlAnTIudInIs
Wiguilsunadnsanniesosilieatuayuiuis GitHub Stars ua Stack Overflow §afimaly

Ya

gonanosiuluninsinybigideaulatadvguainuisdafaiiadonisnsiaaeu

Y

[

(% L% s a a A d":l 1 b % g.J/ adq v kLl o v LY
ANNduNUSILANlngRonUadenddiuaareiue 3 'JSSEJ’NWULLa%V]’]ﬂqi(?I@{]"\]ﬁ]EJQ‘EL!JY]W

3u  sonly

e U3duAaunIn Software License iu Community and Support {Juladerunin
aAgetudly Anuden waswnausuiaulagnss Ineddadenmunin
08619 9 bawn License, Community Size, Availability of Forum, Support

Contributors ez Quality of Professional Support HadnSLanlun13197 6.5

M5 6.5 HAAWSNITNATIZIaNAINTIG WainToedenorsananizladenanIn Software

License Uag Community and Support

OSS-AQM GitHub Stars deps.dev Stack Overflow
TUsian
ATHUY | 816GV | @A15 | 810U | AHUW | 819U | Wae | d1eu
Flask 87.92 6 63462 6 7.2 2 8731 6
Svelte 86.22 8 68584 5 4.5 6 4753 7
jQuery 95.76 2 57582 7 7.9 1 15782 2
Nuxt.js 87.48 7 45950 8 6.7 3 2649 8
Angular 94.94 3 88678 a4 6 4 12537 3
Next.js 94.22 [ 107970 3 3.6 7 11969 a4
Vue.js 90.54 5 204165 2 3.2 8 11761 5
React 98.76 1 209272 1 4.9 5 29137 1
Spearman Correlation 0.452 0.143 0.976
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911A19199 6.5 Han1siAsizianduiuslein Azuuuainis 0ss-AQM
Aanuduiusiuululunelinlul@evindunnisanurastayanind 1391 Tnganizls
Stack Overflow fiauduiuslusefuiigaunn Wanisimnesianduiudidu 0.976)
39989016878 GitHub Stars fauduiuslussduuiunans an1sinseianduiusilu
0.452) Fsagdlsimansindouislulufiemadeaduideidonanztadenunmiiisites
fuflfuazumasuyuiaun onuds deps.dev idamduiuslufiamadeaiuluszdusi
1N (Mansinssianduiusidu 0.143) suiileswa1n3s deps.dev wilazfiansandiu
lawuduaznsthgednwlneyuruiameging widuFosanusiuningavasuldainidn

110NN

e {J33wAain1N Operational Software Characteristics LJutadanuniniiiy
ANdNYMEroranaLIsiomusesylneliUadenmunindos Ao Maturity,
Development Language, Documentation Lag Book/Online HARNSLANIAINITI

6.6

MI599] 6.6 HAAWSNITNATILIaNANTIG WainTosdenorsananIzladenanIn

Operational Software Characteristics

OSS-AQM GitHub Stars deps.dev Stack Overflow
1Ustan
ATHUY | ANAU | @A15 | 810U | AHUW | 19U | Wae | d1eiu
Flask 69.62 2 63462 6 7.2 2 8731 6
Svelte 68.61 3 68584 5 4.5 6 4753 7
jQuery 72.11 1 57582 7 7.9 1 15782 2
Nuxt.js 61.33 7 45950 8 6.7 3 2649 8
Angular 59.27 8 88678 a4 6 4 12537 3
Next.js 63.64 6 107970 3 3.6 7 11969 a4
Vue.js 63.81 5 204165 2 3.2 8 11761 5
React 65.73 [ 209272 1 4.9 5 29137 1
Spearman Correlation -0.190 0.380 0.143

NANTSHATIEVENAUNUS UL ALLUUDINTD OSS-AQM TAnudunuskuululunatin
Tufirnnafe1iunuis deps.dev Aisgauan (Wan1sitnsizranduiusiiu 0.380)

{19991 M9@ s UleA5 N5 UsE Uk UUInluLTRN A Aa18 Y TAgaINN1SIASIEN
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[

eazBeaiiuAnnuIdaTeaunmeges Matrurity dfv3n Minor Releases gty
31UIU Minor Release 1NAIUINALLUULAYTIUIUNIBDSTULDELNAIINANTNYBNAKIS

ynseAlutaRanaIn wazandadrianusuainasnssezial 1 U vilvaunines

q 9
£%

FOWAUITATUITOY 9] TINTINNUANFBINITUDI0 deps.dev MUUTDIAUTUA

[
1 al v o [

wazdosiurelnd Bnnideaenndeiuiiinnunin Age Milaszeziiaiiiuly

[ = a aAaa

FNABLITILTIAMN1ILNATUAIUNIANIAT UBNINNULITUDY Stack Overflow N3

9

auduiusuuulalumednlufirmafoaiulusedudann (man1slnssianduiug
Ju 0.143) %aﬁﬁ%’aﬁmwﬁﬂﬁaammwﬂaa Development Language 7181484910
anuflsunwireninmeslutlagtuuiieades uagtladenmunimdes Book/Online
fgaeiinsuuglilraulalulomuyesvarnuisdenazaesaiouiiuiaula
Faevede GitHub Stars Mrsdiuswulslunednlufirmnseiudniussdu
A1 Wan1Tinsenanduiudidu -0.190) Feaguinis 0ss-AQM muiads
AT AN Operational Software Characteristics ldfiarnuAeadestuduizang

Github Stars

e Uadsann1w Economics uthideamunmiliduiinausylevivetosdnsiuilomy
go39luldau Usenouaretdadenaningay Ao Cost, Innovativeness wa

Competitiveness NAANSLAAIFINITIN 6.7

PN Y 4 a 6 £ v L4 P a IS a %
HITNN 6.7 HAANWITNITILATICNENRTUNUD L@J@Lﬂi@ﬂmﬂwf\]’]imqLQWW%%"\]“OU?}&!QWW

Economics
OSS-AQM GitHub Stars deps.dev Stack Overflow
1Usian

AZWUY | 816U | @A | a1AU | Azuuu | a1eu | lwam | @au

Flask 57.85 7 63462 6 7.2 2 8731 6

Svelte 76.44 2 68584 5 4.5 6 4753 7

jQuery 62.36 6 57582 7 7.9 1 15782 2

Nuxt.js 81.83 1 45950 8 6.7 3 2649 8

Angular 69.98 4 88678 a4 6 4 12537 3

Next.js 72.81 3 107970 3 3.6 7 11969 a4

Vue.js 55.43 8 204165 2 3.2 8 11761 5

React 62.56 5 209272 1 4.9 5 29137 1

Spearman Correlation -0.333 -0.024 -0.405
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NANTSHATIEVENAUNUS WU ALLUUIINID OSS-AQM Tanudunuskuululunain
ludiAneesaiutuiuynIsaainaatnedu Ingld Stack Overflow wag Github Stars
Jauduiusasatudulusedusn @ani1siwsizianduiusidu -0.405, -0.333
o U dyad a % Ly s A a % % a o
ANAIAU) WaNANTIT deps.dev luifinnuduiusnioflanuduiuslufianimssiy
Pruluszdusuniunanzhuuinlaann 0SS-AQM (Han153tAs1erandunusidy -

=

0.024) Fsaguledn 0SS-AQM tamzladenmnin Economics lalanansaldunuisly
ad o ' Ya o ' Y] . e il o

NNITAINETT FIdeuesinanzladeamnin Economics duyueslminiuaue

weniieslunuuinassnan i tumszduyuiesszavesansilausslewd lalgan

Aldulamugessiineuwuudnia visetniwuianingulaenss

Jadnmunn Product Quality \iuilafenunmilithAinsginuniwveldn vie
gosuldnvastusanlomurestdalundnsaiiade 4§ vedlusaalomugess Wuddl
szuvdu 9 thlvldnuviedugiunilwesszuuduluguuuu Dependency Tnglu
Hafeamunmiusznevlufie 7 Jadeamnmeos Ao Code Quality, Reliability,
Maintainability, Security, Testibility, Compatibility wag Performance Waaws

LAAIPINISIIN 6.8

MI599] 6.8 HAAWSNITIATILaVALNTUG WainTesdenarsainanizladenanIn Product

Quality
OSS-AQM GitHub Stars deps.dev Stack Overflow
1Ustan
ATHUY | @16V | @as | @1AU | Azwuu | anau | Wee | &eu
Flask 82.74 1 63462 6 7.2 2 8731 6
Svelte 69.6 2 68584 5 4.5 6 4753 7
jQuery 68.66 3 57582 7 7.9 1 15782 2
Nuxt.js 66.88 6 45950 8 6.7 3 2649 8
Angular 67.14 5 88678 a4 6 a4 12537 3
Next.js 61.04 7 107970 3 3.6 7 11969 4
Vue.js 67.29 il 204165 2 3.2 8 11761 5
React 58.39 8 209272 1 4.9 5 29137 1
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91

Metric name V1 - OSS License

Hierarchy structure Software License > License > OSS License

Description OSS License refers to the open-source software license and
permission to distribute software or source code. It consists of one

quality metric element:
® |icense Type refers to different types of open-source
licenses that define how the open source can be used,

modified, and shared.

Equation

M
V, = —x100

5
where V1 OSS License
License Type
Undefined/Unclear
LGPL-2.1, GPL-2.0
AGPL-3.0, EPL-2.0, GPL-3.0, MPL-2.0
BSD-2-Clause, BSD-3-Clause, BSL-1.0, CC0-1.0
Apache 2.0, MIT

1l Il
—

= = D g
I
(€ N N C U N

Reference model Metric element M adapted from OSMM [6]

Information source GH - License API

(https://docs.github.com/en/rest/reference/licenses)

License types reference

(https://choosealicense.com/appendix/)

Output The result of the equation will be an integer number in the range

[20,100].
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92

Metric name

V2 - Size of Community

Hierarchy structure

Community and Support > Community Size > Size of Community

Description Size of Community refers to the number of members in the open-
source community. It consists of one quality metric element:
® Number of Core Team Members, Contributors, and Watchers
where

O Number of Core Team Members refers to the number
of core members of the open-source project,
including owners and dedicated members, who
determine the direction and evolution of the project.

O Number of Contributors refers to the number of
open-source project members who have contributed
to the commit history of the project.

O Number of Watchers refers to the number of open-
source project members who have will be notified of
activity in the project, but have not contributed to
the project.

Equation

V. S 100
=5 X
13
where V2 Size of Community
M Number of Core Team  Members,

Contributors, and Watchers

M=1 Small (< 50 people)

M=2 Relatively Small (50 - 115 people)
M=3 Medium (116 - 183 people)

M=4 Relatively Large (184 - 249 people)
M=5 Large (= 250 people)

Reference model

Metric element M adapted from Eurostat Glossary: Enterprise Size

Website

Information source

GH - List of contributors and watchers

(https://docs.github.com/en/rest/reference/activity#watching)
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GH - List of core team members
(https://github.com/orgs/project_name/people)

Community size based on Eurostat Glossary: Enterprise Size Website
(https://ec.europa.eu/eurostat/statistics-

explained/index.php?title=Glossary:Enterprise_size)

Output The result of the equation will be an integer number in the range

[20,100].

o

915N 7.3 23RN V3 — QA Volume

9

Metric name V3 - Q&A Volume

Hierarchy structure Community and Support > Availability of Forum > Q&A Volume

Description Q&A Volume refers to the number of questions and answers in the

discussion forum of the open-source software which indicates the

activeness of the forum. It consists of one quality metric element:
® Average Q&A refers to an average number of questions and

answers in the forum per month in the past 6 months.

Equation

M
Vs = =x100

where  V; Q&A Volume

Average Q&A per month in the past 6 months

1]
=

< 30 messages

> 30 - 150 messages

> 150 - 300 messages
> 300 - 720 messages

=T =T 2 2 2 Z
[

Il
(S, A W N

> 720 messages

Reference model Metric element M adapted from OpenBRR [3]

Information source SE — Questions and answers related to the project name

(https://api.stackexchange.com/docs/questions)

Output The result of the equation will be an integer number in the range

[20,100].
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Metric name

Va4 — Number of Support Contributors

Hierarchy structure

Community and Support > Support Contributors > Number of

Support Contributors

Description Number of Support Contributors refers to the number of open-
source project members who provide support for the use of
software. It consists of two quality metric elements:

® Number of Contributors refers to the number of open-
source project members who have contributed to the
commit history of the project.

® Number of Core Team Members refers to the number of
core. members of the open-source project, including
owners and dedicated members, who determine the
direction and evolution of the project.

Equation

M
V, = =x100

where V,  Number of Support Contributors
M Number of Contributors and Core Team member
M=1 <5 persons
M=2 5-10 persons
M=3 > 10-20 persons
M=4 > 20-50 persons
M=5 > 50 persons

Reference model

Metric element M adapted from OpenBRR [3]

Information source

GH - List of contributors and core team members

(https://docs.github.com/en/rest/reference/teams)

Output

The result of the equation will be an integer number in the range

[20,100].
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Metric name

V5 — Support Activity

Hierarchy Community and Support > Quality of Professional Support > Support Activity
structure
Description Support Activity refers to the degree of support activity for issues and pull
requests. It consists of two quality metric elements:
® |ssue Support Activity is the proportion of issues that have been
responded in the past 6 months. If there are no reported issues,
there will be no evidence to show whether the support is active
recently.
® Pull Request Support Activity is the proportion of pull requests that
have been responded in the past 6 months. If there are no pull
requests, there will be no evidence to show whether the support is
active recently.
Equation (1)

M; + M,
Ve = x100
2
where Vs Support Activity
M, Issue Support Activity
M, Pull Request Support Activity

Number of issues that have been responded
in the past 6 months
M, = N '

where M, Issue Support Activity

N Total issues in the past 6 months
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Number of pull requests that have been responded
in the past 6 months
M, = N

L
Z
I
o

where M, Pull Request Support Activity
Total pull requests in the past 6

months

Reference Metric element M1 newly introduced

model Metric element M2 newly introduced

Information GH - Number of issues and issues’s comments

source (https://docs.github.com/en/rest/reference/issues#get-an-issue-comment)
GH — Number of pull requests and pull request’s comments
(https://docs.github.com/en/rest/pulls)

Output The result of the equation is a decimal number in the range [0,100].

915N 7.6 57

o

I0AMNIN V6 — Maturity Level

9

Metric name

V6 — Maturity Level

Hierarchy struct

ure Operational Software Characteristics > Maturity > Maturity Level

Description

Maturity Level refers to the degree to which the open-source software
meets the needs for reliability under normal operation. It consists of
three quality metric elements:
® Age refers to the age of project repository from created date
to last update.
® |ssueless Code refers to a characteristic of the code with small
number of issues in the past 6 months. It indicates that the
open-source software is likely to be mature and work correctly

under normal operation.

® Minor Releases refers to the number of minor releases in the

past 12 months. It typically indicates that the project has

planned updates and bug fixes.
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Equation

(1)

where

2)

where

(3)

where

(@)

where

Ve

M,

M,

M;

My

Sage =1

Sage =

Sage =

Sage = &

Sie =5

M,

Sissue = 1

Sissue = 2

Sissue = 3

Sissue = 4

Sissue = 5
Ms
Srelease =
Srelease

=2

)XlOO

M, + M, + M,
6=< 3

Maturity Level
Age
Issueless Code

Minor Releases

Sage
5

M1=

Age

Age < 2 months

Age 2-12 months
Age > 1 - 2 years
Age > 2 - 3 years
Age > 3 years

Mz W, Sisssue
Issueless Code

Number of issues in the past 6 months > 1000
Number of issues in the past 6 months > 500 - 1000
Number of issues in the past 6 months > 100 - 500

Number of issues in the past 6 months > 50 - 100

Number of issues in the past 6 months < 50

_ Srelease
h43--—j;——

Minor Releases

1 Number of minor releases in the past 12 months 0 or

> 3 versions

Number of minor releases in the past 12 months 1 or

3 versions
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Stelease = 3 Number of minor releases in the past 12 months 2

versions

Reference model

Metric element M, adapted from OSMM [6]
Metric element M, adapted from SQO-OSS [11] and OpenBRR [3]
Metric element M, referenced directly from OpenBRR [3]

Information source

GH - Repository info — created_at, updated_at fields (Age)
(https://docs.github.com/en/rest/reference/repostiget-a-repository)

GH - Issues List

(https://docs.github.com/en/rest/reference/issues)

GH - Releases

(https://docs.github.com/en/rest/releases)

Output

The result of the equation will be a decimal number in the range

[20,100].

o

07159997 1.7 62 5ARaunIN V7 ~ Development Language Popularity

9

Metric name

V7 - Development Language Popularity

Hierarchy structure

Operational Software Characteristics > Development Language >

Development Language Popularity

Description

Development Language Popularity refers to the popularity of
programming, scripting, and markup languages, and the use of popular
development languages makes it easier to manage project operation

and maintenance. It consists of one quality metric element:

® Computer Language refers to how commonly the languages

are used by professional developers.

Equation

M
V, = —x100
5
where V; Development Language Popularity
M Computer Language

M=1 Julia, COBOL, Pascal, Fortran
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Rust, Objective-C, Dart, Scala, Perl, Haskell
Kotlin, Ruby, Assembly, VBA, Swift, R

C#, PHP, TypeScript, C++, C, Go

JavaScript, HTML/CSS, SQL, Python, Java,
Bash/Shell/PowerShell

= 2 2 Z
I

Il
o B~ W0 N

Reference model

Metric element M newly introduced

Information source

GH - List repository languages
(https://docs.github.com/en/rest/reference/repostilist-repository-

languages)

Computer Language is based on popular computer language surveys:
(https://insights.stackoverflow.com/survey/2020#technology-

programming-scripting-and-markup-languages)

Output

The result of the equation will be an integer number in the range

[20,100].

§I5N9 1.8 FaIaAalnIn V8 — Code Documentation

Metric name

V8 — Code Documentation

Hierarchy structure

Operational  Software Characteristics > Documentation > Code

Documentation

Description Code Documentation refers to the degree to which the code
documentation is made available for effective use of the open-source
software. It consists of two quality metric elements:

® (Code Comments refers to the amount of code comments,
compared with the total amount of code. Some of the
comments may be used to generate APl documents.

® Markdown Files refers to the proportion of markdown files in
the project.

Equation (1)

M; + M,
s = [————=|x100
2
where Vg Code Documentation

M, Code Comments
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M, Markdown Files

2

M. = ( Number of comment lines )
1™ \Number of lines of code + Number of comment lines
where M, Code Comments

(3)
B (Number of markdown files in the project repository)
z- Total files in the project repository

where M, Markdown Files

Reference model

Metric element M1 referenced directly from SonarQube

Metric element M2 newly introduced

Information source

GH - project files for markdown files
(https://docs.github.com/en/repositories/creating-and-managing-

repositories/cloning-a-repository)

SQ - comment_lines/nloc

(https://docs.sonarqube.org/latest/user-guide/metric-definitions/)

Output

The result of the equation is a decimal number in the range [0,100].
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v o

£757971 0.9 Table 9 AIINANNIN V9 — Learning Materials

Metric name V9 - Learning Materials

Hierarchy structure Operational Software Characteristics > Book/Online > Learning
Materials

Description Learning Materials refers to the number of published learning

materials for the open-source software. If there are none of these
materials, learning about the software will have to rely on the
published source code and code documentation. It consists of two
quality metric elements:

® Books refers to the number of book titles about the software.

® Courses refers to the number of videos about the software.

Equation

M
Vo = =x100

where Vg Learning Materials

Books and Courses

]
—

None

1-3 materials

> 3 - 6 materials

> 6 - 15 materials

=T =T 2 2 £ L

1l
[ 2 B e G N I

> 15 materials

Reference model Metric element M adapted from OpenBRR [3]

Information source Goog - Find books related to the project

(https://developers.google.com/books/docs/v1/using)

YT - Find videos related to the project
(https://developers.google.com/youtube/v3/docs/videos)

Output The result of the equation is an integer number in the range [20,100].
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§757997 1.10 fadanalnIm V10 - Cost of Ownership Reduction

Metric name

V10 — Cost of Ownership Reduction

Hierarchy structure

Economics > Cost > Cost of Ownership Reduction

Description

Cost of Ownership Reduction refers to the degree to which the cost of
owning a piece of software is reduced when the software is open

source. It consists of three quality metric elements:

® Maintainability Level (V15) refers to the degree of ease with
which the open-source software can be maintained and is
defined in terms of the Technical Debt Ratio of the software,
i.e. the ratio between the cost to fix all code smells in the
software and the cost to develop the software. When

maintainability is high, maintenance costs can be reduced.

® Support Activity (V5) refers to the degree of support activity for
issues and pull requests in the past 6 months. If there are no
reported issues and pull requests, there will be no evidence to
show whether the support is active recently. With active
support from the contributors and core team members,

development costs and maintenance costs can be reduced.

® | earning Materials (V9) refers to the number of published
learning materials for the open-source software, i.e. books and
courses. If there are none of these materials, learning about the
software will have to rely on the published source code and

code documentation. The materials can reduce training costs.

Equation

M, + M, + M,
0= ( 3 )
where Vi, Cost of Ownership Reduction
M, Maintainability Level (V15)
M, Support Activity (V5)
M, Learning Materials (V9)

Reference model

Metric element M1 newly introduced
Metric element M2 newly introduced

Metric element M3 newly introduced

Information source

Refer to information source of V15, V5, and V9

Output

The result of the equation is a decimal number in the range (13,100].
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M13999 n.11 §29AAMNIN V11 — New Features Focus

Metric name

V11 — New Features Focus

Hierarchy structure

Economics > Innovativeness > New Features Focus

Description

New Features Focus refers to the degree to which the change as new
feature enhancement has been introduced to the open-source
software in relation to the effort to effect change to the open source.
This indicates the degree of the contributors' focus on innovativeness
of the open source. The focus on enhancing the open source with
new features helps keep the software that utilizes the open source
upgraded and modernized, making it beneficial for economic reasons.

The metric consists of one quality metric element:

® New Feature Pull Requests refers to the proportion of pull

requests labeled with new features in the past 6 months.

Equation

(1)

Vll - M X 100
where 'V, New Features Focus
M New Feature Pull Requests

2)

Number of new feature pull requests
in the past 6 months

M= m , N>0
0, N=0
where M New Feature Pull Requests
N Total pull requests in the past 6
months

Reference model

Metric element M newly introduced

Information source

GH - Pull requests with features label
(https://docs.github.com/en/rest/reference/pullstlist-pull-requests)
Search keywords: feature, new feature, user request, redesign, new

function, new item, new component.

Output

The result of the equation is a decimal number in the range [0,100].
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0739977 .12 fAa3nAainIN V12 - Continuing Change

Metric name V12 - Continuing Change
Hierarchy structure Economics > Competitiveness > Continuing Change
Description Continuing Change refers to the degree to which the change to correct,

improve, and enhance has been introduced to the open-source
software. For the open source to stay competitive with other open
source of a similar kind, such change needs to be incorporated
regularly and in a timely manner, or else the open source becomes
less satisfactory. Such change also helps with keeping the software
that utilizes the open source upgraded, modernized, and competitive,
making it beneficial for economic reasons. The metric consists of one

quality metric element:

® Pull Request Frequency refers to the frequency of pull

requests that have proposed change to the project in the past

30 days.
Equation (1)
V12 =Mx100
where Vi, Continuing Change
M Pull Request Frequency
(2)
Number of days in the past 30 days that pull requests
M= have been created
30

where M Pull Request Frequency
Reference model Metric element M newly introduced
Information source GH — Pull requests API

(https://docs.github.com/en/rest/reference/pulls#list-pull-requests)

Output The result of the equation is a decimal number in the range [0,100].
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0759977 .13 flalnnalnIn V13 - Code Quality Level

Metric name V13 — Code Quiality Level
Hierarchy structure Product Quality > Code Quality > Code Quality Level
Description Code Quality Level refers to the degree to which the code of the

open-source  software exhibits ¢ood quality for long-term
maintenance and evolution. It consists of two quality metric
elements:
® Uncomplex Code refers to a characteristic of the code with
less degree of cyclomatic complexity which indicates that
the code has better quality.
® Unduplicated Code refers to a characteristic of the code with
less degree of duplications which indicates that the code has

better quality.

Equation (1)
M; + M,
Vs = (———=)x100
where Vi Code Quality Level
M, Uncomplex Code
M, Unduplicated Code
(2)
M S
g
where M, Uncomplex Code

S=1 Cyclomatic Complexity > 50
Cyclomatic Complexity between 21 and
50
Cyclomatic Complexity between 11 and
20

S=4 Cyclomatic Complexity between 1 and 10
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Number of duplicated lines

M, =1- -
2 ( Number of lines of code
where M, Unduplicated Code
Reference model Metric element M, referenced directly from Code Metrics Cyclomatic
Complexity Website

Metric element M, newly introduced

Information source (For Metric M,)
SQ - complexity/functions

(https://docs.sonarqube.org/latest/user-guide/metric-definitions/)

Cyclomatic Complexity refer to:
Code Metrics Cyclomatic Complexity
(https://www.c-sharpcorner.com/article/code-metrics-cyclomatic-

complexity)

(For Metric M,)
SQ - duplicated lines_density/line
Complexity and Size section (https://docs.sonarqube.org/latest/user-

guide/metric-definitions/)

Output The result of the equation is a decimal number in the range (12,100].
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7159971 0.14 Fa3nnaunn V14 - Reliability Level

Metric name V14 - Reliability Level

Hierarchy structure Product Quality > Reliability > Reliability Level

Description Reliability Level refers to the degree to which the open-source
software works well as expected without bugs, or any present bugs
are not severe. It consists of one quality metric element:

® Reliability Rating refers to the degree of quality of the code

that is bug-free or has less severe bugs.

Equation

M
V14_ = §X100

where Vi, Reliability Level
Reliability Rating

11
—

E - at least 1 blocker bug
D - at least 1 critical bug

= =2 2 2 Z
[

2
3 C-atleast 1 major bug
=14

B - at least 1 minor bug

M=5 A-0bug

Reference model Metric element M referenced directly from SonarQube

Information source SQ - reliability_rating
(Reliability Section)
(https://docs.sonarqube.org/latest/user-guide/metric-definitions/)

Output The result of the equation will be an integer number in the range

[20,100].
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995997 0.15 falanalnIn V15 - Maintainability Level

Metric name V15 - Maintainability Level
Hierarchy structure Product Quality > Maintainability > Maintainability Level
Description (Formerly the SQALE rating) Maintainability Level refers to the degree

of ease with which the open-source software can be maintained and
is defined in terms of the Technical Debt Ratio of the software, i.e.
the ratio between the cost to fix all code smells in the software and
the cost to develop the software. The metric consists of one quality

metric element:

® Maintainability Rating refers to the degree of quality of the

code having less technical debt ratio.

Equation
M
Vs = —x100
5
where V5 Maintainability Level
M Maintainability Rating
M=1 E - Technical debt ratio > 50%
M =2 D - Technical debt ratio between 21 and 50%
M =3  C-Technical debt ratio between 11 and 20%
M =4 B - Technical debt ratio between 6 and 10%
M =5 A - Technical debt ratio < 5%
Reference model Metric element M referenced directly from SonarQube
Information source SQ - maintainability rating (sgale_rating)
(Maintainability Section)
(https://docs.sonarqube.org/latest/user-guide/metric-definitions/)
Output The result of the equation will be an integer number in the range

[20,100].
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7159971 1.16 Fa3aRaIIN V16 - Security Level

Metric name V16 - Security Level

Hierarchy structure Product Quality > Security > Security Level

Description Security Level refers to the degree of security of the open-source
software in terms of security vulnerabilities that are present in the
code and how severe they are. It consists of one quality metric

element:

® Security Rating refers to the degree of quality of the code

that is vulnerability-free or has less severe vulnerabilities.

Equation

M
V16 - EX].OO

where V¢ Security Level
Security Rating
=1 E-atleast 1 blocker vulnerability

2 D - atleast 1 critical vulnerability

3 C-atleast 1 major vulnerability

=T = 2 Z
I

=4 B - atleast 1 minor vulnerability

M=5 A — no vulnerabilities

Reference model Metric element M referenced directly from SonarQube

Information source SQ - security _rating
(Security Section)

(https://docs.sonarqube.org/latest/user-guide/metric-definitions/)

Output The result of the equation will be an integer number in the range

[20,100].
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7159971 0.17 Fa3amaunm V17 - Testability Level

Metric name V17 - Testability Level

Hierarchy structure Product Quality > Testability > Testability Level

Description Testability Level refers to the degree of ease with which the open-

source software can be tested. It consists of one quality metric
element:

® Uncomplex Code refers to a characteristic of the code with

less degree of cyclomatic complexity which indicates that

there is a smaller number of paths through the code, making

it less complex to test.

Equation

V. —M 100
17—4X

V7 Testability Level

M Uncomplex code ( Metric element M1 of V13)
M=1  Cyclomatic Complexity > 50

M=2  Cyclomatic Complexity between 21 and 50
M=3  Cyclomatic Complexity between 11 and 20
M=4  Cyclomatic Complexity between 1 and 10

Reference model Metric element M referenced directly from Code Metrics Cyclomatic

Complexity Website

Information source SQ - complexity/functions

(https://docs.sonarqube.org/latest/user-guide/metric-definitions/)

Cyclomatic Complexity refer to:
Code Metrics Cyclomatic Complexity
(https://www.c-sharpcorner.com/article/code-metrics-cyclomatic-

complexity)

Output The result of the equation will be an integer number in the range

[25,100].
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m75799] .18 FIIAANIN V18 — Co-existence

Metric name V18 — Co-existence

Hierarchy structure Product Quality > Compatibility > Co-existence

Description Co-existence refers to the degree to which the open-source software
can co-exist or work with other software in various development
environment, and is dependent on the various development
environment that the programming language of the project is used
for. It consists of one quality metric element:
® Development Environment refers to the four types of
development environment, i.e. web, mobile, desktop, or
embedded development environment, which the primary

programming language of the project can support.

Equation

V. —M 100
18_4_X

where Vg Co-existence
M Development Environment, i.e. web, mobile,
desktop, embedded
M=1 1 Supported Development Environment Type
M=2 2 Supported Development Environment Types
M=3 3 Supported Development Environment Types
M=4 4 Supported Development Environment Types

Reference model Metric element M newly introduced

Information source GH — List repository languages
(https://docs.github.com/en/rest/reference/repostlist-repository-

languages)

Development environment supported by programming languages
based on IEEE research

(https://spectrum.ieee.org/top-programming-languages-2021)

Output The result of the equation will be an integer number in the range

[20,100].
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M159991 1.19 §29AAANIN V19 — Lack of Performance Issues Level

Metric name

V19 — Lack of Performance Issues Level

Hierarchy structure

Product Quality > Performance > Lack of Performance Issues Level

Description

Lack of Performance Issues Level refers to the degree to which the
open-source software works without performance issues. It consists of
one quality metric element:
® |ack of Performance Issues refers to the proportion of non-
performance issues in relation to other reported issues in the

past 6 months.

Equation

Vo = Mx 100
where V19 Lack of Performance Issues Level
M Lack of Performance Issues

Number of performance issues
in the past 6 months

M= il= N B N>0
1, N=0
where M Lack of Performance Issues
N Total opened issues in the past 6 months

Reference model

Metric element M newly introduced

Information source

GH - Issues API

(https://docs.github.com/en/rest/reference/issues#list-repository-issues)
Search keywords: performance, space, response time, latency, transit
delay, miss, rate, loss, workload, capacity, computation, speed,

throughput, memory usage, accuracy, efficiency.

Output

The result of the equation is a decimal number in the range [0,100].
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V6 - Maturity Level
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V12 - Continuing Change
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V14 - Reliability Level

B 4 (Fudopasnade) M 3 (Aawdrafiudie) O 2 (Aeudwliviudas) I 1 (Lidiudasasinada) 12

LLLL

AR 1']“H1H2|ﬂ~2m‘]‘]ﬂﬂmﬂ'1w ﬂmﬂﬂ']’lﬂldﬂ'liﬂ'li’lﬂﬂﬂ1il'11ﬂ nmnmmﬂawauanmm nmﬂm’mnnnmnﬂwuumm
ﬁﬂﬂ’l"lllﬂuu‘im ﬁ‘i‘lJﬂ’]'H e 'lum’mqmmwuum’mmu’w a”lu'atun'rmumu'\"auua" ﬂ'mfunaﬂ'ﬁmﬁu'lmaan'[ﬂ
P P
Qﬂﬂﬂ\luﬂ? FHUAD LABINDUAD WWUTDIY

(4]




136

V15 - Maintainability Level
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V17 - Testability Level
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V18 - Co-existence
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V19 - Lack of Performance Issues Level
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M13997 4.1 Toyamiiennaed

fdunwal | Wismnand/lng) | Ussmamdmew | valu | wWawnlewuwesy | Uszaunisal
A 1 v v 231
AT 2 v 231
A 3 v > 51
AUN 4 v v > 5
AUN 5 v v > 5
AUN 6 v > 5
AUN 7 v > 5
AUN 8 v > XU
AUN 9 v 351
AUN 10 v v > 59
Aufl 11 v 1-2 9
Aufl 12 v v 1-2 9
Aufl 13 v 357
Aud 14 v 237
Al 15 v > 59
Auil 16 v v >5%
Aut 17 v 3.5 9
Auil 18 v v 357
Aut 19 v 127
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M1597 4.1 Toyaniieneaes (se)

fdunwal | Wdmnandlng | Wemamdadsw | vl | Wawnlewuwedy | Uszaunisal
AT 20 v v >57
AU 21 v v v >57
AUl 22 v 3-5 1
AuTl 23 v v >57
AL 24 v >57
AUl 25 v v >59
AUl 26 v v v >59
37U 21 9 8 2
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