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~ r » CHACSS

Metrics and Models

What iS Community Health Analyt
SHAGES e & L et CHAQSS metrics are data. points 'Fhat can be measured on an individulal basis,'and they are
C HAO SS') . | meant to answer one basic question about the health of the community. Metrics models are
community health on a glob3 . . .
. collections of metrics that are brought together to provide deeper context and answer more

software is critically importa complex questions about a community’s health.
health of the open-source pr

as well as organizations that

About CHAOSS .
' Metrics Releases

CHAQSS metrics are identified and defined using a continuous contribution process. The metrics are officially released biannually following a 30
day comment period. CHAOSS metrics were debated in working groups and undergo a 30 day comment period to ensure validity. Released metrics
are only a subset of many possible metrics. CHAOSS acknowledges that more metrics exist and is working to identify and release new metrics in
the future. If you would like to learn more about metrics, suggest new metrics, and or help define metrics please visit our participate page.

The CHAOSS project recognizes that there are ethical and legal challenges when using the metrics and software provided by the CHAOSS
community. Ethical challenges exist around protecting community members and empowering them with their personal information. Legal
challenges exist around GDPR and similar laws or regulations that protect personal information of community members. Particular challenges may
arise in the use that is specific to your context.
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JANSEN S. Measuring the health of open source software ecosystems: Beyond the

scope of project health[J]. Information and Software Technology, 2014, 56(11):1508-1519.
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MANIKAS K, HANSEN K M. Reviewing the
health of software ecosystems—a conceptual
framework proposal[C]//Proceedings of the
5th international workshop on software
ecosystems (IWSECO). 2013: 33-44.

LINAKER J, PAPATHEOCHAROUS E,
OLSSON T. How to characterize the health
of an open source software project? a
snowball literature review of an emerging
practice[C]// Proceedings of the 18th
International Symposium on Open
Collaboration. 2022: 1-12.
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success: a respecification and validation of the software development: Theory and measures[J].
delone and mclean model of is success[J]. Software Process: Improvement and Practice, 2006,
Information Systems Journal, 2008, 18. 11(2):123-148.
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TABLE 2
Pairwise Correlation
of the Independent Variables

Variables Vigor Roail Oy
Vi Correlation 1 -0.086 0.03
rer Significance - 0.405 || 0.773
df 0 134 134
Reuiy Correlation -0.172 1 0.113
est Significance || 0.405 - 0.273
df 134 0 134
o Correlation 0.03 0.113 1
e Significance || 0.773 0.273 -
df 134 134 0

RAJA U, TRETTER M J. Defining and evaluating a measure of open
source project survivability[J]. IEEE Transactions on Software
Engineering, 2012, 38(1):163-174.

split-merge

split-expand

shrink-merge shrink-expand merge-expand

041( M )™
073( 8 )™
020 (W )
039 (W )
049( M )™
059 ( M )™
064( M )™
061( M )™
052( M )™

Levels

Perfect
Strong
Moderate
Weak
No

Project No. | split-shrink
1 -0.05( N )

2 023 ( W )
3 -0.07( N )
4 0100 W )
5 008( N )

6 0.17 ( W )™*

7 032 (W )™
8 006( N )
9 -007( N )

Correlation Coefficients (r) Symbols

r=lorr=-1

0.7<r<lor-1<r<-07 S
04<r<07o0or-07<r=<-04 M
0.l<r<04or-04<r<-01 w
0£r<0lor-01<r<0 N

032( W )™*
032( W )™

WANG L, LI'Y, ZHANG J, et al. Quantifying community evolution in developer
social networks[C]//30th ACM Joint European Software Engineering Conference
and Symposium on the Foundations of Software Engineering (ESEC/FSE ’22).

2022: 157-169.

005( N )
053( M )™
014 ( W)
0.16 (W )*

024( W )™
025( W )

053( M )™

029( W '™

0.04( N )

0.19 (W )™

041( M )

0.06( N )

023 ( W )™

0.11( W)
-0.10( W )
006( N )

028 (W )™
035( W )™
0.16 (W )

-0.01( N )
009( N )
0.07( N )

050 ( M )™

020 ( W )™

006( N )
0.10( N )

026 (W )™
031( W )"
039 ( W )™

0.12( W)
0.10( N )

015 (W )™+

0.15( W )

012( W )

054( M )™
043( M )™
023 (W )™*
033 ( W )™
026 ( W )™*
056 ( M )™
029 (W )™*
0.07( N )

034 ( W )™
043 ( M )™
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TABLE 3

for Projects with High and Low Viability

Vigov‘ Res-&t Org
Mean 16.1 25.82 2.80
Median 10.64 19.31 1.86

Std Dev 14.27 33.27 3.25
Minimum 0.614 0.0047 0.00
Maximum 80.99 208.26 12.99

N 71 71 71

Low Viability| High Viability,

Mean 2.82 0.35 0.42
Median 1.77 0.007 0.07
Std Dev 3.37 2.45 1.15

Minimum 0.00 0.00 0.00
Maximum 19.575 19.72 6.05
N 65 65 65

Descriptive Statistics of the Independent Variables

TABLE 6
Classification Table

Observed

Predicted Viability

Low High Percentage Correct
VI Low 62 3 95.4
High 8 63 88.7
Overall Percentage 919

e TR ERRNIIENS. KEam
KEIMATR ORISR BB XS FIFTNEE

RAJA U, TRETTER M J. Defining and evaluating a measure of open
source project survivability[J]. IEEE Transactions on Software

Engineering, 2012, 38(1):163-174.
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Hau, Activity Igini=E
B4&8%TCHAOSS &
FEPARFHIER &P,
R RTLUA % EiRE
AERSHELREES
B

[2]

https://chaoss.community/kb/metrics-
model-community-activity/

THEM B Activity 18R
BRI BRI SRR Z (8]
HUHRRZ /REHERIEZREL
FH e EAEERYEES
eS| P =y i VA

SENE SN NEPS E Sy

FNERRIE

IMERAE

ERAEIEEIT TN, KEX.
B RIREFARRAFIIMERRE

il

INERAE (£8)

IErRRES B TN, KREX,
B EIREFARRATIIMEBRE

ScoretBX4%: &
Activity 151 E0EI9ES
Google Criticality Score
HITERIE

=R RERRYBE S I ZE= 2P REXRYBE
5Google Criticality SStard B EHEE:

Activity IEFREIERIIIE
StERAT A AYStar
SEHIT TEXMEDT
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PSS

Spearman's Rank Correlation Coefficients (p)

code review count

recent releases count

comment _frequency

contributor count

created since

updated issues count

code review count |1.0

recent _releases count|0.188473764139026 (1.0

comment frequency [0.4638703871736947 |0.2442293219207134 [1.0

contributor count 0.3608892416167517 |0.169171139081823  |0.4879021477312996 |1.0

created since -0.0988874785728101|-0.0258868157335629 |-0.1108361184562391 |-0.3060799945215831 |1.0

updated issues count|0.4888913024133012 |0.2336285269968454 0.6492275766422918 |0.4646341413782163 |-0.0780079689969623 (1.0

’Color Code * “pl values

‘Perfect “p| ==
[SHORGIIIN 0.7 <= o] < 1
’Moderate ’0.4 <=|p| <07
Weak 0.1 <=p| < 04
No 0 <=1p| < 0.1

* Haldun Akoglu. 2018. User's guide to correlation coefficients. Turkish journal of emergency medicine 18, 3 (2018), 91--93.

* Christine P Dancey and John Reidy. 2007. Statistics without maths for psychology. Pearson education.
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HMNEBRRE - 5Google Criticality Score: EEE%E’{]B‘EIE*ES@'EI

v Google Criticality Score - https://github.com/ossf/criticality _score
v IFActivity ScoreiZRt[alEXES{E, 5Google Criticality Score & #mHIRTEIXT 3%
v i%EYOSS CompassFlGoogle#IEEXL B G EHITIFM

Spearman's Rank Correlation Coefficient (r) = 0.88151  Spearman's Rank Correlation Coefficient (r) = 0.84426

Compass Activity Score vs. Google Criticality Score Compass Activity Score vs. Google Criticality Score
™ ®
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Compass Activity Score Compass Activity Score
Spearman's Rank Correlation Coefficient (r) = 0.8815089672232529, p = 2.229767329774308e-33, #projects = 99 Spearman's Rank Correlation Coefficient (r) = 0.8442648157097044, p = 4.0751983568748866e-29, #projects = 103
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v’ ¥JActivity ScoreizRJ[EIENFIYE, o 5I#E1E2022-06-0752022-11-20 M ES[EIFE 1T
v OSS Compass Activity Score5StarfiE A~ EF@EEXM

Spearman's Rank Correlation Coefficient (r) = 0.49977

Spearman's Rank Correlation Coefficient (r) = 0.49811

Compass Activity Score vs. Count of Stars (log scale)
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Compass Activity Score

Spearman’s Rank Correlation Coefficient (r) = 0.4997653341863328, p = 1.6280955265570874e-303, #projects = 4828
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Compass Activity Score

Spearman'’s Rank Correlation Coefficient (r) = 0.4981125312226341, p = 1.8471413211010274e-301, #projects = 4832
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v ¥FActivity ScoretzRJ[EIENFISE, 5 5I#1£2022-06-0752022-11-20 /A @41t
v OSS Compass Activity Score5Starf{=A BB ®EBXE

v 5Google Criticality ScorefIStarg{=I%51

Language P Effect

Rust 0.4176 Moderate
Ruby 0.4041 Moderate
C# 0.3827 Moderate

JavaScript 0.3682 Moderate

Java 0.3378 Moderate
C++ 0.3213 Moderate
PHP 0.2880 Weak
Go 0.2842 Weak
C 0.2552 Weak
Shell 0.2230 Weak
Python 0.1695 Weak

https://(‘jithub.com/ossf/criticality score/blob/main/popularity_correlation.md
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Spearman's Rank Correlation Coefficient (r) = 0.49811
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Spearman'’s Rank Correlation Coefficient (r) = 0.4981125312226341, p = 1.8471413211010274e-301, #projects = 4832
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Spearman’s Rank Correlation Coefficients (p)
‘ ‘code_review_count |recent_releases_count ‘comment_frequency ‘contributor_count ‘created_since \updated_issues_count

‘code_review_count 10 | \ \ ‘ \
recent releases count 0.188473764139026 1.0 | | | |
lcomment frequency (04638703871736947 0.2442293219207134 [1.0 | | |

contributor count (0.3608892416167517 0.169171139081823  |04879021477312996 1.0 |
created since  -0.0988874785728101 -0.0258868157335629 |0.1108361184562391 -0.3060799945215831 1.0
lupdated issues count|04888913024133012 0.2336285269968454 |0.6492275766422918 (0.4646341413782163 -0.0780079689969623 1.0

Spearman’s Rank Correlation Coefficient (r) = 0.88151 Spearman's Rank Correlation Coefficient (r) = 0.84426

Compass Activity Score vs. Google Criticality Score Compass Activity Score vs. Google Criticality Score
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Compass Activity Score Compass Activity Score
Spearman's Rank Correlation Coefficient (1) = 0.881508967223252, p = 2229767329774308e-33, #projects = 99 Spearman's Rank Correlation Coefficient (r) = 0.8442648157097044, p = 4.0751983568748866e-29, #projects = 103
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lcode review_count 10

code review count  recent releases count comment frequency contributor count |created since

updated issues count

Irecent releases count 0.188473764135026 1.0
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