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Badges areLReIiabIe Signals

MostLB

of the presence of tests

ok of up-to-date and secure dependencies

coverage 194%

of the presence of tests in pull requests

of popularity

STREDEL

Carnegie Mellon University



Mixed methods stuay

_I_
Survey Repository Mining
¢ 32 maintainers, 57 contributors e 294,941 npom packages
* Maintainers: * Mined badge adoptions/removals
 What do you intend to signal” from README tiles
* What effects do you expect? » Measured proxies for code quality,
e Contributors: test suite quality, popularity,

. What do badges tell you? dependency freshness, ...

STREDEL
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Popular Badges in Lif L1l
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Popular Badges in Lif L1l
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Coverage .-ﬂ ﬂ _

downloads 654/month

code climate 4.0
license BSD
code style standard

gitter join chat
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What do developers expect
from badges”

“welcoming contributions”

“expectations of

* J2Maintainers contribution quality”

* \What do you intend to signal®
 What effects do you expect?
o 57 Contributors

 What do badges tell you? “reduced chances of
conflicting versions of dependencies’

“dedicated to offering support”

J

“Indicator of product quality”

STREDEL
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Correlation

f all you saw was the
badge, how much
would that tell you”
STREDEL

Carnegie Mellon University

Analysis

Regression Analysis

How much more does the
pbadge tell you, relative to
existing signals?

Time Series Analysis

How do things
change after adding
the badge?



Analysis

/.\h'

Correlation Regression Analysis Time Series Analysis

f all you saw was the How much more does the How do things
badge, how much badge tell you, relative to change after adding
would that tell you? existing signals? the badge?

STREIDE
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Step 1: Correlation l.\:,,

Signals of fresh dependencies /N

[ Badge: FALSE B TRUE

 Based on survey: The adoption
of dependency management

™

O

badges correlates with fresher —
dependencies a

O

 Freshness metric: /ower is better M

e (More up-to-date deps.) O

Result: Dep. badges correlate -

Freshness

with fresher dependencies

dependencies fUp tc : npm v1.1.0

i Dep. Mgmt Info
STREIDEL (-0.10) (-0.12)
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Analysis

/.\h'

Correlation Regression Analysis Time Series Analysis
f all you saw was the How much more does the How do things
badge, how much badge tell you, relative to change after adding

would that tell you? existing signals? the badge?
STREDEL

Carnegie Mellon University




Step 2: Regression Analysis é é

Signals of fresh dependencies

 Based on survey: The adoption Basic Model Full Model
response: freshness = 0 response: freshness = 0
Of depeﬂdeﬂCy managemeﬂt 17.3% deviance explained  17.4% deviance explained
badges Corre\ates with fresher Coefts (Err.) LR Chisq = Coefts (Err.) LR Chisq
dependenmes (Interc.) 3.54 (0.03)™" 3.50 (0.03)™

- - Dep. —1.78 (0.01)™" 32077.8™* —1.79 (0.01)™"" 32292.8"**
» Freshness metric: Jower is better o, 200013*** 10 3 o E0.0li*** o

Stars —0.08 (0.00)™™  301.4™* —0.09 (0.00)™™ 311.2**
e (More up-to-date deps.) Contr. —0.24 (0.0  500.5"* —0.25 (0.01)™  548.7°"

¥ 12080.9** *** 11537.9***
0.24 (0.03)™
0.11 (0.02)™

jote J] nom V110 ~0.05 (0.04)

hasOther 0.01 (0.01)
p < 0.001,"p < 0.01,"p < 0.05

Result: Dep. badges are the best

signals of fresh dependencies

B

STREDEL
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Correlation

f all you saw was the
badge, how much
would that tell you”
STREDEL
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Analysis

Regression Analysis

How much more does the
pbadge tell you, relative to
existing signals?

Time Series Analysis

How do things
change after adding
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Step 2: Time Series Analysis

Signals of fresh dependencies

dependencies fup tordate

1>{ Before Badge sadge  After Badge
Adoption

/ Month

Freshness

-8 -6 -4 -2 0 2 4 6 8 |
Month index relative to badge Time

—

—

STREIDE
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Step 2: Time Series Analysis

Signals of fresh dependencies

dependencies fup tordate

12| Before Badge sadge  After Badge
Adoption

/ Month

Freshness

-8 -6 4 -2 0 2 4 6 8 |
Month index relative to badge Time

—

—
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Step 2: Time Series Analysis

Signals of fresh dependencies

dependencies fup tordate

102{ Before Badge Badge  After Badge
Adoption o
" Month , ’
&
e
L
0
LL
10°

-8 -6 4 -2 0 2 4 6 8
Month index relative to badge Time
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Step 2: Time Series Analysis @
Signals of fresh dependencies

up to aate
Before Badge After Badge

/}Decrease

inlevel — | Ll.-- } Decrease

et in Slope

Time
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Step 2: Time Series Analysis

Signals of fresh dependencies

dependencies fUp to date

©

2
 Based on survey: Ihe adoption 10

of dependency management
badges correlates with fresher
dependencies

e Freshness metric: /ower is better

Freshness

e (More up-to-date deps.)

Result: Dep. badges indicate

Improved dep. management practices

. 8-6-4-20 2 4 6 8
STREEIDEL Month index relative to badge
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Signals of popularity

coverage 1 94%

Badge: FALSE B TRUE

10°
I

Downloads
10*
|

10°
I

10°

Downloads

‘A JL A 10°
Popularlty Info
o
Result: Dep. badges are mostly

reliable signals of popularity 8 6-4-20 2
Month index relatlve to bad ge
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Signals of popularity

coverage 1 94%

build passing
downloads ' 654/month

10°
Popularity fo
o
coverage 1 94%
Result: Dep. badges are mostly

10°
I

Ballge: FALSE B TRUE

Downloads
10*
|

10°
I

10°

Downloads

reliable signals of popularity 8 6-4-20 2
Month index relatlve to bad ge
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Signals of popularit

coverage 1 94%
build ' passing

coO B
— Badge: FALSE B TRUE
(dp
8 © — l ’I ’l
Q ~—
C
2 5 _
D ™
°

Popularlty Info

build | passing downloads ' 654/month npm v1.1.0
coverage 1 94%

Downloads

Result: Dep. badges are mostly

reliable signals of popularity 8 6-4-20 2

Month index relatlve to bad ge
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Signals of test suite quality

. o 0.
: “:cg B [ 0.5
= b
= % O 0
- 2 - D 0.4
S O
P o — O 03
) T ~~
N o)
O o
S 5 0.2
D
QA Info "§
(0.55)  (0.30) »n 0.1
)
3
= 0.0

Result: Build status/code coverage

badges indicate a test suite -8 6-4-20 2 4 6 8
Month index relative to badge
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coverage '94%
build ' passing

0.5

10°

0.4

10*

10°

0.3

Test Folder (Bytes)

10°

0.2

0.1

Test suite size / Project size

0.0

badges Iindicate a test suite -8 6-4-20 2 4 6 8
Month index relative to badge

Result: Build status/code coverage

STREDEL
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Signals of test suite qualit

O
—N
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build | passing
. © O 0.5
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Result: Build status/code coverage

8-6-4-20 2 4 6 8
Month index relative to badge

badges Iindicate a test suite
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Signals of PR quality

25%

Z
b 0.5
= @
= N
% Q 04
0
a <
5 = 0.3
O 2
3 0
- | © 02
-
0% =
S 0.1
T
Result: Build status+code coverage 0.0

badges indicate more tests in PRS 8-6-4-20 2 4 6 8
Month index relative to badge
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PR quality
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b 0.5
= @
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Result: Build status+code coverage 0.0

badges indicate more tests in PRS 8-6-4-20 2 4 6 8
Month index relative to badge
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Signals of PR qualit

25%

build ' passing

0%
coverage {94% W build [ passing build ' passing
coverage 1 94%

O O
IN o

—raction PRs with tests
(@)
O

O
N

Fraction PRs with tests
=

O
o

Result: Build status+code coverage

8 -6-4-20 2 4 6 8
Month index relative to badge

badges indicate more tests in PRS
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lake-aways

Badges with underlying analyses:

assessment
signals

build | passing codacy 'A dependencies [out of date vulnerabilities ' 0
code climate 4.0 coverage [94% docs Issue resolution 3 h

are stronger predictors than badges that merely
state intentions or provide links:

conventional
commitizen friendly code style |standard Slgnals

STREDEL
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lake-aways

When possible,
design or choose the badge that takes the most work:

slack  6/160 >

assessment conventional
signal signal
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Adding Sparkle to Social Coding:

An Empirical Study of Repository Badges in the
npm Ecosystem

Key features: Transparency & signaling
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Step 2: Time Series Analysis

Signals of fresh dependencies

\.._3':3 date
Before Badge After Badge

/ Decrease
inLevel — 1 L.-- } Decrease

- =

in Slope

Time

Carnegie Mel llonUm\er: ity

S T R E D L © codementor | GET HELP »

Carnegie Mellon University coverage 94

Mixed methods study

+
Survey Repository Mining
* 32 maintainers, 57 contributors * 294,941 npm packages
* Maintainers: « Mined badge adoptions/removals
* What do you intend to signal? from README files
* What effects do you expect? « Measured proxies for code quality,
o Contributors: test suite quality, popularity,
« What do badges tell you? dependency freshness, ...
STREDEL
Carnegie Mellon University

When possible,
design or choose the badge that takes the most work:

assessment conventional
signal signal

STREDEL

Carnegie Mellon University

Contact:

asher.trockman@gmail.com
https:/cmustrudel.github.io

easls o\u-

Y IC
= = = v - e = / ] b == M d b
ntipsH/ecmustrudel github.io/vadges

license BSD code style 'standard | cdnjs v3.2.1 build 'passing .',_. AS/week

release v2.1.1 vVersio




