license BSD code style 'standard J cdnjs v3.2.1 build 'passing W release v2.1.1 ) star 4k

IRC irc.freenode.net#unshift bitHound 97 § build 'passing | bower v3.1.4 B commitizen friendly Greenkeeper ‘enabled
dependencies ' Insecure W code climate 4.0 license BSD ember observer "8 /10 vulnerabilities ' O % Follow - 350 dependencies fup to date

codacy 'A | coverage [94%

Issue resolution 3 h

downloads [ 654/month

Cl / CD Pipeline Tools
and Their Signals

Bogdan Vasilescu
Microsoft Faculty Summit 2018

joint work with Trockman, Zhou, Kastner. ICSE 2018
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Tools being used in [l *wl

build ' passing

build failing

dependencies fup to date
dependencies [out of date
dependencies ' Insecure

coverage [94%

coverage [53%
codacy A

code climate 4.0

Percent of packages (~300,000 total)

- rr 1+
>IREDEL 10% 20% 30%
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build ' passing
build failing

dependencies fup to date
dependencies [out of date
dependencies ' Insecure

coverage

coverage [53%
codacy A

code climate 4.0

Percent of packages (~300,000 total)
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GitHub Repository Badges

caolan /async ® Watch~ = 721 Y Star 23,937 ¥ Fork 2,203
<> Code Issues 21 Pull requests 6 Projects 0 WiKi Insights

Async utilities for node and the browser http://caolan.github.io/async/

javascript async callbacks

D 1,629 commits I 11 branches © 72 releases 42 206 contributors 5z MIT

README.md

1 d5)YTI0C

build "passing | npm v2.6.0 | coverage [99% gitter 'join chat | examples 26348f jsDelivr 407k hits/month

Async is a utility module which provides straight-forward, powerful functions for working with asynchronous JavaScript.

Although originally designed for use with Node.js and installable via npm install --save async , it can also be used
directly in the browser.

Enlarged to show detall.



Soclal coding: Transparency & signaling

request / request

<> Code

Issues 578

@ Simplified HTTP request client.

D 2,199 commits

Branch: master ~

New pull request

® Watch~v 417 % Star 18,384 YFork 2,196
Pull requests 52 Projects o Wiki Insights
¥ 17 branches © 134 releases 22 270 contributors sfs Apache-2.0

Create new file = Upload files = Find file Clone or download ~

= mikeal committed on Sep 27, 2017 2.83.1

Latest commit 253c5e5 on Sep 27, 2017

B .github small change to template wording a year ago
Bl examples Adds example for Tor proxy 2 years ago
B lib refactor(lint): replace eslint with standard (#2579) 11 months ago
Bl tests lint fix, PR from pre-standard was merged with passing tests 10 months ago
E) .gitignore Updating deps. 5 months ago
E) .travis.yml Add Node.js v8 to Travis ClI 7 months ago
=] CHANGELOG.md Update changelog 11 months ago
E] CONTRIBUTING.md Update contributing guidelines 2 years ago
£) LICENSE Adding license information. 7 years ago
P rOJ e C t S Followers Starred Following
Organizations

STRIE

D

L

Carnegie Mellon University

Users

Contributions Repositories N Public activity

44 W

2 W

104 W

5%

1%

Popular repositories Repositories contributed to
breakfast-repo 208 % npm/docs
a collection of videos, recordings, and podcast... The place where all the npm docs live.
x86-kernel 18 % mozilla/publish.webmaker.org
a simple x86 kernel, extended with Rust The teach.org publishing service for goggles a...
ashleygwilliams.github.io 37 % npm/marky-markdown
hi, i'm ashley. nice to meet you. npm's markdown parser
jsconf-2015-deck 20 % artisan-tattoo/assistant-frontend
deck for jsconf2015 talk, "if you wish to learn e... ember client for assistant-API
ratpack 32 W npm/npm-camp
sinatra boilerplate using activerecord, sqlite, a... a community conference for all things npm
Public contributions
N
N
N
N
N N
N N N
Summary of pull requests, issues opened, and commits. Learn how we count contributions. Less

Contributions in the last year Longest streak
1,886 total 37 days
Jan 24, 2015 — Jan 24, 2016 October 7 — November 12

Current streak

/ days

BB More

January 18 — January 24




Signals can also be physical

MONITORING YOUR CONTINUOUS INTEGRATION SERVER

WITH TRAFFIC LIGHTS AND AN ARDUINO Continuous Integration of Shame

A conversation on Twitter recently popped up on the use of physical objects to

denote build status. You know what I mean: “You broke the build, so you get

Note: If you like this post, you'll probably also like the update on our Jenk I the rubber chicken! And have to display it on your desk until someone else

breaks the build!”

So how does one connect a 48" tall traffic light to a continuous integration s
course.

Signalling Your Jenkins
Build Status with a S \WI. “24. .
Mini USB Traffic Light

by Julian Heise - 8 Jun 2017

Build status: plucky. Photo credit: James Shore.

- "Peer monitoring”
STREDEL

Carnegie Mellon University

Phillips, Zimmermann, Bird. Understanding and improving software build teams. ICSE 2014



What do developers expect
from badges”

“welcoming contributions”

e 32 Maintainers “expectations of
* \What do you intend to signal? contribution quality”

* \What effects do you expect?
“dedicated to offering support”

e 57 Contributors

* What do badges tell you? o “reducgd chances of |
conflicting versions of dependencies’

J

“Indicator of product quality”

STRIEDEL

Carnegie Mellon University
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Correlation

it all you saw was the
badge, how much
would that tell you?
STRIEDEL

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?
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Correlation

it all you saw was the
badge, how much
would that tell you?
STRIEDEL

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?



Step 3: Time Series Analysis @
Signals of fresh dependencies

dependencies fup to date

1>| Before Badge Badge  After Badge
Adoption

/ Month

Freshness
o

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

Carnegie Mellon University




Step 3: Time Series Analysis

Signals of fresh dependencies

dependencies fup to date

02| Before Badge Badge  After Badge
Adoption

/ Month

Freshness

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

—

—

STRIEIDE

Carnegie Mellon University




Step 3: Time Series Analysis

Signals of fresh dependencies

Badge  After Badge

Adoption
l/ Month _

02| Before Badge

Freshness

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

Carnegie Mellon University




Step 3: Time Series Analysis @
Signals of fresh dependencies

up to date Details:

Before Badge After Badge éﬂiﬁj
Serebrenik,
Filkov,
Vasilescu.
ASE 2017

/ Decrease
In Level

__________ } Decrease

D in Slope

Time

Carnegie Mellon University




Step 3: Time Series Analysis @
Signals of fresh dependencies

dependencies fup to date

2
 Based on survey: The adoption 10

of dependency management
badges correlates with fresher
dependencies

* Freshness metric: /ower Is better

Freshness

* (More up-to-date deps.)

Result: Dep. badges indicate

Improved dep. management practices

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

Carnegie Mellon University




Signals of PR quality

(o)
=7
g
2 0.5
= @
< n
2 L 04
s
al S
S 2 0.3
O N
3 0
- | Qo
-
0% =
g 01
L
Result: Build status+code coverage 0.0

badges Iindicate more tests in PRS 8-6-4-20 2 4 6 8
Month index relative to badge

-

STREDEL

Carnegie Mellon University




PR quality

25%

@
0 0.5
= 0
2 1%
2 L 04
0
O =
5 = 0.3
O 2
3 is
- | > 0>
-
0% =
g 0.1
I
Result: Build status+code coverage 0.0

badges Iindicate more tests in PRS 8-6-4-20 2 4 6 8
Month index relative to badge

STREIDEL

Carnegie Mellon University




Signals of PR qualit

25%

build "passing

o
O/O coverage [94% @ build 'passing @@ build "passing
coverage 1 94%

o o
~ @)

—raction PRs with tests
(@)
W

O
N

Fraction PRs with tests
=

O
=

Result: Build status+code coverage

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

badges Iindicate more tests in PRS

STREIDEL

Carnegie Mellon University




Too many badges”

Badge Overload Effects
 Based on survey: 250000 -

"People tend to overwhelm visitors

¢ 200000 -
with too many (useless) badges, 3
thus creating a contra effect and £ 150000-
loosing the initial purpose of having =
useful information.” 100000 -

0 2 4 6 8 10 12
Number of distinct badges

Result: Attractiveness wears oft

beyond five badges

STREIDEL

Carnegie Mellon University




lake-aways

Badges with underlying analyses:

assessment
signals

build " passing

code climate 4.0 coverage | 94%

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

conventional

commitizen friendly code style standard Slgna/S

STRIEDEL

Carnegie Mellon University



lake-aways

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

>

assessment conventional
signal signal

STRIEDEL

Carnegie Mellon University




lake-aways

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

slack  6/160 >

assessment conventional
signal signal

STRIED

L

Carnegie Mellon University



Adding Sparkle to Social Coding

Key features: Transparency & signaling

L= request / request @ Wwatch~ 217 sk star 18384  Yrork 2,796

<> Code Issues 578 Pull requests 52 Projects 0 Wiki Insights

Users

@ Simplified HTTP request client.

- . ) O~
© 2,199 commits 717 branches € 134 releases 22 270 contributors A Apache-2.0 Contributions [l Repositories 3 Public activit Y
Br: ew es re: pl Find file Clone or download ¥ gonL DOEH geposit tributedlt
E] breakf P * B npm/d *
¥ mikeal Latest commil 253cses on Sep 27, 2017 a collection of videos, recordings, and podcast... | The place where all the npm docs live.
B github small change to template wording ayear ago E] x86-kerne * J mozilla/publish.wel bm ker.org ppe
a simple x86 kernel, extended with Rust The teach.org publishing service for goggles a.
B exampl les Adds I r T y ear
shleygwilliams.githu m/marky-markdow
i lib fact place es! dard (#2 month Ha : °yg s.github.io * Hnp y-markdo *
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
M tests lint fix, PR from pre-standard was merged with passing tests 0 months ago
E] jsconf-2015-deck * [ artisan-tattoo/ tant-frontend sk
=) .gitignore Updating deps 5 months ago sconf. ember client for assistant-API
travis.yml Add Node.js v8 to Travis Cl 7 months ago E] ratpack 2% B npm/npm-camp *
. sinatra boilerplate using activerecord, sqlite,a... =~~~ acommunity conference for all things npm
=) CHANGELOG.md Update changelog 11 months ago
=] CONTRIBUTING.md Update contributing guidelines 2y i
Public tributi
=) LICENSE Adding license information. 7 ye
| |
- [ ] | | | I |
776 38 15 a a2
rojec g :
Followers Starred Following [ | [ | [ |
| | | | | ||
Organizations | Summayof pulrequesls, issues opened, and commits. Leam how we count contributions 1]

-
—

S | 2 = D E |_ January 18 — January 24
——

Carnegie Mellon University

Step 2: Time Series Analysis

Signals of fresh dependencies

dependencies fup tordate

Before Badge After Badge

Decrease
" in Level

o=

_____--}Decrease
I in Slope

Time

STREIDEL

Carnegie Mellon University

Mixed methods study

Survey

Repository Mining

e 32 maintainers, 57 contributors e 294,941 npm packages

* Maintainers:
* What do you intend to signal?
« What effects do you expect?

* Mined badge adoptions/removals
from README files

* Measured proxies for code quality,
test suite quality, popularity,
dependency freshness, ...

« Contributors:
« What do badges tell you?
STREDEL

Carnegie Mellon University

Take-aways

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

>

slack 6/160

conventional
signal

assessment
signal

STREIDEL

Carnegie Mellon University
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