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Two Problems of Software Development

The two problems
of software development
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Problem 1: It’s about Technology
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Problem 2: It’s about People
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Project: Software Intelligence

- A-priori understanding
. Tests & statistics

Image source: fraxinusit.com
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SIEMENS

Project: Software Intelligence

Pharmaceuticals Software

«) ’\ )}
) AL
. X Comparative experiments
X Quantify people and behaviour

X Personal experience limited
A-priori understanding P

Tests & statistics

Image source: fraxinusit.com
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Introducing Codeface

Codeface
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Codeface: Two Aspects
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Project Goals
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Project Goals

~ Objective properties of + Find most efficient approaches

successful projects for a given scenario
 Understand network effects - Assess ongoing development
* Quantify social factors © Make informed choices

© Mine large bodies of software
(calibration: open source)

Don’t impose mandatory interpretations!
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Data Sources

Data Sources
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Data Sources
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Data Sources

Growth,
Dynamics

/

Dynamics

4

Magnitudes Collaboration

,/

Topics, Focus
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Growth,
Dynamics

Collaboration

/
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Examples

Examples
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Example - Time Series
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Example - Time Series
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Code changes for project 'Linux kernel

(mopus ) paBesany

(Mopum a6im) patesany

W

Embedded Linux Conference San Jose — May 1st, 2014 ‘W. Mauerer Siemens Corporate Technology



SIEMENS

Example - Time Series

Code changes for project 'Ruby on Rails'

(mopus reus) pabesany.
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Time Series I1
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Time Series I1
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Example - Communication: Paths & Topics

Page 16 Embedded Linux Conference San Jose — May 1st, 2014 ‘W. Mauerer Siemens Corporate Technology



SIEMENS

Example - Communication: Paths & Topics
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Example - Communication: Paths & Topics

Jens Letmann
Jeff King
clong
error
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Communication Paths & Topics

- Topics: No surprises
~ Hard to evaluate by machines

= But: Overall picture meaningful
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Examples - Communication Paths & Topics

clang git
deg 5 deg

5 000 s - 000
g . o0z g -0z
3 3
2 050 - 050
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] o 10 % o 10
8 §
-3 col -3 col
& High deg &0 High deg
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g g
1 C
Messages initiated (log. scale) Messages initiated (log. scale)
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Examples - Communication Paths & Topics

clang git
deg deg

T 0.00 T : 0.00
g .0z K . 0z
3 3
2 050 - 050
=) ® 075 2 ® 075
% o 10 % o 10
8 §
-3 col -3 col
& High deg & High deg

: - Lowdeg - Lowdeg

g g
Messages initiated (log. scale) Messages initiated (log. scale)

Content does not matter—subjects suffice!
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Communication Paths & Topics II

Responses received (sqrt scale)

Page 19

Apache HTTP Server (99 days, 2.3.14-2.3.15)

Messages iniiated (sqrt scale)
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Communication Paths & Topics II

‘OpenSSL crypto library (113 days, OpenSSL_0_9_8i-OpenSSL_0_9_8j)

Responses received (sqrt seale)
pefans
g
a

Messages initiated (sqrt scale)
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Examples - Cooperation and Teams
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Examples - Cooperation and Teams
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Examples - Cooperation and Teams
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Cooperation I
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= Influence of individual contributors
u Group structure
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Cooperation II

= Construct network?
i Determine contributor centrality?
i Identify (meaningful) subgroups?
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Cooperation III

Network construction Community Decomposition

Tagging (“Signed-off-by”) Spin Glass approach
Committer-Author

Overlapping contributions

Contributor Centrality
Google’s Page Rank

Image source: cdn.oliveandcocoa. com/
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Cooperation III

Network construction Community Decomposition
Tagging (“Signed-off-by”) Spin Glass approach
Committer-Author Vertices (developers) have spin
Overlapping contributions state € [0, ]

Edges (connections):

c c Pref i
Contributor Centrality references to spin states

Approximate lowest energy
Google’s Page Rank state

Multi-Method support:
OSLOM, Random Walks

Image source: cdn. oliveandcocoa. com/
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It’s about People, part 2: Trust
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Community Validation: Expert Knowledge
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Microsoft is taking over the Linux kernel!

=6

Who helps make Linux? Microsoft. | ZDNet - Mozilla Firefox

| © Who helps make Linux? Micros... | &

&

B Most Visited v DLXR Wwikipedia.de [@MailingListsv #SCD #SE2-Wiki
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zdnet.com,

ZDNet

US Edition IT Securit 20 Big Data = BYOD XO | ToT | Apple

URA {’}Verfahrensportal {

B- qQ & &

GitRef {}Travelnet (O]webmail »

Schnelle visuelle Analysen fiir alle. Kostenlos.
Fiir Geschaftsanwender und Analysten. Excel-Daten mit SAP Lur
in aussagekriftige Vis ualisierungen verwandel

MUST READ: With €61m for fibre and mobile, will Sicily finally get broadband to be proud of?

Topic: Microsoft & Compare Follow via:

Who helps make Linux?
Microsoft.

Summary: In the Linux Foundation's latest list of who contributes the most to building
Linux, we find, besides the usual suspects - Red Hat, Intel, and Novell -- Microsoft.

- By Steven J. Vaughan-Nichols for Linux and Open Source | April3

< W Follow @sivn

Commeris ) % | [Avoms 0| (wiweet/{151)  [Dsmm

Everyyear, The Linux Foundation compiles an analysis of who
arniailv confribires the mact in | inive roda (ODELink In tha act PN ™

ITOT '

GFI LanGuard
K tant £
Somons orc o=
Patches —

fir jedes
Betriebssystem

30Tage GRATIS testen

Related Stories

Microsoft delivers new batch of Surface
updates
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Microsoft is taking over the Linux kernel!

Top Linux 3.0 Contributors (# Commits)

K. Y. Srinivasan 343 3.8%
David S. Miller 176 2.0%
Dan Williams 149 1.7%
Jonathan Cameron 119 1.3%
Takashi Iwai 108 1.2%
Mark Brown 91  1.0%
Surely people # f(z1, 2o, ..., x,,)
Maybe persons ~ f(x, Zq, ..., Z,,|large context)
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Communities vs. Numbers
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Let’s go Quantitative
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Community Decomposition and Quality Estimation I
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Community Decomposition and Quality Estimation I
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Community Decomposition and Quality Estimation I
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Community Decomposition and Quality Estimation I

© Meaningful community structures vs. random properties
~ Randomise clusters

m Rewire edges
m Keep properties (e.g., “amount” of participation)

© Hy: Clustering stems from unorganised, random process.
= Reject — Decomposition makes sense

Ken Schwaber says: A team has seven people (plus or minus two). Full stop!
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Community Decomposition and Quality Estimation III

Cheat Sheet

Page 30

Boxes: developer communities

Background color: strength of
community (green=strong,

yellow=weak) =3
Box border color: unique 2
community identifier

Pie chart: fraction of developer
participation in given community
color

Node size: developers importance
according to centrality measure

Link thickness: strength of
relationship between entities

Link color: red is inter-community

PESNSR SESNES IS B IS,
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Input needed: Validate/Refute

WelWantgyou!

© Qemu, Linux kernel, Apache httpd, Joomla, jQuery, PHP, Busybox, gcc,
firefox, Perl, openssl, bootstrap, OpenStack, QT

= See you at the Codeface booth!

Image source: greensandgills.files.wordpress.com
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Web Frontend

Web Frontend
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Web Frontend

http://localho:

€ [ @ localhost:9876/apps/dashboard/zprojecti

Btopi

verview

v Google a & &

iTravelnet (O)webmail XITPwiki »

EIMostVisited v DLXR Wwikipedia.de [@MailinglListsv #°SCD MSE2-wiki

Verfahrensportal {

Codeface analysis ~  git ~ ] Select Projects for Comparison

git/ Project Summary git/ Complexity.

git Complexity

000y =

projects...

projects...

git/ General Information

The git project

o Analysed 39 Release cycles.
o Analysis range:
= December 2005 until
= May 2013
© 23135 commits.
© 6060 persons.
o 0 bugtracker entries.
o 43967 mailing lst threads.

detals... projects...

[m] = =
Siemens Corporate Technology

DA™
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Web Frontend
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Web Frontend
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@ MosilsFiefox

Datei Bearbeiten Ansicht Chronik Lesezeichen Edras

Hiife

[E=SER 5]

< | £ nttpi.oard | bitp..erview| (] tpi.cation | . /. basics | | httpi..dget= | (] itpi.tid=11 ] htpi/.uction| { httpi.itdoc | http..view x | > + =

Correlations

Shows correlations in the commits.
Commit Documentation

Shows the commit documentation quality.
The red line gives the percentage of
commits which have a commit message
of five or more lines (currently including
git-svn conversion comments). The biue
line gives the percentage of commits with
atleast one signoft.

AR 2

i itinfo splom,widget.commitinfo.corrg ¢|[B- cosgte
Quantarch projects ~ | linux v / 2 Basics v ' Details Select Projects for Comparison
Commit Information - Scatterplot | Commit Information - Correlations
View: Commit Documentation
V3839 [
g g gras0- .
Detail Information: L ks B g
R £ E o
. L S S on ;
Commit Information - 5000 1020
Scatterplot CmiMsgBytes NumTags
Shows the commit information in a 8 82wy
i T o
scatterplot. z z
" g 2
Commit Information - g g
5 5

00
CriMsgBytes

NumTags

ChangedFiles

003

Diffsize

Diffsize

6 w0 2
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Web Frontend

® - o Morilla Firefox

ollaboration [[&]

¢ [@ 127.00.1:8081/a

CIhttp://127.0.0.

+ Google a I &

I Most Visited v $LXR W wikipedia.de | @MailingLists + | #SCD #@SE2Wiki [JURA {}Verfahrensportal {]GitRef [IjTravelnet »

2projectid=2&widget=&topic=collaboration ~@|

Quantarch projects ~  gemu ~ % Collaboration ~ Select Projects for Comparison \

gemu/ Commits V0.14040.150.7] qemulPageRank V14041502
Name Number of Name Page Page rank
commits rank (scaled)
1 Peter Maydel 148.00 1 Anthony Liguori 0.27 1.00
2 Jan Kiszka 132.00 2 Amit Shah 0.23 0.86
3 Daniel 104.00 3 Stefan Hajnoczi 0.03 0.11
Kuasnicka 4 Alexander Graf 0.02 0.09
4| Blue Swirl 73.00 5 Eric Blake 0.02 0.08
5 | Alexander Grat 68.00 6 Juan Quintela 0.02 0.07
acbaiiduirelien Jarmno GO | detalle.. - - projeets.
qemu Commit Punchcard

®
® 150

details.. projects..
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Web Frontend

" ® - o Mozilla Firefox

c=collaboration

€ @ 127.0.0.1:8081/apps/dashboard/2projectid=2&awidget=&topic=collaboration ~@|

ttp://127.0.0....

~ Google a & &

EIMost Visited v DLXR Wwikipediade [@MailinglListsv #SCD M@SE2-wiki [JURA {JjVerfahrensportal {]GitRef [ Travelnet »

Quantarch projects ~  gemu ~ = Collaboration ~ Select Projects for Comparison ‘

gemu Clusters ¥0.14.0v0.15.07)

projects..
qemu/ Commits 10.14.00.150] ‘qemu/ Contributions - Overview
Name: Numberof [~ 1000 -
commits L 2
1 Peter Maydell 148.00 H g
2 JanKiszka 132.00 Zx N
3 Daniel 104.00 2 12405 -
Kvasnicka S ose s
4 Blue Swirl 73.00 8 1es01 -
5| Alexander Graf 68.00 releass 0 gmmmmﬂuvo 12.040.13.0%0.14.0400 800 WD Y1v1.0 0 V¥ 2BOVKBTOH0 1 50
g Release range
acbupdurelien Jamo GRofites” details... projects...
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Technological Challenges

~ Parse Unstructured, real-world

@ python” GI\/PI

data
HTML
 Big data handling «
 Multivariate, high-dimensional Qgit Jav;%ipt &265V6

visualisation

- Statistics, Regression, machine n - ©+ W3 ®
learning EIEX IS N~

 Graph mining, clustering

 Largescaleautomation /Reehniques |

 Dynamic, reactive web frontend ~Computer Science, Mathematics,
Physics, Linguistics, Statistics
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Open Source, obviously!

o Codeface - Mozilla Firefox

+ @] [B¢ coogle a & &
EIMostVisitedv  DLXR Wwikipedia.de [@MailingLists v #SCD M@se2-wiki (JURA [IVerfahrensportal {IGitRef [ITravelnet (G]webmail »

C About  Screenshots  Examples -  Statistical Details  Contribute

Codeface

Framework and web frontend for analysing technical and social aspects
of software development.

Codeface in Action » | Analysis Examples » | Get Codeface »

About Codeface Features

Codeface is a framework and interactive web.
frontend for the social and technical anal

software development projects. It captures various
data sources (revision control systems, bugtracking
systems, mailing lists and complexity metrics) to

« Combine the powers of Python for text processing with the
ibilities of R for

arning, an

the speed of MySOL for handling big data.

« Detect central contributors based on their social influence,
not just on static measures like changed lines of number of

provide:
« Multiple novel approaches to infer collaboration structures
T mteractive web Trontend to e from revision control systems. = = VAl
projects on various levels of detail from | « Detection of most active discussion topics and -
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Thanks for your interest!
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Backup: Performance Measurements

Bootstrap —— git Linux kernel QEMU

1000 -

100 =

Minuten [log. Skala]

10

I I I I I I I I I I I I I I I I
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Cores
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Backup: Performance Measurements

Bootstrap =— git Linux kernel QEMU

3000 -

2000 -

RAM [MiB]

1000

I I I I I I I I I I I I I I I I
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Cores
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Backup: Performance Measurements

Apache httpd

60 -

50 -

Minuten

30

I I I I I I I
1 2 3 4 5 6 7 8 9 10 11 12
Cores
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Backup: Cooperation 11




Backup: Cooperation II
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SIEMENS
Backup: Cooperation II

, s

~
S
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3.243.33

Backup: Maintainance Load

Linux

Lines of Code per Author

Release range
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Backup: Maintainance Load

Lines of Code per Author

release_0 9 0-vBMOMOD.1 ). 11 0401240 12,0 3.0-v0.14v0.14. 0. 0 v1.01.1.0 v1.1.041.2.001.2.01.3.0v1.3.041.4.0v1 4.041.50

Re\ease range
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Backup: Maintainance Load

Lines of Code per Author

~ Release range
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Backup: Maintainance Load

Lines of Code per Author
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