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LEO TOLSTOY

60’000 LOT 60’000 LOC

[Inspired by Andrea Caracciolo]



THE INTERNATIONAL BESTSELLER

stephen
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A Memoir of the Craft
‘Absolutely fascinating’ The Sunday Times

Two things above all others:
read a lot and






Teaching students that
source code Is Rwx



Naming functions...

.. = a strange and difficult art,
- alittle bit like an
~ abstracted form of poetry
(S. Wolfram)

http://blog.stephenwolfram.com/2010/10/the-poetry-of-function-naming/



http://blog.stephenwolfram.com/2010/10/the-poetry-of-function-naming/

Good code detectors

and code perfumes!



The codebase of Google has 2 billion LOC.
Allin one place



http://www.wired.com/2015/09/google-2-billion-lines-codeand-one-place/

Remember that time when you
tried to stop using google?

and then you changed your mind?



© W B Google's future is in contextu: ¥ Mircea Filp

&< C @ Sccurc https://lockerdome.com/tech2/8697558352685332 &y © O £ &

a Iockerdome About Publishers Advertisers eee Log In

Google's future is in machine

learning : Sundar Pichal's Founder's Letter - Tech2

Fvery year Sergey Brin and L arry Fage write a letter to their stakeholders, giving an overview of the campany and whare it is headed. This
yezr, pcst the re-organisation that made Suncar Pichai CEO cf Google and Alphabet became the parent company, the founder's letter was
written by Pichai. The letter has some clues to where Google services are headad. Search is coing to get more contextual awareness,

yersongl demoaraphic factors, location charactenstics and environmental variables will gll start chanaing search results. Seerch will not just



Using context to offer you
the best... ads!
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Temporal Context
short term
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Temporal Context
long term



Software Analytics
Platform
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Interactive Architecture Recovery
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Evolutionary and Collaborative Software Architecture Recovery with Softwarenaut.

Mircea Lungu, Michele Lanza, and Oscar Nierstrasz. In Science of Computer Programming 79(0) p. 204 - 223, 2014,


http://scg.unibe.ch/archive/papers/Lung14a.pdf

Hotspots can focus the
analysis process
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https://mircealungu.github.io/post/14-01-01-evolutionary-and-collaborative-software-architecture-recovery/



https://mircealungu.github.io/post/14-01-01-evolutionary-and-collaborative-software-architecture-recovery/

“No system is an island, entire of itself”

l' |#
SofwarenautTe /







The Systemic Context

The ecosystem: challenges



And some organizations are still uging tools like thege!
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Ecosystem Dashboards
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The Small Project Observatory: Visualizing Software Ecosystems. Mircea Lungu, Michele Lanza, Tudor

Girba, and Romain Robbes. In Science of Computer Programming, Elsevier 75(4) p. 264—275, April 2010.


http://scg.unibe.ch/archive/papers/Lung09aSPO.pdf

[...] whereis _ ., Why
was it deleted?? | use it and now is
gone!!l | even had a specialization

of it [...]

-~

Developer:

They have been dropped. A mail
went out to this list if anybody still
used them and nobody replied. [...]
Personally | don’t know of any
application that uses these dialogs.
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A Quantitative Analysis of Developer Information Needs. Nicole Haenni, Mircea Lungu, Niko Schwarz, and Oscar
Nierstrasz. In Software Ecosystems. In Proceedings of the 2nd Workshop on Ecosystem Architectures (WEA'14), 2014.



http://scg.unibe.ch/archive/papers/Haen14a-QuantitativeEcosystemInformationNeeds.pdf

The DRY Principle

I will not repeat myself
1 will not repeat myself
1 will not repeat myself
1 will not repeat myself
I will not repeat myself
1 wil not repeat myself

I wil not repeat myself
1 wil not repeat myself
I wil not repeat myself

DON'T REPEAT YOURSELF

Repetiticn is the roct of all software evil . \ / )
But what about DRO? Y-
Smalltalk Ecosystem: (4% of code cloned™! [DEA

* On How Often Code is Cloned Across Repositories.
Schwarz, Lungu, Robbes. ICSE NIER 2012




Challenge: establishing the right
ecosystem norms

¥ 'Ynpm

MATLAB

R

back to this later...



The Systemic Context

The ecosystem: opportunities



#1 — usability of our tools++
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& - C 7 docs.oracle.com/|avasa 6/ docs/apl) Index. atmi?avalang/String.html Q= P O8O0 =

Java™ Platform .

Standard Et:’o 6 Overview Package [HIT-]Use Tree Deprecated Index Help Java™ Platform
) PREY CLASS NEXT CLASS [RAMES MO FRAMES Standard ¥d. 6

All Classes SUMMARY: NESTED | CIELD | SONSTR | METHOD DETAIL: ZICLD | SONSTE | MCTHOD

Packages

|java.applet javalang

|ava.awil

|ava.awt.colar
|ava.awt.datatransfer

java.awt.dnd

java.awl.event
iava.awt.fant

All Classes

~
AbstractAnnotaticnValuaVisitorgé
AbstraciBarder
AbstraciBulton
Abetrac:CellZdiror
AbstraciCollection
AbstraciColorCheoserPane|
AbstrastDocument
AbstractDosvimsnt AttributeConlaxt
AbstractDooumeant. Content
AbstraciDocument CZlementEdit
AbstracTlementVisinorg
AbstraciZxecutorService

AbstractLayowrCache
AbstraciLayoutCacha.NodeDimansions
Abstracilist

AbstraciListMcdel

AbstractMarshallerimpl

AbstractMethadErrer
AbstraciOwnableSynchronizer

Class String

java..ang.Ckbject
L-javn.l-ug-String

All Implemented Interfaces:
Serializable, CharSequence, Comparable<String>

Method Summary

canr

charAt{int index)
Returns the ohax value at the specified index.

ict| podePointAt (inl index)
Returns the character (Unicode code point) at the specified index.
ict| godepointBefore{int index)
Returns the character (Unicode code point) bedore the specified ndex.
ict| godepointCount {(izL beginIndex, int endIndex)
Returns the number of Unicode code points in the specitied text range of this suring.
ict| gompareTo (String anolhersiring)
Compares two strings lexicographically.
ict| pompareTolgroreCase(SLrirg ALr)
Compares two strings lexicographically. ignoring case difTerences.
String soneat(3srirg etr)
Concatenanes the specified string to the end of this string.
Laclenn | gantaina (CharSeauence g)
Returns true if and only if this string cantains the specified sequence of char values.
baclezn contentEquals|CrarSacusnse ne)
Compares this string 10 the specified charsSaguence.
oacTenn

contentEquals | Strinciufcar ab)
Compares this string 10 the specified Stringiufar.

atatia BLring

copyValueOf(ahar|’ data)
Returns a String that represents the character sequéence in the array specified.

statia Slring

copyValueOf(char|’ data, inz offsxet, int caunt)
Returns a String that represents the character sequence in the array specified.

Lac ean

endxsWith|String xuffix)
Tests if this string ends with the specified suffix.

Lac ean

equals (CE ect anlbject)
Compares this string 10 the specified object.

31
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msdn.microsoft.comfen-us/library/systam.stringlv=vs.110) aspx
=@ Microsoft
Developer Network

Technologles Downloads Programs

MSDN Library
.NET Development
.NET Framework 4.5
.NET Framework Class Library
System
« String Class
String Constructor
String Fields
String Methads v
String Operators
String Properties

oS X

vSit]

.

vS ,X.J‘.u

Community

MSDN subscriptions Get toals

Sign in

Follow us ﬂ ’
| Export (0) [l Print

Documentation Samples

String Class

NET Framework 4.5

Other Verslons ~ 37 aut of 51 rated this helpful - Rate this taplc

Show: # Inherited ¢ Protected

Name Description

Clone Returns a reference to this Instance of String.

Compare(String, String) Compares two specified String abjects and returns an Integer that

indicates their relative position in the sort order,

Compares two specifiad String objects, ignoring or honoring their
case, and returns an Integer that Indlcates thelr relative position In
the sort order.

Compare(String, String, Boolean)

Compares two specified String objects using the specified rules, and
returns an integer that indicates their relative position in the sort
order.

Compare(String, String,
StringComparison)

Compares two specified String abjects, ignoring or hanoring their
case, and using culture=specific information to influence the
comparisan, and returns an integer that indicates their relative
position in the sort order.

Compare(String, String, Boolean,
Culturelnfo)

Compare(String, String,
Culturelnfo, CompareOptions)

Compares two specified String objects using the specifled
comparison options and culture-specific information to influence the
comparison, and returns an integer that incdicates the relationship of
the twa strings ta each other in the sort arder.

Compare(String, Int32, String, Compares substrings of two specified String objects and returns an

32
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North America «
2.63mio yYFA

Geo-Locating the Knowledge Transfer in StackOverflow. Dennis Schenk and Mircea Lungu. In Proceedings of the
5th International Workshop on Social Software Engineering, p. 21—24, 2013.



http://scg.unibe.ch/archive/papers/Sche13a-GeolocatingStackOverflow.pdf

Usage of java.lang.Thread in

the ecosystem
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Pangea streamlines analyzing
multiple systems with Moose.
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ﬂ Augmenting JavaDoc in Chrome
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Overview Package Class Use Tree Deprecated Index Help

Prev Class Next Class Frames No Frames All Classes
Summary: Nesled | Field | Consir | Method Detail: Field | Constr | Methed

java.lang

Class String

java.lang.Object
java.lang.String

njatis - Javadoc statistics

| Maodifier and Type Method and Description

boolean eguals(0Object anObject)
Compares this string to the specified object.

int length()
Retums the length of this string.

boolean startsWith{String prefix)

Tests if this string starts with the specified prefix.

char charAt(int index)
Retums the char value at the specified index.

String trim()

Ratums a copy of the siring, with leading and trailing whilaspace emitled.
boolean equalsesIgnoreCase{String anothersString)

Compares this string lo another string, ignaring case considerations.

String substring(int beginIndex)
Ratums a new string that is a substring of this string.

Overthrowing the Tyranny of Alphabetical Ordering in Documentation Systems. Boris Spasojevi¢, Mircea
Lungu, and Oscar Nierstrasz. In 2014 |IEEE International Conference on Software Maintenance and
Evolution (ERA Track), p. 511-515, September 2014.
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Augmenting The Refactoring Browser
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Overthrowing the Tyranny of Alphabetical Ordering in Documentation Systems. Boris Spasojevi¢, Mircea
Lungu, and Oscar Nierstrasz. In 2014 |IEEE International Conference on Software Maintenance and
Evolution (ERA Track), p. 511-515, September 2014.
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#2 — intelligence of our tools++

Onward! 2014 - October 20-24, 2014, Portland, OR, USA

Mining the Ecosystem to Improve
Type Inference For Dynamically Typed Languages

Boris Spasojevi€¢, @ Mircea Lungu,  Oscar Nierstrasz

Software Composition Group
University of Bern
Switzerland

{spasojev,lungu,oscar}@iam.unibe.ch

Abstract 1. Introduction

Dynamically typed languages lack information about the Software developers spend more time on main
types of variables in the source code. Developers care about evolving existing software than writing new coc
this information as it supports program comprehension. Ba- nance consumes over 70 percent of the total life-c
sic type inference techniques are helpful, but may yield a software product [4]. This means that support
many false positives or negatives. and understanding code is very important. Static

We nronoce to mine information from the coftware ecosve- mation 1n <ource code helne develonere nndersta



#3 — understanding our organization++

Most Popular Bug-Fixes

Instances  Projects
- — (T = null) 3,718 316
. — if(T == null) return; 1051 190
—~ — If(T == null) return null; 243 80
. — If(T == null) throw new T(); 207 75
- — If(T == null) T=T; 157 67
. — if(T == null) continue; 82 34
Total 5,172 348

Mining frequent bug-fix code changes. Haidar Osman, Mircea Lungu, and Oscar Nierstrasz. In Software
Maintenance, Reengineering and Reverse Engineering (CSMR-WCRE), 2014 Software Evolution Week - IEEE
Conference on, p. 343-347, February 2014
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The Personal Context



Accelerating Second
Language Acquisition

Language Learners
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Lungu, Bootstrapping a Ubiquitous Software Ecosystem, Proceedings of WEA 2016
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Context in Software Analytics

Language Learners
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