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Assignments: Reminder

* Assignment 2

 Architecture
Reconstruction

« Deadline: Saturday

— Ask for extension if
needed

* Assighment 3
 Individual
 Code duplication

* Replication study of a
scientific paper
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It is all about communication...

) Test #14352
% ¥ fails sometimes

The error should‘be\/)
B somewhere here...

What does this code do?

Visual Studio
Team Foundation
Server 2010
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Tools record information

/7 ’Sf)ftware
repositories:
serving software
engineers




How can the repositories serve you?

Is the documentation up-to-date?

How fast are the bugs resolved? %(\ﬂ

Who is responsible for 6 i
. Bugs @ 0(%‘
« Overtly complex code @

« Code guidelines violations?

What parts are covered by tests?
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Software repositories

* Mail archives
* Version control systems
« CVS, Subversion, Git, Mercurial, ...
- Bug trackers
* Bugzilla, JIRA
* Q&A sites
« StackOverflow
* Forges
« Traditional: SourceForge
« Social: Github
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Mail archives

* Record communication between the developers:
Sebastian answers Jernej

Re: [Gimp-developer] Trouble compiling plugin in windows

= From: Sebastian Kraft <mail sebastiankraft net>

= To: gimp-developer-list gnome org

» Subject Re: [Gimp-developer] Trouble compiling plugin in windows
» Date: Sun, 17 Feb 2013 20:05:52 +0100

Zm 17.02.2013 18:43, schrieb Jernej Simoniiid:

On Sunday, February 17, 2013, 18:19:44, Sebastian Kraft wrote:

* Sender, receiver, Cc, Bcc * Re
« Names and addresses * Subject
- Date, time and time zone - Contents
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Mail archives: much more!

* Record communication between the developers:
Sebastian answers Jernej

Received: from localhost (localhost.localdomain [127.0.0.1])
by restaurant.gnome.org (Postfix) with ESMTP id D18897699B
for <gimp-developer-list@gnome.org>;
Sun, 17 Feb 2013 19:06:07 +0000 (UTC)
Received: from restaurant.gnome.org ([127.0.0.1])
by localhost (restaurant.gnome.org [127.0.0.1]) (amavisd-new, port 10024)
with ESMTP id s9Pfq7s4t8+E for <gimp-developer-list@gnome.org>;
Sun, 17 Feb 2013 19:05:57 +0000 (UTC)
Received: from mo-p00-ob.rzone.de (mo-p00-ob.rzone.de [81.169.146.160])
by restaurant.gnome.org (Postfix) with ESMTP id 0C43076967
for <gimp-developer-list@gnome.org>;
Sun, 17 Feb 2013 19:05:56 +0000 (UTC)
Received: from [192.168.1.5] (e182084073.adsl.alicedsl.de [85.182.84.73])
by smtp.strato.de (jored mo10) (RZmta 31.17 DYNA|AUTH)
with ESMTPA id 9003d1pl1HItiFn for <gimp-developer-list@gnome.org>;
Sun, 17 Feb 2013 20:05:54 +0100 (CET)
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Mail archives: much more!

* Record communication between the developers:
Sebastian answers Jernej

GIMP mail
server 127.0.0.1
127.0.0.1 Local
127.0.0.1
81.169.146.160 Berlin
Germany
85.182.84.73 Hamburg
192.168.1.5 Local

Sebastian Sebastian Kraft
Wissenschaftlicher Mitarbeiter bei Helmut-Schmidt-University
Hamburg Area, Germany | Computer Software

Helmut-Schmidt-University
Helmut-Schmidt-University, zplane.development, Hochschule fur Musik und Theater, Hamburg
/ SET /W&l Education  TU Hamburg-Harburg ology
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Malil archives: How can we use this information?

* Record communication between the developers
« Structure of the community

Bird et al. 2006
“Centrality” correlates
with activity

France
Popularity: 124

: g
0 I 139

i Tang et al. 2009
%f - GTK+ mailing list participants
| @K:: oy in Western Europe

wlli PR T
— Technische Universiteit
> e Eindhoven
/ SET /[ W&l - University of Technology



GNOME migration [Kouters 2014]

Martin ~ denmark .II-" I. II IIII I canada

Sergey T U RN Y |~ 1 FUL ] retana | iretane
Ronald netherlands I -IIIIIIII -. I. unitedstates

Carlos swain [T A1 A T -

Mario germany _
Dir-Jan L0 B R i | ] fimN|
Germar e A OO O OOl
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c How

| SET / W&l

Ho
res

Bug 18063 - Gee doesn't check overflowed size of structure

Status: NEW

Product: gcc

Component: c
Version: 3.4.2

Importance: P3 minor b el n g
Target Milestone: ---

Assigned To: Not yet assigned to anyone

Lo aller

Keywords: diagnostic

Depends on:

Blocks: | O re

Show dependency tree / graph

Attachments

Add an attachment (proposed patch, testcase, etc.)

MNote
’imu need to |og in before you can comment on or make changes to this bug.

mikulas 2004-10-19 17:20:41 UTC Description

The following code compiles and runs, but shouldn't, because the size of
structure a overflows size t type. Overflowed size is checked for arrays, for
global and local wariables, but not for structures.

Technische Universiteit
e Eindhoven
23-2-2014 PAGE 12 University of Technology



Version control in a nutshell

Repository

Ron Hermione
» System used to reliably moons. txt moons. txt moons. txt
i [T g [_C 3 [t
reproduce a specific P = = : =
revision of software over A | 8 -
time : <O .
£ moonsit | 2 :
= — - moons. xt s
° Terms- = *\E@ 9 moons. txt
“Pﬂare —
e mainline or trunk é —
* branch http://svn.software-carpentry.org/
* tag swc/3.0/version/edit-update-cycle.png
* merge
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Version control examples: CVS

RCS file: /Jcvs/src/sys/arch/sparc/stand/boot/boot.c,v
Working file: boot.c
head: 1.6
branch:
Tocks: strict
access list:
symbolic names:
OPENBSD_4_7: 1.6.0.26

[...]
keyword substitution: kv

total rewvisions: 12; selected revisions: 1
description:

revision 1.3
date: 2002/03/14 01:26:44; author: millert; state: Exp; lines: +5 -5
First round of _ P removal in sys

* Information recorded per file
 who, when, changes, branch, tags, message
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Version control examples: Subversion (SVN)

r7524 | wieger | 2010-03-18 11:38:17 +0100 (Thu, 18 Mar 2010) | 1 line
Changed paths:
M /trunk/tools/pbesparegelm/pbespareqgelm.cpp

- Fixed typo in option string.

* Information recorded per commit
 who, when, files, changes, branch, tags, message

 What are advantages/disadvantages of recording
Information per file and per commit?
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So far: Centralized VCS

Centralized VCS Distributed VCS Images by

Stijn Hoop
Milk Milk
Main Soup
Juice
Milk - Milk Milk Milk _ Egs
| L{asoup o] > [ +1uice [ f:;:: - +Eggs ;5::2 Siia o +Soup Eve
/l ‘ Ew N 4 l”’ » +Juice
/ ]
1 & 2/ 3 : 4 g ] / +Eggs +Eggs
r ',l F | r. I +SOUD ”I :
| | - Y - / +Juice
: g -, "
|“
Sue Joe Eve \ Yoo
‘ i +luice ’ -e
------- » +Soup
Ne—

* Local repositories

« Better for subproject delegation
* Fast

 No need to register
T U Technische Universiteit
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Distributed version control example: Git

Git Data Transport Commands

http://ocateele.com

commit -a >
add (-u) > commit >
push

‘ \ : local remote
workspace index eao ol
v
N\

pull or rebase
< fetcn
|

revert

diff HEAD

compare

diff
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Distributed version control example: Git

commit ef36c9a3b2828f5allfTeda9e4d2708bT3ad4a7ab2
Author: Eric Anholt <eric@anholt.net>
Date: Wed Mar 17 12:46:21 2010 -0760

intel: Install the header file in the libdrm/ directory.

Suggested-by: Rémli Cardona <remi@gentoo.org=
Signed-off-by: Eric Anholt <eric@anholt.net>

* Distinguishes between different kinds of humans
e authors, committers, signed-off-by, ...

 Much more branches than in centralized VCS
e Include in the analysis

* Popular projects: Linux Kernel, Android, ...
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Version control systems

* Centralized vs. distributed
* File versioning (CVS) vs. product versioning

* Record at least
* File name, file/product version, time stamp, committer
« Commit message
 Changed lines
= Program differencing

Techni h Un
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Program differencing: Remote cousin of

cloning
* Formally

* Input: Two programs

« Output:
— Differences between the two programs

- Unchanged code fragments in the old version and
their corresponding locations in the new

- Similar to clone detection
« Comparison of lines, tokens, trees and graphs

Techni h Un
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Diff: Longest common subsequence

Program: sequence of lines
Object of comparison: line

Comparison:

e 1:1

 lines are identical

 matched pairs cannot overlap

Technique: longest common subsequence
 Minimal number of additions/deletions steps
 Dynamic programming

Techni h Un
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Longest common subsequence

- Programs X (n lines), Y (m lines)

- Data structure C[0..n,0..m]

* Init: C[r,0]=0, C[O,c]=0 for any r and c

PO mA ()1

pl if (pred_a){
p2 foo()

p3 }

p4 }

cO mA (){

cl if (pred_a0) {
c2 If (pred_a) {
c3 foo()

c4d }

c5 }

C6 }

Y

| SET / W&l
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C| |c |c |c |c |[c |c |cC
0|12 |3 |4 |5 |6
0/0 (O (O |O |0 |0 ]O

pO | O

pl |0

p2 | 0

p3 | 0

p4 | O

TU
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Longest common subsequence

* For every r and every c

 If X[r]=Y[c] then C[r,c]=C]r-1,c-1]+1
* Else C[r,c]=max(C]r,c-1],C[r-1,c])

PO mA ()1

pl if (pred_a){
p2 foo()

p3 }

p4 }

cO mA (){

cl if (pred_a0) {
c2 If (pred_a) {
c3 foo()

c4d }

c5 }

Cc6 }

Y

| SET / W&l
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CCCCCCCC
0|1(2(3 |45 |6
o(o|o|o|o|o o]0

pO|0 |1 |1 (1|1 1|1 ]2

pllof1 (1 (22|22 ]2

p2|0|1 |1 |2 |3 |3 |3 |3

p3|0(1 (1 (2 (3 |4 |4 |4
p4 |01 |1 (2 (3|4 |5 |5
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Longest common subsequence

« Start with r=n and c=m

* backTrace(r,c)

e |If r=0 or c=0 then *”

« If X[r]=Y[c] then backTrace(r-1,c-1)+X|r]

e Else

— If C[r,c-1] > C][r-1,c] then backTrace(r,c-1) else backTrace(r-1,c)

PO mA (){

pl if (pred_a){
P2 foo()

p3 }

p4 }

X

cO mA (){

cl if (pred_aO) {
c2 if (pred_a) {
c3 foo()

c4 }

c5 }

Cc6 }

Y

| SET / W&l
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Longest common subsequence

« Start with r=n and c=m

* backTrace(r,c)
e If r=0 or c=0 then ““”
 If X[r]=Y[c] then backTrace(r-1,c-1)+X]r]
* Else
— If C[r,c-1] > C][r-1,c] then backTrace(r,c-1) else backTrace(r-1,c)

PO A (jf «——Fc0 mA () Sl loli a3 |als |6
pl if(pred a){ |cl if(pred _a0){

p2 foo()§c2 if (pred_a) { 00|00 |0 0|0 |O

p3 } c3 foo() po {01 1 |1 (1|1 |1 |1

p4} \C4 }

\C5} pr{of1[1[2]2]2|2 |2

c6} p2lo|1 |1 (2]3][3]3 |3

“ v p3 (0|1 |1 |2 (3 |4 |4 |4
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Diff: Summarizing

- Comparison:
« 1:1, identical lines, non-overlapping pairs

« Technique: longest common subsequence

« What kind of code modifications will diff miss?
 Copy & paste: apple = applple
— 1:1is violated
 Move: apple = aplep
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More than lines: AST Diff [Yang 1992]

« Construct ASTs for the input programs

p0 mA (){
pl if (pa) { mA Cme >

Eg } foo() @@ Soty @
P4 }

p5 MB (b) { i e - @ Q

p6 a=1

p7 b=Db+1 @ foo eea ° @

p8 fun(a,b)

09} G OOOE

X

TTTTT ische Universiteit
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More than lines: AST Diff [Yang 1992]

* Recursive algo pairwise subtree comparison

Croot > Croot >
A < (ma> (mB>
Body Cargs > Cargs >
(D O OO 0 & & @@

 n —first level subtrees in X @
— first level subtrees in Y

A r ra M [O n O m ] T U /e L?;:gg.:g: Universiteit
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More than lines: AST Diff [Yang 1992]

M |0 mA | mB M |0 pal | if

0 |0 [0 |0 M Body /*M| 0] if /’o 0o |0 |o
—_—

mA |0 0 o [||ojojos/ [pa |0

mB |0 Body — | lif|o] ! foo |0




More than lines: AST Diff [Yang 1992]

When the
computation is

| finished, return
1 M[n,m]+1

M |0 mA | mB M |0 pal | if

0 |0 [0 |0 M |0 |Body,>M, o0 if 0 |0 |0 |0
—— /'/

mA |0 o |o|o /]| |o|oo pa |0 |0 |0

mB |0 Body |0 = | |if o_lq foo—6—6—0




More than lines: AST Diff [Yang 1992]

When the
computation is
| finished, return

1 M[n,m]+1
M |0 mA | mB M |0 pao | if
0 |0 [0 |0 M |0 |Body,*M o if /’o 0o |0 |o
mA|o |3—T |lo |o|o f||ojojof |pa [0 [0 |0
mB |0 Body |0 |2~ | |if|ol 1! foo |0 |0 |0




More than lines: AST Diff [Yang 1992]

M |0 mA | mB
0 0 0 0
mA | O 3

mB |0

PO mA ()1
pl if (pa){
p2 foo()
p3 }

p4 }

p5 mB (b) {
p6 a=1
p7 b=Db+1
p8 fun(a,b)
P9}

cO mA (){

cl if (pa0){
c2 If (pa) {
c3 foo()
c4 }

cS5 }

Cc6 }

c7 mB (b) {
c8 b=Db+1
c9 a=1

cl0 fun(a,b)
cll}

Y

23-2-2014 PAGE 32
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Continuing the process

PO mA ()
pl if (pa) {
P2 foo()
p3 }

p4 }

pS> mB (b) {
p6 a=1
p7

p8 fun(a,b)
P9}

X

cO mA ()

cl if (pa0){
c2 If (pa) {
c3 foo()
c4 }

c5 }

c6 }

c/ mB (b) {
c8

cO9 a=1

cl0 fun(a,b)
cll}

Y

- Advantages

* Respect the parent-
child relations

* Ignore the order
between siblings

- Disadvantages

 Sensitive to tree level
changes (“if (pa)”)

* Ignore dependencies
such as data flow, etc

« Can be adapted to OO-specific dataflow (inheritance,
exceptions): JDiff

| SET / W&l

23-2-2014 PAGE 33
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Changes never come alone

- Search and replace

* Check-in comment: “Common methods go in an
abstract class. Easier to extend/maintain/fix”

 Change: arule rather than a set application results
 Rules can have exceptions

 ldea [Kim and Notkin 2009]

Observe differences between subsequent versions
Formalize them as facts

Discover rules (a la data mining)

Record exceptions

Techni h Un
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Structural changes [Kim and Notkin 2009]

* Program = collection of facts
class Bus { vV

_ class Bus { Y,
void start(Key c) { void start(Key c) {
c.on = false; } log(); }
J }
class Key { class Key {
b00|ean on = false, boo'ean on = fa'se,
void chk (Key ¢) {...} void chk (Key c) {...}
void out() {...} void output() {...}
} FB, FB, }
type(“Bus”) type(“Bus”)
method(“Bus.start”,”start”,”"Bus”) method(“Bus.start”,”start”,”"Bus”)
access(“Key.on”,"Bus.start”) calls("Bus.start”,”log”)
type("Key”) type("Key”)
field(“Key.on”, “on”, “Key”) field(“Key.on”, “on”, “Key”)
method(“Key.chk”,”chk”,”"Key”) method(“Key.chk”,”chk”,”"Key”)

method(“Key.out”,”out”,”"Key”) method(“Key.output”,”output”,”"Key”)



Structural changes [Kim and Notkin 2009]

* Calculate the differences

type(“Bus”) type(“Bus”)

method(“Bus.start”,”start”,”"Bus”) method(“Bus.start”,”start”,”"Bus”)

access(“Key.on”,"Bus.start”) calls("Bus.start”,”"log”)

type("Key”) type("Key”)

field("Key.on”, “on”, “Key”) field("Key.on”, “on”, “Key”)

method(“Key.chk”,”chk”,"Key”) method(“Key. chk” ”chk” , Key”)

method(“Key.out”,”out”,"Key”) method(“Key.output”,”output”,”Key”)
AFB

deleted access(“Key.on”,“Bus.start”)
added_calls("Bus.start”,”log”)

73 ” » 1]
_ . ) ]

Deleting Key.out and adding Key.output can be identified as
renaming and removed. TU/ o
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tyfTh ology



Learn the rules

* Rule inference
should depend on
AFB
* Is this enough?

Why?
« Context information
IS lost!
- We need FB, and
FB,
— To distinguish

between the facts:

past and
current_

past_type(“Bus”)
past_method(“Bus.start”,”start”,”"Bus”)
past_access(“‘Key.on”,”"Bus.start”)
past_type(“Key”)

past_field("Key.on”, “on”, “Key”)
past_method(“Key. ch k”,”chk”,"Key”)
past_method(“Key.out”,”out”,”"Key”)

current_type(“Bus”)
current_method(“Bus.start”,’start”,"Bus”)
current_calls("Bus.start”,”log”)
current_type(“Key”)

current_field(“Key.on”, “on”, “Key”)
current_method(“Key. chk” , chk”,”"Key”)
current_method(“Key.output”,”output”,”"Key”)

deleted access(“Key.on”,“Bus.start”)
added_calls("Bus.start”,”log”)

EE A 11

L 1]
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Rules

- Datalog style

* Restrictions:

 Antecedent: one type of facts

« Consequent: only deleted or added

past_* — | deleted * feature or dependency
removal

past_* — |added_* consistent clone update

current * |= |added * feature addition

deleted * |= |added * API migration

added * = | deleted *

| SET / W&l

23-2-2014 PAGE 38
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How are the rules learned?

Algorithm 1: LSdiff Rule Inference Algorithm

Tnput: FB,, FB,, AFB, m, a, F, and 5 « Winnowing rules remove
Output: L and U .. .
f* Initialize K, a set of ungrounded rules; L, terlaI dependenC|eS
a set of learned rules; and U, a set of
facts in AFB that are not covered by L. #/ ° “if a class is deleted, SO are
E=0L:=0 U:=AFB; .
U := applyDefanltWinnowinghules (AF B, FB., a" Its methOds”
FRB.); /o reduce AFB with defaunlt winnowing
rules. */ ° — I
K := createInitialRules (m); /% create rules Ungrounded Wlth
with an empty antecedent by enumerating all Varlables
possible consequents. &/

U

deleted access(“Key.on”,"Bus.start”)
added_calls("Bus.start”,”log”)

R

deleted access(f,m)
added_calls(m1,m2)

[ SET / W&l 23-2-2014 PAGE 39 I U I E University of Technology



How are the rules learned?

Algorithm 1: LSdiff Rule Inference Algorithm . .
Tnput: FB,, FB,, AFB, m, a, F, and 5 « Winnowing rules remove
Output: L and U

f* Initialize K, a set of ungrounded rules; L, terlaI dependenC|eS

a set of learned rules; and U, a set of

facts in AFB that are not covered by L. #/ ° “if a class is deleted, SO are
E=0L:=0 U:=AFB; .
U := applyDefanltWinnowinghules (AF B, FB., a" Its methOds”
FRB.); /o reduce AFB with defaunlt winnowing

rules. / « Ungrounded — with

K := createInitialRules (m); /% create rules
with an empty antecedent by enumerating all Varlables
possible consequents. &/
foreach i = 1 ... k do
R := extendllngroundediules (K] ; fe extend
all ungrounded rules in R by adding all R
possible literals to their antecedent. =/

deleted access(f,m) <
past_method(m, mclass, mshort)

deleted access(f,m) <
past_field(f, fshort, fclass)

deleted access(f,m) <
past_access(f,m)

Technische Universiteit
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How are the rules learned?

Algorithm 1: LSdiff Rule Inference Algorithm R

Input: FB_,, FB, LK AFB, m, a, k, and 3
Output: L and U deleted_access(...) « past_method(...)

f* Initialize K, a set of ungrounded rules; L, deleted_access () < past_ﬁeld()

a set of learned rules; and U, a set of

facts in AFB that are not covered by L. #/ deleted access (“Key_on”’”BUS_Start”) <
E=0,L:=0 U:=AFBE; —

U := applyDefanltWinnowinghules (AF B, FB., paSt access (“Key_on”,”BUS.StaFt”)
FRB.); /o reduce AFB with defaunlt winnowing N 7 5 0 0
rules. */ deleted access (“Key.on”,”"Key.chk”) <

iih o ety avecsdont vy emmererins aiL . Past_access (“Key.on”,’Key.chk”)

with an empty antecedent by enumerating all
”

possible consequents. x/ deleted_access (“Key.on”,”Key.out”) <

foreach 1 =1 ... &k do
»

R := extendUngroundedRules (R) ; /% extend past_access (“Keyon : Keyout”)

all ungrounded rules in R by adding all

Essizlle li‘tl:q-e:'::lﬂls to their antecedent. #/ deleted_access (“Key_on’,’m) <

G = createPart:i:allerIuundedRules (r) ; past_access (“Key.On”,m)
Cobecitarione for 2e vasatie. o deleted_access (f,"Bus.start”) <

past_access (f,"Bus.start”)
deleted access (f,”"Key.chk”) <
past_access (f,"Key.chk”)
deleted access (f,"Key.out”) <
past_access (f,"Key.out”)
_ deleted_access(f,m) <
J SET/ W 2322014 PAGE 41 past_access(f,m)



How are the rules learned?

Algorithm 1: LSdiff Bule Inference Algorithm

Input: FB,, FB,, AFB, m, a, k, and 3

Output: L and U

f* Imitialize R, a set of ungrounded rules; L,
a set of learned rules; and U, a set of
facts in AFB that are not covered by L. =/

E=0L:=0 U:= AFB;

U := applyDefanltWinnowinghule=s (AF B, FB.,

FRB.): f# reduce AFB with default winnowing

rules. */

F := createlnitialRules (m);

with an empty antecedent by enumerating all

possible consequents. &/

foreach i = 1 ... k do

R = extendUngroundedRules (R) ; /# extend

all ungrounded rules in K by adding all

possible literals to their antecedent. =/

foreach r € R do
& = createPartiallyGroundedRule= (r) :

/* try all possible constant
substitutions for r's wvariable. &/
foreach g in G do

if isValid (g} then
L =L U {gh
U :=U — {g.matches};
end

/* create rules

end

end
R :=selectBules (R, 5) ; /* select the best

rules in F #/

end
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- Validity
« >2m matching facts
« Match/(Match+NonMatch) > a

R (examples)
deleted access (“Key.on”,”"Bus.start”)
< past_access (“Key.on”,"Bus.start”)
One fact, 100% precision
deleted access (“Key.on”,”"Key.chk”) <
past_access (“Key.on”,”"Key.chk”)
No matching facts
deleted access (“Key.on”,m) <
past_access (“Key.on”,m)
One fact, 100% precision
deleted access (f,"Bus.start”) <=
past_access (f,"Bus.start”)
One fact, 100% precision
deleted access(f,m) < past_access(f,m)
One fact, 100% precision



How are the rules learned?

Algorithm 1: LSdiff Rule Inference Algorithm * For more realistic examples
Imput: FB,, FBE,, AFB, m, a, k, and 3
Ou : Land U °
i/ * 1II;:f'.l.:‘riu‘I:;iEn.l:'l.zn:ﬂ R, a set of ungrounded rules; L, ThreShOIdS do matter
Faces in AFE whar are not covered vy L. +/ - More general = less accurate

E=0L:=0 U:= AFB;
U := applyDefanltWinnowinghule=s (AF B, FB.,
FRB.): f# reduce AFB with default winnowing

rﬂu:Ecjrﬂ:jaInitiﬂJRulﬂs [mm); /* create rules ¢ At the neXt Step more
with an empty antecedent by enumerati all
possibl. c‘;niaquzn?. “ = antecedents are added, e.g.,
reach 1 = 1 ... o
Ell= axtaiilénirauunldadﬂlula; -Ebﬂj;dd I aixltand ° past_m ethod(m,”start”,t) A
ungro ed rules in ¥ ing
E;:ssi:ll-;a léi't:;u;l.s to their antecedent. =/ past_SUbtype(“Car”,t) :
G = crﬂataPartj:allj'GruundﬂdRulﬂs (r) ; added CaIIS(m,“Key.Chk”)
/# try all possible constant —
substitutions for r's wvariable. %/

foreach g in G do
if isValid (g} then

| U2 tcheny: B controls the number of
" rules kept for extension at
En:isalactﬂulﬂs (R, 5); /* select the best 3 the neXt Iteratlon
rules in R #/

end
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Evaluation

* On average, 75% of facts in AFB are covered by
Inferred rules

 ~75% of structural differences are systematic change.
« Concise:

o Textual diff: 997 lines, 16 files
o LSdiff: 7 rules and 27 facts

Techni h Un
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How did the users experience the tool?

* Positive

« “You can’t infer the intent of a programmer, but this is
pretty close.”

* Negative
* “This looks great for big architectural changes, but |

wonder what it would give you if you had lots of
random changes.”

* “This will look for relationships that do not exist.”

Techni h Un
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What about “random” changes?

 eROSE [Zimmermann, Well3gerber, Diehl, Zeller ‘04]

IV,
amazon.com Hello. Sign in to get personalized recommendations. Mew customer? Start here. 0 m
S ——7

Your Amazon.com ¥ Today's Deals | Gifts & Wish Lists | Gift Cards

Books b I E

| | | | |
Books Advanced Zearch | Browse Subjects | Mew Relesses | Bestsellers The Mew “ork Times & Bestsellers Libros

Software Evolution and Feedback: Theory and

Practice (Hardcover)

~+ Mazim H. Madhavii (Editor), Juan Fernandez-Ramil (Editor), Dewayne
Perry (Editor)

Key Phrases: ripple effect measure, feedforward capability,

developrnent effort rethod, International Conference, Mew vork,
Imperial College (more...)

Mo custorner reviews yet, Be the first,

Price: $130.00 2 this iterm ships for FREE with Super Saver
Shipping. Details

In Stock.

Ships frorm and sold by Amazon.com. Gift-wrap available.

Only 1 left in stock--order soon {more on the way).

want it delivered Tuesday, March 167 Order it in the next 3 hours and
24 minutes, and choose One-Day Shipping at checkout, Details

30 new from $41.90 10 used from $41.92

Share wour own custormer images

Search inside this book

Frequently Bought Together

Customers buy this book with Principles of Pragram Analysis by Flemming Nielsan

.l e e Developers who
modified this function

sShow availability and shipping details

Customers Who Bought This Item Also Bought g
also modified...

LN INSIDE!

Software Evolution by

Tom Mens Technische Universiteit
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Java - Eclipse Platform
Fle Edit Source Refactor

Havigate Search Proiect Rum Window Heb

- |[& %

R-rHES (H-K- B DR TR B E 5 W A

iz} Ta, Package Explarer - N *ComparePreferen x

E‘E = public fimal OwerlavPreferenceStore. Crerlaykey| ] nev [werlavPreferenc=Store. Overlayl™
3 |[E- [ ComparsEditarCantributor. jav B nevy OverlayPreferenceStore. OverlavEey(OrerlayPreterenceStore BOOLEAN . OFEN_STREICTUEE COM
fang] |:- ! nev OverlayPreferenceStore. Overlavley( OverlavPreferenceStore BOCLEAN, SYHCHRONIZE SCROLL

rlk: ¥ CompareMessages.java
% + m CompareMavigabor, java
:Ez =M CanareFreferen:eFaue jame

A) The user mserts a
new preference into
the field fKeys]]

MEVW_PREFEREMCE

&F opEN_STRUCTURE_C
BF PREF_SAYE_ALL_EDD
iF pREFIX

3F sHouw MoReE_TNFO
8F spow psELDo_cow

B) ROSE suggests
locations for further
changes, e.g. the
function init efaults{)

o FCompared
of FEm=ys

o fowerlaystore
o [PreferenceChangelis
o fRreviemyiewer

g ComparePreferencers
m addChackSox{Compa:s
createConkentsi Comp
createseneralface(Co
createPreviewer{Con
CreateTexkoomparePs
dispose!)

imk T Al e ek
< ¥

PO E E @ T

nev OverlayPrefersenceStore. OverlayKey( OverlayPref erenceStore  BOULEAN,
nev OverlayPreferenceStore. OverlayKey( OverlayFPref erenceStore  BOULEAN,
nev OverlayPreferenceStore. OverlayKey(OverlayPref erenceStore  BOULEAN,
nev OverlayPrefersenceStore. OverlayKey(OverlayPref erenceStore  BOULEAN
nev OverlayPreferenceStore. OverlayKey( OverlayPref erenceStore  BOOLEAN,

nev OverlayPreferenceStore. Overlaykey(OverlayPref erenceStore  BOULEAN ,

nev OverlayPreferenceStore. OverlayKey( OverlayPref erenceStore STEING,

nev OverlayPreferenceStore. Over laykey(Over layPref erencestore  BOULEAN,
Somew Dverlaybreterencestore. Over laykew Over lavPreterence-tores  BOULEAN .
nev UverlayPreferenceStore. Over layKey( Over layPref erenceStore  BOULEAN UEE SINGLE LINE 1.
Sonew Uverlaybreferencestore. UvarlavEev(UverlavyPFreferenceztors  BUOULEAN

store.setDefault _ = .
store. =etDefault (STHCHERDNIZE SCROLLING,
store. setDefault (SHOW_PSEUDC CONFLICTS,

store. zetDefault (SHOW _MOEE INHFO, false):

store . zetDefaul L (IGHORE WHITESFACE, fal=e]:

=tore.zetDefault (PREF SAVE_ALL EDITOES.

sostore, s=tDefanlt (USE_SELINES, false):

store. SetDefault(USE SINGLE LINE, true];
<

true); I
falzse):
store.zetDefaul t (INITIALLY SHOW ANCESTOR _PANE, false)

false);

public static volid{initlefault=z(IFreferencestore =tore) |4

ROSE keeps a list
of association rules

SEOT_PSEUDQ CONFLI
ITHITIALLY SHOW_ANC
SEOU_MORE_INFOT,

[GHORE_WHITESFACE )
PREF_SaVE_ALIL EDIT

HEW_FREFERENCE) .
AbstractTextEditor.
Ab=tractTexztEditor

JobE_PLINES) .

I3E_BEESCLVE UL,

?

& Related Chanoes

it D @3 v x

Symboal

Filz

| 5up|:||:|rt| CnnFiden:E|

|10 initDer aults(TPreferencestore store
] arg. eclipse, comparejplugin, propertiss

W1 arg. eclipse, comparesbuldnotes_compare, it

El TextMergeviewsar(_omposte parent, int style, CompareConfiguration configuratian)
El propertyChangelFrapertyChangeEvent event)

[ creat=eneralPagel Composite parert)

El CreataTaxtCampareFacel Compaske parent)

El handieDisposaiDispaseEvent evert)

ComparePreferencerade,|ava
plugin.properties
bwildnates_conpare. btml
TextMergetiewer java
TextMergeviewar java
_ompareFreferencePage . java
omparePreferencePadge. [ava
TextMergeviswar java

G 1.0
0.575
0.75
0,75
0,75
0.625
0.623

0.3

- oo o O O =)

Tasks | Corsok |Related Changes




amnn Cormmit anysway?

I There are 2 unchanged entities. Do you really want to commit? | () ROSE al ertS fo r
Incomplete
changes

(" ves ) ( <<Denils )] £ N0 )

Unchanged Entities

Symibol Fibe

1 initDefaultsiiPreferenceStore storel ComparePreferencePage.java
1| org.eclipse.compare /plugin.prope ries plugin.properties
Rose Server Rose Eclipse Client
Guerying e —
Grouping Mining ;E..-ﬂ— —hH . Ruls
— — o |Appiication| —=
] —
Verslon Transactions Rule Saf Supggestions
archlve !
| W

Association rules: E? {_j:
{(Comp.java, field, fKeys[])} changetel et
= { (Comp.java, method, initDefaults()),

(p|ngrOpertles, flle, p|ngrOpertleS) } TU/ Technische Universiteit
e

Eindhoven
/ SET / W&I 23-2-2014 PAGE 48 University of Technology




Experimental evaluation

PostgreSQLL
* Recall: 0.15

e suggestion included 15% of all
changes that were carried out

Precision: 0.26

e 26% of all recommendations were
correct

Likelyhood:

« 70% of all transactions, topmost
three suggestions contain a
changed entity.

EROSE learns quickly
« within 30 days
Extensive evaluation
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Conclusions

* Repositories
* Version control
- File/commit-level change, centralized/distributed
« Mail archives, bug trackers
- Differencing
 Two approaches to identification of related differences:
— Both based on data mining/rule learning
— Interesting ideas, not always impressive results
— A lot of improvement is possible!

Techni h Un
TU i nihov
/ SET / W&I 23-2-2014 PAGE 50 sty of Technology



