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Conceptual process of change
integration™
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Conceptual process of change
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publishing changes | Public
f— - — -« — . — pp| Code
Commit
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Publishing merged changes Releasing selected merged changes
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*in open source software 3



Integration is difficult

= = -

——— - — — —_—— — - — —— = el = ————



Integration is difficult

e ———— ———  ————

» Requires expertise on the system

e e el = _——=——=



Integration is difficult

e ———— ———  ————

» Requires expertise on the system

» May demand a lot of time

e —— m—— — — = — = = - P—— e ———



Integration is difficult

e ———— ———  ————

» Requires expertise on the system

» May demand a lot of time

» Not enough support for integrators™

e —— m—— — — = — = = - P—— e ——



Integration is difficult

e ———— ———  ————

» Requires expertise on the system

» May demand a lot of time

» Not enough support for integrators™
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*deciding when changes should be integrated or not 4



Integrators are using ...
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¥ @ WorldState class
€ mostUsedToolsOn:
» @ Menulcons class
¥ @ LogolmageMorph class
K defaulttogoContents
v 3 NewTextMorphTests
K keyboardevent
# testAcceptContents
&K testClassDefinitionMorphCreation
¥ testCreation
& testFittingToParagraph
K testMethodMorphCreation
& testParagraphAllignment
&K testParagraphAllignmentWhenMov

Morphic-AdrianLienhard.609

(aBuilder item: #Test Ru




Integrators are using ...

¥ @ WorldState class Morphic-StephaneDucasse.601
O mostUsedToolsOn: ic-AdrianLienhard.609
» @ Menulcons class
¥ @ LogolmageMorph class
K defaulttogoContents
v 3 NewTextMorphTests
& keyboardEvent
# testAcceptContents
& testClassDefinitionMorphCreation
¥ testCreation .
& testFittingToParagraph
3 testMethodMorphCreation ~ (aBuilder item: #Test
& testParagraphAllignment
# testParagraphAllignmentWhenMov

Merwicons e lconContents

Mersicons class> >rotatelconContents (removed)

Merwicons class>>scalelconContents (removed)

Menuicons class> »sobdMenulconContents (removed)

Merwicons class > >squeakyMouselconContents (removed)
Menuicons class» »tinyMenulconContents (removed)
NewTextMorphTests (removed)

NewTextMorphTests > > keyboardEvent (removed)
NewTextMorphTests > stestAcceptContents (removed)
NewTextMorphTests > >testClassDefinitionMorphCreation (removed)
NewTextMorphTests» »testCreation (removed)
NewTextMorphTests > >testftting ToParagraph (removed)
NewTextMorphTests» »testMethodMorphCreation (removed)
NewTextMorphTests > >testParagraphalignment (removed)
NewTextMorphTests > >tes&ar)gf%mmm (removed)
WorldState class> >mostUsedioolsOn:

| S
mostUsedToolsOn: aBuilder
o r L dMeny>
(aBuilder group: #MostUsedTools)
withSeparatorafter;
order: 9;
with: [
(aBuilder item: #'System Browser') action: [ToolSet default openClassBrowser]; icon: Browser
tashbarlcen,
(aBuilder item: #workspace) action: [ToolSet default openWorkspace); icon: Workspace taskbaricon.

Ssalltalk globals at: #TestRusaer ifPresent: | :class |
(aBefilder fteam: #'Test Runner') action: [ToolSet defaslt opeaTestRunner]; icom: class

taskbarlcen.

).

(aBuilder item: #'Test Runner”) acticn: [ToolSet defawlt openTestResner]; icon: TestRemner
tashbarlcen.

(aBuilder item: #'Monticello Browser”) action: [ToolSet default opemMonticelloBrowser]; icom:
MOworkinglopyBrowser taskbarIcon]
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» Integrators *
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VVe want to support...

» Integrators *

v aiding in understanding changes

v taking decisions about the integration process
» Developers

V" controlling their changes before publishing
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Initial ideas



» Packages (32)
» Classes (149) (¢ 2] [/ 4] [= 3] { —— oo fo foufou ]
» Methods (1646) (¢ 25| [.7 8] [= 39| T
¥ Variables (157) (= 1¢]

© additions: 9

Q removals: 18

ﬁppﬁ :------. -i:-----

chsmethod Protocol: instance creation  Author: HennkSperrejohansen
buildDisplayPatchFrom: sourceText to: destinationText

~(self from: sourceText to: destinationText) buildDisplayPatch
buildDisplayPatchFrom: srcString to: dstString
“~(self from: srcString to: dstString) buildDisplayPatch

Tstomreuncer [] woleverset ] [—-—-U
E
=

. Methoc
@ PrettyTextDiffBuilder
v @ TextDiffBuilder
o attnbutesof' [z]

0 buillesplayPatcthm to: [«
@ buildDisplayPatchFrom:to:in(
@ buildDisplayPatchFrom:to:in(
@ buildPatchSequence [i]

) buildreferenceMap [7]

O collectRunFrom:startingWith:
© destString: [7]

O detectsShiftedRuns [7]

© findMatches (7]

O formatLine: [7]

The Torch Dashboard V | 8
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» Visualization tool
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» Visualization tool
v provides an overview of changes
V" uses structural & symbolic information

» Written in Smalltalk - Pharo




» Visualization tool

provides an overview of changes

uses structural & symbolic information
» Written in Smalltalk - Pharo

» Integrated with Monticello |




Extracting Changes

A
changes inpresent  %9120C ¥ o
context A -

trunk (svn) / head (git)
version C

A version D
|atest version of

common
ancestor

version B

Changes extraction scenarios |10



The dashboard shows ...

—_— = = ———  ————

» Packages
Classes | Traits
- Methods
- Variables
Protocols™
Authors

Relationships

- — - - SRS S———

—— — — = R i Ll R =

*secondary entities in the dashboard



Change Operations
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» Additions JB
» Modifications o
» Removals O

» Movements (classes)




» Packages (32)
» Classes (149) ¢ 2| |/ 4] =3
» Methods (1646) |# 25| |7 8| |= 39|

¥ Variables (157) (= 18]

Added Removed Modfied
Comment

= I Conventions )

v @ TextDiffBuilder
Q attributesof: (7]
@ buildDisplayPatch [ ]
© buildDisplayPatchFrom:to: [
@ buildDisplayPatchFrom:to:inC

o(cnanges Ilstj(

) collectRunFrom:startingWith:
) destString: [7]

) detectShiftedRuns (7]

© findMatches 1]

0 formau.me ]

et Systemn

;El F—— e

ountemsors )

YIS il

LT D —

o
EL LT T T )

Osmmiement [
AbL
Rl g
L

class method  Protocol: instance creation  Author: HenrikSperrejohansen

buildDisplayPatchFrom: sourceText to: destinationText

~(self from: sourceText to: destinationText) buildDisplayPatch
buildDisplayPatchFrom: srcString to: dstString

“(self from: srcString to: dstString) bulldDisplayPatch

The Torch Dashboard main components

inheritance




—_— = = ———  ————

» Rectangles
packages, classes, traits, methods

» Triangles

variables
» Edges
class-inherits-class //
° 'ﬂ
class-uses-trait -

class-is-extended-in-package

e = e —— E g e ==—=x=——— s

Visual Representation

|4



Component: Change visualizations

Tests-System Settings-Tools
TextDNTEuUBGerRest Difteratorsystemsettings [ ]|
N I
System-RiePackage
TextDiffBulider [] TwoleveiSet [] DiffElement [_] TwoleveiDictionary [_]
A axa 1
v x Sisis e l=lululy| :------- LT L 1T
Oooooooom 0 l
= E e e E
EREREENR
l
| | |
ClassDiffBulider []|| CodeDifrButider [] || PrettyTextOittBulider [ ]
=]




Component: Change visualizations
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Package-centric Class-centric
class visual class visual
Packages . Classes .
representation representation
changed
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Component: Change visualizations

— - = — e — —— =  — — == _ — _ — D

Package-centric Class-centric
class visual class visual
Packages . Classes .
representation representation
structural
changed
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Component: Change visualizations
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Package-centric Class-centric
class visual class visual
Packages . Classes .
representation representation
structural changed and
changed dependents
P structural
5i;;‘z:ent chang:i—sdaitions offeré - o N |M6



Component: Change visualizations

— - —

changed and
unchanged

Package-centric Class-centric
Packages class visuql Classes class visuql
representation representation
chansed structural changed and
° dependents structural
condensed

B e — ———

—_———

Different change visualizations offered by Torch
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Component: Change visualizations
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changed and
unchanged

changed and
unchanged

Package-centric Class-centric
Packages class visuql Classes class visuql
representation representation
chansed structural changed and
° dependents structural
condensed

condensed

B e — ———

—_———

Different change visualizations offered by Torch
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Component: Change visualizations

— = —

Package-centric Class-centric
class visual class visual
Packages . Classes .
representation representation
structural changed and
changed 9 dent

epenaents structural

changed and | condensed | changed and
unchanged unchanged condensed

+ Symbolic Clouds

— e e

Different change visualizations offered by Torch

|6



unchanged
classes

inheritance
(intra-package)

TextoirtBunger [ ] Twoleverset [] Diffelement || TwoleveiDictionary [
PN NN NN NN 2 NN 2

DADADAAD
Addda ‘\ ;------I =i------ T

changed instance variables
added class

modified method body

removed classes

added comment

ClassDiffBuiaser [

|

CodeDifrButider [

AN

a package which is modified

\

modified
classes

|7



comment

class name DHfElement ScreenController
attributes F WY structural
1 3 R P P ) ] 1 B B 1 ;
methods o [] representation
DIfTElement
3 added I 3 added 1 modified
ttributes
d ScreenController
condensed
10 added - representation
methods

18




systemNavigation lg———modified class scope, protocol and author of method

mg_thod showing method diff as a fly-by-help
addition and removal

instance method Protocol: browse Author: AndyKellens

browseAllObjectReferencesTo: anObject except: objectsToExclude ifNone: aBlock
“Bring up a list inspector on the objects that point to anObject.
If there are none, then evaluate aBlock on anObject. *

| aList shortName |

alList := anObject pointersToExcept: objectsToExclude,

alList := PointerFinder pointersTo: anObject except: objectsToExclude.

alist size > 0 ifFalse: [ “aBlock value: anObject].

shortName := (anObject name ifNil: [anObject printString]) contractTo: 20.
aList inspectWithLabel: 'Objects pointing to ', shortName

So

I

urce

Code as a fly-by-help

19



ObjectExplorer

unchanged
class

\

modified class displayed in

ObjectExplorer

changes only mode

modified class displayed in
full mode




Omnipresent class structure

——— - — e = e ——— — — e =
-—=— e e e e — E — - - _ = e — e

- | ~——modified class displayed in
I @ ObjectExpiorer changes only mode

D N s v o o o

. — HITIL Sessss seases seases sessss sesees
I modified class displayed in
f full mode
 — - @ MODashedlUineShape
unchanged :
class '

20




» Metrics with overview of changes
V' Entities x Operations
v Users x Operations

» Filter the changes

| Change summary. | ~ | Change Summary [0y

» Packages (32) HenrikSperrejohansen
» Classes (149) |[# 2| |/ 4] |= 3] RAA
¥ Methods (1646) [# 25| [ 8] [= 39| unknown

€ additions: 25 nk

) modifications: 8 nice

() removals: 39 ar

{D source code modifications: 8 stephane.ducasse

) protocol modifications: 2 stephaneducasse
¥ Variables (157) alain.plantec

€ additions: 9 jannik.laval

() removals: 18 DamienPollet

General summaries of changes




Component: Conventions

—_— e

» Colors represent change operations on entities
» Borders distinguish some entities

» lcons emphasize changes

[Golora.] Borders | Colors [iBardersd

Added Removed Modified Added Modified Removed
Commen t Class, Package }:
/A Variable r 5 N Trait
............
. - - Method source Extension
= S e f Q) mRvaE 8

22



Component: Parameters

» Affect the changes visualizations component

Class status: added, modified, removed,
unchanged, changed™

Relationships: inter- or intra- packages

— —_— = — == —— _——___ el

T = = =i = L =
*Changed := added | modified | removed 23
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Component: Change list

— e

» Shows selected changes

» Resembles the Monticello change
list, but ...

Vv class + metaclass = one class
v adds extra information

v sorted

Classes / Methods

v ) ClassDiffBuilder
€ print:withAttributes:on: [7]
() printPatchSequence:on: [7]
QO split: [7]
() CodeDiffBuilder
» € DiffElement
v € DifferatorSystemSettings
€ differatorSettingsOn:
) PrettyTextDiffBuilder
» ) TextDiffBuilder
»  TextDiffBuilderTest
v () TwolLevelDictionary
O at: [i]
O at:put: [7]
) initialize [7]
) keysDo: [i]
() twoLevelKeys [i]
» () TwoLevelSet




Component: Change details

—_——— ———— i _— =

p Offer textual information of changes

25



Component: Change details

p Offer textual information of changes

kiSouice CadeDiff) Source Code | Protocol/Author | |

buildDisplayPatchFrom:
~(self from C g) buildDisplayPatch

buildDisplayPatchFrom: sourceText to: destinationTex

0: destinationText) buildDisplayPatch

Providing textual information of changes

25



p Offer textual information of changes

kiSouice CadeDiff) Source Code | Protocol/Author | |

buildDisplayPatchFrom:

buildDisplayPatchFrom: sourceText

Source Code Diff ] Source Code
2 Protocol -> private [initialize]
£ Author -> HenrikSperrejohansen [PeterHugossonMiller]

Providing textual information of changes




Torch in action

Package slices: Pharolnbox and PharoTreatedInbox
repositories

26



What do you think it happened!?

Pt | DummySuperciassOfColorPickerMorph

------------------------------------

............

------

llllllllllllllll

..................

27




Graphics-Display Objects

: i s s
L

I Pen D
PN
L 1 il P 1 1]

LT
IIII removed Pen &
PenPointRecorder

PenPointRecorder [ j

removed method clients
—

J

Remo{/ed Pen and PenPointRecéfdef | | 7 - 28



[

JapaneseEnvironment

SuperSwikiDirectoryWra -

-
EToys-Experimental
EToyProjectQueryMorg:

Network-RemoteDirectory

ServerDirectory

S

— feueet

PRServerDirectory D o

225
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Removing a feature (ll)

modified client methods

Network-RemoteDirectory

SuperSwikiServer

Ay

PRServerOwectory []| ~ 7

PaYaN

30



WolsTest.Fointerfinder Kermnel-Objects System.Support
PointerFinderTest oot ObjectExplorer
H H
Tools-Debugger System-Object Storage Tools-Inspector Tools-Process Browser
It b
Pointerfnder ImageSegment Inspector | Tt e et R ProcessBrowser
[oBelafefulxlakal ulm — —
[=R=1=F= =] . . . . . .
: H
H
H
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Tools-Debugger

zzzzzgid

“““““““““““““““““

Kt Ko Ko B0 a0 K0 K0 B




Tools-Debugger

-t

.................

o a0 K0 K0 B0 B B0 Ao

Tools-Debugger

e

class method Protocol: utilities  Author: AndyKellens

pointersTo: anObject
self deprecated: 'Use ProtoObject>>pointersTo instead.’
"Find all occurrences in the system of pointers to the argument anObject.”

“(PointerFinder pointersTo: Browser) inspect.”
~ self pointersTo: anObject except: #()




Removing a feature (lll)

ToolsTest-Fointerfinder Kernel-Objects \

inheritance H
(inter-package)

: I /
Syﬂem-bb}e(t Storage a

p— S — 390003 sewmms sesees gemmes sesess Sems sesses seemes severs
SRR
wowed  dovnel Boseed Sosned Bod onnddl ™

FIilmriirIi it rir ——
- | imagesegment I SUNE [ N O SR Uy SO O S O S gy SR gy O bonsed Bomed Boveed Bed Hosuad LI
|

wifclass method  Protocol: utilities  Author: AndyKellens] | ™ -
pointersTo: anObject -1

M - .
self deprecated: 'Use ProtoObject>>pointersTo instead.’

“Find all occurrences in the system of pointers to the argument anObject.”
“(PointerFinder pointersTo: Browser) inspect.”

~

self pointersTo: anObject except: #()

) [ |U

deprecated methods

e —— e = === e ——— —_———— l—————— L.~ e —
Removed PointerFinder by deprecating its API 34




Introducing a feature

Polymorph-Widgets-Windows Tools-Browser

PopupCholceOrRequestDislogWindow |

35



Introducing a feature

PSUIManager

ll\

N

providing access to
the new feature

ToolBullder-Kernel

Polymorph.Widgets.Themes

Polymorph - Widgets. Windows

S'l'i

added new user interface

Introduced PopupChoice / RequestDialog

Tools-Browser

/

modified to|use the
new user interface




llections-Abstract o
L e
Collection
---I
[ J l.
Collect! - SequenceableCollection ByteString el Ll
des e p————————— p— p— C L L] | -y
17 | CharacterSetComplement WideCharacterSet CharacterSet et
| \ ByteSymbol |77
edhes sehes s L 0 O i -

» Hierarchies may be distributed in different
packages

» Showing inter-package relationship is needed

» Still...We can show it better!!!

37




------------

e [ CharacterSetCompiement

......

» Hierarchies may be distributed in different
packages

» Showing inter-package relationship is needed

» Still...We can show it better!!!
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foped I CharacterSetCompiement
L1 |m

------
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packages
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e [ CharacterSetCompiement

......

» Hierarchies may be distributed in different
packages

» Showing inter-package relationship is needed

» Still...We can show it better!!!
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------------

e [ CharacterSetCompiement

......

» Hierarchies may be distributed in different
packages

» Showing inter-package relationship is needed

» Still...We can show it better!!!

37




Changing Hierarchies




Changing Hierarchies

—_— e

Visualization: Changed classes (details)




Changlng Hierarchies

— e ———  ——  — —
e

—— ===

Pushed up mdexOfAnyOf / Introduced fmdFlrstInByteStrmg startmgAt




Changlng Hierarchies

Collection ——_ added
findFirstinByteString:startingAt:

| CharacterSetCompiement H WideCharacterSet \ ! CharacterSet \

— redefinitions of

pushed up indexOfAnyOf: findFirstinByteString:startingAt:
and variants

Pushed up mdexOfAnyOf / Introduced fmdFlrstInByteStrmg startmgAt 39



NetworkTests-RFC822

NetworkTests-Url

CollectionsTests-Streams

MallAddressParserTest []

urmest []

Base64MimeConverterfest [ ]

ReadWriteStreamTest ]

» Packages (138)
» Classes (1031)
» Methods (23434)
» Variables (2886)

7 41
7 64

* 2

# 54

KermnmelTests-Objects

UndefinedObjectTest [ ]

ProtoObjectiest []

FalseTest []

BooleanTest []

Tests-Digital Signatures

KemnelTests-Classes

SecureHashAlgorithmTest []

ClassDescriptionfest []

Tools-Process Browser

CPUWatcher []

CollectionsTests-Arrayed

GraphlcsTests-Frimitives

Arrayrest []

PointTest []

Flles-System

Muiltilingual-Display

CollectionsTests-Text

CollectlonsTests-Spiitjoin

Symboltest [] WideStringTest []| | StringTest [] Characteriest [] SplitjoinTest
Kermnel-Processes DeprecatedPreferences-Core NetworkTests-URI Tools-Browser
ProcessorScheduler Detay [] Preferences | ot TestURI MethodFinder [ ] | ot et el e

A yellow box next to the class’ name represents a modified comment

40




Editing comments

NetworkTests-RFC822

NetworkTests-Url

CollectionsTests-Streams

MalAddressParserTest [ ]

Urmest []

Base64MimeConverterTest [

ReadWriteStreamTest [

» Packages (138) |~
» Classes (1031) |~
» Methods (23434)

" 64

* 2

7 54

» Variables (2886)

KermnelTests-Objects

UndefinedObjectTest []

ProtoObjectest [ ]

FalseTest []

BooleanTest []

Tests-Digital Signatures

KemnmelTests-Classes

SecureHashAlgorithmTest []

ClassDescriptionTest [ ]

Tools-Process Browser

CPUWatcher []

CollectionsTests-Arrayed

GraphlcsTests-PFrimitives

Arrayrest []

PointTest [ ]

Flles-System

Multilingual-Display

CollectionsTests-Text

WideStringTest []

StringTest [] Characterfest []

CollectlonsTests-Spiitjoin

SplitjoinTest

Preferences

NetworkTests-URI

TestURI

A yellow box next to the class’ name represents a modified comment

Tools-Browser

MethodFinder []

40




attern!

!

Can you see a change

——

Network-Kernel Collections-Strings

Morphic-Menus

Graphics-Primitives

MuRllingual-Encodings

System-Tools Multilisgual-Scanning
Tesset Teses leemi femel Tmeel cnm"‘m p— fesnt lemal I | Teeeed .'-'t :.I: femet Temeel Teeel Teeeal

41




» Provide

Vocabulary involved in changes

Hints towards the developers’ intentions™
» Methods’ source code — vocabulary

» Three symbolic clouds

— e —————

*if there is little vocabulary involved

42



Replacmg method calls

» Packages (56) |/ 13
» Classes (531) |7 16
> Methods(12265) ¢ 1| (& 27
» Variables (1907)

Added Symbols (method calls + class references + attribute accesses) g

nextLine lines |

! Array linesDo: max: new:streamContents: nextPut: size

Removed Symbols (method calls + class references + attribute accesses) g

Cr Chara Cter UPTO: findTokens: String

asstring with:

Visualization: Symbolic clouds 43






Symbollc Clouds (II)

Mixed Symbols (added +

Parameters at IfAb*Se Nt: at: IfAb§E NtPut:

-
Syblldhwgpld hdII 44



Symbolic Clouds (ll)

Mixed Symbols (added + removed)

20

. . 20
rarameters Al:IFADSent: at:iIfAbsentPut:
atput:. e

Added Symbols (method calls + class references + attribute accesses)

47

. N . I
FS I assert: nil - anyOne at: keyAtidentityValue:ifAbsent keyAtValue: ifAbsent: ":",Er@ valueNatin  values

Removed Symbols (method calls + class references + attribute accesses)

i
Nil
_
deStX + |@t|ndex line true characterPoint lastCharacter @ destY ifTrue: text textStyle x Justified

alignment at: characterlndex lastCharacterExtent leftMargin spaceCount and: font IifFalse: fMrue:fFalse:  JustifiedTabDeltaFor: ast astCharac terExtentSetx

ecadingTab max: nextTabXFrom:leftMargin:rightMargin: not pendingkKemX rightMargin tabwiath < - - - - Space false NIl justifiedPadFor:font xem neHelght

44
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» Torch v1 - http://soft.vub.ac.be/torch

Summary

change characterization
change overview

omnipresent contextual diff

=5 =" - =_=———=——e=
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http://soft.vub.ac.be/torch
http://soft.vub.ac.be/torch

—_— e

» Torch v1 - http://soft.vub.ac.be/tc

V" change characte* cha“ges

Summary

45
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» Packages (32)
» Classes (149) (¢ 2] [/ 4] [= 3] { —— oo fo foufou ]
» Methods (1646) (¢ 25| [.7 8] [= 39| T
¥ Variables (157) (= 1¢]

© additions: 9

Q removals: 18

ﬁppﬁ :------. -i:-----

chsmethod Protocol: instance creation  Author: HennkSperrejohansen
buildDisplayPatchFrom: sourceText to: destinationText

~(self from: sourceText to: destinationText) buildDisplayPatch
buildDisplayPatchFrom: srcString to: dstString
“~(self from: srcString to: dstString) buildDisplayPatch

Tstomreuncer [] woleverset ] [—-—-U
E
=

. Methoc
@ PrettyTextDiffBuilder
v @ TextDiffBuilder
o attnbutesof' [z]

0 buillesplayPatcthm to: [«
@ buildDisplayPatchFrom:to:in(
@ buildDisplayPatchFrom:to:in(
@ buildPatchSequence [i]

) buildreferenceMap [7]

O collectRunFrom:startingWith:
© destString: [7]

O detectsShiftedRuns [7]

© findMatches (7]

O formatLine: [7]

vuquilla@vub.ac.be 46
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