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http://rmod.lille.inria.fr

Me in a Nutshell

RMOD team (7 permanents, 20 people)
4 years scientific advisors of Inria Lille (300 people)

Wrote several open-source books
One of the leader of the Pharo community
- http://www.pharo.org
One of the past core dev of Moose data and code analysis
platform
- http://moosetechnology.org

Co-founder of http://www.synectique.eu Syneclt’%que

ve § Analysis



http://www.pharo.org
http://moosetechnology.org
http://www.synectique.eu

Roadmap

Food for thought
Context

Software Maps
Evolution the large
Runtime

Others

Current work
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In biology
diversity is a measure of
ecosystem wealth

I/"‘W




Endemic

adjective, Also, endemical

1.

natural to or characteristic of a
specific people or place; native;
indigenous




An endemic species is one whose
habitat is restricted to a particular
area.




As of 1990, Socrota counted
/00 endemic species




As of 1999, England counted 47
floral endemic species
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How do we value diversity in CS
research?




Can we do research on something
else than Javal/JavaScript?
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How people escaped Cobol?
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How people escaped Cobol?
How will us escape Java?




How can we influence that the next
language will exhibit different
properties if we do not explore
different approaches?
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Final thought about career
evaluation...

How many papers is worth a book?

How many papers is worth a book for non-
academix?

How many papers for a real end users?
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Long term research vision

How to build and evolve
ever-running software
systems?
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Ever-running systems

» Systems that last 10-30 Years+
* Also Systems that we cannot stop
- 30 min downtime per year, fine for extra minute is 30

K$




Objectives in synergy

1: How to maintain/evolve large software
systems?

Moose: a platform for software and data analysis
Synectique.eu

2: Infrastructure for ever-running systems

3: Ecosystem around Pharo
Platform&dynamic language used to create wealth
and innovation




Objectives in synergy
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Encouraging feedback loop

a real problem Develop %
+ an idea Analysis

~

Data > Model <——— Analysis

a validated better idea J

and many more new ohes
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Understanding large systems

Static/Dynamic information
Feature analysis
Class understanding
Package blueprints
Distributions of properties

Reverse
Engineering

Software metrics
Quality models

Debuggers Duplicated code identification
Tests

Automatic migration
Cycle and layer

Analyses Supporting merge/branch
Rules assessment

5/

Representation

Language meta model
(FAMIX)

Extensible reengineering
environment

S.Ducasse

Language Independent

§ Refactorings
=/ Refactorings in the large
- — Embedded procedures
] A A O & —
Reengineering Patterns ' \
Version Analyses e T
Support Evolution E}H

Evoluti

Rules assessment

Dependencies between/inside branches
HISMO metamodel
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Moose

Moose is a platform for software and data analysis. B—
It helps programmers craft custom analyses cheaply.

http://moosetechnology.org

A community work
synectZque .scG

Inventive § Analysis

S Glamorous Team
.o Roassal ObjectProfile
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http://moosetechnology.org

x -0 Moose Finder

Group (29) (FAMIXClassGroup)
v|Q

org:argouml:model:mdr:UndoCoreHelpera
org:argouml:language:csharp:importer:cs
org:argouml:cognitive:Critic
org:argouml:model:AbstractCoreHelperD
org:argouml-language:csharp:generator:(
org:argouml:uml:reveng:idl:Modeler
org:argouml-language:java:reveng:Model
org:argouml:language:cpp:reveng:Model:
org:argouml:language:cpp:reveng:CPPPal
org:argouml:uml:diagram:sequence:ui:Fig
org:argouml:model:mdr:CommonBehavio
org:argouml:model:euml:CoreHelperEUM
org:argouml:model-euml:FacadeEUMLImp
org:argouml:language:java:generator:Gel
org:argouml:kernel-Projectimpl
org:argouml:model:mdr:MDRModelimplen
org:argouml:model:mdr:CoreHelperMDRII
org:argouml:model:euml:MetaTypesEUML
org:argouml:uml:diagram:ui:FigNodeMode
org:argouml:model:mdr:MetaTypesMDRIn
org:argouml:kernel:ProjectSettings
orgzargouml:model:mdr:CoreFactoryMDR
org:argouml:ui-ProjectBrowser
org:argouml:language:cpp:generator:Ger
org:argouml:language:cpp:reveng:CPPLe -
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org:argouml:kernel:Projectimpl (FAMIXClass)
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Some software maps
— to build yourselves at
home




First glance at large systems:
Polymetric views [PhD Lanza]

Width metric

< >

Height metric]

Position metrics i
—>

Color
metric




Understanding systems [PhD M.

Lanza]
b

attributes
< >

methods I lines
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Understanding a single class [PhD
M. Lanza]

Initialize Interface Internal Accessor Attribute

TofeeTa e

A




Understanding classes [PhD M.
Lanza]
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How a property spread on a
system?
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Example : Who is behind package
X?

(4) Visualisation
(3) Analyses flg.n” (B35 7 [EE=
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Step 1 - Model Creation/Import

(4) Visualisation

(3) Analyses ll_}[] TENCERTT
/ SEEE EEEEE
(2) Model sa"") [ma5="
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Definition of a model to represent entities
Data Extraction (CVS...)




Step 2 - Analyses

4) Visualisation
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Who wrote how many lines of code?




Step : 3 - Creating the Map

Packages Properties
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Boss at a glance

Interactive tool
Data in perspective

(4) Visualisation
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How to support remodularisation?
[PhD H. Abdeen]
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How to support remodularisation?
[PhD Hani Abdeen]

How to understand the fan-in/fan-out of package?

How to help remodularizers?

*|s this package cohesive?

* What is the bandwidth with others?

* What is the most used/used by class?

* What is the most important (internal/external view)?
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Software Evolution in the
Large




Evolution in the small

L

238

239 Quick Fix rizedTypes were created for it

240 Source right

241 P P

242 Refactor Move...

243 Ni :

244 Surrour?dwlth Change Method Signature...

332 Local History Extract Method...

247 References Extract Interface...

248 Declarations

249 Extract Superclass...

;2? @ Addto Snippets... Use Supertype Where Possible...

ggz RUN AS Pull Up...

54 Debug As Push Down...

322 Validate Extract Class...

257 = Create Snippet... Introduce Parameter Object...

258 T tJavadoc(), Tmx, source) == nuilL) 1
259 —h ilationUnit) node.getRoot();

260 Compare With > CommentIndex(node);

261 l vith s -1 o

262 Replace Wit mment) astRoot.getCommentList().get(iCmt), fmx, source
263

264 Preferences...

265

266 Inheritances()) {

267 Reference lastRef = (classSummarv ? null : context.aetl astReference()):




Evolution in the small

Modification (refactoring)

*On 1 entity

« Small number of parameters

* Well defined behavior

* “Preserve code semantic”

* Generic (constrained only by the programming language)




Evolution in the LARGE
* Eclipse v2.1 = v3.0

IDE

IDE Team/
Help Update Text Tex Compare| Debug | Search | cyg
(optional) (optional) (optional)

Ul (Generic Workbench)

Resources

JFace (optional)

SWT

Runtime

Resources

Runtime (OSGi)

v2.1 (Extensible IDE) v3.0 (Rich Client

: ﬁ Platform)
l o R




Evolution in the LARGE

Restructure architecture

Large refactor

Break a big class

Introduce a design pattern (e.g. MVC,
Hybernate)

Migrate to a new library version

I@“’“f




Evolution in the LARGE

* Evolution
— On several entities
— Complex behavior
— Specific to the domain, system, and task
— May break code semantic temporarily

I"'m’“’-




Evolution in the large:
Automated rules to support
migration [PhD A. Hora]




Mining APl Change Rules

* In Eclipse, 42% of the methods in version
1 were not In v.2

* In Pharo, a simple API change affected
thousands of clients

* Clients should not but do call internal API

T D




How to help migrate from version
to version?

?

Clients I

System System System
V1 V2 V3




Mining APl Change Rules

1. Extracting deltas

revisions

deltas

‘ 2. Discovering rules

“ N

selected
deltas

Create rules
(data mining)

Select deltas

Arolla — 11/08/18



Mining APl Change Rules

Format of the changes
)

deleted-invoc(context-id, signature)
deltas

added-invoc(context-id, signature)

Diff of method foo() between version 1 and 2

— self.add(MooseModel.root().add(model));
+ self.add(model.install());

Formatted changes

deleted-call(“foo()-rev2”, “MooseModel.root()”)

deleted-call(“foo()-rev2”, “MooseModel.add(MooseModel)”)

added-call(“foo()-rev2”, “MooseModel.install()”)

19
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Mining APl Change Rules
Request:

oo | ab [ b [t
ENENEE
0 | e Liooh Lt Lmt

e
deltas
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Mining APl Change Rules
Request: m

1st step: selecting deltas

foof) | a) | bar) | )
added
- ENEEEN _added _

a) | e | fool) | ) | bar()

fool) ‘ bar()

21
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Mining APl Change Rules
Rule: m» m Confidence = 75%

1st step: selecting deltas
2nd step: discovering rules

{000 | a0 | bar) ) et

d) | e0 | 0 e

0 | bar() )

22
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Mining APl Change Rules

ISNil().if True(*™) — ifNil(*)
keys().do(*) = keysDo(*)

intersect(*) — intersectlfNone(*,*)

Scanner.new().scanTokens(*) — parseAsLiteralToken()

RegisterAsApplication(*) —
WAAdmin.registerAsApplicationAt(*,*)

Character.cr() = ROPIlatform.current().newLine()

Arolla — 11/08/18
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Rule Validation

Are the generated rules valid to experts?
Yes between 46% to 86%

62 17 20 25

46%

95 68 24 3 74%

50 43 7 0 86%

23 15 8 0 65%

Roassal 36 28 0 78%

Seaside 76 61 15 - 80%




Tool Support

On request rules List of rules 2- Association rule pane 3. Delta pane Default displaying: list of deltas

APIEvolutionMiner - Pharo30
st of Rudes

1. Input pane W Association Rules A1 Deltas
Min support < o Associstion Rules (1) Map

lw geOeltastrategy v Added Navtiust mplementSelector: (B0 -
|5 ClassOvganczer defudt a Mrotocol unclassifed Abstrac tNaUtA LA Yetunclassifeds rng (D
alTimeStrategy v NethodClassifer,CassifyiyOthenmplementorns: (BED

Smaltalimage, ixUpfroblems WWthaAlC stegery (RED
Resquest CodeMolder.categoryfromiserwithromptifor: GEEED
Request. < 3
q association rule
TPweBehavor.updateMethodDiw bonarySelector: (RED
TChssAnd TranDescrpbon,complemnostyng: (ED

AbstractToolcategonzeMethodsiofifrom: SNl
Syntarfrror,setClassic odeserroriocabon;debuggerndoitfiag: (D
TChssAadTratDescrpbon.uncategonzedMethods (I
H CodeMolder . categoryfromiUserwithtromptifor: GEEED
Confldence and Support Of the rU|e Browser.categorzeNiUncategonzedMethods (B
AbstractTool class protocolSuggestonsior: CRERD

BrowseraddCategory .
Ok
Delta - wohifrom: (s tebanLorenzano m 26 June
de SCI’lptlon categorzeMethods: aCollecbon of; aClass frome aCategory CMtegonzeMethods: aCollecbion of; aClass from: sCategory .

"Present a choice of categonies or prompt for » new category name and add it before the curres “Fresent a choxe of categones or prompt for a new category name and add it before the curre

|Mvop¢tm1d?vdo-wm|
4. Examp|e aColection ifEmpty: [~ self],

he'per pane aChass i [“self],

| labels repect ines oldndex newhame |
aColecton iIEmpty: [* sell).
aClass N [“self],

Rabels 1= OrderedCollechon ne
labels

Deleted call Added call

labels 1= OrdereaCollechon

rewName 1« UIManager default (hooseOrMaguestirone labels lmes: Ines btle: ('Change Protoco
newhamne N [ “sel ),
rewName (= newName 35ymbol,
aCollecton do! [ntem |
item methodClass organizabon
classily: item selector
urder: newName
swppressifDefaults tree |,

nes add: labels size 1,
newNamae « UManager defalt chooseOrRequestfrom: labels nes: knes btle: ('Change Protocad
newName imd: [ “self ],
newName ;= newName asSymbol,
aCollechon dos [wtem |
tem mehodClass organzaton
classily: item selector
wnder; newName
suppressifDefauit: true L

Older revision Newer revision
L SR R
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Tailloring runtimes
[Ph.D. G. Polito ]




Application extraction example

MainApp>>start
logger := StdoutLogger new.
logger log: 'Application has started’.
"do something"

logger log: ’Application has finished’. SpeCial ised ru ﬂtime
‘ e Minimal applications

| StdoutLogger»newLine 1§
stdout newLine. {

StdoutLogger>>log: aMessage
stdout nextPutAll: Time now printString.
stdout nextPutAll: aMessage.
stdout newLine.

RemotelLogger»log: aMessage

| socket | U N used »
socket := self newSocket. .
socket nextPutAll: Time now printString. COde
socket nextPutAll: aMessage.

socket newLine.

RemotelLogger»newSocket

"creates an instance of socket given some configuration” *'
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Qur approach: Run-Fail-Grow

hvipeyvisoy
Vivtualized Runtime
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Qur approach: Run-Fail-Grow

Vivtualized untime
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Run

Vivtualized untime
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Run-Fall

hvipeyvisoy
Vivtualized Runtime
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Run-Fail-Grow

3. CoOpy missing

Vivtualized Runtime
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Run

- |4. resume

Vivtualized untime
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No reference from virtualized to
Nypervisor

NoReferences

o |4. resume

Vivtualized untime
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Virtualized 1s now standalone

6/




Application Tailoring

Results
Addition 11 99.99%
Simple Refllecnve 30 99 839
Operation
Factorial 100 + 1/O 89 99.39%
Web Simple App 573 96.73%

Experiments with empty seeds

68



Object Space

- First-class virtualized runtime

- It's a meta-object! => MOP

Vivtualized

Language Manipulation
e.g., create class

Application

Scaffolding
e.g., smart proxies

Object Manipulation
e.g., set slot, get slot

Execution manipulation
e.g., create process, get stack frames
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What about cycles?

[ PhD J. Laval]




Building a DSM

A/\B
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DSM for software architecture

|';. .. E I:.I.
S

[Sangal 2005]
E I
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PharoCore 1.1, 1 15 packages - 78 in cycle
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Causes and distribution

S.Ducasse
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|: outgoing funne =

..  me D: two classes referring
T I each other
“E - B - E F: candidate for direct
cycle fix
.- .-. . - oo u
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o A: indirect cxcle
: candidate for: ; il .-"" |: incoming funnel
direct cycle /
fix  B* o o
G: invocations
B: complex cycle
B: complex cycle

E: high % of target

impacted
- - g .
L L [ H: inheritance
C: accesses C: accesses

+ other
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A Simple Cycle

/ Y‘
6
PackB 4’_\

~~—>—>| PackC

PackA 15

centre de recherche
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Possible solutions

: Layer 1 Layer Not Attributed
» Manual layering 1‘
PackC 6
* Ignore cycles / l "N\
19 PackB
// 15 A34/
» A cycle in one layer R e T S e

* Remove lightest dependencies

centre de recherche
LILLE - NORD EUROPE



Possible solutions

» Manual layering e ¥
=
Layer 1 A 12
* lenore cycles * o LTI
PackA :/ — M PackC
- \Q A/
* A cycle in one layer e (e

* Remove lightest dependencies

centre de recherche
LILLE - NORD EUROPE



Layered Architecture

Layer 4
Ul
/ NG
Layer 3 \
5 PackC
Py,
/ LEB
Layer 2 Ve
PackB 19
\ 15
L
Layer 1 — V
PackA
8
\ v
Layer O
Kernel

INSTITUT NATIONAL
DE RECHERCHE centre de recherche

EN INFORMATIQUE LILLE - NORD EUROPE

ET EN AUTOMATIQUE



Different futures

[ PhD J. Laval]




How to assess multiple futures?

Before performing a change, can we assess and compare
it with multiple other potential futures?

Ok but our models contain millions of entities :)

Keeping deltas is tricky




Orion: Minimal copy

YA
A |« B [= C
V2 Y
B C'

Friday, June 17,2011 81 /65



Orion: Access resolution

YA

vl:A referencers referencers

=> {C)

v2:A referencers referencers

=>{}

Friday, June 17,2011

82 /65



Orion Meta-model

parent

/ OrionModel )
"i changes 0-n | OrionAction on
i<]— contains(OrionEntity): boolean
| createChildVersion(): OrionModel [ | run(): void
1 | retrieveEntity(OrionEntity): OrionEntity A
Version 0.n A 1 N1 targets
changedEntities - -
currentModel Q o.n AtomicAction
[ 0 -
. rionEntity
rionContext . <] 0..n , ,
OrionConte <<interface>> <]_ CompositeAction
currentModel(): OrionModel cu'rrentVersmn(): OrionEntity |

\_ — orionID(): Integer

OrionPackage

OrionNamespace

OrionMethod

OrionClass

Orionlnheritance

Orionlnvocation

OrionAccess

[TITTITT

OrionReference

Implemented on:
top of Famix

L

Friday, June 17,2011

83 /65



Evolution In the large:

GWT to angular

PhD CIFRE of B. Verhaeghe for Berger-Levrauit




GWT Typical Application

- 26 000 Classes
- 450 web pages
- 974 000 invocations
-1 063 163 LOC (Ul)




GWT big kitchen (bac a sable)

bigKitchen ~ 8979 éléments

2

T
L '4 ~ \
==
N
\f' \\))

\\
<
Y \
= /i\\

]

=

N

eeeeeee . :‘;\ I\ \) = S A
PPPPP : _ QAN ‘,} . N .
LY Vi ¢ "AX??‘Q‘&%‘\\ N Y ‘im‘.‘& -
’ — "l O\ et ‘ﬁ %\\4‘\ S :‘5 “‘Ii"‘\‘d \

,‘ N
\
AR

NV B
X | 5 iﬁ s =
2w
L]

N S

IESE
T
W

*Y
N

]V
Y

N
WE2\

d

| IR AT
’/«é@. I'A
N7

.

)

N,
A 7
N

X

o




N
= N A7
NI .
N o=
< >
f N
<— e "
e
- S
= -
—
i %jx
2 \f ~
g N
g X .
N\
Q/ N\

Noir-> des phase/page web o A X/ \\
Rouge -> Business Page (grc v t/ N
“ N \

Gris -> quout . 4 J/ ¢ J/ J/
ert -> vviaget container Z \ \
Xautne -!Vx?d;et Ietaf ‘Y jt% A f i f t X X %j\\\
SXTRARRRAE

I&z'z/a,-




GWT -> Models -> Angular *

4

'

Short, I

.
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GWT -> Models -> Angular *

GUI
Metamodel
P
GUI extraction T SUieq -
2] /
Java application
model
u] — Target Angular Apphcation
f ‘ Extraction of
Extracton of the Java Model l Behavwoural code

L U

(o 3 Behavioural code exportation
Extraction extraction -/{ﬂ

GWT Behavioural code

T ——
« —_—
="’ g

Original Application




Metamodel

attributes 0..*

Acti actions  caller >| Attribute
ction ‘ widget
7 : widgets
Widget
Call Service Call Phase
JAN
Service ca||v1
Phase lbelongsTo O.. .
1.+ widge Business Page

Fire PopUp




Results

(0 Boites de dialogue (hors phase)

Navigation par phase * Boite de dialogue modale
EXport » Quvrir un onglet : : -, :

» Ouvir une boite de dialogue modale i ) )
— » Quvrir une boite de dialogue non modale .

» O % boite de dial 2 fal

g Boites de dialogue (hors phase)

Navigation par phase * Boite de dialogue modale
* Boite de dialogue non modale
* Message d'information
* Message d'avertissement
* Message d'erreur (métier)

* Quyrir un onglet

R : boite de dial 'al

B Q!!![!-" une hQE. e dg di!!ﬂg!!ﬂ non mﬂ.b

» Ouvri boite de dial ) tal

* Message de confirmation
* Message d'erreur (exception)




Results

(0 Etiquettes formattées (pour les listes)
Montant : 10 000 000,00 €
Export Pourcentage : 1,50%
Booléen (1) : Oui
— Booléen (0) : Non
Date : 26/06/2018
Durée : 3 ans, 2 mois et 1 jour
Enumération : jour(s)
Entier : 999999999
Entier long : 999999999999999999
Entier short : 999

Etiquettes formattées (pour les listes)

Montant :Pourcentage :Booléen (1) :Booléen (0) :Date :Durée :Enumération :Entier :Entier long :Entier short :

A 35




Future work

Behavior code model

Specific representation of layout

Extract complex structure (such table data structure)
How to evaluate GUI migration?




How can we help merging?

What is the impact of a change?
PhD of V. Uquillas-Gomez (Paid VUB)




How to support merging
branches?

develop master
*ﬁ e I F T e Manual tasks are
Pharo1.0\‘“-“‘\ Squeak 4.1 Cuis 33 needed
R Qwak
T \“xf{ﬂEdﬂar
Etoys 4.0 Squeak3.10 "~ _ |  cuisag .
T _____—» Dependencies betwee
Etoys 3.0 Cuis 1.0 Chan es
\‘ ' T Squeak 3.8————— g
=
Squenk 8.7 R Integrator is not
~Sgy = the author of the

S =3 - changes
= Forks ™

No guarantee that
G ! t the system will work
J




Changes and branches

Stream of changes (chains of commits) Single delta (commit)

-0 JET of and o/ - Monticello)
Deltas. Changes with dependencies > Stream diff | Working copy diff
17 o - e d [ S LTS (S STAY versontist
16 — M { Iresut] I
15, fommi MCFeReposaoryspector [T 670 resukt = self
14 (o poos (N Mot sure why we need the udly Error vager f
13 lomml- recapt 8.( o bellmmwammm o

-Addeda -
1:&--. 8f a bl [ sertiock fa
10 iommi -soveden 0 s By [ $;| y a b
05 omm e 8.( ooy E5% o e source code diff "~ ..
108 1 Added preambie which Closes 0pen MC repositonss. MCReposicryrspeciorsaversiontst [ % 0] [ T G0 (100])]  S—
107 (o M S370) $e 3174 * result cobect] e se¥ versorrichioht
) MCR
05, cmmi ot al MG 8.. ackage ~ result coect
s I changes s 2 S

|| fmomhc u}  cmm 32201

repOSATrY's 1 refresh ey e Sl performanc
Cache’ 50 hey qetrstnces o he ongnal < (self
Needed deitas  Potential deitas > © MORepostonrapec torssordersoncs (195
o ¥ versonHaright (self)
@ MCRepositoryrepector>oversiortghiaht (1
f N v ¥ versonhamesFoNcPackageSek ton (self) ¥
delta dependencies 8-: change dependencies
L MC) [
¥ versoriamesForSelectedPackage (self)
e Q M age
source — Omc age
Dens -
ema i 3n mcermesace conventions
ey 15 nave D ———
epentency s mmtrpte

Change & Dependency Meta-| History Meta-Model Single-delta Change Meta-Model
Model and Analyses (RingC) and Analyses and Analyses (RingS)

.hu’a,- E




Understanding a change

)J Changed Packages Changed Classes (details) Symbolic Clouds

Settings-Tools

» Packages (32)
» Classes (149) [+ 2] (=3

» Methods (1646) [# 25| [/ 8] [= 39|
¥ Variables (157) [= 18]

© additions: 9

© removals: 18

OffferstorSystemsettings [

System-FliePackape

VY VVVVVYY A Ada a I
2§:22MA - =------- SLLTT ]
Added Removed Modified T a -
Comment ........
. . Variable .I.lllll
EE Method source |!§l
NA A Class' package class methed  Protocol: instance creation  Author: HennkSperreJohansen

buildDisplayPatchFrom: sourceText to: destinationText

_ e WAFsh “~(self from: sourceText to: destinationText) buildDisplayPatch
TS SAESS = Sl buildDisplayPatchFrom: srcString to: dstString
I

All changed — ~(self from: srcString to: dstString) buildDisplayPatch
Viz. Relationships
intra- packages ™

asses | M -LHVAS
@ PrettyTextDiffBuilder
v @ TextDiffBuilder

@ buildDisplayPatchFrom:to: |
@ buildDisplayPatchFrom:to:inc
@ buildDisplayPatchFrom:to:inc
@ buildPatchSequence [7]

) buildreferenceMap [7]

) collectRunFrom:startingWith:
) destString: [7]

) detectShiftedRuns [7]

© findMatches [7]

) formatLine: [7]




Package Structure

System-FicPackage

unchanged
classes

inheritance
(intra-package)

TextDITBulder D

DAD DD D
BDADEDDDDE
FapEa Ay

Twolevetset [ ]

PN
-

"“llii'\

added comment

|

|

|

changed instance variables

—modified method body

ClassDirrBuiaer [_]

CodeDiffButider [_]

AN

modified

classes

Diffelement [

Ad D
2 1 1 1 1 J | |

TwolevelDictionary D

added class

removed classes

a package which is modified

Vlsuallzatlon Changed Packages (detalls)

98



Omnipresent source code

SystemNavigation |gq———modified class scope, protocol and author of method
method 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.
alList inspectWithLabel: 'Objects pointing to ', shortName

Sourc;é Code as a fly-by-help



Torch: Which changes?
Where? Who? What?

A set of changes, involving:
S packages,
9 classes,
~40 methods

class method {utilities} AndyKellens 6/11/201014:33

pointers To:anObject
self deprecated: 'Use ProtoObject>>pointersTo instead.’

"(PointerFinder pointers To: Browser )inspect.”

~ self pointersTo: anObject except: #()

"Find all occurrences in the system of pointers to the argument anObject."




Streams of Changes:
On what other changes does this change

depend?

source branch

CoOmMmon
ancestor
successive analysis
_, | | versions B
I ——=p dependency
- analysis

characterization
of dependencies
and deltas

—

LU7 it v st of " e agn o publc Citeones indin .
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Other Software
Evolution Challenges

Blockchain, test selection,




Which tests to rerun?
[PhD CIFRE ATOS V. Blondeau]

Test Selection

Automatic Test Selection

3 hours £|> 5 minutes

Select only the tests related to the changes
and run only those ones




Blockchain modelisation
[PhD - S. Bragagnolo - Berger-
Levrault]

How to capture and model existing process?
How to model and simulate domain of trust and
possible architecture?

What are the tools for business blockchain

engineers?




SmartAnvil: Tools for SE-
Blockchains

____________________________________

____________________________________

Ukulele Call Graph i
Smart Inspect SmartMetrics
Fog Live SmartGraph Fog ByteCode
Fog Comm SmaccSol
Blockchain Code
(Ethereum) (Solidity)




And embedded procedures?
[PhD J. Delplanque]

BlogPost

BlogPostHistory

id: INTEGER

id: INTEGER .
title: VARCHAR(256)

title: VARCHAR(256) content: TEXT

content: TEXT o

when_historized: DATEANDTIME
row_id: INTEGER REFERENCES BlogPost(id)

Trigger backup the old

row in BlogPostHistory

before UPDATE query

UPDATE execution
Query

* Dependency Analysis — How to know which entities potentially need
to be changed when an entity is changed?

e Recommandations — How to adapt an entity to a change on a entity it
depends on?

e Embedded Behaviour Management — How to keep the
behaviour embedded inside the database working after a change?




“Refactorings” for Embedded procedures

SQL meta-model

NamedEntity

+ name: String

0
<]——- EntityInNamespace

*

trentities

JA

1 BehaviouralEntity

0..1 ’mamespace

Y/

DerivedTableReference

SourceAnchor

+ lineBegin: Integer

+ lineEnd: Integer

SourcedEntity

+ sourceCode: String

+parameters
Parameter

NamedEntity

_|>

+ name: String

0.*
+type| 1 0..* |[+parameters
1

References Entities

1
ColumnsContainer StructuralEntity <17 Namespace AbstractType
+container
+columns +constraints
0.*
Table Column 1. 0.” Constraint Type
+columns
+table 1 +referencedColumns|1..* 0..* [+columnsReferencing 0..* A 1| +type
+constraints
- J
PrimaryKey ForeignKey Unique Check NotNull
+fkReferencing
StoredProcedure
Column Type Parameter
+ references: Reference[0..”]
DerivedTable LocalVariable Table View
1
StoredProcedureCall ColumnReference TypeReference ParameterAccess
1 0..1|+table
LocalVariableAccess TableReference ViewReference
+arguments
Reference
0.*

1
+ columnBegin: Integer .
+ entity Table

+ columnEnd: Integer AbstractType :

+ype +localVariables| 0..*
1 |+anchor 1 |+table
BehaviouralEntity +ype| 1 .
LocalVariable
ColumnsContainer Z; 0..* |+localVariable
| +triggers
0.
>
QueryContainer a ( Trigger 0..*+riggers
g —
4 % +stdredProgedure
¥
| | | ; 1 0 0 1 1[+storedProcedure
1 ~ StoredProcedure TriggerStoredProcedure
View DerivedTable <
+ references: Reference[0..*] + isVirtual: Boolean
+viewDefined ’ 1 +derivedTableDefined 1 ?+container v
{> EntityinNamespace
- 0..*|+queries
+definitionQuery 1
+query
CRUDQuery ‘ N
1
— I I ]
1
~— SelectQuery InsertQuery UpdateQuery DeleteQuery
+definitionQuery
Clause +clauses Y,
+references: Reference[0..*] 1.7

Behavioural Entities




Recent works




[ICSE19] ROTTEN GREEN TESTIS. ...

> A test passing (green)
» A test that contains at least one assertion

» One or more assertions is not executed when test runs

109



[ICSE19] A LITTLE SKETCH OF A ROTTEN GREEN TEST

class RottenTest {
method testABC {
if (false) then {self.assert(x)}

}



[ICSE"19] THEY DO EXIST

Found originally in Pharo

Already found some in Java



Eo

RmoD @

Stepping back




x -0

Group (29) (FAMIXClassGroup)

A DENOEONEEONOEOEEEREEREEEEEEREA

Q

org:argouml:model:mdr-UndoCoreHelper a:
org:argoumlianguage:csharp:mporter:ce
org:argouml-cognitive:Critic
org:argouml:model-AbstractCoreHelperC
org:argoumllanguage:csharp-generator:(
org:argouml-umk:reveng:idi:Modeler
org:argoumlianguage:java:reveng:Model
org-argoumllanguage:cpp:reveng:Model
org:argoumllanguage:cpp:reveng:CPPPal
org:argouml:uml:diagram:sequence-uiFig
org:argouml:model:mdr-CommonBehavio
org:argouml:model:euml-CoreHelperUM
org:argouml:model-euml-FacadeEUMLImp
org:argouml-language:java-generator-Gel
org:argouml:kernel:Projectimpl
org:argouml:model:mdr:MDRModelimplen
org:argouml:model:mdr-CoreHelperMDRI
org:argouml:model:euml:MetaTypesEUML
org:argouml:uml:diagram:ui:FigodeMode
org:argouml:model:mdr:MetaTypesMDRIr
org:argouml:kernelProjectettings
org:argouml:model:mdr-CoreFactoryMDR
org:argouml-ui-ProjectBrowser
org:argouml-language:cpp:generator:Ger
org:argoumklanguage:cppireveng:CPPLe
>

Moose Finder

orgzargoumlkernel:Projectimpl (FAMIXClass)




Encouraging feedback loop

Develop
a real problem Analysis
+ an idea [\ \
Data > Model —— Analyvsis

a validated better idea J

and many more new ohes

I‘“‘b’-




New Generation Moose

New metamodel generation
*Designing/Reusing traits
* Composing metamodels out of traits

Now
*Working on new IDE
*New tools

* You can join and have fun with us




®® Ready to collaborate
RMoD @

Interested by challenges
® migration help
® sorting bugs
® assessment
® rule extraction
e software map
® rearchitecturing
® service/micro service identification
e blockchainisation :)




