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x ©ittp://stephane.dicasse:freeir

x Go-creator of Moose
x  Co-founder: of http://www.synectique.eu

x Core http://www.pharo=project.org developer

x Coder and designer
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RMOD Challenges

How can we build evolvable software?
- systems that runs 24h 7/7
- iIn my system some objects were born in 1980 and
migrated since then, how can we make this the default?

How can we build dynamic but safer?

- Need for reflective and dynamic systems
- Can we make them safer?
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Two faces of the same coin

How to help maintaining large systems?

we design meta analyses & tools (to invent new tools and
analyses ;))

What is the language runtime infrastructure to support

evolution?

we are rethinking dynamic language fundamentals
Mixing OSes and languages

&Y/Zé,a/- EMETTEUR - NOM DE LA PRESENTATION 00 MOIS 2011 -
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Axis 2- Past: Dynamic Language Infrastructure

La perfection est atteinte, non pas lorsqu’il n’y a plus rien a ajouter, mais lorsqu’il n’y a plus
rien a retirer. St-Exupery

Some Topics
Classboxes: Modules for open-classes [OOPSLA’05]
OOPAL: OOP + APL Generalizing message passing [OOPSLA’03]
Encapsulation for dynamic languages [ECOOP ‘04, OOPSLA’04]
Reusable behavior:Traits [ECOOP’03, OOPSLA’03, Toplas, ..., OOPSLA’07]

Impacts

Traits used by
Perl-6, PHP 5.4, Squeak/Pharo, Dr-Scheme

variant Fortress (SUN Microsystems), Scala (EPFL), Multiple type
systems (Drossopoulos, Reppy, Liquori, Bono...)

- o®
informatics,mathematics
& e W4 a 6 RMod ‘
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Infrastructure for Safer Reflective Systems

- Unpluggable reflection

- [solation

- Fast serializers

- First class references

- Clutter collector (memory)

First Class
References

First Class Slots

unPlugMeta

Proxy
Bootstrap

Clutter Collector

Isolation Fast Serializer

NativeBoost Opal
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MY MNEL) DESIGM WIILL
MEET ALL OF QUR
CUSTOMERS CURRENT
AMD FUTURE NEEDS.

Wednesday, December 12, 12



Software s

Complex




DU I
2' 299 © '

.
-
-
-
-
-
-
-
-
.
-
-
-
-
-

R R R T E T T T Y Y

-
-
-
L4
”
-
»
-
-
-
-
»
.
-
»

L L L L B B B N N

Wednesday, December 12, 12



1’000°000 lines of code

* 28 = 2 000 000 seconads
/ 3600 = 560 hours

/ 8 = (0 days

/ 20 = 3 months




Facts

x Cobol > 60% world software
x /0% of business applications

x Applications cobol handle 85%

x Cobol grows of 5 billions lines of code
oer year [eWeeks, 2001]




Counting a bit

®x 1 sheet ~ 60 lines of code

= [WoO sides ~ 120 loc




Windows NT 3.1 (1993)

x 435 MLOG

i

3./5m

Encyclopedia Britanica
(15 ed., 32 volumes)
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Windows server 2003
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Business Relevance

x 1990 — 120 billons LOG In maintenance
(Ulrich, 1990) 100 km height )

x 2000 = 250 billlons LOG in maintenance
(Sommerville, 2000)

x Maintained code double every 7 years
(Muller et al., 1994)




What”? It still exist?

®x Advanced languages (OO, AOP)
x \odern Processes (RUP, Agiles)
x Quality (CMMi)

x New Development (MDE, SOA)




One upon a time

* Un marchand de moules construit un magasin a
Dunkerque ...

-~ -
g —
o
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Il etait une fois ...

e | es affaires marchent bien

L g
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Il etait une fois ...

* VVraiment bien
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Il etait une fois ...

* Les employeés veulent un restaurant
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Il etait une fois ...

* Les directeurs, une terrasse
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Il etait une fois ...

 La lol impose une sortie de secours
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Il etait une fois ...

» La concurrence offre des goodies aux clients,
I'entreprise ... une piscine !
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Il etait une fois ...

etc ...
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| aws of software evolution

= Continuing change

® A program that is used in-a real-world environment
Must change, or become progressively less useful in
that environment.

= [ncreasing complexity

® AS a program evolves; it becomes more complex,
and extra resources are needed to preserve and
simplity Its structure.
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Software Is a living entity...

® Early decisions were certainly good at that
time

x But the context changes

= SimCity 2000 - [Jul 3575 <LAKELAND> $20,000] [~ |2}

Disasters Windows Newspaper

x Customers change

® [echnology changes
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Maintenance = Success!!




Ve only maintain usetul
successiul software




Viaintenance 1s controlled by
external factors (SUCCESS,
laws, people...) and not
ariven by software




Maintenance IS continuous

Between 50% and 80% of
global effort is spent on
“maintenance” !

Development

4% Other

18% Adaptive
(new platforms or OS)

18% Corrective
(fixing reported errors)

60% Perfective
(new functionality)

“Maintenance”
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RMOD

RMoD: code analysis, metamodeling, software metrics, program
understanding, program visualization, evolution analysis,

refactorings, legacy code, quality, ...

Current focus
Remodularization analyses
Reverse

Analyses

Quality models (PSA-Airfrance) Engineering

Towards semantic merge

Rule and bug assessment Representatlor/

Collaborations
Soft-VUB (Belgium), Pleiad (Chile)
UFMG (Brazil), SCG (Swiss), LIRMM

lrrzia —~
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Software Metrics

Quality Models
| Duplicated Code Identification
- Test Generation
Understanding Large Systems Code Pattern Identification
Static/Dynamic Information
Feature Analysis Analyses

Class Understanding
Package Blueprints  Reverse

Engineering / e
& o

Representation Trangformations

o

Wiz

LT

Evolution Language Independent
Refactorings
Language Independent Meta
Model (FAMIX) F
An l?xtens:ble Reengineering Reengineering Patterns | 174
Environment Version Analyses B 11
HISMO metamodel
Evoluti
@

S.Ducasse 34 @
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One picture is worth one thousand
words Zay

Which one?

How could it be that simple?

lrrzia —~
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Program visualization is difficult

Limited number of colors: 12
Blur and color emergence
Limited screen size

Limited context, edges crossing

Limited short-term memory (three to nine)

Difficult to remember too many symbols/semantics

Culture, Colorblind

”~

LA~
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How many 5?7
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How many 5?7
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Preattentive attributes

Color intensity

Form: orientation, line length, line width, size, shape,
added marks, enclosure

Spatial position (2D location)
Motion (flicker)

39
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Color / intensity

Tudor Girba

40
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Position
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Form / Orientation

Wednesday, December 12, 12



Form / Line length
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Form / Line width
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Form / Size
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Form / Shapes
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Form / Added marks
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Form / Enclosure
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Context
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Gestalt Principles of Visual
Perception

Back in 1912, from the Gestalt School of psychology
Still stand today

Gestalt means patterns

How do we perceive pattern, form, and organization!?

50
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Principle of Proximity
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Principle of Similarity
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Principle of Similarity




Principle of Enclosure
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Principle of Enclosure
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Principle of Closure
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Principle of connectivity

Yo b0
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Principle of connectivity

=i
=i

-
-

Wednesday, December 12, 12



How properties spread on a system?

* Where author X worked?”?
 What are the classes under development the last two

weeks?

inte.. plugi serv.. serv.. ejb deploy.. tyrex Serv.. securi rmi invocation prox local haming metadata
2] =) 2] (2] (sm= (2 (2= (2] (rmmm) 2
oono
'dbc web tm serv.. e'b Iuins util 'ndi Ioi xml comil.. han.. alorit.. timer

* Distribution Map [ICSM]

invalid  brid.. event notificati.. con.. serv.. lock monitor strateqy verify asp.. interce.. Spi nbio _jmx client entit
moo
ooo
OEE

coj bridge jdbc ejbgl metadata bridge hilo  uuid eijb key..

@HE el Sl

-~
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We take any two partitions, and

Packages Properties

1]
== N

[
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and create a Distribution Map.

Packages Properties

ﬂﬂ

== N
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Step 1 — for each package draw a rectangle

algoritm aspect bridge bridge bridge client compiler  connecti.. copy deploym.. ejb ejb ejb
ejbal ejbgl entity event handler hilo interaction _intercept invalid _ invocation idbc jdbc imx
indi keygen local lock logqi metadata metadata monitor naming nbio notificati.. plugi plugins
proxy rmi security server server server server server spi strategy timer tm tyrex
util uuid verify web xml
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Step 2 — populate packages with classes

algorit.. asp.. brid.. bridge bridge client compil.. con.. copy deploy.. eib eib eib ejbg|
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QoOoooa) (Od) (OO (OO [oa) (Od] (000 (000 (00O, jgaday (ool (Oooo) (OO j(aoa) (jaday (oo
O0O0o0ono| (O OO |00 (a0 (& O0o0O| (00 000 (OOO0) (OO OoO) (0] (O O0o0) (00O
ooon L] L0 ]
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Step 3 — color the classes by property

algorit.. asp.. brid.. bridge bridge client compil.. con.. copy deploy.. ejb ejb ejbgl
e [oo| (momo EEEE ‘EIII O DD  EEEEEEEEE
BR[O AR EEEE BN (1] O EERCEEREERN
B EEEN O O EEEEEEREERN
(1] EEEEEEEEDE
O EEEEEEEEDE
EEEEEERERN
ejbal entity event han.. hilo_  inte interce.. _invalid invocation jdbc jdbc jmx indi key..
HEOEER| (OO0 (OW) (OO (AR EER| D08 I OD0SEE EERfO000CRO| |EeE| EAO] (AE| B2
ERRRENR| (OO (B8] (E BN EE OO0 IENEER| (OCONEERCECOR) (OC00N)| (= BHE| B
COCHEN HE ORCEHO0) IR EEEEEEE (O
a0 EEEEEERERT]
OdONEEERERCE
EEEEN
local lock loggi metadata metadata monitor namin nbio  notificati.. plugi plugins roxy rmi
oom| [ODom ﬁ SEEEETE mEo| (oo DOEE DOoOOoOoooO |_EEIII EEE
COmE| OO0 EEEERN O00) | mEe BEECOE (OO NEEN| EOHE| B8
EREN| (00 fANEREN COE HEER O EEEEEEER
BERCOCOE EEEEEEEN
HEEERCEEE
EOEECONENEC
security Serv.. Serv.. Serv.. Serv.. Serv.. spi strategy timer tm tyrex util uuid  verify web
CNCEE| (OO (mE| (RE R (O8] BEE| (B008) D00 |O00N| EER| (OB (OO (B8] |[EEN
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Step 4 — sort packages by content

inte.. lugi serv.. serv.. eib deploy.. tyrex serv.. security rmi invocation proxy local naming metadata
HE BN BN BN OCONE O SN N (CeeN EEE O0EE O OO DO O0O0E0d.
HEE BN BN BN EEEE BN O O |ICNEEN| (OB OEEEE ECOO) IO AN EEEEEEN
N EEEDE ORCEO EEE EOO ERCOERCOERO
a0 OOmO
jdbc web tm serv.. ejb plugins util jndi_ leggi _xml compil.. han.. algorit.. timer
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£ &= EERCOCOCOCD FEEEEEEE (O EHE O O
OOOREOCO80|  AEEEEEEN
OOECOE HBORRCEBEE
BEOEEOENEO
invalid  brid.. event notificati.. con.. serv.. lock monitor strate verify asp.. interce.. spi nbio client entity
O00| (00| B0 (E0EE OO0 |jD0Em| |[E00| (D08 D0 (A (DR DEE|) |OF ERCOO ( MONEN
OE8| |8 00|  EEO0E L] Ood] (B008] (B8 = EE| EHE EEE| = O0C00( | NTEEEE
B8 B8 O8O (OB EON OdEnn
copy bridge jdbc ejbgl metadata bridge hilo uuid eibgl
EEEE OER ORRCOCCOC0OCED)| SEEEEEEER OOOOOOf mOmc| (OO 868 EEEEE
EEEE EEE| OOEEEECECE EEEfEEEEE EEEEEE ((/EEE O OO0 EEEEE
EEEE EEEEEEEEEN EEEEEEEEN ((DEEEE mOO EEEEE
AEEEEEEEENE | A EEEEEEEE EOECICO HEE
Od0NEEEERCES) A EEEEEEEn
EEEEN EEEEEEEEN

Sorting with dendrogram seriation.
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Step 5 — sort classes by properties

inte.. lugi serv.. serv.. ejb deploy.. tyrex Serv.. security rmi invocation roxy local namin metadata
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Challenges

®x How to modularize a system:?
x \Vhere are the cycles?
x \\What produce cycles?

x \Where are the layers
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Graph you said!?
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Graph you said!?
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Graph you said!?
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Building a DSM
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Building a DSM
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Building a DSM
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Building a DSM
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Building a DSM

A B CD
Ao1$o
B [€—6-F1]|0
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D|o|o|1]0
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/ Packages visualization

| cell = | dependency
| column = used packages
| line = using packages
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Causes and distribution
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D: two classes referring
each other

F: candidate for direct
cycle fix

E: high % of source

: candidate for ; I incoming funnel
direct cycle :

fix B ‘

G: invocations

B: complex cycle
B: complex cycle

E: high % of target
impacted
Dw
: H: inheritance
C: accesses : + other
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Challenges

x How to help taking the right decision’?

x \What are possible futures impact of a change?
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Orion

x Supporting multiple versions of analyzed projects
x Applying analyses on different modifications

x Comparing different futures
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Challenges

x How can we help merging?

x \What is the impact of a change?
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How to support merging branches?

En

l

Git
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Assisted Inte aration ppprozch

Single delta (commit)

x -0 Torch Dashboard: Changes from a stream of versions
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Allchanged  F——————

P S I 1 int kage)
intra- packages (iy s

in place diff as a
Classes / Methods fly-by-help
v @ ClassDiffauilder -
© printwithAttributeson: [T]
O printPatchSequenceon: [1]
@ split. [0 i3]
© CodeDiffauilder
» @ DiffElement - e
v @ DifferatorSystemSettings
@ differatorsettingson:_[<] Source Code Diff | Protocol/Author
© PrettyTe; . N 5 5 —
v @ Texoiffer Cl list dC hFrom: srcString to: dstString hFrom: sourceText to |
O atind bl (self from/srcString to: dstString) buildDisplayPatch
@ buildDisplayPatch [1]
© buildpisplayPatchFrom:to:
@ buildDisplayPatchFromtoinClas —
@ buildbisplayPatchFrom:toinClas Changes details
@ buildpatchsequence (1] _—
O buildReferenceMap [1]

B

comments

~(self from: sourceText to: destinationText) buildDisplayPatch

Single-delta Change Meta-
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Assisted Inte aration ppprozch

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

x -0 Torch Dashboard: Changes from a stream of versions
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Assisted Inte aration ppprozch

Stream of changes (chains of commits) Single delta (commit)
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Assisted Inte aration ppprozch

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

Approach

Overview

Stream of changes (chains of commits

Single delta (commit)

x -0 JET Dashboard: stream of changes and dependencies (http://source.squeak.org/trunk - Monticello)
Deltas Changes with dependencies > Stream diff =~ Working copy diff
117.(cmm) - Hid last of *file™based api from public cateqories andre.. (@) MCF pository hicOpen [Ch-270] [Se-070 ' [yersionList eSSt
116. (cmm) Fixed bug in MCDiffyVersion cIass>>nameForVerbase © MCFil d itory: Pa d [{ |resuit] | result]
115. (cmm) - Added MCVersioninfo>: © M tor [Ch.670] result = self versionNames. result = st x -0 i
= i T = Torch Dashboard: Changes from a stream of versions
114.(cmm) dlast users of String> thumber. © MCFl tor=>al\ [Chi70] 58| “Not sure why we need this ugly Error trappir |ﬂl[s e
113.(cmm) -Now reintroduiced MCFieRepositorylnspector to recapt O va Jnspector - =70 (self orderSpecs at order) value ifNothit Summary | 2 | Versions Changed Packages (details) | Changed Packages | Changed Classes (details) | Classes | Symbolic Clouds
112 (cmm) - Added a amble because we ne¢ © Mmcr tors i orNoPackageSele [:sortBlock | result sort 'N°t sure » Packages (3) e
111.(cmm) - t #allPackageNames an © MCFil | [:a:b|[sortBlock (self or » Classes (149 (24 [=3 = —— oo
- MCl vinspector electedPacka value:a L lock It sort ¥ Methods (1646) [# 23] [,
eltas [resu
110.(cmm) -Moved em ods to MC vinst ) MCRepositor tor ch.170] [ value:b] a3 b|[sonﬁ|ock © additions: 25 1 !
109.(cmm) - Moved Mmreseseemepesred/s fiebased AP o priva | @) MCRepositor tor riingCopy [CE5] T source code diff @ modifications: 8 I~
108. (ul) Added preamble which closes open MC repositories. O MCR ist [m Ge 171 do[tue]]]l le———— vaue_b] g removals: ;9 difications: 8
source code modifications
107.(cmm) - Added printing forMCFileName. - Fixed #versionHighligh' (7] Mcﬂeposi[o, tor Ch3/0] [Se.27 ~ result collect : each | self versionHighlight on:Error © protocal yzremerackeas variables o [—_—
106. (cmm) NOTE: Please close all MC repository browsers before lc MCRepositoryinspector do:[true]]]l » Variables (157) Metrics Teatitriier [] packages
105, (cmm) - Assianed cateqories - Not al MCRepositories require in ~ resut collect
S - © McRapostonspectorsoversontamesrorsaectePackace [-each | self versiontighight each] ORI orders [=dasses
r 1 - - - - AddedRemovedModitied -
Base snapshot packages Target snapshot packages changes O pretty print - " 5‘:”;1‘ clvss method (mstance crestion] SAT70I0 0138
Monticello-cmm426mcz Monticello-cmm427mcz . N .o Legend ~(self from: sourceText to: destinationText) buildDisplayPatch
L - nia nia buildDisplayPatchFr String to: dstStrit L
; . {morphic ui}  cmm 3/2/2011 2308 = {morphic ui}  cmm 3/4/2011 ~ —_ ", methods “AVSE.S;":Z: i csr:ﬂ:f: i ”:mi mmf;gwaymm \ Changes
. 5 —_ herd visualizations
package ver Method dependencies ) All changed P. s ‘ - i " ‘
-Added a #flushC AN v references intra- packages (iy ¢ E‘I O (=] " in place diff as a
reamble because ctor to B =
?epositor\fs to refresh their recapture the performance of . lextemal class] Classes / Methods fly-by-help
‘cache’ so they getinstances  + the original. gff| ¥ "vocatons ¥ @ ClassDiffBuilder i comments
¥ orderSpecs (self) © printwithAttributeson: [1]
Needed deltas = Potential deltas > ) MCRepositorvinspector>orderSpecs gp"l"t"’aéhsﬂ“e"‘“" o
v versionHighlight (self) spli
112 (cmm) - Added a #flushCache to the preamble because we need = . " O Codepiffeuilder
pre @ MCRepositoryinspector=>versionHighlight > @ DiffElement . 5
. 1 ¥ versionNamesForNoPackageSelection (self) ' . ! v © pifferatorsystemSettings .
delta dependencies © MCFileReposi tor=>versi Y lection (113 (Emm) change dependencies 0 erorsatingson [9) | sowree Code D | Mrotocolautnor R
. '] N positorylnspector orNoF tion L J v @ rexoifin Changes list e ;r'(';'l‘r'm’g";““i’;‘-:s‘;":g‘gmDysphy?a((h herom: SERERIE to *
¥ versionNamesForSelectedPackage (self g ;“ffr:k’\’rﬁm—' ~(self from! sourceText to: destinationText) buildDisplayPatch
DelEalisTanlishnd 7 o MCFlIeReposlwrylnspecW>>versconNamesFoISelechedPackage [TI3 (cmm)] Ob::IdD:Z;I:;’:t;hFromw
Delta is a source (—— p SelectedPackage 113 (cmm)] @ buildDisplayPatchFrom:toinClas "
Deltais an end . @ buildbisplayPatchFrom:toinClas Changes details
Delta is an intermediate conventions © buildeatchsequence (1]
Dependency is unique — O buildReferencemap [1) "
Dependency is multiple 5z < T | v

Change & Dependency
Meta-Model and Analyses
(RingC)

History Meta-
Model and
Analyses (RingH

Single-delta Change Meta-
Model and Analyses (RingS)
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» Classes (149) #2| |4 [=3
» Methods (1646) |# 25| /8| |= 39|
¥ Variables (157) [+ 9] | = 18]

© additions: 9

© removals: 18

mchnges (i) (00 o)

O PrettyTextDiffBuilder
v @ TextDiffBuilder
O attributesof:

: [0
dDisplayPatc|

@ buildDisplayPatchFrom:to: [
@ buildDisplayPatchFrom:to:inC
@ buildDisplayPatchFrom:to:inC
@ buildPatchSequence [7]

O buildReferenceMap [7]

O collectRunFrom:startingWith:
© deststring: [7]

O detectShiftedRuns (7]

© findMatches [7]

The Torch Dashboard

Twoteverset [] ortElement []
a Ada
sessnnny| |veesssan

LT
lmhls!!l;od Protocol: instance creation  Author: HennkSperrejchansen

buildDisplayPatchFrom: sourceText to: destinationText

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

|

Ii' ~(self from: sourceText to: destinationText) buildDisplayPatch
|
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Torch: Supporting Commit Understanding

» Classes (149) [+ 2| [72] [=3]
» Methods (1646) ¢ 25| 78] [= 39
¥ Variables (157)

© additions: 9

© removals: 18

Twoteverset [ | | orreiement ]

$2223802 SRR | = S | -

Class’ package gu class method  Protocol: instance creation  Author: HennkSperrejohansen
buildDisplayPatchFrom: sourceText to: destinationText

Ii' “(self from: sourceText to: destinationText) buildDisplayPatch
1

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

wowses o

|

© PrettyTextDiffBuilder
v @ TextDiffBuilder

O attributesof: [7)
@ buildDisplayPatch [ ]
@ buildDisplayPatchFrom:to: [
@ buildDisplayPatchFrom:to:inC
@ buildDisplayPatchFrom:to:inC
@ buildPatchSequence [7]
O buildReferenceMap [7]
O collectRunFrom:startingWith:
) destString: [1]
O detectShiftedRuns (7]
© findMatches [7]
O formatLine: [7]

The Torch Dashboard | 80
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unchanged
classes

inheritance
(intra-package)

TextoirtBunger [ ]

DAL DD DA
BBBDDDA
W N

Twolevetset [] Diffelement [ | TwoleveiDictionary [_]
PN NN PN
EEmE-.E. I . .
changed instance variables
added class
modified method body
removed classes
added comment

|

ClassDiffguiser [__| | | CodeDimButiger [_]
C ] N \
-

a package which is modified

modified

classes

\
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comment

class name DIffEliement ScreenController
attributes PP structural
2 3 3 P Bt | B ] ;
methods o [] representation
DIffElement
3 added > 3 added 1 modified
attributes
ScreenControlier
condensed
10 added > representation
methods
Visual representation of changed cla‘ssés | | 82
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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 |

alist := 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

= = S e e ———

I

Source Code as a fly-by-help

83
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Torch: Which changes?
Where? Who”? What?
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Tools -
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Torch: Which changes?

Where? Who? What?
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Torch: Which changes?
Where? Who”? What?

System-Object Storage
101
S |
] System-Sepport
‘ l"._ mininininimizinininisizininininizizininln
'._. W - - L SRS RSSRSS RS SEL SR SE R SE R SN S LSS L SN R SR S g =
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- \ . B TeolsTest
" hS PomterFmderTest|
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- ProtoOBject - Qo
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= IL ] }_E'
2 I[ | LIl ] ]I

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

PointerFinder
L 1 1 1 1 11 1

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

pointersTo: anObject
self deprecated: 'Use ProtoObject>>pointersTo instea

"Find all occurrences in the system of pointers to the a
"(PointerFinder pointersTo: Browser) inspect.”

~ self pointersTo: anObject except: #()

”~
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Streams of Changes:
On what other changes does this change depend?

coOmmon
ancestor
analysis

-

=
1

analysis

characterization
of dependencies
and deltas

dependency

source branch

=
LU Y e b of e b aps o bl Csbegones i .

target branch

Stream & | Working coapy dff

- -

—p

Changes et depesdences
i Pl iy < aror e s Len i ) sersonist
L a8 e e a1 D s = namenforver e ol e o B 0 1, 1 =] =]
L% o e M veranerh o veraniaibes WCFisepostordrpenor (08 4 /0 red - i T ol - ke P b
LA e e el s, o e B P s T nalh ITE [ P P by e e B iy T g [ e et
113 i - Miow reipociaed M Flefeposior e o D recant [P r TR TH (sl e ooemc . ot e vl (B i | e veriaoriaeiorbele ted
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ﬁ.-r e o > | & b sorSadk il crherSpens. at o wae Mot
Ex m J—— ia i ] ﬂ“ﬂlm
L0 il - Moned] e och o M Aepcrtoniesy W T e [ il b Y | [ sertilock
109 cm - Mo M eesssempesll s fie Daned 87 T TRA e A gy (T8 o By source code diff oy
L e (e it W (et mmm flne]l]  —— ]
LB el v M bl - fued S agih Ry s i LR * et colec ] ach | self versonHagpight on Emor
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e o Mm:_ MO o [y pn—T—_
—
Earié Snag il Carhages Tm*mh-l Bl'IBI'IFI . . o
L N O Pretty print
Morceic-oTrAtmC Morceic-onmdZTme
€ ¥ | o ul oo BEE11 PR = fmorphe ] e a0 1 »
T 1 :
e package versions . -
—_ accke trw vt ]
ARy e R o ks T parformancs of .
uﬂwuhult:lluu w P o - ':“’“'" sl
Neaded deis  Potersal deing © M Pepostorimpe frsoonderipecs (11
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112 il - Aiciet 3 #imhCache o e preambie becare we seed
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The JE'T Tools

Characterizing

Streams of
Changes
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The JET Tools

x -0 JET Dashboard: stream of changes and dependencies (http://source.squeak.org/trunk - Monticello)

Deltas

117.(cmm) - Hid last of "file"-based api from public categories and re ,,
116. (cmm) Fixed bug in MCDiffyWersion class>>nameForVerbase:
115. (cmm) - Added MCVersioninfo=>>versionNumber.

114.(cmm) - Removed last users of String=>#extractumber.
113.(cmm) - Now reintroduced MCFileRepositoryinspector to recapt
112 (cmm) - Added a #flushCache to the preamble because we net
111.(cmm) - MCReposi! i.nt #allPackageNames an
110.(cmm) - Moved err deltas 10ds to MCRepositoryinsy
109. (cmm) - Moved M mremmmeemem——d s fle-based API to ‘priva
108. (ul) Added preamble which closes open MC repositories.
107.(cmm) - Added printing forMCFileName. - Fixed #versionHighligh'
106.(cmm) NOTE: Please close all MC repository browsers before Ic
105. (cmm) - Assigned categories. - Not all MCRepositories require in "

>

Base snapshot packages Target snapshot packages

Monticello-cmm426mcz Monticello-cmm427mcz
| J | ]
s package versions R
preamble because ctor to
repository’s to refresh their recapture the performance of
‘cache’ so they getinstances  «  the original.
Needed deltas = Potential deltas >
112 (cmm) - Added a #flushCache to the preamble because we need
v v
delta dependencies
L ']
< >
Deltais anisland -~
Deltais a source
Delta is an end ! . '
Delta is an intermediate ConventhnS
Dependency is unique L ]
Dependency is multiple v

Changes with dependencies >

Stream diff = Working copy diff

@ MCFileBasedRepository>>morphicOpen [Ch-47/0] [52.07/0 | yersionList

@ MCFileBasedRepository=>versionNamesForPackageNamed [{
€2 MCFileRepositoryinspector

€D MCrileRepositoryinspector=>allVersionNames [Se]
€2 MCFileRepositoryinspector==initializeVersionNames [Ch L 70
€ MCFileRepositoryinspector=>versionNamesForNoPackageSele
€2 MCFileRepositoryinspector=>versionNamesForSelectedPacka
€2 MCRepositoryinspector>>initializeVersionNames E
@) MCRepositoryinspector=>setRepositoryworkingCopy [Ch.5 |
D MCRepositoryinspector>>versionList 1
@) MCRepositoryinspector=>versionNames [Se273
€ MCRepositoryinspector=>versionNamesForNoPackageSelecti
o MCRepositoryinspector=>versionNamesForSelectedPackage

D ——
changes ‘ g
e——
< # | {morphicui} cmm 3/2/2011 2308 =

Method dependencies

v references
Error [extemal class]
¥ invocations
¥ orderSpecs (self)
€ MCRepositorvinspector>>orderSpecs
v versionHighlight (self)
@ MCRepositoryinspector=>versionHighlight
v versionNamesForNoPackageSelection (self)

| result|
result = self versionNames.
“Not sure why we need this ugly Error trappir
(self orderSpecs at order) value ifNothil:
[: sortBlock | result sort
[:a:b|[sortBlock
value:a

versionList
| result|
result = selectedPackage

ifhil- [ self versionNamesForNoPackageS
ifNothil:[ self versionNamesForSelected
"Not sure why we need this ugly Error trappi

(self orderSpecs at order) value ifNothil:
L lock | result sort

value:b ]

a:b|[sortBlock

on:Error source code diff “ ;.

do:[true]]] &

d value:b]

~ result collect : each | self versionHighlight

€D MCFileRepositorylnspector>>versionNamesForNoPackageSelection
€2 MCRepositorylnspector>>versionNamesForNoPackageSelection

v versionNamesForSelectedPackage (self)

) MCFileRepositorylnspector=>versionNamesForSelectedPackage
€2 MCRepositorylnspector=>versionNamesForSelectedPackage

on:Error
do:[true]]l
~ result collect
[: each | self versionHighlight each ]

>v

O Pretty print

{morphic ui} cmm 3/4/2011

change dependencies

-~

Y
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The JE'T Tools o

Changes

Changes with dependencies

117.(cmm) - Hid last of “file"-based api from public cateqories and re ,,
116. (cmm) Fixed bug in MCDiffyVersion class>>nameForVerbase:
115. (cmm) - Added MCVersioninfo=>versionNumber.

114.(cm) - Removed last users of String>>#extractNumber.
'113.(cmm) - Now reintroduced MCFileRepositoryinspector to recapt
112 (cmm) - Added a #flushCache to the because we ne¢
111.(cmm) - i t #allPackageNames an
110 mm)-Moveder  A€IAS 1045 to MCRepositoryins;
109.(cmm) - Moved M remereemme—m—d,’s fle-based AP to ‘priva
108. (ul) Added preamble which closes open MC repositories.

|
i

106. (cmm) NOTE: Please close all MC repository browsers before Ic
105. (cmm) - Assigned categories. - Not all MCRepositories require in

— L & 7 ———d
107.(cmm) - Added printing forMCFileName. - Fixed #versionHighligh' e 0. (nice) 132 (cmm) 79 (ar) |1zf{(-n| 164 (ul| [106. (cmm) 78 (nice)| |1 00, (emm)
MCRepositoryinspector==

N I

\ end deltas

Method dependencies

- v references
repository’s to refnesh 1her . me [extemal class]
‘cache' so they getinstances ¥ invocations
¥ orderSpecs (selﬂ
@ )
‘ ! v versionHighlight: (sel
112.(cmm) - Added a #flushCache to the preamble because we need 0 -
L - ' ¥ versionNamesForNoPack
delta dependencies © MCFileReposito
[ © MCRepositoryir LT~
< ¥ versionNamesForSelecte| intermediate deltas
Delta is an island o MCFi'ERePQSiw - -
Delta is a source € MCRepositorylr -7

Delta is an intermediate conventions

Dependency is unique L )
Dependency is multiple

-
-
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The JET Tools

x - 0O JET Dashboard: stream of changes and dependencies (http://source.squeak.org/trunk - Monticello) [ oda 22#
Deltas Changes with dependencies > Stream diff = Working copy diff
117.(cmm) - Hid last of "ﬁle"pased api from public categories and e, [ MCFieBasedRepository=>morphicOpen [Ch.4 /0] [Se. 0/ versionList versionList ~
116.(cmm) Fixed bug in MCDiffyVersion class>>nameForVerbase: @ MCrileBasedRepository>>ersionNamacFarPackansNamad lracult | Iracuilt |
115. (cmm) - Added MCVersioninfo=>versionNumber. €) MCFileRepositoryinspector| ¥ = O Jet Map: deltas and dependencies (http://source.squeak.org/trunk - Monticello)
114 (cmm) -Remov_ed last users of SM>MM& €2 MCrileRepositoryinspector. Ennat J o0
113.(cmm) - Now reintroduced MCFileRepositoryinspector to recapt €2 MCFileRepositoryinspector.
112.(cmm) - Added a #flushCache to the preamble because we net € MCFieRepositoryinspector, [LALmesl| [EZ (ar)l 22 (cmm)l |a: ®7] [F77-temmi] | EENE! [fo7-temm] [t60-wn] [f27-(n] [t20-(cmm)] [t22-(nice)]| [L76 (cmm)] [T65- (cmm) ]
111.(cmm)-MCReposi! i.nt #allPackageNames an € MCFileRepositoryinspector, ————— B "/ — > i N e

110.(cmm) - Moved e deltas 10ds to MCRepositoryinsy €2 MCRepositoryinspector>>
109. (cmm) - Moved M mremeeememesmed, s fle-based API to ‘priva @ MCRepositoryinspector>> —
108. (ul) Added preamble which closes open MC repositories. 2 MCRepositoryinspectors> - ey T —
107.(cmm) - Added printing forMCFileName. - Fixed #versionHighligh' @) MCRepositoryinspector>> e E 0" =

106.(cmm) NOTE: Please close all MC repository browsers before Ic € MCRepositoryinspector=>, [ mice)

R 7
e S - |

123. (cmm)| |L48.(cmm)

105 (cmm) Asanned cateqones -Not aII MCRep05|tones requirein | €3 MCRepositoryinspectors> - =TT~ A

< ’ — 124is the dependency of 132

Base snapshot packages Target snapshot packages Cc . B ATl o
[ - 124. (cmm) A 11. 105.( )

Monticellocmm426mcz Monticellocmm427mcz . Y el end deltas

< |
) ) Method dependenci |
. ethod dependencies
package versions P |
-Added a #fiushC v references : L
preamble because ctor to PR ~, ] s (cmm] Ta_tan1 -
repository's to refresh their recapture the performance of ©f | SRS " JET Query Browser: MCRep05|torylnspector>>refresh
‘cache’ so they getinstances  «  the original. v ‘
Needed deltas = Potential deltas > Change history Stream diff = Working copy diff
112 (cmm) - Added a #flushCache to the preamble because we need ) MCRepositoryinspector>>refresh [124. (cmm) refresh refresh »~
r Y @ MCRepositoryinspector>>refresh packages = repository packages. packageNames =ni.
delta d epen dencies @ MCRepositoryinspector=>refresh self changed: #packageList : versionNames = repository readableFileNames co
. ) MCRepositoryinspector>>refresh  self packageSelection: self packageSelection. self — .
< > ) MCRepositoryinspector=>refresh E?\anqemcsgc';eljst'
—_ r €2 MCRepositoryinspector>>refresh chanqed #versionList
Deltais a source f ) f ]
Deltais an end . change histor
Deltais an intermediate ConventIOI‘IS L g y 3 1 d dff
Dependency is unique [ I | source code ai |
Dependency is multiple v
Method dependencies < N
v references O Pretty print
@ MCFileName = =
v invocations {accessing}  stephaneducasse 2/4/2006 2047 = {actons} cmm 3/2/2011 1021
v on-MCrieName (static Callers in target snapshot Callers in later snapshots
€ MCFileName class>>on:
¥ readableFileNames (unknown) MCRepositoryinspector==>load MCRepositoryinspector==>load
o MCFileBasedRepository=>readableFileNz: ~ MCRepositoryinspector=>merge MCRepositoryinspector=>merge
¥ refreshEmphasis (self) MCRepositoryinspector=>refresh
O MCVersioninspector=>refreshEmphasis [L0¢ —lCRanpsitoryinspector=>setRepositoryworkingCopy
callers
r——
change dependencies Implementors in target snapshot Implementors in later snapshots  Implementors in working copy
MCRepositoryinspector MCRepository HelpBrowser
MCRepositoryinspector MCFileRepositoryinspector
f - VICRepositoryinspector
. . ) implementors vetacelloConfiqurationBrowser

DBColumn
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Maintenance Is important
and Fun ;)

x Nttp://rmod.lille.inria.dr
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