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Synectique Team ObjéetOriented

Reengineering

In Software Evolution and Maintenance since 1996

Author of Object-Oriented Reengineering Patterns

A team with over 35 years of combined experience in
reengineering




Controlling industrial processes




Getting feedback is key




contextual

/7 .
But good feedback should be —<§ dedicated

continuous




Maintenance IS continuous
development

4% Other

18% Adaptive
(new platforms)

18% Corrective
(fixing reported errors)

Between 50% and 80% of

global effort is spent on 60% Perfective
“maintenance” | (neW functlonallty)

“Maintenance”




50% of development time
IS lost trying to understand code !

Between 50% and 80% of the
overall cost is spent in the
evolution

We lose a lot of time with inappropriate and
ineffective practices




When did you take a real decision based on

software metrics?




dedicated
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synecmg

Our solutions

Analysis

Dedicated tools tailored to your problems

Profitable in terms of cost




Develop
Analysis

p

< Analysis

Take decision <J

Analysis should lead to a decision




Example : Who is behind package X ?

(4) Visualisation

(3) Analyses ll I i ‘[:..,

: | |
/ 1
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(2) Modele V mm | (mmD

Y




Step 1 - Model Creation/Import

(4) Visualisation

(3) Analyses fg

3 |

2) Modéle ——

Definition of a model to represent entities
Data Extraction (CVS...)




Step 2 - Analyses

(4) Visualisation

(3) Analyses flg 1

oVl

(2) Modéle [y

Y




Step : 3 - Creating the Map
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It is advantageous to carry out dedicated analysis

régles standard * ——...,\\

3

2

regles dédiées

18 000
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14 000
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Seaside 2.8 |
Leasuke 2,002
Aeasude 2003

Seaside 200
Seaside 2.7
Seasnke 2.0al

Seaside 2.8.1
Seaside 289
aeasnde 2.8.3




What about the cost of dedicated tools?

You are already paying the cost (50% of the

maintenance activity that can be done efficiently with
better tools)

—— 1000




Analysis and Migration Support

Problem: Since 30 years company X develops insurance
solution. The old compiler costs more and more.

Which part to migrate first?

ow to reduce the migration cost (duplicated code, screen
numbers)?

How to control the migration?

Solution :

Build a specific analysis tools (2 cycles of 6 weeks)

Domain and problem analysis
Engineer formation




Three Levels: Three Tools

Code >
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== - Duplication




Specific Programmer IDE
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Executive

Mants Dashboard 'y

System Overview
Number of Modules: 1227
Number of Functions: 34,046
Number of Lines of Code: 1,097,275
Average NOF per module: 27
Lines of Code per Module: 894

Duplication iInformation
Number of Modules with Duplication: 223
Number of Duplicated Fragments 1072
Number of Duplicated Lines of Code: 116,343

Functions Overview
Average cyclomatic complexity of functions: 4.0
Average Fan«n: 2
Average Fan-out: 2
Number of Dead Functions: 1,169
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Duplication Browser
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Problem : Papyrus (Atos, CEA, INRIA) 800 Java
packages. For 2 years, the software suffers from
problems of architecture.

Driving software architect crazy. Meetings, meetings,
meetings ...

Solution :

Construct a tool for architecture extraction
(6-8 weeks)
Construct a rule checker




Architecture Extraction

Papyrus UML: 800 java packages
|dentification of architecture and layers
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Software Metrics (best of)

Quality Models
1ISO 9126, Squale (PSA-AirFrance)

Rapid Adaptation

Specific to your business




Dedicated Visualizations
for Software Business Intelligence

Evolution of NOB | Added x removed NOB | Earliest x latest NOB | Age of NOB
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Queries for a Contextual

Feedback

Panel
ASTCore x
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Dedicated Tools

R - h x -0 Code Browser
IC Packages Classes Hierarchy Methods Blueprint

» protile o ______

ArgoParser interpretStyle
» cognitive

SAXParserBase attachedges

118n
ArgoTokenTable addFigEdge

mamt
< :OI I l a‘ | ;a:,k Igl XML TokenTableBase readDiagram
) :'p XMLElement constructfig
oc getPortFig

DiagramMemberFilePersister

: PGMLStackParser getFigNode
L PGMLStackParser

FigEdgeHandler
getDiagramSettings

Best Focus srcensenertisoorciio: S

Code

class PGMLStackParser
extends org.tigris.gefpersistence pgm|PGMLStackParser {

persistence

private static final Logger LOG = Logger.getLogger(PGMLStackParserclass);
private List<EdgeData> figEdges = new ArraylList<EdgeData>(50);

private LinkedHashMap<FigEdge, Object> modelElementsByFigEdge =
new LinkedHashMap<FigEdge, Object>(50),

privarte DiaaramSertinas diaaramSethinns:




Data Aggregation / Bridges
between tools

Citezen-Rendering Citezen-Outputers Citezen-Model Citezen-Script

DamienCassou fm AdrienBarreau #() AdrienBarreau

Combinator Parsers = = == =gy e

StephaneDucasse  cdim Stephanelucasse D . I:‘ D I:l .

@ l:l |:| I:‘ l:‘ l:‘ . l:l . DamienPollet  cdlm
O u a r pOooE||commE |0 IE D
mEE | | |mEO oom

Citezen-Tests

Citezen-Query Citezen-Checking

AdrienBarreau  StephaneDucasse fm cdim AdrienBarreau AdrienBarreau

OEO B0 O om0l OO Oooon
om0 B 0O 00 oogo
I:‘ D DamienPollet  StephaneDucasse |:| I:‘ D

00O OO00OO
00 goon
a0

Example :
Correlate bugs and test coverage




edicated Analyses

x — 0O Mondrian Easel
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height: #numberOfMethods;
width: #numberOfAttributes;
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view treelLayout

Generate View




Analysis
of bugs

taiider search elect parser env ndexing

fEceadd Eadieen ISR hoeeR SRSl BRGg BN

|dom codegen compiler wtil seach mpl jdom rewmrite

(-------------------

org-echpse:jdtcore-domMethodBinding

st core

'A

. Y o

public boolean isConstructor() {
return this binding isConstructon(),
}

"

* @see IMethodBindingmisDefaultConstructor()
¢ @snce 30

|
public boolean isDefaultConstructor() {

if (this binding declanngClass isBinaryBinding ) {
return false,

Metnc

evolibonOMNUmberOfClasses
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. T anmotationinstances
cances
age

dasstime compiler formatter rewrite
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Logs and Performance
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Putting in Perspective Test Coverage

Number of classes: 138 |:||:|
Number of methods: L201

Number of tested methods: 493
Mumber of test methods: 170 moo
% cowverage: 5411

Average methods per test: 2.9
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No @Interceptors in
Wrong @Intercepto
Remote methods ca
Usages of EntityMa

Direct EntityManage
Entity Beans not in

Entities that are Ser
Embeddeable not S¢
Not allowed calls to
Serializable wihtout
Serializable inner clz

¥ Server API
TOs not serializable
TOs with non private
TOs with only static
TOs with qualified p
Os not used

All calls to remote
methods should go
through an
implementation of

41 remote methods
pp:browser:srv:api:IFavorites

pp:browser:srv:api:Favorites
pp:browser:srv:api:HistoryS

pp:browser:srv:api:HistoryS

ommon:legacyentities:srv:ap
ommon:legacyentities:srv:ap
ommon:legacyentities:srv:ap
ommon:legacyentities:srv:ap
ore:login:srv:api:lLoginServic
ore:login:srv:apizlLoginServic
ore:login:srv:api:lLoginServic
ore:login:srv:api:ISystemMes:
ore:programmenu:srv:api:iPrc
rv:common:service:api:Prope
rv:common:service:api:1Serve
rv:masterdata:api:lMasterDat
rv:masterdata:api:IMasterDat
rv:masterdata:api:IMasterDat
rv:masterdata:api:IMasterDat
rv:masterdata:api:iMasterDat
rv:masterdata:api:iMasterDat

IR SN PR TN | ) PR S e

getHierarchy
run

|

y

! getChildEl

{ getChildElements | e
getChiIdEIementsfgercmldren-.\b‘

getChildElement
getVersionisedMDHNode

getLEpNode__#getDuration—derivePrescriptionDTO

createlebensbereichCategory——createl

completeSessionEntity——saveSess
getSessions
resolveCatalogltemHierarchyForEntr
validateCase

/E'r'Y'ClY'h&ﬂd|€'d]ﬂltl5|l2€'

masterdata:api:IMasterDataService getHierarchy()

JE*

* Provides a hierarchy, mainly used for trees.

+

¥ @param query

* - identifies the catalog

* @return A tree of nodes matching the query.

*/

MDHNode getHierarchy(MDItemHierarchyQueryTO query);

icated report




Continuous Integration

-moose-report #48 Test Results [Hudson]

AlA g | + Rhttp:// ) -moose-report/lastCompletedBuild /testReport/ ¢ Q~ Google

Hudson Q, search

Hudson » -moose-report » #48 » Test Results ENABLE AUTO REFRESH

4 Back to Project Test Result

Q‘ Status

17 failures i+16‘
# Changes

46 tests (+0)

: Took 4.5 sec.
. Console Output [raw] %add description

5 History
[j Test Result All Failed Tests

48 Previous Build Test Name Duration Age

>>> Concern.(No @Interceptors in remote implementations) 0.1

>>> Concern.(Remote methods called without error handling) 0.1

>>> Concern.(Usages of EntityManager) 0.1

>>> Concern.(Direct EntityManager.persist() calls) 0.1

>>> Concern.(Entities that are Serializable) 0.1

>>> Concern.(Embeddeable not Serializable) 0.1

>>> Concern.(TOs with only static attributes) 0.1

>>> Concern.(TOs not used) 0.1

>>> Concern.(Remote interfaces incorrectly packaged) 0.1

>>> Concern.(Entity Beans incorrectly packaged) 0.1

>>> Concern.(TOs incorrectly named) 0.1

>>> Concern.(Jobs scheduled without progressbar) 0.1

>>> Concern.(Usages of StringBuffer) 0.1

>>> Concern.(Usages of java::util::Vector) 0.1

>>> Concern.(Usages of setTimelnMillis) 0.1

>>> Concern.(Attributes not following naming convention) 0.1

[
lm (i i i il i il i (i e N (e (S (S (P e (o

>>> Concern.(Serializable wihtout default constructor) 0.1




Interested by your problems

- Migration support

- Decision making support

- Extraction and Definition of Rules
- Software Architecture Verification
- Visualizations

- Cost Prediction

- Impact change

- Service-oriented architecture

- Software Analysis




synecmg

Dedicated tools tailored to your
problems

Analysis

Profitable in terms of cost

http://www.synectique.eu
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