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Objective

Technological answer fitting in the US market
of $60B of software defects

Looking for partners to bring the technology to
the market



Market and Need

Software industry: Worldwide market of $380B
Quality assurance: Worldwide market of $1.4B

Software errors
Misunderstanding of the specifications
Bad implementation of the specifications

Lead to major difficulties to understand the
design, debug the code, and change the software

Are costly!

In 2005, 10 millions canadian bank accounts were affected by the
deployment of untested code. Cost exceeded $100M in only two weeks

In 2005, several problems were discovered with the $170M Trilogy
project to modernize FBI's IT. Software testing was one of the major
problem according to a report of the commission reviewing the project



Current Practicesl

Reviews: Architecture, design, code reviews
Tests: Unit, regression, integration...

Automated checking

Conformance to standards, locking and threading
Issues, idioms and libraries “good practices”

Checkstyle, FindBugs, FX Cop, PMD, JWiz...
AppPerfect, Assent, CodePro Studio, JStyle...

Current tools are like spell-checkers...
what about the grammar?

Ptidej detect errors of design o



Ptidej

Technology to evaluate and improve the
quality of object-oriented programs by
promoting the use of patterns

Three competitive advantages:
Fast, generic, and... it works!

o &
: . o=
P)) tidej gvg' ,




Detection of Design Defects

tidej ¥2.0
Design Pakterns

File:

View  Settings  Window  Help

T

| ha - 9B a

DPL - JHotDraw ¥5.1 [T

mLewelModel]

linterface s>
Drawing Editor

Point Constrainer

<<interfacer
Pairiter

<<interface> l

<<interface >
PaletteListenar

T

[ <dinterface>
| Drawingdew

[EbcwTextlocator | [FelvOnelocater | [Offzetlocator |

[ Relativelocator

[imageFigure |  [RoundRectangleFigure

<]

FHedeFigars

Thap Box Conngtor |
X

<<interfaces

hlicro Patterns I Vis'rlursl Tuulsl Wireer Ointinns

Design Patterns Code Smells

Anti Patterns

ﬁ Choice

(%]

21 21

Micro-architecture 1 =similar st 100% with Elok
DataClass-0 = CH.ifa.draww framework DrawingChangeEvert
DataClass-2 = CH.ifa.draw framework FigureSelection
LargeClass-1 = CH.ifa draw standard StandardDrawingiew
Matne = Blob
MMD+NAD-O0 =50
MMO+RAD-0 = 40
MMD+MAD_MaxBound-0 = {}
MNMD+hAD_MaxBound-0 = {}
MMD_RAD-0 =740
MMD_MAD MaxBound-0 = {MMD_MNAD _MaxBound=26 .5}

[OrewingChangeEvert | [Figureselection | [Standard Drawingtew

[+ SpaghettiCode Eciit

[+ Blok Eciit

|7 FunctionalDecomposition Ediit

[V swissArmyknite Edit |
.

2% Action 3

klew RuleCard

Delete RuleCard

Detect Anti Patterns

Anti Patterns

ControllerClassDetection

DataClass

LargeClassDetection

LowCohesionDetection

ClassOneMethod

FieldPrivate

[ChopPalyganConnector

Fiop Blip s Connector__|

[Fely Line Connecter |

FunctionClassDetection

FunctionClassDetection

MoInheritanceDetection

MoPolymorphismn

StaticFunctionMethodDetection

ClassGlobalvariable

LongiethodDetection

MethodMoParameker

MoInheritanceDetection

DefaultProtectedMethodDetection

MultipleInterfaceDetection

StaticMethodDetection

=|

Loadmg from: F- THde AT LA TmEpL
Loading from: /5 afbwrare Pridej /P ADL i LimpliSetter class
Loading from: F.5 ofbvrara Pridej P ADL i padlicme LinpLiSpecialicaion clace

Loading from: Fu/5 oftvrare Pridej/P ADLbinpadliceme Ling L Tse Relarionship class

thass




Benchmarks .

Precision and recall

T

. . Number of Classes Numbers of Known Numbers of . . Y
Design Defects in XERCES v2.7.0 True Positives Detected Defects/ Precision Recall Time
Blob 39 (7.60%) 44 (8.58% 88.64% 100.009% 2.45s8
Functional Decomposition 513 15 (2.92%) 29 (5.65% 51.72% 100.00% 091s
Spaghetti Code T 46 (8.97%) 76 (14.81% 60.53% 100.00% 0.23s
Swiss Army Knife 23 (4.48%) 56 (10.91%) \41.07% 100.00% 0.08s J
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29 (2.36%) 41 (2.83%) 10(5.32%) 3(1.59%) 3(1.95%) 6(2.90%) 4 (0.95%) 0 (0%) 10 (5.29%) 44 (8.58%)
g 25 (2.03%) 38 (2.620%) 94.79%) 3(1.59%) 2(1.29%) 4{1.93%) 4 (0.95%) 0 (0%) 10 (5.29%) 39 (7.60%)
2a] 26.21% 92.68% 90.00% 1005% 66,67 % 66.67% 1004 100% 100% 88.645%
3.01s 6.41s 2.44 1.34s 1.84s 3.56s 3.87s 0.45s 2.75s 2.45s
37 (3.01%) 44 (3.045%) 15(7.98%) 11 (5.82%) 1 {(0.65%) 15 (7.25%) 13 (3.07%) 10 (7.04%) 4(2.12%) 29 (5.65%)
] 22 (1.79%) 17 (1.17%) 4402.12%) 6 (3.17%) O (0005 ) 3{1.45%) 4 (0.95%) 302.11%) 40(2.12%) 15 (2.92%)
= 39.46% 38.64% 26.67% 54.55% O 20.00% 30.77% 30.00% 100.00% 51.72%
0.42s 0.47s 0.80s 0.05s 0.03s 0.05s 0.06s 0.02s 0.03s 0.16s
44 (3.58%) 153 (15.56%) 14 (7.45%) 3(1.59%) 8 (5.19%) 26 {12.56%) 9(2.13%) S(3.52%) 25(13.23%) 76 (14.81%)
& 38 (3.094%) 125 (8.62%) 100(5.32%) 2(1.00%) 6 (3.89%) 22 {10.63%) S(1.18%) 0 (0.00%) 23(12.17%) 46 (8.97%)
wi 86.36% 81.70% T1.43% 66.67% 75.00% 34.61% 55.56% 0% 92.00% 60.53%
0.26 2.868 0.20 0.08s 0.09s 0.11s 0.06s 0.03s 0.11s 0.22s
. 108 (8.78%) 145 (10.00%) S8104.25%) 51 (26.98%) 9 (5.84%) 33(15.94%) 13 (3.07%) 6(4.22%) 12 (6.35%) 56 {10.91%)
ﬁ. 18 (1.46%) 33(2.27%) 30(1.59%) 33 (17.46%) 1 (0.65%) 13{6.28%) 6 (1.42%) 1 (0.70%) 5(2.65%) 23 (4.48%)
oA 16.67% 22.76% 37.50% 64.70% 11.11% 39.394% 46.15% 16.67% 41.67% 41.07%
0.28s 0.13s 0.05s 0.02s 0.02s 0.02s 0.02s 0.02s 0.03s 0.05s




Value Proposition

Developers
Reduced development cycle
Improved software quality
Quicker time-to-market

Managers
Improved software quality
Developers
Sub-contractors!
Better confidence before deployment
Training
Better understanding of design quality
Better understanding of design choices



Team

Research and development

Yann-Gael Guéhéneuc, Ph.D., jr. eng.

Naouel Moha (Ph.D. candidate)

Foutse Khomh (Ph.D. candidate)

Stéphane Vaucher (Ph.D. candidate)
Research funded by ®,,,s,m

CRSNG

Commercialization and licensing
Didier Leconte, MBA
Luc Morisset, eng., M.A.Sc.
Pierre Patenaude, eng., MBA



Contact .

Please, come visit our booth at 33
or visit our Web site at www.ptidej.net

Yann-Gael Guehéneuc
guehene@iro.umontreal.ca
1-514-343-6782



