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fEntityScanner.skipSpaces (]

if (!fEntityScanner.skipChar('=')}) {

reportFatalError ("EqRequiredInitcribuce”,
IStringbuifer.cleat (J;

} // skip leading whitespace

fEnt] boolean skipSpace = true:

boolpan darsal = trua:

o whil] fEntityScanner.skipSpaces():

int if (!fEntityScanner.skipChar('=')) {

int reportFatalError ("EqRequiredIniter ibute
T

1/ y return true;

if | 1] }

f£3tringBufferZ.clear():
/ £3tringBuffer2.append (value) ;

in| normalizeWhitespace (value, fromInde:
} in| if (DEBUG_ATTR_NORMALIZATION) {
/ / RE| System,out.printin(”** normaliz
Bool| / + value.coSt
if| 3
/7 8 if (c !'= quote) {
hool] fScanninghAttribute = true:
fStringBuffer.clear():
X do {
atcr| /

el i:n fStringBuffer.append(value)

if (DEBUG_ATTR NORMALIZATIC!
if 7 System.out.princln("++ «
+ £5
) bol
atcr] ey o
it | atl fEntityScanner.skipChar
/ if (entityDepth == fEnt
gl fStringBufferz.appe
i
3y if (fEntityScanner.skipChar ('#')) {
at if (entityDepth == fEntityDepth) {
fStringBuffer2.append('#'):
if| ¥

int ¢h = scanCharReferenceValue (f£StringBuffer, fString
if (ch != -1)
if (DEBUG_ATTR_NORMALIZATICHN) {
System.out.println(”** value3: \""
+ fStringBuffer.toString()
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fEntityScanner.skipSpaces():

if (!fEntityScanner.skipChar('=')) {

reportFacalError ("EqRequiredInkttribute”,
TStringBuifer.cleac ()7

3 // skip leading whitespace

£Ent| boolean skipSpace

boolpan darasl = trua:
¢ whil| fEntityScanner.skipSpaces():

int if (!fEntityScenner.skipChar('=')) {
int reportFatalError ("EqRequiredIniceribuce
T
/oW y return true;
if £E K I~ N\
f£3tringBufferZ.clear ()
/ £StringBuffer2.append (value) ;
in| normalizeWhitespace (value, fromInde:
} in| if (DEBUG_ATTR_NORMALIZATION) { fs“;“!“‘l‘“ ““”e:“n‘)’
fo - // skip leading whites
/ / RE| System,out.printin(”** normaliz banle:‘ sk“spgce true;
bool /| + value.coSt: boolean dataock = true;
if| H while (true) {
T if (o !'= quote) { fEntityScanner.scanChar();
hool) fScanninghttribute = true: IT: it could really only be \n or O
Crdle==nt [l e == x|l e
fStringBuffer.clear(): if (iskipSpace) ¢
) do { /{ teke the first vhitespace as & space and skip the
A‘Etf h :sbfingaﬂ::efo&ﬁﬁ&ﬁd(VQl“lJ fStringBuffer.append(' ');
1 9 if (DEBUG_ATTR NORMALIZATIO! skipSpace = true;
if ” System.out.princln("++ » }
) bol + £ quote) (¢
if (skipSpace) {
ater| PN > // if we finished on a space let's trim it
it atl fEntityScanner.skipChar , fStringBuffer. length
/ if (envivybepth == fEnt literal.setValues (£StringButfer);
gl fStringBuffers.appe: breax:
} 3
) if (fEntityScanner.skipChar ('#')) { else if (XMLChar.isPubid(c)) (
at| if (entityDepth == fEntityDepth) { :i:‘;“:i:ffe;::f“d‘“""‘“’c"
£StringBuffer?.append('#'): i s ‘
if] ¥ else if (c -1)
int ¢h = scanCharReferenceValue (fStringBuffer, fStringl reportFatalError ("PublicIDUnterminated”, null):
if (ch != -1) { return false;
if (DEBUG_ATTR NORMALIZATION) { L ]
o = else
System.out.println(”** value3: \"" dataok = false:
+ f£5tringBuffer.toString() reportFatalError ("InvalidChar InPublicID",

Defect Detect it |




Design Patterns are solutions to recurring design problems

Design Defects (DDs)

are solutions to recurring problems

2 categories:
High-level (global) problems: [Brown 98]
Low-level (local) problems: * [Fowler 99]

* deviations from specifications or expectations which might lead to
failures in operation ”

* Some code smells can be considered as high-level DDs



2 examples of high-level DDs [Brown 98]

Blob (God Class)

18 if (fNamespacesEnabled) {

19 fNamespacesScope.increaseDepth(); “ Procedural'Style deSign Ieads to One ObjeCt With a

%0 " lion’s share of the responsibilities while most other

21 ing pList.getFirstAttr(attr. . . ’”
: ( objects only hold data or execute simple processes

=1 {

gPool.equalNames(...)) |

Large controller class
Many fields and methods with a low cohesion*

Dependent on the data stored in associated
data classes

30
31
32

33

*How closely the methods are related to the instance
variables in the class.




2 examples of high-level DDs [Brown 98]

Spaghetti Code

“ Ad hoc software structure makes it difficult to extend
and optimize code. ”

18 if (fNamespacesEnabled

if (attrIndex |=

Procedural thinking in OO programming

| ack of structure : no inheritance, no reuse, no
polymorphism

Long methods process oriented with no
parameters and low cohesion

Classes with procedural names

Use of global variables for processing
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On all defects i On each defect On each system
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of design defects specifications classes design defects
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— DECOR Method
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On all defects i

Text-based descriptions
of design defects

Brown et al. (1998)
Demeyer (2002)

1

Dudney (2003)
Fowler (1999)
Riel (1996)
Webster (1995)

Vocabulary

Taxonomy

l On each defect

2

Marinescu (2004)
Munro (2005)
Alikacem (2006)

On each system

Source code
of the system

-

Operational
specifications

4

Marinescu (2004) Marinescu (2004)
Alikacem (2006) Munro (2005)
Travassos : manual detection (1999)
Tools: SmallLint, PMD, CROCOPAT

Source code
of the system

>

Suspicious
classes

Classes having

design defects

Contributions

Domain analysis of DDs and domain-specific language

Explicit process for the specifications

Validation : first study on both precision and recall
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On all defect;/
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of design defects

Brown et al. (1998)
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i On each defect

Y

2

Specifications >

Marinescu (2004)
Munro (2005)
Alikacem (2006)

On each system

Source code

Source code

of the system “ of the system 5
Ope.r.atio.nal Suspicious
specifications classes ’

Marinescu (2004)
Alikacem (20086)
Travassos : manual detection (1999)
Tools: SmallLint, PMD, CROCOPAT

Marinescu (2004)
Munro (2005)

Classes having
design defects
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The Spaghetti Code is an
antipattern that is characteristic
Chapter 1 of procedural thinking in object-
oriented programming. Spaghetti
Code is revealed by classes with
Descriptions of antipatterns no structure, declaring long
methods with no parameters,
and utilising global variables for
processing. Names of classes
and methods may suggest
procedural programming.
Spaghetti Code does not exploit
and prevents the use of object-
orientation mechanisms,
polymorphism and inheritance.
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The Spaghetti Code is an

antipattern that is characteristic

Chapter 1 of procedural thinking in object-

oriented programming. Spaghetti

Code is revealed by classes with

Descriptions of antipatterns no structure, declaring long
methods with no parameters,

o and utilising global variables for

Identification of Key Concepts processing. Names of classes
and methods may suggest
procedural programming.

Spaghetti Code does not exploit
and prevents the use of object-
orientation mechanisms,
polymorphism and inheritance.
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SADSL (Software Architectural Defect Specification Language)
Language based on a meta-model for specifying DDs
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SADSL (Software Architectural Defect Specification Language)
Language based on a meta-model for specifying DDs
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Meta-model SADDL (Software Architectural Defect Definition Language)
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Cpnnen
$§S$$§

define as {

« INTER
INTER

( UNION

Meta-mode

) INTER (

with 1 and 0.0

;

with (Make, Create, Exec)

7

_GLOBAL_VARIABLE ;

UNION ))

> Gene >
4
or - >
0 + 0
~ - JA
= =
Lexical
IRule




—> Gene >

Re 3 4

\ 4
\ 4

Meta-mode / or

Consistency and domain-specific analyses

- Verify that specifications are not inconsistent, redundant,
or incomplete

- Ex: 2 rules with same names but different properties
2 rules with different names but identical properties




1
> 2, > Gene o
Re 3 \ 4
Meta-mode \or > >
\
Complexity : O((c+op) X n)  SAD Framework
c : number of properties . Meta-model to represent OO programs
op : number of operators ] Repository of metrics
n :number of classes : Services to analyse structural relationships

Services to perform structural and lexical analyses
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1 ( ) | 7 8
2 ("< >, . 0);
3 ("< >n, . 0):;
4 (< >,
5 0); !
6 (< _ >, # $ !
7 0); % & ! 7 8
8 ) ( n
9 ( ) | ) L
10 ( ) | - 7 8 79+:1 8
11 case _ &
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14 " L
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o
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18 } (

Visitor Template
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18 }

(
(1L< >Jl,
("4: :,",
(< >,
)
(< _ >,
0O):
( ) |
case _
Visitor

0):
0):

O ~J oy U W N

A e el e )
<o WN RO

18 }

{
(0 Ao
= ()7
.add (
("LOC_ ", c))i
= (
LOC_ » 10.0);
()7
.add (
, )) i

Generated Code
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(Goal : validate the generated algorithms in terms of precision and recall

Xerces: 71,217 LOC, 513 classes and 162 interfaces

Nb of Existing Detected - Detection
Defects Precision Recall :
classes Defects Defects Time
Blob 39 (7,6%) 44 (8,6%) 88,6% 100% 2.45s
Functional Decomp. 15 (2,9%) 29 (5,6%) 51,7% 100% 0,91s
513
Spaghetti Code 46 (9,0%) 76 (14,8%) 60,5% 100% 0,23s
Swiss Army Knife 23  (4,5%) 56 (10,9%) 41,1% 100% 0,08s
_ | { JIAR A
| { }
| { JIAR A







Method DECOR

Automate the generation of detection algorithms from specifications
written using a domain-specific language

Contributions
The domain-specific language defined from a domain analysis
Explicit process for the generation of detection algorithms

Validation in terms of precision and recall

Future Work
Experiments on other systems and defects

Comparison with existing approaches

Correction of defects (in progress)




Contact: mohanaou@iro.umontreal.ca
http://www-etud.iro.umontreal.ca/~mohanaou

Thanks for your attention !
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Box-plot for metrics with ordinal values




