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Goal of this lecture

Understanding some of the design rules in object-
oriented systems

See practical problems of class inheritance

See few research results in the field of software
visualization




the research icon

The research icon indicates topics
that are not mandatory for the controls
and the exam
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4.Software visualization help taming software
complexity &7
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Software is complex

29% Succeeded

18% Falled

53% Challenged

The Standish Group, 2004




Let’s study some real world examples




Construction sites for an European truck maker




Construction sites for an European truck maker

4 ‘ | %
| “ A
| 2,5 millions of line of code
over 15 years of development  BRg

80% C, G+ ’
~ 30 Instances all over the world /A




ver 1.0 (1995)

Cost of feature addition

ver 1.1 (2000) ver 1.2 (2005)

ver 2.0 (2010)




Large software in a French telecom company

Mondrian Easel
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Large software in a French telecom company
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to the Spring framework??
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Typical large scale long living
systems

Large
thousands of classes

hundreds of packages

Undocumented - knowledge loss

Lack of structure overview (layers, cycles, core)
Possibly written in ADA or Cobol

Multi developers

Multi years development
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Quiality plays a major réle in maintaining software




But quality Is vague...

Extendibility o
Efficiency
Portability
Robustness
Correctness
Timeliness (*)|BJECT-ORIENTED
Reusability
Compatibility Ease of use
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/* Hello World program */
#include<stdio.h>

int main()
{
printf("Hello World");




/* Hello World program */

#include<stdio.h>

no return
statement _ .
in the —> 1nt main()
function {

printf("Hello World");




no return

statement
in the

function

/* Hello World program */

9 lines of code

/ seconds r1d"y;




In Mozilla:
dom/base/nsDOMWindowUtils.cpp

/* —-%*- Mode: C++; tab-width: 2; indent-
tabs-mode: nil; c-basic-offset: 2 —-*- */
/* ***%% BEGIN LICENSE BLOCK ***%%

* Version: MPL 1.1/GPL 2.0/LGPL 2.1
#include "nsIDOMHTMLCanvasElement.h"
#include "nsICanvasElement.h"

#include "gfxContext.h"
#include "gfxImageSurface.h"




belong to

the core
In Mozilla: ¢

dom/base/nsDOMWindowUtils.cpp

/* —-%*- Mode: C++; tab-width: 2; indent-
tabs-mode: nil; c-basic-offset: 2 —-*- */
/* ***%% BEGIN LICENSE BLOCK ***%%

* Version: MPL 1.1/GPL 2.0/LGPL 2.1

#include "nsIDOMHTMLCanvasElement.h"
#include "nsICanvasElement.h"
#include "gfxContext.h" belong to
b n n e_
#include "gfxImageSurface.h gfx package




belong to
the core

In Mozilla:

v

dom/base/nsDOMWindowUtils.cpp

/* —*— Mode: C++: tab-width:

tabs-mode
/* * % % k%

* Versic 695 lines of code
3 minutes
#include
#include

#include "gfxContext.h"
#include "gfxImageSurface.h"

2.

indent-
2 —=%— */

* k%

L 2.1

nt.h"

belong to
gfx package




In Swing:
JComponent. java
protected String getBorderTitle(Border b) {
String s;
1f (b instanceof TitledBorder) {
return ((TitledBorder) b).getTitle();
} else if (b instanceof CompoundBorder) {
s = getBorderTitle( ((CompoundBorder)
b).getInsideBorder());
if (s == null) {
s = getBorderTitle(( (CompoundBorder)
b).getOutsideBorder());
}

return s;
} else {
return null;

}




In Swing:
JComponent. java
protected String getBorderTitle(Border b) {
String s;
if (b instanceof TitledBorder) {
return ((TitledBorder) b).getTitle();
} else if (b i1nstanceof CompoundBorder) {
s = getBorderTitle( ((CompoundBorder)
b).getInsideBorder());
if (s == null) {
s = getBorderTitle(( (CompoundBorder)
b).getOutsideBorder());
}

return s;
} else {
return null;

}




In Swing:
JComponent. java
protected String getBorderTitle(Border b) {
String s;
if (b instanceof TitledBorder) {
return ((TitledBorder) h) cotMitlall.

return s;
} else {
return null;

} else if (b (instanceof C Need Double
s = getBorderTitle( ( Disp“a’_‘fc]‘c:h
b).getl : 4
if (s == null) { '+ Design Patterns |
s = getBorderTitle(((CC  Oueronened soware [
b).getC i onm
} rai

w
m
=
m
w




String s;

In Swing:

JComponent. java
protected String getBorderTitle(Border b) {

1f (b (instanceof TitledBorder) {
return ((TitledBorder) b).getTitle();

} else if

return s;
} else {
return

}

547

null;

dBorder) {
undBorder)

1 lines of code order());

12 minutes Border)

Border());




Presentation of AWT

java.awt
Component
. Container Button
Window
Frame V

In the AWT framework:

Widgets are components (i.e., inherit from Component)

A frame is a window (Frame is a subclass of Window)




Swing at the top of AWT

java.awt
Component
L I~
Window Container Button
Fr}r;e A A
javax.swing
JComponent
JFrame JWindow AV

JButton




Problem #1: Brocken Inheritance

java.awt
Component
L I~
7 Window N Container Button
Fr}r;e A A
javax.swing
JComponent
JFrame JWindOW A JButton

Are not subclasses of JComponent




Problem #1:

Brocken Inheritance

java.awt
ComPonentL\
' Butt
Frame N Window rd Con'galner utton
javax.spving
JComponent ‘

JWindow
TR H JButton

Missing inheritance link between JFrame and JWindow




Problem #2: Code Duplication

Code Duplication

java.awt
Component
' Button
Frame Window N Conzner
javax.syving
Wind JComponent
JFrame J neow accessibleCont
ccessibleContext accessibleContext  [5date() |Button
rootPane
update up%ateii 1

setLayout()

setLayout()




Problem #3: Explicit Type Checks
and Casts

public class Container extends Component {
Component components[] = new Component [0];
public Component add (Component comp) {...}

}

public class JComponent extends Container {
public void paintChildren (Graphics g) {

for (; i>=0 ; i--) {
Component comp = getComponent (1i);
isJComponent = (comp instanceof JComponent);

((JComponent) comp) .getBounds();

+}




Supporting Unanticipated Changes

AWT couldn’t be enhanced without risk of breaking
existing code

Swing is, therefore, built on the top of AWT using
subclassing

As a result, Swing is a big mess internally!




Why do we care to have a messy
sSwing ?

Swing appeared in 1998, and has not evolved since!

Swing is too heavy to be ported to PDA,
cellphones, ...

SWT is becoming a new standard.

Either a system evolves, or it is dead. [Lehmans74]
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How large is your project?

1’000°000 lines of code
* 2 =2000°000 seconds
/ 3600 = 560 hours
/ 8 =70 days

/20 = 3 months




Roadmap

1.Real life maintenance problems

2.Software Quality
3.Example of code quality

4.Software visualization help taming software
complexity . °
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Metrics compress the system into

numbers
NOM NOC DUPLINES
LOC NOCmts  NAI
TCC NOPA NOA
WMC WLOC N |
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HNL MSG




Polymetric views shows up to 5

Height metric

Position metrics |,
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metrics

Width metric
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Color metric




System complexity shows class
hierarchy
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shows class internals

Class blueprint
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Module comp
for C module
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delayacct

manage

Module dependencies
'or C modules

dma-coherent dma exec_domain

migration proc resend spurious itimer

kallsyms

lockdep_proc marke

lockdep

mndnla

exit
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diag := DiagramRenderer new.
diag lineDiagram
y: #income;
identifier: #identifier;
defaultColor: #blue;
yAxisLabel: 'Clients’;
valueAxis;
deviationValue: clients2006 avg;
deviationDescription: 'avg 2006',
models: clients2007.
diag open.




diag := DiagramRenderer new.

diag spider
attributes: #(#a #b #c #d #e #f#g ),
valueAxis;
models: self spiderModel.

diag cairo.
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CodeCity (Wettel, Univ Lugano)




Conclusion

Software quality is hard to achieve

Difficult and varied topic

No definitive answer

Process? Information flow? Program execution?

Insuring software quality require external dedicated
tools (e.q., profilers, code coverage)




What you should know!

What is class inheritance
When to use it

What are the difficult when designing a class
hierarchy

Understand what are the real challenges in designing
long-living software systems




Can you answer to these questions”

Will the problem identified in the Java Swing Library
exist in C++7

Why using instanceof is considered a bad
programming practice”

What is the essential differences between object-
oriented programming and procedural programming”?
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