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Introduction

NooJ

linguistic developm

4 Develop orthographical )
Formalize linguistic and morphological
phenomena, from grammars using a text or
spelling to semantics graph editor
\_ J

*This kind of systems are critical assets that must be
updated continuously to reflect evolving practices.
*Repeated modification has a cumulative effect on
system complexity.

*The rapid evolution of technology quickly renders
existing technologies obsolete.



C Solution

Introduction

*We opted for a modernization process that
transform the old java NooJ system to the web that
satisfies new requirements.
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*The approach is based on the Architecture-Driven
Modernization process as a best solution for the

legacy system’s adaptive and  perfective
maintenance. !

No installation



Context
Architecture-Driven Modernization (ADM)

 the ADM approach offers a generic and abstract solution

based on models, allowing:
new

platform

« ADM is the process of understanding and evolving existing
software assets.
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Context
Architecture-Driven Modernization (ADM)

ADM is an Object Management Group initiative related to
building and promoting standards that can be applied to
modernize legacy systems.

It has emerged complementing OMG Model Driven Architecture
standard (MDA).

The outstanding ideas behind MDA are:

— separating the specification of the system functionality from its
implementation on specific platforms.

— managing the software evolution from abstract models to

implementations.
Software
System

ADM 6

MDA




Context
Architecture-Driven Modernization (ADM)

Cim
(Computational Independant Model)

PIM
(Platform Independant Model)

PSM
(Platform Specific Model)
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MDA: Different model levels,
model transformations between them




Context
Architecture-Driven Modernization (ADM)
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Context
Architecture-Driven Modernization (ADM)
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Context

knowledge discovery Meta model(KDM) & Abstract
syntax tree Meta model(ASTM)

The OMG ADM Task Force (ADMTF) is developing a set of standards
(metamodels) to facilitate interoperability between modernization

tools.

Cron)
The KDM standard is a common
intermediate representation for
existing software systems.
It represents all aspects of the
existing system architecture.

The KDM can leverage information
captured by the ASTM.




The migration ADM based process consists of three phases:

Contribution

— The reverse engineering of the legacy java nooj system that represents the
extraction of information from the source code at a higher level of

abstraction;

— The Restructuring: it is a model to model transformation for constructing the

target models;

— The forward engineering that generates the new web system from the target

model.
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Contribution

Overview of our migration process

Reverse

Engineering
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ontribution

Overview of our migration process
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Contribution

Overview of our migration process

GUIM
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Contribution
Overview of our migration process
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Contribution
Overview of our migration process

B HTMLElement D"

:] *
s value : EString eren
R

HTMLM

bodyElements e?
H HeadElement 0.t i BodyElementé 2L
- ody J
headEl ”ents l | Hsip QM% ‘ -
ea H dv H List
1
B Link H Title H Head B Body | B font B option H em
5 1l ESting = bycolr: Esrig = Olr ESUG | | = slctd: Esting T IR
O fite : EString head L = vlink : Estring = face (ESUING || o gpfionvalue : EString
o ghref : EString ) = alink : EString o size : EString H button
= type : EString ’ o link : EString
1 Hpage | |otet:Estring
= name : EString gody= background ; Estring
15
pag
ehApp
H AppWeb

S url: EString




NoolJ functionalities

Syntactic Grammar

orphological Grammar

Infelctional Grammar
-.nof

manage Grammar

manage dictionary

manage text and
corpora

manage Properties
definition

corpus processing ce e
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NoolJ Platform Architecture

Gul

I% + GrammarDizlog
5 + GrammarEditorShell
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Graphical Editor Sub-System

*the Nool’s graphical editor provides tools to edit, test
and debug local grammars, in order to apply them to

texts.
*The grammars are represented by organized sets of
graphs. e
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Dynamic Analysis
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Dynamic Analysis
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Dynamic Analysis
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GrammarDihlog dialog = new GrammarDialog();
dialog.setModal(true);
dialog.setDefaultCloseOperation(JDialpg.DISPOSE_ON CLOSE);
dialog.setVisible(true);
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(2) Select Grammar Type:

Morphological Graphs recognize sequences of letters. Syntactic Graphs recognize
seguences of words

@ graphical editor () rule editor

Inflection & Derivation H Productive Morphalogy H Syntax
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Dynamic Analysis
)

File| Edit Lab Project Windows Info

000 000

\ | pGraph = new JPGraph(this);
[ pBackGraph.add(pGraph); <[17
JScrollPane graphScrollPane = new JScrollPane(pBackGraph);
getContentPane() . add{graphScrollPane);
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Dynamic Analysis

000 =000

l ; dictionarih

paraph.addiMouseMotionLlistener(new JPGraphMouseMotionlistener(this)); - ==
pGraph.addiMouselistener(new JPGraphMouselistener(this)); - ]
pGraph.addiMousekheellistener{new JPGraphMouseWheellistener(this));
this.addKeyListener(new GrammarEditorKeylistener(this));
rtBox.addKeyListener(new TextBoxKeylistener(this));




Graphical editor functionnalities
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Create Node Case

¥ (p.getComponentOrientation() == ComponentOrientation.LEFT_TO RIGHT) // ENGLIS fStateme’ft
// ERENCH, 4+ Expression boolean

{ // etc. a4 <4 Then Statement ASTM mOdE|

4 < Block
for (int inode = @8; inode < NbOfNodes; inodetd)

0 4 < For Statement
if (inode == 1) < Expression boolean
paintTerminallode(inode, graphics); <+ Expression updater

else if (variableNode(inode)) a4 < If Statement

paintVariableNode(inode, graphics); 4 Expression boolean

else if (commentNode(inode)) 4 4 Then Statement
paintCommentNode(inode, graphics);

else if (areaNode(inode)) 4 4 Block
paintArealNode (inode, graphics); % Method Invocation

else 4 4 Else Statement

\} paintRegularNode(inode, graphics); Source COde / a 4 Block

a < If Statement
<= Expression boolean

- 4 <= Then 5Statement
m‘¢’ Element ifstatementh a 4 Block

< Attribute conditon < Method Invocation
» <= Element trueflow b 4 Else Statement
- 4 Element falseflow
4 True Flow
4 False Flow

K 4 Element widB J
KDM model
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Create Node Algorithm obtained

If mouse is not in a node
If iscontrolDown or isAltDown
Retrieve the mouse coordinates
Add the node coordinates, width and height
Collect all selected nodes to new node by adding the new node to
the children group of each selected node
unselect all nodes
call the repaint method to paint all figures in the panel

if (node indice is 1)
call paintTerminalNode methode
else if (node is variableNode)
call paintVariableNode
else if (node is commentNode)
call paintCommentNode
else if (node is areaNode)
call paintAreaNode
else if (node is RegularNode)
call paintRegularNode




Nodes Selection Case

ASTM model

| < If Statement |
= 4y If Statement
a < If Statement
<+ Expression boolean
4+ Then Statement
4 4 Else Statement
4 < Block
4 < If Statement
<+ Expression boolean
4= Then Statement
4 Else Statement
< Method Invocation
<+ Method Invocation

\

timerselCount =
timersel =
timerSel.start();

a;

new Timer(188, new TimerActionlListener(editor));

//gﬁsiic void acticonPerformed(ActicnEvent arg@)
{
if (editor.getController().grf == null)

return;

if (timerSelCount > 9)
timerSelCount = @;
else
timerSelCount++;

if (timerSelCount >= 8)
editor.getController().grf.tColor
else if (timerSelCount < 2)

else
editor.getController().grf.tColor

ﬂr Element ifstatement
i <= Element ifstatement

4 <= Element ifstatement
< Attribute conditon

4 <= Element trueflow

[ <= Block Unit tst

a <= Element falzeflow

I | 4= Block Unit tst |

< True Flow
4 False Flow

editor.pGraph.invalidate();
\\Q\\‘Editur.pﬁraph.repaint();

editor.getController().grf.tColor =

~

new Color(255%, 215, @); // Color.Gold
editor.getController().grammar.bColor;

editor.getController().grammar.sColor;

Source Code /j

4 <= Callable Unit invalidate()
<= Attribute invoker

4 4 Callable Unit repaint()
4= Attributeinvoker/

KDM model
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Nodes Selection Case Algorithm

mallowing the selected nodes to blink \
If (hodes are selected())
Increment a variable timer var each number of
second
While ( var has changed its value)
Change the selected node flashing color

\ /




Node Selection Case

Statement
: : < Expression boolean
/[ add marks if node is selected 4 4 Then Statement
if (selected != null & selected.get(inode))

{ 4 4 Block
Rectangle rectl = new Rectangle(x - 10, y - hei.get(inode) - 10, 10, 10); 4 Variable Declaration rect] = new Rectangle(x - 10, y - hei.get(inode) - 10, 10, 10)
Rectangle rect2 = new Rectangle(x - 10, y + hei.get(inode), 10, 10); 4 Variable Declaration rect? = new Rectangle(x - 10, y + hei.get(inode), 10, 10)
Rectangle rect3 = new Rectangle(x + wid.get(inode), y - hei.get(inode) - 10, 10, 10); 4 Vaniable Declaration rect3 = new Rectangle(x + wid.get(inode), y - hei.get(inode) - 10,10, 10]

B TR SRy e el TR 4 Variable Declaration rectd = new Rectangle(x + wid.get(inode), y + hei.get(inode), 10,10)

g.setColor(pen.get ("pens").color); 4 Method Invocation

g.setStroke(new BasicStroke(pen.get("penS"). stroke)); 4 ¢ Method Invocation

g.drawArc(rectl.x - rectl.width / 2, rectl.y + rectl.height / 2, rectl.width, rectl.height, 0, 360); 4 Class Instance Creation BasicStroke
g.drawArc(rect2.x - rect2.width / 2, rectl.y + rect2.height / 2, rect2.width, rect2.height, 0, 360); 4 Method Invocation
g.drawArc(rect3.x - rect3.width / 2, rect3.y + rect3.height / 2, rect3.uidth, rect3.height, 9, 360); 4 Method Invocation
g.drawArc(rectd.x - rectd.width / 2, rectd.y + rectd.height / 2, rectd.uidth, rectd.height, 9, 360);

/| reset color 4 Method Invocation

g.setColor(pen. get("pen").color); S 0 u rce co d e J 4 Method Invocation AST M m 0 d e I

4 Method Invocation
% Element ifstatement
< Attribute conditon

4 < Element trueflow

4 < Block Unit tst
<4+ Element rectl = new Rectangle(x - 10, y - hei.get(inode) - 10, 10, 10)
<4+ Element rect2 = new Rectangle(x - 10, y + hei.get(incde), 10, 10)
<= Element rect3 = new Rectangle(x + wid.get{inode), y - hei.get{inode) - 10, 10, 10)
< Element rectd = new Rectangle(x + wid.get(inode), y + hei.get(inode), 10, 10) K D M m Od e I
< Callable Unit setColer(pen.get("penS”).color)
> 4 Callable Unit setStroke(new BasicStroke(pen.get("penS").stroke))
> 4 Callable Unit drawArc(rectl x - rectl.width / 2, rectl.y + rectl.height / 2, rectl.width, rectl.height, 0, 360)
> 4 Callable Unit drawArc(rect2x - rect2.width / 2, rect2.y + rect2.height / 2, rect2.width, rect2.height, 0, 360)
< Callable Unit drawArc(rect3.x - rect3.width / 2, rect3.y + rect3.height / 2, rect3.width, rect3.height, 0, 360)
< Callable Unit drawArc(rectd.x - rectd.width / 2, rectd.y + rectd.height / 2, rectd.width, rectd.height, 0, 360) 31
» 4 Callable Unit setColor(pen.get("pen”).color)




Node Selection Case Algorithm

ﬁ(node is selected) \

Get the node coordinates, width and height
Draw four arcs in the Top, Left, Bottom and Right
Call the above algorithm to change the color of

Repaint() the graph by adding marks to the
selected node

. /




NoolJ web
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Conclusion

*In this work we have focused on an approach to automate
the process of extracting the GUI’s characteristics and
functionalities.
*The approach Is based on the ADM Initiative as a best
solution in the legacy system’s evolution.
JWe used a static and dynamic analysis to obtain
knowledge of the structure and behavior of source code.
JdWe represented all necessary information in a higher
level of abstraction.
JWe migrated the abstract KDM model obtaned into
new specific platforms which are the JavaScript and
HTML.
*In this work we focused only on the NooJ graphical editor.
*This work can be extended to treat the other NooJ
functionalities to be migrated in different platforms.



