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graph editor 

•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.  
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Observation 

Solution 

•We opted for a modernization process that 
transform the old java NooJ system to the web that 
satisfies new requirements.  
 
 
 
 
 
 

 
 
•The approach is based on the Architecture-Driven 
Modernization process as a best solution for the 
legacy system’s adaptive and perfective 
maintenance.  



Context 
Architecture-Driven Modernization (ADM) 

• the ADM approach offers a generic and abstract solution 
based on models, allowing: 

 

 

 

 

 

• 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. 
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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) 
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ASTM 

The ASTM standard provides the 
most granular view of the 
system architecture.  
Predicted for low-level 
modeling, close to source code. 

KDM 

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



Contribution 
• The migration ADM based process consists of three phases:  

– 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 
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NooJ source code analysis  
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Graphical Editor Sub-System 
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•the NooJ’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. 
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Dynamic Analysis 
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Dynamic Analysis 
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Dynamic Analysis 



Graphical editor functionnalities 
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Create Node Case 

Source Code 

ASTM model 

KDM model 
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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 

Create Node Algorithm obtained 
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Nodes Selection Case 
ASTM model 
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//allowing the selected nodes to blink 
If (nodes are selected()) 

Increment a variable timer  var each number of 
second 
While ( var has changed its value)  

 Change the selected node  flashing color  
 
 
 
 

Nodes Selection Case Algorithm 
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Node Selection Case 
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If (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 
 
 
 
 

Node Selection Case Algorithm 
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NooJ web 



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.  

We used a static and dynamic analysis to obtain 
knowledge of the structure and behavior of source code.  
We represented all necessary information in a higher 
level of abstraction. 
We 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. 34 


