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MODERNISATION PROJECTS: BLOOD, SWEAT AND TEARS
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Modernisation to tackle:
● Technical debt
● Obsolescence
● Legacy

Margo’s clients
● Finance / bank
● Huge applications (> 1 million LoC)
● Typical modernisation project: 10M €, 3 years

Developers are not equipped enough

Crucial need for automation
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kind of document and technical approaches



STRUCTURE OF CODE SOURCE

Document Document

Chapter Class

Section

Method

Paragraph

Bloc

Sentence

Instruction
Word

(Key)word
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CODE SOURCE’S DUALITY

View as a
programmer

View as a
machine
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DATA CLEANING

What do we need to keep?

●

JAVA

PYTHON

Same business logic “open a file”  but nothing alike
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DATA CLEANING

What is relevant or not in the source code?

➔ Generated code
➔ Technical frameworks
➔ Comments and names
➔ Useful code vs meaningless code

Not a trivial task, depends on the objective

● Balance between cleaning and information loss
● Code structure and coding conventions can help to make a choice
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GLOBAL PROCESS

Before applying smart algorithms, the source code
must be transformed into a model

●  Business logic extraction, classification

●  Automated migration / translation

●  Search and indexing

●  Detection of (anti) pattern, correction

●  Summary, algorithm visualisation

code
Reverse 
engine model
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FORMAL APPROACH
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● Treat code as a structure, no interest in 

naming and comments

● Based on programming language 
grammars:

● Set of well defined and unambiguous 
lexical, syntactic and semantic rules

● Modelisation as AST or graph
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FORMAL APPROACH

Good starting point:
● Only few ambiguities thanks to internal relationship knowledge
● Existing tools and algorithms for graph analysis

But tough limitations:
● Unable to understand the meaning
● Poor results on business logic extraction
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NATURAL APPROACH

● Treat code as simple text

● Extract natural language elements

● Name of code entities (variables, functions…)
● Comments, string content.

● Reuse of Text Mining techniques
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Powerful level of analysis:
● Enable business logic extraction
● Understand the developper’s intention

Similar challenges as Text Mining:
● Unable to solve all ambiguities
● Infinite vocabulary, mix of languages can occur
● Strong noise
● Not always understandable for a human
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NATURAL APPROACH
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HYBRID APPROACH
What if we take the best of the two worlds?

Bottom up process:
● Rely on the code structure
● Text mining techniques to consolidate meaning
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Hybrid approach: early stage... ...amazing lands yet to be explored!
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Code as DATA Transformation
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Focus on Refactoring

3

Let’s start to play for real



OUR PROCESS

●  Business logic extraction, classification

●  Automated migration / translation

●  Search and indexing

●  Detection of (anti) pattern, correction

●  Summary, algorithm visualisation

code
Reverse 
engine model
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REVERSE ENGINE: CHOSEN MODEL

transformed  into

|   192019/02/03 FOSDEM 2019   -   Automatic Refactoring Migration Toolkit   -   Juliette Tisseyre



REVERSE ENGINE: PARSING

|   20

Scan

Project’s file handling

Post process
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REVERSE ENGINE: SOLVING & BINDING
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Solving

Binding
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REVERSE ENGINE: MODEL
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transformed  into
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REVERSE ENGINE: QUERY
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> methods = graph.select { |m| m.is_a?(Method) }
=> [bar(Method)[int], main(Method)[void]

> bar_method = methods.first

> bar_method.clients.find { |m| m.is_a?(Call) }.get_fist_context_as(Method)
=> main(Method)[void]

> bar_method.signature
=> Foo.bar() [Public,Static]

> bar_method.cc_complexity
=> 1
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TOOLKIT WORKFLOW

code
Reverse 
engine model

Generator
engine code

Generation into the same language
… or into another language

Refactoring
engine

Java, C#, 

C/C++, Cobol
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Java, C#, 

C/C++ …

Java, C# 

...
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MIGRATION EXAMPLE: C++ TO C#
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Code as DATA Transformation
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Focus on 
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3

How client’s projects shaped our toolkit



AUTOMATIC REFACTORING

Refactoring is deeply integrated within dev processes

20%+ of development time is dedicated to refactoring

Time is is wasted through refactoring

Risky 1/3 of the manually performed refactorings insert defects
Same tedious refactorings all and all over again
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REFACTORING ENGINE V1
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model modelDetector Refactor

For each refactoring
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AUTOMATIC REFACTORING
Feedback from our projects

⊸ Control:
○ Personnalisation of available refactorings
○ Creation of custom refactoring according to codebase needs
○ No Big Bang

⊸ Industrialisation:
○ Apply the same refactoring at different locations at the same time
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Code Smells
Catalogue

model modelDetector Remediator

Refactorings
Catalogue

ApplicatorList of code 
smells

List of 
refactoring 

(plan)

Refactoring engine

REFACTORING ENGINE V2
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WHY NO MACHINE LEARNING YET

● Construction of training datasets is tricky

● Human subjectivity

● Open source vs corporate code

● Volume, access

● Code quality and technical dept is a real obstacle

● No revision history or poor quality of incoming commits
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Or why finance sector is not always good for innovation...



NEXT STEPS

Welcome in the era of the 
augmented developper

3,000 billions of running lines of code in the world to take care of!
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If time… demo!



java-design-patterns project

● Examples of design pattern implementations

● Open source: https://github.com/iluwatar/java-design-patterns

● 14 k LoC Java

● ~ 600 classes

DEMO
Refactoring of java-design-patterns
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java-design-patterns project

● Examples of design pattern implementations

● Open source: https://github.com/iluwatar/java-design-patterns

● 14 k LoC Java

● ~ 600 classes

Refactoring has been applied on one smell:

● Hard Coded String

DEMO EXAMPLE
Refactoring of java-design-patterns

Manual42 min

IDE20 min

TOOLKIT5 
min

8 hours

5 hours

5 min

600 classes1 class
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Why automate refactoring?

Refactoring tools in IDE have 
limitationsExisting

● Limited configuration

● One refactoring at a time

Refactoring tools can perform a 
repetitive and monotonous 
task on behalf of the 
programmer

Automation

● New designs can be explored quickly

● The use of tools decreases restructuring time

● Developer can focus on evolutive maintenance rather 

than corrective maintenance

Refactoring by editing code 

manually can be a risky 

endeavor
Manual

● 1/3 of the manually performed refactorings insert 

defects

● Refactoring may take significant time

● Waste of the developper’s skills
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● Change visibility of classes, methods or fields

○ Avoid inappropriate intimacy and indecent exposure

● Make  private final  all the variables used in synchronized block

○ Avoid non-deterministic bugs in multithreaded environment.

● Replace if/else statements by a switch case

○ Expose the business logic in a clearer way, simplify the complexity

● Make  static final  all the constant variables and their names upper-case

○ Enforce standards and avoid unwanted behaviours

● Remove deprecated or dead code code

○ Less code is less code to maintain or migrate

Examples of refactorings
Some of the most common refactorings in our projects
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