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A word of 
presentation 
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Expert in language 
design 
Traits in Php7.0, Perl60 
Influenced Traits in Scala 
Pharo
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Expert in Software 
Evolution 
Program analysis, metamodels, 
visualization, testing, refactorings, 
metrics, smart contracts!.



Roadmap
Blockchain in 3 slides  
Challenges for Blockchainization 
The real face of legacy 
How we fight the dark force 
Blockchain Software Engineering 
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Blockchain!  

the new graal



What is Blockchain? 
From an User’s Perspective

A secured open distributed ledger that promotes 
privacy 



What is Blockchain? 
From an User’s Perspective

An open distributed Ledger that promotes privacy  
• Ledger - Records economic transactions of 
cryptocurrency (BitCoin, Ether). 

• Open - anyone can participate on and inspect the 
transactions 

• Distributed - the ledger is shared and synchronised 
among several “people” 

• Privacy - the ledger transactions promote anonymity 



What is Blockchain? 
From a Developer’s Perspective

Roughly, an append-only globally shared transactional 
database



What is Blockchain? 
From a Developer’s Perspective

Roughly, an append-only globally shared 
transactional database 
• Database — stores and manages digital resources 
• Transaction — ACID properties 
• Append-only — immutable data (cannot delete or alter), 
just append new information 

• Globally Shared — managed by a P2P network, all peers 
store a complete copy of the database



Smart Contracts 
[Fritz Henglein, Smart Contracts!, 2017]

“Smart Contracts are neither Smart nor Contracts” 

• Smart Contracts are self-executing programs coded in 
complex Turing-complete language. 

• Rules & Actions intermixed !
(not really a contract) 

• Low-level programs hard to analyze !
(not really smart)



Smart Contracts 
[Henrique Rocha, CBSoft, 2018]

Smart Contracts are objects deployed in the 
blockchain. 

• Code and data (like a class) residing at a Blockchain 
address. 

• Transactions created by function execution. 
• Contracts are sandboxed in the Blockchain.
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Challenges for 
blockchainisation 

Data 
Flow 
Architecture 
Architecture of trust 
At what cost?



Challenges ! data

How data created/manipulated/merged? 
What part of data stored? 
Is the data manipulated/stored till needed?  
Where data is stored? 



Challenges ! flow

How data flows between 
subcomponents/subsystems? 

How to capture existing process to hook 
into? 



Challenges ! trust

What are the trustees? 
What is the impact of trust on the architecture 
(off-chain/on-chain)? 
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The Real Faces 
of Legacy 



Lack of Knowledge 

•Obsolete or no documentation 
•Departure of the original developers or users 
•Disappearance of inside knowledge about the 
system 

•Limited understanding of entire system 
•Missing tests 
•No versioning



Code symptoms

•Duplicated code (up to 60% on real systems) 
•Dead code (up to 2/3 on real systems) 
•Code smells 
•Big build times



Process symptoms 

•Too long to turn things to production 
•Need for constant bug fixes 
•Maintenance dependencies 
•Difficulties separating products 
•Simple changes take too long 



Some true examples

•Company C has a super large VB application. 
No idea of the use of underlying windows API. 
Can they migrate incrementally? 

•Company B has 60% code duplication of 
Cobol. The single developer left to competitor. 
No tests. 65 M CHF to replace the system 
(SAP).  



Some true examples

•Company K has 700,000 fine. Legacy is a post 
cobol system language running half of their 
business: 4500 programs. No other information. 

•Company X has no versioning control, no 
automated tests, ship to clients new version 
without patch Y. Pascal + form from 90s. 

•Company Z has a large Java6 app with many 
dependencies on obsolete/unmaintained 
“solutions”. Hell of dependencies.
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Software is 

Complex



The big ball of mud



An instant of fun



Laws of software evolution

Continuing change 
A program that is used in a real-world environment 
must change, or become progressively less useful in 
that environment. 

Increasing complexity 
As a program evolves, it becomes more complex, 
and extra resources are needed to preserve and 
simplify its structure. 



Software is a living entity...

• Early decisions were certainly good at that time 
• But the context changes 
• Customers change 
• Technology changes 
• People change



We only maintain 
useful successful 
software



Maintenance is continuous 
Development

Between 70% and 90% of global 
effort is spent on “maintenance” !

18% Corrective
(fixing reported errors)

18% Adaptive
(new platforms or OS)

60% Perfective
(new functionality)

4% Other

“Maintenance”



50% of development time  
is lost trying to understand code !

We lose a lot of time with inappropriate and 
ineffective practices

Between 50% and 80% of the 
overall cost is spent in the 

evolution
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How can we fight the 
dark force?
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We design tools and 
analyses to tame 
software



Expertise
code analysis, metamodeling, software metrics, reverse engineering, program 
visualization, evolution analysis, 
refactorings, quality, program understanding 
changes analysis, commit,  
dependencies,  
rule and bug assessment  
semi-automatic migration 
example-based transformations 
test selection, rearchitecturing 
blockchains, ui-migration 

Collaborations 
Pleiad (Chile), UFMG (Brazil),  
SCG (Switzerland), Soft-VUB (Belgium) 

Representation Transformations

Reverse
Engineering

Analyses

Evolution



You would not see  
this dentist! 

Why doing it for  
your software?



Data Model

Develop 
Analysis

Take decision

Analysis

an analysis should lead to a decision

Building dedicated tools



Example : Who is behind package 
X ?

(1) Extraction

(2) Modèle

(4) Visualisation
(3) Analyses



Step 1 - Model Creation/Import

(1) Extraction

(2) Modèle

(4) Visualisation
(3) Analyses

Definition of a model to represent entities 
Data Extraction (CVS...)



Step 2 - Analyses

(1) Extraction

(2) Modèle

(4) Visualisation
(3) Analyses

Who wrote how many lines of code?



Step : 3 - Creating the Map



All JBoss at a glance 

! Interactive tool 
    Data in perspective 

(1) Extraction

(2) Modèle

(4) Visualisation
(3) Analyses



A *meta* platform to create tools
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Evolution in the large: 
Automated Rules to 
support migration



How to help migrate from version 
to version?

!44

System 
V1 

System 
V2

System 
V3

Clients
Clients Clients

?



Mining API Change Rules
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Mining API Change Rules
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Mining API Change Rules

Format of the changes

%:

*"+","*;7)#<151<),"=,;7*>$.78)-,43"9$
-**"*;7)#<151<),"=,;7*>$.78)-,43"9
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Diff of method foo() between version 1 and 2
?$."+@A-**5B<<."B<*"+A3<<,59A-**56<*"+99C$
D$."+@A-**56<*"+A7).,-++599C

Formatted changes
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Mining API Change Rules
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Mining API Change Rules

'%
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1st step: selecting deltas
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Mining API Change Rules

Rule: 
1st step: selecting deltas
2nd step: discovering rules

''

1"2"-"1

.11"1

7&&89 :.!89< Confidence = 75% 

7&&89 .89 :.!89 /89
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Mining API Change Rules
isNil().ifTrue(*) " ifNil(*)

keys().do(*) " keysDo(*)

intersect(*) " intersectIfNone(*,*)

Scanner.new().scanTokens(*) " parseAsLiteralToken()

RegisterAsApplication(*) "!

WAAdmin.registerAsApplicationAt(*,*)

Character.cr() " ROPlatform.current().newLine()

'(
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Tool Support

'H



Validation
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Evolution in the large: 
GWT to angular 
PhD CIFRE of Benoit Verhaeghe for Berger-Levrault



GWT: An industrial Case 
Application

- 26 000 classes 
- 450 web pages  
- 974 000 invocations 
- 1 063 163 LOC (UI) 






































































