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RAMP Project Context  

 
Ø  Requirements are still most of the time written in natural language 

which are main sources of defects in the product development process. 

Ø  Obtaining consistency and completeness of requirements remains 
difficult by the only textual review since several thousands of 
requirements are managed 

Ø  Many statistics show importance of Requirements phase for Quality, 
Costs & Time to market 
–  Chaos report,  
–  James Martin’s “56%”, 
–  Dean Leffingwell’s « 82% », 
–  … 



Master complex systems development through the 
improvement of the quality of Requirements baselines 

 
Quality of requirements is improved via assistance to the writing and 
the analysis of requirements.  
 
The evacuation of requirements form issues allows the actors to focus 
on the real substance of requirements. 
 

RAMP Project Rationale 



The starting point of the project is the syntactic analysis of the quality of 
the requirements written in natural language, taken individually.  
This analysis is made via an existing prototype tool LEXIOR, developed 
by the CORTIM company. 
 
The end point of the project is the quality of a set of requirements within 
a RAMP research platform : 
 

•  The elimination of wording defects of requirements expressed in natural 
language 

•  The automatic identification of redundancies or similar textual    
requirements 

•  The generation or comparison of specification models to check 
consistency and completeness of requirements 

•  The extraction of data allowing the formalization of requirements and 
their environment via the analysis of scenarios 

•  The creation, exploitation and re-use of business know-how by the use of 
ontologies and models. 

RAMP Project Objectives 



Ø  3 Industrial Companies from different 
domains : 

–  Aerospace (EADS) 
–  Automotive (RENAULT) 
–  Energy (EDF) 

Ø  2 SME : 
–  Service Consulting (ADN) 
–  Tool Supplier (CORTIM) 

Ø  3 Academics : 
 
 
 
  

RAMP Project Partners 



Combining 3 points of view  
to fulfill the objectives 

RAMP  
Project 

to use & extend usage  
of some emerging tools 

to deploy & extend  
Research  

“state of the art” 

« Upstream- 
downstream » 

« Bottom-up » 

« Top-down » 
to derive needs expressed  

by industrials into methods & tools 

Innovative methods 
implemented on a  
Research platform  
and applied to  
industrial pilot cases 

Industries 

SMEs 

Laboratories 



Industrial needs & Initial survey results 



Industrial Needs 

Ø  To have the right requirements 
–  What the stakeholders really want (value for customer) 
–  Only what is needed (kill waste) 

Ø  The have the requirements right (SMART*) 
Ø  To master the volume of requirements in a context of a great 

diversity of products (families, ranges, options, versions…) 
Ø  To optimize requirement documentation 
Ø  To improve requirement verification through 

–  Advanced analysis techniques (syntax, semantics…) 
–  Modeling techniques 

Ø  To ensure the consistency of a set of requirements 
Ø  To enable and ease requirements reuse 

(* Specific, Measurable, Acheavable, Realistic,Traceable) 
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Industrial Needs 
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Industrial Needs 



 
Ø  Initial survey on industrial practices in requirements engineering 

(from May to September) 
§  RAMP Project partners: RENAULT, EDF, EADS 
§  Other companies: AREVA TA, CNES, SCHNEIDER 

ELECTRIC, SAGEM D&S, … 

Ø  In the coming months, INCOSE survey: (under construction) 
§  With RWG & other WG 
§  15 to 20 minutes on INCOSE Connect 
§  Contact: gauthier.fanmuy@incose.org 

Initial survey of industrial status 



Some results from the initial survey 

Ø  Requirements are … numerous 
–  Reviews are mandatory, but efficiency improvement also ! 

Ø  Requirements … about what ? 
–  Heterogeneous perimeters in a single document 
–  Complex architectures => « non-trivial » allocation 
–  Product lines => to master requirements variants 

Ø  Poor « toolbox » beyond Natural Language, 
–  Use-cases not enough deployed, nor exploited to define requirements 
–  Few requirements modeling operational toolsets 

Ø   Many teams emitting / receiving requirements 
–  Sometimes « silo-effect » 
–  Diversity of maturity 
–  Most stakeholders do not naturally express themselves in terms of 

requirements but in solutions 



RAMP Research Strategy 

Requirements 
Quality 

Requirements 
and models 

Linguistic Ontologies 



Requirements Quality 

SMART, MUST, … 

GOOD PRACTICES  
(REGAL,GAMP5, CMMI…) 

REVIEWS (Verification) 

% Practice 

‘NL Requirements 
authoring’ rules 

Requirements quality rules  
(complete, consistent, 

precise, feasible, 
unambiguous…) 

TOOL-assisted techniques 
for NL requirements 

authoring 

Gap 



Tool assisted requirements analysis: LEXIOR 

>  RG1.2 Requirements shall avoid using negative expressions 
with the following « requirements keywords » : 

§  Shall not, will not, should not , may not 
 

The system shall disable the use of propulsion for attitude control 
during nominal payload operations. - OK 

 
Instead of 

 
Propulsion shall not be used for attitude control during nominal 

payload operations. - NOK 



Tool assisted requirements analysis: LEXIOR 



NL 
Requirements  

 

verification 
Detection of inconsistencies between 

requirements / composition of 
requirements 

simulation 

Requirements 
model 

Requirements and Models 

Many work on the use of models starting from 
constrained natural languages, in particular in the 
software field 
 



Linguistic and ontologies 

Ø  Linguistic 
§  Lack of specific linguistic rules for requirements engineering 

§  Lack of adequate tooling in a linguistic perspective 

§  Few work on similarity analyzes (set of requirements, identification of 
redundancies and inconsistencies, traceability, organization)  

 
Ø  Ontologies 

§  Ontologies for different domains (medical, internet, … ) 
ü  e.g. OWL: ontology web language 
ü  e.g. Use of ontologies for formal methods 
 

§  Very few works done for Requirements Engineering 
ü  On requirements level, some approaches on software development and 

limited only to some phases (e.g. needs elicitation (Saeki), requirements 
reconciliation (Motoshisaeki)).  

ü  OntoREM (Airbus, UWE) first approach on SE integrated the whole 
process. Principle : develop requirements based on a skill ontology. 



RAMP Research Platform 
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Systems 
Complexity 

Practices state of art  
along the time 

Base for projects 
and programs 

System evolution 
steps 
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Quality of requirements and 
set of requirements 
•  SMART 
• … 

Enterprise processes 
•  Elicitation of needs 
•  Requirements analysis 
•  … 

Operational practices : variable maturity in requirements engineering 
    � « Management through requirements ? » 
   � « Reuse and traceability ? »  
  � « Consistency and completeness ? » 
 � « Improvement of specification ? » 

� « Authoring a requirement ? » 

Gap between the 
expectations of the 
organization and the 
reality of the terrain 

Build the RAMP to 
reduce the gap 

RAMP Research Platform 


