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• WHY is it important to look at NLP technologies for 
requirements analysis? (NLP-RA tools) 

• WHAT are NLP-RA tools? 

• HOW is industry using NLP-RA tools (some use cases)?

Outline
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Why NLP-RA?
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3rd

Computer and automation

2nd

Mass production, 
assembly line, electricity

1st

Mechanization, water 
power, steam power

4th

Cyber physical and 
autonomous systems

History of Industrial Complexity
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Complex systems with complex problems

40%
resources spent on 
testing for complex 
systems

Boeing 787

$25B dev 
$10B testing

Airbus A350

$10B dev 
$4B testing

Chevy Volt

$1.2B dev 
$600M testing

Why NLP-RA?



�6

Complex systems with complex problems
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>80%
of defects in systems  
are due to requirements 
or design errors
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Relative cost to correct a requirements 
or design defect

Requirement defects are being found late in the development lifecycle.  
Costing companies over 100 times to fix than if they were caught at early stages. 

Why NLP-RA?
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How is Industry Writing Requirements?



• It is the language we know best
• Highly expressive
• Semantics are well embedded

But
• Not ideal language for requirements
• High ambiguity and vagueness
• Can be difficult to assess if logic is complete
• Difficult to verify
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Natural Language Requirements
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Current Approaches to RE
Approaches Challenges

Structured and modelling languages: 
Templates, EARS, SysML

• Hard to learn and adopt 
• Still requires top level NLP requirements

Formal languages: LUSTRE, Parnas tables, 
math

• Hard to learn and adopt 
• Still requires top level NLP requirements 
• Specially difficult to convey semantics

Checklists: INCOSE’s (44 rules), NASA’s (38 
rules), QRA (21 rules)

• Time-consuming, tedious, error-prone 
• Inefficient use of domain expert resources 

Peer-review: multiple pairs of eyes approach • Exacerbates the challenges of checklists 
times the number of reviewers
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What is NLP-RA?



• Computational NLP technologies focus on automated language understanding:

• Lexical (assess specific terminology)

• Syntactic (assess terminology and sentence structure)

• Semantic (assess relationships to other text)

• Many of the advances in NLP have come about from industry-led research for 
consumer electronics and social media platforms (Siri, Alexa, Google, Facebook).

• The focus of NLP-RA tools is on automating what can be automated (verification), 
and use the domain expert for the right tasks (validation).
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What is NLP-RA?



• In the late 1990s NASA worked on a tool they called the Automated Requirements 
Measurement (ARM) tool.

• They determined that good requirements had a set of quality attributes:
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Early NLP-RA: NASA ARM 

• Complete
• Consistent 
• Correct 
• Modifiable
• Ranked 
• Traceable
• Unambiguous 
• Valid
• Verifiable

• Imperatives 
• Continuances
• Directives 
• Options 
• Weak phrases
• Size
• Readability
• Specification depth
• Text structure

Quality Attributes (hard to measure) Quality Indicators (easy to measure)

Lexical
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New-Generation NLP-RA Tools 
• Smart detection and delineation of requirements 

• Quality analysis for best practice compliance 

• Domain specific ontologies

• Terminology analysis 

• Measurement unit analysis

• Requirements similarity analysis 

• Requirements export 

• Enterprise and team collaboration 

• Reporting
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New-Generation NLP-RA Tools 

RAT

STIMULUS
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QVscribe for Word & Excel
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How is industry using NLP RA tools?



Royal Canadian Air Force 
• Document and requirements restructuring
• RE training for procurement personnel and BAs
• Ambiguity reduction
• Requirement similarity 
• Requirements extraction from Word documents to compliance matrices
• Time savings in requirements review process of 60%-75%
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NLP-RA Use Cases



Ultra Electronics Maritime Systems
• Analysis and risk profile of RFPs
• Correctness and clarity of RFP response
• RE training for engineers
• Ambiguity reduction
• Requirement similarity
• Time/cost savings in procurement process 30%
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NLP-RA Use Cases



Intel / Honeywell
• Encoding of institutional knowledge
• Enforcement of internal practices
• DSTs for consistency across teams (in development)
• RE training
• Glossary creation
• Time/cost savings in requirement authoring stages… unknown
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NLP-RA Use Cases



• Semantic analysis for version control 
and requirements classification

• Domain specific ontology (via 
machine learning)

• Web-based centralized analysis and 
collaboration

• Assistant for formalization of reqs 
(for completeness analysis)
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Next-Gen NLP-RA
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Thank you

Eduardo Vaz 
eduardo.vaz@qracorp.com
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21 Top Engineering Tips
FOR WRITING AN EXCEPTIONALLY CLEAR REQUIREMENTS DOCUMENT


