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Industrial Context

RE 2018  J.KANG

Specification with high 
« quality »

Specifications

§ Data from different domains
◦ Aeronautic, Automobile, Spatial, Finance, Energy

§ How to deal with each domain specification ?
◦ Acronyms, Business terms, normes



SEMIOS FOR REQUIREMENTS

• A tool for detecting errors in 
specifications from the conception 
phase

SEMIOS FOR ACRONYMS

• A tool to detect acronyms 
based on regular expression

SEMIOS FOR SIMILARITY

• A tool based on IA technology 
to detect redundancy 

SUITE 
SEMIOS





Presentation of the tool
SEMIOS FOR REQUIREMENTS

Based on Natural Language 
Processing techniques (NLP) –

Semantic analysis

Add-on included in existing 
tools : Word, Excel, Doors, 

Doors NG

Detects anomalies in your 
specifications documents at 

the design stage

Reduction of development time

Helps to control 
requirements quality

Cost rationalization



An integrated tool



How much does a specification error cost depending of the project phase ?
SEMIOS FOR REQUIREMENTS



IEEE830

Correct
Unambiguous

Complete
Verifiable
Traceable
Consistent
Modifiable
Ranked

ISO29148

Unambiguous
Singular

Consistent
Complete
Feasible

Traceable
Verifiable

Quality criteria
SEMIOS FOR REQUIREMENTS

AUTRES…

Incose
IREB ARP4754
ASD-STE100



The maximum pressure loads at the 
[standard] operating temperature 
shall be 3 bars.

The system shall deliver data [or] 
reload the configuration checks 
performed.

???

standard?
35°C? 
20°C?

deliver?
reload?

which one?

Non-ambiguity
Risk of misinterpreting during 
development and test phases

SEMIOS FOR REQUIREMENTS



set?
send?

identify?
which one?

At least three 
cases to 
manage!

The CPU system [shall set] these 
signals in output or [shall send]

them directly to the platform and the 
different supervisor hardware 

designs [shall identify] the software 
for its adaptation behavior.

Verifiability
Several tests are needed to cover the 
requirement, with an additional risk of 

wrong interpretation when using 
conjunctions (and, or)

SEMIOS FOR REQUIREMENTS



protected
by what ?
by whom ?

The system [shall be protected] against over-voltage.

Completeness
Lack of essential information

SEMIOS FOR REQUIREMENTS



Fuzzy term
Unauthorized expression
Complex/ambiguous coordination
Multiple requirements

Passive construction
Incomplete sentence

Justification included in a requirement
Solution/Design sentence
Useless term
Complex/ambiguous negation
Inappropriate structure
Requirements too long
Complex construction

Underspecified term
Non mandatory requirements
Quantities without range

Business impacts

Ambiguity

Verifiability

Completeness

Readability

Complexity

Under-specification

Necessity

Tolerance

16 categories of alert →
95 rules for detection and contextualization

Summary
SEMIOS FOR REQUIREMENTS





Presentation of the tool

• Result from the Project CLE-ELENAA

• Tool from the Semios suite

• Analyses a list of requirements in order to group similar elements together

• Using an AI approach & a distance metric

SEMIOS FOR SIMILARITY



Contradiction

Consistency

Redundancy

Purpose of the tool

Control the quality of requirements in 
terms of :SEMIOS FOR SIMILARITY



AI technology in Semios For Similarity : Clustering
SEMIOS FOR SIMILARITY

• Clustering : statistic approach

ü Unsupervised machine learning algorithm : useful for new data

ü Language independent 

• Clustering according to business terms

ü NLP technology based on PosTagging

• Duplicates generation 

ü Avoid clusters calculation errors 

ü Language dependant (EN, FR)



Bussiness Terms detection
Spacy: neural models for tagging, parsing and entity recognition

§ POS tagging: Annotate part-of-speech tags on documents

Example: Unlock only driver door by DR request SW when superlock is disable in EUR variant.

Postagged exemple: Unlock PROPN only ADV driver NOUN door NOUN by ADP DR PROPN request NOUN SW 

PROPN when ADV superlock NOUN is VERB disable ADJ in ADP EUR PROPN variant NOUN

§ The most used combination patterns in business terms are selected and validated in collaboration with our RE expert: 
◦ noun-noun (e.g. runway overrun)
◦ adjective-noun (e.g. normal mode) 
◦ proper noun- noun (e.g.BSP data)
◦ adjective-adjective-noun (e.g. amber visual indication)
◦ noun-noun-noun (e.g. output voltage value)
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Report output
SEMIOS FOR SIMILARITY

Report for distance metricReport for clustering

Reports also group together duplicated requirements



Thank you

https://www.semiosapp.com/

Partners: Contact : m.mezghanni@semiosapp.com
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