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Current Engineering Practices and Gaps  

Engineering practices and their limits  
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The System Engineering «  Ecosystem  » Challenge: Collaboration  

* RAMT: Reliability Availability Maintainability Testability 



5  / 5  / 

C
e
 d

o
c
u
m

e
n
t 

e
s
t 

la
 p

ro
p
ri
é
té

 d
e
 T

h
a
le

s
 G

ro
u
p
 e

t 
il 

n
e
 p

e
u
t 

ê
tr

e
 r

e
p
ro

d
u
it
 o

u
 c

o
m

m
u
n
iq

u
é
 s

a
n
s
 a

u
to

ri
s
a
ti
o
n
 é

c
ri
te

 d
e
 T

h
a
le

s
 S

.A
. 

The System Engineering «  Ecosystem  » Challenge: Collaboration  

* RAMT: Reliability Availability Maintainability Testability 
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Seven Deadly Sins* in System Engineering  

É ñFull Requirements driven approach weaknessesò 
 

É Bad understanding of CONOPS/CONUSE**  
 

É Incoherent reference & decisions between engineering specialties 
 

É Poor continuity between engineering levels 
 

É Late discovery of problems in definition & architecture  
 

É Underestimated Architectural Design impact / benefit  
 

É No anticipation of IV&V, no functional mastering 
 

É No justification, no capitalisation for reuse/product line  

*   Deadly Sins: Péchés capitaux 
** CONcepts of OPerationS, CONcepts of USE 
*** IV&V : integration, verification, validation  
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Limits of Textual Requirements -Driven Engineering  

É Textual requirements are today the main vector of technical management 
contract with the customer  

 

É However they have significant limitations:  

» Informally described and not adapted to validation by formal methods  

» Inadequate to support Design  

» Unable to describe a solution  

» Traceability links Creation process 
unclear and hard to formalize 

» Traceability links unverifiable  

» Difficulties to securely reuse  
requirements alone 

»é 

Tests  
description  

Change  
Requests  

? 

Product  
Breakdown  

Requirements  
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Requirement -Based Approach  

Tests  
description  

Product  
Breakdown  

Subsystem   
Design  

Coherency?  

Definition and subsystem specification  

Customer  
Textual  

Requirements  

System  
Requirements  

Sub-Contractor  
Textual  

Requirements  

Un-formalised  Design  

Requirement validation process  

IV&V : integration , verification, validation  

Requirements IV&V Management 

Test Results Test 

Campaign 

Text Req 

Text Req 

Test 

Case 

Test 

Case 

W 

X 
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Some Consequences on Engineering  

É No solution is described, only requirements allocation 

É Definition of suppliers delivery is weak and not sufficient  

É Checking quality of the definition is not possible before IV&V 

É Thus, justification of definition is poor and unreliable 

» Components functional contents, behaviour, interface definitioné 

É Examples of consequences in IV&V : 

» Poor control of versioning and complexity 

»Missing components when verifying a requirement 

» No mastering of the consequences of non-maturities (PCR ...)  

» Poor mastering of behaviour(startup, non nominal states ...)  

» Difficulty in organizing / optimizing regression tests 

» Difficulty of locating faults and impact analysis ...  

 

É These problems increase along with system or project complexity 

IVV : integration , verification, validation  



ARCADIA Goals and Action Means  

Solving the walls issue  
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What ARCADIA Is  

Č Improve efficiency and quality of System Engineering 

Č Master complexity of products 

Č Foster and secure collaborative work of engineering stakeholders 

Č Reduce development Costs & Schedule 

A too led  method devoted to systems, software and hardware 
Architecture Engineering   

 

É To understand the real customer need ,  

É To define and share  the system architecture  among stakeholders,  

É To early validate system design and justify  it,  

É To ease and master IVVQ (Integration, Validation, Verification, Qualification ). 
















































































