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Open Source Solution for Model-Based Systems Engineering 
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A result of the                       collaborative project  
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1
2
3

	System

Phase	1	Mission

Mode	I Mode	J Mode	I Mode	J Mode	I Mode	J

Mode	C Mode	A Mode	C Mode	A
Mode	X Mode	Y Mode	Z ModeX Mode	Y

Phase	5 Phase	6

Mode	2 Mode	3 Mode	4 Mode	2 Mode	3

	Subsystems

Mode	1

Phase	2 Phase	3 Phase	4

Mode	A Mode	B

Similar table with states 
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	System

Phase	1	Mission

Mode	I Mode	J Mode	I Mode	J Mode	I Mode	J

Mode	C Mode	A Mode	C Mode	A
Mode	X Mode	Y Mode	Z ModeX Mode	Y

Phase	5 Phase	6

Mode	2 Mode	3 Mode	4 Mode	2 Mode	3

	Subsystems

Mode	1

Phase	2 Phase	3 Phase	4

Mode	A Mode	B

Mass	

Power	

Comms	

How are non-functional and parametric analyses 
correlated with modes and states?  
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	System

Phase	1	Mission

Mode	I Mode	J Mode	I Mode	J Mode	I Mode	J

Mode	C Mode	A Mode	C Mode	A
Mode	X Mode	Y Mode	Z ModeX Mode	Y

Phase	5 Phase	6

Mode	2 Mode	3 Mode	4 Mode	2 Mode	3

	Subsystems

Mode	1

Phase	2 Phase	3 Phase	4

Mode	A Mode	B

What is the expected / actual functional behavior in 
one particular combination of modes and states? 
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System models, what for?	

1 
Capture atomic configurations 
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Modes	and	States	
	

Several	modes/states	machines	
on	system,	actors,	components	

State	
	Mode	

Atomic	
configura6on	
(specified	)	

	
Func;ons,	components,	

interfaces,	…	
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Relate atomic configurations  
to specific modes and states 
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System models, what for?	

2 
Identify situations of interest 
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A B 

C 
D 

E 

G F 

Mode machine #1 

State machine #1 

Mode machine #2 

A B 

C 
D 

E 

G F 

Mode machine #1 

State machine #1 

Mode machine #2 

Current mode/state in the mode/state machine  

SITUATION: Mode A AND (State D or State E) AND Mode G 

A 

D 

G 

A 

E 

G 
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System models, what for?	
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Compute the global configuration  

for this situation 
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Modes	and	States	
	

Several	modes/states	machines	
on	system,	actors,	components	

State	
	Mode	

Atomic	
configura6on	
(specified	)	

	
Func;ons,	components,	

interfaces,	…	

Superposi6on	
situa6on	(of	current	

modes/states)		
	

(mode1	AND	state1)	OR	mode2	

Global	computed	
configura6on	

	
Func;ons,	components,	

interfaces,	…	

	

Merge	of	atomic	configura;ons	

Internal	inconsistency	
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System models, what for?	

4 
Specify what is expected in term of 
functional content for this situation 
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Modes	and	States	
	

Several	modes/states	machines	
on	system,	actors,	components	

State	
	Mode	

Superposi6on	
situa6on	(of	current	

modes/states)		
	

(mode1	AND	state1)	OR	mode2	

Global	configura6on	
of	interest	(specified)	

	
Func;onal	chains,		
scenarios,	etc.	
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System models, what for?	

5 
Compare expected vs computed 
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Modes	and	States	
	

Several	modes/states	machines	
on	system,	actors,	components	

State	
	Mode	

Atomic	
configura6on	
(specified	)	

	
Func;ons,	components,	

interfaces,	…	

Superposi6on	
situa6on	(of	current	

modes/states)		
	

(mode1	AND	state1)	OR	mode2	

Global	computed	
configura6on	

	
Func;ons,	components,	

interfaces,	…	

	

Global	configura6on	
of	interest	(specified)	

	
Func;onal	chains,		
scenarios,	etc.	

Comparison	

Merge	of	atomic	configura;ons	

Internal	inconsistency	

Undesirable	deltas	
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Live demos on the booth! 



www.thalesgroup.com 
THALES GROUP INTERNAL 

Thank You! Questions? 

Capella website:  
http://www.polarsys.org/capella/ 
LinkedIn 
https://www.linkedin.com/groups/8605600 
Twitter 
https://twitter.com/capella_arcadia 
Arcadia forum:  
https://polarsys.org/forums/index.php/f/12/ 
Capella forum:  
https://polarsys.org/forums/index.php/f/13/ 
IFE model & doc.:  
http://www.polarsys.org/capella/start.html 


