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Plan 
•  Challenges and Overview 

– Developping billions of software product is hard 
but now a common practice 

•  Implementing Variability 
– Revisit of existing techniques and curriculum 

•  Specificity of Product Line Engineering 
– Process, methods 

•  Feature Models 
– Defacto standard for modeling product lines and 

variability 
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Contract 
•  The idea of software product lines and 

variability 
– You will be able to recognize this class of systems 
– Aware of the complexity 
– Aware of the specific development process 
– Aware of existing techniques 

•  Feature modeling 
– A widely used formalism for modeling product lines 

and configurable systems in a broad sense 
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Trois	manières	de		
construire	un	produit	(logiciel)	

Indépendamment	

6	

„Clone	&	Own“	 Assets	„partagés“	

Lignes	de	produits	logiciels	
	
	
Configura;on	de	produits	
Modélisa;on	de	la	variabilité	
Composants	
Langages	dédiés	
Générateurs	
Préprocesseurs	
Patrons	de	concep;ons	
…	
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«	A	set	of	programs	is	considered	to	cons;tute	
a	family,	whenever	it	is	worthwhile	to	study	
programs	from	the	set	by	first	studying	the	
common	properLes	of	the	set	and	then	
determining	the	special	properLes	of	the	
individual	family	members	»	
	
	
	
	
	
David	L.	Parnas	—	‘‘On	the	design	and	development	of	program	
families’’	in	TransacLons	on	SoRware	Engineering,	SE-2(1):1–9,	1976		8	

aka	Variability	



Product Lines  
Vari-ability 
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SoOware-intensive	systems	

come	in	many	variants		
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SoRware	Product	
Line	Engineering	

Factoring	out	commonaliLes	
	for	Reuse	[Krueger	et	al.,	1992]	[Jacobson	et	al.,	1997]	

	
	
	
Managing	variabiliLes		

	for	SoOware	Mass	CustomizaLon	[Bass	et	al.,	1998]	[Krueger	et	al.,	2001],	[Pohl	et	al.,	2005]	
	
	



Variability		
“the	ability	of	a	system	to	be	efficiently	
extended,	changed,	customized	or	
configured	for	use	in	a	parLcular	context”		

Mikael	Svahnberg,	Jilles	van	Gurp,	and	Jan	Bosch	(2005)	
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15	15	

Extensible
	architect

ures	

(eg	plugin
s-based)	

Configura
Lon	

files	

System	

Preferenc
es	

Configura
tors	

Source	co
de	Build	

systems	

Comparison	o
f	*	

Structura
l	or	behav

orial		

models	

External	Variability	
Internal	Variability	
Variability	@	run.Lme	
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Variability	
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Variability	in	Lme	vs	in	space	
•  Variability	in	Time	(releases)		

–  the	existence	of	different	versions	of	an	arLfact	that	are	valid	
at	different	Lmes	

•  Variability	in	Space	(variants)	
–  the	existence	of	an	arLfact	in	different	shapes	at	the	same	Lme	
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A	Bit	of	History:		
Industrial	RevoluLon	

29	

1901	
Henry	Ford	

1980s	

1698	
Thomas	Savery	



Nowaday:	Product	Lines	
Everywhere	
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Product	Lines	of	Cars	
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Food?	Product	lines!	





Mass	producLon	
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What	about	
soRware?	
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Product	lines	of		
soRware	intensive	systems	
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SoRware	intensive	systems		

are	declined	in	many	variants		
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SoRware	intensive	systems		

are	declined	in	many	variants		



SoRware	Product	Lines	
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Car	



Database	
Engine	



Printer	
Firmware	



Linux	
Kernel	



Linux-Kernel	



Features	in	MicrosoR	Office	

48	







Online Generator 



Variant 



Quizz	Time		

	

Give	three	examples	of	soOware	product	lines		
(also	called	configurable	systems	or	variability-
intensive	systems)	
	
	



Variability		
“the	ability	of	a	system	to	be	efficiently	
extended,	changed,	customized	or	
configured	for	use	in	a	parLcular	context”		

Mikael	Svahnberg,	Jilles	van	Gurp,	and	Jan	Bosch	(2005)	
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Variability = Complexity 



a	unique	variant	for	every	

person	on	this	planet	

33	features	op;onal,	independent	



320	features	
	

more	variants	than	es;mated	

		atoms	in	the	universe	

op;onal,	independent	



2000 features 10000 
features	
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Avoid	solving	the	same	problem!	
	
	

	2,	3…n	Lmes		

Automation? 



Correctness? 



The	development	of	a	
	
family	of	soOware	systems		
	
differs	from	the	development	of	
	
a	single	soOware	system	
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«	The	development	of	a	
family	of	soOware	systems		
differs	from	the	development	of	
a	single	soOware	system	»	
	
Reuse	
CustomizaLon		
AutomaLon	
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Commonality	

Variability	



Assembly	Line		
and		

Mass	CustomizaLon	
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Reuse		
and		

Mass	CustomizaLon	
65	



StarLng	from	scratch?	

66	



You	cannot	start	from	scratch	

67	



68	

SoRware		
Product	Lines	

“a	set	of	so)ware-	intensive	systems	that	share	a	common,	managed	
set	of	features	sa8sfying	the	specific	needs	of	a	par8cular	market	
segment	or	mission	and	that	are	developed	from	a	common	set	of	
core	assets	in	a	prescribed	way”	[Clements	et	al.,	2001]	
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Variability	AbstracLon	
Model	(VAM)	

ConfiguraLon	
(resoluLon	model)	

Domain	Artefacts	
(e.g.,	models)	

SoRware	Generator	
(derivaLon	engine)	

ü	 ü	

Variability	
RealizaLon	
Model	
(VRM)	



Mapping:	an	example	

class Edge { 
  Node a, b; 
  Color color = new Color(); 
  Weight weight = new Weight(); 
  Edge(Node _a, Node _b) { a = _a; b = _b; } 
  void print() { 
    Color.setDisplayColor(color); 
    a.print(); b.print();  
    weight.print(); 
  } 
} 

class Edge { 
  Node a, b; 
  Color color = new Color(); 
  Weight weight = new Weight(); 
  Edge(Node _a, Node _b) { a = _a; b = _b; } 
  void print() { 
    Color.setDisplayColor(color); 
    a.print(); b.print();  
    weight.print(); 
  } 
} 

class Edge { 
  Node a, b; 
  Color color = new Color(); 
  Weight weight; 
  Edge(Node _a, Node _b) { a = _a; b = _b; } 
  void print() { 
    Color.setDisplayColor(color); 
    a.print(); b.print();  
    weight.print(); 
  } 
} 

class Graph { 
  Vector nv = new Vector(); Vector ev = new Vector(); 
  Edge add(Node n, Node m) { 
    Edge e = new Edge(n, m); 
    nv.add(n); nv.add(m); ev.add(e);  
    e.weight = new Weight(); 
    return e; 
  } 
  Edge add(Node n, Node m, Weight w) 
    Edge e = new Edge(n, m); 
    nv.add(n); nv.add(m); ev.add(e); 
    e.weight = w; return e; 
  } 
  void print() { 
    for(int i = 0; i < ev.size(); i++) { 
      ((Edge)ev.get(i)).print();  
    } 
  } 
} 

class Graph { 
  Vector nv = new Vector(); Vector ev = new Vector(); 
  Edge add(Node n, Node m) { 
    Edge e = new Edge(n, m); 
    nv.add(n); nv.add(m); ev.add(e);  
    e.weight = new Weight(); 
    return e; 
  } 
  Edge add(Node n, Node m, Weight w) 
    Edge e = new Edge(n, m); 
    nv.add(n); nv.add(m); ev.add(e); 
    e.weight = w; return e; 
  } 
  void print() { 
    for(int i = 0; i < ev.size(); i++) { 
      ((Edge)ev.get(i)).print();  
    } 
  } 
} 

class Node { 
  int id = 0; 
  Color color = new Color(); 
  void print() {  
    Color.setDisplayColor(color); 
    System.out.print(id); 
  } 
} 

class Node { 
  int id = 0; 
  Color color = new Color(); 
  void print() {  
    Color.setDisplayColor(color); 
    System.out.print(id); 
  } 
} 

class Color { 
  static void setDisplayColor(Color c) { ... }  
} class Weight { void print() { ... } } 71	



class Edge { 
  Node a, b; 
  /*if[COLOR]*/ 
  Color color = new Color(); 
  /*end[COLOR]*/ 
  /*if[WEIGHT]*/ 
  Weight weight; 
  /*end[WEIGHT]*/ 
  Edge(Node _a, Node _b) { a = _a; b = _b; } 
  void print() { 
    /*if[COLOR]*/ 
    Color.setDisplayColor(color); 
    /*end[COLOR]*/ 
    a.print(); b.print();  
    /*if[WEIGHT]*/ 
    weight.print(); 
    /*end[WEIGHT]*/ 
  } 
} 

class Graph { 
  Vector nv = new Vector(); Vector ev = new Vector(); 
  Edge add(Node n, Node m) { 
    Edge e = new Edge(n, m); 
    nv.add(n); nv.add(m); ev.add(e);  
    /*if[WEIGHT]*/ 
    e.weight = new Weight(); 
    /*end[WEIGHT]*/ 
    return e; 
  } 
  /*if[WEIGHT]*/ 
  Edge add(Node n, Node m, Weight w) 
    Edge e = new Edge(n, m); 
    nv.add(n); nv.add(m); ev.add(e); 
    e.weight = w; return e; 
  } 
  /*end[WEIGHT]*/ 
  void print() { 
    for(int i = 0; i < ev.size(); i++) { 
      ((Edge)ev.get(i)).print();  
    } 
  } 
} 

class Node { 
  int id = 0; 
  /*if[COLOR]*/ 
 Color color = new Color(); 
  /*end[COLOR]*/ 
 void print() {  
    /*if[COLOR]*/ 
    Color.setDisplayColor(color); 
    /*end[COLOR]*/ 
    System.out.print(id); 
  } 
} 

/*if[COLOR]*/ 
class Color { 
  static void setDisplayColor(Color c) { ... }  
} 
/*end[COLOR]*/ 

 /*if[WEIGHT]*/ 
class Weight { void print() { ... } } 
 /*end[WEIGHT]*/ 
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class Edge { 
  Node a, b; 
  Weight weight; 
  Edge(Node _a, Node _b) { a = _a; b = _b; } 
  void print() { 
   a.print(); b.print();  
   weight.print(); 
} 
} 

class Graph { 
  Vector nv = new Vector(); Vector ev = new Vector(); 
  Edge add(Node n, Node m) { 
    Edge e = new Edge(n, m); 
    nv.add(n); nv.add(m); ev.add(e);  
e.weight = new Weight(); 
return e; 
  } 
Edge add(Node n, Node m, Weight w) 
    Edge e = new Edge(n, m); 
    nv.add(n); nv.add(m); ev.add(e); 
    e.weight = w; return e; 
  } 
void print() { 
    for(int i = 0; i < ev.size(); i++) { 
      ((Edge)ev.get(i)).print();  
    } 
  } 
} 

class Node { 
  int id = 0; 
  void print() {  
   System.out.print(id); 
  } 
} 

class Weight { void print() { ... } } 
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class Edge { 
  Node a, b; 
  Color color = new Color(); 
Edge(Node _a, Node _b) { a = _a; b = _b; } 
  void print() { 
Color.setDisplayColor(color); 
a.print(); b.print();  
} 
} 

class Graph { 
  Vector nv = new Vector(); Vector ev = new Vector(); 
  Edge add(Node n, Node m) { 
    Edge e = new Edge(n, m); 
    nv.add(n); nv.add(m); ev.add(e);  
return e; 
  } 
void print() { 
    for(int i = 0; i < ev.size(); i++) { 
      ((Edge)ev.get(i)).print();  
    } 
  } 
} 

class Node { 
  int id = 0; 
Color color = new Color(); 
void print() {  
Color.setDisplayColor(color); 
System.out.print(id); 
  } 
} 

class Color { 
  static void setDisplayColor(Color c) { ... }  
} 
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Or

Xor

Mandatory

Optional

not, and, or, implies

Feature	Models	

	
variantes	de	code	(e.g.,	Java	ou	C)		
variantes	d’interface	u;lisateur	
variantes	de	séquence	vidéo	
variantes	de	langages	

variantes	de	modèles	
…	



Feature-based	Model	Templates	

76	

[Czarnecki	et	al.	(GPCE’05)]	



Approach	

77	

[Czarnecki	et	al.	(GPCE’05)]	

Product	Model	
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[Czarnecki	et	al.	(GPCE’05)]	
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Ooops	
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Mobile

3G+ 3G GPS

Maps

Camera

ü	
ü	
ü	

Mobile

3G+ 3G GPS

Maps

Camera

Domain/Variability	Model	

ConfiguraLon	 SoRware	Generator	

Domain	Artefacts		
	

Domain		
Engineering	

ApplicaLon		
Engineering	

«	the	investments	required	to	develop	the	reusable	arEfacts	during	
domain	engineering,	are	outweighed	by	the	benefits	of	deriving	the	
individual	products	during	applica8on	engineering	»	

Jan	Bosch	et	al.	(2004)			



Or

Xor

Mandatory

Optional

not, and, or, implies

Feature	Models	

	
variantes	de	code	(e.g.,	Java	ou	C)		
variantes	d’interface	u;lisateur	
variantes	de	séquence	vidéo	
variantes	de	langages	
variantes	de	modèles	
…	





	
What	is	new?	

	
Family	vs	single	systems	

Focus	on	reuse	
Domain	engineering	

Factoring	out	commonality	
Managing	variability	

	
	



«	variability	»	
	

Is	it	really	new?	



Parameter	
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Parameter	–i	in	grep	

88	



Global	configuraLon	
class	Config	{	
			public	sta;c	boolean	isLogging	=	false;	
			public	sta;c	boolean	isWindows	=	false;	
			public	sta;c	boolean	isLinux	=	true;	
}	
class	Main	{	
			public	void	foo()	{	
						if	(isLogging)	
									log(„running	foo()“);	
						if	(isWindows)	
									callWindowsMethod();	
						else	if	(isLinux)	
									callLinuxMethod();	
						else	
									throw	Run;meExcep;on();	
}	
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ConfiguraLon	

90	



CondiLonal	compilaLon	
#ifdef	(Berkeley	DB)	

static int __rep_queue_filedone(dbenv, rep, rfp) 
  DB_ENV *dbenv; 
  REP *rep; 
  __rep_fileinfo_args *rfp; { 

#ifndef HAVE_QUEUE 
  COMPQUIET(rep, NULL); 
  COMPQUIET(rfp, NULL); 
  return (__db_no_queue_am(dbenv)); 

#else 
  db_pgno_t first, last; 
  u_int32_t flags; 
  int empty, ret, t_ret; 

#ifdef DIAGNOSTIC 
  DB_MSGBUF mb; 

#endif 
  // over 100 lines of additional code 

} 
#endif 91	



IntenLonal	Code	Cloning	
	

~	Copy	&	Paste	

92	



Code	Cloning	(example,	Linux	driver)	
cyberstorm.c	
….	
static void dma_dump_state(struct NCR_ESP *esp) 
{ 

 ESPLOG(("esp%d: dma -- cond_reg<%02x>\n", 
  esp->esp_id, ((struct cyber_dma_registers *) 
         (esp->dregs))->cond_reg)); 
 ESPLOG(("intreq:<%04x>, intena:<%04x>\n", 
  custom.intreqr, custom.intenar)); 

} 
 
static void dma_init_read(struct NCR_ESP *esp, __u32 addr, int 

length) 
{ 

 struct cyber_dma_registers *dregs =  
  (struct cyber_dma_registers *) esp->dregs; 

 
 cache_clear(addr, length); 

 
 addr &= ~(1); 
 dregs->dma_addr0 = (addr >> 24) & 0xff; 
 dregs->dma_addr1 = (addr >> 16) & 0xff; 
 dregs->dma_addr2 = (addr >>  8) & 0xff; 
 dregs->dma_addr3 = (addr      ) & 0xff; 
 ctrl_data &= ~(CYBER_DMA_WRITE); 

……. 
	

cyberstormII.c	
….	
static void dma_dump_state(struct NCR_ESP *esp) 
{ 

 ESPLOG(("esp%d: dma -- cond_reg<%02x>\n", 
  esp->esp_id, ((struct cyberII_dma_registers *) 
         (esp->dregs))->cond_reg)); 
 ESPLOG(("intreq:<%04x>, intena:<%04x>\n", 
  custom.intreqr, custom.intenar)); 

} 
 
static void dma_init_read(struct NCR_ESP *esp, __u32 addr, int 

length) 
{ 

 struct cyberII_dma_registers *dregs =  
  (struct cyberII_dma_registers *) esp->dregs; 

 
 cache_clear(addr, length); 

 
 addr &= ~(1); 
 dregs->dma_addr0 = (addr >> 24) & 0xff; 
 dregs->dma_addr1 = (addr >> 16) & 0xff; 
 dregs->dma_addr2 = (addr >>  8) & 0xff; 
 dregs->dma_addr3 = (addr      ) & 0xff; 

} 
……... 
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Inheritance	(OOP)	
	

Base	Class	encapsulate	commonali;es	
	

Derive	classes	specialize	peculiari;es	

97	



Generic	Programming	

98	

C++	template	
	
template	<typename	T>	
T	max(T	x,	T	y)		
{	
				return	x	<	y	?	y	:	x;	
}	
	
	
Generics	in	Java	
	
public	interface	List<E>	{		
void	add(E	x);		
Iterator<E>	iterator();		
}		
public	interface	Iterator<E>	{		
E	next();		
boolean	hasNext();		
}		
	
	



Design	Pa7erns		
(more	details	in	the	next	course)	

Template	Method	
	
Factory	
	
Strategy	
	
Decorator	
	
....	
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Template	Method	
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101	



API	
	

Framework	

102	



Plugin-based	systems	

103	
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What	are	the	differences?	



aka	what	is	the	variability	of	a	video?	



Or

Xor

Mandatory

Optional

not, and, or, implies

Variability		
Models	(feature	models)	

We	synthesize	video	
sequence	variants	with		
variability	techniques	



Why?	
	
Industrial	needs:	
consumer	and	provider	of	
video	algorithms	have	severe	

difficulLes	to	test	their	
algorithms	on	different	kinds	
of	inputs.	
	
	
	

	
		



Why?	
	
	
Problem:	collecLng	videos	is	a	
key	economic	problem.	
	
SoluLon:	hundreds	of	video	
sequences	with	different	
characterisLcs.	
	
	

	
		



Feature	Model		

ConfiguraLon	
(resoluLon	model)	

SoRware	Generator	
(derivaLon	engine)	

ü	 ü	

mapping	
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(configuraLon	
file)	

(Lua	code)	



Defects	detecLon	
Benchmarking		
Incremental	design		
Performance	predicLon	
	

0.63	

0.81	

0.43	

0.39	

0.93	

0.03	

0.3	

0.92	

0.82	

0.81	

0.8	

0.01	

Algorithm	1	 Algorithm	2	 Algorithm	3	

Variability	and	Machine	Learning	
(contact	me	for	internships)	





Feature	Model		

ConfiguraLon	
(resoluLon	model)	

Base	Artefacts	(e.g.,	
models)	

SoRware	Generator	
(derivaLon	engine)	

ü	 ü	

Variability	
RealizaLon	
Model	
(VRM)	
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Unused	flexibility	



119	

Illegal	variant	



	
Feature	Model	
	
CommunicaLve	
	
AnalyLc	
	
GeneraLve	
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not, and, or, implies





excludes





Feature	Models		
(defacto	standard	for	modeling	variability)	

124	

Hierarchy:	rooted	tree		
Variability:		
•  mandatory,		
•  op;onal,		
•  Groups:	exclusive	or	inclusive	features	
•  Cross-tree	constraints	

Optional

Mandatory

Xor-Group

Or-Group



125	

Hierarchy	+	Variability		
=		

set	of	valid	configuraLons	

ü

{CarEquipment,	Comfort,	DrivingAndSafety,	Healthing,	AirCondi;oning,	FrontFogLights}	

configuraLon	=	set	of	features	selected	

Optional

Mandatory

Xor-Group

Or-Group



126	

Hierarchy	+	Variability		
=		

set	of	valid	configuraLons	

ü

{CarEquipment,	Comfort,	DrivingAndSafety,	Healthing,	AirCondi;oning}	

configuraLon	=	set	of	features	selected	

Optional

Mandatory

Xor-Group

Or-Group
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Hierarchy	+	Variability		
=		

set	of	valid	configuraLons	

ü

Optional

Mandatory

Xor-Group

Or-Group

{CarEquipment,	Comfort,	DrivingAndSafety,	Healthing,	AirCondi;oning,	
Automa;cHeadLights}	

configuraLon	=	set	of	features	selected	

ü	
ü	

ü	

ü	

ü	

ü	
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Hierarchy	+	Variability		
=		

set	of	valid	configuraLons	

ü

ü

Optional

Mandatory

Xor-Group

Or-Group

{AirCondi;oning,	FrontFogLights}	
{Automa;cHeadLights,	AirCondi;oning,	FrontFogLights}	
{Automa;cHeadLights,	FrontFogLights,	AirCondi;oningFrontAndRear}	
{AirCondi;oningFrontAndRear}	
{AirCondi;oning}	
{AirCondi;oningFrontAndRear,	FrontFogLights}	

{CarEquipment,	Comfort,	
DrivingAndSafety,	
Healthing}	 X



129	

Hierarchy	+	Variability		
=		

set	of	valid	configuraLons	

ü

ü

Optional

Mandatory

Xor-Group

Or-Group

{AirCondi;oning,	FrontFogLights}	
{Automa;cHeadLights,	AirCondi;oning,	FrontFogLights}	
{Automa;cHeadLights,	FrontFogLights,	AirCondi;oningFrontAndRear}	
{AirCondi;oningFrontAndRear}	
{AirCondi;oning}	
{AirCondi;oningFrontAndRear,	FrontFogLights}	

{CarEquipment,	Comfort,	
DrivingAndSafety,	
Healthing}	 X



130	

Hierarchy	+	Variability		
=		

set	of	valid	configuraLons	

ü

ü

Optional

Mandatory

Xor-Group

Or-Group

{AirCondi;oning,	FrontFogLights}	
{Automa;cHeadLights,	AirCondi;oning,	FrontFogLights}	
{Automa;cHeadLights,	FrontFogLights,	AirCondi;oningFrontAndRear}	
{AirCondi;oningFrontAndRear}	
{AirCondi;oning}	
{AirCondi;oningFrontAndRear,	FrontFogLights}	

{CarEquipment,	Comfort,	
DrivingAndSafety,	
Healthing}	 X
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Hierarchy	+	Variability		
=		

set	of	valid	configuraLons	

ü

ü

Optional

Mandatory

Xor-Group

Or-Group

{AirCondi;oning,	FrontFogLights}	
{Automa;cHeadLights,	AirCondi;oning,	FrontFogLights}	
{Automa;cHeadLights,	FrontFogLights,	AirCondi;oningFrontAndRear}	
{AirCondi;oningFrontAndRear}	
{AirCondi;oning}	
{AirCondi;oningFrontAndRear,	FrontFogLights}	

{CarEquipment,	Comfort,	
DrivingAndSafety,	
Healthing}	 X
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Hierarchy	+	Variability		
=		

set	of	valid	configuraLons	

ü

{CarEquipment,	Comfort,	DrivingAndSafety,	Healthing,	AirCondi;oning}	

configuraLon	=	set	of	features	selected	

Optional

Mandatory

Xor-Group

Or-Group



	(FeAture	Model	scrIpt	Language	for	manIpula;on	and	Automa;c	Reasoning)		

imporLng,	exporLng,	composing,	decomposing,	ediLng,	configuring,	
reverse	engineering,	compuLng	"diffs",	refactoring,	tesLng,		
and	reasoning	about	(mulLple)	variability	models	

not, and, or, implies
φ TVL 

DIMACS 

h7p://familiar-project.github.com/	

Mathieu	Acher,	Philippe	Collet,	Philippe	Lahire,	Robert	B.	France	«	A	Domain-Specific	Language	for	Large-
Scale	Management	of	Feature	Models	»	Science	of	Computer	Programming	(SCP),	2013	



φ 

(Boolean)		
Feature	Models	

(Boolean)		
Product	Comparison	Matrix	

(Boolean)	
Formula	
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Optional

Mandatory

Xor-Group

Or-Group
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Optional

Mandatory

Xor-Group

Or-Group
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Optional

Mandatory

Xor-Group

Or-Group

{AirCondi;oning,	FrontFogLights}	
{Automa;cHeadLights,	AirCondi;oning,	
FrontFogLights}	
{Automa;cHeadLights,	FrontFogLights,	
AirCondi;oningFrontAndRear}	
{AirCondi;oningFrontAndRear}	
{AirCondi;oning}	
{AirCondi;oningFrontAndRear,	FrontFogLights}	

{CarEquipment,	Comfort,	
DrivingAndSafety,	
Healthing}	

X
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	(FeAture	Model	scrIpt	Language	for	manIpula;on	and	Automa;c	Reasoning)		

imporLng,	exporLng,	composing,	decomposing,	ediLng,	configuring,	
reverse	engineering,	compuLng	"diffs",	refactoring,	tesLng,		
and	reasoning	about	(mulLple)	variability	models	

not, and, or, implies
φ TVL 

DIMACS 

h7p://familiar-project.github.com/	



ImporLng/ExporLng	feature	models	
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FAMILIAR

S2T2
TVL

feature-model-synthesis

(visual configurator)

(language)

(language)FaMa

Internal	nota;on	or	by	“filename	extensions”		

basics3.fml	



ConfiguraLon	
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conf.fml	 Optional

Mandatory

Xor-Group

Or-Group
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φ FM 

A	^	
A	ó	B	^		
C	=>	A	^	
D	=>	A		

Optional

Mandatory

Xor-Group

Or-Group



OperaLons	for	Feature	Models	(1)	
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φ

operatorsFM.fml	

Optional

Mandatory

Xor-Group

Or-Group



OperaLons	for	Feature	Models	(2)	
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φ

operatorsFM2.fml	

Optional

Mandatory

Xor-Group

Or-Group



OperaLons	for	Feature	Models	(3)	
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operatorsFM3.fml	

Optional

Mandatory

Xor-Group

Or-Group
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Product Lines  
Vari-ability 





Defects	detecLon	
Benchmarking		
Incremental	design		
Performance	predicLon	
	

0.63	

0.81	

0.43	

0.39	

0.93	

0.03	

0.3	

0.92	

0.82	

0.81	

0.8	

0.01	

Algorithm	1	 Algorithm	2	 Algorithm	3	

Variability	and	Machine	Learning	
(contact	me	for	internships)	


