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-	CONTEXT	
	
Networks	underly	most	of	the	information	being	processed,	should	it	be	from	social	networks,	
interactions	in	life	science,	smart	grids,	smart	gaz,	etc.	
For	dealing	with	such	data,	models	and	algorithms	have	been	developed.	Some	are	devoted	to	high-
level	usages	(e.g.,	data	science)	while	some	other	ones	allow	users	to	process	low-level	information.	For	
instance,	NoSQL	and	In-Memory	models	have	recently	emerged	(Neo4j,	GraphX,…).	
	
However,	it	is	still	difficult	to	get	both	efficient	access	to	network	information	in	terms	of	performances	
(time	consumption)	and	qualititive	and	expressive	requests	such	as	analytical	processing.	
	
In	this	thesis,	we	thus	aim	at	developing	a	new	model	for	scalable	graph	processing	including	both	low-
level	performances	and	high-level	features.	
	
The	thesis	will	be	co-supervised	by	Dr.	Arnaud	CASTELLTORT,	Associate	Professor	at	Polytech	
Montpellier/LIRMM	–	University	of	Montpellier,	expert	in	scalable	architectures	and	graph	databases.	
	
	
-	SCIENTIFIC	OBJECTIVES	AND	METHOD	
	
In	this	thesis,	we	aim	at	proposing	a	novel	approach	to	graph	databases	for	managing	large	scale	raw	data	
and	allow	users	to	retrieve	high-level	information	(e.g.	patterns)	very	efficiency.	For	this	purpose,	we	propse	
to	explore	a	Rust-based	architecture	[Blandy	et	al.	2016].	
 
For	this	purpose,	it	will	be	necessary	to	explore	both	scientific	literature	(inductive	databases,	data	
science)	and	cutting-edge	technologies	(graph	database	engines,	Spark,	Rust	programming,…)	[Malak	et	
al.	2017]. 
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Inductive	databases	[Bonchi	et	al.	2005	;	Romel	et	al.	2011]		describe	engines	that	are	both	able	to	
provide	storage	and	access	(read/write)	to	data	in	the	same	time	as	machine	learning	or	pattern	mining	
features.	It	has	been	intensively	studied	some	years	ago,	especially	for	extending	query	languages.	
Current	NoSQL	and	distributed	database	engines	integrate	pattern	matching	features	but	do	not	allow	
users	to	express	complex	queries	where	the	final	pattern	is	not	known	«		a	priori	».	First	attemps	have	
been	proposed	in	our	first	works	and	need	to	be	extended	[Castelltort	et	al.	2017].	
	
For	this	purpose,	temporal	data	and	their	representation	will	be	studied	as	such	data	is	crucial	for	
machine	learning	[Castelltort	et	al.	2015].	
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