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Network	Resource	Configuration	(1/2)
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• Resource	configuration	objectives	
• Meet	requirements	of	offered	services,	e.g.	delay	guarantees
• Meet	(internal)	operator	requirements,	e.g.	security,	energy	consumption
• Effective	and	efficient	use	of	infrastructure	resources

• Configuration	complexity
• Wide	range	of	services	with	varying	requirements
• Rich	set	of	resources	in	numbers	and	types	(connectivity,	storage,	processing)
• Large	set	of	configuration	parameters
• Fluidity	of	virtualised	infrastructures	
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Network	Resource	Configuration	(2/2)
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• Business	objectives									High-level	requirements									Network	configuration
• Manual	processes	mostly	
• Network	management	solutions
• NetConf,	SNMP,	proprietary	CLIs,	OpenFlow
• Low-level	configuration	scripts	needed

• Limitations
• Time	consuming – lack	of	automation
• Error	prone – configuration	inconsistencies
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Intent-Based Networking
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• “Don’t	tell	me	what	to	do;	tell	me	what	you	want”
• Connectivity	service	example:	forward	traffic	from	node	A	to	node	B	with	delay	<20ms
• Translation	of	requirements	to	configuration	commands

• Management	of	Software-defined	infrastructures	
• Well	defined	south-bound	interface,	e.g.	OpenFlow
• Not	much	progress	on	north-bound	interface	(NBI)

• State-of-the-art
• ONF	and	vendors:	basic	properties	and	structure	of	NBI
• Roots	in	policy-based	management	
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Benefits and	Challenges
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• Automating	requirements	decomposition	through	a	NBI	can:
• Simplify	configuration	process	and	avoid	configuration	inconsistencies
• Allow	frequent	changes	to	high-level	requirements
• Facilitate	faster	service	deployment

• Main	challenge:	right	abstractions	to	associate	requirements	to	
management	functions,	resources and	commodities

• Connectivity	service	example
• Resources:	end-point	switches
• Commodity:	traffic
• Management	functions:	path	computation,	path	selection
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DECOMPOSING	HIGH-LEVEL	
REQUIREMENTS
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Future	Network	Requirements	
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• Common	abstractions	to:
• Expose	properties/attributes	of	management	functions	and	services
• Represent	resources	and	commodities
• Specify	and	parse	high-level	requirements	

• Definition/implementation	of	north-bound	interface
• Map	high-level	requirements	to	network	management	functions	
• Currently	in	immature	state
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System	Architecture
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Maps	to	available	services	
and	appropriate	
management	functions	
(common	abstr.	model)
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High-level	Requirements	Structure
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• Expressed	in	a	general	format
• Predicate:	actions	to	execute,	e.g.	forward,	store,	process
• Commodity:	commodity	regulated	by	actions,	e.g.	traffic,	video	content
• Target:	network	resources	involved,	e.g.	switch,	server
• Constraint:	constraints	on	actions,	e.g.	delay
• Condition:	conditions	on	action	applicability,	e.g.	value	of	commodity

• Connectivity	service	example
Predicate Forward
Commodity Traffic
Target Resource	A	->	Resource	B
Constraint Delay	lower	than	20ms
Condition Traffic	from	client1
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Service	Mapping	(1/2)
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• High-level	requirements	<-->	attributes	of	available	services
• Service	attributes	captured	in	templates	(service	descriptors):
• Operation	(OP):	basic	functionality	required	to	provide	the	service
• Infrastructure	Requirements	(IR):	what	is	needed	in	the	infrastructure	for	the	

service	to	operate
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Service	name Connectivity

OP Forward

IR CO
RS

Traffic
Switch;	Link

TS CO
RS
CST

All	traffic
Resource	A->Resource	B
Delay	<20ms

PAF delay_connectivity

• Technical	Specifications	(TS):	specifications	on	
which	the	service	must	be	operated

• Performance	Affecting	Factors	(PAF):	dominating	
factors	affecting	the	performance
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Service	Mapping	(2/2)
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• Resolver:	determines	descriptor	matching	the	requirement	
predicate	==	operation

• Instantiator:	updates	Technical	Specifications	fields	(CO,	RS,	CST)
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Management	Function	Mapping	(1/2)
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• Management	function	descriptors:
• Commodities	(CO):	type	of	commodities	regulated	by	the	function
• Resources	(RS):	type	of	resources	configured	by	the	function	
• Function	(FCT):	operations	performed	by	the	function	on	resources	and	commodities
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Function	name Path	Selection

CO Traffic

RS Switch;	Link

FCT Allocate(end_points,	
delay_constraint)

OPE delay_connectivity

• Operation	Effects	(OPE):	performance	factors	
affected	by	the	function	decisions
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Management	Function	Mapping	(2/2)
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• Resolver:	determines	function	descriptor	matching	the	selected	service	
function	CO	==	service	CO	& function	RS	==	service	RS	& OPE	==	PAF	

• Selector:	selects	best	set	of	functions	according	to	knowledge	base
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USE	CASES	AND	
EVALUATION	RESULTS
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Implementation
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• Mininet	for	topology,	hosts	and	switches
• REST	API	to	interface	network	management	system	to	mininet
• Small	set	of	POX	controller	APIs	for	the	south-bound	interface
• JSON	for	high-level	requirements	and	descriptors
• Iperf	to	emulate	fixed-rate	UDP	client	traffic
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Use	Case	1:	Connectivity	Service	with	Delay	
Constraints
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Use	Case	2:	Traffic	Redirection	through			
Security	VNF
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Conclusions
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• North-bound	interface	for	SDN	of	paramount	importance
• Need	for	right	abstraction	level	and	interface	implementation
• Solution	developed	is	lightweight	and	fast	
• Time-complexity	constant	with	the	number	of	services	and	functions	
• Future	work
• Experiment	with	realistic	topologies
• Competing	requirements	
• Feedback	from	network	management	system	to	mapping	mechanism
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