
Smart,	Thy	Name	is	Data!

Data-Driven	Approaches	to	Protocol	Design

Samir	Das
Stony	Brook	University



Network	Protocol	Design

ModelProtocol
Action

Network	Scenario
Encode

Influence

Idealized

Oversimplified

Suboptimal,
Unable	to	adapt



Harness	Power	of	Data

ModelAction

Data
Build,	train

Produce,
observe

Influence



[IEEE	Intelligent	Systems	2009]

[SIGCOMM	2014]



Examples	from	Home
• ExBox:	QoE management	middlebox for	enterprise	
wireless	networks	[CONEXT	2016]
• Need	a	capacity	model.
• Too	many	parameters	for	the	network	and	applications.	
Many	of	them	unknown.

•Managing	mobile,	distributed	spectrum	sensors	
[Ongoing]
• Need	a	sensor	performance	model.
• Too	many	device	level	characteristics	influence	model.	
Many	of	them	unknown.	



Approaches
•Classical	‘whitebox’	modeling	approaches	deliver	very	
poor	performance.
•Use	a	‘blackbox’	approach.	Probe	the	system’,	observe	
response,	learn	a	model.



Research	Agenda

•How	much	data?	Supervised	vs	Unsupervised?
•Scalability?	Tools	&	systems?
•Time-scale?	Online	vs	Offline?	
•Are	existing	learning	tools	sufficient?
•Build	bridges	with	ML	community.	Networks	
provide	a	rich	experimental	platform.


