COAP: A Software-Defined Approach for Managing Residential Wireless Gateways

0

)

WINGS Ashish Patro, Suman Banerjee
e Wisconsin Wireless and NetworkinG Systems (WINGS) Laboratory, UW-Madison e

WisCoNsiN
MOTIVATION CLOUD BASED MANAGEMENT
WiFi deployment in dense residential settings { COAP Architecture J { Cloud Service }

» Unorganized deployment | |

. Heteroggneous_ haraware | Vendor-neutral cloud based controller

' Many nelghporlng AP.S (20 '_60 SSIDs) | Laptﬂp l{ (provided by a third party service)

+ Multiple WiFi / non-WiFi devices .\ Microwave a |

- Lack of user experience in managing devices | ~ Oven W"'eIESS TV S

- No co-ordination between neighboring APs : ' Purchased by apartment management or

Home x: (e g., Apt 305)

apartment's ISP provider on behalf of users

~

Potential problems at homes | | Smartphone ' Hassle-free and automated management
. . T service for WiFi users

» Router configuration  Cordless

» Environmental effects ._Phone

o Wireless |nterference Leverage CO-OI‘dIna’[IOn and CO'Operat|On

 Non-WiFi interference

F-_-_-—-_--—

Home vy: (e.g., Apt 102)

e S o5 St S ) Controller between neighboring APs though controller
‘ Apartment Building ‘

COAP API EXAMPLE APPLICATION

AP specific interfaces . [Vendor-neutral APls exposed by COAP APs] { Airtime Management }
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BasicStatsReporter

+ GetNeighborinfo() AP1

+ GetAirtimeUtilization() “ (e.g., bulk download)
 GetClientInfo() \ AP2

« GetlLocalLinkStatistics() _ " (e.g., video flow)
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Cloud Based COAP Controller

AP1: SetAirtimeAccess(10ms, "1010")

{ Controller Applications
AP2: SetAirtimeAccess(10ms, "0101")

- Automated remote AP configuration
* Per-AP neighborhood map to determine activity in the
vicinity of each AP.
: . . COAP enabled APs
- Interference detection and mitigation (Open AP
- Context aware management (e.g., traffic, client device implemented across
type time of day) , multiple vendors.)




