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Nokia made WiFi handsets Proportion of Nokia made WiFi handsets

CLIENT OS DISTRIBUTION IN 5/2007
7836 devices

(compiled from HTTP UA requesting opening page)

Win XP/2K 
27,2 %

Win other 
24,2 %

Mac 5,8 %

Linux 3,1 %

Phone 6,4 %

PDA 0,9 %

unknown 
32,5 %

• 25939 clients
• 78.9% had ”home AP”

• 1.1% ”heavy” users
• 51.9% ”one-time users
• 47.0% ”casual” users

• 1,424,405 sessions
• 4.2% mobile

• Per client: average 54, median 125

• 49,865,107 online minutes
• Per client: average 1959 min, median 58 min

• Most active 10% of users generate 90% of online time

CHARACTERIZING THE USAGE OF
A LARGE MUNICIPAL WiFi NETWORK

panOULU NETWORK

ANALYSIS EXAMPLES 

Logical structure

T. Ojala, T. Hakanen, O. Salmi, M. Kentttälä, J. Ti ensyrjä & P. Närhi
MediaTeam Oulu, University of Oulu, Finland

http://www.panoulu.net

panOULU
subscriptions

panOULU
subscriptions

OuluNETOuluNET

OukaWLANOukaWLAN

KampusWLANKampusWLAN

RotuaariWLANRotuaariWLAN
outdoor network at downtown

replaced by OukaWLAN MESH in 2007

panOULU = campus networks of 4 public organisations + 
panOULU subscriptions sold by telcos. Appears as one

large uniform WiFi network to users (SSID panoulu). 

Geographical coverageMobile hotspots

UNIQUE CLIENTS
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Outdoor hotspot

Indoor hotspot
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Oulu Airport

Private hospital
Oulu Cathedral

Bank

Department store

Pub Outdoor WiFi MESH Services
• Open and free wireless Internet access

• Private dynamic IPv4 address (DHCP + NAT)
• Public IPv6 address
• No authentication / registration / payment
• No limitations on applications and bandwidth

• Outgoing email server
• panOULU LBS (based on AP-ID positioning)

R&D RESOURCES

Central probe collects packet headers

Network usage is increasing

Many users are new/visitors

WiFi handsets are coming!

Tia for analyzing packet data Centralized management and monitoring system

• Remote AP maintenance
• Collects various statistics on the use of the panOULU network

• DHCP log
• syslog messages from access points
• arping for probing whether AP/client is alive or not
• pandaemon for computing session data

Other resources

• SIP infrastructure (Nokia & Icecom)

• Mobile IP infrastructure (Secgo Software)

Gateway traffic graph

Tia flow graph visualizes relationships 
between panOULU clients

User profiling with data from 1-8/2007 

AP activity analysis for guiding network design 

% of days with no clients using the AP (ssid panoulu) (1-4/2007)

Idle APs Busy APs

panOULU hotspot

Business
subscription
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NEW CLIENTS PROPORTION OF NEW CLIENTS

Aug 2007: 1944 Nokia made WiFi devices

90% Symbian phones 10% Linux tablets


