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Project Topic and 
Summary
● Determine the network reliability of buildings commonly 

used by engineering students to study:
○ Siebel Center
○ Grainger Library

● Use the Iperf software to test for 3 different indicators of 
network reliability:
○ Bandwidth
○ Jitter
○ Packet Loss



Data Collection Procedures

● Two spots per floor
● Collecting data when building network is under medium-

heavy load
○ Data collection during early evening when many 

students are using the network
● Configure two laptops to run as client-server pair
● Client saturates wireless network connection between 

laptops with UDP packets
● Server records network performance data
● Run Iperf for 10 minutes

○ 600 data points @ 1s intervals



Data Analysis Approach
● Histograms
● Gaussian/Normal Distribution
● Various Statistics:

○ Median
○ Mean
○ Standard Deviation
○ Variance
○ Probability of Failure

● Mean Time To Failure
● Mean Failure Length
● Hazard Functions
● Likelihood Matrices and Decision Rules



Bandwidth Results



Bandwidth Results
● Failure defined as a Bandwidth of <= 2Mbps.



Bandwidth Results

● Decision Rule: 
○ Declare H1 true if Bandwidth >4Mbps
○ Declare H0 true if Bandwidth <=4Mbps

● For Grainger:
○ PFalse-Alarm Jitter=0.1016 , PMissed Detection Jitter=

 0.0829, PFalse-Alarm Packet Loss=.2613, PMissed Detection Packet Loss=0.0998
● For Siebel:

○ PFalse-Alarm Jitter=0.3176 , PMissed Detection Jitter=0.0114, PFalse-Alarm Packet Loss=0.3905, PMissed Detection Packet Loss= 0.0138



Jitter: Grainger Results
Recap 

Analysis of Grainger 
Basement

Compared to 4th Floor

● 4th floor has varied jitter, with a 
much higher standard deviation.



Jitter: Siebel Results



Jitter Results: Comparison

● From histograms, Siebel 
has a much more reliable 
jitter rate

● Grainger jitter is more 
sporadic and 
unpredictable



Jitter Results: Comparison
Normal Distribution



Packet Loss Results
● Packet loss analysis criteria:

○ % packet loss
○ MTTF & Mean length of failure
○ Hazard function

● Siebel (right) had much lower packet loss than Grainger (left), overall



Percent Packet Loss - Grainger

Top From Left: Basement, 1st Floor, 2nd Floor
Bottom From Left: 3rd Floor, 4th Floor, 3rd Floor East Wing



Percent Packet Loss - Siebel

Top From Left: Basement, 1st Floor, 2nd Floor
Bottom From Left: 3rd Floor, 4th Floor



Number of Failures, MTTF, 
& Mean Failure Length

● In each of the above plots, Grainger data is left of the red line, Siebel on 
the right

● Failures defined as a contiguous set of samples with greater than 20% 
packet loss

● From the left: Number of failures (lower is better), MTTF (higher is better), 
Mean Failure Length (lower is better)
○ Note locations with no bar.  These had no failures.



Hazard Functions
● Only metric with similar results
● Grainger in Blue, Siebel in Red
● Plot shows probability a failure 

will occur by time x
● As shown, Grainger packet 

failures tend to occur earlier 
than Siebel failures

● Graph is normalized to account 
for fewer overall Siebel failures



Conclusions and Key 
Insights
● Network performance varies widely based on location within a building
● 1st floor Grainger and 3rd floor Grainger have terrible network performance

○ The East wing of Grainger’s 3rd floor actually had more seconds of 
>90% packet loss than <10%

● Despite it’s overall better network performance, our laptops took longer to 
establish wireless connections at Siebel

● Jitter in Siebel is more reliable from our observations and analysis, 
Grainger wifi jitter is unpredictable

● Even though bandwidth is consistently higher in Siebel, it is more likely to 
have high bandwidth with high packet loss and jitter.



Suggestions
● Have groups decide on topics sooner

○ This year’s late planning for our final project led to difficulties planning 
times to meet and collect our data.

● Example presentations/reports so we know what expectations are (more 
number-crunching, more plots, etc.)


