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                                                                3.3 Acquiring Data from appear.in-sessions

                                
                    There are several possible ways of collecting information regarding the connection
 quality from anappear.in-session. This section gives a brief overview of the tools
 we have used. We differ between session-related technical statistics, which is using
 the toolsgetstats.ioand Chrome’swebrtc-internals, and user feedback gathered from
 forms filled out by actual users. We also recorded the audio and the video of all
 conversations for analysis purposes.


The session-related statistics are mainly used to verify that our testbed reacts
 when we run scripts to manipulate the connection. User feedback is a useful way to
 see how users respond to the different network alterations, and the most important
 aspect of the QoE. Screen recordings are mostly necessary for analyzing all the data


5https://wiki.archlinux.org/index.php/Network_Time_Protocol_daemon
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 in retrospect. All these three tools are useful in both verifying and analyzing the data
 from a session, and is, therefore, important to use in combination with the testbed.


3.3.1 Session-related Statistics


Bothgetstats.io and Chrome’swebrtc-internalsuse the WebRTC "getStats" 
 Applica-tion Programming Interface (API) (not to be confused with the webpagegetstats.io),
 which offers a set of methods for downloading peer connection statistics. Both tools
 show statistics real-time, and offer to download all the info as a dump file. Most
 of the statistics collected by the API are gathered from received RTP and RTCP
 packets. Sincegetstats.io and webrtc-internals use the same API to collect data.


They, therefore, hold all the same information initially but choose to present their
 data slightly differently. For this reason, it is necessary to use them both. Following
 is a discussion on how they differ.


getstats.io


Getstats.io6 generates one statistic overview per session, collecting data about each
 user. Getstats.iooffers information about the following parameters, presented in the
 user interface:


– The time the conversation started and how long it lasted.


– Type of web browser for all clients.


– The geographic location of all clients.


– Events such as client connecting, client disconnecting, microphone and camera
 on and off are illustrated for all users, marked with a time stamp.


– CPU-usage for all clients.


– bandwidth limited resolution for all clients.


– Latency, throughput, packet loss and jitter are plotted for all clients with two
 graphs: one for audio and one for video.


The user interface allows the user to zoom in on different sections of the 
 conversa-tion. It is also possible to look at only a subset of the participants at a time, which
 can be useful for finding details on specific users. A JavaScript Object Notation
 (JSON)-object containing all data used to plot the graphs can be downloaded at
 any time. The JSON-object also reveals information about the IP-address and what
 Operating System (OS) is used by each client.


6https://getstats.io


34 3. METHODOLOGY AND EXPERIMENTAL SETUP


Access to the data ingetstats.iois restricted, and we are not allowed to look at
 session statistics for theappear.inproduction version for privacy reasons. Throughout
 this project, we have therefore used a test version ofappear.in which is located at
 NTNU’s servers. Our access ingetstats.iois limited to the conversations made on
 theappear.in test server7.


webrtc-internals


Chrome offers a user interface for gathering statistics during a WebRTC-call, named
 webrtc-internals8, as can be seen in Figure 3.11. The user interface provides a lot of
 different data and also separates the audio and video statistics. Some of the graphs,
 however, are hard to interpret and understand and therefore not so useful. Some of
 the information offered bywebrtc-internalsis the following:


– Bits sent per second
 – Packets lost


– Packets sent per second
 – Encoding data


– Information about the frame rate
 – RTT


webrtc-internals also offers to download a statistics file which includes session
 metadata and real-time updates about delays, packet loss, and several more 
 parame-ters for both audio and video. This file is, however, limited to 1000 samples, sampling
 every second. If the file exceeds 1000 samples, it will replace the oldest samples, and
 hold the 1000 most recent samples. The limitation in the number of samples limits
 webrtc-internals as a statistics gatherer, as the dump file needs to be downloaded
 in the middle of the conversation if it is to last longer than≈16 minutes. The log
 file must be downloaded while the conversation is active, as it is not possible to
 retrieve at a later instance. Webrtc-internals only gathers information about the
 local computer, and therefore has to be downloaded separately for each client.


Usingwebrtc-internalsoffers challenges to the user as it is poorly documented.


Some of the graph names are cryptic and difficult to understand, and several of the
 axes are without designation. Some of the graphs, such aspacketsLost, are presented
 in the accumulated value of packets lost, instead of showing packet loss percentages.


7Test server accessible at www.appear.item.ntnu.no


8chrome://webrtc-internals/, accessible from Chrome web browser
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