Web-based Data Visualization for Simulation Results
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The popular ns-3 network simulator, developed with funding from the National Science Foundation \ . Py _ _
(NSF), has established itself as a thorough and reliable tool for research and development of 1NN e TS - * Time-Series
communication networks. Because of the steep learning curve associated with this tool, the NSF has { e T e . | * Line-Plot
funded the development of the Simulation Automation Framework for Experiments (SAFE), which is a n o~ SN * Box and Whiskers Plot
workflow environment that enforces best practices in simulation experiments with ns-3. SAFE guides [ S ﬂ//¥/// v - i e Scatter-Plot
the user through sound simulation methodology avoiding the errors that can be easily introduced » Histogram
throughout the experimental process. It also records all configuration and setup used for an Figure 2: Time-series — Shows how metrics sampled through Figure 3: Histogram — Can be used to show routing e Quantile-Quantile Plot
simulation evolve across time. path lengths. This also demonstrates faceted graphs

experiment, which enables experiments to be replicated easily, enhancing their scientific value.
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SAFE presents to the user a web-based interface for creating new experiments, configuring and | /|
executing them, and inspecting the results produced. | have focused on the creation of several data | | N * Faceted Graphs
visualization tools, which were selected according to the most common use cases within network B T L « Normalized Data

simulation. Pz
The visualization tools work with control panels that allow the user to extract the data of interest from a I e —

interarrival

Iarge and Complex database of results. Addltlonally, the visualizations incorporate modern practices of Figure 4: Box and Whiskers Plot — Indicates information about the Figure 5: Time-series — Demonstrates the use of normalization of the
data visualization, such as micro/macro display, which gives the user two viewing areas. The macro probability distribution. data.

area gives an overview of an entire data-set allowing a broad understanding of its features. From this
display, details are provided according to user demand. A user is able to select a portion of the macro
data to view in detail through a magnified micro view. The combined effect is immediate access to all
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data within a set no matter the number of values it holds. Visual ization Arch itectu re Refe rences

Resources

In 'SAFEE bframewo_rk, _the oS * Tufte, E. R. 2001. The Visual Display of Quantitative
vaSor . . | .
N | o | tjhseerja\\;\;es Cripiovizzre |sfofjl\$2 m o nie . Information. 2nd ed. Cheshire, Conn.: Graphics Press.
(Data Driven Documents) - A JavaScript library used to manipulate web page elements based on | | _ . 8 e——— saes T Few, S. 2012. Show Me the Numbers — Designing Tables
data. It was an integral piece in the design of the visualizations because of its ability to dynamically display of information. The o« Butee o Line rowser and Graphs to Enlighten. 2nd ed. ed. Analytics Press.
update pages in response to selected experiment data. data is then dynamically — —_— "Enaine. * Christopher S. Main 2013, May. Honors Thesis,
retrieved from the database as 3 Histogram ——>- Department of Computer Science, Bucknell University.
- Bootstrap - A framework for web development which allows pages to be easily designed and needed. Analysis can also be Database * Tukey, J. W. 1977. Exploratory Data Analysis. 1st ed.
implemented and to contain a consistent style. requested for data being SERVER GLIENT (Browse!) Addison-Wesley Series in Behavioral Science. Reading,
returned. Figure 6: SAFE Visualization Framework Mass.: AddiSOn-WeS|ey Pub. CO-
Select * Perrone, L. F., C. S. Main, and B. C. Ward. 2012,
. _ December. “SAFE: Simulation Automation Framework for
Data SE'GCtIOn © Hlfie Experiments”. In Proceedings of the 2012 Winter
sndtime AT Simulation Conference, edited by C. Laroque, J.

Himmelspach, R. Pasupathy, O. Rose, and A. M.
Uhrmacher.
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Data is retrieved from a complex database. For

thi | ted th lecti | Th Apply Selection Filter
IS purpose, 1 create © selection panel. 1he In the future, we hope to incorporate more diverse visualizations into the list of data

selection optlons. are updated dynamically as the Di?_gnﬁc:::f C - analysis tools SAFE provides. These could include unique interactive visualizations
user narrows options as follows. ?n:er;T:v.al 1 such as the Spiro-graph and stacked plots.
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Using the selection filter, options can be further Filter Step: N
limited by specifications as to the desired design ? - This development of SAFE is supported by the National
Max Results: - . .
parameters to be observed. 0 . Science Foundation (NSF) under grant numbers
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» Desired Range of the Selected Factor (B) 2 - Figure 7: Spiro-graph: Time plot  Figure 7: Stacked plot: Allows comparisons expressed in this material are the authors' alone and do not
emphasizing periodic of proportional changes over time. necessarily reflect the views of the NSF.
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	Slide 1

