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Disclaimer

Certain commercial software is identified in this
presentation to foster understanding. Such
identification does not imply recommendation or
endorsement by the National Institute of Standards
and Technology, nor does it imply that the software
identified is necessarily the best available for the
purpose.



The Problem

* Interpreting network performance has become more complex

* Increasing number of devices
* Integration of different technologies
*  Protocol complexity

* Analyzing raw data takes significant effort

* Post processing tools are often employed

« Often technology specific
 Challenging to develop and scale

* Visualization tools sometimes employed to ease this burden

* Visualizers allow for analysis of scenario details
« Topology
 Simulation environment
* Event timeline
e Performance metrics



The Problem — Visualizers

Two supported visualizers for
ns-3: NetAnim & PyViz

2D topology

Mobility and network
information

Fixed metrics

Other community developed
visualizers exist, but are often
specific to research needs
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NetSimulyzer Overview
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NetSimulyzer ns-3 Module

* Designed to collect and @'093’ ................................... \

export |nformatlon to a ‘ NodeConfiguration ‘ ’BuildingConfiguration
JSON file '

* Modular components

E ‘ RectangularArea ‘ Decoration

* Each component requires
few I|nes Of COde to XYSeries CategoryValueSeries ©
»_ JSON File

[ ! Orchestrator

|nteg rate ThroughputSink

StateTransitionSink

SeriesCollection

LogStream

k NetSimulyzer ns-3 module / 6




NetSimulyzer Application

@ NetSimulyzer — O X
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NetSimulyzer Topology Features

00

Bulllding




NetSimulyzer Topology — Node

* Represented by selected model

 Models provided, but users may provide their own
* Position from mobility model

 Configurable colors

wibute Desciption

Name Display name

Model 3D model to display

Orientation Orientation on each axis

Offset Positional offset

Height/Scale Adjust the size of the rendered model

BaseColor/HighlightColor Primary color to use for the model
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The color/tint to use for the walls

Color

Flag to render this building in the

application or not

Visible
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NetSimulyzer Topology — Area

* Used to mark an important region
 Optional border for areas

* Optional fill for areas
 Configurable colors

Auribute | Description __________________

Bounds The coordinates to highlight

Height How far from the ground to render the area
Border/Fill Display a fill/border

BorderColor/ The color of the border/fill

FillColor
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Data Analysis Features

Generic Sinks

Accept points as two numbers, or
a number and a string

Allow for plotting arbitrary
metrics from ns-3

Specific Sinks

(Usually) Connect directly to traces
from ns-3

Produce specific plots (e.g.,
Throughput vs Time)
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Data Analysis Features

RSRP
. -117.3
* Axes can be fixed or grow to data
- . - —
 XYSeries can be placed in collections L ———
for display together | )
* Charts can be directly exported as an &
image file or to the clipboard g "
Name Name of the plot in the application '\
XAXxis/YAXxis Access options for each axis 7
Connection Set how the points on the plot are connected 35.4 6.1 5“{ ] 67.4 78.1
Time (s

(Scatter, Line, Spline) (XYSeries Only)

Color The color to use for points & connections @ UE ZRSRF @ UEGRSRF B UE 11RSRP



NetSimulyzer Logging Features

* Allows for writing messages during the

simulation Log & X
 Provides an APl similarto "'std: :cout” Unified Log v
* Allows for several different named logs with [Info]: Visualizer Version 1.0,2-pre

optional colors Mokl 1t Mobthey.
* Logs may be selected individually, and all [Frror]: Example Error

show up in the “Unified Log”

Auribute | Description ___________________

Name The name to list the log stream under
Color The text color in the application
Visible Show this log in the dropdown in the application
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New Features and Future Work

New Features

Display of wired (Point to Point) links
Direct copying/exporting of charts

Future Work

Antenna radiation patterns
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Application: https://github.com/usnistgov/NetSimulyzer
Module: https://github.com/usnistgov/NetSimulyzer-ns3-module

ns-3 App Store: https://apps.nsnam.org/app/netsimulyzer/
Email: evan.black@nist.gov

Live Tutorial: Friday June 25t", 1300 UTC

Questions?
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