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ABSTRACT 
 
This paper will present our work developing a lightweight real-time display tool using open-
source technologies. Specifically, the effort involves receiving data broadcast over UDP (User 
Datagram Protocol) from an IRIG 106 Chapter 10 compliant recorder and then selecting specific 
data elements for display within a web browser. A small processing engine written in Python 
runs the data collection and processing while a small web server also written in Python provides 
data values for display. The web browser portion utilizes an open-source JavaScript plotting 
library to display values in real time. 
 

INTRODUCTION 
 
This project started as a prototype to demonstrate the ability to capture IRIG 106 Chapter 10 data 
streaming over Ethernet and display selected items. The potential user would be anyone with a 
need to display a small number of parameters in real time. The foundational requirements would 
include simple configuration and minimal computer system overhead. A typical modern laptop 
or tablet computer would be the target platform and should be able to handle a few dozen 
parameters simultaneously. 
 
The result was a combination of existing Chapter 10 parsing tools developed in Python with a 
simple browser based display to optimize for cross-platform use. This approach has been shown 
at ITC (the International Telemetering Conference) in previous years using a Linux-based laptop 
for the server and an Android tablet for the client. We	will	start	by	describing	the	technologies	
used	for	the	tool,	then	explain	the	system	architecture	chosen,	and	conclude	with	plans	for	
future	development. 

 
TECHNOLOGIES USED 

 
Two basic categories of open-source technology serve as the foundational pieces of this solution: 
Python, and a browser-based front-end using standard HTML/CSS/JavaScript. The data capture, 
parsing, and web server were all written in Python using standard library tools plus several open-
source libraries. Python was an easy decision given our existing resources in that language, its 
out-of-the-box capabilities (including networking, web server, and database), and the ease of 



integration with multiple platforms. The second category was for the client side application 
running in a web browser. Standard HTML (HyperText Markup Language) plus CSS (Cascading 
Style Sheets) were used for the basic page layout and styling with the actual application 
programming done in JavaScript. The	next	two	sections	will	go	into	further	detail	on	Python	
and	JavaScript	libraries	that	were	used. 

 
PYTHON 

 
Choosing Python for the back-end part of the solution was mainly due to programmer 
familiarity. The Python standard library, often referred to as “batteries included”, has a variety of 
data parsing, networking, and storage tools. In particular, we made use of the socket module (a 
wrapper to a C networking library) for data capture, “wsgiref” for the web server, the JSON 
(JavaScript Object Notation) library for serializing data between the client and server, and the 
“sqlite3” database library for storing data. WSGI (Web Server Gateway Interface) is a simple 
standard in Python that makes it easy to build application-webserver interfaces, middleware, and 
more. 
 
Our proprietary Chapter 10 library allows us to read IRIG 106 Chapter 10 data into Python 
objects one at a time or iterate over them in a memory efficient way. In this case, we use it to 
read and validate single packets and then store the binary version of that packet in a database 
along with its channel ID and data type for selective filtering. The reason we used this library 
was to reduce the amount of additional effort needed to parse and validate Chapter 10 data. 
While not open-source itself, it is built on a foundation of open-source technologies. 
 

	
Figure 1 – Command-line interface 

Access to the server-side components is done via a command-line interface as shown in Figure 1. 
We used two open-source libraries called “docopt” and “tqdm” to make the interface as simple 
and interactive as possible without having to write too much of our own command-line parsing. 
Docopt takes a simple string of text representing a POSIX standard usage string and extrapolates 
the logic for flags, mutually exclusive arguments, and so forth. Tqdm “taquadum” is a library 
that provides easy to use progress bars for command-line interfaces as seen in Figure 1. 
 
The original implementation used a library called “scapy” for Ethernet sniffing and reading 
PCAP (Packet CAPture) files, but it turned out this was heavy and slow for small operations like 
a quick UDP capture. It also had a problematic dependency chain for use on Microsoft Windows 
that made it challenging to install on several common platforms. We now use a simple sniffer 
built using the socket library and another open-source Python library called “dpkt” for handling 



PCAP files. Dpkt is a lightweight pure-Python library that simplifies dissection of network 
packets into the various layers of different protocols as well as providing easy PCAP parsing. 
 

JAVASCRIPT / ECMASCRIPT 2015 
 

JavaScript runs cross-platform, including mobile, and cross-browser to include Internet Explorer. 
This should make it an ideal way to reach as many client platforms as possible with one 
interface. Unfortunately, the language suffers from having a variety of implementation subtleties 
and behavioral differences between browsers as well as having a lack of some common language 
features like modules and classes which can make it difficult to understand. However, solutions 
to these problems are on the horizon, and some are even available to us today. 
 
As the latest standard for JavaScript ECMAScript 2015 provides the aforementioned language 
features among a host of others (see References). However, it has not yet been adopted by 
mainstream browsers with the possible exception of beta versions of Chrome. Build tools do 
exist which allow for “transpiling” ES2015/ES6 code to the ES5 standard which is widely 
adopted. Other nuances of implementation can be overcome with JavaScript libraries such as 
jQuery. 
 
Due to the state of ES6, NodeJS is an important part of our development stack. NodeJS is a 
server-side JavaScript engine. Using tools built on this platform we now have the ability to 
develop code in ES6 and to run automated JavaScript tests without a browser. 
 
JavaScript libraries that are part of the runtime include jQuery, gridster, and flot (see 
References). jQuery is a powerful library for HTML manipulation, event handling, and 
asynchronous server calls. Other jQuery compatible libraries include Gridster which allows for 
easily reconfiguring display layout as well as serializing and restoring layouts and Flot. Flot is an 
open-source library with a jQuery plugin that allows for a variety of plotting functions within the 
browser. 

 
SYSTEM ARCHITECTURE 

 
 



Data Capture and Storage 
The first component can be invoked to use an Ethernet stream or PCAP file to pull network 
packets. It then searches for Chapter 10 data within that network data using a basic validation 
technique and stores it in a database. It also has the capability to write data to a file. As of this 
writing the sniffer component is implemented with just 100 lines of Python code. 
 
Serving Data to the Browser 
The server is also written in Python and uses standard library tools and our Chapter 10 library to 
provide specific fields (with packet filtering) from the database communicated via asynchronous 
JSON requests. The server, database, and JSON libraries all ship with Python by default. The 
server component as of this writing has only 103 lines of code. 
 
Configuring and Displaying the Data 
The client-side display is written in JavaScript using open-source libraries to handle dynamic 
layouts, plotting data in real time, and asynchronous updating of the data being displayed. Figure 
2 shows the front-end during playback (resized to fit in a viewable picture). The individual 
widgets can be arranged, resized, and saved for later via gridster, and the real-time plotting in the 
sequence widget on the right is done with flot. 
 

	
Figure 2 – Playback 

The	front	end	can	be	easily	reconfigured	as	shown	in	Figure 3.	We	can	rename	widgets,	set	
basic	filters	on	channel	and	type,	and	configure	the	fields	to	display.	
	



 
Figure 3 - Widget Settings 

PLANS FOR FUTURE DEVELOPMENT 
 

Due to the light-weight nature of this system we have a number of opportunities for integrating 
with existing and emerging technology. Containerization technology such as Docker has been 
rising in popularity, and this project was easily wrapped into a containerized solution. Our 
continuous integration tests already run in a Docker container on every push to version control. 
This approach would lend itself to distributed systems as well supporting multiple sources, 
distributed processing, and high-availability through clustering. Another obvious next step would 
be to integrate the server side components directly into Chapter 10 recorders. This would allow 
data viewing to be easily exposed to simple devices (including mobile, tablets, etc.) without the 
need for additional processing to accomplish basic display tasks. In addition, it would be possible 
to use inexpensive hardware options, such as the Raspberry PI, to perform the data processing 
and act as the data server. 

 
CONCLUSION 

 
The world of free and open-source software offers many opportunities to combine cutting-edge 
technology and techniques to creatively fulfill software needs with highly efficient, low cost 
solutions. Our prototype display tool has, over several iterations, exploited several of these 
opportunities. We plan to continue this process and further refine this display tool. 
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