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The goal of this project is to create a website that displays video, countdown clock, and
event times to customers during launches, without needing to be connected to the internal
operations network. The requirements of this project are to also minimize the delay in the
clock and events to be less than two seconds. The two parts of this are the webpage, which
will display the data and videos to the user, and a server to send clock and event data to the
webpage. The webpage is written in HTML with CSS and JavaScript. The JavaScript is
responsible for connecting to the server, receiving new clock data, and updating the
webpage. JavaScript is used for this because it can send custom HTTP requests from the
webpage, and provides the ability to update parts of the webpage without having to refresh
the entire page. The server application will act as a relay between the operations network,
and the open internet. On the operations network side, the application receives multicast
packets that contain countdown clock and events data. It will then parse the data into
current countdown times and events, and create a packet with that information that can be
sent to webpages. The other part will accept HTTP requests from the webpage, and respond
to them with current data. The server is written in C# with some C++ files used to define the
structure of data packets. The videos for the webpage will be shown in an embedded player
from UStream.

Nomenclature
KNET = KSC private network
OPSNET = Telemetry and Communications internal network
DOM = Document Object Model
IP = Internet Protocol
XML = Extendable Markup Language
LSP = Launch Services Program
KSC = Kennedy Space Center
URL = Uniform Resource Locator

I. Introduction

The Telemetry and Communications summer 2013 intern project is to create a webpage to be used for Launch
Services Program (LSP) to display streaming video and the countdown clock. The final product will help support
mission related and day to day activities. To accomplish this, the video will be embedded into the webpage using the
Ustream embedded player. The requirement for the clock data is that it be accurate, with a maximum delay of two
seconds.

II. Related Software and Programming Languages

A. Ustream.tv

Ustream.tv is a website that allows video to be streamed live through their website, from multiple platforms. For
this project, the video was broadcast from an encoder to Ustream. An encoder is a device which converts a video
signal to an IP stream. Once Ustream receives the video, Ustream disseminates it using their content distribution
network.
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B. Microsoft Visual Studios

The development environment for this project was Microsoft Visual Studios, and was used for both the webpage
and the clock relay app. Visual Studios is capable of supporting all of the programming languages with auto-
complete and real-time error checking.

ITI. Development

This project has two parts that work together to satisfy the requirements, a webpage and a data relay application.
The webpage’s two functions are to display Ustream video, and countdown clock. The data relay application
receives multicast packets that contain the data for the countdown clock, and sends the information to the webpage.

A. Webpage Video

Displaying the video stream from Ustream was accomplished by embedding the stream in an iframe. A HTML
frame is an element that splits the browser into different segments. The segment can be updated separately from the
rest of the page, which allows the video to be continuously streamed without the rest of the page being affected. An

inline frame,. or iframe, is a frame that does not Fasich Services Program
have to be in a frameset, and can instead be MISSION SPACECRAFT
inserted anywhere in the HTML code. The : : —— MR
advantage of using an iframe for the Ustream = . : 1 .

video is that the code for the embedded player
is handled by Ustream. To play the video, the
iframe’s source points to an ustream.tv URL
which is specific to the video. When the page
loads, the iframe uses the URL to get the
embedded player from Ustream and play the
video. The biggest reason for using the Ustream
player and the iframe is that Ustream can add
features to their player, which will
automatically show up on the webpage, with no
additional work to the webpage. An example
include an interactive menu that allows for playing, pausing, seeing how many people are watching the same video.
If an iframe is not used, these features would have to be implemented in the webpage which would add time to the
development and testing of the webpage.

The number of videos that would be streaming to the webpage is currently three, but that number is likely to
change in the future. Because the number can be changed, hardcoding a set number of videos into the webpage is
impractical and would require the page to be re-written each time a video was added. The final layout has one video,
and a menu for selecting which video to watch. Changing the video is done using a JavaScript function that
manipulates the DOM elements for the video. Each element in the video menu has the name and URL of the stream.
When someone selects an option, the JavaScript function is called and the video and its title are changed. The
function is able to get the menu by using its ID, and then from that menu, the current selection is retrieved, and the
video data is updated.

Figure 1: Video iframe is outlined in red

B. Webpage Countdown Clock

The most important part of this project is to have accurate clock data displayed on the webpage. Clock data
consists of time about liftoff, such as L-Time and expected liftoff, and what events are coming up and when they
will occur. The accuracy requirement is that the time displayed is no more than two seconds different than the actual
time and ideally the delay would be less than one second.

Liftoff 000:00:00-00 T-Time 000:00:00-00

Window Close 000:00-:00:00 Built-in Hold . 000:00:00-00

Figure 2: Countdown clock with the different time fields

The first approach at satisfying this requirement was to stream a video of the clock to Ustream, and make it
available as one of the video options. This is the easiest way to complete the project, because it uses one solution to
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