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1.0 Introduction 
 
Welcome to the VanGuard Data OTDR Emulator. This application is designed to accurately emulate the 
operation of common Optical Domain Reflectometorôs (OTDR). The primary purpose of the OTDR 
Emulator is to allow individuals that are studying optical fiber related technologies the ability to gain 
practical experience using OTDRôs when the hardware and fiber lengths to test would not otherwise be 
available.  
 
The OTDR emulator can be ordered in one of three builds: 

¶ User Build 

¶ Student Build 

¶ Instructor Build. 
More details regarding the build releases is available in later sections of this user guide. 
 
This User Guide steps through the operation and features of the VanGuard Data OTDR Emulator. The 
Quick Start guide provides a description of the basic operation and principals of the OTDR Emulator 
and enough information to get the user to take their first trace.  While this is a good way to get started, 
the VanGuard Data OTDR Emulator is a feature rich application that has many advantages over 
operating a real OTDR in the field when in training. For this reason we recommend taking the time to 
read through the remainder of this guide during the initial stages of using the tool. 
 
Finally, this user guide provides a great deal of detail on the operation of the OTDR Emulator but the 
application covers some very advanced topics with regards to testing and analyzing optic fiber. The 
operation of the OTDR Emulator will be covered but an understanding of the fundamentals of optic fiber 
is assumed knowledge. 
 
So letôs get startedé. 
 

2.0 Feedback 
 
We at Vanguard Data are very interested in both your positive and critical feedback as it applies to the 
OTDR Emulator. If you have a review, feature request, would like to report a bug or defect in the 
application or would just like or offer your opinion on any facet of the product we happily take comments 
to: feedback@vanguarddata.com.au 
 
We take your feedback seriously and work to implement any requests into the application to improve 
the overall product. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:feedback@vanguarddata.com.au
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3.0 End User License Agreement  (EULA) 

SOFTWARE PRODUCT LICENSE AGREEMENT   

VanGuard Data OTDR Emulator  

User, Student and Instructor Licenses 

Copyright © 2008-2012 VanGuard Data. All Rights Reserved.  

IMPORTANT - READ CAREFULLY:  This End User License Agreement ("EULA") is a legal 

agreement between YOU as Licensee and VANGUARD DATA for the SOFTWARE PRODUCT identified 

above. By installing, copying, or otherwise using the SOFTWARE PRODUCT, YOU agree to be bound by the 

terms of this EULA. If YOU do not agree to the terms of this EULA, promptly return the unused SOFTWARE 

PRODUCT to the place of purchase for a full refund.  

The copyright in the SOFTWARE PRODUCT and its documentation is owned by VanGuard Data A.B.N 75 261 

289 940. Subject to the terms of this EULA, YOU are granted a non-exclusive right for the duration of the EULA 

to use the SOFTWARE PRODUCT. YOU do not acquire ownership of copyright or other intellectual property 

rights in any part of the SOFTWARE PRODUCT by virtue of this EULA. 

Your use of this software indicates your acceptance of this EULA and warranty.  

DEFINITIONS  
In this End User License Agreement, unless the contrary intention appears,  

¶ "EULA" means this End User License Agreement 

¶ "VANGUARD DATA" means VanGuard Data A.B.N 75 261 289 940 

¶ "Licensee" means YOU, or the organization (if any) on whose behalf YOU are taking the EULA. 

¶ "Registered Edition of the OTDR Emulator" means the edition of the SOFTWARE PRODUCT which is 

available from the web site: <http://www.vanguarddata.com.au/otderemulator.html>. 

¶ "SOFTWARE PRODUCT" or "SOFTWARE" means VanGuard Data OTDR Emulator User Edition, 

VanGuard Data Student OTDR Emulator Student Edition and VanGuard Data Instructor Edition which 

includes computer software and associated media and printed materials, and may include online or 

electronic documentation. 

¶ "Support Services" means email-based support provided by VanGuard Data, including advice on usage 

of the SOFTWARE PRODUCT, investigation of bugs, fixes, repairs of models, if and when appropriate, 

and general product support. 

¶ "VanGuard Data support engineers" means employees of VanGuard Data who provide on-line support 

services. 

 

 

 

 

http://www.vanguarddata.com.au/otderemulator.html
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GRANT OF LICENSE  
In accordance with the terms of this EULA, YOU are granted the following rights:  

¶ To install and use one copy of the SOFTWARE PRODUCT, or in its place, any prior version for the 

same operating system, on a single computer. As the primary user of the computer on which the 

SOFTWARE PRODUCT is installed, YOU may make a second copy for your exclusive use on either a 

home or portable computer. 

¶ To store or install a copy of the SOFTWARE PRODUCT on a storage device, such as a network server, 

used only to install or run the SOFTWARE PRODUCT over an internal network. If YOU want to 

increase the number of users entitled to concurrently access the SOFTWARE PRODUCT, YOU must 

notify VANGUARD DATA and agree to pay an additional fee. 

¶ To make copies of the SOFTWARE PRODUCT for backup and archival purposes only. 

ADDITIONAL RIGHTS AND LIMITATIONS  
YOU hereby undertake not to sell, rent, lease, translate, adapt, vary, modify, decompile, disassemble, reverse 

engineer, create derivative works of, modify, sub-license, loan or distribute the SOFTWARE PRODUCT other 

than as expressly authorized by this EULA. 

YOU further undertake not to reproduce or distribute license key-codes except under the express and written 

permission of VANGUARD DATA. 

ASSIGNMENT  
YOU may only assign all your rights and obligations under this EULA to another party if YOU supply to the 

transferee a copy of this EULA and all other documentation including proof of ownership. Your license is then 

terminated.  

TERMINATION  
Without prejudice to any other rights, VANGUARD DATA may terminate this EULA if YOU fail to comply with 

the terms and conditions. Upon termination YOU or YOUR representative shall destroy all copies of the 

SOFTWARE PRODUCT and all of its component parts or otherwise return or dispose of such material in the 

manner directed by VANGUARD DATA.  

WARRANTIES AND LIABILITY  

WARRANTIES  
VANGUARD DATA warrants that  

The SOFTWARE PRODUCT will perform substantially in accordance with the accompanying written materials 

for a period of ninety (90) days from the date of receipt, and  

Any Support Services provided by VANGUARD DATA shall be substantially as described in applicable written 

materials provided to YOU by VANGUARD DATA, and VanGuard Data support engineers will make 

commercially reasonable efforts to solve any problems associated with the SOFTWARE PRODUCT.   
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EXCLUSIONS 
To the maximum extent permitted by law, VANGUARD DATA excludes, for itself and for any supplier of 

software incorporated in the SOFTWARE PRODUCT, all liability for all claims, expenses, losses, damages and 

costs made against or incurred or suffered by YOU directly or indirectly (including without limitation lost costs, 

profits and data) arising out of: 

YOUR use or misuse of the SOFTWARE PRODUCT;  

YOUR inability to use or obtain access to the SOFTWARE PRODUCT;  

Negligence of VANGUARD DATA or its employees, contractors or agents, or of any supplier of software 

incorporated in the SOFTWARE PRODUCT, in connection with the performance of VANGUARD DATAôs 

obligations under this EULA; or  

Termination of this EULA by either party for any reason.  

LIMITATION  
The SOFTWARE PRODUCT and any documentation are provided "AS IS" and all warranties, whether express, 

implied, statutory or otherwise, relating in any way to the subject matter of this EULA or to this EULA generally, 

including without limitation, warranties as to: quality; fitness; merchantability; correctness; accuracy; reliability; 

correspondence with any description or sample, meeting your or any other requirements; uninterrupted use; 

compliance with any relevant legislation; and being error or virus free are excluded. Where any legislation implies 

in this EULA any term, and that legislation avoids or prohibits provisions in a contract excluding or modifying 

such a term, such term shall be deemed to be included in this EULA. However, the liability of VANGUARD 

DATA for any breach of such term shall, if permitted by legislation, be limited, at VANGUARD DATA 's option 

to any one or more of the following upon return of the SOFTWARE PRODUCT and a copy of the receipt:  

If the breach relates to the SOFTWARE PRODUCT: 

The replacement of the SOFTWARE PRODUCT, or the supply of an equivalent SOFTWARE PRODUCT;  

The repair of such SOFTWARE PRODUCT, or the payment of the cost of replacing the SOFTWARE 

PRODUCT, or of acquiring an equivalent SOFTWARE PRODUCT; or  

The payment of the cost of having the SOFTWARE PRODUCT repaired.  

If the breach relates to services in relation to the SOFTWARE PRODUCT:  

The supplying of the services again; or  

The payment of the cost of having the services supplied again.  

TRADEMARKS  
All names of products and companies used in this EULA, the SOFTWARE PRODUCT, or the enclosed 

documentation may be trademarks of their corresponding owners. Their use in this EULA is intended to be in 

compliance with the respective guidelines and licenses. Windows, Windows 98, Windows NT, Windows ME, 

Windows XP, Windows 2000, Windows 2003 Server and Windows Vista are trademarks of Microsoft.  

GOVERNING LAW  
This agreement shall be construed in accordance with the laws of the Commonwealth of AUSTRALIA, in the 

state of Victoria. 
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4.0 Quick Start Guide 
 
This section is intended to provide enough guidance to complete your first trace on the OTDR Emulator. 
There are many features discussed in later sections that are not covered here. 
 

4.1 Quick Guide ï First Time Opening the Application 
 
So you can take your first trace straight away the first time you open the OTDR Emulator a test fiber is 
automatically created and trace parameters are set for you. On the first run you will be greeted with a 
brief welcome message. At this point everything is set up for you, all you have to do is click Lets Begin 
on the Welcome message then the Test button and you will be on your way to testing your first fiber.  
 

 
 

Diagram 4.1-1 ï Quick Start - Opening Screen 
 
During the initial set up the trace parameters such as pulse width and acquisition are intentionally set to 
be imperfect. Once the first trace has been completed adjust the parameters to get a better result and 
experience how each parameter affects the trace quality.  
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4.2 Quick Guide - Getting Started 
It is assumed that at this point you have installed and started the VanGuard Data OTDR Emulator. You 
may have event taken a few traces from the automatically installed Virtual Fibre. At this point you will 
have taken the first step at mastering OTDR Operation. You will see that the application looks like a 
real OTDR with buttons that allow the user to select the Trace parameters. The idea here is that you will 
get the feel for a real OTDR when practicing on the Emulator.  
 

4.3 Quick Guide - Overview 
The application itself emulates the operation of an OTDR by providing the ability to select typical OTDR 
parameters such as Wavelength, Pulse Width, Range / Resolution, Acquisition Time and IOR. When 
taking a trace a real OTDR needs to be connected to the fiber under test. Being a virtual OTDR there is 
no physical way to connect to a fiber so you define what is referred to in the application as a virtual 
fiber. A virtual fiber is a digital description of fiber events and characteristics that the OTDR Emulator 
tests against to produce traces. Before you can connect to a virtual fiber you need to create one.  
 

4.4 Quick Guide - Creating a Virtual Fibre. 
To create a virtual fiber, select Virtual Fibre then Create Virtual Fibre from the menu bar. The diagram 
below is an exert from the Create Virtual Fibre Panel that will be displayed 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

Diagram 4.4-1 ï Create Virtual Fibre Frame 
 
 
 
 
 
 
 

Cable Name Pull Down 
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The virtual fiber is constructed by clicking on the event buttons on the bottom of the panel. To add a 
span, click the Span button, to add a reflective event click the Reflective Event button. When you click 
on an event type an event characteristic dialog is displayed where you can add attenuation values and 
other event specific characteristics depending on what type of event is being added  (e.g. A span will 
request the distance, a reflective event the connector type). Adding two spans or two reflective events 
in a row will cause an error when saving the fiber. Just as in a real fiber two spans canôt be joined 
without a connecting event like a connector or a splice.  
 
A virtual fiber will have both a cable name and a fiber name. A cable is just a convenient and realistic 
way of grouping common fibers together. To save a virtual fiber, select the cable title from the Cable 
Name Pull Down box as indicated in the diagram. All existing cable titles will be available from the pull-
down. If you would like to create a new cable, just type the name into the box instead of selecting one 
from the list. Once you have the cable name selected, click the Save button. You will be prompted to 
enter the fiber name, enter the name and click O.K and the virtual fiber will be saved to the system. 
 
 

4.5 Quick Guide - Connecting and Testing a Virtual Fibre. 
The final step in setting up a virtual fiber is to connect to it in the OTDR Emulator. The Local Virtual 
Fibre Display Tree is on the top left of the OTDR Emulator screen and is displayed below: 
 

 
 

Diagram 4.5-1 ï Virtual Fibre Display Tree 
 
The Virtual Fibre Display Tree groups virtual fibers according to the cable they belong to. To test a 
virtual fiber double click on it, this prompts the OTDR Emulator to connect to the A End of the selected 
virtual fiber. Once connected, it will display the Connected to A End icon as displayed above. Double 
click the virtual fiber again to change the connection to the B End and double click it once more to 
disconnect. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Virtual Cable 

Virtual Fibre connected 
to A End 

Unconnected Virtual Fibre 
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4.6 Quick Guide ï Taking a Trace. 
Once you are connected to a virtual fiber, taking a trace is just a matter of selecting the trace 
parameters that you think suit the fiber under test and clicking on the Test button. The trace will begin 
and will be displayed on the Trace Screen. The Trace will be listed in the Trace Display Tree, you can 
double click on the trace title in the Trace Display Tree which will cause it to be displayed or hidden 
from the screen depending on its current setting, you can display up to 20 traces at a single time. 

 
Diagram 4.6-1 ï OTDR Emulator Quick Guide Main Panel. 
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4.7 Quick Guide ï Exporting a Trace to Belcore GR-196 format 
One of the new features in this release is the ability to export Virtual Traces to the widely supported 
Belcore GR-196 format. The reason this is useful is so that the GR-196 trace format is supported by all 
of the common OTDR manufactures and other common trace analysis software so you can generate a 
virtual trace, export it and then analyze it in a real OTDR.   
 
To export a Virtual trace, right click it in the trace tree and select: Save to .SOR (GR-196). This will 
open a Save As dialog box that will be familiar to most users.  

 
 

 
 

Diagram 4.7-1 ï Quick Start ï Export To GR-196 trace format 
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5.0 Overview 
 
The VanGuard Data OTDR Emulator provides the most advanced OTDR training facility available with 
the ability to not only display a small subset of previously captured traces but to build virtual fibers and 
test with any combination of user defined parameters. The OTDR Emulator allows full control of all 
typical trace parameters such as Wavelength, Pulse Width, Range / Resolution, Acquisition Time and 
IOR. Emulated through advanced mathematical modeling techniques, the trace itself accurately 
displays dead zones, reflective levels, attenuation, pressure points, gainers and ghosts across an 
endless number of parameter and fiber combinations.  In addition, the user can see the trace across the 
full acquisition time as it is taken on-screen in real time as would be the case on a real OTDR. It also 
has the ability to measure insertion loss with an Emulated Loss Test Set. The OTDR Emulator has a 
built in Assessment Facility that accepts user traces, Link Loss (LL) and Insertion Loss (IL) 
measurements and an event loss report which it grades for quality and completeness then produces a 
report that analyses all aspects of the userôs submission. The report is instantly available in an 
attractive PDF format that students can use as feedback or instructors can use as a standardized exam 
or assessment tool. 
 
Added to the OTDR Emulator itself is the Instructor and Student builds of the application. This is a 
Internet enabled distributed system where instructors can set test virtual fibers, accept student reports 
and assessment as well as providing a means of group communication for optic fiber based training 
courses all provided over the Internet regardless of the physical location of the Instructors and 
Students. 
 

5.1 VanGuard Data OTDR Emulator Features. 
 
5.1.1 Fully Internet Enabled and Distributed Education System 
The VanGuard Data OTDR Emulator can operate in Instructor and Student modes depending on the 
license purchased. When used in the Instructor mode the user can set assessments, virtual fibers to 
test and also moderate group communications across the Internet. Students have limited access their 
Instructors web profile and can accept testing activities and lessons regardless of their physical 
location. 
 

5.1.2 Absolute Realism in Traces and Trace Events. 
The internal system for creating traces was derived by measuring the characteristics of over 5000 
individual traces taken specifically for this application. Every aspect from noise, loss, reflective levels, 
backscatter and dead zones is accurately replicated in the OTDR Emulator.  
 

5.1.3 Traces are Created, Not Stored. 
The VanGuard Data OTDR Emulator traces are created through advanced mathematical modeling 
techniques which mean that each trace is unique and specific to the user defined test fiber and trace 
parameters that were selected. Just displaying traces that have been previously taken and stored limits 
the studentôs opportunity to make their own mistakes in training and only provides a limited number of 
possibilities with regards to the fiber lengths, events being tested and traces parameters that can be 
viewed. It also means that the students canôt see a trace as the acquisition time is being run. After 
vigorous research we were unable to find any other tool anywhere in the world that offers the ability to 
take traces in real time with any combination of parameters like the VanGuard Data OTDR Emulator. If 
you find one we will revoke this comment, until then VanGuard Data claims to be completely unique in 
this ability. 
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5.1.4 Virtual Traces can be exported and Analyzed in a real OTDR 
The VanGuard Data OTDR Emulator has the ability to export the Virtual traces it creates into the 
universly supported Belcore GR-196 trace file format. When in this format the Virtual Trace that is 
completely user defined can be open, analyzed and reported on in most Real OTDRs and trace 
analysis software.  
 
This feature increases the realism that can be experienced by the student and can be used to have the 
student become with local test equipment on any number of generated trace and fiber types. 
 

5.1.5 Not Limited By Physics! 
Ever wanted to completely remove the noise from a trace so that you can understand what went wrong 
with the selected parameters. Imagine being able to take a perfect trace on a 300Km fiber with a 5nS 
Pulse Width so you can explain / understand the effects of dead zones and grouped events at distance. 
If students could take a 3 Minute trace in 1 second their ability to learn from incorrect settings would 
become 180 times faster. Being able to take multiple traces with different parameters simultaneously 
would provide perfect comparison of the settings in real-time. If you could pause a trace mid-test to 
describe the improving qualities of the result as the acquisition time increased it would be enormously 
beneficial during training. What if you could see event icons on events no matter how much noise was 
present so an inexperienced user could easily identify that they had not clearly reached the end event. 
Finally, wouldnôt the ultimate of any fiber technician be to instantly adjust the pulse width, acquisition 
time or IOR on a trace after the trace was taken to see how it might improve the result. Of course a real 
OTDR canôt remove all noise, take 3 minute traces instantly or see the effects on a trace by increasing 
or decreasing the pulse width after the trace was taken. 
 
Because the VanGuard Data OTDR Emulator accurately calculates the trace data through 
mathematical modeling instead of displaying static, pre-recorded traces all of these features are 
completely possible, even trivial for the user to achieve.  
 

5.1.6 Self and Instructor Set Assessment 
The VanGuard Data OTDR Emulator has a built in Assessment Facility. The Assessment Facility allows 
the user to submit their traces and event analysis then instantly receive a well formatted PDF report of 
on quality of their submission. This is invaluable for students and an excellent, automated, standardized 
and repeatable assessment tool for instructors. 
 

5.1.7 Built In Loss Test Set 
The value of OTDR traces are significantly reduced without the ability to measure Insertion Loss using 
a Loss Test Set. The VanGuard Data OTDR Emulator also provides a Loss Test Set Emulator. 
Insertion Loss - Link Loss (IL-LL) measurements can be calculated by the application taking into 
consideration the pulse width used and therefore the dead zone of the fiber.  
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6.0 Registering the OTDR Emulator License 
 
When you purchase the VanGuard Data OTDR Emulator you have the option of a User, Student or 
Instructors license. Regardless of the license type the application needs to be registered before you can 
use it. This involves a short process that requires you to enter your License Number, Registered Email 
address and your password. You should have been given these in e-mail at some stage soon after you 
purchased the application. If you have lost your license or password email 
support@vanguarddata.com.au with all of the information you have available such as your e-mail 
address, name, date of purchase, Registration number etc.  
 
If at any time you are unable to license your OTDR Emulator and this guide is not of assistance you can 
request licensing support via e-mail at: licensing@vanguarddata.com.au 
 
The registration process is over the Internet so you will need an active Internet connection 
available on the computer you are registering the license on. Currently, there is no Off-Line 
registration procedure available. Also, the student and user licenses (which are time limited to 30, 60 
or 90 days) canôt be de-registered or moved to another computer so only install the license on the 
computer you are going to use the application on. 
 
When you start the application for the first time the license check will fail and you will be presented with 
the registration pop-up displayed below. 
 

 
 

Diagram 6.0-1 ï Enter Registration Panel 

mailto:support@vanguarddata.com.au
mailto:licensing@vanguarddata.com.au
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Make sure the Internet connection is active, enter the details you were provided and click Submit. 
Assuming there was no errors you will be presented with the successful registration complete message 
as displayed below. 
 

 
 

Diagram 6.0-2 ï Successful Registration Pop-up 
 
The process is over the Internet so depending on your connection speed there may be a small delay. 
 
If there was an error for any reason you will receive the below notification. 
 

 
 

Diagram 6.0-3 ï License Registration Error Notification 
 
In the above panel there is two sections, the top one displays the error that was returned and where 
possible the bottom panel suggests likely causes for the error. Follow the suggestions and attempt to fix 
any issues. If the system canôt suggest the correct method to fix the problem then you can request 
support by e-mailing licensing@vanguardata.com.au  
 
If the Error Detail panel is being displayed you can copy a more detailed error description to your 
computer clip board by clicking the Copy Error Detail button. If you request support via e-mail, click the 
Copy Error Detail button then paste into the text body of your email application. This will provide the 

mailto:licensing@vanguardata.com.au
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VanGuard Data engineers a more detailed description of your problem. Send your license number as 
well so we can identify if the problem is with the license itself 
 

6.1 Common Licensing Errors 
 
If your license failed to register the most common issue is Internet connectivity to the VanGuard Data 
licensing server.  
 

1) If registering your license fails then test your Internet connection by visiting 
www.vanguarddata.com.au. If you canôt reach this or any other web site your Internet 
connection is probably faulty. Fix the connection and try registration again. 

2) If your network connection is through a Proxy Server you will need to enter the proxy settings 
via the Proxy Settings menu on the Register License panel. If you are on a large company or 
corporate network it is likely you have a Proxy Server and will need to complete this section. If 
you need further advice on the Proxy Server settings see the following section that is dedicated 
to this topic. 

3) If you can reach common web sites and your Proxy Settings are correct you may have a 
firewall blocking the application. Windows has a built in firewall that may affect the registration 
and all other network based features. The application communicates over TCP port 8080, set 
this in the exclusions list of your Firewall or turn it off just to test the connection during 
registration. Microsoft provide a details description on how to configure the software firewall at: 
http://support.microsoft.com/kb/875356  

 

7.0 Proxy Settings. 
 
Your VanGuard Data OTDR Emulator has built in networking features to communicate with the 
Instructor of your training course over the Internet and to register the application license. If you are 
using the OTDR Emulator on your work or office network there is a good chance that you will be 
accessing the internet through a Proxy Server. This is especially true if you work in a large corporation 
with many users sharing the network. If you are connected to the Internet through a Proxy Server then 
the OTDR Emulator will need to have access to the Proxy Settings to access the Internet as well. If not 
correctly configured your license registration will fail and no other Internet based features will be 
available in the application. 
 
There are two places you can access the Proxy Server settings. 

1) From the Register License Panel during initial license registration or 
2) From the main OTDR Emulator panel under Proxy Settings. 

 
Since you will need Internet communications to register you license it has to be correctly set for the 
license registration process to be successful. Proxy Settings can be accessed from the main panel to 
allow you to change your settings if you move your computer between sites, such as from the office to 
home where the Proxy Settings are no longer valid. 
 

7.1 What Is a Proxy Server? 
 
In most small networks when you access a web page your computer connects straight to the Internet 
through your Internet Service Provider (ISP) and makes a connection to the required web server that 
stores the web site or information you have requested. In some larger company networks the I.T 
administrator installs what is known as a Proxy Server in between your computer and its connection to 
the Internet. In doing so this extra device actually receives your web request and proxies it to the 
Internet on your behalf.   

http://www.vanguarddata.com.au/
http://support.microsoft.com/kb/875356
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This is demonstrated in the diagram below. 
 

 
Diagram 7.1-1 ï Proxy Server Example 

 
 
There are a number of reasons that a network administrator will add a proxy server to the network. 

1) It improves security as your personal computer is no longer connected directly to un-
trusted devices on the Internet. 

2) The Proxy Server can store commonly accessed web sites and files and send them to 
you directly which is much faster and more efficient. 

3) By only allowing access to authorized users, the proxy server can deny access to the 
Internet connection to those that arenôt supposed to be on the network. 

 

7.2 Do I have a Proxy Server? 
 
If you have a Proxy Server you would also have had to configure your web browser (like Internet 
Explorer or Firefox) with the Proxy settings although it is possible that your I.T department have done it 
for you.  
 
The first way to know if you use a Proxy Server is if you need to enter your username and password 
when you access the Internet. If you do, it is because a Proxy Server is trying to authenticate you 
before allowing access to the Internet. To be sure you need to find your proxy settings on your web 
browser; we will discuss how to do this on Internet Explorer. If you are using another browser you will 
need to research how to obtain these details. 
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7.2.1 Internet Explorer 
 
To find your proxy setting in Internet Explorer: 
 

1) On the menu bar of the application click on the Tools field, then Internet Options. From the 
popup select the Connect tab and depending on your installed version you will have something 
that is similar to the below diagram. 

 

 
 

Diagram 7.2.1-1 ï IE ï Internet Options 
 

2) Click the LAN Settings button to open the LAN Settings window displayed below.  
 

 
 

Diagram 7.2.1-2 ï IE ï LAN Settings window 
 
You can see your Proxy Server settings in this panel. These will be described in more detail below. 
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7.3 How to get your Proxy Server Settings 
 
The LAN Settings window has a number of options: 

1) Automatically Detect Settings 
2) User Automatic Configuration Script 
3) Use a Specific Proxy Server  

 
If the User Proxy Server box is selected the actual proxy server will be listed in the address field and 
the TCP port used for connection is listed next to it. These are the details you require for the OTDR 
Emulator proxy settings. 
 
If you have Automatically Select Settings checked then the browser will automatically search for a proxy 
and configure itself if one can be found. The OTDR Emulator doesnôt support this feature so if this is the 
case you will need to contact your network administrator to determine the proxy server port and 
address. Likewise, if the Use Automatic Configuration Script is selected with the location of a script you 
will need to get the proxy server address from your system administrator. All is not lost if you have 
these settings selected as there is one other way that will sometimes let you know what your proxy 
server is. 
 
If you have an authentication proxy server you will need to enter your username and password into a 
login box when you access the Internet, this is often only for the first time since the last computer reboot 
or the last time you connected to the Internet. This login box will generally display the name of the proxy 
server that requested the authentication as displayed below. 
 

 
 

Diagram 7.3.1-3 ï IE ï Proxy Server Login Panel 
 

 
As we can see in the above login panel, the Proxy Server that made the authentication request is: 
dni.tcif.com as per the Connect To notification on top of the popup. In this case the name of the proxy 
server on the network is dni.tcif.com.  
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Sometimes proxy servers use non-standard ports to communicate on. Some browsers with show this in 
the proxy server name so that it would be displayed like: dni.tcif.com:8080 where the: 8080 in the name 
represents the port to use. Unfortunately Windows Internet Explorer doesnôt display the port 
information, if no port number is specified try to configure the OTDR Emulator port to 80 or 8080 as 
these are the most common. If it still fails you will need to ask your network administrator. 
 
Assuming that at this stage you have access to: 

1) Proxy Server Address 
2) Proxy Server Port 
3) If Authentication Used: 

a. Username 
b. Password 

 
You will need one other piece of information which is the Domain. When you login normally you might 
not always enter a domain specifically but in this case the user name contains the domain as well. 
 
Example 01: 
If your username was user01 you might login as: vanguarddata.com.au\user01 
In this case the domain and username are entered as a single piece of information, the Domain name 
(vanguarddata.com.au) before the backslash and the user name (user01) after the backslash. Your 
domain doesnôt need to be a typical web domain ending in .com and it doesnôt need to be your 
company web site either. It might just be the area you work in such as engineering\user01 or 
accounts\user01. It depends on how your network is configured but either way the domain is before the 
backslash and the user name is after it. 
 
Example 02: 
You may login with an e-mail address such as user01@vanguarddata.com.au. In this case your 
username is still user01 and your domain is vanguarddata.com.au.  
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7.4 Configuring the OTDR Emulator Proxy Server Settings 
 
If you have all of the required proxy server settings available then entering them into the OTDR 
Emulator is very easy. The License Registration and the main OTDR Emulator window have a Proxy 
Server field on the menu bar. Select this then Set Proxy Settings option and the window below will be 
displayed. 
 

 
 

Diagram 7.4-1 ïEnter Proxy Server Settings  
 
From here you can enter all of the required details and click Submit Settings. The settings will be saved 
to the system and your next attempt to access the registration or other Internet based function will use 
the new proxy settings. 
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8.0 OTDR Emulator - Detailed Operation. 
 
8.1 Introduction. 
The VanGuard Data OTDR Emulator accurately replicates the operation of a real OTDR by 
superimposing the application onto an image of an actual OTDR. As briefly described above, the 
VanGuard Data OTDR Emulator does not just display a limited series of stored traces but uses 
advanced mathematical modeling techniques to draw the trace on the screen according to the 
characteristics of the fiber being tested and the parameters such as wavelength, pulse width, range / 
resolution, acquisition time and IOR.  
 
What does that mean?  
If you can think of a trace as a simple graph, the vertical axis indicates dB and the horizontal axis 
indicates distance. When considering a trace in these terms it is possible to draw a trace just by being 
able to calculate the dB value that is accurate for each of the distance values. When we say possible 
we donôt mean easy! It took painstaking research and the detailed analysis of over 5000 real traces but 
the result is the ability to calculate traces that are realistic is every way. The final outcome is that the 
technique can be applied to any combination of parameters and fibers so it removes any limitation of 
fiber characteristics and parameters that can be selected. 
 
As described above, the OTDR Emulator requires the ability to obtain the characteristics of the fiber 
under test to build a trace according to the userôs selections. This of course poses the problem that as 
an Emulator, you canôt actually connect to a real test fiber. The answer is what is referred to in the 
application as a virtual fiber for testing. 
 

8.2 The Virtual Fibre. 
The VanGuard Data OTDR Emulator uses what we refer to as a virtual fiber. Being that the OTDR 
emulator is based on mathematical modeling, it doesnôt need a real event to measure but a series of 
values that describe the attenuation at each supported wavelength, the start distance, the length in the 
case of a fiber span, the dead zone in the case of a connector or splice and a variety of other details for 
each specific event type. If you join a series of virtual events together you create a virtual fiber which is 
really just a place to store fiber characteristics as numerical information that the OTDR Emulator can 
use as inputs to the modeling formula that create the traces. 
 
The OTDR Emulator uses the details stored by the virtual fiber along with the user selected trace 
parameters to create the trace. 
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8.3 OTDR Emulator Builds. 
The VanGuard Data OTDR Emulator is release in three separate builds: 

1) Instructor Build 
2) Student Build 
3) User Build 

 
This User Guide covers all releases of the software so in some cases users of the Student or Instructor 
Builds may see a variation in the details provided in this guide compared to their installed software. 
Anywhere there is a variation the difference is described in full in the Students and Instructor Build 
sections at the end of this document. If you are unsure what build you have click on Help then About 
from the application menu bar where the install license and build details will be displayed. The initial 
sections discuss common features of all releases; later sections describe additional features specific to 
the Student and Instructor Builds.  
 

8.3.1 Overivew of the OTDR Emulator Builds. 
The OTDR Emulator is deployable as one of three separate builds however; the actual installable 
software is identical in all cases. During startup the application inspects the installed license and loads 
the appropriate build. In essence, the User build is a standalone application that allows the user to test 
and assess virtual fibers that they create themselves. The Instructor and Student builds (as the name 
suggests) create a link between the Instructors and Students of optic fiber related training classes. The 
Instructor and Student builds have additional features that allow access to the Internet based VanGuard 
Data OTDR Emulator Application Server. 
 
While the details and specific operation of the individual builds is given in later sections, the below 
diagram demonstrates the high level system components. 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 

Database of Instructor 
Profiles Containing: 

¶ Classes 

¶ Students Per Class 

¶ Test Fibres per 
Class 

¶ Class 
Communications 

Internet 

VanGuard Data 
Application 

Server 

Instructor Build 

The Instructor maintains a profile on the Application Server. 
The Instructor Build has the ability to define classes / 
venues and students. It can assign students to classes and 
then add virtual fibres for the class to test. Finally, it allows 
the instructor to add all these details to their profile that 
registered Students can access 

Student Build 

When the instructor creates a Student, their password 
is also generated. The Student can log into the class 
that they are assigned to, download the Virtual Fibres 
that have been set, complete test reports and submit 
back to the instructor for assessment. All students in 
the class have group communication tools available. 
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8.4 Getting Started. 
Now that we have described the basic concepts of the OTDR Emulator it is time to demonstrate how to 
perform a test. To run a test follow the below procedure. 
 

1) Create a Virtual Fibre (Section 9.1.2 Virtual Fibre Menu) 
2) Select the Desired Parameters such as wavelength, pulse width, acquisition time and IOR. 

(Section 9.6 Soft Button panel) 
3) Take the Trace by clicking the Test Button 
4) Analyze a trace using the cursors and the information Panel 
5) Create and submit a Fibre Test Report from the Assessment Facility. 

 
 
When testing using the OTDR Emulator we recommend using a full range of test fibers and functions 
that include the following: 
 

1) Short test fiber lengths with closely spaced events 
2) Longer test fiber lengths with spaced out events but one or two close together events towards 

the end of the fiber. 
3) Practice using all loss modes as discussed in Section 9.2.2 (Cursor Loss Mode). The modes 

given are common in real OTDRôs and loss analysis is one of the more difficult tasks to perform 
accurately. 

4) Complete multiple fiber test reports using the assessment facility. Having access to real time 
feedback on fiber reporting validates both your testing and analysis technique which is the 
basis of being a competent fiber technician. 

5) Practice and understand the methods required to complete bi-directional analysis including how 
and why we flip traces on the screen to align events on results taken from either end of the 
fiber. 

6) Be familiar with the insertion loss measurements and the loss test set facility. 
7) Test across all event types including gainers, ghosts and pressure points. 

 
In general try and use as many features of the OTDR Emulator as possible. The way that the OTDR 
Emulator takes, displays and measures traces as well as the additional functionality has been designed 
to closely replicate a real OTDR; it is not just for the class room.  What you see and practice here is 
exactly what you can expect to face when you work in the field. 
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9.0 GUI Overview. 
 
The graphical interface can be separated into a number of individual elements. These are detailed in 
the below diagram. 
 

 
 
 
 
 
 

Diagram 9.0-1 ï GUI Overview Main Panel Sections. 
 

1) Menu Bar: Provides easy access to application features. 
2) Tool Bar: Push button access to common trace view and manipulation features. 
3) Virtual Fibre Display: Displays the available virtual fibers separated by the virtual cable. 
4) Trace Display: Displays the active traces that have been taken. 
5) Info Panel: Displays distance and loss between cursors for selected traces 
6) Soft Button Panel: Typical parameter selection buttons for an OTDR 
7) Hard Button Panel: Typical hard buttons found on an OTDR. 
8) Trace Panel: Area where selected traces are displayed and analyzed. 
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9.1 Menu Bar. 
The Menu Bar provides access to five common features. If you have a Student or Instructor license 
there will be additional menus that will be described in their respective sections. 
 

 
 

Diagram 9.1-1 ï OTDR Emulator Menu Bar. 
 
 

9.1.1 Trace Menu. 

 
Diagram 9.1.1-1 ï OTDR Emulator Trace Menu. 

 

9.1.1.1 Trace Scheduler. 
Many modem OTDRôs provide the ability to schedule a series of traces. This is useful when testing 
cables with a high fiber count where the required parameters are likely to be the same for all fibers. 
Using the Trace Scheduler you can set a series of trace parameters and the scheduler will run each 
trace on the connected fiber then prompt the user to connect to the next fiber in the test set. 
 

 
 

Diagram 9.1.1.1-1 ï Trace Scheduler Configure Panel. 
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Example: 
A fiber technician needed to test fibers 1 ï 3 in the Test Metro Cable 01 (in reality it could be fibers 1 ï 
144). Repeating the same test so many times with multiple traces (e.g. one at each of the available 
wavelengths) is prone to error. To avoid mistakes and to speed up the process some OTDRôs will 
automate the procedure for you with a Test Scheduler. To use this facility, set the desired trace 
parameters (Wavelength, Pulse Width etc.) on the OTDR Emulator main panel then click Add Trace on 
the scheduler. The current selected parameters will be stored in the list of traces. Repeat this for all 
required trace parameters (e.g. the next wavelength) and click Add Trace again. You can save or open 
an existing Trace Scheduler configuration under the File menu of the Trace Schedule window. You can 
use the U and D buttons on the left to change the order the traces are run in. Finally, enter the direction 
you are testing in on the cable and click Run Schedule. You need to repeat the test for each direction. 
 
Once you have the entire list of trace parameters, click Run Schedule. Regardless of what virtual fiber 
is already connected; you will be prompted to select the virtual fiber to test with the following window. 
 

 
 

Diagram 9.1.1-2 ï Trace Scheduler Run Test Panel. 
 
Select the cable and then the virtual fiber you want to test and click Connect. The Scheduler will now 
run all of the traces that you have configured. Because 3 fibers were selected in this example, the 
Scheduler will prompt the user to connect to the next fiber, select the next fiber you want to test 
(typically the next fiber in the cable) and click continue. The Trace Scheduler will force the OTDR to 
connect to the fiber in the direction selected. The purpose of the Trace Scheduler is to introduce the 
student to what is a very common tool in the real world, a trace scheduler. 
 

9.1.1.2 Multi Trace. 
Multi Trace allows the user to select a number of trace parameters (in a way that is very similar to the 
trace scheduler) and then run those traces simultaneously. No real OTDR and run multiple traces 
simultaneously so this is not to instruct on an actual feature that is going to be available in the field but 
to provide a means of comparing traces of varying parameters as they run through their selected 
acquisition time. While this is not available on a real OTDR, it is a very useful training aid and should be 
used when learning about trace parameters to compare results in real-time. 
 
 
 
 



 

Copyright Vanguard Data 2008 ï 2012 
www.vanguarddata.com.au 

admin@vanguarddata.com.au 
  

                                                                                                                                       34 of 134 

To use the Multi-Trace feature, click Multi Trace from the Trace Menu, you will be presented with the 
below dialog. 
 

 
 

Diagram 9.1.1.2-1 ï Multi-Trace Configure Panel. 
 
Select the trace parameters you require in the OTDR emulator main window then click Add Trace. The 
trace parameters will be saved in the trace list on the Multi Trace window. You can save and open 
existing Multi-Trace configurations in the File menu of this window. Once you have all of the required 
trace parameters click Run Test, the selected traces will run simultaneously on the currently connected 
fiber. The Multi-Trace feature assumes that you have already connected to the virtual fiber you wish to 
test in the correct direction, it does not prompt for what fiber to test. If no fiber is connected the tool will 
display an error just as if you tried to run a single trace without a connected virtual fiber. 
 
You can save and open multi-trace sequences from the file menu of the Multi-Trace window. 
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9.1.1.3 Trace Color Sequence. 
The Trace Color Sequence allows you to configure your preferred color profile for both the specific 
traces as well as the trace panel itself.  

 
 

Diagram 9.1.1.3-1 ï Trace Scheduler Configure Panel. 
 
The top section allows you to select the background color and the gridline color of the trace panel. The 
bottom section sets the number and order of colors to use for traces as they are taken. In the above 
example the traces will be assigned one of the 8 defined individual colors in the order given. If a ninth 
trace is taken or the application is restarted the color sequence will start from the beginning again. You 
can save and open existing color schemes from the file menu of this window. Saving predefined color 
schemes is useful to define High Contrast and default schemes depending on the light and screen 
types that you are working with. When the OTDR Emulator is started it will automatically deploy the last 
SAVED color profile that was in place. You can make one off changes while you use the application but 
to make them persistence after a reboot or restart of the application you need to save the changes in a 
named profile. Click the Save button and follow the prompts to save a Named Color Profile. 
 
Once assigned a traces color is persistent, that is; restarting the application does not change the color 
of the trace. If a trace was allocated blue when it was saved it will always be blue unless manually 
changed through the trace right click feature as described in proceeding sections. 
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9.1.1.4 Trace PowerTools. 
The Trace Power Tools is a set of features that are not physically possible on a real OTDR. They 
specifically provide additional functionality that will assist in the class room. 
 

9.1.1.5 Trace PowerTools ï Accelerate Trace Aquisation. 
The Accelerate Trace Acquisition feature allows the user to increase the speed of a trace by a factor of 
(Approximately) 1 ï 6 times normal or set to it instant. That is; a regular trace has an acquisition time for 
a long fiber that is typically up to 3 minutes. If a student was to take a 3 minute trace with sub-optimal 
parameters such as pulse with and the trace ended up being unsuitable one could argue that was a 
waste of 3 valuable training minutes. When multiplied my many hundreds of traces that a student will 
take before becoming proficient it can slow the learning process down dramatically. This feature allows 
a Student to artificially accelerate the test so that a specific trace acquisition time can be reduced to any 
duration required.  
 
To apply these features select Accelerate Trace Acquisition from the Power Tools section of the Trace 
menu. You will be prompted with the below dialog. 

 

 
 

Diagram 9.1.1.5-1 ï Trace Accelerator Panel. 
 
Simply set the acceleration factor desired and click Set. The next and all proceeding traces that you 
take will be done with the selected acceleration factor. While the obvious choice is to select Instant 
every time, as a student you can gain a lot of experience by watching a trace throughout the acquisition 
process. For this reason we recommend that even when you would like a faster trace, select one of the 
acceleration factors from 2 ï 6 and enjoy the reduced trace time while still being able to see the trace 
during its acquisition, even though it is in fast-forward.   
 

9.1.1.6 Trace PowerTools ï Trace Noise Settings. 
An area that commonly confuses new users of OTDRôs is the relationship between dead zones, pulse 
width, acquisition time and trace noise. Typically the issue is multiple variables seem difficult to balance 
for the beginner. The Trace Noise Settings feature allows the user to take a trace with absolutely no 
noise applied to the result regardless of the parameters selected or length of the fiber. The event loss, 
dead zone and event distance remain completely unchanged but all noise is removed by using this 
feature. 
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Example: 
When taking traces on long fibers (>150Kms) the user is forced to select a high pulse width and 
extended acquisition time to keep the noise level to an acceptable level. The high pulse width creates a 
large dead zone that can cause events that are close together on the fiber to merge into a single larger 
event. This is often more than can be understood by new users in a single explanation. It is very useful 
(even just for an example) to take a very long trace with a very small pulse width to demonstrate the 
effects of a large dead zone and remove one of the variables for the students.  
 
To apply this feature click on Trace Noise Setting under Power Tools of the Trace menu and the below 
dialog will appear. 

 
 

Diagram 9.1.1.6-1 ï Trace Noise Panel. 
 

Select Yes or No from the pull down depending on your preference and click Set. All proceeding traces 
will be taken with the noise setting selected. 
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9.1.1.7 Trace PowerTools ï Trace Noise Alert Settings. 
One of the key indicators that the trace parameters selected are not suitable is the level of noise 
measured at the trace end. Excessive noise indicates the Pulse Width or trace acquisition time were too 
low, complete absence of noise can indicate that the pulse width or acquisition time may have been 
reduced for a better overall result. The diagram below demonstrates how noise is measured on a trace. 
 

 
Diagram 9.1.1.7-1 ï Trace Noise Measurement Example. 

 
The VanGuard Data OTDR Emulator has the ability to automatically measure the noise at the end of 
the trace. If enabled, the Trace Noise Alert Setting feature will prompt the user that the measured noise 
is either above or below the set threshold. This saves the user having to manually measure the trace 
noise every time and helps the student understand when the selected settings were appropriate for the 
fiber under test. 
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To apply this feature click on Trace Noise Alert Setting under Power Tools of the Trace menu and the 
below dialog will appear. 
 

 
 

Diagram 9.1.1.7-2 ï Trace Noise Alert Panel. 
 
Just set the desired upper and lower noise thresholds and check Display Alerts check-box. If you do not 
select the Display Alerts check box the thresholds will be ignored. 
 

9.1.1.8 Trace PowerTools ï Allow Event Icons. 
Some OTDRôs will actually analyze the trace and attempt to display icons that represent various event 
types along the fiber. This assists the user to identify key events and to determine the overall quality of 
a fiber. The shortcoming of this system is a real OTDR needs a clean trace (with no or little noise) to be 
able to distinguish individual events and they are often unable to separate events that are close 
together.  
 
The VanGuard Data OTDR Emulator can display events perfectly regardless of noise levels or other 
events in close proximity. While this can be very useful in the class room to demonstrate how events 
can be lost in noise or other close by events, it is not realistic and a student should not come to rely on 
this feature. Once a student is comfortable with the basics of OTDR operation they should turn off the 
Event Icons with the Allow Event Icon feature. 
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To apply this feature click on Allow Event Icons under Power Tools of the Trace menu and the below 
dialog will appear. 
 

 
Diagram 9.1.1.8-1 ï Event Icons Panel. 

 
Select Yes to allow or No to prevent event icons being displayed on the Trace and click close, the 
setting will be applied on all displayed traces regardless of the current setting when they were taken. 
 

9.1.1.9 Trace PowerTools ï Trace Pause Facility. 
Being able to pause a trace mid-test allows the user to stop and examine the result during various times 
throughout the trace acquisition.  
 
To apply this feature click on Trace Pause Facility under Power Tools of the Trace menu and the below 
dialog will appear. 

 
Diagram 9.1.1.9-1 ï Pause Trace Panel. 

 
Clicking the Pause button will pause all current active trace/s, clicking the same button again will 
resume the trace. 
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9.1.2 Virtual Fibre Menu. 
 

 
Diagram 9.1.2-1 ï Virtual Fibre Menu. 

 

9.1.2.1 Create Virtual Fibre Panel 
Before you can run a trace you need to connect to a virtual fiber. The virtual fiber itself is created from 
the Create Virtual Fibre Dialog which is accessible from the Create Virtual Fibre item of the Virtual Fibre 
menu. The Create Virtual Fibre Dialog is displayed below. 
 

 
Diagram 9.1.2.1-1 ï Create Virtual Fibre Panel Detail. 

 
1) Select or Enter Cable ID / Title Pull Down Box: 
This pull down will display all cable titles that have been previously created and saved on the 
system. When saving a virtual fiber, it will be associated with the cable ID / title you select in this 
box. If you want to create a new cable just type the desired cable title instead of selecting it from the 
List.  
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2) Calculated Loss Measurements: 
The Calculated Loss Measurements section displays the insertion and link loss of the virtual fiber 
as events are being added. The loss is calculated and displayed for the wavelength that is selected 
from the Calculated Wavelength options.  
 
It is important to note here that the link loss value is calculated as the insertion loss minus the 
attenuation of the A and B events. The pulse width selected during testing and therefore the dead 
zone will influence this value which may cause a variation in the measurement. The assessment 
facility will have access to the actual traces taken for a tested virtual fiber and includes the dead 
zone in its IL-LL calculations so there may be a small variation between these values. For this 
reason do not copy the calculated results directly into the assessment facility, you need to measure 
the traces manually as you would need to do in the real world. 
 
3) Button Panel: 
From the Button Panel you can add events as well as save the virtual fiber. The individual button 
functions are given below 
 

a) The Span and Slack Loop buttons add a fiber span with the defined characteristics to the 
last place in the virtual fiber.  

b) The Reflective and Non-Reflective buttons add the respective event type to the last place in 
the virtual fiber. 

c) Save Fibre and Save As buttons save new and existing virtual fibers to the system. 
d) Copy To File: The Copy To File button (displayed below) allows the user to copy the virtual 

fiber line diagram as a .GIF image to a file on their system. 

 
Diagram 9.1.2.1-2 ï Save Virtual Fibre Event Diagram Button. 

 
4) Event Line Diagram Panel: 
This is the main window of the panel and displays the events that have been entered. This panel 
has right click features that allow you to Cut, Copy, Paste and Delete events from the virtual fiber. 
 
5) Virtual Fibre IOR Setting: 
All Fibers have a specific IOR, when testing you must set the IOR of the OTDR to that of the fiber 
being tested to avoid distance errors in the trace. The virtual fiber IOR setting is where you enter 
the IOR for the virtual fiber you created. Enter the desired IOR value before saving the virtual fiber 
to the system. 

 

9.1.2.1.1 Adding Events to A Virtual Fibre: 
When adding an event you need to enter specific information about that event to describe its 
characteristics to the OTDR Emulator. Each event has specific event characteristics and therefore a 
unique set of input parameters are required. Each event type and the respective event characteristic 
input panel is detailed in the below sections. 
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9.1.2.1.2 Creating a Span or Slack Loop: 
Both the span and slack loop events represent a length of fiber. There is no difference in how the 
OTDR Emulator measures these events; they just have different event icons and allow the user to more 
clearly identify the type of fiber that is being represented. Typically, a slack loop indicates a fiber slack 
loop in an on-street pit or can be used to show a patch cable or launch lead. The slack loop is intended 
to indicate short fiber lengths where the span event type is intended to indicate longer fiber spans.  
 
When adding a span or slack loop you will be presented with the event characteristic input panel 
displayed below. 

 
 

Diagram 9.1.2.1.2-1 ï Enter Span Panel. 
 

1) Event Title: 
The Event Title is an optional field where you can add a short descriptive title to the fiber span. It 
may be a simple label such as in the example of SpanXYZ, you may be replicating a real fiber line 
diagram and want to enter the span ID of the particular length or it could provide some basic 
information on the span characteristics such as 1500M Span or Degraded Fibre Span.  
 
The Event Title is displayed in the Create Fibre Event panel and is very useful to identify an event 
without having to open the characteristic panel each time. 

 
2) Fibre Length: 
This is a mandatory field and is where you enter the length you want the fiber span to be. The value 
is in meters and only accepts whole numbers (No decimal places). If you add letters instead of 
numbers or a decimal place the application will display an error.  
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3) Backscatter: 
Backscatter is the amount of optical power returned to the source because of Rayleigh scattering 
within the fiber length itself. It is by default set to -80dB which is a common level for high quality 
single mode fiber. Different backscatter values in sequential fiber spans will cause the OTDR to 
produce inaccurate loss measurements of the connector or splice that is joining the two fiber 
lengths. This is built in on purpose as it is exactly how a real OTDR behaves when fiber spans of 
different backscatter are spliced together. For example, optical gainers are caused by splicing 
sequential fiber spans that have different backscatter values. Backscatter and gainers are 
advanced fiber topics, if you are unsure of the details of how backscatter effects OTDR 
measurements it is recommended that you leave it set to the default value. If you want to produce a 
gainer and donôt fully understand backscatter values then just add a negative loss value in one 
direction for the non-reflective event. 

 
4) Span dB Per Km Attenuation: 
This series of input fields allows you to specify the dB per Km the fiber span will exhibit on the trace 
for both the A-B and B-A directions. Attenuation values are mandatory and must be given for each 
of the three available wavelengths in both directions. Unlike connector type events, it is unlikely that 
an optic fiber can or would display greatly varying attenuation in either direction so while it is 
possible to have a high loss fiber in a single direction when using the OTDR Emulator it is not 
realistic and therefore not recommended. 

 
Typical values are entered in as the default, leave them as is or customize to your preferred 
specifications. These fields will accept a decimal value but not letters (numbers only). 
 

Degraded or Stretched Fibre Lengths:  If a fiber is degraded, delaminated or stretched during 
installation it will often present greater loss at the higher wavelengths than the lower ones. To emulate 
this set the loss per Km accordingly so that the higher wavelengths have greater loss than would 
normally be expected. 
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9.1.2.1.3 Creating a Non-Reflective Event: 
The non-reflective event generally indicates a splice on the virtual fiber but can be a gainer or pressure 
point depending on the characteristics given to the event.  
 
The below Event Characteristics Panel is displayed when you add a non-reflective event to the virtual 
fiber.  

 
Diagram 9.1.2.1.3-1 ï Enter Non-Reflective Event Panel. 

 
1) Event Title: 
The Event Title is an optional field where you can add a descriptive title to the non-reflective event.  
 
2) Event Meters: 
Unlike the span event, the non-reflective event meters canôt be edited. This field indicates the 
distance that the event is placed or will be added to on the virtual Fibre. To change the event 
meters you need to adjust the length or number of fiber spans before this event. 
 
3) Event Attenuation: 
These fields allow you to enter the desired dB attenuation for the event at all wavelengths and in 
both directions. 
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A non-reflective event will most often represent a splice but can also indicate a gainer or a pressure 
point. The given example of 0.05dB at all wavelengths in both directions would add a typical splice with 
acceptable loss values. The table below gives examples of how to add a high loss splice, gainer and 
pressure-point to the virtual fiber. 
 

Wavelength High Loss Splice Gainer Pressure Point 

  A-B dB B-A dB A-B dB B-A dB A-B dB B-A dB 

1310nM: 0.15 0.17 0.15 -0.05 0.05 0.05 

1550nM: 0.16 0.15 0.17 -0.08 0.15 0.17 

1625nM: 0.16 0.17 0.14 -0.06 0.34 0.36 

n.b: Backscatter variance between fiber spans will also cause a gainer. 
 
High Loss Splice:  The attenuation for an acceptable splice varies from company to company but on 
average an acceptable splice loss value is 0.05dB, much higher than that is considered a high loss 
splice. By setting all attenuation values to greater that 0.15dB will create an easy to identify high loss 
splice. 
 
Gainer:  A gainer can be added by simply entering a negative loss (i.e. a gain) in one direction. To 
ensure the greatest flexibility possible the OTDR Emulator doesnôt prevent any values from being 
entered in the event loss fields. This means that you can add an overall gain or add gains in different 
directions per wavelength. While possible, these examples are not realistic event characteristics and 
should generally be avoided. 
 
Pressure Point:  A pressure point can be entered by increasing the event attenuation measured for 
1310nm to 1550nM and again from 1550nM to 1625nM. In theory, the loss at a pressure point is double 
at 1550nm than at 1310nM and 1625nM than at 1550nM. In reality, pressure points are not always as 
evident and can be defined to any level you desire. 
 
Note1: In the above example a small variance is added between wavelengths. This is a good practice 
as in real tests the events will not equal exactly the same and it will also test your skill with the 
differentiation of small variations in event losses.  
 
e.g. The negative loss from B-A for the gainer varies from -0.05 to -0.08. In all wavelengths it is still a 
valid gainer but a small difference in the actual values has been added for realism.  
 
Note2: The entered loss value will be automatically altered if you have different backscatter values on 
the fiber spans before and after this event. That is, the averaged values will still equal to what has been 
set for the event but the OTDR measured result in the A-B and B-A directions will vary to what has 
been set here.  
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9.1.2.1.4 Creating a Reflective Event: 
The reflective event indicates a through connector on the virtual fiber.  
 
The below event Characteristics Panel is displayed when you add or edit a reflective event. 
 

 
Diagram 9.1.2.1.4-1 ï Enter Reflective Event Panel. 

 
 

1) Event Title: 
The Event Title is an optional field where you can add a descriptive title to the reflective event.  

 
2) Event Meters: 
Unlike the span event, the reflective event meters canôt be edited. This field indicates the distance 
that the event is placed or will be added to if accepted. To change the event meters you need to 
adjust the length or number of fiber spans before this event. 

 
3) Event Attenuation: 
These fields allow you to enter the desired dB attenuation for the event at all wavelengths and in 
both directions. A reflective event typically canôt be a gainer but it may display characteristics of a 
pressure point if the connecting patch lead has a pressure point on it. Any values can be entered 
here but in an attempt to keep the Virtual Fibre realistic it is recommended that no gainers are 
configured for reflective events. 

 
4) Connector Type: 
A reflective event is always assumed to be a connector. Connectors can have either a flat or angled 
connecting face which will display a different result on the trace. To allow the OTDR Emulator to 
accurately display the event you need to enter the desired connector type.  
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The main difference between an angled and a flat connector is the reflective level on the trace. As 
displayed below a flat connector has a greater level of reflection than an angled connector.  
 

 
 

 
Diagram 9.1.2.1.4-2 ï Flat Vs Angled Connector Trace. 

 
5) Connector Cleanliness and Quality: 
The cleanliness and quality (scratched or damaged) characteristics of a connector also changes the 
way a trace is displayed. Dirty or damaged connectors will display a higher reflective level as in the 
above example but they also present what is referred to as a ski-slope in the tail which will 
increases the overall dead zone. 
 

 
Diagram 9.1.2.1.4-3 ï Clean Vs Dirty and Scratched Connector Trace. 

 
In the above example the first reflective event has excellent cleanliness and quality where as the 
second event has average cleanness and quality. Real events that have poor cleanliness or quality 
will nearly always present a higher attenuation as well. In the OTDR Emulator this can be manually 
replicated when setting the event loss characteristics.  
 

The reflective level is greater on the Flat connector 
than the proceeding angled connector with all other 
characteristics identical. 

Flat Connector 
Angled Connector 

Reflective Level 

Higher reflective level, ski-
slope tail and increased dead 
zone displayed on the poor 

quality connector. 

Sharp normalisation and 
small dead zone on high 

quality connector 
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6) Add Ghost: 
Due to reasons such as excessive pulse-width and range settings or dirty and damaged connectors 
a reflective event may display a ghost image of itself.  To include this reflective event ghost, select 
the Add Ghost check box in the Reflective Event characteristics window. 

 

9.1.2.2 Creating or Editing a Virtual Fibre 
The Create Virtual Fibre Panel is used to create, edit and save a virtual fiber for use on the VanGuard 
Data OTDR Emulator. You can create a new virtual fiber or edit and existing one by right clicking an 
existing virtual fiber from the Virtual Fibre Display Tree and selecting Edit Fibre Events as displayed 
below. 
 

 
 

Diagram 9.1.2.2-1 ï Select Edit Virtual Fibre. 
 
Now that we have discussed the individual events we can create a complete virtual fiber. Assuming in 
this instance you are creating a new virtual fiber and not editing an existing one, when you open the 
Create Virtual Fibre Panel you will automatically have A and B end events inserted. All fibers must have 
a start and end event so these canôt be removed but you can edit their characteristics by double clicking 
on them and altering the Event Characteristics Panel. You create a new Virtual Fibre by clicking on the 
various event type buttons on the bottom of the panel and adding them in your desired order with your 
selected characteristics. When you add an event by clicking in an event button the event is added in the 
last valid position available, that is; one before the B end event.  
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Once you have a series of events your Virtual Fibre Panel will look something the below diagram. 
 

 
 

Diagram 9.1.2.2-2 ï Example Create Virtual Fibre Panel Completed. 
 
You will see that spans have the event label and a distance in meters displayed ABOVE them. In this 
case the distance is the length of the actual span / slack loop. All connecting type events including the 
A and B end events have the event label and a distance in meters displayed BELOW them. For 
connecting type events, the distance is the actual event start distance of the event and is the sum of all 
previous fiber lengths on the virtual fiber. 
 
You can edit an event after it has been added to the virtual fiber by double clicking it. This will re-open 
the event characteristic panel which you can once again edit and save.   
 
 
 
 
 
 
 
 
 
 
 










































































































































































