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1 Introduction 
This document is to be used as a guide for standard compliance testing with the Live Training Standards (LTS) Test Bed Application.  This document consists of three main sections which include a user’s guide section that explains the features of the test bed application, a test plan section that includes steps and references test cases for conducting the necessary tests with the test bed application to meet the required standard that is being tested against and a design note that includes steps on how to create a new message in the test bed application.  
1.1 Background

The LTS Test Bed Application has been developed to provide contractors with a test bed environment to validate that their TESS meets the requirements of the standard and that future Instrumentation system radios/networks meet/interoperate with the TESS devices.  This document will act as a guide to perform testing and message updates.  This test bed will save TRADE and its contractors from having to schedule time and resources at the Combat Training Centers (CTCs) or homestations to test their devices.  
Testing will be performed at a PEO STRI run lab located at:
IDE Orlando
3045 Technology Parkway

Orlando, FL 32826-3256
1.2 Scope

This document covers the steps necessary to conduct standards conformance testing for the Instrumentation System (IS) Tactical Engagement Simulation Systems (TESS) Interface Standard, the Interface Control Document (ICD) for the interfaces between the Range Communication System (RCS) Range Data Measurement Subsystem (RDMS) Data Communication Interface Unit (DCIU) and Four Tactical Engagement Simulation Systems (TESS) for the National Training Center-Instrumentation System (NTC‑IS).  This includes pre-recorded testing as well as manual testing.  This document also describes all features of the LTS Test Bed Application and provides a design section for adding new messages to the software.  
1.3 Test Bed Requirements

All valid data fields are available as selections for each configuration depending on device type and the test bed application has the capability of supporting user defined messages. 

When a pre-recorded test is run to test a device’s conformance level, the correct sequence of messages shall be used to simulate the real world message exchange that would occur in a live training environment.  The test bed provides the capability to test error handling of corrupt messages (i.e. incorrect checksums or invalid data fields).  The test bed has been developed using a common framework that is capable of being extended to test instrumentation against other PM TRADE standards in the future.
1.4 References

The following standards are currently supported by the LT2 Test Bed Application.

· Document No.PRF-PT-00552, Instrumentation System (IS) Tactical Engagement Simulation Systems (TESS) Interface Standard 

· RCS ICD 290065,  Interface Control Document for the Interfaces Between the Range Communication System (RCS) Range Data Measurement Subsystem (RDMS) Data Communication Interface Unit (DCIU) and  Four Tactical Engagement Simulation Systems (TESS) for the National Training Center-Instrumentation System (NTC‑IS)
1.5 Acronyms
	BIT
	Built In Test

	CIS
	Core Instrumentation Subsystem

	CTC
	Combat Training Center

	CSV
	Comma-Separated Values

	DCIU
	Data Communications Interface Unit

	DD
	Detection Device

	DF
	Direct Fire

	GFE
	Government Furnished Equipment

	GPS
	Global Positioning System

	GUI
	Graphical User Interface

	HUTT
	Hull to Turret Transmitter

	ICD
	Interface Control Document

	IDE
	Integrated Development Environment

	IDF
	Indirect Fire

	IS
	Instrumentation System

	LTS
	Live Training Standards

	MILES
	Multiple Integrated Laser Engagement System

	NTC-IS
	National Training Center-Instrumentation System

	PEOSTRI
	Program Executive Office for Simulation, Training and Instrumentation

	RCS
	Range Communication Control System

	RDMS
	Range Data Measurement Subsystem

	STD
	Standard

	TESS
	Tactical Engagement Simulation System

	UI
	User Interface

	USB
	Universal Serial Bus


Table 1 Acronyms
2 LTS Test Bed Application System Description
2.1 Functional Overview
When the LTS Test Bed Application is launched, it displays the Startup window, which allows a user to select the device(s) to be simulated.  Once the user has configured the device to be simulated and clicks the “Start” button, the main window of the application will open.  By using the steps described in individual test cases listed in Sections 5.3.1 and 5.4.1, communication is established between the LTS Test Bed application and the device that is being tested.
2.2 Test Bed Application Use Cases
Possible configurations for each main component including:
· Simulating an Instrumentation System configured to communicate with a Dismount TESS

· Simulating an Instrumentation System configured to communicate with a Vehicle TESS

· Simulating a Dismount TESS to communicate with an Instrumentation System configured to communicate with a Dismount TESS

· Simulating a Vehicle TESS to communicate with an Instrumentation System configured to communicate with a Vehicle TESS

· Simulating both the Instrumentation System and TESS device on one laptop

· Simulating both the Instrumentation System and TESS device on two laptops using an RS-232 Serial Cable

3 Steps to Connect Devices to the Test Bed
3.1 Connecting Dismount TESS devices 

When connecting a TESS Dismount device to an LTS Test Bed Laptop, use the following steps:

1. Plug in the serial end of the dismount cable provided at the test bed into the serial port of one of the four LTS Test Bed Laptops.
2. The other end of the cable has a male LEMO PHG.0B.305.CLLD42Z connector. Plug this connector into the female LEMO FGG.0B.305.CLAD42Z connector attached to the dismount TESS device.

3. Power on the Dismount TESS device

4. If not already on, power on the test bed laptop. At this point the device is ready for testing.  See Test Case “Instrumentation System (IS) Dismount Config Test Case.doc” for steps on how to start and run the LTS Test Bed application for this configuration.
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Figure 1 – Example TESS Dismount to LTS Test Bed Laptop Configuration
3.2 Connecting Vehicle TESS devices

When connecting a TESS Vehicle device to an LTS Test Bed Laptop, use the following steps:

1. Plug in the serial end of the vehicle cable provided with the test bed into the serial port of one of the LTS Test Bed Laptops.

2. The other end of the cable has a male Amphenol MS3126P12-10P connector. Plug this connector into a vendor provided cable.
3. Power on the Dismount TESS device

4. If not already on, power on the test bed laptop. At this point the device is ready for testing.  See Test Case “Instrumentation System (Vehicle Test Config) Test Case.doc” for steps on how to start and run the LTS Test Bed application for this configuration.
Note: Vendors must provide a cable that is capable of connecting to the male Amphenol PT01E-8-4P on one end and the Vehicle TESS being tested on the other end.
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Figure 2 – Example Vehicle TESS Configuration
3.3 Connecting Instrumentation Systems
When testing an Instrumentation System (Radio), use the following steps:
1. Depending on the IS configuration being tested (Dismount TESS or Vehicle TESS), connect the appropriate cable on one end to the LTS Laptop serial port.

The other end of the cable will vary depending on the device that is being simulated by the Test Bed.  Figure 3 below shows one possible configuration of an Instrumentation System configured to communicate with a Dismount TESS.  
2. Connect the other end of the cable to the cable coming from the IS (depending on the configuration). 

3. Power on the Instrumentation System (radio)
4. If not already on, power on the test bed laptop. At this point the device is ready for testing.  See one of the following test cases depending on the configuration.  “Test Case for Testing Dismount TESS.doc”, “Test Case for Testing Vehicle TESS.doc”, “Instrumentation System (Vehicle Test Config) Test Case.doc”, or  “Instrumentation System (IS) Dismount Config Test Case.doc”, for steps on how to start and run the LTS Test Bed application for this configuration.
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Figure 3 – Example Instrumentation System Testing Configuration
4 Description of Graphical User Interface (GUI) Features

4.1 Startup Window

Once the LTS Test Bed Application has been executed, the startup window shown below will appear.  This window allows a user to select which device is to be simulated for testing.  If an Instrumentation System is to be tested, then the Instrumentation System option should be selected under the “TESS Devices” section of the window.  Different configurations are required to support different sets of messages.  Therefore, a TESS configuration must also be selected.  If a user is testing a Dismount TESS, the Dismount selection should be highlighted, etc.

When a user wishes to simulate both sides, there is a “Simulate Both Sides” checkbox at the bottom left corner of the window.  This option should be used by developers when testing newly added messages before connecting actual devices.  See section 4.12 for steps on simulating both sides.
Once the selections have been made, there is a “Start” button that will create the simulated configuration that has been selected and the appropriate Main Window(s) will appear.  At this point the Startup Window will close.  See Figure 4 below for a visual example of the Startup Window.[image: image6.png]Live Training Standard Rev E Testbed Startup
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Figure 4 – Startup Window
4.2 Main Window
See Figure 5 below for a screenshot of the Main Window of this tool. The following sections describe each of the capabilities of the main window.
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Figure 5 – Main Window
4.3 Messages Tree View Display

The Messages Tree View displays all messages that the configuration being used for testing is capable of sending and receiving.  
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Figure 6 – Message Tree View
4.4 Start Communications 
The “Start Communication” button is located in the top center area of the main window.  This button is used to establish initial communication between the application and the device being tested.  
4.4.1 Simulating TESS

If the test bed application is simulating a TESS device, the Start Communication button will transmit a Unit Configuration Report with the selections made in the initial main window screen as shown below.  The example shown below shows the initial configuration that will be sent as part of the Unit Configuration Report once the Start Communication button has been selected.  This section will have different options if a Vehicle TESS configuration has been selected at the startup screen. Once the Unit Configuration Report has been sent and received by the IS, the Start Communication button text will change to “Send.”  At this point communication has been established between the TESS device and the Instrumentation System and the application is ready to send and receive messages. 
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Figure 7 – Unit Configuration Report Example
4.4.2 Simulating Instrumentation System

If an Instrumentation System is being simulated, a Unit Configuration Request will be sent when the Start Communication button is clicked.  Communication is not established until the application receives a Unit Configuration Report back as a response from the TESS device being tested. The options available for the Unit Configuration Request match the definable fields in the Unit Configuration Request message found in the IS-TESS Standard.  These options include the GPS Update Interval, Altitude Update Interval and Heading Update Interval as shown below.
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Figure 8 – Unit Configuration Request Example
4.5 Stop Communications

The “Stop Communications” button is located in the upper right hand corner of the main window of the application.  This button can be used to stop message transmission during testing.  When the button is clicked, all message transmission stops and communications are disabled.  In order to reestablish communications, the “Restart Comms” button must be clicked.  See section 4.6 for details.
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Figure 9 – Stop Communications Button
4.6 Restart Comms

The “Restart Comms” button is used to re-establish communication between the test bed application and whichever device is being tested after the stop communications button has been used to disable communications.  
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Figure 10 – Restart Comms Button
4.7 Statistics Display 

The statistics display box displays total number of messages received, number of messages received with an Invalid Id, number of messages received with checksum errors, total number of messages sent and number of messages with no response.  There is also a “Reset” button that allows resetting of all statistics.
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Figure 11 – Statistics Display
4.8 User-definable fields 

Each message may or may not contain user-definable fields.  The user-definable field area of the GUI allows a user to manually enter values by one or more of the following methods.

· Entering a value into a text box

· Selecting a value from a drop down menu box

· Selecting from a slide controlled menu box 

· Clicking a check box
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Figure 12 – User Definable Fields Section
4.9 Add FF Checkbox
An FF Wake Up Byte checkbox has been added to the LTS Test Bed Application to allow users to test the requirement in the RCS ICD 290065 for Instrumentation Systems to send a single “FF” wake up byte before each message.  When checking this box on the server side, the test bed will send the “FF” byte before each message once communication has been established.  When checked on the TESS side, the test bed will check to see if the IS being tested is transmitting the FF byte before each message.  If the IS does not transmit the FF byte while the TESS side is in this mode, the test bed will display an error message.  
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Figure 13 – Add FF Checkbox
4.10 Communications Display

The communications display contains two columns: one column labeled “Seconds” displays the amount of time in seconds since the last message was received.  The second column “Message” displays the name of each message being sent and received by the application.  Message direction (send/receive) is depicted with either a right hand facing green arrow (sent message) or left hand facing green arrow (received message).  The name of the message being sent or received will follow the arrow along with any other information that is needed such as an Event Report code.  A red “X” will appear instead of the green arrow if there is an error with the message being sent or received along with a message explaining the error.  There is a check box above the communications display labeled “Display Message Bytes.”  When the “Display Message Bytes” check box is checked, the raw data bytes are displayed.  Below the Communications Display is the “Clear Communications Display” button.  Clicking this button will clear the communications display of all messages sent and received.
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Figure 14 – Communications Display 
4.11 Fault Insertion Check Boxes

There are two check boxes that can be used for fault insertion.  The “Send Bad Checksums” check box is used to insert a bad checksum to test how the device responds.  The device should respond appropriately based on the standard being tested against.  The “Disable Responses” check box is used to test how a device responds to not receiving the expected response message based on what is required in the standard being tested against. To return the application to normal functionality, click back on the “No Faults” radio button.
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Figure 15 – Fault Insertion Options
4.12 Test Controls

The test controls section of the GUI is used for recording tests, playing back recorded tests, logging events and logging results.  There is a box marked “% Complete” that displays the percentage complete for a test that is being played back.
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Figure 16 – Test Control Options
4.12.1 Using the Record Test Feature

The Record Test feature is used for custom message testing.  A user is able to define a list of messages to record and playback for automated testing.  To record a set of messages using the record test feature, the following steps need to be performed:

Assumptions: Application has already been opened and the device that is being tested has already established communications with the test bed application.  
Step 1- Click the “Record Test” button in the Test Controls section of the GUI.  

Expected Response – A Create/Select a file box opens up to allow creation of a new recorded test.  
Step 2- Create a file name for the test being generated and click on the “open” button.

Expected Response- New file is created that will contain the messages recording during the test creation.  The “Record Test” button will now show “Stop Recording” to allow the user to complete the recording of messages once the appropriate messages have been added to the test.

Step 3 – Click on the first message that is to be added to the recorded test.  In the example shown below, the “Alert Message” is the first message to be selected.  
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Figure 17 – Example Record Test
4.12.2 Using the Play Test Feature

The Play Test feature allows a user to playback a pre-recorded test.  All messages created using the Record Test feature are played back in the same order as they were recorded.  During the playback of a test, the “Record Test” button will change to “Pause Test” allowing a user to pause the test during playback.  The “Play Test” button will change to “Stop Test” allowing a user to stop the test during playback.
Note: It is advised to first set up a “Log Results” file to record the results of the test.  See Section 4.12.4 for steps on creating a Log Results file.
Assumptions: Application has already been opened and the device that is being tested has already established communications with the test bed application.  

Step 1 – Click on the “Play Test” button that is part of the “Test Controls” section within the “Test Options” section in the LTS Test Bed application a pop-up window will appear that allows you to select a .tbf (Test Bed File) to playback.
Step 2 – Navigate to the location of the pre-recorded test that is to be played back. (For a directory of pre-recorded tests, see Sections 5.3 and 5.4 or see section 4.11.1 to create a new recorded test) 

Step 3 – Select the test to be played back and click “Open” on the “Create/Select a file” pop-up window.  At this point the messages recorded in the test will automatically begin transmitting based on the order in which they were recorded.  

Note: Playing back a pre-recorded test under the wrong configuration may lead to unknown results.  If the wrong pre-recorded test is started
4.12.3 Using the Log Events Feature
The Log Events feature allows a user to create a .log file that will “log” all communications shown in the Communications Display section of the Test Bed Application including the raw message bytes.  This information can be useful when trying to debug a potential problem with a device or with the test bed itself.
Assumptions: Application has already been opened and the device that is being tested has already established communications with the test bed application.  

Step 1 – Click on the “Log Events” button on the LTS Test Bed application.  A pop-up window titled “Create Test Log File” will appear allowing you to create a new .log file. The log file is created as a simple text file that can be opened with the pre-installed Notepad application.
Step 2 – If not already in the directory in which the file is to be saved, navigate to the directory and create a name for the log file.  
Step 3 - Click the “Open” button.  The new log file is created and the “Log Events” button will now read “Stop Events Log.”  This button can be clicked at any time if a user needs to stop the Events Log. 
4.12.4 Using the Log Results Feature
The log results feature creates a .csv file that includes all required messages based on the configuration type selected.  The file includes what device is being tested, the TESS Type, the Unit Configuration, Vehicle Type and Player ID.  All required messages are included along with whether the message is a send or receive message, the message type, the result (Pass, Fail or Not Tested) and the reason failed if any. The .csv file can be opened and analyzed on any of the Test Bed laptops using the pre-installed Microsoft Office Excel application.
Assumptions: Application has already been opened and the device that is being tested has already established communications with the test bed application.  
Step 1 – Click on the “Log Results” button on the LTS Test Bed application.  A pop-up window titled “Create Results Log File” will appear allowing you to create a new .csv file. The file can save in a simple text file that can be opened with Notepad.

Step 2 – If not already in the directory in which the file is to be saved, navigate to the directory and create a name for the log file. 
Step 3 – Click the “Open” button.  The new log file is created and the “Log Results” button will now read “Stop Results Log.”  This button can be clicked at any time to stop the Results Log.
4.12.5 Creating Variable Data Messages

The LTS Test Bed Application provides the ability to send messages of variable data.  As illustrated in Figure 18, one can send data as hex by entering it into the “Variable Data” textbox or by importing it from a file.  Furthermore, one can select the message’s Header Version ID from the “Payload Hdr Version ID” dropdown.  A destination for the message may be set in the “Destination ID” textbox.  A priority level can also be set for the message by using the “Priority” dropdown menu.  Priorities range from low to normal to high.  In addition, one can choose the Quality of Service level to use when sending the message by using the “Quality of Service” dropdown menu. Options for this include unacknowledged, best effort, and guaranteed delivery.  In the “Message Payloads” dropdown menu, one can select a type of payload.  Once a payload type is selected, the “View/Edit Fields” button may be used to view the payload and also to edit the value of that payload’s fields.  Lastly, one can assign this message a unique event number in the “Event Number” textbox.
All variable data messages defined in the IS-TESS standard are also defined in the variablemessage.conf configuration file included with the tool. This file defines the parameters required for each message along with the valid ranges of values that each parameter can be set to.
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Figure 18 - Variable Data Message
4.12.6 Adding New Variable Data Messages

In order to add a new data message to the LTS Test Bed, the variablemessage.conf must be updated. The new variable data message must be appended to the variablemessage.conf file in the following way. First, the name of the message must be placed at the start of a new line (See “Message” in Figure 19 - Variable Message Conf File). Then, after the name, a tab character must be inserted, followed by the message’s corresponding Message ID (See “Message ID” in Figure 19 - Variable Message Conf File). Each field of the message will be on its own line, following the Message ID. Each field line will contain five tab-separated attributes: Field Name, Field Type, Field Minimum, Field Maximum, and Field Description (See “Field”, “Field Type”, “Field Min”, “Field Max”, and “Field Description” respectively in Figure 19 - Variable Message Conf File). After the message has been added, save the variablemessage.conf file and start the LT2 Test Bed Application. After you have started communications, select Variable Data Message. Select Message Payloads and note that the message added to the variablemessage.conf file now appears in the dropdown list.
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Figure 19 - Variable Message Conf File
4.13 Steps for Simulating Both Sides 

The LTS Test Bed Application provides an option for simulating both sides to be used for troubleshooting the application and for testing during development of new messages or standards.  The “Simulate Both Sides” feature can be used in 2 ways.  

The first method is simulating both sides on a single LTS Test Bed laptop.  When using this method, both the TESS and IS windows will open on one machine allowing a user to send and receive messages from both sides.  The “Simulate Both Sides” check box on the LTS Test Bed Application Start Up screen must be checked as shown below.  Once the box has been checked, the rest of the selections should be made based on what devices are being simulated. This method is illustrated in Figure 20.
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Figure 20 – Simulate Both Sides Checkbox
The second method is by connecting two of the LTS Test Bed laptops together using a RS-232 serial cable and a null connector on one end of the cable.  When using this method, the “Simulate Both Sides” checkbox should remain unchecked.  Each laptop should make a selection as if it were being used with a physical device.  For example, when simulating a Dismount TESS and Instrumentation System configured to communicate with a Dismount TESS, on laptop #1 you would select “TESS” for option 1 under “TESS Devices” and “Dismount” for option 2 under “TESS Devices.”  Then click the “Start” button.  On laptop #2, for option 1 “Instrumentation System” should be selected and “Dismount” should be selected for option 2.  Then click the “Start” button on laptop 2.  At this point, both laptops should be in their respective “Main Windows.”  In order to establish communication, the “Start Communication” button must be clicked first on the laptop that is simulating the Instrumentation System (in this case laptop #2) which will transmit a “Unit Configuration Request” message to laptop #1.  Once this message has been received by laptop #1, the “Start Communication” button should be clicked on laptop #1.  This will send a “Unit Configuration Report” message to laptop #2 as a response to the Unit Configuration Request message.  At this point, communication has been established and messages can be sent and received from both sides.   
4.14 User Troubleshooting Tips
There are certain configurations and certain devices that are known to cause anomalies when using the test bed application.  The following section provides troubleshooting steps that can be followed when necessary. 
4.15 Known Issues

4.15.1 Testing with Two Serial Cables Connected

When testing with Two serial cables connected (example: two test bed laptops connected with two serial cables), a null modem connector (example shown below) must be used on one end of the cable in order for serial data to be passed in both directions.
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Figure 21 – Null Modem
4.15.1.1 Testing With More Than One Instance of the Application Running
It is advised to have only one instance of the application running on a test bed laptop at a time.
4.15.1.2 Known Issues When Testing With an IWS Vest
When one of the new messages contained in the IS-TESS Standard is sent to an IWS vest that does not support the messages, the vest will “freeze” and will no longer respond to the vest.  If the vest being tested is known to not support the new messages, it is advised to click the “hide new” check box in the Test Bed application.
5 Test Plan 
Items to be tested include all items that are required by PM Trade to meet the current standards supported by the LT2 Test Bed Application.  
Currently this includes:
IS – TESS Interfaces (2 levels of conformity as defined in section 3.1 of IS TESS Standard)


Level I

· Message formats and usage as defined in RCS ICD 290065

Level II

· Message formats and usage as defined in IS TESS Standard

5.1 Approach
The LT2 Test Bed application supports 2 types of testing: automated or pre-recorded testing and manual testing.  
· Pre-recorded testing – Pre-recorded tests are available for each device being tested based on the standard that the device is to conform to as well as the message sets required by the standard.  The pre-recorded tests include only the messages that are sent from the device being simulated.  For example, if a Dismount TESS device is being simulated by the LTS Test Bed, the pre-recorded test will only send the messages required to be sent by a Dismount TESS device per the IS TESS Standard.  The device being tested (in this case an Instrumentation System) should respond with the appropriate response messages based on the Standard.  Since any messages that originate at the IS cannot be sent by the test bed application in this configuration, they are not included in the pre-recorded test and will have to be manually sent to the test bed application by a user.
· Manual Testing – Manual testing allows full control over the features of the application.  This includes sending user-defined messages and manually inserting faults and incorrect checksums.  This approach should be used if a vendor needs to test a specific message or messages rather than the entire message set required by the standard.  This could be used for follow up testing after initial pre-recorded testing if a vendor’s device fails to meet the standard requirements for one or more of the messages.  As mentioned in the pre-recorded explanation, if the test bed application is simulating a Dismount TESS and a physical Instrumentation System is being tested for Standards conformity the application will only allow messages required to be sent from a Dismount TESS to an Instrumentation System to be sent.  The Instrumentation System should respond appropriately back to the Test Bed Application.  Any messages required to originate at the IS will have to be sent manually to the Test Bed Application (simulated TESS Dismount in this configuration).
5.2 Description of Testing Environment
The LTS Test Bed consists of 4 Panasonic Semi-Rugged Toughbook laptops running Windows 7 OS.  Each laptop has a serial port that will be used to communicate with the device that is being tested.  Each laptop will have the necessary cables to support simulating both TESS & Instrumentation Systems (6 ft serial cable with appropriate connectors depending on device).  Once the device has been connected to the test bed laptop, the software application can be started to begin testing.  
5.3 IS Tess Standard Compliance Testing

Multiple test cases have been created to walk a user through the steps to manually test a device to confirm that it meets the Standard.  The table below contains a list of the test cases.  For the IS TESS Standard test cases, there are steps for testing against only the interfaces defined in RCS 290065 ICD as well as additional steps for all messages including the new messages in the IS-TESS Standard.  The name of the test case corresponds to the name of the physical device being tested for Standards conformity.  
	Test Case Name
	Notes

	“Instrumentation System (IS) Dismount Config Test Case.doc”
	The purpose of the Test Case document is to provide a component–to–component test of an Instrumentation System (IS) by attaching the Live Training Standards (LTS) Test Bed Application to an IS Dismount and checking for conformance to the IS–TESS Standard.

	“Instrumentation System (Vehicle Test Config) Test Case.doc”
	The purpose of the Test Case document is to provide a component–to–component test of an Instrumentation System (IS) by attaching the Live Training Standards (LTS) Test Bed Application to an IS Vehicle and checking for conformance to the IS–TESS Standard.

	“Test Case for Testing Dismount TESS.doc” 
	The purpose of this test is to confirm that a Dismount TESS configuration adheres to the Instrumentation System (IS) Tactical Engagement Simulation Systems (TESS) Interface Standard (Document Number PRF–PT–00552) by attaching it to the Live Training Standards (LTS) Test Bed Application and checking for conformance.

	“Test Case for Testing Vehicle TESS.doc”
	The purpose of this test is to confirm that a Vehicle TESS configuration adheres to the Instrumentation System (IS) Tactical Engagement Simulation Systems (TESS) Interface Standard (Document Number PRF–PT–00552) by attaching it to the Live Training Standards (LTS) Test Bed Application and checking for conformance.


Table 2 – IS-TESS Standard Test Cases
5.4 Item Pass/Fail Criteria 
Once a complete test has been run, a report will be generated in the form of a .csv file that will contain the results for each message/interface tested if a results log was set up prior to the start of the test (See section 4.12.4 for steps to create a results log). If the device being tested does not support a message or message field defined by the standard that is being tested against, the report will show a “Fail” for having failed the requirements for that message.  If the device meets the message requirements defined in the standard being tested against, the report will show a “Pass” for having met the requirement.  If the message does not apply to the device that is being tested or if the message was not included in a manual test then the result would be “Not Tested.”  The results form will include the message name, whether it is a send or receive, the message type, the result and the reason the message failed if any.
6 Design Note
This section is a guide to adding a new message to the LTS Test Bed software. This guide is for messages that travel between the IS and the TESS. It assumes a developer is using Microsoft Visual C# 2008. Section 6.6 contains LTS Test Bed flow diagrams to provide a high level visual representation of how the software is designed.
6.1 Create Sub-Form for the Message

Each message has a User Control called a Sub-Form that displays any user definable fields of the message. It is important to note that not all messages have user definable fields; this means that the SubForm may not contain any controls.
To create the Sub-Form, right click on TES_SubForms in the Solution Explorer and select Add->User Control. Name the SubForm “SubFormXYZ”, where XYZ is the name of the Message you are adding. After pushing Ok, 3 files will be created for this SubForm: the design file, the class file, and the resource file. The resource file may not appear until the new subform has been saved.
To match the other SubForms, the user control should be resized to be 525x305 pixels. After the form is the appropriate size, add any controls necessary to populate the message appropriately such as text boxes or drop down boxes. The development team created reusable User Controls that can be added to SubForms for common tasks such as Data/Time, BIT Results, etc. If a message is being created that has similar functionality to other messages, it is recommended to create or reuse a user control instead of re-implementing the same code.
Once all of the necessary controls are added, verify that text boxes make use of Events for validation and combo boxes have “DropDownStyle” set to “DropDownList”. This ensures that end users can not simply enter in whatever they like in the boxes and will be forced to use proper values. Currently the text boxes make use of the Leave event to validate the text in the box. This can be seen in any other SubForm that contains a text box.

6.2 Populate SubForm Class

Once the design view is completed, the SubForm class file needs to be filled in. Open SubFormXYZ.cs for editing and do the following.

· Ensure the namespace is set to “LTSTestBed”

· Change the base class of SubFormXYZ from “UserControl” to “MessageControl”

· In the constructor, give all controls appropriate initial values so the user can send the message without any modifications.

· Override the base class’s Data function.

· Use this prototype: public override List<byte> Data()
· The function should return a list of bytes that is the payload of Message XYZ.

· Data should be pulled from the SubForm controls and should comply with the standard.

· The list of bytes should not include the header or the checksum of the message.

· Override the base class’s Update function.

· Use this prototype: public override int Update(List<byte> Message)
· The function should accept an array of bytes that is an incoming message.

· It is important to note that the header and checksum are included in the incoming byte array, processing of the message should skip over the header to get accurate information.

· Using the data in the message, it should update all of the user controls to reflect the contents of the message. For example, if the message had an ammunition remaining field set to 15, the SubForm control for ammunition remaining should display “15”.

· This function should catch any exceptions that are thrown while trying to parse the array of bytes. 

· If exceptions are caught, the function should return the index into the message that contained bad data.

· If the message was parsed correctly, the function should return 0.

· Input validation is expected to be done in the same fashion as all of the other messages however, exceptions can be made for unique messages.
6.3 Create Message Class


Messages travel in two directions, from the IS to the TESS, or from the TESS to the IS. We have broken up the messages in the code into these categories:

· MessagesToIS.cs – Contains all messages that travel only form the TESS to the IS.

· MessagesToTESS.cs – Contains all messages that travel only form the IS to the TESS.
· TESSBidirectional.cs – Contains all messages that can travel in both directions.

At the top of the appropriate file, the message ID for the new message should be enumerated by the message name. This enumeration should take the following form:

static public readonly Byte XYZ_MESSAGE = 0xFF;
A class for each new message should be placed in the same file. It should follow the same form as the others.

public class XYZMessage : TESMessage

{

    public XYZMessage(FormTESSWindow f)

    : base(f, "XYZ Message",                   // Display Name of the Message

           ToIS.MSGID.XYZ_MESSAGE,             // The enumerated Message ID

           25,               


     // Message size in bytes. For                                 

                                               //  variable length use -1

           ToTESS.MSGID.ACKNOWLEDGE,           // Message ID of response.
           3)                                  // Number of retries, -1 for ∞

    {

       control = new SubFormXYZ(f);            
    }

}
6.4 Add Message to GUI

Once the message class is created, it must be added to the Message Tree in the GUI. The Message Trees are populated in FormTESS.cs and FormIS.cs. These forms represent the GUI when the software is simulating a TESS and an IS, respectively.

There are multiple types of messages in the test bed. Each has their own unique purposes.

	Message Type
	Purpose

	Command
	Usually from the IS -> TESS, instructing the receiver with some behavior.

	Receive
	This is a special type to instruct the test bed to expect to receive a message. For the test bed to display an incoming message, it must be added to the receiver as a Receive type message. 

	Report
	Usually TESS->IS, informing the receiver of current status or other information.

	Request
	Messages of this type are expecting another message as a response containing specific information.

	Response
	Messages sent after a request is received. Contain the requested data.


Table 3 Messages
Messages are added to the Message Tree using the AddMessage function. This function should be called from the constructor of the Form or from the SetTESS function if the message is specific to a certain TESS type (Vehicle or Dismount). It should be invoked as follows for the sender of the message:

AddMessage(MessageType.Report, new ToTESS.XYZMessage(this));
For any systems that can receive the message, AddMessage needs to be called with MessageType set to Receive. This will allow the message to accept and show incoming messages of that type:

AddMessage(MessageType.Receive, new ToTESS.XYZMessage(this));
It is imperative that messages are added to both sides. If a message is only added to one side, when sent the receiving side will not know how to process it, resulting in an error.

Once a message is added to the Message Tree, a user should be able to select it, edit the fields, and send it.  If the message is received, it should be selectable in the Message Tree and the values of the fields should represent what was in the message. If there are errors, the Update and Data methods should be examined as the message may be processed wrong.
6.5 LTS Test Bed Application Diagrams

The following section contains high level diagrams for the LTS Test Bed Application Startup Menu, State Transitions and Test Operations.
6.5.1 IS TESS Options Startup Menu Diagram
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Figure 22 – IS-TESS Startup Menu
6.5.2 State Transition Diagram
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Figure 23 – State Transition Diagram
6.5.3 Test Options Flow Diagram
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Figure 24 – Test Options






A user selects “TESS” if simulating a TESS device.





A user selects “Instrumentation System” if simulating an IS



































Used to enter a Player ID into the Unit Configuration Report





Used to select the Dismount configuration that will be sent in a Unit Configuration Report.  The options will be different for Vehicle TESS configuration.





Start Communication button- Used to establish initial communication. Will send the configured Unit Configuration Report











Increments and displays number of report messages sent





Reset button for resetting statistics values
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Displays the raw message bytes when checked





Used to stop communications during message transmission





Green arrow displays message direction.  A left pointed arrow represents an incoming message while a right pointing arrow represents an outgoing message.
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Used to reset the Communications Display














A user selects the TESS configuration based on either the configuration of the IS being simulated, or the TESS being simulated.





A user clicks the “Start” button once a configuration has been selected.





A user chooses to simulate both sides.





A user selects a com port to connect to. 





Command messages that configuration is capable of sending





Request messages that configuration is capable of sending





Green arrow denotes the direction of the messages.  Right facing arrows are send messages and left facing arrows are receive messages





The “Hide New” checkbox allows a user to hide messages contained only in the RCS 290065 ICD when checked. If unchecked, all messages found in the IS-TESS Standard for the configuration selected will be displayed.





Report messages that configuration is capable of sending





Response messages that configuration is capable of sending





Received messages that configuration is capable of receiving.  Messages that have been received in the current session will be displayed in black color while messages that have not yet been received will be grey.





Add FF on TESS Side.





Box is checked and both sides will be simulated when the “Start” button is clicked when used on one machine.
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