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1. [bookmark: _Toc208715470][bookmark: _Toc269371697]INTRODUCTION.
[bookmark: _Toc269371698]The purpose of this report is to document the laser deconfliction system and software testing accomplished for the [Laser Program]. The laser deconfliction process and requirements are defined in the [Laser Program] Deconfliction Plan.[footnoteRef:2] [2:  [Laser Program] Appendix A to the Standard Centralized Predictive Avoidance Plan, [date].] 

Deconfliction validation is accomplished by following the provisions of the capability validation section of the Deconfliction Plan[footnoteRef:3] which require testing of all deconfliction-related capabilities. This document defines the deconfliction tasks, traces them to software requirements and system test objectives, and documents the results of software and system testing. This report will be included in the authorization package for this deconfliction capability. [3:  See Table A-6 in Section 8 of the Deconfliction Plan.] 

Section 1 gives an overview of the [Laser Program] and describes the deconfliction approach that will be used. Section 2 is the Capability Validation “roadmap” that defines how each task in the deconfliction process will be validated. Software test results are reported in Section 3, while the results of system testing are included at Section 4. The reader may wish to consult the appendices for reference documents and an explanation of acronyms used in the report.
[bookmark: _Toc201476743]1.1 [Laser Program] Laser Description.
[Insert Laser Program and system description from Appendix A to Standard Centralized Deconfliction Plan.]

	[Insert diagram or picture of laser system.]

	Figure 1. Laser System Diagram or Picture.



Selected parameters for the [Laser Program] are given in the following table.

Table 1. [Laser] Parameters.
	Laser Name
	Type
	Wavelength
	Power
	Deconfliction required?

	[Laser]
	Pulsed or Continuous Wave
	x.xxx μm
	x.s Watts (average)
xxx,xxx Watts (instantaneous single pulse peak power)
	Yes or No



1.2 Laser Deconfliction Process.
[Summarize deconfliction process from Appendix A to Standard Centralized Deconfliction Plan.]
2. CAPABILITY VALIDATION ROADMAP.
The validation requirements for the [Laser Program] deconfliction capabilities are defined in Table A-6 of the [Laser Program] Appendix A to the Standard Centralized Deconfliction Plan. Table 2 below is an excerpt of this table that identifies the system and software testing required to achieve the validation criterion.

[bookmark: _Toc205001021]Table 2. Excerpt from Table A-6: Validation Criteria.
	#
	Validation Criteria
	Validation Documentation
	OPR

	2
	Laser deconfliction capabilities identified in this plan have been satisfactorily tested.
	Deconfliction System/Software Test Report. Must be submitted to the LCH at least two weeks prior to the end-to-end demonstration
	Laser Program



The validation criterion is met by testing each of the relevant [Laser Program] deconfliction tasks. Table 3 lists all deconfliction tasks identified in the Deconfliction Plan. For each task; the center column identifies the validation method (either laser program testing, the end-to-end demonstration, or validation not required). The next column describes the detailed test plan of functions, processes, capabilities, and error states to be tested and verified. The last column at the far right is used to document the test results. The results may be included in this document or contained in a separate document and summarized/referenced here.
This validation criterion is met by testing each of the relevant [Laser Program] deconfliction tasks. Table 3 lists all deconfliction tasks identified in the Appendix of the Standard Centralized Deconfliction Plan. For each task; the right column identifies the validation method.
Three approaches will be used for validation of the deconfliction capability. These approaches are:
· Software testing. Software testing consisted of two elements. First, a code walk-through was performed to assess the validity of coding standards and processes. Second, the software functions were tested, and test reports submitted. The software testers employed industry - standard and generally accepted testing processes. Finally, the software code was verified to ensure that it met all capabilities and requirements satisfactorily.
· System testing. System testing included the sub-set of all integrated system-level testing that affects deconfliction. Specifically, those tests and test results that ensure the proper system response to the software settings. Already-planned system-level tests and documents were used to the maximum extent practicable.
· End-to-end demonstration. The end-to-end demonstration is a “graduation” exercise that demonstrates that the [Laser Program] deconfliction capability is fully functional and ready for operational use. A Demonstration Report was written by the Laser Clearinghouse at the conclusion of the end-to-end demonstration.


Table 3. Validation Approach for Deconfliction Tasks.
	Task
	Summary
	Validation Method

	1.1
	Determine test dates and times; identify lasers to be used and scenario.
	Validation not required.

	1.2
	Identify target or laser firing geometry; define target trajectory and uncertainties.
	Validation not required.

	1.3
	Provide PRM to the LCH.
	End-to-End Demonstration.

	2.3
	Determine if open windows are sufficient to support laser activity objectives.
	Validation not required.

	3.1
	Disseminate PAM for operator use and load PAM data into laser control software.
	Laser Program System/Software Testing & End-to-End Demonstration.

	3.2
	Communication check and Laser Status Report.
	End-to-End Demonstration.

	3.3
	Space Event Notification.
	End-to-End Demonstration.

	3.4
	Perform laser system processing of open windows to ensure a safe firing.
	Laser Program System/Software Testing & End-to-End Demonstration.

	3.5
	Monitor laser beam and target position during engagement.
	Laser Program System/Software Testing & End-to-End Demonstration.

	3.6a
	Abort/terminate laser firing if laser exceeds deconfliction time parameters from the PAM.
	Laser Program System/Software Testing & End-to-End Demonstration.

	3.6b
	Laser Operator will abort/terminate laser firing if laser exceeds deconfliction spatial parameters from the PAM.
	Laser Program System/Software Testing & End-to-End Demonstration.

	3.7
	Record laser firing data for post-test analysis.
	Laser Program System/Software Testing & End-to-End Demonstration.

	3.8
	Monitor status during engagement.
	Laser Program System/Software Testing & End-to-End Demonstration.

	3.9
	Quick Look Report.
	End-to-End Demonstration.

	3.10
	Laser firing Outside Authorized Parameters (LOAP) Notification.
	End-to-End Demonstration.

	4.1
	Download post-test analysis data.
	Laser Program System/Software Testing & End-to-End Demonstration.

	4.2
	Send LOAP Report to LCH (if required).
	End-to-End Demonstration.

	4.3
	Compile post-test analysis data and send Laser Activity Summary Report to LCH (if required).
	End-to-End Demonstration.



In the next table, the deconfliction tasks that are validated by system or software testing will be defined further.

Table 4. System Test Objectives and Methods for Laser Deconfliction Tasks.
	Task
	Task Summary
	Test Method

	3.1
	Load PAM into Laser Computer.
	Verify that laser pointing parameters from PAM loaded properly.
Verify that open windows times from PAM loaded properly.
Verify no error messages during data load.
Verify proper display of loaded data to operator.

	3.4
	Perform laser system processing of laser pointing data to ensure a safe firing.
	Verify proper display of data to operator.

	3.5
	Monitor laser beam and target position during engagement.
	Verify that any operator interface displays of current time, beam pointing, target position, system firing status or other key parameters are accurate.

	3.6a
	Abort/terminate laser firing if laser exceeds deconfliction time parameters from the PAM.
	Verify that the system clock provides accurate time in UTC.
Verify ability of system to correlate open window times in PAM with appropriate geometric pointing.
Verify valid operations of the software, including accuracy and validity of decision to enable or inhibit laser firing based on comparison of system time versus open firing window times in PAM.
Verify and laser response to enable and inhibit settings. Compare logged shutter activity versus predicted results.

	3.6b
	Abort/terminate laser firing if laser exceeds deconfliction spatial parameters from the PAM.
	Verify precision of azimuth and elevation sensors on the scanner for determining laser pointing direction.
Verify valid operations of the software for determining when the laser pointing is within PAM spatial parameters.
Verify ability of system to correlate geometric pointing direction with appropriate open window times in PAM.
Verify valid operations of the software and laser response to enable and inhibit settings. Compare logged shutter activity versus predicted results.

	3.7
	Record laser firing data for post-test analysis.
	Extract Laser Computer log files for validation against required standards. Verify the results versus predictions from Tasks 3.5 and 3.6.

	3.8
	Monitor status during engagement.
	Verify ability to inhibit laser firing via a software switch or activating the emergency shut-down in the event of an emergency.
Verify the laser firing system response to manual operator inhibits.

	4.1
	Download post-test analysis data.
	Part of Task 3.7 validation above.
Verify ability to archive and retain data for one year.



3. [bookmark: _Toc320611313]DECONFLICTION SOFTWARE TEST RESULTS.
To be added. Covers test results for Task 3.1, 3.4, 3.5, 3.6.a and 3.6.b. Typically includes screen captures.
4. [bookmark: _Toc320611314]DECONFLICTION SYSTEM TEST RESULTS.
To be added. Covers test results for Task 3.6.a, 3.7, 3.8 and 4.1.
5. [bookmark: _Toc320611316]SUMMARY OF TEST RESULTS AND FINDINGS.
The table below summarizes the tests and their results. All tests were successful.

Table 5. Summary of Test Results.
	Task
	Summary
	Validation Method
	Results

	3.1
	Load PAMs.
	Laser System/Software Testing
	Software testing result: Success or Fail.
Details to be added.

	3.4
	Perform laser system processing of open windows to ensure a safe firing.
	Laser System/Software Testing
	Software testing result: Success or Fail.
Details to be added.

	3.5
	Monitor laser beam pointing during engagement.
	Laser System/Software Testing
	Software Testing result: Success or Fail.
Details to be added.

	3.6a
	Abort/terminate laser firing if laser exceeds PAM time parameters.
	Laser System/Software Testing
	System testing result: Success or Fail.
Details to be added.

	3.6b
	Abort/terminate laser firing if laser exceeds PAM spatial parameters.
	Laser System/Software Testing
	Software testing result: Success or Fail.
Details to be added.

	3.7
	Record laser firing data for post-test analysis.
	Laser System/Software Testing
	System testing result: Success or Fail.
Details to be added.

	3.8
	Monitor status during engagement.
	Laser System/Software Testing
	System testing result: Success or Fail.
Details to be added.

	4.1
	Download post-test analysis data.
	Laser System/Software Testing
	System testing result: Success or Fail.
Details to be added.
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