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1. Introduction

1.1 Purpose

This document also referred to as the Software Test Plan (STP), outlines the planned tasks and expectations for validation of the 6046 Data Visualization Utility (DVU).  Along with outlining these procedures, this validation and test plan will define:

· WHO will be responsible for completion of these tasks?

· WHAT documentation/deliverables will be generated and/or retained as part of the Validation Package(s).

· HOW this documentation will be produced/created.

1.2 Policy Compliance

This Plan is being written to comply with corporate policy requirements for validation as stated in RESON’s Quality Assurance VMP.
1.3 Scope of Validation

This STP is limited to testing ONLY the items identified in Version 1.01 of the “Software Requirements Specification (SRS) for 6046 Data Visualization Utility” (dated May 21, 2002) [2]. 

1.3.1 In-Scope

All items identified in the latest version of the 6046 Data Visualization Utility Software Requirements Specification will be tested.
1.3.2 Out-of-Scope

The scope of validation for the 6046 Data Visualization Utility does not include the 6046 Payload Controller. The Payload Controller will be tested/validated through another STP.

1.3.3 Related Validation

This STP only validates at a Bench Validation level. It does NOT provide test cases or procedures for a Sea Validation. If a Sea Validation is deemed necessary, a separate STP will be required.

1.4 Objectives

The objective of this STP is to validate the items outlined in the most recent and approved version of the 6046 Data Visualization Utility Software Requirements Specification and to identify the areas that do not match the criteria outlined in the SRS.

1.5 Periodic Review

This Plan should be reviewed periodically to ensure compliance and/or to determine if a change is required.  Some appropriate times to review are:

1. Change in Validation Master Plan (VMP)
2. Change in scope occurs

3. Design change occurs

4. End of Project

See Section 4 for a description of Validation Management and the process for review and revisions to this plan.

2. Roles and Responsibilities

Specific responsibilities related to the validation of the 6046 DVU are outlined in Appendix A.  In general, the activities associated with this project, are the responsibility of the following individuals and groups:

1. Management level – responsible for reviewing and approving the Master Validation Plan, Requirement Specification, Final Report, Test Plan etc.

2. Project Level – responsible for reviewing data validation protocols and reports

3. Technical and Engineering support – responsible for providing data validation of data gathered during Sea Testing or Bench Testing and for providing data and/or simulators needed for Bench Validation. 

4. Quality Assurance

The following groups and individuals will be responsible for the preparation, conduct and documentation of the validation testing.

	Task
	Responsibility

	Producing a Final Version for Bench Testing 
	Wayne Arcus, Jon Marcus

	Installation of current version of software on the test computer
	Mindy Ferguson

	Configure the Simulator (if necessary)
	Mindy Ferguson

	Carry out the Test Cases as identified in the Test Plan
	Mindy Ferguson

	Documentation of Test Plan and Log
	Mindy Ferguson

	Document the Final Bench Test Report
	Mindy Ferguson


3. Equipment Description

3.1 General Overview of 6046 Data Visualization Utility (DVU) Software

The 6046 DVU is PC-based and specifically designed for AUV applications. Developed in conjunction with the SeaBat 7000 series sonar systems, the SeaBat 6046 is an integrated software application module that runs on the 7-I Control and Processing Unit.

The DVU acts as an independent test tool for pre-deployment checks as well as a Data Visualization Utility. In a manned or tethered environment, it can be used as a remote control via a network connection.

3.2 General Overview of Environment


The 6046 DVU will be bench tested on four machines:

1.
Dell Inspiron 8100 Laptop – Windows 2000 Professional OS (Bart)
2.
Windows 2000 Professional Dual Processor Test Machine (Marge)
3.
Windows XP Professional Single Processor Test Machine (Homer)

4.
Windows NT 4.0 Workstation Dual Processor Test Machine (Qbert)
Dell Inspiron 8100 Laptop Specs (BART):

 

< Computer System >
	Name
	MINDY

	User Name
	Mindy

	Logon Domain
	RINC


  

< Processor(s) >
	Model
	Intel® Pentium ® III Mobile CPU 1000 MHz

	Speed
	731 MHz

	Performance Rating
	PR877 (estimated)

	L2 On-board Cache
	512kB ECC synchronous ATC


  

< Mainboard and BIOS >
	Bus(es)
	ISA X-Bus AGP PCI PCMCIA CardBus USB FireWire(1394) SMBus/i2c

	MP Support
	No

	System BIOS
	Dell Computer Corporation A04

	Mainboard
	Dell Computer Corporation Inspiron 8100

	System Chipset
	Intel Corporation 82815/EM/EP/P 815/EM/EP/P (Solano) 
Host to I/O Hub Bridge

	Front Side Bus Speed
	1x 133 MHz (133 MHz data rate)

	Installed Memory
	512 MB SDRAM

	Memory Bus Speed
	1x 133 MHz (133 MHz data rate)


    

< Video System >
	Monitor/Panel
	Default Monitor

	Adapter
	NVIDIA GeForce2 Go (Dell Mobile)


  

< Drives and Storage Devices >
	IC25T048ATDA05-0
	Disk Drive

	SAMSUNG CDRW/DVD SN-308B             
	CD-ROM/DVD


  

< Peripherals >
	Serial/Parallel Port(s)              
	2 COM / 1 LPT

	USB Controller/Hub
	Intel(R) 82801BA/BAM USB Universal Host Controller-2442

	USB Controller/Hub
	USB Root Hub

	FireWire(1394) 

Controller
	Texas Instruments OHCI Compliant IEEE 1394 Host 

Controller

	PCMCIA/CardBus Controller
	Texas Instruments PCI-4451 CardBus Controller

	PCMCIA/CardBus Controller
	Texas Instruments PCI-4451 CardBus Controller

	Keyboard
	Standard 101/102-Key or Microsoft Natural PS/2 Keyboard

	Mouse
	Synaptics PS/2 Port TouchPad


    
  
< MultiMedia Device(s) >
	Device
	ESS Maestro PCI Audio (WDM)




  

< Communication Device(s) >
	Device
	Modem of Xircom 10-100 Network + 56K Modem PC Card


  

< Printers and Faxes >
	Model
	Send with eFax Messenger Plus

	Model
	Phantom AutoCAD OLE/ADI Printer

	Model
	HP DeskJet 690C

	Model
	Generic PostScript Printer

	Model
	Fax

	Model
	Acrobat PDFWriter

	Model
	Acrobat Distiller




< Network Printers >
	Model
	\\RESON2\HP LaserJet 4MV

	Model
	\\RESON2\HP LaserJet 8000 DN PCL 6


  

< Operating System(s) >
	Windows System
	Microsoft Windows 2000 Professional Workstation 

Ver. 5.00.2195 Service Pack 2


  

< Network Adapter(s) >
	Networking Installed
	Yes

	Adapter
	Network of Xircom 10/100 Network + 56K Modem PC Card


Windows 2000 Professional Test Machine (MARGE)

<Computer System>

	Name
	USER-584PMUU4C0

	User Name
	User

	Logon Domain
	USER-584PMUU4C0


<Processor(s)>
	Model
	2x AMD Athlon(TM) XP 1600+

	Speed
	1.40GHz

	Model Number
	1600 (estimated)

	Performance Rating
	PR4096 (estimated)

	L2 On-board cache
	256kB ECC synchronous write-back


<Mainboard and BIOS>

	Bus(es)
	AGP PCI IMB USB SMBus/i2c

	MP Support
	2 CPU(s)

	MP APIC
	Yes

	System BIOS
	Award Software, Inc. ASUS A7M266-D ACPI BIOS Revision 1004

	Mainboard
	ASUSTeK Computer INC. A7M266-D

	System Chipset
	Advanced Micro Devices (AMD) AMD-762 CPU to PCI 
Bridge (SMP Chipset)

	Front Side Bus Speed
	2x 133MHz (266MHz data rate)

	Installed Memory
	1024MB DDR-SDRAM

	Memory Bus Speed
	2x 133MHz (266MHz data rate)


<Video System>
	Monitor/Panel
	Plug and Play Monitor

	Adapter
	ELSA Synergy III


<Physical Storage Devices>
	Removable Drive
	Floppy Disk Drive

	Disk Drive
	MAXTOR 6L040L2

	Disk Drive
	MAXTOR 6L060J3

	CD-ROM/DVD
	Pioneer DVD-ROM DVD-500M


<Logical Storage Devices>
	1.44MB 3.5” (A:)
	N/A

	Hard Disk (C:)
	55.9GB (53.5 GB, 96% Free) (NTFS)

	Hard Disk (D:)
	37.3GB (34.9GB, 94% Free) (NTFS)

	CD-ROM/DVD (E:)
	N/A


<Peripherals>
	Serial/Parallel Port(s)
	2 COM / 1 LPT

	USB Controller/Hub
	NEC PCI to USB Open Host Controller

	USB Controller/Hub
	NEC PCI to USB Open Host Controller

	USB Controller/Hub
	Asustek USB Enhanced Host Controller

	USB Controller/Hub
	USB Root Hub

	USB Controller/Hub
	USB Root Hub

	Keyboard
	Standard 101/102-Key or Microsoft Natural PS/2 Keyboard

	Mouse
	PS/2 Compatible Mouse


<MultiMedia Device(s)>
	Device
	CMI8738/C3DX PCI Audio Device


<Operating System(s)>
	Windows System
	Microsoft Windows 2000 Professional 
Ver 5.00.2195 Service Pack 2


<Network Adapter(s)>
	Networking Installed
	Yes

	Adapter
	D-Link DFE-530TX+ PCI Adapter


Windows XP Professional Single Processor Test Machine

<Computer System>
	Name
	USER-YGUYNRQOE2

	User Name
	User

	Logon Domain
	USER-YGUYNRQOE2


<Processor(s)>
	Model
	AMD Athlon™ Processor

	Speed
	1.40 GHz

	Model Number
	1399 (estimated)

	Performance Rating
	PR1861 (estimated)

	L2 On-board Cache
	256kB ECC synchronous write-back


<Mainboard and BIOS>
	Bus(es)
	AGP PCI SMBus/i2c

	MP Support
	No

	System BIOS
	Award Software, Inc. ASUS A7M266 ACPI BIOS Revision 1004A

	Mainboard
	ASUSTeK Computer INC. <A7M266>

	System Chipset
	Advanced Micro Devices (AMD) AMD-761 CPU to PCI 
Bridge

	Front Side Bus Speed
	2x 133MHz (266MHz data rate)

	Installed Memory
	512MB DDR-SDRAM

	Memory Bus Speed
	2x 133MHz (266MHz data rate)


<Video System>
	Monitor/Panel
	SyncMaster 760 TFT/ 760V TFT/ 780 TFT

	Adapter
	ELSA Synergy III


<Physical Storage Devices>
	Removable Drive
	Floppy Disk Drive

	Disk Drive
	MAXTOR 6L040J2

	Disk Drive
	MAXTOR 6L060J3

	CD-ROM/DVD
	PIONEER DVD-ROM DVD-116


<Logical Storage Devices>
	1.44MB 3.5" (A:)
	N/A

	Hard Disk (C:)
	55.9GB (52.7GB, 94% Free) (NTFS)

	Hard Disk (D:)
	37.3GB (34.9GB, 94% Free) (NTFS)

	CD-ROM/DVD (E:)
	64MB (0MB, 0% Free) (CDFS)


<Peripherals>
	Serial/Parallel Port(s)
	2 COM / 1 LPT

	USB Controller/Hub
	VIA Rev 5 or later USB Universal Host Controller

	USB Controller/Hub
	VIA Rev 5 or later USB Universal Host Controller

	USB Controller/Hub
	USB Root Hub

	USB Controller/Hub
	USB Root Hub

	Keyboard
	Standard 101/102-Key or Microsoft Natural PS/2 Keyboard

	Mouse
	PS/2 Compatible Mouse


<MultiMedia Device(s)>
	Device
	Standard Game Port

	Device
	MPU-401 Compatible MIDI Device

	Device
	CMI8738/C3DX PCI Audio Device


<Operating System(s)>
	Windows System
	Microsoft Windows XP Professional

Ver 5.01.2600


<Network Adapter(s)>
	Networking Installed
	Yes

	Adapter
	Realtek RTL8139 Family PCI Fast Ethernet NIC


Windows NT 4.0 Workstation Dual Processor Test Machine (QBert)
<Computer System>
	Name
	QPS-100131S

	User Name
	Administrator

	Logon Domain
	QPS-100131S


<Processor(s)>
	Model
	2x Intel® Pentium® III

	Speed
	801 MHz

	Performance Rating
	PR1922 (estimated)

	L2 On-board Cache
	256kB ECC synchronous ATC


<Mainboard and BIOS>

	Bus(es)
	ISA AGP PCI IMB USB SMBus/i2c

	MP Support
	2 CPU(s)

	MP APIC
	Yes

	System BIOS
	Award Modular BIOS v4.51PG

	System Chipset
	Intel Corporation 82442BX/ZX 440BX/ZX CPU to PCI 

Bridge (AGP Implemented)

	Front Side Bus Speed
	1x 100MHz (100MHz data rate)

	Installed Memory
	512MB SDRAM

	Memory Bus Speed
	1x 100MHz (100MHz data rate)


<Video System>
	Adapter
	Appian NT4 Gemini [nt4v104g2i]


<Logical Storage Devices>
	1.44MB 3.5" (A:)
	N/A

	Hard Disk (C:)
	3.9GB (3.2GB, 82% Free) (NTFS)

	Hard Disk (D:)
	30.3GB (30.3GB, 100% Free) (NTFS)

	Hard Disk (E:) 
	N/A 

	CD-ROM/DVD (F:)
	51MB (0MB, 0% Free) (CDFS)


<Peripherals>
	Serial/Parallel Port(s)
	2 COM / 1 LPT

	Keyboard
	PC/AT Enhanced Keyboard (101/102-Key)

	Keyboard
	Keyboard using Logitech Keyboard and PS/2 Mouse Port Driver

	Mouse
	Other Logitech Mouse PS/2


<Operating System(s)>
	Windows System
	Microsoft Windows NT Workstation Ver 4.00.1381 Service Pack 6


<Network Adapter(s)>
	Networking Installed
	Yes


4. Validation Management

4.1 Approach

This validation effort will be conducted as a prospective validation.   The validation plan documents the process that will be followed to demonstrate the equipment performs as intended or designed, according to the SRS, FRS and design documents.

4.2 Change Management

Revisions to this Plan will be handled as outlined in RESON’s Software Engineering Development Process.  Any modifications to the Plan will be approved by the same person(s), or equivalent, that approved the original Plan.  However, an exception will be permitted for any changes to the Plan Appendices that involve name changes or further clarification, description, or detailing of Validation Products. In this situation, the Project Manager and a QA/QC representative may approve these modifications to the Appendices.  Any changes to the Appendices that involve addition or deletion of validation products will require approval similar to the entire Plan itself.

5. Validation Product Requirements

The balance of this Plan outlines specific validation activities and products that will be created and assembled throughout the system development life cycle and collectively will comprise the Validation Package.  The Plan can serve as an overview or "road map" to the individual validation products as specified by the RESON’s Quality Assurance VMP.  Additional detail, including implementation information, can be found in the individual products themselves.

5.1 Software Requirements Specification

See Appendix B for definition.

See Appendix E for latest version information.

5.2 Change Management Documentation

Change control is a formal process by which qualified representatives of appropriate disciplines review proposed or actual changes that might affect a validated and / or approved status.  The intent is to determine the need for action that would ensure and document that the system maintains this status.  This process documents the pre-implementation changes and post-implementation changes.  Documents that require change control may include any of the Validation Products listed in section 5.
5.3 Traceability and Linkages

5.3.1 This document links the SRS, FRS, Design Specifications and the Testing Specifications (IQ, OQ, PQ) per the V-Model below:

[image: image2.jpg]










5.4 Testing and Verification Requirements Documentation

Testing will be performed in a manner to assure, in a complete, verifiable manner, the requirements, design, and characteristics of the system and its components.  Testing will include the following:

5.4.1 Testing documents

The Test Project includes the Software QA Test Plan itself along with the latest version of the Software Requirements Specification.

5.5 Operational Support

· None Needed

5.6 System Acceptance – Final Report

A formal System Acceptance document, consisting of review and acceptance of the completed/tested system and validation documentation, will be performed to ensure that the expectations laid out in this Plan have been fulfilled.  This activity will also include a review of any internal audit reports and responses.  

5.7 Any Additional Validation Products Required

· None Needed

6. Validation Activities Timeline

A description of the overall schedule for validation of the equipment should be supplied, with indication of the planned end dates for the validation milestones in the project.  This timeline is intended as a preliminary only at this point in the project. A detailed analysis of resource allocation, activities and timing would usually be given in some subsequent document such as a Quality and Project Plan.

	Activity
	Person Responsible
	Date and Time

	
	
	

	
	
	

	
	
	

	
	
	


7. Test Cases
The Test Cases for the 6046 DVU Test Plan are documented in full detail in the RESON Test Case Manager (TCM). A report from the TCM is provided as Appendix F to this document. Below is an outline of the Test Cases found in the TCM. A YES answer to the questions that follow indicate a PASS. A NO answer indicates a FAIL. There can only be ONE answer.

List all Test Cases in an outline form. These Test Cases need to identify which Requirement it will be testing. All test cases need to be entered in the RESON Test Case Manager (TCM).

7.1 User Interface Requirements (3.1)
7.1.1 Alarm, Warning and Status Information Panel (3.1.1)
7.1.1.1 Does the Data Visualization Utility provide an alarm warning and status information panel?

7.1.1.2 Are the messages displayed, actually ones from the Payload Controller?

7.1.1.3 Is there a scrolling historical view of the messages received?

7.1.1.4 Are the messages in reverse chronological order (most recent first)?
7.1.1.5 Do the messages have a time stamp supplied from the PLC in the associated 7K header?

7.1.1.6 Is this timestamp correct?

7.1.1.7 When an informational message is received, is it displayed by the DVU without highlight?

7.1.1.8 When a warning message is received, is it displayed by the DVU with a yellow background?

7.1.1.9 When an alarm message is received, is it displayed by the DVU with a red background?
7.1.2 Flashing and Audible UI Components (3.1.2)

7.1.2.1 Does the DVU have a flashing UI Component?

7.1.2.2 Does the flashing UI Component display red for alarms?

7.1.2.3 Does the flashing UI Component display yellow for warnings?

7.1.2.4 Does the Flashing UI Component “Not Flash” for an informational message?

7.1.2.5 Can the user see the flashing UI Component regardless of whether the UI is shrunken to a minimum?

7.1.2.6 Does the DVU have an audible alarm?

7.1.2.7 When an alarm is received, does the DVU become the front-most application?

7.1.2.8 When a warning is received, does the DVU become the front-most application?
7.1.2.9 If the DVU becomes the front-most application, does the DVU show the received alarm?

7.1.2.10 If the DVU becomes the front-most application, does the DVU show the received warning?
7.1.2.11 When the user returns the application to a minimized state, is it restored to its previous footprint?
7.1.3 Acknowledging or Canceling Warnings or Alarms (3.1.3)

Acknowledgement of an alarm means that the DVU shall cease to flash the UI component for a given instance of the alarm or warning.

Canceling an alarm shall automatically acknowledge the alarm followed by disabling it via the PLC. As a result, no future reporting of that alarm condition will occur.

7.1.3.1 Is there a Control on the AWIP that allows the user to acknowledge an individual warning and does it function properly?

7.1.3.2 Is there a Control on the AWIP that allows the user to acknowledge an individual alarm and does it function properly?

7.1.3.3 Is there a Control on the AWIP that allows the user to cancel an individual warning and does it function properly?
7.1.3.4 Is there a Control on the AWIP that allows the user to cancel an individual alarm and does it function properly?
7.1.4 Querying the PLC for Active Alarms and Warnings (3.1.4)

7.1.4.1 Is there a control on the AWIP to query the PLC for a list of currently active alarms and warnings?

7.1.4.2 Are the active alarms and warnings displayed to the user?

7.1.4.3 Are the alarms and warnings the most recent from the PLC?
7.1.4.4 Once the DVU receives the list of active alarms or warnings, is the display panel updated?

7.1.4.5 Is there a checkbox on the AWIP that allows for the “query on connect” to the PLC?
7.1.4.6 When the user checks the checkbox, does it allow the DVU to “query on connect” to the PLC?

7.1.4.7 When the checkbox is not checked, does the DVU NOT query the PLC upon connection?

7.1.4.8 By default, is the checkbox “unchecked” upon DVU start-up (initial installation)?

7.1.4.9 Does the application remember the state of the checkbox (either via a config file or the registry)?

7.1.5 Removal of Currently Acknowledged Alarms and Warnings from AWIP (3.1.5)

7.1.5.1 Is there a UI Control that allows for the removal of acknowledged alarms and warnings?

7.1.5.2 Is it impossible for the user to remove an ACTIVE alarm or warning from the list?

7.1.5.3 Can the user remove already acknowledged warnings and alarms from the list?
7.1.6 UI Control to Initiate the Solicitation of the Gross Health Check of the PLC (3.1.6)

7.1.6.1 Is there a UI Control on the DVU that solicits a gross health check of the PLC?

7.1.6.2 When the UI is clicked, is the check done on demand?

7.1.6.3 Is there a way to set a user-definable period for the gross health check to take place?
7.1.6.4 Does the gross health check actually occur at the user defined period?
7.1.6.5 Is the default period approximately 10 seconds?
7.1.6.6 Is there a display summary that allows the user to see in a quick manner if a sensor is in PASS/FAIL?
7.1.7 Sensor Tab Panel (3.1.7)
The Controllable Parameters are To Be Determined and are Subject to Change.

7.1.7.1 Is there a sensor tab panel on the DVU for the 7k sonar that is suitably labeled?

7.1.7.2 Does the Sensor Tab Panel allow for the control of the 7K Sonar?

7.1.7.3 Is the Sensor Tab Panel consistent with the presently available panels?
7.1.7.4 Have all of the controllable parameters been determined?

7.1.7.5 Can the user control the Ping Enable/Disable correctly?

7.1.7.6 Can the user control the Range correctly?
7.1.7.7 Can the user control the Power (level and automatic enable/disable)?

7.1.7.8 Can the user control the Manual/Automatic sound speed?

7.1.7.9 Can the user control the TVG coefficients?
7.1.7.10 Can the user control the Pulse Type and Width?
7.1.7.11 Can the user control the Gain (level, automatic enable/disable and type)?

7.1.7.12 Can the user control the Blocking Units?
7.1.7.13 Can the user control the Depth Limits? 
7.1.8 Bathymetric Data Display Window (3.1.8)

7.1.8.1 Is there a control on the DVU that opens a display window in the DVU?

7.1.8.2 Is there a dedicated bathymetric data display window?

7.1.8.3 Can the window visualize scrolling 2D profile data?
7.1.8.4 Can the display support manual or automatic scaling?

7.1.8.5 Can the display support clearing the display through the use of a window-based menu?

7.1.8.6 Is the window consistent with the existing RESON 2D profile display available in the 6041?
7.1.8.7 Are the menus consistent with the existing RESON 2D profile display available in the 6041?

7.1.9 Sonar Trigger Controller Tab Panel (3.1.9)

This is To Be Determined

7.1.9.1 Is there a tab panel that allows for the configuration of the RESON 7K Sonar trigger controller?

7.1.9.2 Is the panel consistent with the 7K-software paradigm?
What is the 7K-software paradigm?

7.1.10 Synchronization of DVU with the PLC (3.1.10)

7.1.10.1 Is there a checkbox or other UI Component to allow for the initial state of the DVU to be synchronized with the PLC upon connection? What is to be synchronized?
7.1.10.2 When the checkbox is checked or the UI Component is activated, does the DVU query the PLC for the logging status, active logging file name and size?

7.1.10.3 Upon initial start-up of the DVU, is this checkbox’s default state “unchecked”?
7.1.10.4 If the user changes the state of the checkbox upon exit of the application, does the DVU store the state in a config file or the registry?
7.1.10.5 When the application is restarted, does it remember the state of the Checkbox or UI Component from the last time it was used/saved?

7.1.11 Displaying Unsolicited Sensor and PLC Status Messages (3.1.11)

7.1.11.1 Does the DVU display unsolicited sensor and PLC status messages when received from the PLC?

7.1.11.2 Is there a dedicated or shared display panel created for the purpose of viewing these messages?

7.1.11.3 Are messages displayed in textual format?
7.1.11.4 Are the messages displayed in reverse chronological order (most recent first)?
7.1.11.5 Are the relevant fields on the sensor panels updated as appropriate by the decoded messages?

7.1.12 Setup Display Panel (3.1.12)

7.1.12.1 Does the Setup Display Panel permit the maximum logged file size to be controlled by the user?

7.1.12.2 Once accepted, is that new information transmitted to the PLC?

7.1.12.3 Does the Setup Display Panel permit the number of records permitted during logging overlap to be controlled by the user? Does the PLC support this?
7.1.12.4 Once accepted, is that new information transmitted to the PLC?

7.1.12.5 Does the Setup Display Panel permit the target PLC logging directory to be controlled by the user?

7.1.12.6 Once accepted, is that new information transmitted to the PLC?

7.1.13 Vehicle Attitude Time-Series Displays (3.1.13)

7.1.13.1 Are Generic Vehicle Time-Series Displays provided?

7.1.13.2 Do the displays permit dynamic mapping of altitude?

7.1.13.3 Do the displays permit dynamic mapping of speed?
7.1.13.4 Do the displays permit dynamic mapping of depth?

7.1.13.5 Do the displays permit dynamic mapping of roll?

7.1.13.6 Do the displays permit dynamic mapping of pitch?
7.1.13.7 Do the displays permit dynamic mapping of yaw?

7.1.13.8 Do the displays permit dynamic mapping of vehicle velocity?
7.1.13.9 Are these mappings stored and then reinstated upon restart of the application? The SRS does not call for this. It was added by Wayne on 7/10/2002.
7.1.13.10 Are the Time-Series Displays updated whenever an appropriate data item is received by the DVU?
7.1.13.11 In cases where multiple data points are embedded in a single record (typically the case for high data rate sensors), do the displays update using the first data point in the record or using the next data point corresponding to one second from the last update – whichever is smallest?

7.1.14 Scrolling Text Display (3.1.14)

7.1.14.1 Is there a Scrolling Text Display that allows for the Navigation Data to be displayed?

7.1.14.2 Is the Display capable of being hidden or displayed by the user?

7.1.14.3 Does the Display allow navigation data to be displayed with the 7K header’s timestamp prefixed?
7.1.14.4 Does the formatted string use the same position type as provided in the message?

7.1.14.5 Can the user select whether to use degrees, minutes and seconds or degrees and decimal minutes for geographical coordinates?

7.1.14.6 When the user makes a selection, is it carried through accurately?
7.1.14.7 Can the user select whether to use Meters or Survey Feet for grid coordinates?

7.1.14.8 When the user makes a selection, is it carried through accurately?

7.1.15 Waterfall Displays (3.1.15)

Note that brightness pertains to the addition of an offset to each pixel value while contrast is a linear scale factor (multiplier). The combined application of brightness and contrast to a given pixel value shall be clipped so that they lie between the visible digital values permissible for the waterfall display. Percentage values on the UI are referenced to this range.

7.1.15.1 Has the Image|Brightness Menu Item been renamed Image|Brightness and Contrast?

7.1.15.2 Does the dialog box allow the user to change the contrast and the brightness?

7.1.15.3 Do the controls work properly?
7.1.15.4 Is the dialog box modal?

7.1.15.5 Is the control “LIVE” so that when the user moves the sliders the values are applied to the imagery?

7.1.15.6 Does clicking CANCEL re-instate the previous contrast and brightness settings (values prior to activation of the dialog box)?
7.1.15.7 Does clicking OK place the new values into effect?

7.1.15.8 Do the keyboard arrows and the mouse wheel cause the sliders to act properly?
7.1.16 Contrast and Brightness Settings (3.1.16)

7.1.16.1 When the user sets the brightness and the contrast are the values retained by the application?

7.1.16.2 When the user restarts the application are the previous values kept and still in effect?
7.1.17 Data Display Window Positions and Sizes (3.1.17)

7.1.17.1 Does the application remember all window positions and sizes upon exit in either a config file or the registry?

7.1.17.2 When the user shuts down the application and restarts the DVU, are the window positions and sizes as they were the last time and restored to their previous state?
7.1.18 Sync System Time with 6046 (3.1.18) – This was moved to Phase III
7.1.18.1 Does the application have a “Sync System Time with 6046” control?

7.1.18.2 Does changing the state of the Sync System Time with 6046 control on the DVU cause all instances to show the same state?

7.2 Command and Control Requirements (3.2)

7.2.1 Multiple Instances of the DVU (3.2.1) – This was moved to Phase III
7.2.1.1 When there are multiple instances of the DVU, is the first one to sync time with the 6046 the only one able to do so?

7.2.1.2 Does Synchronization occur when a message is received from the PLC and the mode is enabled?

7.2.2 DVU Querying the Auto-Start Mode Parameters (3.2.2)

7.2.2.1 Does the DVU query the auto-start mode parameters from the PLC when it is connected to the PLC and the auto-sync mode is enables in the UI?

7.2.2.2 Does the DVU then update its state accordingly (See also 3.1.11)?
7.3 Data Requirements (3.3)

None
7.4 Processing/Calculation Requirements (3.4)

7.4.1 Multiple File Selection (3.4.1)

7.4.1.1 Can the user select multiple 7K files for replay?
7.4.1.2 Can the user select multiple XTF files for replay?
7.4.1.3 Do the 7K files replay from oldest to newest based on 7K file naming conventions?
7.4.1.4 Do the XTF files replay from oldest to newest based on XTF file naming conventions?

7.4.1.5 If the relevant file naming convention is violated do the files still play (in what order)? The SRS does not specify what should happen in this case, but Wayne stated on 7/10/2002 that in this situation, the file system’s timestamp should be used to determine the oldest to newest order.
7.5 Throughput Requirements (3.5)

7.5.1 Displays without Data Loss or Backlog (3.5.1) – This is largely bandwidth dependent.  There will be cases where bandwidth is critical (e.g., an acoustic modem) hence the effort to make the PLC largely quiet unless asked for specific responses or subscription.
7.5.1.1 Is the DVU capable of displaying received sensor data from the PLC without data loss using 100MBit/s link?
7.5.1.2 Is the DVU capable oof displaying received sensor data from the PLC without backlog due to display buffering using 100MBit/s link?

7.5.1.3 Is the DVU capable of displaying received status data from the PLC without data loss using 100MBit/s link?

7.5.1.4 Is the DVU capable of displaying the received status data from the PLC without backlog due to display buffering using 100MBit/s link?

7.5.1.5 Is the DVU capable to displaying received message data from the PLC without data loss using 100MBit/s link?

7.5.1.6 Is the DVU capable of displaying received message data from the PLC without backlog due to display buffering using 100MBit/s link?

7.6 Installation Requirements (3.6)

For final release of this document, we need to specify what the components are, their folder, registry items etc.

7.6.1 Installation Script (3.6.1)

7.6.1.1 Is there an installation script?
7.6.1.2 Does the installation script install all of the necessary DVU files (exe, config and documentation files)?
7.6.1.3 Are the files installed in the correct places?

7.6.1.4 Are the default registry settings configured as appropriate?

7.7 Miscellaneous Requirements (3.7)

None

Appendix A – Test Team

Bench Validation Participants

	Name/Title
	General Responsibilities

	Mindy Ferguson, Software QA Engineer
	Perform Installation of all Software from 
Developer’s Copy of CD

	Mindy Ferguson, Software QA Engineer
	Perform all Test Cases

	Mindy Ferguson, Software QA Engineer
	Document all Test Results

	Mindy Ferguson, Software QA Engineer
	Finalize Test Report and Release Results


Sea Validation Participants

(If applicable)

	Name/Title
	General Responsibilities

	
	

	
	


Appendix B – Abbreviations

	A
	Ampere

	AWIP
	Alarm, Warning and Information Panel (6046)

	CERT
	Verification through cross-referencing the manufacturer and model 

number with information on the manufacturer’s/ vendor’s specification.

	ºC
	Degrees Celsius

	ºF
	Degrees Fahrenheit

	DVU
	Data Visualization Utility

	EHF
	Equipment History File

	FAT
	Factory Acceptance Test

	FRS
	Functional Requirement Specification

	HAT
	Hardware Acceptance Test

	HMI
	Human Machine Interface

	HP
	Horsepower

	Hz
	Hertz

	IDP
	Interdivisional Procedures

	IQ
	Installation Qualification

	MDI
	Multiple Document Interface

	N/A
	Not Applicable

	NIST
	National Institute of Standards and Technology

	OI
	Operator Interface

	OQ
	Operational Qualification

	PLC
	Payload Controller

	PM
	Preventive Maintenance

	PQ
	Performance Qualification

	QA
	Quality Assurance

	QC
	Quality Control

	SIN
	Software Identification Number

	SAT
	Sea Acceptance Test

	SOP
	Standard Operating Procedure

	SRS
	Software Requirements Specification

	TCM
	Test Case Manager

	URS
	User Requirements Specification

	VIS
	Visual Verification of Actual Installation 

	VMP
	Validation Master Plan

	VTF
	Validation Task  Force

	cGMP
	Current Good Manufacturing Practices

	GAMP
	Good Automated Manufacturing Practices- Code of Federal 

Regulations 21 parts 11, 210, 211


Appendix C – Definitions
	Validation Master Plan (VMP)
	This document is a high level document that describes validation for an entire company. This document communicates the overall company philosophy and approach to validation.

	Validation Plan (VP)
	This document supports the VMP, but provides the detailed validation requirements for a specific piece of equipment or system.

	Functional Requirements Specification (FRS)
	This document is a high level specification provided by other RESON departments (Sales, Marketing, ....) or by customers, providing functional requirements for a RESON software project.



	Design Specifications
	These documents describe the equipment or system in sufficient detail to enable it to be built. These documents are linked to the IQ document which tests for all design requirements.

	Validation Package
	The Validation Package includes all products described in Section 5.

	Installation Qualification (IQ)
	Documented verification that all key aspects of the hardware and software installation software adhere to appropriate codes and approved design intentions and that the recommendations of the manufacturer have been suitable considered.

	Operational Qualification (OQ)
	Documented verification that the equipment-related system or subsystem performs as specified throughout representative or anticipated operating ranges.

	Performance Qualification (PQ)
	Documented verification that the process and/or the total process-related system perform as intended throughout all anticipated operating ranges.

	Software Requirements Specification (SRS)
	This document is a detailed specification provided by the RESON Software Department in response to a FRS or otherwise provided user requirements, describing the functionality of a RESON software project to the level of detail necessary for development and QA purposes.


Appendix D – Responsibilities

	Activity
	Responsibility
	Required Support
	Required Documentation

	Requirements Specifications
	Wayne Arcus
	Jon Marcus, Dan Suchman
	SRS

	Test Plan
	Mindy Ferguson
	Wayne Arcus, Jon Marcus
	STP

	Bench Test
	Mindy Ferguson
	Wayne Arcus, Jon Marcus
	Test Report

	Sea Test
	(if applicable)
	(if applicable)
	(if applicable)

	Final Report
	Mindy Ferguson
	Wayne Arcus, Jon Marcus
	Test Report


Appendix E – References

	[1]
	Reson, Inc. Validation Master Plan – January 2002 – Version 1.0.0.1

	[2]
	Software Requirements Specification for 6046 Payload Controller, Version 1.01, Dated May 21, 2002

	[3]
	Software Requirements Specification for 6046 Data Visualization Utility, Version 1.01, Dated May 21, 2002


Appendix F – TCM Report
Test Case List, Summary by All Areas - 6046  DVU Phase II

Note some Test Cases were eliminated because development of those items were moved to Phase III. Some TC#’s may be missing.
	TC #
	Bug #
	Level
	Title
	Pass/ Fail

	
	
	
	3.1.1 ALARM WARNING AND STATUS INFORMATION PANEL
	

	1
	
	5
	Does the Data Visualization Utility provide an Alarm, Warning and Status Information Panel?
	

	2
	
	5
	Are the messages displayed, actually ones from the Payload Controller? 
	

	3
	
	5
	Is there a scrolling historical view of the messages received?
	

	4
	
	5
	Are the messages in reverse chronological order (most recent first)?
	

	5
	
	5
	Do the messages have a time stamp supplied from the PLC in the associated 7K header?
	

	6
	
	5
	Is this timestamp correct?
	

	7
	
	5
	When an informational message is received, is it displayed by the DVU without highlight?
	

	8
	
	5
	When a warning message is received, is it displayed by the DVU with a yellow background?
	

	9
	
	5
	When an alarm message is received, is it displayed by the DVU with a red background?
	

	
	
	
	3.1.2 FLASHING AND AUDIBLE UI COMPONENTS
	

	10
	
	5
	Does the DVU have a flashing UI Component?
	

	11
	
	5
	Does the flashing UI Component display red for alarms?
	

	12
	
	5
	Does the flashing UI Component display yellow for warnings?
	

	13
	
	5
	Does the Flashing UI Component “Not Flash” for an informational message?
	

	14
	
	5
	Can the user see the flashing UI Component regardless of whether the UI is shrunken to a minimum?
	

	15
	
	5
	Does the DVU have an audible alarm?
	

	16
	
	5
	When an alarm is received, does the DVU become the front-most application?
	

	17
	
	5
	When a warning is received, does the DVU become the front-most application?
	

	18
	
	5
	If the DVU becomes the front-most application, does the DVU show the received alarm?
	

	19
	
	5
	If the DVU becomes the front-most application, does the DVU show the received warning?
	

	20
	
	5
	When the user returns the application to a minimized state, is it restored to its previous footprint?
	

	
	
	
	3.1.3 ACKNOWLEDGING OR CANCELING WARNINGS/ALARMS
	

	21
	
	5
	Is there a control on the AWIP that allowa the user to acknowledge an individual warning and does it function properly?
	

	22
	
	5
	Is there a control on the AWIP that allows the user to acknowledge an individual alarm and does it function properly?
	

	23
	
	5
	Is there a control on the AWIP that allows the user to cancel an individual warning and does it function properly?
	

	24
	
	5
	Is there a control on the AWIP that allows the user to cancel an individual alarm and does it function properly?
	

	
	
	
	3.1.4 QUERYING THE PLC FOR ACTIVE ALARMS/WARNINGS
	

	25
	
	5
	Is there a control on the AWIP to query the PLC for a list of currently active alarms & warnings?
	

	26
	
	5
	Are the active alarms and warnings displayed to the user?
	

	27
	
	5
	Are the alarms and warnings the most recent from the PLC?
	

	28
	
	5
	Once the DVU receives the list of active alarms or warnings, is the display panel updated?
	

	29
	
	5
	Is there a checkbox on the AWIP that allows for the “query to connect” to the PLC?
	

	30
	
	5
	When the user checks the checkbox, does it allow the DVU to "query on connect" to the PLC?
	

	31
	
	5
	When the checkbox is not checked, does the DVU NOT query the PLC upon connection?
	

	32
	
	5
	By default, is the checkbox “unchecked” upon DVU start-up (initial installation)?
	

	33
	
	5
	Does the application remember the state of the checkbox (either via config file or the registry)?
	

	
	
	
	3.1.5 REMOVAL OF ACKNOWLEDGED ALARMS/WARNINGS
	

	34
	
	5
	Is there a UI Control that allows for the removal of acknowledged alarms and warnings?
	

	35
	
	5
	Is it impossible for the user to remove an ACTIVE alarm or warning from the list?
	

	36
	
	5
	Can the user remove already acknowledged warnings and alarms from the list?
	

	
	
	
	3.1.6 GROSS HEALTH CHECK OF PLC
	

	37
	
	5
	Is there a UI Control on the DVU that solicits a gross health check of the PLC?
	

	38
	
	5
	When the UI is clicked, is the check done on demand?
	

	39
	
	5
	Is there a way to set a user-definable period for the gross health check to take place?
	

	40
	
	5
	Does the gross health check actually occur at the user defined period?
	

	41
	
	5
	Is the default period approximately 10 seconds?
	

	42
	
	5
	Is there a display summary that allows the user to see in a quick manner if a sensor is in PASS/FAIL?
	

	
	
	
	3.1.7 SENSOR TAB PANEL
	

	43
	
	5
	Is there a sensor tab panel on the DVU for the 7K Sonar that is suitably labeled?
	

	44
	
	5
	Does the Sensor Tab Panel allow for the control of the 7K Sonar?
	

	45
	
	5
	Is the Sensor Tab Panel consistent with the presently available panels?
	

	46
	
	5
	Have all of the controllable parameters been determined?
	

	47
	
	5
	Can the user control the Ping Enable/Disable correctly?
	

	48
	
	5
	Can the user control the Range correctly?
	

	49
	
	5
	Can the user control the Power (level and automatic enable/disable)?
	

	50
	
	5
	Can the user control the Manual/Automatic sound speed?
	

	51
	
	5
	Can the user control the TVG coefficients?
	

	52
	
	5
	Can the user control the Pulse Type and Width?
	

	53
	
	5
	Can the user control the Gain (level, automatic enable/disable and type)?
	

	54
	
	5
	Can the user control the Blocking Units?
	

	55
	
	5
	Can the user control the Depth Limits?
	

	
	
	
	3.1.8 BATHYMETRIC DATA DISPLAY WINDOW
	

	56
	
	5
	Is there a control on the DVU that opens a display window in the DVU?
	

	57
	
	5
	Is there a dedicated bathymetric data display window?
	

	58
	
	5
	Can the window visualize scrolling 2D profile data?
	

	59
	
	5
	Can the display support manual or automatic scaling?
	

	60
	
	5
	Can the display support clearing the display through the use of a window-based menu?
	

	61
	
	5
	
Is the window consistent with the existing RESON 2D profile display available in the 6041?
	

	62
	
	5
	
Are the menus consistent with the existing RESON 2D profile display available in the 6041?
	

	
	
	
	3.1.9 SONAR TRIGGER CONTROLLER TAB PANEL
	

	63
	
	5
	Is there a tab panel that allows for the configuration of the RESON 7K Sonar trigger controller?
	

	64
	
	5
	Is the panel consistent with the 7K-software paradigm?
	

	
	
	
	3.1.10 SYNCHRONIZATION OF DVU WITH THE PLC
	

	65
	
	5
	Is there a checkbox or other UI Component to allow for the initial state of the DVU to be synchronized with the PLC upon connection?
	

	66
	
	5
	When the checkbox is checked or the UI Component is activated, does the DVU query the PLC for the logging status, active logging file name and size?
	

	67
	
	5
	Upon initial start-up of the DVU, is the checkbox’s default state “unchecked”?
	

	68
	
	5
	If the user changes the state of the checkbox upon exit of the application, does the DVU store the state in a config file or the registry?
	

	69
	
	5
	When the application is restarted, does it remember the state of the Checkbox or UI Component from the last time it was used/saved?
	

	
	
	
	3.1.11 DISPLAYING UNSOLICITED MESSAGES FROM PLC
	

	70
	
	5
	Does the DVU display unsolicited sensor and PLC status messages when received from the PLC?
	

	71
	
	5
	Is there a dedicated or shared display panel created for the purpose of viewing these messages?
	

	72
	
	5
	Are messages displayed in textual format?
	

	73
	
	5
	Are the messages displayed in reverse chronological order (most recent first)?
	

	74
	
	5
	Are the relevant fields on the sensor panels updated as appropriate by the decoded messages?
	

	
	
	
	3.1.12 SETUP DISPLAY PANEL
	

	75
	
	5
	Does the Setup Display Panel permit the maximum logged file size to be controlled by the user?
	

	76
	
	5
	Once accepted, is that new information transmitted back to the PLC?
	

	77
	
	5
	Does the Setup Display Panel permit the number of records permitted during logging overlap to be controlled by the user?
	

	78
	
	5
	Once accepted, is that new information transmitted back to the PLC?
	

	79
	
	5
	Does the Setup Display Panel permit the target PLC logging directory to be controlled by the user?
	

	80
	
	5
	Once accepted, is that new information transmitted back to the PLC?
	

	
	
	
	3.1.13 VEHICLE ATTITUDE TIME-SERIES DISPLAYS
	

	81
	
	5
	Are Generic Vehicle Time-Series Displays provided?
	

	82
	
	5
	Do the displays permit dynamic mapping of altitude?
	

	83
	
	5
	Do the displays permit dynamic mapping of speed?
	

	84
	
	5
	Do the displays permit dynamic mapping of depth?
	

	85
	
	5
	Do the displays permit dynamic mapping of roll?
	

	86
	
	5
	Do the displays permit dynamic mapping of pitch?
	

	87
	
	5
	Do the displays permit dynamic mapping of yaw?
	

	88
	
	5
	Do the displays permit dynamic mapping of vehicle velocity?
	

	132
	
	5
	Are these mappings stored and then reinstated upon restart of the application?
	

	89
	
	5
	Are the Time-Series Displays updated whenever an appropriate data item is received by the DVU?
	

	90
	
	5
	When multiple data points are embedded in a single record, do the displays update properly?
	

	
	
	
	3.1.14 SCROLLING TEXT DISPLAY
	

	91
	
	5
	Is there a Scrolling Text Display that allows for the Navigation Data to be displayed?
	

	92
	
	5
	Is the Display capable of being hidden or displayed by the user?
	

	93
	
	5
	Does the Display allow navigation data to be displayed with the 7K header’s timestamp prefixed?
	

	94
	
	5
	Does the formatted string use the same position type as provided in the message?
	

	95
	
	5
	Can the user select whether to use degrees, minutes and seconds or degrees and decimal minutes for geographical coordinates?
	

	96
	
	5
	When the user makes a selection, is it carried through accurately?
	

	97
	
	5
	Can the user select whether to use Meters or Survey Feet for grid coordinates?
	

	98
	
	5
	When the user makes a selection, is it carried through accurately?
	

	
	
	
	3.1.15 WATERFALL DISPLAYS
	

	99
	
	5
	Has the Image|Brightness Menu Item been renamed 
Image|Brightness and Contrast?
	

	100
	
	5
	Does the dialog box allow the user to change the contrast and the brightness?
	

	101
	
	5
	Do the controls work properly?
	

	102
	
	5
	Is the dialog box modal?
	

	103
	
	5
	Is the control "LIVE" so that when the user moves the sliders the values are applied to the imagery?
	

	104
	
	5
	Does clicking CANCEL re-instate the previous contrast and brightness settings (values prior to activation of the dialog box)?
	

	105
	
	5
	Does clicking OK place the new values into effect?
	

	106
	
	5
	Do the keyboard arrows and the mouse wheel cause the sliders to act properly?
	

	
	
	
	3.1.16 CONTRAST AND BRIGHTNESS SETTINGS
	

	107
	
	5
	When the user sets the brightness and the contrast are the values retained by the application?
	

	108
	
	5
	When the user restarts the application are the previous values kept and still in effect?
	

	
	
	
	3.1.17 DATA DISPLAY WINDOW POSITIONS AND SIZES
	

	109
	
	5
	Does the application remember all window positions and sizes upon exit in either a config file or the registry?
	

	110
	
	5
	After shutdown, when the application is restarted, do the window positions and sizes return to their previous state?
	

	
	
	
	3.2.2 DVU QUERYING THE AUTO-START MODE PARAMTERS
	

	115
	
	5
	Does the DVU query the auto-start mode parameters from the PLC when it is connected to the PLC and the auto-sync mode is enables in the UI?
	

	116
	
	5
	Does the DVU then update its state accordingly (See also 3.1.11)?
	

	
	
	
	3.4.1 MULTIPLE FILE SELECTION
	

	117
	
	5
	Can the user select multiple 7K files for replay?
	

	118
	
	5
	Can the user select multiple XTF files for replay?
	

	119
	
	5
	Do the 7K files replay from oldest to newest based on 7K file naming conventions?
	

	120
	
	5
	Do the XTF files replay from oldest to newest based on XTF file naming conventions?
	

	121
	
	5
	If the relevant file naming convention is violated do the files still play (in what order)?
	

	
	
	
	3.5.1 DISPLAYS WITHOUT DATA LOSS OR BACKLOG
	

	122
	
	5
	Is the DVU capable of displaying received sensor data from the PLC without data loss using 100M Bit/s link?
	

	123
	
	5
	Is the DVU capable of displaying received sensor data from the PLC without backlog due to display buffering using 100M Bit/s link?
	

	124
	
	5
	Is the DVU capable of displaying received status data from the PLC without data loss using 100M Bit/s link?
	

	125
	
	5
	Is the DVU capable of displaying the received status data from the PLC without backlog due to display buffering using 100M Bit/s link?
	

	126
	
	5
	Is the DVU capable to displaying received message data from the PLC without data loss using 100M Bit/s link?
	

	127
	
	5
	Is the DVU capable of displaying received message data from the PLC without backlog due to display buffering using 100M Bit/s link?
	

	
	
	
	3.6.1 INSTALLATION SCRIPT
	

	128
	
	5
	Is there an installation script?
	

	129
	
	5
	Does the installation script install all of the necessary DVU files (exe, config and documentation files)?
	

	130
	
	5
	Are the files installed in the correct places?
	

	131
	
	5
	Are the default registry settings configured as appropriate?
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