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1.0
Introduction

1.1
Purpose

Include a statement about the intention of this document and to whom the statement of understanding is between, as applicable.

This document describes the features to be implemented during phase II development of the 6046 Data Visualization Utility (DVU). It serves as a statement of work for the RESON Software Engineering Group.

Once approved, any desired changes from the specifications described herein should be negotiated by affected parties and must be made according to the Software Change Control procedures.

1.2
Scope

Include a statement about the system and/or customers that this feature is directed towards.

The features described by this SRS pertain to both general DVU requirements and specific requirements of both the Thales and MBARI AUV programs
.

Specific features of the 6046 Payload Controller (PLC) software are addressed in a separate SRS.

1.3
Definitions/Acronyms

	AUV
	Autonomous Underwater Vehicle.

	DVU
	Data Visualization Utility: the software component of the RESON 6046 product suite described by this SRS. It is a remote client of the PLC.

	ICD
	Interface Control Document: a document describing either a hardware or software interface to a system or subsystem.

	PLC
	Payload Controller: the 6046 software component that typically runs in an AUV and is responsible, in part, for command and control of its subordinate sensors and coordinated data logging.

	SRS
	Software Requirement Specification: a specification providing the software level description of the software features to be implemented.


	Alarms & Warnings
	Alarm or warning refers respectively to a known failure or alterable condition in order to be reported. The following definitions are applicable:

· Setting & clearing — setting refers to a significant condition having been detected thus the corresponding alarm or warning becoming active. Conversely, clearing is the removal of the alarm or warning, usually in response to the removal of the trigger condition.

· Enabling/disabling — a client may elect to exclude certain alarms or warnings from being reported to themselves. Accordingly, enabling refers to the exclusion from reporting of a given alarm or warning to a specific client. Clearing is the removal of this exclusivity.

· Acknowledging — is purely a client concept wherein its behavior is client specific. Typically, however, a client will permit suppression of an alarm or warning, for audio-visual purposes, once the user is aware of its existence and in preparation for subsequent notification.




1.4
References

Cite only references that this document uses directly, typically as a source of requirements or constraints.

	[1]
	Data Format Definition Format Document: SeaBat™ 7k Data Format, vol. i, RESON Inc., 2004,  Doc. No. 11542,  Version 0.52.

	[2]
	Data Format Definition Format Document: SeaBat™ 7k Data Format, vol. iii, RESON Inc., 2004, Doc. No. 12088, Version 0.52.

	[3]
	RESON 6046 Payload Controller and Data Acquisition System for MBARI AUV. Version 0.02, September 2002, RESON Inc.

	[4]
	RESON 6046 Payload Controller and Data Acquisition System for Thales AUV. Version 0.93, September 2002, RESON Inc.


2.0
General Description

2.2
Purpose of Feature

This section should be a re-statement of the purpose given in the FRS or other source documentation, rewritten based on software’s understanding of the feature; it should be paraphrased to help show that the features are understood.

The software described by this specification defines the requirements of the 6046 DVU in order to support general AUV operations and address those specific requirements of the MBARI and Thales AUV programs.

2.3
Constraints

This section should contain any constraints on the implementation of this feature, such as standards compliance, hardware limitations, customer specific constraints or other constraints.

2.3.1 The DVU must utilize the RESON 7k data format protocol and PLC command set as given respectively by references [1] and [2].

2.3.2 The DVU shall be capable of operating on the following platforms: Windows 2000 Professional, Windows XP Professional. Support for Windows NT4.0 is desirable.

2.4
Assumptions and Dependencies

This section should contain assumptions and dependencies regarding the requirements and NOT the implementation. These assumptions and dependencies are items that already exist, not items that may happen on the future. Future items will typically be classified as risks and listed in the project plan.

2.4.1 None.

2.5
Limitations and Non-compliances

This section contains items that reference FRS requirements that cannot or will not be implemented. These items are typically identified during the SRS review process. These items should also be listed in the Traceability Matrix to show that the FRS requirement(s) to which they refer have not been overlooked.

Requirement descriptions should reference the FRS or other source document requirement that is addressed by each item in the text. Note that sign-off of the SRS by the Product Manager or appointed delegate indicates acceptance of these limitations and non-compliances.

2.5.1 None.

3.0
Functional Requirements

Break down the software requirements by the categories below. Applicable FRS requirement(s) should be cited and addressed by each.

3.1
User Interface Requirements

Screen captures of the potential UI elements should be included along with each requirement. Since this is not a design document, these should be regarded as concepts, unless a particular UI look has been mandated by the FRS.

3.1.1 The DVU shall provide an alarm, warning and status information panel to display messages as received from the PLC. The panel shall maintain a scrolling historical view of messages received in reverse chronological order (most recent first).

Three categories of messages shall be viewable; each with the time prefixed (as supplied by the PLC) in the associated 7k-message header as follows:

	· Informational:
	not highlighted

	· Warning:
	yellow background

	· Alarm:
	red background


3.1.2 Both a flashing UI component and audible alarm shall be provided by the DVU and operate in the following manner:
3.1.2.1 It shall be visible in all UI panels and displays, regardless of whether the UI is shrunk to its minimum footprint.

3.1.2.2 When an alarm or warning is received by the DVU, the DVU shall automatically be made the front-most application and be restored to its previous footprint, if minimized
.

3.1.2.3 The flashing UI component shall be red for alarms and yellow for warnings.

3.1.2.4 Informational messages shall not cause the UI component to flash.

3.1.3 The alarm, warning and status information panel shall provide controls to permit individual warnings or alarms to be acknowledged and enabled or disabled, as defined in section 1.3. Furthermore, the following shall apply:
· Acknowledgement shall be defined to mean the UI component signaling an alarm or warning will cease to flash and the audio alarm shall be silenced.
· When an active alarm or warning is disabled, the alarm will automatically be acknowledged by the DVU.
3.1.4 The alarm, warning and status information panel shall provide a UI control to query the PLC for a list of currently active alarms or warnings. The following shall apply.

3.1.4.1 Once received, the list of active alarms shall be used to update the display panel.

3.1.4.2 A check box or similar UI item shall be provided to allow the active alarm and warning list to be automatically queried when the application first connects to the PLC.

3.1.4.3 The automatic query-on-connect feature (as defined by 3.1.4.2) shall be disabled unless specifically enabled by the user. The mode shall be stored and restored respectively upon shutdown and startup. Storage may be either via the system registry or a configuration file; whichever is relevant.

3.1.4.4 A UI control shall be provided to allow the list of currently acknowledged alarms, warnings or informational messages to be removed from the list. Note: removal of an active alarm or warning shall not be permitted without first acknowledging the alarm.
3.1.5 A UI control shall be provided to initiate solicitation of a PLC gross health check, either on demand or at a user-definable period. The default period shall be approximately 10s.

3.1.6 A display summary shall be provided to give a quick view representation of the health of the PLC and its sensors on a pass or fail basis.

3.1.7 A sensor tab panel shall be added for control of the 7k-sonar that is consistent with presently available tab panels. Controllable parameters shall include, but not necessarily be limited to, the following:

i. range;

ii. pulse selection;

iii. ping enable/disable;

iv. transmit power;

v. receiver gain (level, automatic/manual mode selection);

vi. ping rate;

vii. manual/automatic sound speed;

viii. TVG coefficients;

ix. blocking limits; and

x. altitude limits

Note: unless otherwise specified, applicable ranges for the abovementioned parameters should cover the corresponding ranges given in reference [1].

3.1.8 The DVU shall provide a dedicated 2D scrolling bathymetric data display with the following features.

3.1.8.1 Selection of manual or automatic scaling.

3.1.8.2 Clearing of the display through the use of a window-based menu.

3.1.8.3 The window and menus are to be consistent with existing RESON 2D-profile display available in the RESON 6041 unless superseded by other RESON UI guidelines.

3.1.9 A trigger controller tab panel shall be provided to permit control of the RESON 7k trigger I/O module. The panel shall:

3.1.9.1 be consistent with presently available tab panels (Figure 1 — Sample Trigger Control Panel, depicts a sample trigger controller panel and is provided for informational purposes only);

3.1.9.2 permit configuration of the 7k-sonar trigger I/0 module ports (for example, pulse characteristics, direction and pulse type) thus control for devices externally connected thereto;

3.1.9.3 allow the user to select the default sensor, using the PLC’s relative indexing, to which 7k-commands will be routed;

3.1.9.4 permit the user to select graphically, or through dialog edit controls, the periods and relative triggering sequences for the devices for a selected sequence; and
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Figure 1 — Sample Trigger Control Panel
3.1.9.5 support multiple trigger sequences

3.1.10 A check box or other UI component shall be provided to allow the initial state of the DVU to be synchronized with the PLC in the following manner:

· upon connection;

· periodically; and

· on demand

3.1.10.1 PLC parameters to be queried are to include:

· logging status;

· current file name (if logging is active); and

· current file size (if logging is active)

3.1.10.2 The default state of this mode shall be inactive after software installation.

3.1.10.3 State data shall be maintained in either the system registry or a suitable configuration file (whichever is relevant) and restored upon startup.

3.1.11 Unsolicited sensor and PLC status messages received from the PLC shall be displayable by the DVU thus:

3.1.11.1 when received;

3.1.11.2 in a dedicated or shared display panel;

3.1.11.3 displayed in textual format in reverse chronological order (most recent first); and

3.1.11.4 decoded messages shall be used to update relevant fields on each of the sensor panels, as appropriate

3.1.12 The Setup tab panel shall permit the following items to be controlled by the user and, once accepted, transmitted to the PLC: 

· approximate maximum logged file size (Mbytes);

· number of records permitted during logging overlap; and

· target PLC logging directory

Note: the UI component controlling the target logging directory shall only be enabled when logging is inactive and vise versa
.

3.1.13 Generic vehicle attitude time-series displays shall be provided as follows.

3.1.13.1 Dynamic mapping of various parameters shall be provided that include (but not necessarily be limited to) the following:

· altitude;

· speed;

· heading;

· depth;

· attitude (heave, pitch, roll, yaw);

· velocity components; and

· acceleration components (angular or rectilinear) 

3.1.13.2 Timeseries parameter mappings shall be persistent and reinstated upon program restart.

3.1.13.3 Timeseries displays shall be updated whenever an appropriate data item is received by the DVU. When multiple data points are embedded in a single record
, the displays will update using either the first data point in the record or the next data point corresponding to the nearest second since the last update; whichever is the smallest duration.

3.1.14 A scrolling navigation textual display, capable of being hidden or displayed by the user, shall be provided. Navigation data will be displayed with the 7k record header’s timestamp prefixed. No provision for geodetic conversion (between grid and geographical coordinates or vise versa) will be provided. 
3.1.14.1 The following specific conversions shall be supported:
· degrees, minutes and seconds to/from degrees and decimal minutes for geographical coordinates; or
· meters to/from survey feet for grid coordinates.
3.1.15 All waterfall displays shall present a menu item [Image][Brightness & Contrast…]
 to present a modal dialog box allowing both the image brightness and contrast to be changed as follows:
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Figure 2 — Waterfall Brightness and Contrast dialog box.
3.1.15.1 The combined application of brightness and contrast to a given pixel value shall be clipped so that the result lies between the visible digital values permissible for the waterfall display. Percentage values on the UI shall be referenced to this range.

3.1.15.2 The brightness and contrast controls shall be “live” so that when the sliders are moved, the values are applied to the imagery. Only when the “OK” button is selected will those values remain in effect. Canceling the dialog will dismiss the current parameters re-instate previous contrast and brightness settings to the main waterfall imagery.

3.1.16 Contrast and brightness values shall apply and persist on a per display basis so that the previous state shall remain in effect when the application is closed. 

3.1.17 All data display window positions and sizes shall persist in either a configuration file or the system registry; whichever is relevant. Upon activation, previous window states shall be restored.

3.1.18 Upon user-application shutdown request, the DVU shall present a UI dialog box to the user to confirm the operation. The dialog box shall be presented during all normal closure scenarios, including, but not limited to: Quit or Exit button, close dialog control or either Escape or ALT-F4 key sequences.

3.2
Command and Control Requirements

3.2.1 When auto-sync mode is active, the DVU shall query the auto-start parameters from the PLC upon startup and maintain its internal state as necessary.

3.3
Data Requirements

3.3.1 The DVU shall be capable of handling a maximum inbound 7k record size of up to 8Mbytes from either the PLC or from replayed 7k data file. Note: per reference [1], section 5.1, a single 7k record may be a fragment of a larger data record.
3.4
Processing/Calculation Requirements

3.4.1 Multiple file selection for replay of 7k or XTF data shall be permitted. The order of file replay shall be from oldest to newest based on the standard 7k and XTF file naming conventions (date and time encoded). The replay order shall be based on the file’s timestamp should the file nomenclature violate the relevant convention.
3.5
Throughput Requirements

3.5.1 The DVU shall be capable of displaying received sensor, status or other received message data from the PLC without data loss or backlog due to display buffering.

3.6
Installation Requirements

3.6.1 An installation script shall be provided to install all necessary DVU files including, but not limited to: executables, configuration data files, documentation and default registry settings.
3.7
Miscellaneous Requirements

3.7.1 None.

4.0
Traceability Matrix

Add a table showing the source requirement number versus the SRS requirement mapping and indicate, with a cross, whether each requirement identified in the FRS exists in the SRS. Additionally, have a column showing whether the feature is defined in the SRS. The intent of the traceability matrix is to:

1. Provide a quick view of whether all the FRS requirements have been addressed in the SRS.

2. Identify any SRS requirements that did not appear in the FRS.

3. Identify any SRS requirements that are not in compliance with the FRS.

4. Provide an easily accessible numbered list of the SRS requirements that can be used to keep the requirements consistent by all the other software work products.

Note: if the SRS is the defining document, then use “Not applicable”.

None — this is a requirements source document.

5.0
Revision History

The major version number is to be incremented for approved versions of this document (see notes for Sign-off below) whereas minor version numbers indicate draft revisions.

	Version
	Date
	By
	Comments

	0.01
	3/22/02
	Wayne Arcus
	Initial creation.

	0.02
	4/9/02
	Wayne Arcus
	Further work on requirements in preparation of peer review.

	1.00
	4/19/02
	Wayne Arcus
	Transition to version 1.00 ahead of approval.

	1.01
	5/21/02
	Wayne Arcus
	Changed nomenclature from Interface and Display Controller to Data Visualization Utility.

	1.02
	8/26/02
	Wayne Arcus
	General update of requirements and post-review changes.

	1.03
	2/24/03
	Wayne Arcus
	General update/revision.

	1.04
	5/23/03
	Wayne Arcus
	Update triggering requirements, general update and reformat document.

	1.05
	3/12/04
	Wayne Arcus
	General update including SQC reported anomalies.

	1.06
	8/26/05
	Wayne Arcus
	Further clarified 3.1.14, updated reference list and noted 7k fragmentation support in 3.3.1. Added requirement 2.3.2


6.0
Sign Off

Approval is signaled only when all of the following stakeholders, or their authorized delegates, have signed below. Once approved, changes must be made in accordance with the Software Change Control procedures.

	Function
	Name
	Date
	Signature

	SRS Author / SW Project Manager
	Wayne Arcus
	
	

	SW Development Manager 
	Mindy Ferguson
	
	

	SQA / SQC Representative
	Larry Andrews
	
	

	7k Project Manager
	Steve Weymann
	
	


� 	c.f. references [3] & [4]


� 	thus ensuring the alarm or warning is visible


� 	The PLC will reject a command to change the logging directory when logging is active


� 	Attitude or velocity rates of change


� 	typically the case for high data rate sensors


� 	brightness refers to the addition of an offset to each pixel value while contrast is a linear scale factor (multiplier)
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