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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 Payload Controller software. 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 herein pertain to both generic AUV Payload Controller (PLC) software features and the specific requirements of the Thales and MBARI AUV programs
.

Note: features of the 6046 Data Visualization Utility (DVU) are specifically addressed in a separate SRS.

1.3
Definitions/Acronyms

	SRS
	Software Requirement Specification: a software level description of software features to be implemented — typically in response to a Feature Requirements Specification or as a stand-alone source of required features.

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

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

	SCM
	Service Control Manager: an NT system process that allows configuration and control of NT service programs — programs that are capable of being started and shutdown by the operating system.


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

	[2]
	Data Format Definition 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 features described herein will permit the RESON 6046 PLC to conduct general AUV operations and address specific requirements of the MBARI and Thales AUV programs as defined in references [3] and [4].
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 PLC must be capable of executing on the following platforms: Windows 2000 Professional, Windows XP Professional.  Support for Windows NT 4.0 Workstation and Windows XP embedded is desirable.

2.3.2 The PLC must be capable of executing on the designated RESON 7-I computer system, configured for both AUV and non-AUV environments, and be able to execute successfully in conjunction with the RESON 7k-series software.

2.3.3 The PLC shall be capable of running as either a NT service or console program. When running as a service, the PLC must not write to the UI as there is no guarantee that a user-account (thus window station) will be available.

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 Integration of the RESON 7k sonar system is dependent upon completion and of the RESON 7k sonar, related software, firmware and hardware components and release of internal documentation specifying the API through which communications will occur.
2.4.2 Collection of environmental data from MBARI’s Dorado vehicle is dependent upon MBARI message format being compliant with documented Bluefin vehicle data protocol as defined in reference [2]. 

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 Since the PLC must be capable of running in an unmanned environment,   it must not require user acknowledgement.

3.1.2 The PLC shall suppress output to the console when running as an NT service.

3.2
Command and Control Requirements

3.2.1 A registry parameter
 shall be provided to support enabling or disabling of auto-start mode. When enabled, auto-start mode will activate logging and active subordinate sensors after the successful completion of the PLC startup process. By default, auto-start mode shall be disabled.

3.2.2 A remote command shall be provided to allow connected remote hosts to change the state of the auto-start mode and its corresponding registry setting.

3.2.3 The PLC shall support a variable subordinate sensor connection delay period on a per sensor basis via its configuration file. If so configured, the time in seconds shall specify the approximate period after which the PLC has started and been internally initialized until the first sensor startup will be attempted. Each successive sensor shall be started at the specified period relative to completion of the previous sensor’s startup procedure.

If no delay is specified, the sensor’s startup will be attempted immediately after the PLC or previous sensor’s startup has completed; whichever is appropriate.

3.2.4 The PLC shall permit subordinate sensors to be periodically queried to determine their general health and the PLC’s connection thereto. During this process, if a connection is determined to have failed or a sensor deemed to be unresponsive, an automatic connection or recovery shall be attempted, where practical.

3.2.5 When a sensor failure has been detected, an alarm shall be raised if it is not already active.

3.2.6 The PLC gross health check, as described by 3.2.4, may be controlled by any connected remote client in the following ways:

3.2.6.1 On demand
3.2.6.2 Enabling or disabling automatic querying

3.2.6.3 Changing the automatic query period

3.2.7 When a health check query is made, the PLC shall reply to the remote client with a general health message for the system. The health message shall contain at least the following information:

· Number of sensors being reported

· Sensor index and flag for each sensor’s health reported. The flag shall be 0 for unhealthy or 1 for healthy.

3.2.8 The activation state and period of the automatic health status mode shall be restored by the PLC upon startup, using suitable registry entries.

3.2.9 The PLC shall maintain a list of active alarms and support the following features:

3.2.9.1 Whenever a new alarm is activated or an existing alarm clears, unsolicited notification to each connected client(s) shall result.

3.2.9.2 Allow any remote client to query the current alarm state via a dedicated remote command.

3.2.10 Alarms shall be capable of being remotely enabled or disabled.

3.2.11 Clearing or setting of an alarm state shall result in a corresponding entry being placed in the Survey Event Log.

3.2.12 The PLC shall support verbose and quiet modes as follows:
3.2.12.1 Verbose mode — the PLC will acknowledge all remotely received commands with a pre-defined message. The message will indicate whether the command was successfully received and handled or whether it failed.

3.2.12.2 Quiet mode — remote commands received by the PLC will not be acknowledged.

3.2.12.3 Verbose or quiet modes shall be independent of solicited query messages and shall not be affected by this mode.

3.2.12.4 Toggling between verbose and quiet modes shall be remotely controllable on a per client basis.
3.2.12.5 The state of verbose or quiet modes shall not be maintained in the registry. Each client will activate verbose mode, as necessary, via remote command per 3.2.12.4.
3.2.13 The RESON 7k sonar system shall be integrated into the PLC sensor suite for the purposes of command and control and data acquisition. The following shall apply:
3.2.13.1 The PLC shall only support local connection mode as given by requirement 3.2.13.1.1. In this context, modes are defined thus:
3.2.13.1.1 Local mode —wherein the PLC is to execute on the same 7-P processor as the 7k-sonar software. In this mode, the PLC shall utilize the sonar’s shared memory interface.

3.2.13.1.2 Remote mode — wherein the PLC and sonar software are network distributed. Note: the PLC shall not support TCP/IP-based client connection to the 7k-sonar at this time.
3.2.13.2 Wrapping common PLC sensor commands using the existing generic PLC command mechanism for the following parameters:

· Range

· Pulses selection

· Ping enable/disable

· Transmit power

· Receiver gain

· Ping repetition period

3.2.13.3 The PLC shall be capable of routing all correctly formatted 7k commands that do not explicitly pertain to the PLC to the nominated sensor, if so configured
. Relative sensor index addressing shall be used.
3.2.13.4 The following records from the RESON 7k sonar will be interrogated at sensor startup and logged when received, irrespective of the collection mode. These records will also be queried whenever a new file is generated when logging is active.
· Configuration settings (record #7001)

· Matched filter settings (record #7002)

· Beam geometry (record #7004)

· Calibration data (record #7005)

3.2.13.5 RESON 7k sonar data records shall be logged as and when received by the PLC. The record shall be logged verbatim with the exception of the system identifier and record counters of the 7k-header
. Note, however, the term data records here refer to sensor and sonar related state and collected data — not command, flow control or internal management message types.
3.2.13.6 The PLC shall support the capability of defining and configuring the 7k-sonar serial ports as follows:

3.2.13.6.1 Configuration state shall be maintained in the registry.

3.2.13.6.2 Configuration state shall be reinstated upon sonar startup and saved to the registry when changed.

3.2.13.6.3 Support remote command or commands for remote control of the serial port configuration and control.
3.2.14 An event driven critical parameter data table shall be maintained by the PLC and permit publishing of system critical parameters to dependent sensors. The generic sensor interface shall be modified to allow sensors to:
i. register and asynchronously update critical parameters in the table;
ii. subscribe to and receive critical parameters from the table when they are updated

Critical parameters shall include, but not be limited to, the following:

3.2.14.1 Sound speed — published by the vehicle computer. Dependent sensors include the RESON 7k sonar.

3.2.14.2 Sensor trigger parameters — derived from trigger controller commands. Dependent sensors include the EdgeTech FSDW system.
3.2.14.3 Vehicle attitude data — collected from the vehicle attitude computer.

Note: in the case of MBARI Dorado vehicle attitude data, the 7k sonar shall collect the data directly via a serial port. The data shall then be routed to the sonar for attitude correction, at the firmware level, and the PLC will subsequently receive this data in a suitably formatted 7k record for logging. Conversely, for the Thales vehicle, requirement 3.2.14.3 shall apply since the attitude data will be received by the PLC and routed to the 7k-sonar.
3.2.15 The PLC shall be capable of synchronizing its internal time through the following methods:

3.2.15.1 Standalone mode — wherein the local system clock and internal high-resolution timer on PLC’s host shall be free running and the PLC shall utilize a network command to grossly discipline the clock. The network Nagle algorithm shall be disabled and message aging accounted for in order to minimize network latencies.

Note: no guarantees of accuracies are given in this mode owing to the non-deterministic network and operating system latencies involved.

3.2.15.2 Slaved mode — the system time is to be synchronized to an external 1PPS input using the RESON 7k sonar I/O module and related firmware and software. The sonar shall be the master time source. The PLC shall be prohibited from setting the system time.
3.2.16 The time synchronization mode shall be selectable by manually setting a registry key. The PLC shall invoke the appropriate mode at startup and the mode shall remain in effect until the PLC is shutdown. 

3.2.17 The PLC shall not discriminate between commands received from multiple connected clients. Each command shall be enacted sequentially as received by the PLC.

3.2.18 Whenever significant system state changes have occurred
, all connected clients shall be notified accordingly — thus permitting clients to maintain current system status.

3.2.19 The PLC shall utilize a single TCP/IP socket port to listen for incoming client connection requests; the default port number shall be 6046. The port number shall be read by the PLC on startup from the registry and remain in effect until the PLC is shutdown.

3.2.20 Routed 7k data format messages will be intercepted and pre-processed prior to dispatch in order to update critical system parameters.
3.2.21 The EdgeTech FSDW subsystems shall subscribe to all necessary system critical parameters to permit their ranges (or equivalently the ping periods) and pulse repetition rates to be matched
.

3.3
Data Requirements

3.3.1 The PLC shall support data logging in the 7k data format, as defined by references [1] and [2].

3.3.2 Automatic switching of logged data files shall be based on the approximate file size. Sequential file names shall utilize the nomenclature “YYYYMMDD_HHMMSS.s7k”, representing the system time (UTC) that the file is created. The default approximate file size shall be 200 Mbytes and shall be maintained in the registry, restored upon PLC startup and remotely controllable.

3.3.3 When a logging data file is automatically switched, an overlap between successive files shall be maintained to aid downstream processing. The default overlap shall be 100 records but maintained in the registry, restored at PLC startup and saved back to the registry during PLC shutdown.

3.3.4 Remote command or commands shall be provided to allow clients to remotely change the file overlap and approximate file size.

3.3.5 A remote command shall be provided to allow clients to remotely change the logging directory to which the PLC will store collected data. This feature shall only be permitted when logging is disabled. The PLC shall actively enforce this policy by rejecting such a command when logging is active.

3.3.6 Whenever the PLC creates a new data file, a file header record (record # 7200, of [1]) shall be written as the first record after creation.

3.3.7 PLC Survey Event Log entries shall include identifiers to distinguish between sensors or remote clients for which the events pertain. Event reporting shall include (but not be limited to) alarms, remote commands and status updates.

3.3.8 A Survey Event Log file shall be maintained in the same directory as the PLC executable and utilize the fixed name “6046.log”. Successive PLC sessions shall append to the Survey Event Log or a new file created; whichever is appropriate. 

3.3.9 The following pertains to the PLC collection modes relevant to the RESON 7k sonar system output.
3.3.9.1 Supported modes:

· Mode 1: No data collection

· Mode 2: Generic sensors (record #s 1000 – 1999)

· Mode 3: Beam data (record # 7008)
· Mode 4: Bathymetric data (record # 7006)
· Mode 5:  Backscattered Imagery data (record # 7007)
· Mode 6: All data.
Note:
i. Modes 3, 4 and 5 shall include collection of all records numbers in the range 7000 – 7005 inclusive.

ii. Multiple modes may be active simultaneously.

3.3.9.2 The collection mode shall be stored in a dedicated registry key and be reinstated by the PLC upon startup.
3.3.9.3 Collection modes 4 and 5 shall be the default modes after installation.

3.3.10 An integrated sensor module shall be provided for acquisition and formatting of Bluefin format
 vehicle and environment data. Acquisition shall be via UDP broadcast, at the nominal rates specified in appendix A of [2]. The UDP port number is to be configurable via a dedicated registry setting.

3.3.11 Bluefin data frames shall be accumulated and stored using the record #3100, logged and made available to subscribing remote clients, as described by [2].
3.3.12 A generic sensor module shall permit external sensor data to be received by the PLC and logged in its normal course of operation; similar to any other sensor. This module shall:
3.3.12.1 Provide a socket server to which multiple clients may connect and transmit sensor data in the 7k data format (as described by reference [1]).  Datagram and Stream Socket server capability supporting UDP/IP and TCP/IP protocols respectively shall be supported; configuration via registry setting at sensor startup shall be supported.
3.3.12.2 Permit an externally definable port number to be used wherein clients may connect.
3.3.12.3 Validate inbound 7k data records using their:
3.3.12.3.1 basic header characteristics;

3.3.12.3.2 optional checksum (if valid); and

3.3.12.3.3 record length.
3.3.12.4 Generate a suitably defined alarm in the event that a record or record sequence is deemed invalid.
3.3.12.5 Allow the time-tagging mode to be retrieved and configured on startup. Supported time-tagging modes are to be:
3.3.12.5.1 upon data receipt by the PLC; or

3.3.12.5.2 using the record header embedded time (verbatim); and
3.3.12.5.3 configurable via registry or relevant persistent storage.

3.4
Processing/Calculation Requirements

3.4.1 None.

3.5
Throughput Requirements

3.5.1  None.

3.6
Installation Requirements

3.6.1 Installation script(s) shall permit installation of all necessary PLC files including, but not necessarily limited to, executables, configuration data files and documentation. Additionally, default registry settings shall be configured.

3.7
Miscellaneous Requirements

3.7.1 The PLC shall utilize an Aladdin HASP4 Time dongle
 in order to protect itself from unauthorized use. The internal format of the dongle is to be backward compatible with the RESON 6041 version 4 dongle.

3.7.2 The PLC shall check for the presence of a valid dongle at startup, periodically during normal system operation and at critical system operations. If at any time a valid 6046 dongle is not detected the PLC shall raise an alarm
 then immediately terminate.
3.7.3 The PLC must be capable of interfacing to, and collecting data from, the following 7k series of sonars: 7100, 7125 and 7128
.

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 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
	3/7/02
	Wayne Arcus
	Initial creation.

	0.02
	3/22/02
	Wayne Arcus
	Further work on requirements and general template instructions in preparation for initial release for comment.

	1.00
	4/19/02
	Wayne Arcus
	Updated after feedback from review and transition to version 1.00 in preparation for approval.

	1.01
	5/21/02
	Wayne Arcus
	Modified nomenclature from Interface and Display Controller to Data Visualization Utility plus minor clean up.

	1.02
	8/20/02
	Wayne Arcus
	General update.

	1.03
	8/26/02
	Wayne Arcus
	Added requirements 3.2.22, 3.2.23 and 3.7.1 and updated following review.

	1.04
	2/26/03
	Wayne Arcus
	General clarification and overhaul of requirements. Also further work on 7k sonar requirements.

	1.05
	5/23/03
	Wayne Arcus
	General update and modify document format.

	1.06
	3/12/04
	Wayne Arcus
	Included SQC issues/comment plus general update.

	1.07
	4/19/04
	Wayne Arcus
	Add requirements pertaining to extended AUV programs (c.f. 3.3.12 and 3.7.3).

	1.08
	8/25/04
	Wayne Arcus
	Removed requirement 3.2.1 per DevTrack, updated references, updated generic 7k sensor capability.


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

	Author, SW Project Manager
	Wayne Arcus
	
	

	SW Engineering Manager
	Mindy Ferguson
	
	

	SQA/SQC Representative
	Larry Andrews
	
	

	7k Project Manager
	Steve Weymann
	
	


� 	c.f. references [3] & [4]


� 	Key ".DEFAULT\Software\RESON\6046\ActivateOnStart"


� 	thus providing implicit support for the trigger controller (via records 7300 to 7302)


� 	required for integrated logging purposes


� 	As determined by the PLC.


� 	Note: failure to do so will likely result in a range/sample size mismatch thus data output cessation. This is a requirement of the EdgeTech FSDW system in external trigger mode.


� 	MBARI environment data is to conform to the Bluefin vehicle data format as defined in [2]


� 	This is likely to change in future as group policy is under review. Nonetheless this requirement still holds and will be changed in the SRS when applicable.


� 	thus writing an appropriate entry in the Survey Event Log and notifying connected clients


� 	In so doing, it is anticipated that all 7k series sonars will be supported.
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