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�HIGH�LEVEL DESIGN

CONOPS

Scope

PFPS is the Portable Flight Planning System, which executes on an IBM�Compatible (80386 and greater) personal computer using Windows 95 and Windows NT.  PFPS enables mission planners to perform route planning in an unclassified environment.  TAMPS is the Navy's Tactical Aircraft Mission Planning System which executes on SUN Ultra computers using UNIX.  TAMPS provides mission planners an automated means to plan and analyze mission routes against targets in an operational area and download the data to data loaders which can then be used to load mission data into the aircraft.

There will be times when mission planners need to transfer route information between PFPS and TAMPS.  The interface should be one way, from PFPS to TAMPS.  Currently, there is no interface between PFPS and TAMPS.  Route data must be entered manually on both systems.  A mission planner using PFPS on a PC may generate several routes that need to be further scrutinized by TAMPS and then downloaded to the data loaders.

This SOR would provide the required interface to allow missions to be planned in PFPS and then transferred into TAMPS.  It should be noted that not all the data to define a route in PFPS will be transferred to TAMPS.  

The PFPS to TAMPS interface will consist of an API, which a PFPS user will utilize to select and export routes to a 3.5î high�density PC diskette.  This diskette is then inserted into a TAMPS workstation and TAMPS will have an API to allow for import of a selectable set of the PFPS routes into TAMPS.

Applicable Documents

Government Documents

Specifications

Standards

Other Publications

Tactical Automated Mission Planning System (TAMPS) Version 6.1, Interface Design Document (IDD), date July 1996.

Tactical Automated Mission Planning System (TAMPS) Version 6, Human-Machine Interface Style Guide.

Tactical Automated Mission Planning System (TAMPS) Version 6.1, System Specification, date July 1996.

Non�Government Documents

Impact Analysis

Users

Mission Planners

PFPS to TAMPS Interface

PFPS mission planners will have the ability to plan a set of routes on their unclassified PC computers and export the routes to a PC diskette.  There will need to be a PFPS/TAMPS exchange client application that will export the PFPS route data into an appropriate pre�defined file format.  The fields and format of the file are described in the preliminary IDD section of this document.  The diskette will then be inserted into an Ultra workstation that will be running TAMPS 6.2.  TAMPS will then ìpullî the routes from the diskette into TAMPS.

Once the TAMPS user has selected an MPM, the user will have the ability to view a list of routes on the PFPS generated PC diskette and select a set of these routes for import into TAMPS.  Once the transfer is complete, the user will have the ability to perform further detailed mission planning and possible downloading of the mission data to the data loaders.

The routes generated by PFPS that are on the diskette are associated with an aircraft (i.e. F�18, F14, E2C, AH�1, etc.). The TAMPS user will utilize the appropriate Mission Planning Module (MPM) within TAMPS to further plan the PFPS generated mission. Only aircraft and helicopter MPMs will be able to import PFPS generated routes.

Systems Administrators

No impact.

Performance and Sizing

Performance of the PFPS Import and function will be dependent on the number of routes to be imported.

The size of the import files is a function of the number of waypoints associated with a route and the elements in the data set associated with each waypoint.  There will be a separate file for each route to be imported.  Assuming that a route will consist of 50 waypoints and that the elements in the data set associated with a waypoint consists of the fields defined in the preliminary IDD section of this document (i.e. sequence number, point type, latitude, longitude, altitude), then the size of the file containing the route data for importing will be less than 8KB.

Implementation of the PFPS Import capability in the TAMPS core shall not have a major impact on executable size, since the reuse of many current mission import functions is planned. Depending on the complexity of the HMI added for control, the executable size increase should be less than 500K.

Route Transfer Timing

The time required by the PFPS Import function to import route data will be comparable to or less than the time required to perform the current TAMPS Import function. Therefore, to import a 50 waypoint route into TAMPS will take less than one minute.

Operating Locations

TAMPS operates in both ashore and afloat environments.  PC computers that have the PFPS program are also available in both ashore and afloat environments.

The PFPS�TAMPS route transfer capability will be possible between any PFPS computer and TAMPS workstation that have a functional 3.5î high�density PC�formatted diskette.  Since the transfer of data between the two systems is via diskette, this capability is regardless of the location of the computers (i.e. ashore or afloat).

It will not be possible to transfer PFPS routes to TAMPS using the Mission Planning Local Area Network (MPLAN).

Hardware and Software Configuration

TAMPS will execute on SUN (Ultra and greater) workstations and PFPS will execute on IBM�Compatible (80386 and greater) personal computers.

System Hardware

Both the PC computers running PFPS and the Ultra workstations running TAMPS need to have access to a 3.5î high�density PC�formatted diskette drive.

System Software

Only routes generated by the Department of Defense (DoD) Portable Flight Planning System (PFPS) version 3.0 will be importable into TAMPS version 6.2.  Previous versions of PFPS and TAMPS will not be supported.  

Additionally, for PFPS routes to be exported to a diskette, it will be necessary to have the Navy provided PFPS/TAMPS export client application.  This software will be provided on a separate diskette provided along with the standard TAMPS 6.2 software distribution.  

Description of Processing

PFPS to TAMPS Interface

Exporting PFPFS Generated Routes to 3.5î High�density PC�Formatted Diskette

The PFPS operator will have the ability to select a list of routes to be exported to a 3.5î high�density PC�formatted diskette.  The fields and format of the files containing the route data are defined in the preliminary IDD of this document.

Requesting List of Available Routes for TAMPS Import

The TAMPS operator will have the ability to request a list of available routes for import on the PFPS generated diskette.

Retrieving Routes

Once the TAMPS user has selected an MPM, the user will have the ability to retrieve a specific route or set of routes from the PFPS generated diskette.  For each route, the route name will be determined to be unique within TAMPS.  A new field will be added to the apt route structure within TAMPS.  The field is called ësource idí.  This field will be used to identify the source of the TAMPS route.  Most of the time it will be ëTAMPSí.  However, for PFPS generated routes that are being imported into TAMPS, it will be set to ëPFPSí.  Once a PFPS generated route is modified within TAMPS and re�saved within TAMPS, then the source id will be changed to ëTAMPSí.

If the route name is already in use within TAMPS, then TAMPS will inform the operator of the conflict and wait for further instructions.  If the route name is not in use within TAMPS, then TAMPS will load the route data in a pre�defined structure for database storage.  Route data needed by TAMPS that is not contained in the PFPS generated route data will be initialized with default values.  These default values will be a function of the aircraft type.  

Database Storage of Route Data

A TAMPS user can import a PFPS generated route only after the user has selected a MPM. Therefore, TAMPS will use CORE public functions and any registered MPM unique functions to take the data contained in the pre�defined PFPS generated import structure and place the data into the appropriate TAMPS databases.

Detailed Planning of the Route within TAMPS

Once the PFPS generated route is stored within the TAMPS databases, then the TAMPS user will be able to retrieve the route for further detailed planning within a TAMPS MPM.

Draft User Interface

�

Figure 1.2�1.  HMI Hierarchy

The user must first select an MPM within TAMPS.  Then the user will select the Import PFPS option off the import/export. Selecting the Import PFPS option will invoke the PFPS Load Processor. 

�

Figure 1.2�2.  Floppy Read Error

The error message above will be displayed to the user if the PFPS Load Processor encounters an error while reading the route names file on the PC floppy.

��

Figure 1.2�3.  PFPS Generated Routes on Floppy

The window above will be displayed to the user after the PFPS Load Processor successfully reads the filenames that contain route data generated by PFPS.  The user will have the ability to select the routes to be imported into TAMPS.  To load PFPS missions, the user will highlight the appropriate routes from the list of available routes and then ëOKí or ëApplyí.  The only difference between ëOKí and ëApplyí is that ëOKí will perform the load and exit the HMI, while ëApplyí will perform the load and leave the HMI up on the screen.  The user will select ëCancelí to exit the HMI and ëHelpí to activate the standard TAMPS ëHelpí HMI.

�

Figure 1.2�4.  Floppy Read Error

The error message above will be displayed to the user if the PFPS Load Processor encounters an error while reading a selected route file on the PC floppy.

�

Figure 1.2�5.  File Format Error

The error message above will be displayed to the user if the PFPS Load Processor determines that the route file format does not match with the file format expected by the PFPS Load Processor.

�

Figure 1.2�6.  Invalid Aircraft Type

The error message above will be displayed to the user if the PFPS Load Processor determines that the aircraft type defined in the route file does not match with the MPM selected by the TAMPS user.

�

Figure 1.2�7.  Rename PFPS Generated Route

The figure above will be displayed to the user if the PFPS Load Processor determines that the route name is currently in use by another TAMPS route for the given MPM and TAMPS user.  The planner will enter a new route name and select ëOKí to continue the load processor.  The planner can select ëCancelí to exit the HMI and not the load process.  Selection of ëHelpí will display the standard ëHelpí HMI.

�

Figure 1.2�8.  Default Mismatch

The warning above will be displayed to the user if the PFPS Load Processor determines that the default values contained in the PFPS route differ from any default values defined within TAMPS.  This message is only a warning.  The PFPS Load Processor will continue the import process.

�

Figure 1.2�9.  Database Write Error

The error message above will be displayed to the user if the PFPS Load Processor encounters an error while writing the route to the TAMPS database.

�Statements of Functionality (SOF)

CT2270.0010 The PFPS missions subfunction shall provide the planner the capability to import, via magnetic media, aircraft routes that have been planned on the Portable Flight Planning System (Version 3.0).

The PFPS Load CSC shall provide the TAMPS 6.2 planner the ability to load PFPS generated routes from a 3.5î high�density floppy.

The PFPS Load CSC shall display an error message, if an error is detected reading the route names file from the 3.5î high�density floppy

The PFPS Load CSC shall display an error message, if there is not a diskette in the floppy drive while reading the route names file.

The PFPS Load CSC shall display an error message, if the diskette in the floppy drive is not formatted as a PC high-density diskette while reading the route names file.

The PFPS Load CSC shall display an error message, if there is no route names file on the floppy.

The PFPS Load CSC shall display an error message, if the format of the route names file does not conform to the pre-defined route names file format.

The PFPS Load CSC shall display the route names contained within the 3.5î high�density floppy to the planner.

The PFPS Load CSC shall provide the planner the ability to select one or more routes to load from 3.5î high�density floppy.

The PFPS Load CSC shall import the PFPS generated routes.

The PFPS Load CSC shall display an error message, if an error is detected reading a route file from the 3.5î high�density floppy.

The PFPS Load CSC shall display an error message, if there is not a diskette in the floppy drive while reading a route file.

The PFPS Load CSC shall display an error message, if the diskette in the floppy drive is not formatted as a PC high-density diskette while reading a route file.

The PFPS Load CSC shall display an error message, if there is no route file associated with a selected route on the floppy.

The PFPS Load CSC shall display an error message, if the format of the route file associated with a selected route does not conform to the pre-defined route name file format.

The PFPS Load CSC shall provide the planner the ability to overwrite an existing TAMPS route; if the route name, aircraft type, and planner name combination is currently in use within TAMPS.

CT2270.0020 Imported PFPS routes shall be stored in the TAMPS database.

The PFPS Store CSC shall provide the TAMPS planner the ability to store PFPS generated routes into TAMPS mission data tables. 

The PFPS Store CSC shall initialize all the mandatory data elements associated with a TAMPS route with default values for the selected MPM.

The PFPS Store CSC shall provide the planner the ability to use either the initial data from the MPM or the route file, if any PFPS initialized route data conflicts with the initial default values ised within the TAMPS MPM.

The PFPS Store CSC shall insert all the PFPS generated route data into the TAMPS data structures.

The PFPS Store CSC shall write route data to the appropriate TAMPS databases.

The PFPS Store CSC shall provide a warning to the planner, if an error is detected when writing to the database.

CT2270.0030 Mission planners shall have the ability to open stored PFPS routes from TAMPS MPMs.

Existing TAMPS functionality shall enable the TAMPS planner the ability to go to a specific aircraft MPM and open a TAMPS route that contains PFPS generated route information.

�Requirements Trace

RTDB

CT2270.0010�The PFPS missions subfunction shall provide the planner capability to import, via magnetic media, aircraft routes that have been planned on the Portable Flight Planning System (Version 3.0).��CT2270.0020�Imported PFPS routes shall be stored in the TAMPS database.��CT2270.0030�Mission planners shall have the ability to open stored PFPS routes from TAMPS MPMs.��Administrative Trace

The following system spec statement should be modified with change bars and strikeout.

Spec Paragraph�RTDB�Action���������������Allocation Trace

Specification Sentence�RTDB�SOF Para-graph and Sentence Number (s)�User Interface�Software File Name�Unit 

Test�Functional Test��3.4.1.1.1.11.1∂1S1�CT2270.0010�1.3.1, 1.3.2�2.1.1-1, 

2.1.1-2,

2.1.1-3,

2.1.1-,4 

2.1.1-5,

2.1.1-6, 

2.1.1-8,

2.1.1-9,

2.1.1-10, 

2.1.1-11,

2.1.1-12, 2.1.1-13, 

2.1.1-16�apl _import_pfps_routes_cb()

apl_display_pfps_import_error()

apl_create_pfps_import_error()

apl _pfps_import_error_cancel_cb()

apl_display_routes_for_import()

apl_create_routes_for_import()

apl routes_for_import_ok_cb()

apl routes_for_import_apply_cb()

apl routes_for_import_cancel_cb()

apl routes_for_import_help_cb()

apl routes_for_import_select_all_cb()

apl_check_route_name()

apl_delete_tamps_route()��2.8.1,

2.8.2,

2.8.3, 

2.8.5 ��3.4.1.1.1.11.1∂1S2�CT2270.0020�1.3.3, 1.3.4, 1.3.5, 1.3.6, 1.3.7, 1.3.8�2.1.1-7, 2.1.1-14, 2.1.1-15�apl_process_routes_for_import()

apl_initialize_route()

apl_display_pfps_import_question()

apl_create_pfps_import_quesion()

apl _pfps_import_question_ok_cb()

apl _pfps_import_question_cancel_cb()

apl_write_tamps_route()

apl_display_pfps_import_message()

apl_create_pfps_import_message()

apl _pfps_import_message_cancel_cb()��2.8.4,

2.8.6,

2.8.7��3.4.1.1.1.11.1∂1S3�CT2270.0030�1.3.9�N/A�N/A�N/A�2.8.4��

Assumptions

Spec Paragraph�RTDB�Assumption���CT2270.0010�Any changes to PFPS to export the formatted file or write the floppy are not part of this effort.���CT2270.0020�TAMPS STR 6755 selectable route validation may impact this effort.���CT2270.0030�Any MPM which does not use the standard TAMPS mission open functionality may have to modify their MPM to retrieve the PFPS route data.���Data Flow Diagram
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Figure 1.5�1.  PFPS to TAMPS Context Data Flow Diagram

To transfer a set of routes generated on a PC workstation running PFPS, the PFPS user needs to invoke the PFPS/TAMPS Export Application.  This application is to be developed outside of this SOR.  The PFPS/TAMPS Export Application will retrieve route data through the PFPS Route Server.  Then the PFPS/TAMPS Export Application will send the route data to a PC floppy.  The contents and format of this file are in the preliminary IDD of this document.  There will be one file for each route to be transferred and an additional file that contains the names of the routes on the PC floppy.  The TAMPS user can retrieve a subset of the routes on the PC floppy by invoking the TAMPS Import option that will run the PFPS Load Processor.

�

Figure 1.5�2.  PFPS Load Context Data Flow Diagram

The PFPS Load Processor is invoked when the TAMPS user selects the Import PFPS menu choice.  The PFPS Load Processor will read a PFPS generated PC floppy containing PFPS route data.  The PFPS Load Processor will then perform some data integrity checks to ensure that the PFPS route data conforms to TAMPS route data requirements.  The processor will inform the TAMPS user of any discrepancies.  Once the PFPS route data is successfully imported into TAMPS, the process will write the route data into the TAMPS database.  The TAMPS user will then have the ability to perform additional TAMPS mission planning tasks on the PFPS route. Any MPM which does not use the standard TAMPS mission open functionality may have to modify their MPM to retrieve the PFPS route data.

�

Figure 1.5�3.  PFPS Load Level 0 Data Flow Diagram

The PFPS Load Processor receives input from the TAMPS user and displays output to the user through the display manager.  If the user issues a command to read the PFPS generated PC floppy, then the read floppy processor performs this function.  If there is an error during the PC read command, the read floppy processor sends this message back to the display manager, which in turn informs the user.  Upon successful completion of reading the floppy, the import selected route processor displays a list of PFPS generated routes that can be imported into TAMPS.  The user then has the ability to select a list of PFPS routes to import.  If there is an error reading the file on the floppy containing the PFPS route data, the import selected processor informs the user through the display manager.  Otherwise, the read floppy processor sends the PFPS route data to the import selected route processor for data integrity checks.  If the PFPS route name is already in use within TAMPS, then the display manager will bring up a display that will allow the user to rename the route.  The PFPS Load Processor will automatically generate a unique route name if the user chooses this option in the rename PFPS route window.  Once the route conforms to TAMPS route requirements, then the store route processor will write the TAMPS route to the TAMPS database.  If an error occurs during the writing of the route data to the TAMPS database, the display manager will inform the TAMPS user.

�

Figure 1.5�4.  PFPS Load Level 1 Data Flow Diagram (Display Manager)

The PFPS Load Display Manager receives user commands and selections and displays PFPS Load Processor results and messages.  The user input interpreter takes commands from the user and disseminates them to the appropriate PFPS Load module.  The import route list/selection processor takes commands from the user input interpreter and receives PFPS route filenames from the floppy.  If an error occurred during the floppy read, then the import route list/selection processor informs the message handler.  Otherwise the import route list/selection processor displays a list of possible PFPS routes for import into TAMPS.  The route rename processor enables the user to change the name of a PFPS route, if it is already in use within TAMPS.  The message handler takes error messages from other PFPS Load Processor components and displays them to the user.

�



Figure 1.5�5.  PFPS Load Level 1 Data Flow Diagram (Read Floppy Processor)

The read floppy processor is divided up into two components.  The read filename processor reads the PC floppy for the filenames contained on the floppy.  An error message is sent to the message handler if a read error occurs.  Otherwise, the read filename processor sends the PFPS route filenames to the import route list/selection processor.  The read file contents processor reads the contents of a file selected by the user and sends the route data to the import selected routes processor for further processing or sends an error message to the import selected route processor if an error occurred during the file read.



�

Figure 1.5�6.  PFPS Load Level 1 Data Flow Diagram (Import Selected Routes Processor)

The import route manager takes the selected route names from the import route list/selection processor and sends commands to the read file contents processor to obtain the contents of the PFPS route file on the floppy.  If an error occurred during the read, the import route manager sends an error message to the message handler.  Otherwise, the import manager sends the single PFPS route data to the check route data integrity processor.  The check route data integrity processor ensures that the route file is in the correct PFPS/TAMPS import file format and that the aircraft type contained in the PFPS route data is compatible with the selected TAMPS MPM.  If there is a bad file format or aircraft incompatibility, then the processor sends an error message to the message handler.  Otherwise, the processor sends the PFPS route data to the check route name processor.  The check route name processor ensures that the PFPS route name has not been used already within TAMPS.  If the route name is already in use, then the processor allows the user to either rename the route or check this new name for uniqueness.  The user also has the option to call the generate route name processor.  This processor will automatically generate a unique new route name.  Once the route name is determined to be unique, then the PFPS route data is sent to the store route processor.

�

Figure 1.5�7.  PFPS Load Level 1 Data Flow Diagram (Store Route Processor)

The initialize TAMPS route processor reads the TAMPS database for default data that must be contained in a TAMPS route.  If a database read error occurs, then an error message is send to the message handler.  Otherwise, the TAMPS initial route data is sent to the insert PFPS route data processor.  This processor takes the PFPS route data from the import selected route processor and merges the PFPS route data with the initialized TAMPS route data.  If there is a conflict between data in the PFPS route and the TAMPS initialized route data, then a warning message is sent to the message handler.  This will inform the user that some values in the PFPS route data may be changed to TAMPS default values.  The merger route data is sent to the write TAMPS database mission tables processor.  This final processor inserts the TAMPS mission data into the TAMPS database so that the user can perform additional mission planning functions on the route.  If a database write error is encountered, then the processor sends an error message to the message handler.

�cONTROL fLOW

This section displays the control flows for the importing and exporting of PFPS route data into and out of TAMPS.  The first three figures are the control flows associated with importing a PFPS route into TAMPS.  The last two figures are the control flows associated with exporting a TAMPS route for import into PFPS.

To import a PFPS generated route, the TAMPS user must insert the PC floppy containing the PFPS route data into a 3.5î high�density floppy drive that TAMPS has access to.  After the TAMPS user has selected a MPM to work with, the user must then select the Import PFPS menu option.   At this point, the PFPS Load Processor attempts to read the floppy and retrieve a list of routes contained on the floppy.  If a read error occurs, then the processor displays an error message and ends the load process.  Otherwise, the processor displays a list of available PFPS routes for import into TAMPS.  The user selects the routes to be imported into TAMPS.  The user can obtain help on the list of PFPS routes window by selecting the ëHelpí button in the window.  Once the user acknowledges the help message, the user is returned to the list of PFPS routes window.  The user can cancel the import process by selecting the ëCancelí button in the window.  If the user selects the ëImportí button in the window, then the load processor continues with the import process.

��� A ���

The load processor loops through the list of route names and for each route name performs the following steps.  The processor reads the floppy to obtain the contents of the file associated with the route name.  If a read error occurs, then the processor displays an error message and proceeds to the next route highlighted on the route selection list.  Otherwise, the processor checks to see if the format of the file containing the route data conforms to the pre�defined PFPS/TAMPS file structure.  If the file format does not conform with the standard, then the processor displays an error message and proceeds to the next route highlighted on the route selection list.  Otherwise, the processor checks to see if the aircraft type defined in the PFPS route on the floppy is compatible with the MPM selected by the TAMPS user.  If the aircraft type is incompatible with the MPM, then the processor displays an error message and proceeds to the next highlighted route.

The processor now checks to see if the route name is already in use within TAMPS for the user and MPM.  If the route name is already in use, then the processor displays the route name given in the PFPS route file and ask the user to change the route name.  The user has the option of having the processor automatically generate a new unique route name or defining a new route name manually.  If the user selects the generate unique route name from the menu bar, then the processor will generate a new name and proceed with the import process.  If the user decides to manually define a new route name, the user may enter the new name in this window.  The user can obtain help on the rename PFPS route window by selecting the ëHelpí button in the window.  Once the user acknowledges the help message, the user is returned to the rename PFPS route window.  The user can cancel the import process for this PFPS route by selecting the ëCancelí button in the window.  If the user selects the ëOKí button in the window, then the load processor goes back and checks to see if the new route name is not in use within TAMPS.

��� B ���

Once the route name is determined to be unique within TAMPS, then the load processor initializes the TAMPS route structure with default values of variables needed by the TAMPS MPM.  The load processor inserts the PFPS data into the TAMPS route structure.  If there are any discrepancies between any route data between PFPS and TAMPS, the load processor will warn the user.  Once the user acknowledges the warning, the load processor proceeds with the import process.  

Next, the load processor writes the TAMPS route containing PFPS generated route information to the TAMPS database mission tables.  If a database write error occurs, then the processor displays an appropriate error message with the route name.  The load processor finally checks to see if there are any more routes to be imported.  If there are more routes to be imported, then the load processor loops back to read the floppy to obtain the contents of the file associated with the next route name.  Otherwise, the load processor ends the load process.

�

Figure 1.6�1.  PFPS Load Control Flow Diagram (1 of 3)

�

Figure 1.6�2.  PFPS Load Control Flow Diagram (2 of 3)

�

Figure 1.6�3.  PFPS Load Control Flow Diagram (3 of 3)

�Preliminary IDD Information

The list below contains the information required by the PFPS Load Processor for importing a PFPS generated route on a 3.5î PC floppy for TAMPS.  The file structure and field formats are TBD.

Platform Type (F18, F14, Ö)

Launch Time

A list of route points containing:

Sequence Number

Point Type (Launch, Waypoint, Target, Recovery)

Latitude

Longitude

Altitude

The PFPS Load Processor may be expanded in future releases to use the additional list of data for each route point.

Fuel

Gross Weight

Airspeed

�DETAILED DESIGN

CONOP�Changed to reflect one�way PFPS to TAMPS interface.  See sections 2.1 and 1.1.��SOF�Changed to reflect one�way PFPS to TAMPS interface.  See sections 2.1 and 1.3.��HMI:�Modified to provide a better user interface.  See section 2.1.�����������������������High�Level Design Updates

The interface between PFPS and TAMPS will not be two way.  The CONOPS, SOF, and high�level design were modified to reflect the concept of operations change that the interface is only from PFPS to TAMPS.  Additionally, the rename route capability in the preliminary design has been replaced with the overwrite route capability.

User Interface

The following figures replace the figures given in section 1.2.  These new HMIs provide the same functionality as the HMI defined in section 1.2; however, the new HMI is more user friendly and reflect the changes suggested during an inspection of this design notebook.

�

Figure 2.1.1�1.  Invoking Import PFPS Routes

The display above shows how to access the PFPS Load Processor.  To invoke the Import PFPS Routes menu choice, the user must first select an MPM within TAMPS.  From the window bar for the main MPM window, the user selects File->Import/Export Misisons->Import PFPS Routes. 

�

Figure 2.1.1�2.  Route Names File Floppy Read Error (No Floppy)



�

Figure 2.1.1�3. Route Names File Floppy Read Error (Bad Floppy Format)



�

Figure 2.1.1�4. Route Names File Floppy Read Error (No Route Names File)



�

Figure 2.1.1�5. Route Names File Floppy Read Error (Bad Route Names File Format)

The appropriate error message of the four error messages above will be displayed to the user, if the PFPS Load Processor encounters an error while reading the route names file on the PC floppy.  These error messages inform the user that either there is no diskette in the floppy drive, or the diskette is not formatted as a high-density PC floppy, or there is no RTENAMES.DAT file on the floppy, or the RTENAMES.DAT file on the floppy does not conform to the pre-defined file format.

�

Figure 2.1.1�6.  PFPS Generated Routes on Floppy for Import

The window above will be displayed to the user after the PFPS Load Processor successfully reads the route names file on the PC floppy.  This window is the main interface for the user to import PFPS generated routes.  The user will have the ability to select a subset of the routes for import into TAMPS.  To select a subset of routes, the user can left mouse click on the route names.  Alternatively, the user can use the ëSelect Allí button at the bottom of the display to highlight all the routes and then de�select the routes not to be imported using the left mouse button.

Additionally, the user needs to decide whether the display should list only PFPS routes on the floppy that correspond to the same aircraft type selected by the current TAMPS MPM.  If the user want to see only these PFPS routes, then the user must select the ëShow Only Current MPM PFPS Routesí button at the bottom of the ëImport PFPS Routesí window.  The user can see all the PFPS routes on the floppy, regardless of the aircraft type associated with the PFPS route, if the user de-selects the the ëShow Only Current MPM PFPS Routesí button in the window.

Once the user has selected the routes to be imported and the MPM filter option, then the user must select either the ëOKí or ëApplyí button to import the routes.  The only difference between ëOKí and ëApplyí is that ëOKí will import the routes and exit the HMI, while ëApplyí will import the routes and leave the HMI up on the screen.  The user will select ëCancelí to exit the HMI, ëHelpí to activate the standard TAMPS ëHelpí HMI, and ëSelect Allí to highlight all the routes on the display.

If the user selects either the ëOKí or ëApplyí button, then the PFPS Load Processor will import all the selected routes into TAMPS.

�

Figure 2.1.1�7. TAMPS Database Delete Error Message

The error message above is displayed when the PFPS Load Processor encounters a database error while deleting an existing TAMPS route.

�

Figure 2.1.1�8. TAMPS Database Read Error Message

The error message above is displayed when the PFPS Load Processor encounters a database read error while retrieving data from a TAMPS database table.

��

Figure 2.1.1�9.  Route Data File Floppy Read Error (No Floppy)



�

Figure 2.1.1�10. Route Data File Floppy Read Error (Bad Floppy Format)



�

Figure 2.1.1�11. Route Data File Floppy Read Error (No Route Data File)



�

Figure 2.1.1�12. Route Data File Floppy Read Error (Bad Route Data File Format)

The appropriate error message of the four error messages above will be displayed to the user, if the PFPS Load Processor encounters an error while reading the route data file on the PC floppy.  These error messages inform the user that either there is no diskette in the floppy drive, or the diskette is not formatted as a high-density PC floppy, or there is no route data file on the floppy corresponding to the selected route for import, or the route data file on the floppy does not conform to the pre-defined file format.

�

Figure 2.1.1�13.  Route Name Conflict

The decision message above is displayed, after the PFPS Load Processor determines that the PFPS route to be imported into TAMPS uses the same route name as a existing route within TAMPS.  The user must decide either to overwrite the existing TAMPS route with the PFPS route, or to skip the selected PFPS route and continue processing of the other selected PFPS routes in the ëImport PFPS Routesí window.  If the user wants to overwrite the existing TAMPS with the new PFPS route, then the user must select ëYesí.  By selecting ëNoí, the PFPS Load Processor will skip the current selected PFPS route and continue processing.

�

Figure 2.1.1�14.  Initial Default Data Conflict

The decision message above is displayed, after the PFPS Load Processor determines that initial data from the PFPS route and the default data from the current MPM are in conflict.  For example, if an F18 MPM is importing an F14 PFPS route and initial fuel weight was a valid field to be imported, then it is highly likely that the initial fuel weights are different.  When this message is displayed, the user must decide either to use the data from the PFPS route or to use the data from the TAMPS MPM.  If the user wants the data from the PFPS route to be used, then the user must select ëPFPSí.  By selecting ëMPMí, the PFPS Load Processor will use the default initialization data from the current MPM to fill the misison plan structure.

�

Figure 2.1.1�15. TAMPS Database Write Error Message

The error message above will be displayed to the user if the PFPS Load Processor encounters an error while writing a route to the TAMPS database.

�

Figure 2.1.1�16.  Successful Import Message

The informational message above is displayed, after the PFPS Load Processor completes processing all the selected PFPS routes in the ëImport PFPS Routesí window.

�Database Schema

The TAMPS tables and fields that will be utilized in this SOR are the same tables and fields that are currently used when saving missions within TAMPS.  More specifically, once the apt_msnplan_t mission plan structure, and its sub-structures, are filled with either default data obtained from ait_fillMsnDefaultsStruct or populated from the data associated with the PFPS route, then the adt_insertMission procedure will be used to insert the PFPS route into the TAMPS tables.  The adt_insertMission procedure calls ait_getMpmSpecificFunctions to get any MPM registered save functions.  

The tables and fields that will be effected by this SOR are dependent on the fields defined in the IDD of this document.  The primary TAMPS tables are:  TAMPS_MISSION_PLAN, TAMPS_MISSION_RUNWAY, TAMPS_MISSION_AIRBASE, TAMPS_NAVPOINT, TAMPS_ROUTE, TAMPS_ACTION_POINT, TAMPS_LAUNCH, TAMPS_DIVERT, TAMPS_ACT_DEFS_LMTS, TAMPS_ACT_MSN_DEFAULTS, and TAMPS_LOADOUT.

Additionally, the database schema will be changed for the TAMPS_MISSION_PLAN table.  The misison_source field added to the apt_msnplan_t mission plan structure defined in a_msn_plan/apt_route.h, see section � REF _Ref399912039 \n �2.6.1�, will be added to the end of the TAMPS_MISSION_PLAN table.  All TAMPS Core insert and retrieve routines to this table will be modified to include this new field.

�Control Flow

This section describes the control flow for importing a set of PFPS routes from a PC floppy into TAMPS.  The figure below shows the process.  There are no detailed control flows in this section.  A waiver has been submitted.  The Programming Design Language (PDL) presented in section � REF _Ref399912199 \n �2.5� of this document describes the import PFPS process in more detail.

The user selects the File�>Import/Export Missions�>Import PFPS Routes option from the main MPM menu bar.  Activation of this menu choice causes the process to read the route names file on the PC floppy.  If a read error is encountered, then a PFPS import error message is displayed.  Otherwise, the process displays a ëImport PFPS Routesí window.  The user proceeds to select the set of routes to be imported.  The user can use the ëSelect Allí action button to aid the ease of selecting routes to be imported.  

Additionally, if the user wants to see only PFPS routes that correspond with the MPM selected in TAMPS, then the user can select the ëShow Only Current MPM PFPS Routesí button at the bottom of the import window.  Otherwise, if the user de-selects this button, then all the PFPS routes on the floppy will be displayed.

Once the user selects the routes to be imported and the MPM filter option, then the user selects either the ëOKí or ëApplyí button to process the routes for import.  If the user selects the ëHelpí button, then an extremely helpful message is displayed.  If the user selects the ëCancelí button, then the import process is exited.

The ëprocess routes for importí section reads the route file on the PC floppy for each selected route and tries to import the route into TAMPS. If an error is encountered while importing a route, then the procedure displays an error message that must be acknowledged by the user before the procedure proceeds to the next route to import.  Likewise, if a conflict is identified while importing a route, then the procedure displays an message that requires the user to make a selection before the procedure continues to process the route.  For example, if a PFPS route name to be imported is currently in the TAMPS database, then a window asking the user if the TAMPS route should be overwritten, is displayed.

�

Figure 2.3�1. Detailed Design PFPS Load Control Flow Diagram

Algorithms

None.

 Design description

User selects the File�>Import/Export Missions�>Import PFPS Routes from the main MPM menu bar. 

	Call apl_import_pfps_routes_cb()



Function:  apl_import_pfps_routes_cb()��

Begin

	Detect for diskette in floppy drive

	If(error_detected)

		Set message string = ëTAMPS was unable to read the PFPS route names file

								since there is no diskette in the floppy driveí

		Call apl_display_pfps_import_error(message string)

	Else 

		Detect for PC diskette in floppy drive

		If(error_detected)

			Set message string = ëTAMPS was unable to read the PFPS route names file

									since the diskette is not formatted as a PC high-density floppy.í

			Call apl_display_pfps_import_error(message string)

		Else 

			Open the route names file

			If(error_detected)

				Set message string = ëTAMPS was unable to read the PFPS route names file

										since there is no RTENAMES.DAT file on the floppy.í

				Call apl_display_pfps_import_error(message string)

			Else 

				Determine if the format of the data in the file is OK

				If(error_detected)

					Set message string = ëTAMPS was unable to read the PFPS route names file

											since the RTENAMES.DAT file does not conform with 											the pre-defined format.í

					Call apl_display_pfps_import_error(message string)

				Else 

					Call apl_display_routes_for_import()

				Endif

			Endif

		Endif

	Endif

End





Function:  apl_display_pfps_import_error(message string)��

Begin

	 If(pfps_import_error HMI does not exist)

		Call apl_create_pfps_import_error(message string)

	Endif 

	Manage pfps_import_error HMI

End





Function:  apl_create_pfps_import_error(message string)��

Begin

	Build the pfps_import_error message box with the message string.



	Register action push�button callbacks

	Case 

		Cancel:	Call apl_pfps_import_error_cancel_cb()

	Endcase 

End





Function:  apl _pfps_import_error_cancel_cb()��

Begin

	Unmanage pfps_import_error HMI

End





Function:  apl_display_routes_for_import()��

Begin

	 If(routes_for_import HMI does not exist)

		Call apl_create_routes_for_import()

	Endif 

	Manage routes_for_import HMI

End





Function: apl_create_routes_for_import()��

Begin

	Build the routes_for_import main window

	For each route name read in the route names file do:	

		Populate the extended list with:

			Route name

			Route filename

			Aircraft type

			Planner name

			Creation date

			Interface Control Number

	Enddo



	Set the ëShow Only Current MPM PFPS Routesí toggle button to off:



	Register action pushbutton callbacks

	Case 

		OK:		Call apl_routes_for_import_ok_cb()

		Apply:		Call apl_routes_for_import_apply_cb()

		Cancel:	Call apl_routes_for_import_cancel_cb()

		Help:		Call apl_routes_for_import_help_cb()

		Select all:	Call apl_routes_for_import_select_all_cb()

	Endcase 

End





Function:  apl routes_for_import_ok_cb()��

Begin

	Call apl_process_routes_for_import()

	Unmanage routes_for_import HMI

End





Function:  apl routes_for_import_apply_cb()��

Begin

	Call apl_process_routes_for_import()

End





Function:  apl routes_for_import_cancel_cb()��

Begin

	Unmanage routes_for_import HMI

End





Function:  apl routes_for_import_help_cb()��

Begin

	Call thc_help_cb with the following message:	 

This window displays all the PFPS generated routes that can be imported into TAMPS.  The route name, route filename, aircraft type, planner name, creation date, and interface control number are given for each route.  

You can select a subset of these routes for import into TAMPS.  Use the left mouse button to select a route.  You can also use the ëSelect Allí button at the bottom of the window.  The ëOKí button will import the highlighted routes and exit out of the window.  The ëApplyí button behaves like the ëOKí button, except that the window is still displayed.  The ëCancelí button will exit the window without importing any routes.  The ëHelpí button brings up this window.  To exit out of this help window, select the ëAcknowledgeí button at the bottom of this help window.

The ëShow Only Current MPM PFPS Routesí toggle button at the bottom of the window allows you to see either all the routes on the PFPS floppy or only PFPS routes that correspond to the aircraft type matching with the selected MPM.  To see all the PFPS routes on the floppy, de-select the ëShow Only Current MPM PFPS Routesí toggle button.  To see only PFPS routes that match the selected MPM within TAMPS, select the ëShow Only Current MPM PFPS Routesí toggle button.  The toggle button is selected (turned on) in the display above.

End



Function:  apl routes_for_import_select_all_cb()��

Begin

	For each route defined on the extended list do:

		Set the selection value = true

	Enddo 

End





Function:  apl_process_routes_for_import()��

Begin

	Read selected routes

	Read MPM filter option

	For each selected route do:

		Set continue processing = true

		Set delete_old_route = false

		Build the mission id with the route name, planner name, MPM

		Set status = apl_check_route_name(mission id)

		If(status = DATABASE_ERROR)

			Set continue processing = false

			Set message string = ëTAMPS encountered a database error while reading from the 

									TAMPS database.í

			Call apl_display_pfps_import_error(message string)

		Elseif(status = NAME_IN_USE)

			Set message string = ëThe route name xxx is already in use within TAMPS.  Do you 										want to overwrite the TAMPS route with the PFPS route?í

			Call apl_display_pfps_import_question(message string, ëYesí, ëNOí)

			If(question response = YES)

				Set status = apl_delete_tamps_route(mission id)

				If(status = DATABASE_ERROR)

					Set continue processing = false

					Set message string = ëTAMPS encountered a database error while deleting  												TAMPS route xxx from the database.í

					Call apl_display_pfps_import_error(message string)

				Endif 

			Else

				Set continue processing = false	

			Endif

		Endif



		If(continue processing = true)

/*			Initialize TAMPS route structure with MPM default route data */

			Set status = apl_initialize_route()



			If(status = DATABASE_ERROR)

				Set message string = ëTAMPS encountered a database error while reading from 											the TAMPS database.í

				Call apl_display_pfps_import_error(message string)

			Else /* status = GOOD */

				Detect for diskette in floppy drive

				If(error_detected)

					Set message string = ëTAMPS was unable to read the PFPS route file xxx

											since there is no diskette in the floppy drive.í

					Call apl_display_pfps_import_error(message string)

				Else 

					Detect for PC diskette in floppy drive

					If(error_detected)

						Set message string = ëTAMPS was unable to read the PFPS route file xxx

												since the diskette is not formatted as a PC high-													density floppy.í

						Call apl_display_pfps_import_error(message string)

					Else 

						Open the route file

						If(error_detected)

							Set message string = ëTAMPS was unable to read the PFPS route file 														xxx since there is no route file xxx on the 														floppy.í

							Call apl_display_pfps_import_error(message string)

						Else 

							While(not EOF)

								Read a line of the route data file

								If (does not conform to file format)

									Set continue processing = false

									Set message string = ëTAMPS was unable to read the PFPS 																route file since the route file does not 																conform with pre-defined format.í

									Call apl_display_pfps_import_error(message string)

									Break out of the while loop

								Else 

									If(file data conflicts with MPM data)

										Set message string = ëThere is a conflict between the 																	default data for PFPS route xxx and 																	the default data for this MPM.  Use 																	the default data fro the PFPS route 																	file or the MPM?í

										Call apl_display_pfps_import_question(message string, 																					ëPFPSí, ëMPMí)

										If(question response = PFPS)

											Use the PFPS file data

										Else

											Use the MPM data

										Endif

									Endif 

								Endif 

							Endwhile 

							Close route data file

							If(continue processing = true)

								Set status = apl_write_tamps_route(route structure)

								If(status = DATABASE_ERROR)

									Set message string = ëTAMPS encountered a database error 																while writing PFPS route xxx to the 																database.í

									Call apl_display_pfps_import_error(message string)

								Endif 

							Endif 

						Endif

					Endif

				Endif

			Endif 

		Endif 

	Enddo



	Call apl_display_pfps_import_message()

End





Function: status =  apl_check_route_name(mission id)��

Begin

	Set status = GOOD

	Query TAMPS database for mission id existence 

	If(database read error)

		Status = DATABASE_ERROR

	Elseif(mission id exists in TAMPS)

		Set status = NAME_IN_USE

	Endif 

	Return(status)

End





Function: status = apl_delete_tamps_route(mission id)��

Begin

	Set status = GOOD

	Delete TAMPS route defined by the mission id from the database

	If(database read error)

		Status = DATABASE_ERROR

	Endif

	Return(status)

End





Function: status =  apl_initialize_route()��

Begin

	Set status = GOOD

	Select route initialization date from TAMPS database with MPM aircraft type

	If(database read error)

		Status = DATABASE_ERROR

	Endif 

	Return(status)

End



Function:  apl_display_pfps_import_question(message string, ok_label, cancel_label)��

Begin

	 If(pfps_import_question HMI does not exist)

		Call apl_create_pfps_import_error(message string)

	Endif 

	Manage pfps_import_error HMI

End





Function:  apl_create_pfps_import_quesion(message string, ok_label, cancel_label)��

Begin

	Build the pfps_import_error message box with the message string.



	Register action push�button callbacks

	Case 

		OK:		Set ok push-button label using ok_label

		Cancel:	Set cancel push-button label using cancel_label

	Endcase 



	Register action push�button callbacks

	Case 

		OK:		Call apl_pfps_import_question_ok_cb()

		Cancel:	Call apl_pfps_import_question_cancel_cb()

	Endcase 

End





Function:  apl _pfps_import_question_ok_cb()��

Begin

	Perform the OK tasks

	Unmanage pfps_import_question HMI

End





Function:  apl _pfps_import_question_cancel_cb()��

Begin

	Perform the cancel tasks

	Unmanage pfps_import_question HMI

End





Function: status = apl_write_tamps_route(route structure)��

Begin

	Set status = GOOD

	Insert TAMPS route defined by the route structure into the database

	If(database read error)

		Status = DATABASE_ERROR

	Endif

	Return(status)

End





Function:  apl_display_pfps_import_message()��

Begin

	 If(pfps_import_message HMI does not exist)

		Call apl_create_pfps_import_message()

	Endif

	Manage pfps_import_message HMI

End





Function:  apl_create_pfps_import_message()��

Begin

	Build the pfps_import_message message box with the following message:	 

	ìTAMPS successfully imported all the selected PFPS routes.î



	Register action pushbutton callbacks

	Case 

		Cancel:	Call apl_pfps_import_message_cancel_cb()

	Endcase

End





Function:  apl _pfps_import_message_cancel_cb()��

Begin

	Unmanage pfps_import_message HMI

End



�Interface description

Apt Route Structure Modification

The apt route structure apt_msnpln in the a_msn_plan/apt_route.h file will be modified to include a field called ëmission_sourceí.  This field will be a character field of size APT_NAMELEN (33). This field will be used to identify the source of the TAMPS mission.  Most of the time it will be ëTAMPSí.  However, for PFPS generated routes that are being imported into TAMPS, it will be set to ëPFPSí.  Once a PFPS generated route is modified within TAMPS and re�saved within TAMPS, then the mission_source will be changed to ëTAMPSí.

This apt_msnpln structure modification will require all users of the structure to re�compile and re�link their code.

The new apt_msnpln structure is defined below:

/***************************************************************************/

/* APT_MSNPLN_T                                  a_msn_plan/apt_route.h    */

/***************************************************************************/



typedef struct apt_msnpln {

   char            name[APT_NAMELEN];     /* Name string.                  */

   char            description[APT_TEXTLEN]; /* Description text.          */

   short           id;                    /* Summary number.               */

   short           color;                 /* Color number.                 */

   time_t          open_time;             /* Time mission is opened.       */

   time_t          create_date;           /* Date mission is created.      */

   time_t          modify_date;           /* Date mission is modified.     */

   char            planner[APT_NAMELEN];  /* Planner name.                 */

   int             permissions;           /* Permission status.            */

   UT_CLASS_T      msn_class;             /* Classification information.   */

   char            reference[APT_NAMELEN];  /* Reference name.             */

   char            strike_pkg[APT_NAMELEN]; /* Strike package name.        */

   char        op_area[APT_TEXTLEN]; /* Operational area of interest text. */

   APT_PLATFORM_T  platform;              /* Platform for this mission.    */

   LIST           *launch;                /* Launch points and routes.     **

                                          ** Type APT_LAUNCH_T             */

   LIST           *targets;

   APV_JLOAD_T     jload[3];              /* A structure for each possible **

                                          ** JTIDS load per mission.       */

   APT_CAS_T       cas;                   /* Close Air Support.            */

   LIST           *radar_pred;            /* List of radar predictions     **

                                          ** unassociated with any         **

                                          ** route. (type BRT_RADAR_STRUCT)*/

   char      mission_source[APT_NAMELEN]; /* Source application of mission **

                                          ** ëTAMPSí or ëPFPSí.            */

}

APT_MSNPLN_T;

PFPS Route Names File Structure

The name of the file containing the list of the PFPS route names will be: RTENAMES.DAT

This file will be an ASCII format and will have a line in the file for each route on the floppy.  Each line will contain the following fields:

Route Name					char[25]

Route File Name					char[25]

Aircraft Type					char[10]

Planner Name					char[25]

Creation Date					char[12]	dd-mon-yyyy

PFPS/TAMPS Interface Control Number		char[10]

The fields on the line will be delimited by double quotes and a comma.  The following lines are a sample of a RTENAMES.DAT file that would contain information on three routes.  

 ìRaptor-3 Flt�12î,îRAPTOR12.RTEî,îF�22î,îPFPS User Id 1î,î07�JUL�2003î,îICN 1.0î

ìHornet�01î,îHORNET01.RTEî,îF�18î,îPFPS User Id 2î,î13�JUL�1996î,îICN 1.0î

ìHornet 02î,îHORNET02.RTEî,îF�18î,îPFPS User Id 1î,î28�AUG�1997î,îICN 1.0î

The following Table 2.6.2-1 is a list of the aircraft types listed in Appendix B of the PFPS 3.0.2 Flight Preformance Module ICD, July 1, 1996.

Table 2.6.2-1.

A10A�A6E ��AC130H  �AH1W   ��AV8B_406�AV8B_408��B1B�B2A��B52H�C130A   ��C130B   �C130E   ��C130H   �C141B   ��C17�C2R��C21A   �C5A��C9A�C9C��E2C�E2C_PLUS��E3A�E4B��EA6B�EC130E  ��EC130H  �EC135C  ��EF111A  �F111E   ��F111F   �F117A   ��F117A_WITH_ENHANCERS�F14A��F14BD   �F15ABCD_100_PW_WITHOUT_CFT��F15ABCD_100_PW_WITH_CFT�F15ABCD_220_PW_WITHOUT_CFT��F15ABCD_220_PW_WITH_CFT�F15E_220_PW_WITHOUT_CFT��F15E_220_PW_WITH_CFT�F15E_229_PW_WITHOUT_CF ��F15E_229_PW_WITH_CFT�F15S��F16AB_220_PW�F16A_PW200_LESS_47   ��F16A_PW200_TYPE_47   �F16CD_100_GE_BIG_INLET_BLK_30B��F16CD_100_GE_SMALL_INLET_BLK_30�F16CD_200_PW_BLK_25��F16CD_220_PW_BLK_32�F16CG_100_GE_BLK_40��F16CG_220_PW_BLK_42�F16CJ_129_GE_BLK_50��F16CJ_229_PW_BLK_52�F4E_J79_GE_17EG��F4G_J79_GE_17CE_G�FA18_GE_400��FA18_GE_402�GENERIC_AIRCRAFT��H60_700C�H60_701C��HC130H  �HC130N  ��HC130P  �KC10A   ��KC135A  �KC135E  ��KC135Q  �KC135R  ��LC130H  �MC130EE ��MC130EY �MC130H  ��MH53_GE_100�MH53_GE_7A��RC135S  �RC135U  ��RC135V  �RC135W  ��RC135X  �RF4C��RF5�S15A100 ��S15A100W�S15A220 ��S15A220W�S3B��SF16A220�STORNADV ��STORNIDS�TC135S��U2S�WC130H��WC135B �AH6_CLEAN_PLANK ��AH6_CLEAN_PLANK_WITH_2_M261�AH6_HGS17_M27 ��CH47D �MH6_EPS_0 ��MH6_EPS_3 �MH60K_CLEAN��MH60K_HIGH_DRAG �MH47E ��UH60A_CLEA �UH60A_HIGH_DRAG ��UH60L_CLEAN �UH60L_HIGH_DRAG��PFPS Route File Structure

The route file will be an ASCII format containing information about the PFPS route.  This file format is relatively free form.  The PFPS Load Processor within TAMPS will parse the route file and place the information into the appropriate TAMPS database tables.

There are two reasons that the format of the route file is loosely defined.  The first reason is to provide for future growth of additional route data to be imported into TAMPS from PFPS with a minimum amount of effort.  The second reason is to provide a common format that can be used by TAMPS to import and export route data between TAMPS and other applications.  Although this generic file format may seem like overkill for the PFPS to TAMPS route data interface, the benefit is easily seen; since the file format will be able to handle all route data transference between TAMPS and other applications.  The increased complication of the route file format is minimal.

Each line in the route file will contain information associated with a single field in the route structure and the line must consist contain five fields.  These fields are:

Parent Object

Sequence Number

Object Name

Object Attribute

Object Value

The fields on the line will be delimited by double quotes and a comma.  The sequence number for a parent object must be unique.

For example, the following eight lines define the value of the launch point and recovery point: latitude, longitude, and elevation. 

ìî,î1î,îLaunch Pointî,îLatitudeî,î35.123456î

ìî,î1î,îLaunch Pointî,îLongitudeî,î123.123456î

ìî,î1î,îLaunch Pointî,îAltitudeî,î0 AGLî

ìî,î1î,îLaunch Pointî,îAirspeedî,î350 CASî

ìî,î25î,îRecovery Pointî,îLatitudeî,î35.123456î

ìî,î25î,îRecovery Pointî,îLongitudeî,î123.123456î

ìî,î25î,îRecovery Pointî,îAltitudeî,î0 AGLî

ìî,î25î,îRecovery Pointî,îAirspeedî,î1.1 Machî

As another example, the following line defines the value of the sixth waypoint elevation. 

 ìî,î8î,îWay Point�6î,îAltitudeî,î35000 MSLî

Finally, the following four lines define the value of the Navaid name, type, radial and range associated with Way Point-6.

ìWay Point-6î,î1î,îNavaid-1î,îNameî,îKNIDî

ìWay Point-6î,î1î,îNavaid-1î,îTypeî,îTacanî

ìWay Point-6î,î1î,îNavaid-1î,îRadialî,î160î

ìWay Point-6î,î1î,îNavaid-1î,îRangeî,î23.45î

TAMPS will have a new database table that will define valid attributes (fields) associated with an object.  For example, there will be an entry in the table declaring that latitude is an attribute associated with the launch point object.  There will be another entry in the table declaring that runway is an attribute associated with the navaid object.

TAMPS will have another new database table that will define valid children of an object.  For example, there will be an entry in the table declaring that navaid is a valid child of the launch point object.  

Presently, the following objects and attributes associated with the objects are planned to be used in the PFPS to TAMPS route transfer function.

Object�Attribute (Field)�Attribute Type�Attribute Format and Units��Initial Condition�Aircraft Type�char[10]�N/A��Initial Condition�Launch Date�char[12]�dd-mon-yyyy��Initial Condition�Launch Time�char[11]�hh:mm:ss ZULU�������Launch Point�Latitude�char[10]�signed decimal degrees��Launch Point�Longitude�char[10]�signed decimal degrees��Launch Point�Altitude�char[14]�feet with altitude type��Launch Point�Airspeed�char[10]�Mach or knots with airspeed type�������Climb Out Point�Latitude�char[10]�signed decimal degrees��Climb Out Point�Longitude�char[10]�signed decimal degrees��Climb Out Point�Altitude�char[14]�feet with altitude type��Climb Out Point�Airspeed�char[10]�Mach or knots with airspeed type�������Way Point�Latitude�char[10]�signed decimal degrees��Way Point�Longitude�char[10]�signed decimal degrees��Way Point�Altitude�char[14]�feet with altitude type��Way Point�Airspeed�char[10]�Mach or knots with airspeed type�������Target Point�Latitude�char[10]�signed decimal degrees��Target Point�Longitude�char[10]�signed decimal degrees��Target Point�Altitude�char[14]�feet with altitude type��Target Point�Airspeed�char[10]�Mach or knots with airspeed type�������Recovery Point�Latitude�char[10]�signed decimal degrees��Recovery Point�Longitude�char[10]�signed decimal degrees��Recovery Point�Altitude�char[14]�feet with altitude type��Recovery Point�Airspeed�char[10]�Mach or knots with airspeed type�������Navaid�Name�char[10]�DAFIF name��Navaid�Type�char[10]�navaid type��Navaid�Radial�char[10]�signed decimal degrees��Navaid�Range�char[10]�decimal nautical miles��

Presently, the following object names are valid children of the parent objects in the PFPS to TAMPS route transfer function.

Parent Object�Child Object Name��Launch Point�Navaid��Climb Out Point�Navaid��Way Point�Navaid��Target Point�Navaid��Recovery Point�Navaid���unit test plans and procedures

All code developed by LMTO will undergo both unit and functional testing prior to delivery.  The unit level test will be run by the developers during the coding process, and again by an LMTO QA representative prior to delivery.  The functional tests will be run by the QA representative.

The appropriate  LMTO developer in conjunction with LMTO QA personnel will generate a unit level test to exercise each logic path.  These tests will be developed from the programming design language (PDL) submitted as part of the peer review package.  These tests are designed to  exercise logic paths and as such, will not test boundary conditions.  Developers will use these test cases during their development and as needed will refine them.  The resulting test cases will be run against the code by LMTO QA personnel and results documented in a test log.  The test log will be reviewed with the developer and corrective action taken.

In addition to the unit level testing, LMTO QA personnel in conjunction with the appropriate developer will compile functional ìthroughputî test.  These tests will evaluate the input and output accuracy of the code.  Test cases will be generated to exercise all aspects of the code and will be based on the SOF which will be delivered as part of the peer review package.  The functional test will be designed to test all possible inputs and will therefore be designed to validate boundary conditions.  Prior to delivery, the QA personnel will exercise each of these tests and document results in a test log.  The results will be reviewed with the developer and corrective action will be taken and the test cycle repeated.  No SOR will be allowed to be delivered in final form until all test failures are corrected or have been deferred by the systems engineer.  

Specific test environment will be defined within the test cases themselves or a reference to an environment will be included.  Test personnel, hardware and material requirements will be defined in the test environment.

To verify that all code (paths) has been tested, all test cases will be run utilizing the PureCoverage COTS tool.  The output of PureCoverage will be reviewed and new test cases developed as needed and the test cycle repeated.

Prior to final delivery, QA personnel will demonstrate the results of the functional test in the presence of a member of the TAMPS test team.  Once QA personnel and TAMPS test team members agree that the results of the functional tests are accurately documented, and any failures deferred by the systems engineer, the code will be checked into the ìCMî baseline.  The following test documents will be delivered along with the PEA at final checkin:

Final test results 

Copy of the test logs 

Final output from PureCoverage

Refer to section 1.4.3 for a requirements matrix from SOF statements and the unit tests.

Requirement:	The environment required to perform functional test on SOR 97�13 consists of a TAMPS 6.2 hardware suite (including a 3.5î floppy drive), a 3.5î high�density PC formatted diskette containing PFPS 3.0 generated route data, an MPM, and test personnel familiar with the use of the TAMPS MPM main HMI.

Entry Criteria:	Successful coding of all PFPS Load modules.

Testing:	Results of all tests will be noted in Unit Test Log.  Unsuccessful tests will be repeated after the deficiency causing the failure is corrected.

Exit Criteria:	Successful completion of all PFPS Load unit tests, and completion of Unit Test Log.

The 3.5î high-density PC formatted diskette containing the PFPS 3.0 generated route data can be either generated from the PFPS/TAMPS export application or can be made from within an editor.  Initially, the route data will be made from an editor.  The data will mimic what is to be output from the PFPS/TAMPS export application.  When the PFPS/TAMPS export application is available, then it will be used to generate route data.

The unit test plan are deferred until coding of the TAMPS PFPS Load Processor modules are near completion.



�Functional tests

Requirement:	The environment required to perform functional test on SOR 97�13 consists of a TAMPS 6.2 hardware suite (including a 3.5î floppy drive), a 3.5î high�density PC formatted diskette containing PFPS 3.0 generated route data, an MPM, and test personnel familiar with the use of the TAMPS MPM main HMI.

Entry Criteria:	Successful completion of all PFPS Load unit tests.

Testing:	Results of all tests will be noted in Functional Test Log.  Unsuccessful tests will be repeated after the deficiency causing the failure is corrected.

Exit Criteria:	Successful completion of all PFPS Load functional tests, and completion of Functional Test Log.

The following sections test the components of the TAMPS 6.2 software concerned with the Import PFPS Routes function to be developed by Lockheed (Refer to SOF 1.3.1 through 1.3.9, CT2270.0010, CT2270.0020, and CT2270.0030).  These components provide the ability for TAMPS users to import routes generated with the PFPS route planning application.  The transfer of the route data is via a 3.5î high�density PC formatted diskette.

Refer to section 1.4.3 for a requirements matrix from SOF statements and the functional tests.

Invoking the Import PFPS Routes Menu Item

Test:�Invoking the Import PFPS Routes Menu Item with no floppy in the drive.��Input:�Remove any diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.��Expected Results:�Displaying of the PFPS Import Error message box with no floppy message.��

Test:�Invoking the Import PFPS Routes Menu Item with a non-PC formatted diskette in the drive.��Input:�Insert a non-PC formatted diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.��Expected Results:�Displaying of the PFPS Import Error message box with non-PC floppy message.��

Test:�Invoking the Import PFPS Routes Menu Item with no route names file on the diskette.��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.��Expected Results:�Displaying of the PFPS Import Error message box with no route names file message.��

Test:�Invoking the Import PFPS Routes Menu Item with and invalid route names file on the diskette.��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.��Expected Results:�Displaying of the PFPS Import Error message box with invalid route names file message.��

Test:�Invoking the Import PFPS Routes Menu Item with and valid route names file on the diskette.��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.��Expected Results:�Displaying of the ëImport PFPS Routesí main window.��

Selecting Action Buttons in the PFPS Import Error Window

Test:�Exiting from the PFPS Import Error Window��Input:�Remove any diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Select the ëAcknowledgeí button in the PFPS Import Error window.��Expected Results:�Removal of the PFPS Import Error window.��

Making User Selections in the Import PFPS Routes Window

Test:�Selection of one route for import into TAMPS.��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Left mouse click on a single route in the list portion of the window.��Expected Results:�The selected route is highlighted.��

Test:�Selection of a contiguous set of Import PFPS Routes into TAMPS.��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Left mouse click on a single route in the list portion of the window.

Hold down the ëControlí button and left mouse click another route.��Expected Results:�The entire set of routes between the two selected routes are highlighted.��

Test:�Selection of a non�contiguous set of Import PFPS Routes into TAMPS.��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Left mouse click on a single route in the list portion of the window.

Hold down the ëShiftí button and left mouse click another route.��Expected Results:�The two selected routes are highlighted.��

Test:�De�selection of a route for import into TAMPS.��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Left mouse click on a single route in the list portion of the window.

Hold down the ëShiftí button and left mouse click another route.

Hold down the ëControlí button and left mouse click a route within the list of highlighted routes.��Expected Results:�All the highlighted routes remain highlighted, except for the last route selected.��

Test:�Selection of the ëShow Only Current MPM PFPS Routesí import option.��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Select the ëShow Only Current MPM PFPS Routesí import option.��Expected Results:�The ëShow Only Current MPM PFPS Routesí button is highlighted.

All other import option buttons are unchanged.��

Test:�De-selection of the ëShow Only Current MPM PFPS Routesí import option.��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Select the ëShow Only Current MPM PFPS Routesí import option.��Expected Results:�The ëShow Only Current MPM PFPS Routesí button is not highlighted.��Selecting Action Buttons in the Import PFPS Routes Window

Test:�Exiting from the Import PFPS Routes Window��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Select the ëCancelí button in the Import PFPS Routes window.��Expected Results:�Removal of the Import PFPS Routes window.��

Test:�Invoking ëHelpí from the Import PFPS Routes Window��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Select the ëHelpí button in the Import PFPS Routes window.��Expected Results:�Display of the Import PFPS Routes Help window.��

Test:�Invoking ëSelect Allí from the Import PFPS Routes Window��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Select the ëSelect Allí button in the Import PFPS Routes window.��Expected Results:�The entire list of routes in the list portion of the window is highlighted.��

Test:�Verifying that the ëOKí and ëApplyí button perform the same processing in the ëImport PFPS Routesí window.��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Select a route that you know is already within TAMPS.

Select the ëShow Only Current MPM PFPS Routesí import option.

Select the ëOKí button in the Import PFPS Routes window.

The Route Name Conflict window should appear.

Select ëNOí in the route name conflict window.

Re�select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Re�select the same route that you know is already within TAMPS.

Select the ëShow Only Current MPM PFPS Routesí import option.

Select the ëApplyí button in the Import PFPS Routes window.��Expected Results:�The ëRoute Name Conflictí window should appear as when you selected the ëOKí button.��

Test:�Verifying that the import process identifies a no floppy error for route files.��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Select a route.

Remove the floppy from the floppy drive.

Select the ëApplyí button in the ëImport PFPS Routesí window.��Expected Results:�The ëPFPS Import Errorí window should appear with the no floppy in drive message.��

Test:�Verifying that the import process identifies a non-PC formatted floppy for route files.��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Select a route.

Remove the floppy from the floppy drive.

Insert a non-PC formatted floppy in the drive.

Select the ëApplyí button in the ëImport PFPS Routesí window.��Expected Results:�The ëPFPS Import Errorí window should appear with the non-PC formatted floppy in drive message..��

Test:�Verifying that the import process identifies a route file read error.��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Select a route that you know will cause a read error.

Select the ëApplyí button in the ëImport PFPS Routesí window.��Expected Results:�The ëPFPS Import Errorí window should appear with the no route file message.��

Test:�Verifying that the import process identifies a bad formatted route file.��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Select a route that you know has an invalid route file format.

Select the ëApplyí button in the ëImport PFPS Routesí window.��Expected Results:�The ëPFPS Import Errorí window should appear with bad formatted route file message.��

Test:�Verifying that the import process identifies a route naming conflict.��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Select a route that you know has a route name currently in use within TAMPS.

Select the ëApplyí button in the ëImport PFPS Routesí window.��Expected Results:�The ëRoute Name Conflictí window should appear.��

Test:�Verifying that the import process overwrites an existing route with the PFPS generated route.��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Select a route that you know has a route name currently in use within TAMPS.

Select the ëApplyí button in the ëImport PFPS Routesí window.

Select the ëYesí button in the Route Name Conflict window.��Expected Results:�The Route Name Conflict window should disappear and the PFPS route should be in the TAMPS database.��

Test:�Verifying that the import process overwrites an existing route with the PFPS generated route.��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Select a route that you know has a route name currently in use within TAMPS.

Select the ëApplyí button in the ëImport PFPS Routesí window.

Select the ëNOí button in the Route Name Conflict window.��Expected Results:�The Route Name Conflict window should disappear and the original TAMPS route should be in the TAMPS database.��

Test:�Verifying that the import process identifies a data conflict.��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Select a route that you know has a data conflict between the MPM and the file.

Select the ëApplyí button in the ëImport PFPS Routesí window.��Expected Results:�The ëData Conflictí window should appear.��

Test:�Verifying that the import process uses data from the MPM when a data conflict is identified.��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Select a route that you know has a data conflict between the MPM and the file..

Select the ëApplyí button in the ëImport PFPS Routesí window.

Select the ëMPMí button in the Data Conflict window.��Expected Results:�The ëData Conflictí window should disappear.  Additionally, when you bring up the TAMPS route, it should be the PFPS generated route, with the data that was in conflict set to the values from the MPM.��

Test:�Verifying that the import process uses data from the PFPS file when a data conflict is identified.��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Select a route that you know has a data conflict between the MPM and the file.

Select the ëApplyí button in the ëImport PFPS Routesí window.

Select the ëPFPSí button in the Data Conflict window.��Expected Results:�The ëData Conflictí window should disappear.  Additionally, when you bring up the TAMPS route, it should be the PFPS generated route, with the data that was in conflict set to the values from the PFPS file.��

Test:�Verifying that the import process imports a route with no data conflict.��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Select a route that you know has no data conflict between the MPM and the file.

Select the ëApplyí button in the ëImport PFPS Routesí window.��Expected Results:�The ëPFPS Import Messageí window should appear saying that the import was successful. Additionally, when you bring up the TAMPS route, it should be the PFPS generated route.��

Test:�Verifying that the import process identifies a database read error.��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Select a route that you know will cause a database read error.

Select the ëApplyí button in the ëImport PFPS Routesí window.��Expected Results:�The ëPFPS Import Errorí window should appear with the database read error message.��

Test:�Verifying that the import process identifies a route initialization error.��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Select a route that you know will cause a route initialization error.

Select the ëApplyí button in the ëImport PFPS Routesí window.��Expected Results:�The ëPFPS Import Errorí window should appear with the database read error message.��

Test:�Verifying that the import process identifies a database delete error.��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Select a route that you know will cause a database delete error.

Select the ëApplyí button in the ëImport PFPS Routesí window.

The ëPFPS Import Errorí window should appear database read error message��Expected Results:�The ëPFPS Import Errorí window should appear with the database delete error.��

Test:�Verifying that the import process identifies a database write error.��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Select a route that you know will cause a database write error.

Select the ëApplyí button in the ëImport PFPS Routesí window.��Expected Results:�The ëPFPS Import Errorí window should appear with database write error.��Selecting Action Buttons in the Route Naming Conflict Window

The functional test associated with this section are already performed in sections: 2.8.4.10 and 2.8.4.11.

Selecting Action Buttons in the Data Conflict Window

The functional test associated with this section are already performed in sections: 2.8.4.13 and 2.8.4.14.

Selecting Action Buttons in the PFPS Import Message Window

Test:�Exiting from the PFPS Import Message Window��Input:�Insert a PFPS generated diskette in the floppy drive.

Select ëFile->Import/Export Missions->Import PFPS Routesí from the main MPM menu.

Select a route that you know will import successfully.

Select the ëOKí button in the Import PFPS Routes window.

Select the ëAcknowledgeí button in the PFPS Import Message window.��Expected Results:�Removal of the PFPS Import Message window.��issues and risks

There is a risk that this SOR may not be compatible with the F-18 MPM.  This is because the delivery date for the F-18 MPM update is currently scheduled to be after the core freeze of this SOR.

Additionally, the software developed for this SOR is only for TAMPS.  Since the successful transfer of route data from PFPS to TAMPS requires the PFPS/TAMPS export application to be developed outside of this SOR, there is a risk associated with the dependency on this external application.

For additional issues, see the assumptions given in section � REF _Ref399682178 \n �1.4.4� of this document.

�Administrative

PDR Action Items

Software Lines of Code Estimates

�NEW�MODIFIED�SCRIPTS��Create/Manage Route Import HMI�����Original Estimate�N/A�N/A�N/A��PR Estimate�1600 (1200)�0�0��Process Route and Write to DB�����Original Estimate�N/A�N/A�N/A��PR Estimate�1500�0�0��JMCIS Interfaces�����Original Estimate�N/A�N/A�N/A��PR Estimate�1020 (800)�0�0��Schedule

�	97�13�	97�13���	Planned�	Planned���Start Date�Finish Date��� � ��Detailed Design�Mon 7/7/97�Wed 9/3/97��Peer Review�Wed 9/3/97�Wed 9/3/97��Prepare Critical Design Review Materials�TBD�TBD��Critical Design Review�TBD�TBD��Code Unit and Functional Test Phase�Thur 9/4/97�Mon 12/1/97��Develop SOR Code �Thur 9/4/97�Fri 11/14/97��SOR Unit Test�Wed 11/5/97�Fri 11/21/97��Prepare SOR Unit Test Report�Mon 11/24/97�Wed 11/26/97��SOR Function Test�Wed 11/12/97�Tue 11/25/97��SOR Function Test Report�Wed 11/26/97�Thu 11/27/97��Core Freeze�Mon 12/1/97�Mon 12/1/97��Integrate MPMs�Thu 1/15/98�Mon 2/2/98��Soft Freeze�Fri 2/20/98�Fri 2/20/98��System Test Phase (with MPMs)�Fri 2/20/98�Fri 3/13/98��Test Software and Correct STRs�Fri 2/20/98�Thu 3/5/98��Verification Readiness Review�Fri 3/13/98�Fri 3/13/98��V&V Phase�Fri 3/13/98�Mon 3/30/98��Test Software and Correct STRs�Fri 3/13/98�Fri 3/13/98��Operational Test Readiness Review�Mon 3/30/98�Mon 3/30/98������
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