3.2	Internal Interfaces


TAMPS 6.1 internal software interfaces are described in the paragraphs below in terms of MPM-to-Core interfaces.  Figure 3.2-1 illustrates the relationship between TAMPS Core software and TAMPS MPM software.
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Figure 3.2-1.  TAMPS Internal Software Interfaces





The version numbers for the software compilers used in TAMPS 6.1 are shown in Table 3.2-I.


Table 3.2-I.  TAMPS 6.1 Software Compilers





The TAMPS 6.1 Core MPM default menu options and mnemonics are listed in Appendix B.  Appendix O contains a listing of the MPM-related environment variables.  The TAMPS 6.1 COTS software configuration is provided in Appendix Q.


3.2.1	MPM-to-Core Interfaces


TAMPS internal software interfaces allow the TAMPS MPMs to utilize the Core WSE functions, object hierarchy client layer software, database access software, the data bucket manager, the mapping system, general utilities, aircraft mission planning utilities (e.g., route initialization and route manipulation), standard TAMPS initialization functions, threat software (e.g., RTM generation), mission planning tools (e.g., MU loading),  system administration functions, products  software (to preview and print formatted reports), the tactical map tool kit, the help capability for TAMPS applications, intelligence utilities, GPS functions, and FPM computation software.  The functions that provide these capabilities reside in libraries (i.e., object code modules) within the Core CSCI, and TAMPS MPMs will be able to include them at link time.


The TAMPS Core libraries (i.e., WSE, Object Hierarchy, Database Access, Data Bucket Manager, Mapping System, Utility, Aircraft Mission Planning, System, Threat, Mission Planning Tool,  System Administration, Products, Tactical Map Tool Kit, Help, Intelligence, GPS, and FPM) are written in the ANSI C programming language.  TAMPS internal interfaces allow MPMs written in the Ada programming language to utilize these basic Core libraries via Ada binding software.  For each ANSI C Core library there will be one (1) or more Ada packages that contain the Ada bindings that correspond to the ANSI C functions in the Core library.  TAMPS MPMs will be able to include the Ada packages at compile time.  


The Interface Control Listing provided in Appendix F identifies the Core interfaces associated with each TAMPS MPM (i.e., C library functions, Ada bindings, C header files, Ada packages).


The paragraphs below describe the TAMPS Core libraries, a sample MPM program, and Ada bindings.


3.2.1.1	TAMPS ANSI C Library Interfaces


The COE Core TAMPS libraries (i.e., WSE, Object Hierarchy, Database Access, Data Bucket Manager, Mapping System, Utility, Aircraft Mission Planning, System, Threat, Mission Planning Tool, System Administration, Products, Tactical Map Tool Kit, Help, Intelligence, GPS, and FPM) are described in the paragraphs below.  Detailed information is provided for each library and its component functions.  The detailed information includes the unique TAMPS interface control number (e.g., IFA3001), the calling sequence, a definition of the parameters, a function description, and an example written in the ANSI C programming language that utilizes the calling sequence.  Refer to Appendix M for a comprehensive list of the C header files, and a description of the C structures.


3.2.1.1.1	WSE Libraries


The WSE libraries consist of functions that allow the TAMPS MPMs to install their MPM-specific application calls to the correct pulldown.


Refer to Appendix C, Section C.8 for more detailed information.


3.2.1.1.2	Object Hierarchy Libraries


The Object Hierarchy libraries consist of direct function calls to the object hierarchy client layer software.  The object hierarchy consists of a file of information about TAMPS DB objects, a user interface tool (i.e., the Object Editor) to view and update the file, and a set of service utilities to operate on the data.  The object hierarchy identifies data related to each object and describes the relationships among data objects in support of a query interface.


Refer to Appendix C, Section C.11 for more detailed information.


3.2.1.1.3	Database Access Libraries


The Database Access libraries provide the capability to execute Sybase-stored procedures against the TAMPS DB and to integrate the results handling with the intelligence support tools (e.g., map, text, and overlay manager).  Utilities are provided to define circle, box, and polygon geographic regions with which to qualify database searches.  The Database Access module provides utilities to retrieve detailed information on the composition of the TAMPS DB, and to create code for specialized queries.


Refer to Appendix C, Section C.3 for more detailed information.


3.2.1.1.4	Data Bucket Manager Libraries


The Data Bucket Manager libraries consist of functions to be used by the TAMPS MPMs to store, retrieve, and manipulate data in a single data structure accessible by components of the Display Manager functions (e.g., text tool, and overlay manager).


Refer to Appendix C, Section C.9 for more detailed information.


3.2.1.1.5	Mapping System Libraries


The Mapping System libraries consist of callable functions that allow the calling software to manipulate both the map background and the objects displayed on the map background.  The mapping system software includes functions to manipulate the map display via a TAMPS-Man-Machine Interface (MMI) consistent interface, as well as functions to create, modify, delete, display and hide both primitive and aggregate map objects.  The mapping system software also provides functions that allow for object selection, creation of map objects from the background, and map re-display.


Refer to Appendix C, Section C.10 for more detailed information.


3.2.1.1.6	Utility Libraries


The Utility libraries consist of functions that allow the calling software to perform general utilities, error handling, Sybase structure manipulation, valid values utilities, and X-Window utilities.


Refer to Appendix C, Section C.15 for more detailed information.


3.2.1.1.7	Aircraft Mission Planning Libraries


The Aircraft Mission Planning libraries consist of functions that allow the calling software to perform aircraft mission planning utilities for route initialization, route manipulation, and processing.


Refer to Appendix C, Section C.1 for more detailed information.


3.2.1.1.8	System Libraries


The System libraries consist of functions that allow the calling software to perform standard TAMPS initializations.


Refer to Appendix C, Section C.13 for more detailed information.


3.2.1.1.9	Threat Libraries


The Threat libraries consist of functions that generate RTMs, and determine the maximum range a missile can fly.


Refer to Appendix C, Section C.4 for more detailed information.


3.2.1.1.10	Mission Planning Tool Libraries


The Mission Planning Tool libraries consist of software that modifies JTIDS platform initialization files, loads weapon data, creates and loads GPS MDL data files, and performs other functions that support the mission planning process.


Refer to Appendix C, Section C.2 for more detailed information.


3.2.1.1.11	System Administration Libraries


The System Administration libraries consist of functions that provide system administration utilities (e.g., to set roles and privileges).


Refer to Appendix C, Section C.16 for more detailed information.


3.2.1.1.12	Products Libraries


The Products libraries consist of functions that allow the user to preview and print formatted reports.


Refer to Appendix C, Section C.12 for more detailed information.


3.2.1.1.13	Tactical Map Tool Kit and Help Libraries


The Tactical Map Tool Kit and Help libraries consist of the software that provides map geodetics, imagery, and raster charts, and the help capability for TAMPS applications.


Refer to Appendix C, Section C.14 for more detailed information.


3.2.1.1.14	Intelligence Libraries


The Intelligence libraries consist of software that allows the map to be annotated with intelligence data.


Refer to Appendix C, Section C.7 for more detailed information.


3.2.1.1.15	GPS Libraries


The GPS libraries consist of software that allows an MPM to retrieve a valid GPS crypto key, and then later purge the key data.


Refer to Appendix C, Section C.6 for more detailed information.


3.2.1.1.16	FPM Libraries


The FPM libraries consist of functions that calculate aircraft-specific flight performance data (i.e., time, fuel, and distance) for the F/A-18 400, F/A-18 402, E-2C, F-14A, and F-14B/D.  The FPM functions, as well as a header file and aircraft model data files, are supplied by the 46TW/EADM, Eglin Air Force Base.


Refer to Appendix C, Section C.5 for a detailed description of each FPM function.  An overview of the basic steps required to use the FPMs, a description of the supplemental FPM functions used on TAMPS 6.1, and a description of the required aircraft model data files are provided in the paragraphs below.  


3.2.1.1.16.1	Steps Required to Use FPMs


For the TAMPS F/A-18, E-2C, and F-14 MPMs to obtain aircraft performance data using the FPM software, the following functions must be performed in the order listed, with the following exceptions:  multiple calls to FPM_set_flight_mode, FPM_set_input, and FPM_get_output are allowed; and FPM_calc_told may be performed before FPM_calc_airplane.


a.	short = FPM_initialize_common (void).  This function initializes the FPM internal data structures.


b.	FPM_open (*fpm_file_prefix).  This function allocates working memory and opens all of the data files necessary for the FPM computations, based upon the aircraft specified in fpm_file_prefix (i.e., e2cplus, fa18400, fa18402, f14a, or 14bd).


c.	FPM_set_flight_mode (mode).  This function sets the current aircraft model flight mode.


d.	FPM_set_input (input_id, input).  This function sets the value of an input parameter for future FPM computations.


e.	FPM_calc_airplane (void).  This function computes flight performance information for cruise, climb, or descent based upon the flight mode specified and the input parameters specified.


f.	FPM_calc_told (void).  This function computes flight performance information for takeoff and landing based upon the flight mode specified and the input parameters specified.


g.	FPM_get_output (output_id, *output_ptr).  This function retrieves the value of an output computation.


h.	FPM_close (void).  This function frees dynamically allocated memory and closes all FPM aircraft model data files.





3.2.1.1.16.2	Supplemental FPM Functions


The following FPM functions are supplemental and are not necessary for successful calculations.


a.	FPM_get_number_of_errors (void).  This function indicates how many errors occurred within a function call, if an error number other than zero (0) is returned.


b.	FPM_get_error_string (error_number, *error_string).  This function may be called once for every error that occurred during the function call, to obtain a listing of the errors.


For a description of the other supplemental FPM functions available from the 46TW/EADM, but not supported on TAMPS 6.1, refer to the ACC CFPS FPM IDD.


3.2.1.1.16.3	Aircraft Model Data Files


Six (6) aircraft model data files are required by the FPM software to calculate the aircraft performance data: *.xrf, *.pxf, *.pyf, *.plm, *.pnx,   and *.fpm.  A set of the six (6) data files will be provided for each of the following TAMPS-supported aircraft for which polynomials are available:  F/A-18 400, F/A-18 402, E-2C, F-14A, and F-14B/D.  (The data files for the F/A-18 400, for example, are fa18400.xrf, fa18400.pxf, fa18400.pyf, fa18400.plm, fa18400.pnx, and fa18400.fpm.


The data files are produced at the 46TW/EADM, using information taken from the Flight Manuals for each airplane (i.e., (-1) or NATOPS).  The information is digitized into the system.  The curves are then analyzed by the XYZ analysis and curve-fitting program (which uses a least squares methodology), charts and polynomials are produced, and the resulting values are stored into the six (6) separate data files.


The language of the model is contained in the .xrf file.  This file contains the instructions for calculating each flight mode specific to each aircraft.  


The polynomial curve-fit data is contained in .pxf and .pyf files.  .pxf contains an index that associates all polynomials for a given performance function.  .pyf contains the polynomial coefficients, input and output scaling values, and input and output values.


Limit and index files are .plm and .pnx, respectively.  .plm contains limiting data, in addition to the polynomial input limits.  .pnx allows for answer interpolation between performance functions.


Logic for the flight modes is contained in .fpm, including the five (5) primary modes, as well as submodes.


3.2.1.2	Sample MPM Source Code


Refer to Appendix E for sample MPM source files and a UNIX Makefile.


3.2.1.3	TAMPS Ada Binding Interfaces


The Ada bindings for the TAMPS ANSI C Core libraries (i.e., Object Hierarchy, Database Access, Data Bucket Manager, Mapping System, Utility, Aircraft Mission Planning, System, Threat, Mission Planning Tool, System Administration, Products, Tactical Map Tool Kit, Help, Intelligence, GPS, and FPM) are described in the paragraphs below.  Refer to Appendix G, Section G.11 for a list of the PEXlib functions with Ada bindings.


Detailed information is provided for each TAMPS Core library Ada binding, including the unique TAMPS interface control number (e.g., IFA10001), the calling sequence, a definition of the parameters, a function description, and an example written in the Ada programming language that utilizes the calling sequence.  Refer to Appendix N for a comprehensive list of the Ada packages, and a description of the records.


The Ada binding functions employ the pragma INTERFACE capability of the Ada programming language.  An Ada binding function is declared to have the same parameters as its corresponding ANSI C function, and contains a pragma INTERFACE statement with the C programming language and the ANSI C function name as arguments.


3.2.1.3.1	Ada Bindings for Object Hierarchy Libraries


Ada bindings for the Object Hierarchy libraries allow the TAMPS MPMs written in the Ada programming language to utilize the TAMPS ANSI C Core software that provides direct function calls to the object hierarchy client layer software.  The object hierarchy consists of a file of information about TAMPS DB objects, a user interface tool (i.e., the Object Editor) to view and update the file, and a set of service utilities to operate on the data.  The object hierarchy identifies data related to each object and describes the relationships among data objects in support of a query interface.  The Ada bindings for the Object Hierarchy libraries reside in the following Ada binding packages:  oht.a, out.a, and obt.a.


Refer to Appendix G, Section G.10 for more detailed information.


3.2.1.3.2	Ada Bindings for Database Access Libraries


Ada bindings for the Database Access libraries allow the TAMPS MPMs written in the Ada programming language to utilize the TAMPS ANSI C Core software that provides the capability to execute Sybase-stored procedures against the TAMPS DB and to integrate the results handling with the intelligence support tools (e.g., map, text, and overlay manager).  Utilities are provided to define circle, box, and polygon geographic regions with which to qualify database searches.  The Database Access module provides utilities to retrieve detailed information on the composition of the TAMPS DB.  The Ada bindings for the Database Access libraries reside in the following Ada binding packages:  dat.a, dwt.a, dzt.a, dgt.a, and dut.a.


Refer to Appendix G, Section G.3 for more detailed information.


3.2.1.3.3	Ada Bindings for Data Bucket Manager Libraries


Ada bindings for the Data Bucket Manager libraries allow the TAMPS MPMs written in the Ada programming language to utilize the TAMPS ANSI C Core software that allows TAMPS MPMs to store, retrieve, and manipulate data in a single data structure accessible by components of the Display Manager functions (e.g., text tool, and overlay manager).  The Ada bindings for the Data Bucket Manager libraries reside in the following Ada binding packages:  lbt.a, llt.a, and ltt.a.


Refer to Appendix G, Section G.8 for more detailed information.


3.2.1.3.4	Ada Bindings for Mapping System Libraries


Ada bindings for the Mapping System libraries allow the TAMPS MPMs written in the Ada programming language to utilize the TAMPS ANSI C Core software that provides callable functions that allow the calling software to manipulate both the map background and the objects displayed on the map background.  The mapping system software includes functions to manipulate the map display via a TAMPS-MMI consistent interface, as well as functions to create, modify, delete, display and hide both primitive and aggregate map objects.  The mapping system software also provides functions that allow for object selection, creation of map objects from the background, and map re-display.  The Ada bindings for the Mapping System libraries reside in the following Ada binding packages:  mpt.a, mmt.a, tmt.a, trt.a, tut.a, tgt.a, ttt.a, tit.a, tot.a, t3t.a, and tvt.a.


Refer to Appendix G, Section G.9 for more detailed information.


3.2.1.3.5	Ada Bindings for Utility Libraries


Ada bindings for the Utility libraries allow the TAMPS MPMs written in the Ada programming language to utilize the TAMPS ANSI C Core software that provides functions that allow the calling software to perform general utilities, error handling, Sybase structure manipulation, valid values utilities, and X-Window utilities.  The Ada bindings for the Utility libraries reside in the following Ada binding packages:  ult.a, uet.a, ust.a, utt.a, uvt.a, uxt.a, uct.a, uqt.a, and umt.a.


Refer to Appendix G, Section G.15 for more detailed information.


3.2.1.3.6	Ada Bindings for Aircraft Mission Planning Libraries


Ada bindings for the Aircraft Mission Planning libraries allow the TAMPS MPMs written in the Ada programming language to utilize the TAMPS ANSI C Core software that provides functions that allow the calling software to perform aircraft mission planning utilities.  The Ada bindings for the Aircraft Mission Planning libraries reside in the following Ada binding packages:  aet.a, afi.a, aft.a, amt.a, aut.a, and ait.a.


Refer to Appendix G, Section G.1 for more detailed information.


3.2.1.3.7	Ada Bindings for System Libraries


Ada bindings for the System libraries allow the TAMPS MPMs written in the Ada programming language to utilize the TAMPS ANSI C Core software that provides functions that allow the calling software to perform standard TAMPS initializations.  The Ada bindings for the System libraries reside in the following Ada binding packages:  sit.a and sct.a.


Refer to Appendix G, Section G.13 for more detailed information.


3.2.1.3.8	Ada Bindings for Threat Libraries


Ada bindings for the Threat libraries allow the TAMPS MPMs written in the Ada programming language to utilize the TAMPS ANSI C Core software that provides functions that allow the calling software to obtain RTMs and missile range parametrics.  The Ada bindings for the Threat libraries reside in the following Ada binding packages:  est.a and eat.a.


Refer to Appendix G, Section G.4 for more detailed information.


3.2.1.3.9	Ada Bindings for Mission Planning Tool Libraries


Ada bindings for the Mission Planning Tool libraries allow the TAMPS MPMs written in the Ada programming language to utilize the TAMPS ANSI C Core software that provides functions that allow the calling software to load weapon data, create and load GPS MDL data files, modify JTIDS platform initialization files, and perform other functions that support the mission planning process.  The Ada bindings for the Mission Planning Tool libraries reside in the following Ada binding packages:  bam.a, bjv.a, bgt.a, and bmt.a.


Refer to Appendix G, Section G.2 for more detailed information.


3.2.1.3.10	Ada Bindings for System Administration Libraries


Ada bindings for the System Administration libraries allow the TAMPS MPMs written in the Ada programming language to utilize the TAMPS ANSI C Core software that provides functions that allow the calling software to use system administration utilities (e.g., to set roles and privileges).  The Ada bindings for the System Administration libraries reside in the following Ada binding package:  zrt.a.


Refer to Appendix G, Section G.16 for more detailed information.


3.2.1.3.11	Ada Bindings for Products Libraries


Ada bindings for the Products libraries allow the TAMPS MPMs written in the Ada programming language to utilize the TAMPS ANSI C Core software that provides functions that allow the user to preview and print formatted reports.  The Ada bindings for the Products libraries reside in the following Ada binding package:  prl.a.


Refer to Appendix G, Section G.12 for more detailed information.


3.2.1.3.12	Ada Bindings for Tactical Map Tool Kit and Help Libraries


Ada bindings for the Tactical Map Tool Kit and Help libraries allow the TAMPS MPMs written in the Ada programming language to utilize the TAMPS ANSI C Core software that allows applications to utilize map geodetics, imagery, and raster charts, and the TAMPS help capability.


Refer to Appendix G, Section G.14 for more detailed information.


3.2.1.3.13	Ada Bindings for PEXlib Functions


The TAMPS 6.1 software contains Ada bindings for the PEXlib functions listed in Appendix G, Section G.11.


3.2.1.3.14	Ada Bindings for GPS Libraries


Ada bindings for the GPS libraries allow the TAMPS MPMs written in the Ada programming language to utilize the TAMPS ANSI C Core software that allows applications to retrieve a valid GPS crypto key and then later purge the key data.


Refer to Appendix G, Section G.6 for more detailed information.


3.2.1.3.15	Ada Bindings for FPM Libraries


Ada bindings for the FPM libraries allow the TAMPS MPMs written in the Ada programming language to utilize the TAMPS ANSI C Core software that provides functions that calculate aircraft-specific flight performance data (i.e., time, fuel, and distance) for the F/A-18 400, F/A-18 402, E-2C, F-14A, and F-14B/D.  The FPM functions, as well as a header file and aircraft model data files, are supplied by the 46TW/EADM, Eglin Air Force Base.  An explanation of how to use the FPMs is provided in paragraph 3.2.1.1.16.


Refer to Appendix G, Section G.5 for more detailed information.


3.2.1.3.16	Ada Bindings for Intelligence Libraries


Ada bindings for the Intelligence libraries allow the TAMPS MPMs written in the Ada programming language to utilize the TAMPS ANSI C Core software that allows the map to be annotated with intelligence data.


Refer to Appendix G, Section G.7 for more detailed information.
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