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1.1	Identification

This Tactical Automated Mission Planning System (TAMPS) Version 6.2 Interface Design Document (IDD) specifies the detailed design for the TAMPS internal and external interfaces.

1.2	System Overview

TAMPS provides the Navy and the Marine Corps with an automated means to plan and analyze mission routes against targets in an operational area.  TAMPS is an interactive, computer graphics-aided system used to develop, analyze, store, and download mission data for strike aircraft, support aircraft, and standoff weapon systems.

TAMPS prepares and maintains an extensive database (DB) of geographical and cultural features supporting specialized weapons that have unique mission planning requirements.  TAMPS employs a modular architecture to support these requirements while maintaining consistent displays, user interfaces, and a set of common databases (i.e., “tamps,” MIDB, NID, DAFIF/GPS).  A set of core modules satisfies common mission planning requirements and serves as a basis for the integration of independently developed vehicle (or weapon system) specific application packages supporting unique requirements.  These application packages are referred to as Mission Planning Modules (MPMs).  Modules which operate in the TAMPS mission planning environment have access to the TAMPS core libraries (i.e., Workstation Executive (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, Global Positioning System (GPS), Flight Performance Module (FPM), and Joint Services Imagery Processing System, Navy (JSIPS-N)/TAMPS Interface Module (JTIM) Core Extension) which support interactive, graphics-oriented mission planning.

The TAMPS Version 6.2 system consists of 11 Computer Software Configuration Items (CSCIs), including the TAMPS Common Operating Environment (COE) Core, TAMPS Core Extension, F/A-18, High Speed Anti-Radiation Missile (HARM), Forward Area Minefield Planning (FAMP), E-2C, Aircraft, Joint Standoff Weapon (JSOW)/Joint Direct Attack Munition (JDAM), Standoff Land Attack Missile (SLAM), Common Operational Modeling, Planning, and Simulation Strategy (COMPASS), and Tactical Electronic Reconnaissance Processing and Evaluation System (TERPES).  Figure 1.2-1 illustrates the high level TAMPS software architecture and includes project-unique identification numbers.

The MPMs supported by TAMPS 6.2 include:  F/A-18, HARM, FAMP, E-2C, A-6E, F-14A/B/D, EA-6B, AV-8B, S-3B, SH-60B, CH-46E, AH-1W, UH-1N, CH-53E, P-3C, CH-53D, KC-130F/R/T, HH-60H, SH-60F, JSOW/JDAM, SLAM, C-2A, COMPASS, and TERPES.  The F/A-18, HARM, FAMP, E-2C, JSOW/JDAM, SLAM, COMPASS, and TERPES MPMs are separate CSCIs within the TAMPS 6.2 architecture.  The remaining MPMs reside within the Aircraft CSCI.

�

Figure 1.2-1.  TAMPS Version 6.2 CSCI Identification Tree

TAMPS internal interfaces allow the TAMPS MPMs to include the following TAMPS Core libraries (i.e., object code modules) at link time:  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, FPM, and JTIM Core Extension.  Inclusion of these libraries provides the TAMPS MPMs with access to WSE functions, the Object Hierarchy client layer software, the TAMPS databases, the data bucket manager (to store, retrieve, and manipulate data in a single data structure), the mapping system (to manipulate the map background and objects displayed in the map background), general utilities, aircraft mission planning utilities, standard TAMPS initialization functions, threat libraries for generating Radar Terrain Masks (RTMs), mission planning tools, 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, FPM computation software, and map imagery functions.

1.3	Document Overview

This IDD specifies the detailed design for the TAMPS internal and external interfaces, and is written following the guidelines and content of DOD-STD-2167A and TAMPS-tailored DI-MCCR-80027A.  The organization of the document is as follows:

a.	Section 1:	SCOPE.  This section describes the purpose and background of the document.

b.	Section 2: 	REFERENCED DOCUMENTS.  This section lists the documents that were used in the development of this IDD, or are referenced herein.

c.	Section 3:	INTERFACE DESIGN.  This section specifies the detailed design of the TAMPS internal and external interfaces.

d.	Section 4:	SECURITY REQUIREMENTS.  This section specifies the security requirements for this IDD.

e.	Appendix A:	LIST OF ACRONYMS AND ABBREVIATIONS.  This appendix contains a list of the acronyms and abbreviations used in this IDD.

f.	Appendix B:	DEFAULT MENU OPTIONS AND MNEMONICS.  This appendix contains a listing of the TAMPS Core MPM default menu options and mnemonics, the WSE default menu options and mnemonics, and the Ada MPM default menu options.

g.	Appendix C:	TAMPS CORE LIBRARIES.  This appendix contains detailed information on the TAMPS Core CSCI 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, FPM, and JTIM Core Extension) available to the MPMs.  These libraries are written in the American National Standards Institute (ANSI) C programming language.  

h.	Appendix D:  TAMMAC CORE EXTENSION.  This appendix contains a detailed description of how to employ the Tactical Aircraft Moving Map Capability (TAMMAC) Core Extension. 

i.	Appendix E:	SAMPLE MPM SOURCE CODE.  This appendix contains sample MPM source files and a UNIX Makefile.

j.	Appendix F:	INTERFACE CONTROL LISTING.  This appendix identifies the Core interfaces associated with each TAMPS MPM and TAMPS Core Extension (i.e, C functions, Ada bindings, C header files, Ada packages). 

k.	Appendix G:	TAMPS ADA BINDINGS.  This appendix contains a detailed description of the Ada bindings that allow the TAMPS MPMs written in the Ada programming language to interface with the TAMPS 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, FPM, and JTIM Core Extension) written in the ANSI C programming language.

l.	Appendix H:	JTIDS CLASS 2 TERMINAL INITIALIZATION DATA BLOCKS.  This appendix contains the format of the Joint Tactical Information Distribution System (JTIDS) Class 2 terminal Initialization Data Blocks supported by TAMPS 6.2.

m.	Appendix I.	TAMPS CORE UTILITY APPLICATIONS.  This appendix contains detailed information on the TAMPS Core utility applications designed to be used by MPMs for selected interfaces.

n.	Appendix J:	DEVICE-SPECIFIC IOCTL() COMMANDS.  This appendix contains a detailed description of the TAMPS 6.2 ioctl() commands that allow device-specific configuration, control and Input/Output (I/O) operations for the GPS Mission Data Loader (MDL), the F/A-18 Memory Unit (MU), and the F-14 Data Storage Unit (DSU).

o.	Appendix K:	TAMPS INTERFACE STANDARDS BETWEEN THE F/A-18 MPM AND THE SUPPORT MPMs.  This appendix contains a description of the interface between an external MPM and the F/A-18 MPM using “tamps” database tables.

p.	Appendix L:	GPS NAVIGATION FILE FORMAT.  This appendix contains the format of the GPS Navigation File.

q.	Appendix M:	TAMPS PUBLIC CORE C HEADER FILES, STRUCTURES, CONSTANTS and unions.  This appendix contains a comprehensive list of the TAMPS Core C header files, and a description of the structures, constants, and unions that are referenced in the PUBLIC interfaces.

r.	Appendix N:	TAMPS PUBLIC CORE ADA PACKAGES, RECORDS AND CONSTANTS.  This appendix contains a comprehensive list of the TAMPS Core Ada packages, and a description of the records and constants that are referenced in the PUBLIC interfaces.

s.	Appendix O:	MPM-RELATED ENVIRONMENT VARIABLES.  This appendix contains a listing of the MPM-related environment variables with definitions.

t.	Appendix P:	MIDS/JNL DIRECTORY STRUCTURE.  This appendix contains a diagram illustrating the Multi-functional Information Distribution System (MIDS)/JTIDS Network Library (JNL) Directory Structure and an explanation of the file naming conventions.

u.	Appendix Q:  TAMPS 6.2 COTS SOFTWARE CONFIGURATION.  This appendix contains a comprehensive listing of the Commercial Off-the-Shelf (COTS) software used for TAMPS 6.2.

v.	Appendix R:  TAMPS CORE SYMBOLS.  This appendix describes the TAMPS graphic symbols that are available to MPMs for the map display, and the TAMPS pointing hand symbols that are available for dialogs.
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2.1	Government Documents

The following documents of the exact issue shown form a part of this document to the extent specified herein.  In the event of conflict between the documents referenced herein and the contents of this IDD, the contents of this IDD shall be considered the superseding requirement.

Copies of specifications, standards, drawings, and publications required by suppliers in connection with specified procurement functions should be obtained from the contracting agency or as directed by the contracting officer.

2.1.1	Specifications

a.	MIL-A-89007, Military Specification - ARC Digitized Raster Graphics (ADRG); February 1990.

b.	MIL-D-89009, Digital Chart of the World (DCW) Interim Product Specification; July 1990.

c.	Defense Mapping Agency Product Specifications for Digital Aeronautical Flight Information File (DAFIF) (PS/1FD/086) (Fourth Edition); Defense Mapping Agency Aerospace Center, St. Louis, Missouri; May 1993.

d.	DAFIF Data Dictionary (Fourth Edition); May 1993

e.	MIL-D-89020, Digital Terrain Elevation Data (DTED); 28 May 1993.

f.	Global Positioning System Common Mission Data Loader Cartridge Format Specification (Revision E); Naval Air Warfare Center, Aircraft Division, Indianapolis, IN; 11 April 1994.

g.	GPS Functional Requirements Document (Revision G); December 1994.

h.	Modernized Integrated Database Design Document, Version 2.X; Defense Intelligence Agency (DI-OS2A).

i.	Prototype Specification for ARC Digitized Raster Imagery (Third Draft); Air Force Intelligence Support Agency; August 1991.

j.	Tactical Aircraft Mission Planning System (TAMPS) Version 6.2 Interface Requirements Specification (IRS); Naval Air Warfare Center Weapons Division, Point Mugu, CA, Code 411260E; 10 November 1997.

k.	Tactical Automated Mission Planning System (TAMPS) Version 6.1 Software Design Document for Core CSCI (Draft); Naval Air Warfare Center Weapons Division, Point Mugu, CA, Code 411260E; March 1997.

l.	Tactical Aircraft Mission Planning System (TAMPS) Version 6.2 System Specification; Naval Air Warfare Center Weapons Division, Point Mugu, CA, Code 41130TE; 10 November 1997.

2.1.2	Standards

a.	DOD-STD-2167A, Military Standard, Defense System Software Development; February 1988.

b.	DOD 5220.22-M, National Industrial Security Program Operating Manual (NISPOM); Department of Defense; January 1995.

c.	DI-MCCR-80027A, Interface Design Document; June 1986.

d.	MIL-C-89038, Compressed Arc Digitized Raster Graphics;  4 March 1994.

e.	MIL-C-89041, Controlled Image Base (CIB);  1 April 1994.

f.	MIL-STD-2411, Raster Product Format;  4 March 1994.

g.	MIL-STD-1553B, Digital Time Division Command/Response Multiplex Data Bus; September 1986.

h.	MIL-STD-2217(AS) Appendix B, Memory Loader/Verifier Multiplex Bus Interface with Avionic Systems; 16 October 1991.

i.	MIL-STD-2500A (National Imagery Transmission Format - Version 2.0); Department of Defense; 12 October 1994.

j.	U-319/CIO-2, MIL-HDBK-1300A, National Imagery Transmission Format Standard (NITFS) Handbook; Director of Central Intelligence, NITFS Technical Board, OASD (C3I); 12 October 1994.

2.1.3	Other Publications

a.	Air Combat Command (ACC) Combat Flight Planning Software (CFPS) Flight Performance Module (FPM) Interface Design Document (IDD); 46TW/EADM; 19 February 1993.

b.	Automated Mission Planning User Interface Style Guide (Draft Version 1.0); Naval Air Systems Command, Washington, DC, Code PMA-233; May 1993.

c.	Automatic Digital Network (AUTODIN) Operating Procedures JANAP-128(I); Joint Chiefs of Staff; March 1983.

d.	Combined EWIR/KILTING Definitions, Volume 1; 1 January 1988.

e.	Department of Defense (DOD) Portable Flight Planning Software (PFPS) Flight Performance Module Interface Control Document (ICD) (Version 3.0.2); 1 July 1996.

f.	ECAC-HDBK-90-011-4.

g.	E-2C TAMPS Interface Device Interface Control Document (Document No. 30003-3266AS101) (Preliminary Draft); Naval Air Warfare Center, Indianapolis, IN; 21 July 1993. 

h.	ELINT Parameters Limits List; National Security Agency, Fort George Meade, MD; 15 June 1991.

i.	F/A-18 FIRAMS Memory Unit Recording Interface Control Document.

j.	F/A-18 Memory Unit OFP-93C Delta Changes; Naval Air Warfare Center Weapons Division, China Lake, CA; 22 February 1993.

k.	F/A-18 Mission Initialization File Interface Control Document (ICD-F/A-18-043); 16 January 1992.

l.	Flight Performance Module (FPM) Operating Instructions (OI); 46OG/OGMDM; January 1994.

m.	Joint Chiefs of Staff (JCS) PUB 6:  US Message Text Formatting Program; Joint Tactical Command, Control and Communications Agency; October 1992.

n.	JCS PUB 25:  US Message Text Formatting Program, Volume II (Catalog of US Message Text Formats), Annex A (Message Preparation Instructions), Part I; The Joint Chiefs of Staff; December 1987.

o.	JTIDS Network Library Format Technical Memorandum (Document No. 40LJ-TM-8907); Naval Air Development Center, Warminster, PA; 26 July 1989.

p.	JTIDS/MIDS Network Library Format; Naval Command, Control and Ocean Surveillance Center RDT&E Division, Warminster Detachment; 1 May 1996.

q.	"The Magnetic Variation Algorithm (MAGVAR) and the 1990 World Magnetic Model;" Naval Oceanographic Office, Geopotential Division, at the Stennis Space Center, Mississippi; October 1990.

r.	Naval Warfare Tactical Database (NWTDB) Standards Manual (Version 2), Volume 1 (Tactical Information Management) and  Volume 2 (Data Element Dictionary); Department of the Navy, Office of the Chief of Naval Operations, Washington, DC; April 1994.

s.	NAVSTAR GPS Phase III Interface Control Document, GPS User Equipment MIL-STD-1553 Multiplex Bus Interface (ICD-GPS-059B, IRN-001 and IRN-003); 13 August 1991.

t.	Operational Requirements Document for the Tactical Aircraft Mission Planning System (Draft); 20 June 1994.

u.	NOAA Technical Technical Report NOS 124 CGS 9; General Cartographic Transformation Package GCTP, Version II; Atef A. Elassal; U.S. Department of Commerce, National Geodetic Information Center, NOAA, Rockville MD 20852; February 1987.

v.	Map Projections - A Working Manual; U.S. Geological Survey Professional Paper 1395; John P. Snyder; USGS Map Sales, P.O. Box 25286, Denver, CO 80225; 1987.

2.2	Non-Government Documents

The following documents of the exact issue shown form a part of this specification to the extent specified herein.  In the event of conflict between the documents referenced herein and the contents of this specification, the contents of this specification shall be considered the superseding requirement.

2.2.1	Specifications

a.	Performance Specification for the Tactical Aircraft Moving Map Capability (TAMMAC) Advanced Memory Unit, Appendix C (Report Number PS 74-870261), Revision A; McDonnell Douglas Aerospace; 22 July 1997.

2.2.2	Standards

a.	ANSI-STD-XT39.3-1986, Small Computer System Interface (SCSI).

b.	IEEE-STD-802.3, Carrier Sense Multiple Access with Collision Detection (CSMA-CD).

2.2.3	Other Publications

a.	Computer Graphics; Hearn, Donald and Baker, M. Pauline; Prentice-Hall; 1986.

b.	Concept of Operations (CONOPS) for the Tactical Aircraft Moving Map Capability (TAMMAC); McDonnell Douglas Aerospace; 26 April 1997.

c.	Database Design Document for the TAMMAC Digital Map System (DMS) (Document Number 8002971), Revision B; Harris Corporation; 3 November 1997.

d.	Interface Control Document Global Memory Data Format for Navy JTIDS Class 2 Terminals (Document No. R207A023), Revision C; GEC-Marconi Electronic Systems Corporation; Wayne, New Jersey; 1 July 1992.

e.	Programming in Ada plus Language Reference Manual (Third Edition); Barnes, J.G.P.; Addison-Wesley Publishing Company; 1991.

f.	SPOT Image Corporation Abbreviated Computer Compatible Tapes Document; SPOT Image Corporation, Reston, VA; 9 February 1990.

g.	The C Programming Language (Second Edition); Kernighan, B.W. and Ritchie, D.M.; Prentice-Hall, New Jersey; 1978.

h.	UNIX Programmers Manual.

i.	Fast Format Document for TM Digital Products, Version B; Earth Observation Satellite Company, 4300 Forbes Blvd., Lanham, Maryland; 1 December 1993.

j.	FAST Format Trailer File Document for TM Digital Products Version 1.0; Earth Observation Satellite Company, 4300 Forbes Blvd., Lanham, Maryland; 1 November 1993.

k.	PEXlib Reference Manual; O'Reilly & Associates, Inc.

l.	PEXlib Programming Manual; O'Reilly & Associates, Inc.

m.	Solaris 2.5 SunOS Reference Manual Section 3, Library Routines (N-Z); SunSoft Sun Microsystems, Inc.; 1995.



�SECTION 3�INTERFACE DESIGN

� EMBED Word.Picture.6  ���

3.1	External Interfaces

TAMPS 6.2 has external interfaces to databases, aircraft and weapon systems, other systems, and Core Extensions.  TAMPS also has a symbology interface that allows MPM developers to integrate an MPM-specific symbol set with the TAMPS program.  The TAMPS 6.2 external interfaces are described in the paragraphs below.

3.1.1	Databases

TAMPS 6.2 utilizes information obtained from the databases listed below to support automated mission planning for the F/A-18 and E-2C aircraft, the HARM weapon system, and FAMP, as well as mission planning for other Navy and Marine Corps aircraft.

a.	Modernized Integrated Database (MIDB)

b.	Electronic Intelligence Parameters Limits (EPL) List

c.	Naval Intelligence Database (NID)

d.	Electronic Warfare Integrated Reprogrammable (EWIR)

e.	Electronic Compatibility Analysis Center (ECAC)

f.	Arc-Digitized Raster Graphics (ADRG)

g.	Digital Terrain Elevation Data (DTED)

h.	Digital Aeronautical Flight Information File (DAFIF)

i.	Digital Chart of the World (DCW)

j.	Landsat

k.	SPOT

l.	Arc-Digitized Raster Imagery (ADRI)

m.	Air Combat Command (ACC) Radar Aimpoints

n.	ALR-67 DB

o.	Mine DB

p.	Joint Tactical Information Distribution System (JTIDS) Network Library (JNL)

q.	GPS Almanac Data

r.	Upper Air Gridded Climatology (UAGC)

s.	Multi-functional Information Distribution System (MIDS)/JNL

Table 3.1.1-I provides a description of each DB-TAMPS input interface, including:  unique TAMPS interface control number; DB producer; type of data; input medium; input device; and input format.

Table 3.1.1-I.  DB-TAMPS Interfaces

TAMPS Inter-face Control Number�dB�DB Producer�Type of Data�Input Medium�INPUT DEVICE�Input Format��IFA0022�MIDB�Atlantic Intelligence Center (AIC) and Joint Intelligence Center, Pacific (JICPAC)�General Military Intelligence (GMI) Data�Magnetic Tape�Tape Drive�Bulk Copy (BCP), or IDB Transaction Format (IDBTF), or Dump��IFA0002�EPL�AIC�Emitter Characteristics�Magnetic Tape�Tape Drive�Raw, or BCP��IFA0003�NID�AIC and JICPAC�Weapon Characteristics�Magnetic Tape�Tape Drive�BCP��IFA0004�EWIR�Wright-Patterson Air Force Base (AFB)�Emitter Characteristics�Magnetic Tape�Tape Drive�Raw, or BCP��IFA0006�ECAC�ECAC�U.S. Radar OB�Magnetic Tape�Tape Drive�Raw, or BCP��IFA0007�ADRG�National Imagery and Mapping Agency (NIMA)�Global Navigation Charts (GNC); Jet Navigation Charts (JNC); Operational Navigation Charts (ONC); Tactical Pilotage Charts (TPC); Joint Operations Graphics Air (JOG); and Topographic Line Maps (TLM)�Compact Disk - Read Only Memory (CD-ROM)�CD-ROM Reader�Bitmap��IFA0008�DTED�NIMA�Elevation Data�CD-ROM�CD-ROM Reader�Raw��IFA0009�DAFIF�NIMA�Aeronautical Flight Data (including runways, airports, etc.)�CD-ROM�CD-ROM Reader�Raw, or BCP��IFA0010�DCW�NIMA�Map Vector Data�CD-ROM�CD-ROM Reader�Raw��IFA0011�LANDSAT�EOSAT Corporation�Broad Area Imagery�Magnetic Tape�Tape Drive�Raw��IFA0012�SPOT�SPOT Image Corporation�Broad Area Imagery�Magnetic Tape�Tape Drive�Raw��IFA0013�ADRI�NIMA�Point Coverage Imagery�Magnetic Tape�Tape Drive�Bitmap���Table 3.1.1-I.  DB-TAMPS Interfaces (Cont.)



TAMPS Inter-face Control Number�dB�DB Producer�Type of Data�Input Medium�INPUT DEVICE�Input Format��IFA0014�ACC Radar Aimpoints�ACC�Radar Data (including coordinates and significant features)�Magnetic Tape�Tape Drive�Raw or BCP��IFA0016�ALR-67 DB�NAWC-WD, Point Mugu, CA�Emitter Characteristics�3.5"  Floppy Disk�3.5" Floppy Drive�Raw or BCP��IFA0017�Mine DB�Mine Warfare Command, Corpus Christi, TX�Mine-field Planning Data�Magnetic Tape�Tape Drive�Raw or BCP��IFA0018�JNL�Navy Center for Tactical Systems Interoperability (NCTSI)�Avionics Data�Magnetic Tape�Tape Drive�Raw, or BCP��IFA0019�GPS�NIMA�Avionics Data (including magnetic variance, almanac, and health configuration)�Magnetic Tape, 3.5" or 5.25"  DOS Formatted Floppy Disk, or CD-ROM�Tape Drive, 3.5" Floppy Drive, or CD-ROM Reader�Raw, or BCP





��IFA0020�UAGC�Naval Oceanographic Command Detachment, Asheville, NC�Upper Air Climatology �Magnetic Tape, or CD-ROM�Tape Drive, or CD-ROM Reader�Raw, or BCP



��IFA0021�MIDS/JNL�NCTSI�Avionics Data�Magnetic Tape�Tape Drive�tar��

Information obtained from the DB-TAMPS interfaces will be stored in the TAMPS databases and will be available to all of the MPMs via the TAMPS Core CSCI Database Access libraries.  In the paragraphs below, a description of the data format (or a reference to the pertinent source document) is provided for each DB. 

3.1.1.1	MIDB

The MIDB databases used by TAMPS consist of the General Military Intelligence (GMI) database and the following supporting databases:

ALERTS

ASUP_DB

CONSTRAINTS

DB_SUPPORT

MDUIQU

MS

OBSCON

SA

SIR

SR_DB

SUPPORT

TAPE_TOC

UEW

WORK_DB

For detailed information on the MIDB GMI field definitions, refer to the Modernized Integrated Database Design Document, Version 2.X.  For the MIDB GMI schema, refer to the TAMPS Software Design Document (SDD).

3.1.1.2	EPL

For detailed information on the EPL field definitions, refer to the Electronic Intelligence (ELINT) Parameters Limits List, National Security Agency (NSA), Fort George, MD.  For the EPL schema, refer to the TAMPS SDD.

3.1.1.3	NID

For detailed information on the NID field definitions, refer to the Naval Warfare Tactical Data Base Standards and Structure Encyclopedia, Volume I:  Naval Intelligence Database (NID).  For the NID schema, refer to the TAMPS SDD.

3.1.1.4	EWIR

For detailed information on the EWIR field definitions, refer to Combined EWIR/KILTING Definitions, Volume 1.  For the EWIR schema, refer to the TAMPS SDD.

3.1.1.5	ECAC

For detailed information on the ECAC field definitions, refer to ECAC-HDBK-90-011-4.  For the ECAC schema, refer to the TAMPS SDD.

3.1.1.6	ADRG

For detailed information on the ADRG data format, refer to MIL-A-89007, Military Specification, ARC Digitized Raster Graphics (ADRG).  For the ADRG schema, refer to the TAMPS SDD.

3.1.1.7	DTED

For  detailed information on the DTED data format, refer to MIL-D-89020, Digital Terrain Elevation Data (DTED), dated 28 May 1993.  For the DTED schema, refer to the TAMPS SDD.

3.1.1.8	DAFIF

For detailed information on the DAFIF field definitions, refer to the Defense Mapping Agency Product Specifications for Digital Aeronautical Flight Information File (DAFIF).  For the DAFIF schema, refer to the TAMPS SDD.

3.1.1.9	DCW

For detailed information on the DCW data format, refer to MIL-D-89009, Digital Chart of the World (DCW) Interim Product Specification.

3.1.1.10	Landsat

Landsat imagery will be provided to TAMPS 6.2 on Computer Compatible Tape (CCT) in Earth Observation Satellite (EOSAT) Company's Fast Format for Thematic Mapper (TM).  EOSAT's digital product is referred to as a volume set.  Individual tapes are referred to as volumes.  A volume set may have one (1) or more volumes, depending on image size and output tape density.  Multi-resolution data sets have a volume set for each resolution.  All field definitions strictly follow American National Standards Institute (ANSI) and International Organization for Standardization (ISO) standards.  Only the Band Sequential (BSQ) image structure is supported because data to be written to tape is made available a single band at a time.  (Geometric corrections to the image are done one (1) band at a time.)  Image files consist of a single band of data.

EOSAT's Fast Format volume set contains a header file for each volume, image files, and a trailer file. These files are described in the paragraphs below.

3.1.1.10.1	Landsat Header File

The first file on each volume, a Read-Me-First file, contains header data.  It is in American Standard Code for Information Interchange (ASCII)  to ANSI and ISO standards.  Dates are given in ANSI full year, month, and day-of-month format.  All processing options and map projection information for the product are also contained in this file.

The header file contains a single 1536-byte ASCII record.  Table 3.1.1.10.1-I provides a description of this record format, including the number of bytes, the FORTRAN format statement, and a brief description of each field.  All alphanumeric fields are left justified and numeric fields are right justified.  Fields of fixed (i.e., constant) values are represented with capital letters in quotes (e.g., "PRODUCT =").  Variable fields are represented with lower case letters.  In both fixed and variable fields, blank spaces are indicated by the Greek character "d" (delta).

Fields 35, 37, 39, 61, 95, 97, and 99 of each volume's header file must be read in order to import the image data.  These fields are volume specific and must be read for each volume of a set.  Fields 41, 43, 47, and 63-93 contain information necessary to convert from image coordinates to map projection and geodetic (latitude and longitude) coordinates.

Table 3.1.1.10.1-I.  Header File Record Format

Field�Bytes�Format�Description��1�1-9�A9�"PRODUCTSd="��2�10-20�A11�Product order number in 'yydddnnn-cc' format��3�21-26�A6�"dWRSd="��4�27-35�A9�WRS Path/Row/Fraction in 'ppp/rrrff' format��5�36-54�A19�"dACQUISITIONdDATESd="��6�55-62�A8�Date in 'yyyymmdd' format��7�63-74�A12�"dSATELLITEd="��8�75-76�A2�Satellite number: 'L4' 'L5'��9�77-89�A13�"dINSTRUMENTd="��10�90-93�A4�Instrument type: 'TMmn' where "m" = mode number "n"= multiplexer number��11�94-108�A15�"dPRODUCTdTYPEd="��12�109-122�A14�Product type: 'MAPdORIENTEDdd', 'ORBITdORIENTED'��13�123-137�A15�"dPRODUCTdSIZEd="��14�138-147�A10�Product size: 'FULLdSCENE', 'SUBSCENEdd', 'MAPdSHEETd'��15�148-225�A78�Map sheet name (if applicable)��16�226-255�A30�"dTYPEdOFdGEODETICdPROCESSINGd="��17�256-265�A10�Type of geodetic processing used: 'SYSTEMATIC', 'PRECISIONd', 'TERRAINddd'��18�266-278�A13�"dRESAMPLINGd="��19�279-280�A2�Resampling algorithm used: 'CC', 'BL', 'NN'��20�281-300�A20�"dRADdGAINS/BIASESd=d"��21�301-316�A16�Maximum and Minimum detectable radiance values for the first band (see Field 95) on the tape in 'mm.mmmmm/n.nnnnn' format.  The maximum and minimum radiance units: milliwatts/(square cm - steradian).  See Detailed Format Description for band gain and bias value conversions.��22�317-317�1X�Blank��23�318-333�A16�Maximum and Minimum detectable radiance values for the second band (see Field 95) on the tape in 'mm.mmmmm/n.nnnnn' format (if applicable).��24�334-334�1X�Blank��25�335-350�A16�Maximum and Minimum detectable radiance values for the third band (see Field 95) on the tape in 'mm.mmmmm/n.nnnnn' format (if applicable).��Notes:	1) Double quotes are fixed fields and single quotes are product specific fields.��	2) The character d (delta) stands for blank.���Table 3.1.1.10.1-I.  Header File Record Format (Cont.)

Field�Bytes�Format�Description��26�351-351�1X�Blank��27�352-367�A16�Maximum and Minimum detectable radiance values for the fourth band (see Field 95) on the tape in 'mm.mmmmm/n.nnnnn' format (if applicable).��28�368-368�1X�Blank��29�369-384�A16�Maximum and Minimum detectable radiance values for the fifth band (see Field 95) on the tape in 'mm.mmmmm/n.nnnnn' format (if applicable).��30�385-385�1X�Blank��31�386-401�A16�Maximum and Minimum detectable radiance values for the sixth band (see Field 95) on the tape in 'mm.mmmmm/n.nnnnn' format (if applicable).��32�402-402�1X�Blank��33�403-418�A16�Maximum and Minimum detectable radiance values for the seventh band (see Field 95) on the tape in 'mm.mmmmm/n.nnnnn' format (if applicable).��34�419-438�A20�"dVOLUMEd#/#dINdSETd="��35�439-441�A3�Tape volume number and number of volumes in tape set in "n/m' format (for multi-volume image).��36�442-455�A14�"dSTARTdLINEd#="��37�456-460�I5�First image line number on this volume (for multi-volume image)��38�461-475�A15�"dLINESdPERdVOL="��39�476-480�I5�Number of image lines on this volume (for multi-volume image)��40�481-494�A14�"dORIENTATIONd="��41�495-500�F6.2�Orientation angle in degrees (may be negative)��42�501-513�A13�"dPROJECTIONd="��43�514-517�A4�Map projection name��44�518-537�A20�"dUSGSdPROJECTIONd#d="��45�538-543�I6�USGS projection number��46�544-559�A16�"dUSGSdMAPdZONEd="��47�560-565�I6�USGS map zone��48�566-594�A29�"dUSGSdPROJECTIONdPARAMETERSd="��49�595-954�15D24.15�The USGS projection parameters in standard USGS order.  The meaning of these values depends on the projection used.��50�955-972�A18�"dEARTHdELLIPSOIDd="��51�973-992�A20�Ellipsoid used��52�993-1010�A18�"dSEMI-MAJORdAXISd="��53�1011-1021�F11.3�Semi-major axis of earth ellipsoid in meters��54�1022-1039�A18�"dSEMI-MINORdAXISd="��55�1040-1050�F11.3�Semi-minor axis of earth ellipsoid in meters��56�1051-1063�A13�"dPIXELdSIZEd="��57�1064-1068�F5.2�Pixel size in meters��58�1069-1085�A17�"dPIXELSdPERdLINE="��Notes:	1) Double quotes are fixed fields and single quotes are product specific fields.��	2) The character d (delta) stands for blank.��Table 3.1.1.10.1-I.  Header File Record Format (Cont.)

Field�Bytes�Format�Description��59�1086-1090�I5�Number of pixels per image line��60�1091-1107�A17�"dLINESdPERdIMAGE="��61�1108-1112�I5�Total number of lines in the output image (on all volumes)��62�1113-1116�A4�"dULd"��63�1117-1129�A13�Geodetic Longitude of Upper Left corner of image.  As per FIPS PUB 70, longitude will be expressed as degrees, minutes, seconds.  Example: 5 degrees, 15 minutes, 13.2 seconds west of the prime meridian will be expressed as "0051513.2000W."��64�1130-1130�1X�Blank��65�1131-1142�A12�Geodetic Latitude of Upper Left corner of image.  As per FIPS PUB 70, latitude will be expressed as degrees, minutes, seconds.  Example: 9 degrees, 4 minutes, 24.2334 seconds north of the equator will be expressed as "090424.2334N."��66�1143-1143�1X�Blank��67�1144-1156�F13.3�Easting of Upper Left corner of image in meters X��68�1157-1157�1X�Blank��69�1158-1170�F13.3�Northing of Upper Left corner of image in meters Y��70�1171-1174�A4�"dURd"��71�1175-1187�A13�Geodetic Longitude of Upper Right corner of image��72�1188-1188�1X�Blank��73�1189-1200�A12�Geodetic Latitude of Upper Right corner of image��74�1201-1201�1X�Blank��75�1202-1214�F13.3�Easting of Upper Right corner of image in meters X��76�1215-1215�1X�Blank��77�1216-1228�F13.3�Northing of Upper Right corner of image in meters X��78�1229-1232�A4�"dLRd"��79�1233-1245�A13�Geodetic Longitude of Lower Right corner of image��80�1246-1246�1X�Blank��81�1247-1258�A12�Geodetic Latitude of Lower Right corner of image��82�1259-1259�1X�Blank��83�1260-1272�F13.3�Easting of Lower Right corner of image in meters X��84�1273-1273�1X�Blank��85�1274-1286�F13.3�Northing of Lower Right corner of image in meters Y��86�1287-1290�A4�"dLLd"��87�1291-1303�A13�Geodetic Longitude of Lower Left corner of image��88�1304-1304�1X�Blank��89�1305-1316�A12�Geodetic Latitude of Lower Left corner of image��90�1317-1317�1X�Blank��91�1318-1330�F13.3�Easting of Lower Left corner of image in meters X��92�1331-1331�1X�Blank��93�1332-1344�F13.3�Northing of Lower Left corner of image in meters Y��94�1345-1360�A16�"dBANDSdPRESENTd="��Notes:	1) Double quotes are fixed fields and single quotes are product specific fields.��	2) The character d (delta) stands for blank.��Table 3.1.1.10.1-I.  Header File Record Format (Cont.)

Field�Bytes�Format�Description��95�1361-1367�A7�Bands present on this volume��96�1368-1385�A18�"dBLOCKINGdFACTORd="��97�1386-1389�I4�Tape blocking factor��98�1390-1405�A16�"dRECORDdLENGTHd="��99�1406-1410�I5�Length of physical tape record��100�1411-1426�A16�"dSUNdELEVATIONd="��101�1427-1428�I2�Sun elevation angle in degrees at scene center��102�1429-1442�A14�"dSUNdAZIMUTHd="��103�1443-1445�I3�Sun azimuth in degrees at scene center��104�1446-1453�A8�"dCENTERd"��105�1454-1466�A13�Scene center geodetic longitude expressed in degrees, minutes, seconds as above.  This is the true center of the full scene from which the product image was made, and does not necessarily fall inside the product image.��106�1467-1467�1X�Blank��107�1468-1479�A12�Scene center geodetic latitude expressed in degrees, minutes, seconds as above.  This is the true center of the full scene from which the product image was made, and does not necessarily fall inside the product image.��108�1480-1480�1X�Blank��109�1481-1493�F13.3�Scene center easting in meters X��110�1494-1494�1X�Blank��111�1495-1507�F13.3�Scene center northing in meters Y��112�1508-1513�I6�Scene center pixel number measured from the product upper left corner, rounded to nearest whole pixel (may be negative).��113�1514-1519�I6�Scene center line number measured from the product upper left corner, rounded to nearest whole line (may be negative).��114�1520-1527�A8�"dOFFSET="��115�1528-1531�I4�Horizontal offset of the true scene center from the nominal WRS scene center in units of whole pixels (as specified in the pixel size field (Field 57)).  May be negative.��116�1532-1535�A4�"dREV"��117�1536-1536�A1�Format version code (A-Z).  This document describes version B.��Notes:	1) Double quotes are fixed fields and single quotes are product specific fields.��	2) The character d (delta) stands for blank.��

Field 10 (bytes 90-93) identifies the TM instrument mode and multiplexer, where mode 1 = bands 1, 2, 3, 4, 5, 6, 7.

Fields 21-33 (bytes 301-401) contain the maximum and minimum detected radiance levels within the scene for the corresponding bands present on the current volume.  (See Field 95 to identify which bands are present on the current volume.)  The maximum and minimum radiance values are in radiance units:  milliwatts/(square cm-steradian).  The nominal maximum and minimum radiance values for each satellite are included in Table 3.1.1.10.1-II.

Table 3.1.1.10.1-II. Radiance Values for Landsats 4 and 5  

RADIANCE VALUES FOR LANDSATS 4 & 5

(in Milliwatts (square cm-steradian))������                       Landsat 4�                                  Landsat 5��Maximum�Minimum��Maximum�Minimum��1.104547�-0.022181�Band 1�1.059476�-0.016946��2.455621�-0.049292�Band 2�2.611919�-0.041805��1.402240�-0.033929�Band 3�1.639662�-0.026226��3.128049�-0.128175�Band 4�2.949823�-0.059251��0.643351�-0.015569�Band 5�0.683888�-0.016548��1.568660� 0.125240�Band 6�1.524310� 0.123780��0.457179�-0.009181�Band 7�0.424707�-0.008528��

These values can be used to calculate the gains and biases to convert the image digital counts to spectral radiance values.  To obtain gains and biases, use the following equation:

�

	Bias = Minimum Radiance

These calculated Gain and Bias values will give spectral radiance values in units of milliwatts/(square cm-steradian).  To obtain band radiance units of milliwatts/(square cm-steradian-micron), divide the computed radiance value by the detector bandwidth.  The bandwidths for Landsat 4 and 5 in microns are provided in Table 3.1.1.10.1-III.

Table 3.1.1.10.1-III. Bandwidths for Landsats 4 and 5

BANDWIDTHS FOR LANDSATS 4 & 5 (in microns)����������Band 1�Band 2�Band 3�Band 4�Band 5�Band 6�Band 7��Landsat 4�0.066�0.081�0.069�0.129�0.216�1.000�0.250��Landsat 5�0.066�0.082�0.067�0.128�0.217�1.000�0.252��

Field 35 (bytes 439-441) contains the tape spanning flag, which indicates whether the tape is part of a multi-volume set.  This field will be "1/1" (one of one) for tapes containing one (1) or more complete image files, and will be either "1/2" or "2/2" for full-scene image files spanning two (2) volumes.

Field 37 (bytes 456-460) identifies the first image line on the tape volume.  This is "1" unless the tape is the second or higher numbered volume of a multi-volume set (e.g., field 35 is "2/2").  In this case, it is the line number in the complete image of the first image line on the tape (nominally N/2 = 1 for two-tape sets, where N is the total number of lines in the image).  This is a right-justified ASCII numeric field.

Field 39 (bytes 476-480) contains the number of image lines on the tape volume.  This is the number of lines in each image file (the same as field 61) for tapes containing one (1) or more complete image files.  For multi-volume sets it is the number of image lines on the tape volume (nominally N/2 for two-tape sets, where N is the total number of lines in the image).  This is a right-justified ASCII numeric field.

Field 41 (bytes 495-500) identifies the orientation angle of the scene.  For non-polar scenes the orientation angle of the scene is relative to the scene alignment to map or grid north.  For non-polar, map-oriented scenes this field should be zero (0).  A negative angle implies a clockwise rotation of the scene to align with map north whereas a positive angle implies a counterclockwise rotation of the scene to align with map north.  To calculate the orientation angle of any image, use the following equation:

�

where:

NORTHDIFF = URNORTH - ULNORTH

EASTDIFF = UREAST - ULEAST

URNORTH = Upper right corner point northing (field 77)

ULNORTH = Upper left corner point northing (field 69)

UREAST = Upper right corner point easting (field 75)

ULEAST = Upper left corner point easting (field 67)

Field 47 (bytes 560-565) contains the Universal Transverse Mercator zone code or the National Ocean Survey (NOS) State Plane Coordinate System zone code number when either of these map projections is selected (see fields 43 or 45).

Field 61 (bytes 1108-1112) would also normally be read before importing the image data files.  This field contains the total number of lines in the image and is needed to determine the amount of disk space required for the image.

Fields 63-93 (bytes 1117-1344) contain the corresponding corner pixel locations (latitude, longitude, easting, northing) relative to the resampled pixel center for all bands on the current tape volume.  To calculate the northing and easting of any pixel within the image, use the map coordinates of the image corner points and the following equations:

�

where:

PE = Desired pixel location easting

PN = Desired pixel location northing

ULE = Upper left corner point easting (field 67)

URE = Upper right corner point easting (field 75)

LLE = Lower left corner point easting (field 91)

LRE = Lower right corner point easting (field 83)

ULN = Upper left corner point northing (field 69)

URN = Upper right corner point northing (field 77)

LLN = Lower left corner point northing (field 93)

LRN = Lower right corner point northing (field 85)

P = Pixel number of desired location (counted from left)

L = Line number of desired location (counted from top)

NP = Number of pixels per image line (field 59)

NL = Total number of lines in the output image (field 61)

Field 95 (bytes 1361-1367) contains the band identifiers for the image files on the tape volume.  This field is composed of seven (7) one (1)-byte sub-fields containing from one (1) to seven (7) of the band identifiers: "1", "2", "3", "4", "5", "6", "7".  The band identifiers are listed in the order in which the image files appear on the tape and are left justified in the seven-byte ASCII alphanumeric field.

Field 97 (bytes 1386-1389) contains the blocking factor used to minimize the number of CCT tapes required to accommodate the image set.  This field is always "1" for 8mm tapes.  (Refer to paragraph 3.1.1.10.2 for an explanation of the blocking factor.)

Field 99 (bytes 1406-1410) contains the physical tape record length.  The value is right justified in an ASCII numeric field.  The number of pixels (samples) per image line can be determined by dividing this field by the value in field 97 or by reading field 59 (bytes 1086-1090).

Field 101 (bytes 1427-1428) contains the sun elevation angle in degrees for the scene center location at the scene center acquisition time.  This angle specifies the solar parallel of altitude on the celestial sphere as referenced from the celestial horizon of the scene center.

Field 103 (bytes 1443-1445) contains the sun azimuth (west) in degrees for the scene center location at the scene center acquisition time.  This angle specifies the vertical circle (west) on which the sun's location is measured from the principal vertical circle of the scene center.

Field 115 (bytes 1528-1531) contains the horizontal offset of the true scene center from the nominal WRS scene center in units of whole pixels.  A negative value implies a westerly offset of the scene center from the nominal WRS scene center in daytime scenes (rows 1-120) and an easterly offset of the scene center in nighttime scenes (rows 125-244).

The map projections and ellipsoids used in EOSAT's map-oriented digital TM products are identified in Table 3.1.1.10.1-IV.  The list of map projections shows the two (2)-digit United States Geological Survey (USGS) projection number found in field 45 of the header file, the name, and the identifier used in field 43 of the header file.  The ellipsoids are identified by name and include the semi-major axis and semi-minor axis in meters.

Table 3.1.1.10.1-IV.  Map Projections and Earth Ellipsoids for �EOSAT's Map-Oriented Digital Products 

MAP PROJECTIONS�EARTH ELLIPSOIDS���USGS No.�Name�Identifier�Name�Semi-Major Axis

(meters)�Semi-Minor Axis 

(meters)��01�Universal Transverse Mercator�UTM�Clarke 1866�6378206.400000�6356583.800000��02�State Plane Coordinate System�SPCS�Clarke 1880�6378249.145000�6356514.869550��03�Albers Conical Equal Area�ACEA�International 1967�6378157.500000�6356772.200000��04�Lambert's Conformal Conic�LCC�International 1909�6378388.000000�6356911.946130��05�Mercator�MER�WGS 66�6378145.000000�6356759.769356��06�Polar Stereographic�PS�WGS 72�6378135.000000�6356750.519915��07�Polyconic�PC�GRS 1980�6378137.000000�6356752.314140��08�Equidistant Conic (A & B)�EC�Airy�6377563.396000�6356256.910000��09�Transverse Mercator (Gauss-Krueger)�TM�Modified Airy�6377340.189000�6356034.448000��10�Stereographic�SG�Everest�6377276.345200�6356075.413300��11�Lamberts Azimuthal Equal Area�LAEA�Modified Everest�6377304.063000�6356103.039000��12�Azimuthal Equidistant�AE�Mercury 1960�6378166.000000�6356784.283666��13�Gnomonic�GNO�Modified Mercury 1968�6378150.000000�6356768.337303��14�Orthographic�OG�Bessel�6377397.155000�6356078.962840��15�General Vertical Near-Side Perspective�GVNP�Walbeck�6376896.000000�6355834.846700��16�Sinusoidal�SIN�Southeast Asia�6378155.000000�6356773.320500��17�Equirectangular (Plate Carree)�ER�Australian National�6378160.000000�6356774.719000��18�Miller Cylindrical�MC�Krassovsky�6378245.000000�6356863.018800��19�Van Der Grinten I�VDG�Hough�6378270.000000�6356794.343479��20�Oblique Mercator (Type A & B)�OM�6370997 Sphere�6370997.000000�6370997.000000��21�Space Oblique Mercator�SOM�����

3.1.1.10.2	Landsat Image Files

All image files contain only one (1) TM band of image pixels.  There are no header records within the image file, nor are there prefix and/or suffix data in the individual image records.  Image data may be blocked or unblocked.  Blocking is performed to condense as much data onto the tape as possible; map-oriented full scenes, otherwise, would not fit onto four (4) tapes.

Blocking factor is a procedure EOSAT uses to minimize the number of CCT tapes required to accommodate a full-scene seven (7) band image set.  Image data is written to tape in individual records and between each record is an inter-record gap (IRG), 0.35 of an inch, separating image file records.  Unblocked data, also described as having a blocking factor of one (1), contains one (1) line of image data per tape record.  Data written at a blocking factor of three (3) consolidates three (3) lines of image data into one (1) tape record.  By using blocking factors, a significant amount of CCT tape space is saved within each image file.  For example, a blocking factor of three (3) eliminates two (2) IRGs required in the unblocked format to write out the same three (3) image lines, saving 0.70 inches.  For a Landsat scene, the total savings is more than 116 feet of tape.

Blocked data has a maximum tape record of 32,768 bytes (pixels).  Depending on the image line length, EOSAT Image Processing System (EIPS) software calculates the maximum number of image lines that can be consolidated into a tape record.  This number of image lines within the tape record is the tape blocking factor as set in the product header file (field 97).  The actual length of the tape record, as determined by the image data line length and blocking factor, is also calculated by the EIPS software and set in the product header file (field 99).  Copying blocked data from tape to disk will be handled by the TAMPS software using the blocking factor to separate the image data lines from within the tape record.

The cartographic software package used in processing the Landsat imagery is described in the following references:

General Cartographic Transformation Package (GCTP) Software Reference.  NOAA Technical Technical Report NOS 124 CGS 9, General Cartographic Transformation Package GCTP, Version II.

USGS Map Projection Reference.  Map Projections - A Working Manual, U.S. Geological Survey Professional Paper 1395 (which supersedes USGS Bulletin 1532).

3.1.1.10.3	Landsat Trailer File

The last volume of the Fast Format image set includes a trailer file after the image files.  This file may require software modification to read, but does not need to be read to ingest the image files.  The trailer file contains ephemeris information to compute the approximate spacecraft position for each pixel in the image.  This enables users to compute terrain displacement and bi-directional reflectance image analysis functions.  This file is in ASCII to ANSI and ISO standards.

The ephemeris information contains seven (7) orbit point records across the scene which specify the spacecraft position, velocity, and subsatellite point in image coordinates.

Note:  EOSAT will use the trailer file to test the utility of the new fields for customer use.  Users should code the ingest of this file carefully because other data may be added to future versions of the trailer file.  EOSAT recommends that the user follow a procedure similar to the following:

a.	Read the line as an 80 character ASCII string.

b.	Decode the first few characters and test against expected entries.

c.	Continue to read and decode if the first characters match the expected entry, otherwise print the line for visual interpretation.

d.	Terminate on the characters END OF TRAILER FILE.

The file is in ASCII and is readable as whole, and printable using standard system command utilities.  Some users may prefer to "dump" the trailer file and print it using standard command language operations and will not need to write new code.

The trailer file contains 15 ASCII records, each 80 bytes in length.  The format of each of these records is described below.

Record 1 - File Header

The first record contains fixed text to identify the beginning of the trailer file.

RECORD 1 - FILE HEADER��Field�Bytes�Format�Description��1�18�A18�"BEGINdTRAILERdFILE"��2�62�62X�Blank filled��

Record 2 - Scene Center Reference

The second record contains the scene center date and time.  These fields provide the imaging time for the scene center point defined in the Fast Format header file.  The time is expressed in spacecraft time (UTC).

RECORD 2 - SCENE CENTER REFERENCE��Field�Bytes�Format�Description��1�27�A27�"SCENEdCENTERdDATEdANDdTIME"��2�9�A9�Scene center date as "yyyymmdd"��3�11�A11�Scene center time as "hhmmss.sss"��4�33�33X�Blank filled��

Record 3 - Datum Shift

The third record contains the geocentric datum shift parameters.  These parameters are used to convert the Earth Centered Inertial (ECI) spacecraft ephemeris data to ellipsoid-centered Cartesian coordinates relative to the local datum.  These shift parameters are expressed in meters and should be subtracted from the geocentric position vectors contained in records nine (9) through 15 to convert them to datum (ellipsoid)-centered coordinates.

RECORD 3 - DATUM SHIFT��Field�Bytes�Format�Description��1�23�A23�"DATUMdSHIFTdPARAMETERS="��2�10�F10.1�Geocentric datum shift X component��3�10�F10.1�Geocentric datum shift Y component��4�10�F10.1�Geocentric datum shift Z component��5�27�27X�Blank filled��Record 4 - Number of Orbit Points

The fourth record contains the number of ephemeris (orbit) point records contained in the file.  This is fixed at seven (7).

RECORD 4 - NUMBER OF ORBIT POINTS��Field�Bytes�Format�Description��1�24�A24�"NUMBERdOFdORBITdRECORDS="��2�2�I2�Orbit record count (always seven (7))��3�54�54X�Blank filled��

Record 5 - Time of First Orbit Point

The fifth record contains the time of the first orbit point in seconds from the scene center time provided in the second trailer file record.  The first point is nominally generated 15 seconds before the scene center.

RECORD 5 - TIME OF FIRST ORBIT POINT��Field�Bytes�Format�Description��1�26�A26�"TIMEdOFdFIRSTdORBITdPOINT="��2�8�F8.3�Time offset for first orbit point��3�46�46X�Blank filled��

Record 6 - Time Interval Between Orbit Points

The sixth record contains the time interval between orbit points in seconds.  Ephemeris points are normally generated every five (5) seconds.

RECORD 6 - TIME INTERVAL BETWEEN ORBIT POINTS��Field�Bytes�Format�Description��1�26�A26�"TIMEdBETWEENdORBITdPOINTS="��2�8�F8.3�Time interval between orbit points��3�46�46X�Blank filled��

Record 7 - Orbit Record Header

The seventh record describes the layout of the seven (7) orbit records to follow.  The fields in this record are aligned to serve as column headers above the orbit record fields below.

RECORD 7 - ORBIT RECORD HEADER��Field�Bytes�Format�Description��1�11�A11�"Xdddddddddd"��2�11�A11�"Ydddddddddd"��3�11�A11�"Zdddddddddd"��4�9�A9�"XDOTddddd"��5�9�A9�"YDOTddddd"��6�9�A9�"ZDOTddddd"��7�10�A10�"PIXELddddd"��8�10�A10�"LINEdddddd"��

Records 8-14 - Orbit Data Records

The seven (7) orbit records contain spacecraft state vectors (position and velocity) at five (5) second intervals over the scene.  The middle point (point #4) corresponds to the scene center.  Each record contains the geocentric spacecraft position vector (X,Y,Z) in meters, the spacecraft velocity vector (XDOT, YDOT, ZDOT) in meters per second in Earth-fixed coordinates, and the pixel/line image coordinates of the corresponding subsatellite point.

RECORDS 8-14 - ORBIT DATA RECORDS��Field�Bytes�Format�Description��1�11�F11.1�Cartesian X coordinate in meters��2�11�F11.1�Cartesian Y coordinate in meters��3�11�F11.1�Cartesian Z coordinate in meters��4�9�F9.2�Velocity X component in meters/second��5�9�F9.2�Velocity Y component in meters/second��6�9�F9.2�Velocity Z component in meters/second��7�10�F10.2�Subsatellite point pixel location��8�10�F10.2�Subsatellite point line location��

Record 15 - File Terminator

The fifteenth and last record in the trailer file contains fixed text and identifies the end of the trailer file.

RECORD 15 - FILE TERMINATOR��Field�Bytes�Format�Description��1�16�A18�"ENDdTRAILERdFILE"��2�64�64X�Blank filled��

A sample Fast Format trailer file is provided in Figure 3.1.1.10.3-1.

SAMPLE TRAILER FILE��BEGIN TRAILER FILE��SCENE CENTER DATE AND TIME =	 19920123    173450.975��DATUM SHIFT PARAMETERS =	-8.0	160.0	176.0��NUMBER OF ORBIT RECORDS =	 7��TIME OF FIRST ORBIT POINT =	-15.000��TIME BETWEEN ORBIT POINTS =	 5.000��X�Y�Z�XDOT�YDOT�ZDOT�PIXEL�LINE��-2454403.3�-5442583.4�3800677.4�-3191.85�-2930.05�-6234.87�4470.82�145.78��-2470333.5�-5457151.8�3769449.7�-3180.20�-2897.25�-6256.19�4222.40�1257.24��-2486205.2�-5471555.9�3738115.9�-3168.45�-2864.38�-6277.34�3973.49�2368.60��-2502017.8�-5485795.5�3706676.7�-3156.58�-2831.44�-6298.31�3724.11�3479.86��-2517770.8�-5499870.2�3675133.1�-3144.59�-2798.43�-6319.10�3474.25�4591.02��-2533463.6�-5513779.6�3643485.9�-3132.50�-2765.34�-6339.72�3223.93�5702.09��-2549095.6�-5527523.4�3611736.1�-3120.29�-2732.19�-6360.15�2973.17�6813.07��END TRAILER FILE��Figure 3.1.1.10.3-1.  Sample Fast Format Trailer File

3.1.1.10.4	CCT Tape Structure

Examples of EOSAT's CCT tape structure for a single-volume set and a multi-volume set are shown in Figure 3.1.1.10.4-1.  Each file is followed by an End-Of-File (EOF) marker.  An End-Of-Volume (EOV) marker consists of three (3) EOFs.

�

Figure 3.1.1.10.4-1.  CCT Tape Structure

3.1.1.11	SPOT

SPOT imagery will be provided to TAMPS 6.2 in SPOT Image Corporation's CCT format.  The CCT format, as well as a description of a SPOT scene are provided below.  

A SPOT scene is the result of preprocessing applied to a raw SPOT scene.  A raw SPOT scene corresponds to a data volume comprising 6000 scanlines in the panchromatic mode and 3000 scanlines in the multispectral mode of downlinked data from the SPOT satellite to a ground receiving station with corresponding auxiliary data.  The scanlines (i.e., 6000 in the panchromatic mode and 3000 in the multispectral mode) correspond to 60 kilometers on the earth's surface in the along-track direction, and between 60 and 81.5 kilometers in the across-track direction.  In the panchromatic mode, the ground separation between pixels within the scanline is 10 meters when the imaging incidence angle is close to vertical, and between 10 and 13.6 meters when the incidence angle is between vertical and the extreme off-nadir.  In the multispectral mode, the ground separation between pixels within the scanline is 20 meters when the imaging incidence angle is close to vertical, and between 20 and 27.2 meters when the incidence angle is between vertical and the extreme off-nadir.

SPOT scenes are produced by processing the downlinked SPOT data-stream at ground processing centers to one (1) of three (3) standard preprocessing levels:  

a.	Level 1A.  Level 1A preprocessing includes detector radiometric equalization.  Panchromatic scenes have 6000 pixels along each of the 6000 scanlines.  Multispectral scenes have 3000 pixels along each of the 3000 scanlines per spectral band.

b.	Level 1B.  Level 1B preprocessing includes radiometric equalization; bulk geometric processing to remove earth rotation effects; resampling of scenes in the across track direction to remove off-nadir imaging effects; and resampling of image data to a 10 meter pixel in the panchromatic mode and a 20 meter pixel in the multispectral mode.

c.	Level 2.  Level 2 preprocessing includes the same radiometric corrections as Level 1B, as well as precision geometric processing using ground control points for registration with a known map projection. 

SPOT scenes vary from approximately 27 to 100 megabytes of imagery data, depending upon the level of processing and the geometric corrections performed.  A panchromatic scene consists of a single band image; a multispectral scene is organized as Band Interleaved by Line (BIL).  Image data is recorded such that the first data pixel corresponds to the extreme North-West corner of the scene, with succeeding pixels corresponding first to those immediately East of the first pixel, then line by line from North to South.  All image data regardless of imaging mode or level of processing is recorded as 8 bit right-justified pixels.  A SPOT scene is provided on magnetic tape in CCT format, in one (1) or more volumes.  (The number of volumes required is determined by the imaging mode, viewing angle, and level of processing.)

The files in a single SPOT CCT logical volume are as follows:  Volume Directory file; Leader file; Imagery file; Trailer file; and Null Volume Directory file.  These files are separated by EOF tape marks.  The Null Volume Directory file is followed by three (3) EOF tape marks designating an End of Set (EOS).  A SPOT file is composed of sets of physical records separated by an Inter Record Gap (IRG).  The number of records and their lengths per file are provided in Table 3.1.1.11-I.

Imagery records can have one (1) of the following fixed lengths, depending upon the length of the image line:  3960 bytes (split record size option); 5400 bytes (line length < 5300 pixels); 8640 bytes (5301 < line length < 8450 pixels); or 10980 bytes (8541 < line length < 10880 pixels).

The Volume Directory file is the first file on any SPOT CCT and contains information about the logical volume.  It consists of five (5) records of 360 bytes each:  Volume Descriptor record; pointer record for the Leader file; pointer record for the Imagery file; pointer record for the Trailer file; and a text record.  The Volume Descriptor record identifies the logical volume within a volume set and the number of files on the volume.

The Leader file contains auxiliary information related to the SPOT scene (e.g., parameters defining the geometry and radiometry of the scene, preprocessing data, etc.).  The Leader file consists of 27 records of 3960 bytes each:  Leader File Descriptor record; one (1) Header record; one (1) Ancillary Ephemeris/Attitude record; 18 Ancillary Radiometric/Calibration records; three (3) Ancillary Histogram records; one (1) Ancillary Ground Control Points record; and one (1) Annotations record.

The Imagery file contains one (1) file descriptor record repeated on each physical volume in the case of multi-volume scenes, and image data records.  The Imagery File Descriptor record variable segment gives the number and length of the imagery records, how the image pixels are packed, the locations of the left and right margins, and the size of the prefix and suffix data.  The Image data record format (i.e., the contents of an image line record of a SPOT image) is provided in Table 3.1.1.11-II.  The range of values for each pixel is between one (1) and 254.  A pixel count set to zero (0) corresponds to a non-significant radiometric value and is reserved for margins around the imagery data, bad data lines, and dead detectors.

The Trailer file contains information about the recording of the magnetic tape and the preprocessing.  This file consists of three (3) or more records of 1080 bytes each:  Trailer File Descriptor; one (1) Trailer Quality record; one (1) Geometric Transformation record; one (1) Grid Parameter record; (n) Rectification Grid record(s) for Level 2 scenes only.

The Null Volume Directory file is the last file recorded on a digital SPOT scene.  It consists of only one (1) 360 byte record containing a subset of the information recorded in the Volume Descriptor record of the Volume Directory file.  The Null Volume Directory File is followed by three (3) EOF markers denoting the EOS.

�Table 3.1.1.11-I.  SPOT CCT File Contents

FILE�RECORD�NO. OF RECORDS�RECORD LENGTH (BYTES)��Volume Directory�Volume Descriptor

File Pointer

Text�1

3

1�360

360

360��Leader�Leader File Descriptor�1�3960���Header�1�3960���Ancillary Ephemeris/Attitude�1�3960���Ancillary Radiometric/Calibration�18�3960���Ancillary Histogram�3�3960���Ancillary Map Projection�1�3960���Ancillary GCP/RCP�1�3960���Annotation�1�3960��Imagery�Imagery File Descriptor�1�3960

or 5400���Image Data�n for P�or 8640����3n for XS�or 10980��Trailer �Trailer File Descriptor�1�1080���Trailer�2 or more�1080��Null    Volume Directory�Null Volume Descriptor�1�360��Legend:	     n:	number of lines of image data

	     P:	Panchromatic Mode

	     XS:	Multispectral Mode�����

The data format of a SPOT scene that is presented on multiple volumes is provided in Table 3.1.1.11-III.

For more detailed information on the SPOT data format, refer to the SPOT Image Corporation Abbreviated Computer Compatible Tapes Document.

�Table 3.1.1.11-II.  Imagery File - Image Data Record Format

FIELD NO.�BYTE  NUMBER�TYPE�DESCRIPTION��1-6�1-12�S�FIXED SEGMENT�����PREFIX DATA��7�13-16�I*4�Line number��8�17-18�I*2�Record sequence number��9�19-20�I*2�Spectral band number��10�21-24�I*4�On-board time line was scanned (level 1A only)��11�25-28�I*4�Number of left margin pixels��12�29-32�I*4�Number of right margin pixels�����IMAGE DATA��13�33-pb�BYTE�Imagery data (8 bit pixels)�����SUFFIX DATA��14�(p+1)�BYTE�Flag for lost scan line (level 1A only: 1=lost; 0=if not)��15�(p+2)�BYTE�Satellite attitude flag (level 1A only: 1=out of range; 0=attitude is satisfactory)��16�(p+3) - (p+24)�BYTE�Reserved��17�(p+25) - (p+28)�I*4�Number of pixels in the scan line which have a corresponding point in the SPOT imagery��18�(p+29) - End of Record�BYTE�Set to Zero��The value of "P" depends upon the record length as follows:

Record Length	P

	3960	3892

	5400	5332

	8640	8572

	10980	10912



Type definitions:

BYTE:	Field coded in binary using one (1) byte

I*2:	Binary Integer using two (2) bytes

I*4:	Binary Integer using four (4) bytes

S:	Refer to predefined structure

�����

�Table 3.1.1.11-III.  Logical Construction of a SPOT�Scene Requiring Multiple Volumes

PHYSICAL VOLUME 1�PHYSICAL VOLUME 2�PHYSICAL VOLUME 3��Volume Descriptor

File pointer (file 1)

File pointer (file 2)

File pointer (file 3)

Text�Volume Descriptor

File pointer (file 1)

File pointer (file 2)

File pointer (file 3)

Text�Volume Descriptor

File pointer (file 1)

File pointer (file 2)

File pointer (file 3)

Text��EOF�EOF�EOF��Leader file

Descriptor Record�Imagery File

Descriptor Record�Imagery File

Descriptor Record��Header Record

Ancillary Records

Annotation Records�Imagery Data

Record (p+1)�Imagery Data

Record (q+1)��EOF�IRG�IRG��Imagery File

Descriptor Record

Imagery Data

Record 1����IRG��Last Imagery Record��Imagery Data

Record 2��EOF��IRG��Trailer File

Descriptor Record

Trailer Records����EOF��Imagery Data

Record p�Imagery Data

Record q�Null Volume Directory��IRG�IRG�IRG��EOF�EOF�EOF��EOF�EOF�EOF����EOF��END OF VOLUME�END OF VOLUME�END OF SET��



















3.1.1.12	ADRI

For detailed information on the ADRI data format, refer to the Prototype Specification for ARC Digitized Raster Imagery.

3.1.1.13	ACC Radar Aimpoints

For the ACC Radar Aimpoints schema, refer to the TAMPS SDD.

3.1.1.14	ALR-67 DB

For the ALR-67 DB schema, refer to the TAMPS SDD.

3.1.1.15	Mine DB

For the Mine DB schema, refer the TAMPS SDD.

3.1.1.16	JNL

For detailed information on the JNL file organization and structure, refer to the JTIDS Network Library Format Technical Memorandum, dated 26 July 1989.  The file structure defined there is replicated on the hard disk for each JNL on the system.  The JNLs are not maintained within Sybase; however, when a user builds a JTIDS initialization load for a particular mission, the data is stored in three (3) JTIDS-specific Sybase tables associated with mission planning: TAMPS_JLOAD_INFO, TAMPS_JLOAD_BLOCK, and TAMPS_JBACKLINK.  The structure of these tables is described in the TAMPS SDD.

3.1.1.17	GPS Almanac Data

For detailed information on the GPS Almanac field definitions, refer to the Defense Mapping Agency Product Specifications for Digital Aeronautical Flight Information File (DAFIF).  For the GPS Almanac schema, refer to the TAMPS SDD.

3.1.1.18	UAGC

For the UAGC schema, refer to the TAMPS SDD.

3.1.1.19	MIDS/JNL

A diagram illustrating the MIDS/JNL directory structure and an explanation of the file naming conventions are provided in Appendix P.  For detailed information on the MIDS/JNL file organization and structure, refer to JTIDS/MIDS Network Library Format, dated 1 May 1996.

3.1.2	Aircraft and Weapon System Interfaces

TAMPS 6.2 interfaces with the aircraft and weapon systems shown in Figure 3.1.2-1.  TAMPS provides hardcopy output products in the form of strip charts and kneeboard cards containing aircraft mission planning results, as well as magnetic media output directly to the GPS Mission Data Loader (MDL) and/or Memory Unit (MU) for the F/A-18, the TAMPS Interface Device (TID) for the E-2C, and the Data Storage Unit (DSU) for the F-14.  TAMPS is able to receive maintenance data from the F/A-18 for aircraft equipment status.  For SLAM and JSOW/JDAM, TAMPS provides a bulk data file for use by the F/A-18.  (Appendix K contains a detailed description of the process by which MPMs are able to provide data for an F/A-18 MU load.)  Each aircraft and weapon system that interfaces with TAMPS is listed below with its unique TAMPS interface control number.

a.	F/A-18	(IFA1001)

b.	E-2C	(IFA1003)

c.	F-14	(IFA1008)

d.	SLAM	(IFA1009)

e.	JSOW/JDAM	(IFA1010)



�

Figure 3.1.2-1.  Aircraft/Weapon System-TAMPS Interface Diagram

3.1.2.1	TAMPS to GPS MDL Interface 

The TAMPS to GPS MDL interface provides the capability to load TAMPS-created GPS MDL files (i.e., Cartridge Identification and Status Information, Flight Plan Label, Flight Plan, GPS Almanac, Magnetic Variation DB, Primary Identifier DB, and Reversionary Identifier DB) onto the GPS common MDL cartridge.  Digital file type, form, format, and file placement conform to requirements identified in the Global Positioning System Common Mission Data Loader Cartridge Format Specification.

The GPS MDL is addressable via the TAMPS cml_mu device driver working in conjunction with a DDC VME MIL-STD-1553B host bus adaptor.  The GPS MDL may be accessed via standard low-level or streaming I/O functions, using the assigned UNIX file names:  /dev/mdl/0, /dev/mdl/1, /dev/mdl/2, /dev/mdl/3, /dev/mdl/4, /dev/mdl/5, /dev/mdl/6, and /dev/mdl/7.  Standard I/O functions include open(), fopen(), close(), fclose(), read(), fread(), write(), fwrite(), and ioctl() (refer to the appropriate UNIX programmer's manual for a discussion of these functions).

When using streaming I/O protocol for accessing the MDL (i.e., fopen(), fseek(), fwrite() and fclose()), streaming mode initialization can vary from one (1) operating system to the next. The standard device I/O functions (i.e., open(), write(), read() and close()) are recommended, since they are not susceptible to system initialization variances.  In order to assure proper operation when using streaming I/O functionality, the UNIX "setvbuf()" command should be used immediately following the "fopen()" command to set the stream mode to "fully buffered" prior to writing to the device; otherwise, data transfer errors or data load corruption may occur.  For more information, refer to the Solaris 2.5 SunOS Reference Manual Section 3.

In addition to the standard I/O functions, the GPS MDL may be accessed via a number of device-specific configuration, control, and I/O operations using the standard UNIX ioctl() mechanism.  The DDC VME/1553B host adaptor is addressable for diagnostic purposes using the assigned UNIX file name, /dev/ddc/0.  Appendix J contains a detailed description of the ioctl() commands that support these operations.

The data organization and file format for the GPS common MDL cartridge are described in the paragraphs below, in terms of general conventions, Table of Contents file format, and the format of the currently supported file types.  (For more detailed information, refer to the GPS Common MDL Cartridge Format Specification.)

The format of the GPS Navigation file is provided in Appendix L.  The GPS Navigation file contains information that is used by the F/A-18 MU, the E-2C Device, and the GPS MDL to support construction of the flight plan file that is uploaded to these data transfer devices.

3.1.2.1.1	General Conventions

The data cartridge is divided into two (2) distinct areas:  the initialization data area; and the updated data area.  Initialization data is only entered or changed via an MDL ground station (e.g., TAMPS).  The updated data area consists of data written from the current aircraft database when commanded on aircraft.

In the initialization data area, individual data groupings will be organized into files which are recorded in a Table of Contents (TOC).  Large files will be broken into blocks no greater than 1,024 words in length each.  (Note:  Exceptions include TOC blocks which will be 64 words in length, and the I-5A DB which will be one (1) continuous large file.)  Individual file records will not cross block boundaries.  Each block of a file with an associated TOC entry will contain the following data in the first four (4) words:

a.	Checksum (i.e., an unsigned integer, representing the total of all data in the block, not including the checksum).

b.	Word Count (i.e., the total number of words in the block, including the checksum).

c.	Two-word Pointer to the next block within the file.

The block format required for files recorded in the TOC is presented in Table 3.1.2.1.1-I.

Table 3.1.2.1.1-I.  General Data File Block Format

WORD�DATA�TYPE��1�Block Checksum�Integer��2�Block Word Count�Integer��3�LSW Pointer to Next Block	0000 if this is�Hex��4�MSW Pointer to Next Block	the last block�Hex��.����.�	One (1) to 1,020 Additional Words,���.�	as Required���Words will be defined to be 16 bits in length.  Double word pointers will have the Least Significant Word (LSW) before the Most Significant Word (MSW).  (Least significant bits or words are depicted on the right in the tables.)  Unless otherwise noted, all unused numerical words or bits will be set to zero (0).  All unused ASCII characters will contain blanks.

Latitude/longitude data will be written as 2-31 semicircles (i.e., binary fractional of 180°) as described in ICD-GPS-059B, with positive quantities representing North latitudes and East longitudes.

Station declination (Navigation Aid (NAVAID)-slaved magnetic variation) and magnetic variation data will be written as 2-15 semicircles as described in ICD-GPS-059B, with positive quantities representing East.  Unknown cases will be written as FFFF.

Elevations and altitudes will be written as 2's complement integers in units of feet.  Unknown elevations and altitudes will be written as 8000H (indicating the clearly absurd altitude of -32,768 feet).

Time of Arrival (TOA) for flight plan waypoints will be written as 24-bit signed integers representing the number of seconds since midnight.  Negative numbers indicate that the TOA is not defined (i.e., invalid).

Frequency for Very High Frequency (VHF) Omnidirectional Ranging (VOR) navigation aids will be written in units of megahertz.  Channel number for both Tactical Air Navigation (TACAN) and combined VOR/TACAN (VORTAC) navigation aids will be written in ASCII format.  Frequency for Non-Directional Beacon (NDB) navigation aids will be written in units of kilohertz or units of megahertz.

ASCII-format data will have the most significant bit set to zero (0).  When two (2) ASCII characters are packaged in a word, the least significant byte will contain the first character.  Unused ASCII characters will be filled with the blank character.  All labels will be left justified.

	Example:	IND blank blank

			I = Character #1

			N = Character #2

			D = Character #3

			0100 1110 0100 1001

			0010 0000 0100 0100

			                  0010 0000

All dates will be written as integers.  Months will be written as January = "1", February = "2", etc.

Duplicate identifiers will not be placed within a given database for use by a Control Display Navigation Unit (CDNU).  For other mission computers, use of duplicate identifiers is at the option of the platform developer.  Identifiers will be left justified within the five (5)-character ASCII fields.

3.1.2.1.2	TOC File

The TOC consists of a linked list of 64-word-long blocks.  The first TOC block will begin at the data cartridge address 0000.  A null (i.e., 0000) pointer to the next TOC block will be used to signify that this is the last TOC block.  A word count field will define the number of active words in each TOC block (to include the data block checksum, the block active word count, double word pointer, and all data words).  TOC entries will only be made for valid non-zero data files.  The pointer values will be double words (i.e., 32 bits) to allow for complete addressing of the current data cartridge, as well as expansion up to 8.6 gigabytes.

Each file to be written on the data cartridge will be given a unique identification number with an associated predefined file format.  Once a file identification number has been defined and used, it will not be changed.  Airborne data loading systems will be defined to recognize a specific set of file identification numbers and ignore all other files.  Thus, if a data cartridge with a new file type is installed into an older system, the older system will be able to read data from the data cartridge for which it recognizes the file type, and ignore all other files.  The same is true for data cartridges from different systems that use this standard format if the data cartridges are interchanged.

The TOC file will be written as defined in Table 3.1.2.1.2-I.

Table 3.1.2.1.2-I.  TOC File Data Format

WORD�DATA�TYPE��1�TOC Block Checksum�Hex��2�TOC Block Active Word Count�Hex��3�LSW Pointer to Next TOC Block�Hex��4�MSW Pointer to Next TOC Block�Hex��5�File Number�Integer��6�Control Word�Binary��7�File Block Count�Integer��8�LSW Pointer to the File�Hex��9�MSW Pointer to the File�Hex�� .���� .���� .�Additional Five (5)-Word Records���64�as Required up to a Maximum of 12���

The TOC file block count will indicate the total number of blocks in the associated file.  The TOC control word will be written as defined in Table 3.1.2.1.2-II.

Table 3.1.2.1.2-II.  TOC  File Control Word Definition

BITS�DATA��15-6�Undefined (Growth provision)��5�0 = Not Written on Aircraft; 1 = Written on Aircraft��4-2�000 = Data; 001 = Sub TOC (Other combinations are reserved)��1�0 = Deleted; 1 = Active��0�0 = Read/Write; 1 = Read Only��

3.1.2.1.3	Currently Supported File Types

The file types necessary to support the GPS Minimum Avionics Requirement (MAR)-compliant implementation are defined in the paragraphs below.

a.	Cartridge Identification and Status Information

b.	Operational Flight Program

c.	Flight Plan Label

d.	Flight Plan

e.	GPS Almanac

f.	Magnetic Variation DB

g.	Primary Identifier DB

h.	Reversionary Identifier DB

i.	I-5A Databases (3A, and Miniaturized Airborne GPS Receiver (MAGR))

j.	E-2C Mission Data Base File

Table 3.1.2.1.3-I identifies the number assigned to each file type for use in the TOC file.

Table 3.1.2.1.3-I.  File Number Assignments �for Use in the TOC File

FILE TYPE�NUMBER��Cartridge Status�1��Cartridge Label�2��CDNU Operational Flight Program Label�3��CDNU Operational Flight Program Load Module�11��Flight Plan Label File�15��Flight Plan 1�100��Flight Plan 2�101��.�.��.�.��.�.��Flight Plan 12�111��E-2C Mission Data Base File 1�200��E-2C Mission Data Base File 2�201��E-2C Mission Data Base File 3�202��GPS Almanac Data�320��Magnetic Variation Table �322��Magnetic Variation Status�323��I-5F MAGVAR Coefficients Table�324��Identifier Indices File�400��Identifier DB Status�405��CDNU Reversionary DB�500��CDNU Reversionary DB Index�503��CDNU Reversionary DB Status�505��I-5A DB for the 3A�507��I-5A DB Index for the 3A�510��I-5A DB Status for the 3A�512��I-5A DB for the MAGR�514��I-5A DB Index for the MAGR�516��I-5A DB Status for the MAGR�518��3.1.2.1.3.1	Cartridge Identification and Status Information

The Cartridge Status file contains the date when the initial data was written to the data cartridge, and the date when the update data was written to the data cartridge.  At a minimum, the Cartridge Status file (along with the TOC file) must be present for the data cartridge to be considered valid.  The Cartridge Status file will be written as defined in Table 3.1.2.1.3.1-I.

Table 3.1.2.1.3.1-I.  Cartridge Status File Data Format

WORD�DATA�TYPE��1�Cartridge Status File Checksum�Integer��2�Cartridge Status File Word Count�Integer��3�0000�Hex��4�0000�Hex��5�Initial Date, year�Integer��6�Initial Date, month�Integer��7�Initial Date, day�Integer��8�Update Date, year�Integer��9�Update Date, month�Integer��10�Update Date, day�Integer��11�Update Date Valid (Valid = 1; Invalid = 0)�Integer��12�LSW Pointer to Next Available Cartridge Location�Hex��13�MSW Pointer to Next Available Cartridge Location�Hex��

The Cartridge Label file will contain a string of ten (10) ASCII characters which are used to identify the data resident on the data cartridge.  The Cartridge Label file will be written as defined in Table 3.1.2.1.3.1-II, with non-blank characters left justified.

Table 3.1.2.1.3.1-II.  Cartridge Label File Data Format

WORD�DATA�TYPE��1�Cartridge Label File Checksum�Integer��2�Cartridge Label File Word Count�Integer��3�0000�Hex��4�0000�Hex��5�Char 2  /  Char 1�ASCII��6�Char 4  /  Char 3�ASCII��7�Char 6  /  Char 5�ASCII��8�Char 8  /  Char 7�ASCII��9�Char 10  /  Char 9�ASCII��

3.1.2.1.3.2	Operational Flight Program

The Operational Flight Program (OFP) Status file and the OFP Load Module file are for CDNU support.  The eighteen characters designated, which are part of the OFP, are not always set and may be different each time.

The OFP Status file contains 44 ASCII characters to define the OFP label.  The OFP label format is shown in Table 3.1.2.1.3.2-I.

Table 3.1.2.1.3.2-I. OFP Label Format

WORD�DATA�TYPE��1�OFP Label File Checksum�Integer��2�OFP Label File Word Count�Integer��3�0000�Hex��4�0000�Hex��5�OFP Label Char 2/Char 1�ASCII��6�Char 4/Char 3�ASCII��7�Char 6/Char 5�ASCII��.����.�44 ASCII Characters���.����26�Total OFP Label�ASCII��

The OFP Load Module file contains the executable code for installation into CDNU memory.  It consists of a linked list of blocks, each containing contiguous segments of OFP data arranged in ascending address order.  The hexadecimal character "FF" is used to fill unprogrammed bytes within or at the end of a block, if required.  A new OFP load module file block is generated to begin each new section of contiguous program data.

Figure 3.1.2.1.3.2-1 shows an example OFP as it would appear on the MDL data cartridge and in the CDNU Electrically Erasable Programmable Read Only Memory (EEPROM).  Three (3) contiguous program constants/program segments are indicated:  the first is a single byte in length; the second is a lengthy segment containing four (4) 1,024 word blocks plus a shorter block; and the third contains one (1) word plus one (1) byte.

�

Figure 3.1.2.1.3.2-1.  OFP Load Module File� to CDNU EEPROM Relationship

The OFP Load Module file will be written as defined in Table 3.1.2.1.3.2-II.

Table 3.1.2.1.3.2-II.  OFP Load Module Format 

WORD�DATA�TYPE��1�OFP Load Module Block Checksum�Integer��2�OFP Load Module Block Word Count�Integer��3�LSW Pointer to next OFP Load Module Block�Hex��4�MSW Pointer to next OFP Load Module Block�Hex��5�LSW OFP Data Segment Address�Hex��6�MSW OFP Data Segment Address�Hex��7�OFP Data Word�Hex��.����.�1 to 1,018 Data Words,���.�as Required���

3.1.2.1.3.3	Flight Plan Label File

The Flight Plan Label file contains pointers to and labels for up to 12 flight plans loaded on the cartridge.  The Flight Plan Label file will be written as defined in Table 3.1.2.1.3.3-I.

Table 3.1.2.1.3.3-I.  Flight Plan Label File

WORD�DATA�TYPE��1�Checksum�Integer��2�Word Count�Integer��3�0000�Hex��4�0000�Hex��5�Label Char 2/ Char 1, etc.	Left justified�ASCII��6�Label				Eight (8) characters�ASCII��7�Label		(Maintain Character Swapping)�ASCII��8�Label�ASCII��9�LSW Pointer to Flight Plan 1 (File 100)�Hex��10�MSW Pointer to Flight Plan 1 (File 100)�Hex��.����.����.�Additional six (6) word���.�records as required,���.�up to a maximum of 12���.����.����



3.1.2.1.3.4	Flight Plan File

A Flight Plan file contains an ordered list of up to 50 waypoints, each consisting of a record of 23 words containing the following data (as applicable).

a.	Flight Plan Waypoint Entry String - the CDNU entry format corresponding to the equivalent scratchpad entry for the subject waypoint.  This data is used to derive the appropriate screen display.

b.	Latitude/Longitude of Flight Plan Waypoint

c.	Altitude of Flight Plan Waypoint (Mean Sea Level (MSL) in feet)

d.	Waypoint Type (latitude/longitude, identifier, etc.)

e.	Identifier Type (VOR, TACAN, NDB/DME, etc.)

f.	Flight Mode (Enroute, Terminal, Approach)

g.	Station Declination (Slaved Magnetic Variation)

h.	Station Frequency/Channel Number

i.	Elevation (MSL in feet)

No record will be broken across block boundaries (e.g., for a 50 point flight plan, the first 44 records will be contained in a 1016 word block; a second block will be used for the remaining six (6) records).

The Flight Plan file will be written as defined in Table 3.1.2.1.3.4-I.

Table 3.1.2.1.3.4-I.  Flight Plan Data Format

WORD�DATA�TYPE��1�Flight Plan Block Checksum�Integer��2�Flight Plan Block Word Count�Integer��3�LSW Pointer to next Flight Plan Block�Hex��4�MSW Pointer to next Flight Plan Block�Hex��5�Waypoint Entry String�ASCII��.�19 ASCII Characters���.�(Maintain Character Swapping)���13�Waypoint Entry String�ASCII��14�Flight Mode (Integer) / Waypoint Entry String���15�Waypoint Type (8 bits) / Identifier (8 bits)�Integer��16�Latitude, LSW�Fractional��17�Latitude, MSW�Fractional��18�Longitude, LSW�Fractional��19�Longitude, MSW�Fractional��20�Waypoint Altitude (MSL in feet)�Integer��21�Time of Arrival, LSW�Integer��22�Undefined/Time of Arrival, Most Significant Bit (MSB) (8 bit integer)���23�Declination (Slaved or Magnetic Variation)�Fractional���Table 3.1.2.1.3.4-I.  Flight Plan Data Format (Cont.)

WORD�DATA�TYPE��24�Station Frequency/Channel Number�ASCII��25�Station Frequency/Channel Number�ASCII��26�Station Frequency/Channel Number�ASCII��27�Elevation (MSL in feet)�Integer��.����.�Additional 23 Word Records���.�as Required���

For VOR, TACAN, and VORTAC waypoints, word 23 will contain the station's slaved variation; for all other records the magnetic variation will be inserted.

3.1.2.1.3.4.1	Waypoint Entry String

The waypoint entry string mimics a CDNU scratchpad entry and is used to generate the appropriate Flight Plan page display.  The waypoint entry string will be left justified within the 19 character ASCII field.  Five (5) different kinds of waypoints are possible: 

a.	Latitude/Longitude

b.	Identifier

c.	Identifier/bearing/distance

d.	Universal Transverse Mercator (UTM)

e.	Universal Polar Stereographic (UPS)

The waypoint entry string will be written as defined in Table 3.1.2.1.3.4.1-I.

Table 3.1.2.1.3.4.1-I.  Waypoint Entry String

WORD�DATA��5�Ident Char 2 / Ident Char 1��6�Ident Char 4 / Ident Char 3��7�Blank / Ident Char 5��8�Char 2 / Char 1��9�Char 4 / Char 3��.���.���

3.1.2.1.3.4.1.1	Latitude/Longitude Waypoints

Latitude/longitude waypoints are written in the form of degrees and decimal minutes.  The required format is a "N" or "S" followed by four (4) digits (with a decimal point and up to three (3) additional digits optional), followed by "E" or "W", followed by five (5) digits (with a decimal point and up to three (3) additional digits optional).  Note that leading zeros (0's) are required as no delineators are used between degrees and minutes.

The degree/minute fields may not be written outside of the ranges below:

QUANTITY�MINIMUM�MAXIMUM��Latitude degrees�0�  90��Latitude minutes�0�  59.999��Longitude degrees�0�180��Longitude minutes�0�  59.999��If latitude is 90° or longitude is 180°, then the associated minutes will be zero (0).  Latitude/longitude information contained in the waypoint entry string will be repeated in words 16-19 of the Flight Plan data format shown in Table 3.1.2.1.3.4-I.  In addition, the Identifier field of word 15 will be unused and words 24-27 will be unused.

3.1.2.1.3.4.1.2	Identifiers

Identifiers are written as up to five (5) alphanumeric characters (left justified), with alphabetic characters written as capital letters.  An identifier consists of the five (5) character mnemonic, followed by a blank, followed by a longer description of the identifier if desired.  In the case where an identifier is less than five (5) characters, blanks will be used to fill up to and including the sixth place.  The verbose description will begin with the seventh position.

3.1.2.1.3.4.1.3	Identifier/Bearing/Distance

Identifier/Bearing/Distance (IBD) waypoints are written as a valid identifier followed by a "/", followed by a valid bearing, followed by a "/", followed by distance.  Valid bearings (i.e., 0° to 360.0°, inclusive) are written as up to three (3) digits, optionally followed by a decimal point and an additional digit, then followed by a mandatory "T" or "M" indicating whether the bearing is referenced to True or Magnetic North.  Valid distances (in units of nautical miles) are written as follows:  four (4) digits, followed by a blank, for distances greater than or equal to 1000 nm, three (3) digits optionally followed by a decimal point and a tenths digit for distances greater than or equal to 100 nm, two (2) digits optionally followed by a decimal point and two (2) digits for distances up to 100 nm (refer to Table 3.1.2.1.3.4.1.3-I).  In other words, a total of five (5) places (including the decimal point) are allowed for distance display.  Words 16-19 are the actual fly to point and not the Lat/Long of the reference point.

Table 3.1.2.1.3.4.1.3-I.  IBD Distance Entry Format

RANGE�DISTANCE FORMAT��>    1,000 nm�XXXX_��> =    100 nm�XXX.X��<       100 nm�XX.XX.��3.1.2.1.3.4.1.4	UTM and UPS

Military Grid Reference System (MGRS) coordinates are composed of three (3) components:  grid zone designation; 100,000 meter square identification; and the grid coordinates.  The MGRS system is divided into two (2) distinct segments:  locations based on the UTM grid projection; and locations based on the UPS grid projection.  The formats for UPS and UTM are identical except for the grid zone designation.  A UTM grid zone designation is a number (from 1 to 60) followed by a letter, whereas a UPS grid zone is a single letter (A, B, Y, or Z).  UTM is used for waypoints between 80° South and 84° North while UPS is used for waypoints below and above those latitudes, respectively.  The grid zone is followed by two (2) alphabetic characters which define the 100,000 meter square.  Finally, ten (10), eight (8), or six (6) digits are used to reference into the 100,000 meter square.  The digits represent an Easting component followed by a Northing component.  The number of digits in the two (2) components must be equal.  For example, a ten (10) digit number indicates five (5) Easting and five (5) Northing digits.  A ten (10) digit number represents a precision of one (1) meter.  Eight (8) digits produce a precision of ten (10) meters, and six (6) digits produce a precision of 100 meters.

3.1.2.1.3.4.2	Flight Mode, Waypoint and Identifier Type

The flight mode will be written as defined in Table 3.1.2.1.3.4.2-I.

Table 3.1.2.1.3.4.2-I.  Flight Mode Definition

TYPE NUMBER�TYPE��0�Default (no change)��1�Enroute��2�Terminal��3�Approach��

Waypoint type numbers will be assigned as defined in Table 3.1.2.1.3.4.2-II.

Table 3.1.2.1.3.4.2-II. Waypoint Type Definition

TYPE NUMBER�TYPE��1�Latitude/Longitude��2�Identifier��3�Identifier/bearing/distance��4�Universal Transverse Mercator (MGRS)��5�Universal Polar Stereographic (MGRS)��

Identifier types will be written as defined in Table 3.1.2.1.3.4.2-III.

Table 3.1.2.1.3.4.2-III.  Identifier Type Definition

TYPE NUMBER�TYPE��1�VOR��2�VORTAC��3�TACAN��4�VOR-DME��5�NDB��6�Reserved��7�NDB-DME��8�Reserved��9�DME (excluding ILS-DME)��10�Reserved��.�.��99�Reserved��100�Airport��110�Waypoint��111�Visual Point��112�Refueling Point��113�Radar Point��114�Target��115�Heliport��116�Reserved��.�.��199�Reserved��200�User-Modified Airport��201�User-Modified VOR��202�User-Modified VORTAC��.�.��209�User-Modified DME��210�User-Modified Waypoint��211�Reserved��.�.��255�Reserved��3.1.2.1.3.4.3	Station Frequency

Station frequency for VOR and/or VOR-DME will be written as defined in Table 3.1.2.1.3.4.3-I.

Table 3.1.2.1.3.4.3-I.  VOR Frequency Data Format

WORD�DATA�TYPE��n�Frequency tens / hundreds�ASCII��n + 1�Decimal point / Frequency units�ASCII��n + 2�Frequency hundredths / tenths�ASCII��Frequency for NDB navigation aids will be written as defined in Table 3.1.2.1.3.4.3-II.  For frequencies less than 1000.0 KHz, the leading character will be an ASCII "blank."  For Megahertz frequencies, the leading character will be an ASCII "M".  If a NDB-DME navigation aid is to be designated, only the NDB frequency information will be written.

Table 3.1.2.1.3.4.3-II.  NDB and NDB-DME Frequency Data Format

WORD�DATA�TYPE��n�Frequency hundreds / thousands�ASCII��n + 1�Frequency units / tens�ASCII��n + 2�Frequency tenths / decimal point�ASCII��

If a TACAN, DME, or combined VOR and TACAN (VORTAC) NAVAID is to be designated, only the TACAN Channel information (as defined in Table 3.1.2.1.3.4.3-III) will be written.

Table 3.1.2.1.3.4.3-III.   TACAN and DME Channel Format

WORD�DATA�TYPE��n�Channel tens / channel hundreds�ASCII��n + 1�Channel X or Y / channel units�ASCII��n + 2�Blank / blank�ASCII��

3.1.2.1.3.5	GPS Almanac

The GPS Almanac file contains satellite almanac data for up to N satellites.  The GPS Almanac file will be written as defined in Table 3.1.2.1.3.5-I.

Table 3.1.2.1.3.5-I.  GPS Almanac File Data Format

WORD�DATA�TYPE��1�GPS Almanac File Checksum�Integer��2�GPS Almanac File Word Count�Integer��3�0000�Hex��4�0000�Hex��5�Almanac Data���.�    17 Word Record���.�    for each Satellite���21�Almanac Data���.�    Additional 17 ���.�    Word Records���.�    as Required���

The 17-word record for each satellite will be in accordance with message I-5B as defined in ICD-GPS-059B, IRN-001/IRN-003.

3.1.2.1.3.6	Magnetic Variation DB

The Magnetic Variation Table file contains 614 individual values of magnetic variation with world-wide coverage in a uniform latitude/longitude grid in ten (10) degree increments (including values at the geographic poles, which represent the limit as the pole is approached along the 0° meridian).  The Magnetic Variation Table file will be written as defined in Table 3.1.2.1.3.6-I.

Table 3.1.2.1.3.6-I.  Magnetic Variation Table File Data Format

WORD�DATA�TYPE��1�Magnetic Variation Table File Checksum�Integer��2�Magnetic Variation Table File Word Count�Integer��3�0000�Hex��4�0000�Hex��5�Value at S 90°�Fractional��6�Value at S 80° / W 180°�Fractional��7�Value at S 80° / W 170°�Fractional��.����.����616�Value at N 80° / E 160°�Fractional��617�Value at N 80° / E 170°�Fractional��618�Value at N 90°�Fractional��

The Magnetic Variation Status file contains the date corresponding to the effective date of the associated Magnetic Variation Table file.  The Magnetic Variation Status file will be written as defined in Table 3.1.2.1.3.6-II.

Table 3.1.2.1.3.6-II.  Magnetic Variation Status File Data Format

WORD�DATA�TYPE��1�Magnetic Variation Date Status File Checksum�Integer��2�Magnetic Variation Date Status File Word Count�Integer��3�0000�Hex��4�0000�Hex��5�Date Stamp, year�Integer��6�Date Stamp, month�Integer��7�Date Stamp, day�Integer��

The Magnetic Variation Coefficients Table file contains the 338 individual coefficients used to implement the Naval Oceanographic Office (NAVOCEANO) magnetic variation algorithm described in "The Magnetic Variation Algorithm (MAGVAR) and the 1990 World Magnetic Model."  This table will be formatted in accordance with the I-5F message in ICD-GPS-059, Revision B, IRN-003.  The table will have, however, a four (4) word header consisting of the checksum, word count, and two (2) words of 0000.  The Magnetic Variation Coefficients Table file will be written as defined in Table 3.1.2.1.3.6-III.  This file, without the four (4) word header, reproduces the I-5F message of ICD-GPS-059B IRN-003.  (Refer to ICD-059B for further detail.)

Table 3.1.2.1.3.6-III.  Magnetic Variation �Coefficients Table File Data Format

WORD�DATA�TYPE�NO. OF BITS�LSB �LOCATION�LSB VALUE��1�Checksum�Integer�16�15�1��2�Word Count�Integer�16�15�1��3�0000�Hex�16�n/a�n/a��4�0000�Hex�16�n/a�n/a��5�ID Label (Set = 0007H)�Hex�16�15�1��6�Base Epoch�Unsigned Int.�16�15�1 year��7�Table Identifier (I/II)�Unsigned Int.�8�7�1��7�Column Identifier (m)�Unsigned Int�8�15�1��8,9�C(0,m) or Cdot(0,m)�Double fix�32�31�2**-7��10,11�C(1,m) or Cdot(1,m)�Double fix�32�31�2**-7��12, 13�C(2,m) or Cdot(2,m)�Double fix�32�31�2**-7��14,15�C(3,m) or Cdot(3,m)�Double fix �32�31�2**-7��16,17�C(4,m) or Cdot(4,m)�Double fix�32�31�2**-7��18,19�C(5,m) or Cdot(5,m)�Double fix�32�31�2**-7��20,21�C(6,m) or Cdot(6,m)�Double fix �32�31�2**-7��22,23�C(7,m) or Cdot(7,m)�Double fix�32�31�2**-7��24,25�C(8,m) or Cdot(8,m)�Double fix�32�31�2**-7��26,27�C(9,m) or Cdot(9,m)�Double fix �32�31�2**-7��28,29�C(10,m) or Cdot(10,m)�Double fix�32�31�2**-7��30,31�C(11,m) or Cdot(11,m)�Double fix�32�31�2**-7��32,33�C(12,m) or Cdot(12,m)�Double fix �32�31�2**-7��

3.1.2.1.3.7	Primary Identifier DB

The Primary Identifier DB Status file contains a ten (10)-character ASCII label and the effective beginning and ending dates for the associated identifier data.  The Primary Identifier DB Status file will be written as defined in Table 3.1.2.1.3.7-I.  Non-blank characters in the label will be left justified.

Table 3.1.2.1.3.7-I.   Primary Identifier DB Status File Format

WORD�DATA�TYPE��1�DB Status File Checksum�Integer��2�DB Status File Word Count�Integer��3�0000�Hex��4�0000�Hex��5�DB Label�ASCII��.�   Ten (10) ASCII Characters���.�   (Maintain Character Swapping)���9�DB Label�ASCII��10�Beginning Date, year�Integer��11�Beginning Date, month�Integer��12�Beginning Date, day�Integer��13�Ending Date, year�Integer��14�Ending Date, month�Integer��15�Ending Date, day�Integer��

The Primary Identifier DB is provided to support applications where the data loader and cartridge remain aboard the aircraft and can be accessed during flight.  To support rapid access by the CDNU or Mission Computer (MC), data for the Primary Identifier DB will be divided into three (3) cartridge data structures:  Identifier Indices files, Identifier Directories, and Identifier data records.  Figure 3.1.2.1.3.7-1 illustrates the relationship between the three (3) data structures as described in the paragraphs below.

3.1.2.1.3.7.1	Identifier Indices File

The Identifier Indices file contains individual index records containing the ASCII characters of the first and last identifiers contained in the associated identifier directory.  There will be a 12-identifier range on each identifier indices "card" (e.g., AVE-EUG is a "card" containing 12 identifiers), except for possibly the last "card."  The starting address of that associated identifier directory will be included in the index record.  The index records will be arranged in alphabetical order.  The intent is that this file be transferred into the CDNU or MC where a search to identify the required Identifier Directory file can be made prior to any accesses of the MDL.  The Identifier Indices file will be written as defined in Table 3.1.2.1.3.7.1-I.

�

Figure 3.1.2.1.3.7-1.  Primary Identifier DB File Relationship

Table 3.1.2.1.3.7.1-I.  Identifier Indices File Format

WORD�DATA�TYPE��1�Identifier Indices Block Checksum�Integer��2�Identifier Indices Block Word Count�Integer��3�LSW Pointer to Next Identifier Indices File Block�Hex��4�MSW Pointer to Next Identifier Indices File Block�Hex��5�Ident 1  Char 2  /  Ident 1  Char 1�ASCII��6�Ident 1  Char 4  /  Ident 1  Char 3�ASCII��7�Ident 2  Char 1  /  Ident 1  Char 5�ASCII��8�Ident 2  Char 3  /  Ident 2  Char 2�ASCII��9�Ident 2  Char 5  /  Ident 2  Char 4�ASCII��10�LSW Pointer to Identifier Directory File�Hex��11�MSW Pointer to Identifier Directory File�Hex��.����.�Additional Seven (7)  Word Records as required� ��

3.1.2.1.3.7.2	Identifier Directory File

Identifier Directory files contain the starting address for individual identifier data records.  Each directory file will be 62 words long and contain pointers to 12 identifier data records, except for the very last directory file which may contain a range less than 12.  The identifiers will be arranged in alphabetical order within the directory file.  Directory files will be accessed directly (i.e., after processing the indices file internally in the CDNU or MC), rather than through the TOC.  Identifier Directories will be written as defined in Table 3.1.2.1.3.7.2-I.

Table 3.1.2.1.3.7.2-I.   Identifier Directory File Format

WORD�DATA�TYPE��1�Identifier Directory Checksum�Integer��2�Identifier Directory Word Count�Integer��3�Ident  Char 2  /  Ident  Char 1�ASCII��4�Ident  Char 4  /  Ident  Char 3�ASCII��5�Identifier Type (8-bit integer)  /  Ident Char 5���6�LSW Pointer to Identifier Data Record�Hex��7�MSW Pointer to Identifier Data Record�Hex��.����.�Additional Five (5) Word Records as required���.�up to a Maximum of 12 five (5) Word Records���The identifier type will be written as defined in Table 3.1.2.1.3.4.2-III.

3.1.2.1.3.7.3	Identifier Data Records

Identifier data records contain detailed data for the identifiers as follows:

a.	Radio Navigation Aids:  Latitude/Longitude, Station Declination, Frequency/Channel, and Elevation.

b.	Waypoints:  Latitude/Longitude.

c.	Other (including Visual Point, Refueling Point, Radar Point, and Target):  Latitude/Longitude, Magnetic Variation, and Elevation.

d.	Airports and Heliports:  Latitude/Longitude, and Elevation.

Expansion of data within the identifier data records will be accomplished only by appending to the end, not rearranging.  This permits continuation of the same TOC type for the Primary Identifier DB, while providing growth in stored data, and maintaining compatibility between new and old systems (i.e., an older system could use a cartridge written by a newer, expanded system, ignoring the new data; and newer systems could use cartridges written by older systems, recognizing, by word count, which information is available).  Identifier data records will be accessed directly (i.e., after processing the identifier directory) rather than through the TOC.

NAVAID records will be written as defined in Table 3.1.2.1.3.7.3-I.  Frequency will be written as defined in Tables 3.1.2.1.3.4.3-I through 3.1.2.1.3.4.3-III.

Table 3.1.2.1.3.7.3-I.  NAVAID Data Record Format

WORD�DATA�TYPE��1�NAVAID Data Record Checksum�Integer��2�NAVAID Data Record Word Count�Integer��3�Latitude, LSW�Fractional��4�Latitude, MSW�Fractional��5�Longitude, LSW�Fractional��6�Longitude, MSW�Fractional��7�Station Declination (Slaved Magnetic Variation)�Fractional��8�Frequency/Channel (Refer to Tables 3.1.2.1.3.7.3-II through 3.1.2.1.3.7.3-IV)�ASCII��9�Frequency/Channel�ASCII��10�Frequency/Channel�ASCII��11�Elevation (MSL in feet)�Integer��

Waypoint records will be written as defined in Table 3.1.2.1.3.7.3-II.

Table 3.1.2.1.3.7.3-II.  Waypoint Data Record Format 

WORD�DATA�TYPE��1�Waypoint Data Record Checksum�Integer��2�Waypoint Data Record Word Count�Integer��3�Latitude, LSW�Fractional��4�Latitude, MSW�Fractional��5�Longitude, LSW�Fractional��6�Longitude, MSW�Fractional��

Airport and heliport records will be written as defined in Table 3.1.2.1.3.7.3-III.

Table 3.1.2.1.3.7.3-III.   Airport/Heliport Data Record Format

WORD�DATA�TYPE��1�Record Checksum�Integer��2�Record Word Count�Integer��3�Latitude, LSW�Fractional��4�Latitude, MSW�Fractional��5�Longitude, LSW�Fractional��6�Longitude, MSW�Fractional��7�Elevation (MSL in feet)�Integer��

Visual point, refueling point, and target records will be written as defined in Table 3.1.2.1.3.7.3-IV.

Table 3.1.2.1.3.7.3-IV.   Visual Point, Refueling Point,�Target Data Record Format

WORD�DATA�TYPE��1�Record Checksum�Integer��2�Record Word Count�Integer��3�Latitude, LSW�Fractional��4�Latitude, MSW�Fractional��5�Longitude, LSW�Fractional��6�Longitude, MSW�Fractional��7�Magnetic Variation�Fractional��8�Reserved���9�Reserved���10�Reserved���11�Elevation (MSL in feet)�Integer��

3.1.2.1.3.8	Reversionary Identifier DB

The Reversionary Identifier DB Status file contains a ten (10)-character, ASCII string label and the effective period of the database.  The Reversionary Identifier DB Status file will be written as defined in Table 3.1.2.1.3.8-I.  Non-blank characters in the label will be left justified.

Table 3.1.2.1.3.8-I.  Reversionary Identifier �DB Status File Format

WORD�DATA�TYPE��1�Reversionary DB Status File Checksum�Integer��2�Reversionary DB Status File Word Count�Integer��3�0000�Hex��4�0000�Hex��5�Reversionary  DB Label�ASCII��.�   Ten (10) ASCII Characters�.��.�   (Maintain Character Swapping)�.��  9�Reversionary  DB Label�ASCII��10�Beginning Date, year�Integer��11�Beginning Date, month�Integer��12�Beginning Date, day�Integer��13�Ending Date, year�Integer��14�Ending Date, month�Integer��15�Ending Date, day�Integer��

The Reversionary Identifier DB is provided for transfer into the CDNU memory for operation to meet MAR requirement 3.c when the MDL has failed or it is not carried with the aircraft.  Due to the smaller size of the database and to provide for a fixed CDNU memory map, the Reversionary Identifier DB will have records of 12 words in length containing the following information, as applicable:

a.	Identifier

b.	Latitude/Longitude

c.	Identifier Type (refer to Table 3.1.2.1.3.7.2-II)

d.	Station Declination (Magnetic Variation)

e.	Station Frequency/Channel Number

f.	Elevation (MSL in feet)

A Reversionary Identifier DB Index file has been defined to aid in searching this file for desired waypoint groupings (i.e., multiple sub-reversionary files).  The overall reversionary file is limited to a maximum capacity of 200 records.  If several smaller sub-files are created, they are to be stored contiguously, and their total number of records will not exceed 200.  In addition, the file word count and the checksum are calculated for the total reversionary file; there are no individual sub-file word counts and/or checksums.

The Reversionary Identifier DB Index file will be written as defined in Table 3.1.2.1.3.8-II.  (Cautionary Note:  sub-files may cross block boundaries.)

Table 3.1.2.1.3.8-II.  Reversionary Identifier DB Index File Format

WORD�DATA�TYPE��1�Checksum�Integer��2�Word Count�Integer��3�0000�Hex��4�0000�Hex��5�Label of First (1st) Sub-file�ASCII��6�Label                Left Justified�ASCII��7�Label                Maintain Character Swapping�ASCII��8�Label�ASCII��9�LSW Pointer to Beginning of First (1st) Sub-file�Hex��10�MSW Pointer to Beginning of First (1st) Sub-file�Hex��11�LSW Pointer to Ending of First (1st) Sub-file�Hex��12�MSW Pointer to Ending of First (1st) Sub-file�Hex��.�.���.�.���.�Additional Eight (8) Words as Required���

The Reversionary Identifier DB file will be written as defined in Table 3.1.2.1.3.8-III.

Table 3.1.2.1.3.8-III.  Reversionary Identifier DB �File Data Record Format

WORD�DATA�TYPE��1�Reversionary DB Block Checksum�Integer��2�Reversionary DB Block Word Count�Integer��3�LSW Pointer to Next Rev. DB Data Block�Hex��4�MSW Pointer to Next Rev. DB Data Block�Hex��5�Ident  Char 2  /  Ident  Char 1�ASCII��6�Ident  Char 4  /  Ident  Char 3�ASCII��7�Identifier Type (8-bit integer) / Ident  Char 5���8�Latitude, LSW�Fractional��9�Latitude, MSW�Fractional��10�Longitude, LSW�Fractional��11�Longitude, MSW�Fractional��12�Declination (Slaved or Magnetic Variation)�Fractional��13�Frequency/Channel (Refer to Tables 3.1.2.1.3.7.3-II through 3.1.2.1.3.7.3-IV)�ASCII��14�Frequency/Channel�ASCII��15�Frequency/Channel�ASCII��16�Elevation (MSL in feet)�Integer��.����.�Additional 12 Word Records as Required���

The identifier type will be written as defined in Table 3.1.2.1.3.7.2-II.  Frequency will be written as defined in Tables 3.1.2.1.3.7.3-II through 3.1.2.1.3.7.3-IV.  The identifier records will be written in alphabetical order.

For VOR, TACAN, and VORTAC waypoints, word 12 will contain the station's slaved variation; for all other records, the magnetic variation will be inserted.

3.1.2.1.3.9	I-5A Databases (3A and MAGR)

The I-5A Databases are provided for those platforms with a requirement to transfer waypoints into the 3A GPS Receiver and the Miniaturized Airborne GPS Receiver (MAGR).  Their format is the same as that found in ICD-GPS-059B, IRN-001 and IRN-003.  Status and Index files are included as an aid in using these files in the same manner as discussed above in paragraph 3.1.2.1.3.8 for sub-files.  Each of these files will be written as one (1) large file.  They are exceptions to the general convention dictating file blocks of 1024 words.

3.1.2.1.3.9.1	I-5A Database for the 3A GPS Receiver

The 3A Receiver I-5A Database Status and Index files are defined in Tables 3.1.2.1.3.9.1-I and 3.1.2.1.3.9.1-II.  These files are intended to provide easy transfer of waypoints from the MDL to the 3A GPS Receiver.

Table 3.1.2.1.3.9.1-I.  3A Receiver I-5A Database Status Format

WORD�DATA�TYPE��1�I-5A Database Status File Checksum�Integer��2�I-5A Database Status File Word Count�Integer��3�0000�Hex��4�0000�Hex��5�I-5A Database Label�ASCII��.�10 ASCII Characters���.�(Maintain Character Swapping)���9�I-5A Database Label�ASCII��10�Beginning Date, year�Integer��11�Beginning Date, month�Integer��12�Beginning Date, day�Integer��13�Ending Date, year�Integer��14�Ending Date, month�Integer��15�Ending Date, day�Integer��

Table 3.1.2.1.3.9.1-II.  3A Receiver I-5A Database Index Format

WORD�DATA�TYPE��1�Checksum�Integer��2�Word Count�Integer��3�0000�Hex��4�0000�Hex��5�Label of 1st Sub-file�ASCII��6�Label					Left justified�ASCII��7�Label		     (Maintain Character Swapping)�ASCII��8�Label�ASCII��9�LSW Pointer to Beginning of 1st Sub-file�Hex��10�MSW Pointer to Beginning of 1st Sub-file�Hex��11�LSW Pointer to Ending of 1st Sub-file�Hex��12�MSW Pointer to Ending of 1st Sub-file�Hex��.����.�Additional Eight (8) Words as required���

The 3A Receiver I-5A Database format is defined in Table 3.1.2.1.3.9.1-III.  For further definition of the parameters, refer to ICD-GPS-059B, IRN-001.

Table 3.1.2.1.3.9.1-III.  3A Receiver I-5A Database 

WORD�DATA�TYPE��1�ID Label (set to 0002H)�Binary��2�Waypoint Number�Integer��3�Ident Char 2 / Ident Char 1�ASCII��4�Ident Char 4 / Ident Char 3�ASCII��5�Ident Char 6 / Ident Char 5�ASCII��6�Channel or Frequency Char 2 / Char 1�ASCII��7�Channel or Frequency Char 4 / Char 3�ASCII���Words 8-13 for Waypoints defined in MGRS���8�UTM or UPS Zone / UTM or UPS Zone letter�Integer / ASCII��9�MGRS Row Alpha / MGRS Column Alpha�ASCII��10�MGRS Easting MSW (in meters)�Integer��11�MGRS Easting LSW (in meters)�Integer��12�MGRS Northing MSW (in meters)�Integer��13�MGRS Northing LSW (in meters)�Integer���Words 8-13 for Waypoints defined in Lat/Long���8�Set to ASCII @ / Set to ASCII @���9�Set to ASCII @ / Set to ASCII @���10�Latitude MSW�Fractional��11�Latitude LSW�Fractional��12�Longitude MSW�Fractional��13�Longitude LSW�Fractional��14�Altitude MSW (feet)�Integer��15�Altitude LSB / Altitude Reference Flag�Integer / Binary��16�Datum Number�Integer��17�Magnetic Variation�Fractional�������Additional 17 Word Records as Required���

3.1.2.1.3.9.2	I-5A Database for the MAGR

The MAGR I-5A Database Status and Index files are defined in Tables 3.1.2.1.3.9.2-I and 3.1.2.1.3.9.2-II.  These files are intended to provide easy transfer of waypoints from the MDL to the MAGR.

Table 3.1.2.1.3.9.2-I.  MAGR I-5A Database Status Format

WORD�DATA�TYPE��1�I-5A Database Status File Checksum�Integer��2�I-5A Database Status File Word Count�Integer��3�0000�Hex��4�0000�Hex��5�I-5A Database Label�ASCII��.�10 ASCII Characters���.�(Maintain Character Swapping)���9�I-5A Database Label�ASCII��10�Beginning Date, year�Integer���Table 3.1.2.1.3.9.2-I.  MAGR I-5A Database Status Format (Cont.)

WORD�DATA�TYPE��11�Beginning Date, month�Integer��12�Beginning Date, day�Integer��13�Ending Date, year�Integer��14�Ending Date, month�Integer��15�Ending Date, day�Integer��

Table 3.1.2.1.3.9.2-II.  MAGR I-5A Database Index Format

WORD�DATA�TYPE��1�Checksum�Integer��2�Word Count�Integer��3�0000�Hex��4�0000�Hex��5�Label of 1st Sub-file�ASCII��6�Label					Left justified�ASCII��7�Label		        (Maintain Character Swapping)�ASCII��8�Label�ASCII��9�LSW Pointer to Beginning of 1st Sub-file�Hex��10�MSW Pointer to Beginning of 1st Sub-file�Hex��11�LSW Pointer to Ending of 1st Sub-file�Hex��12�MSW Pointer to Ending of 1st Sub-file�Hex��.����.�Additional Eight (8) Words as required���

The MAGR I-5A Database format is defined in Table 3.1.2.1.3.9.2-III.  For further definition of the parameters, refer to ICD-GPS-059B, IRN-003.

Table 3.1.2.1.3.9.2-III.  MAGR I-5A Database 

WORD�DATA�TYPE��1�ID Label (set to 0002H)�Binary��2�Waypoint Number�Integer��3�Ident Char 2 / Ident Char 1�ASCII��4�Ident Char 4 / Ident Char 3�ASCII��5�Ident Char 6 / Ident Char 5�ASCII��6�Channel or Frequency Char 2 / Char 1�ASCII��7�Channel or Frequency Char 4 / Char 3�ASCII���Words 8-13 for Waypoints defined in MGRS���8�UTM or UPS Zone / UTM or UPS Zone letter�Integer / ASCII��9�MGRS Row Alpha / MGRS Column Alpha�ASCII��10�MGRS Easting MSW (in meters)�Integer��11�MGRS Easting LSW (in meters)�Integer���Table 3.1.2.1.3.9.2-III.  MAGR I-5A Database (Cont.)

WORD�DATA�TYPE��12�MGRS Northing MSW (in meters)�Integer��13�MGRS Northing LSW (in meters)�Integer���Words 8-13 for Waypoints defined in Lat/Long���8�Set to ASCII @ / Set to ASCII @���9�Set to ASCII @ / Set to ASCII @���10�Latitude MSW�Fractional��11�Latitude LSW�Fractional��12�Longitude MSW�Fractional��13�Longitude LSW�Fractional��14�Altitude MSW (feet)�Integer��15�Altitude LSB / Altitude Reference Flag�Integer / Binary��16�Datum Number�Integer��17�Magnetic Variation�Fractional��18x�Slaved Variation�Single Fix��19�Year (7 bits)�Unsigned Integer��20�Day of Year (9 bits)�Unsigned Integer��21�Data Checksum�Binary��.�.���.�Additional 20 Word Records as Required���

3.1.2.1.3.10	E-2C Mission Data Base File

An E-2C Mission Data Base file is composed of waypoint, waypoint message, threat area, no-fly zone, and flight plan data.  These data types are defined in Tables 3.1.2.1.3.10-I through 3.1.2.1.3.10-VI, and are written as a single 4669-word file.  This 4669-word file is then written to the MDL in blocks of 1020 words.

Table 3.1.2.1.3.10-I.  Waypoint Record �(124 records  with 27 words per record)

WORDS�DATA�TYPE��1�Waypoint Number�Integer��4�Waypoint Name�ASCII��1�Waypoint Description�Discrete Word��2�Latitude�Semi-Circles��2�Longitude�Semi-Circles��1�Altitude�Feet��2�Course�Semi-Circles��1�Spare 1�Set to 0��2�TOT�Seconds��1�Waypoint Bearing�Semi-Circles���Table 3.1.2.1.3.10-I.  Waypoint Record �(124 records  with 27 words per record) (Cont.)

WORDS�DATA�TYPE��1�Waypoint Range�Nautical Mile��2�Spare 2�Set to 0��1�Waypoint Number�Integer��2�Offset Latitude�Semi-Circles��2�Offset Longitude�Semi-Circles��1�Message Index�Integer��1�Check Sum�Binary ��

Table 3.1.2.1.3.10-II.  Waypoint Message Record�(5 records with 60 words per record)

WORDS�DATA�TYPE��1�Message Number�Integer��1�Message Description�Discrete Word��4�Call�ASCII��1�MD1�ASCII��2�MD3�ASCII��2�A/A Tacan�ASCII��2�MD2�ASCII��4�UHF�ASCII��4�UHF Call Sign�ASCII��1�Checksum�Binary��4�SU Satcom�ASCII��4�SU Call Sign�ASCII��4�SD Satcom�ASCII��4�VHF�ASCII��4�VHF Call Sign�ASCII��1�Checksum�Binary��4�FM�ASCII��4�FM Call Sign�ASCII��4�HF�ASCII��4�HF Call Sign�ASCII��1�Check Sum�Binary ���Table 3.1.2.1.3.10-III.  Threat Area Record�(15 records with 14 words per record)

WORDS�DATA�TYPE��1�Area Number�Integer��4�Area Name�ASCII��1�Descriptor�Discrete Word��2�Latitude�Semi-Circles��2�Longitude�Semi-Circles��1�Radius�Nautical Miles��1�Bearing1�Semi-Circles��1�Bearing2�Semi-Circles��1�Check Sum�Binary ��

Table 3.1.2.1.3.10-IV.  No-Fly Zone (NFZ) Record�(10 records with 40 words per record)

WORDS�DATA�TYPE��1�NFZ Number�Integer��4�NFZ Name�ASCII��1�Descriptor�Discrete Word��1�Number of Waypoints�Integer��2�Latitude - Waypoint 1�Semi-Circles��2�Longitude - Waypoint 1�Semi-Circles��2�Latitude - Waypoint 2�Semi-Circles��2�Longitude - Waypoint 2�Semi-Circles��2�Latitude - Waypoint 3�Semi-Circles��2�Longitude - Waypoint 3�Semi-Circles��2�Latitude - Waypoint 4�Semi-Circles��2�Longitude - Waypoint 4�Semi-Circles��2�Latitude - Waypoint 5�Semi-Circles��2�Longitude - Waypoint 5�Semi-Circles��2�Latitude - Waypoint 6�Semi-Circles��2�Longitude - Waypoint 6�Semi-Circles��2�Latitude - Waypoint 7�Semi-Circles��2�Longitude - Waypoint 7�Semi-Circles��2�Latitude - Waypoint 8�Semi-Circles��2�Longitude - Waypoint 8�Semi-Circles��1�Check Sum�Binary ��

At the present time, the Consecutive Flight Plan Record is not used, and all the fields are set to zero (0).

Table 3.1.2.1.3.10-V.  Consecutive Flight Plan Record�(1 record with 4 Words per record)

WORDS�DATA�TYPE��1�Descriptor�Discrete Word��1�Starting Waypoint Number�Integer��1�Ending Waypoint Number�Integer��1�Check Sum�Binary ��

The Non-Consecutive Flight Plan Record is the same for Flight Plan 1 and Flight Plan 2.  Each record represents a turnpoint in the flight plan, with the first record representing the starting turnpoint, the second record being the next turnpoint, etc.  Although 62 records are written, only the first 44 records are used.

Table 3.1.2.1.3.10-VI.  Non-Consecutive Flight Plan �Record (62 records with 3 words per record)

WORDS�DATA�TYPE��1�Descriptor�Discrete Word��1�Waypoint Number�Integer��1�Check Sum�Binary ��

3.1.2.1.4	GPS MDL Loading

3.1.2.1.4.1	E-2C Group II Navigation Upgrade Aircraft

The E-2C Group II Navigation Upgrade aircraft has the capability to load GPS data files from the MDL via the Multi-Function Control and Display Unit (MFCDU).  The files listed in Table 3.1.2.1.4.1-I are required to be resident on the MDL in order for the MFCDU to load.  The MFCDU will ignore any file found on the MDL that is not listed in the table.  All of the files, with the exception of the three (3) E-2C Mission Data Base (MDB) files, are obtained through the TAMPS Core GPS functions.

Table 3.1.2.1.4.1-I.  E-2C Required MDL Files

FILE NO.�DESCRIPTION�FILE SIZE���Table of Contents �64 words  ��1�Cartridge Status�13 words  ��2�Cartridge Label�9 words  ��507�I-5A Data Loader Waypoints�3400 words  ��510�I-5A Data Base Index�13 words  ��512�I-5A Database Status�15 words  ��320�I-5B Almanac Messages�429 words  ��322�Magnetic Variation Table�618 words  ��323�Magnetic Variation Status�7 words  ��200�E-2C Mission Data Base file 1�4669 words  ��201�E-2C Mission Data Base file 2�4669 words  ��202�E-2C Mission Data Base file 3�4669 words  ��3.1.2.2	TAMPS to F/A-18 MU Interface

The F/A-18 MPM provides the capability to create, store and recall aircraft and weapon initialization files.  This interface allows these files to be loaded onto a Data Transfer Device (DTD) to support the transfer of mission planning data from TAMPS to the F/A-18.  Maintenance data and other information which is recorded onto the DTD during flight can be transferred, using this interface, from the F/A-18 to TAMPS.  This interface currently supports two (2) types of DTDs:  the AN/ASQ-194 MU for C/D model aircraft and the AN/ASQ-215 MDL for A/B model aircraft.

The MU and MDL devices are addressable within TAMPS via the cml_mu device driver working in conjunction with one (1) of two (2) host bus adaptors, depending on the type of receptacle and interface protocol utilized to communicate with the device.

The MU device is addressable via the DDC VME/1553B host bus adaptor when installed in the Data Storage Unit Receptacle (DSUR), or via the Small Computer System Interface (SCSI) host bus adaptor when installed in the DSUR-SCSI (DSUR-S).  The MDL device is addressable via the DDC VME/1553B host bus adaptor when installed in the Mission Data Loader Receptacle (MDLR), or via the SCSI host bus adaptor when installed in the MDLR-SCSI (MDLR-S).

Standard I/O functions for both the MU and MDL devices include open(), fopen(), close(), fclose(), read(), fread(), write(), fwrite(), and ioctl() (refer to the appropriate UNIX programmer’s manual for a discussion of these functions).  The devices are individually addressable using their assigned UNIX device file names:  /dev/mu/0 for the MU device, and;  /dev/mdl/0 for the MDL device.  Both host adaptors are also directly addressable for diagnostic purposes using their assigned UNIX device file names:  dev/ddc/0 for the DDC VME/1553B host adaptor; and /dev/dsul/0 for the Data Storage Unit Loader (DSUL) SCSI/1553B host adaptor.

When using streaming I/O protocol for accessing the MDL (i.e., fopen(), fseek(), fwrite() and fclose()), streaming mode initialization can vary from one (1) operating system to the next. The standard device I/O functions (i.e., open(), write(), read() and close()) are recommended, since they are not susceptible to system initialization variances.  In order to assure proper operation when using streaming I/O functionality, the UNIX "setvbuf()" command should be used immediately following the "fopen()" command to set the stream mode to "fully buffered" prior to writing to the device; otherwise, data transfer errors or data load corruption may occur.  For more information, refer to the Solaris 2.5 SunOS Reference Manual Section 3.

In addition to the standard I/O functions, the devices and host adaptors support a number of device-specific configuration, control, and I/O operations using the standard UNIX ioctl() mechanism.  Appendix J contains a detailed description of the interface commands associated with these operations.

TAMPS will be able to load the MU or MDL with appropriate digital data in the correct form, format and organization to support specific versions of the F/A-18 Operational Flight Program (OFP).  Detailed interface requirements are defined in the F/A-18 Mission Initialization File Interface Control Document (ICD-F/A-18-043) for each of the supported OFPs.  Refer to F/A-18 MPM documentation for detailed information concerning the OFP versions supported in the latest software release.

An F/A-18 data load generated from TAMPS may require data from other TAMPS MPMs;  however, all data transferred to or from an F/A-18 MU/MDL device are written and read exclusively by the F/A-18 MPM.  A generic set of interfaces allows other modules within TAMPS to generate and store data files which can be accessed by the F/A-18 MPM and included, at the operator’s discretion, as part of a data load.  These interfaces are fully defined and described in Appendix K.

3.1.2.3	TAMPS to E-2C TID Interface

For the TAMPS to E-2C interface there are currently two (2) DTDs:  the TAMPS Interface Device (TID) and the TID-SCSI (TID-S).  The TID is a serial interface device; the TID-S is a serial/SCSI interface version of the TID.  These devices will be collectively referred to as the TID.  Specific reference to the TID-S will be noted.

The TID provides the capability for TAMPS to read and write E-2C files containing mission planning data from/to a Tape Transport Cartridge (TTC) installed in an E-2C TID via an RS-232 or SCSI interface (TID-S only).

The E-2C file types supported by TAMPS include:  Supervisory Operating System (SOS), Catalog, JTIDS, Map, and GEO (refer to Figure 3.1.2.3-1).  These files are fixed size files, containing independent pieces of data.  The SOS file contains information about the location of all of the files on the TTC.  The Catalog file is a directory that provides the filename associated with each file on the tape.  JTIDS files contain the information needed to initialize and participate in the Link-16 JTIDS network.  Map and GEO files, which are used for map construction, contain geographical map features (e.g., coastlines, political boundaries), and single point information (e.g., airfields, NAVAIDS, threats), respectively.  A typical tape contains one (1) SOS file, one (1) Catalog file, six (6) JTIDS files, three (3) Map files, and six (6) GEO files.  TAMPS may read the SOS file; read and write the Catalog file; read and write all but the first three (3) JTIDS files; and read and write any of the Map and GEO files.  When a JTIDS, Map, or GEO file is written to the TTC, the existing file is entirely overwritten with the new information.  Files may not be added.



SOS File����Catalog File����JTIDS File����Map File����GEO File��Figure 3.1.2.3-1.  E-2C  Files Supported by TAMPS

The location of all the files on the TTC is contained in the SOS file located at the TTC load point (i.e., the beginning of the tape on track zero (0)).  The SOS file provides the following information for each file on the tape:  unique block ID number, the tape track number the file is stored on (i.e., track zero (0), one (1), two (2), or three (3)), and the number of records to skip from the start of the track the file is located on.  To read a file from the TTC, TAMPS must read the first tape block of the Catalog, JTIDS, Map, or GEO file.  This tape block contains the block ID, checksum, L-304 loader program, and data.  A second tape block must be read for the Map and JTIDS files.  To rewrite existing files on the TTC, TAMPS must read the first tape block of the Map, GEO, JTIDS, or Catalog file to get the loader program, then append the new data to be written to the end of the loader program.  The loader program and new data are then written back to the tape.

The E-2C TID is an asynchronous, serial DTD that is directly addressable via standard RS-232C tty ports. The E-2C TID-S has a serial interface similar to the TID and a synchronous interface which may be accessed through a special SCSI device file.  The TID TTC may be accessed via standard low-level or streaming I/O functions using the assigned UNIX file names: /dev/ttyz1 for the RS-232 interface, and /dev/tsl0 for the SCSI interface.  I/O functions include open(), fopen(), close(), fclose(), read(), fread(), write(), fwrite(), and iotcl().  (Refer to the appropriate UNIX programmer's manual for a detailed discussion of these I/O functions.)  It is the responsibility of the MPM developer to perform appropriate transmission characteristic conditioning (e.g., setting the baud rate) and device control operations (via standard tty ioctls), as well as input and output. 

The TAMPS environment will provide the environment variable ETV_TID.  This environment variable will contain the special device file names for the serial and SCSI interfaces in a colon delimited format.  The serial designation will precede the colon; the SCSI designation will follow the colon.

The TID reads and writes to Raymond Engineering Incorporated TTCs which are used in the E-2C Digital Data Recorder-Reproducer (DDRR).  The TID does not process information, or calculate checksums.  The TID permits the user to write/read blocks of data to/from the TTCs.  The format of the data and the proper location on the tape are determined and controlled by the host computer and/or user.  Individual blocks of data may be from 512 up to 34,000 bytes in size.

The TID is described in the paragraphs below in terms of tape motion commands, non-motion commands, host status operation, baud rate selection, host computer programming guidelines, and host computer protocol.  For more detailed information, refer to the E-2C TAMPS Interface Device Interface Control Document.

3.1.2.3.1	Tape Motion Commands

The TID responds to nine (9) tape motion commands:  Read, Write, Skip N, Load Point, Erase N, Move N, Read Tape, Write Tape, and Verify Tape.  The three (3)-byte device command contains the requested tape operation (bits 23-20), the number (N) used in the Skip N, Erase N, and Move N commands  (bits 19-8), and tape characteristics, such as direction and speed (bits 7-0).

The Read command causes the TID to perform a block read on the track and cartridge selected by the host.  The TID reads all data from the data sync until DBK goes false.  After transfer of data to the host, the TID completes the Read command by sending the status to the host.  If a warning area status becomes true from the Electronics Unit (EU) without first reading data, the TID terminates the read process and sends the status to the host.  If the data or warning area is not detected after examining eight (8) ± 10% feet of tape, the TID terminates tape motion and sends the status to the host.

The Write command causes the TID to perform a block write on the track and cartridge selected by the host.  The TID first checks the selected cartridge for a "write protect" before attempting a write operation.  If the TTC is write protected, the TID sends that status to the host without tape motion.

The Skip N command causes the TID to perform a skip function of "N" records on the cartridge and track selected.  "N" represents the number of Inter Record Gaps (IRGs) to skip, and can range from one (1) to 4095.  Tape direction and speed are also specified in the skip command.  For slow speed skip operations, the TID brings the tape system to 30 Inches Per Second (IPS) and counts each IRG.  After "N" number of IRGs have been skipped, the TID terminates tape motion and positions the tape in the final IRG as would be done for a Read command.  If the Skip N command has specified 90 IPS tape speed, the above functions are performed, except that IRG placement will be lost due to the higher tape speed.  If either tape warning area is encountered without counting "N" IRGs, the TID terminates tape motion and sends a status to the host.  If the presence of data has not been detected after examining eight (8) ± 10% feet of tape, the TID terminates tape motion and sends a status to the host computer.

The Load Point command causes the EU to perform the automatic load-point sequence on the selected cartridge.

The Erase N command is used to perform a timed erase function on the cartridge and track selected.  "N" represents the time in milliseconds that elapses from 90% tape speed until the TID terminates tape motion.  Tape direction and speed are also specified in the Erase N command.  Upon receiving an Erase N command, the TID observes all start-up delays as if a tape write operation were initiated before the TID starts tape motion.  A timer value of "N" milliseconds taken from the device command is invoked after tape speed reaches 90% of tape speed.  When 90% of tape speed is achieved, status RUN will set true.  Tape motions are terminated at the completion of "N" milliseconds.  If the tape is in the warning area (i.e., Beginning of Tape Warning (BOTW) or End of Tape Warning (EOTW)), the erase timing is inhibited until BOTW or EOTW goes false.  In other words, the measured erase starts when the tape exits the warning area.  If "N" is equal to zero (0), the TID maintains a continuous erase until Beginning of Tape (BOT) or End of Tape (EOT) is reached, or the host executes a Status command.  In any event, the TID terminates tape motion and maintains the erase function until tape motion stops.

The Move N command is identical to the Erase N command, except that the erase function is inhibited.  "N" represents the time in milliseconds that elapses from 90% tape speed until the TID terminates tape motion.

The Read Tape command reads the entire contents of the TTC into the volatile memory of the TID.

The Write Tape command writes the volatile memory of the TID to the TTC.

The Verify Tape command verifies the contents of the TTC with the contents of the volatile memory of the TID.

3.1.2.3.2	Non-Motion Commands

The TID responds to four (4) non-motion commands:  Status, Enable, Enable Not, and Clear Memory.

The Status command requests the TID to send status.  This command can be used to verify the connection and functionality of the TID.  As the first command after power-up, the status word can be examined for bit status error.  This command can also be used to terminate a continuous Erase N, Move N, or Skip N function.  The Status command is used to initialize the TID baud rate.

The Enable command causes the TID to set the enable level to +5 volts.  The Enable command turns on the Magnetic Tape Loader (MTL).  The TID sends the status to the host upon completion of this command.

The Enable Not command causes the TID to set the enable level to zero (0) volts.  The TID sends the status to the host upon completion of this command.  This command is commonly referred to as Disable.

The Clear Memory command clears the volatile memory of the TID.

3.1.2.3.3	Host Status Operation

The TID generates a system status upon receiving a Status command, completion of tape operation, or when the TID cannot perform a tape operation (e.g., trying to read an unrecorded tape).  The system status sent by the TID consists of three (3) bytes:  Cartridge Status, EU Status, and System Status (refer to Figure 3.1.2.3.3-1).

CARTRIDGE STATUS��_____�___�_____�___�___�___�_____�_____��EOTW�EOT�BOTW�BOT�FP-2�FP-1�TTC1IN�TTC2IN��bit 7�������       bit 0��������              (first sent)�� 

EU STATUS���____�__�_____�_____�____�____���STEMP�STTC�LP�BSY�SNBL�TS-2�TS-1�CSTAT��bit 15�������       bit 8��

SYSTEM STATUS�����_____��___�_____�_____��TIDS�VAL��MCLR�COMP�BIT�SFAIL�UTAP��bit 23�������     bit 16��

Figure 3.1.2.3.3-1.  TID System Status

The first byte contains cartridge information taken directly from the EU, including:  Tape Transport Cartridge Installed (TTC1IN/TTC2IN); File Protect (FP1/FP2); BOT; BOTW; EOT; and  EOTW.

The second byte represents EU status bits also taken directly from the EU, including:  Cartridge Select Status (CSTAT); Track Selected (TS-1/TS-2); System Enable (SNBL); Busy (BSY); at Load Point (LP); Cartridge Status (STTC); and Temperature Status (STEMP).

The third byte represents system status generated by the TID.  The UTAP bit is set if data was not detected after examining eight (8) ± 10% feet and indicates an unrecorded tape condition for the Read, Skip N, and Move N commands.  The SFAIL bit represents tape motion failure generated after 120 milliseconds have elapsed from start bit STRT true and RUN remaining false.  The Built-In Test (BIT) bit is the BIT failure set after a fault has been detected by the TID during the power-up sequence.  The COMP bit is set if a command was not able to be completed (e.g., the skip function could not be completed).  The  Memory Clear (MCLR) bit is set to one (1) if the volatile memory of the TID is loaded, zero (0) if clear.  The Status Valid (VAL) bit is set to one (1) when the requested action has been completed, zero (0) if the requested action has not been completed.  The TIDS bit is set to one (1) to indicate the RS-232-only TID containing two (2) TTC slots with no TTC copy capability, zero (0) to indicate the RS-232/SCSI TID having one (1) TTC slot with TTC copy capability.

3.1.2.3.4	Baud Rate Selection

Upon power-up of the TID, the host computer will repeatedly send a status request (i.e., Status command) to the TID until status information is received from the TID.  This will be done to establish communication at the proper baud rate with the host.  The TID checks the highest baud rates first, then decrements the baud rate for each subsequent status request until the status command is properly interpreted.  At that time, the TID will return status to the host.

3.1.2.3.5	Host Computer Programming Guidelines

The host computer programming guidelines presented in the paragraphs below reflect the proper sequence of events during communications with the TID.  Table 3.1.2.3.5-I illustrates proper tape command formats.

3.1.2.3.6	Host Computer Protocol

The following paragraphs outline the protocol for interaction between the host and the TID.



Table 3.1.2.3.5-I.  Sample Host Command Settings

COMMAND�SET BY HOST�SET BY TIP CSCI���/DIR�/CS�TS-2�TS-1�/SPD�/WEN�ENBL�/LD�/STR��READ �*�*�*�*�0�1�1�1�0��(01)�����������WRITE�*�*�*�*�0�0�1�1�0��(02)�����������SKIP N�*�*�*�*�*�1�1�1�0��(03)�����������ERASE N�*�*�*�*�*�0�1�1�0��(04)�����������MOVE N�*�*�X�X�*�1�1�1�1��(05)�����������LOAD�1�1�1�1�1�1�1�P�1��(06)�����������ENABLE�X�X�X�X�X�1�1�1�1��(07)�����������DISABLE�X�X�X�X�X�1�0�1�1��(08)�����������STATUS�X�X�X�X�X�1�1�1�1��(09)�����������READ TAPE

(10)�X�X�X�X�X�1�1�1�0��WRITE TAPE

(11)�X�X�X�X�X�0�1�1�0��VERIFY TAPE

(12)�X�X�X�X�X�1�1�1�0��CLEAR MEMORY

(13)�X�X�X�X�X�1�1�1�0��� * = Selected by Host                   X= Don't Care                   P = Pulse��

3.1.2.3.6.1	Device Commands

All device commands are initiated by the host, and will always be three (3) bytes in length.  Therefore, the first data transfer after power�up will be a device command.  After the TID completes its initialization, it will be looking for a three (3)-byte transfer to be the first command.  After receiving  the three (3) byte data transfer, the TID decodes the command.  Three (3) types of events can result: Tape Movement, Write, and Read.  The first event type is a movement command.  The command may only require local activity, such as a search or move N task.  The command is considered finished upon completion of the action unless a problem occurred.  The second event type is a write command which requires further communication with the host.  The third event type is a read command which also requires further data transfer.  All commands will fall into one (1) of these three (3) categories.

3.1.2.3.6.1.1	Tape Movement Command 

The Tape Movement command requires two (2) data transfers, one (1) from the host to the TID (Device Command) and one (1) from the TID to the host (Status Word).  Both transfers are three (3) bytes and are considered unique.  After decoding the device command, the TID must evaluate whether command execution can be initiated.  An example could be to check to determine that the selected cartridge is installed or the tape is positioned correctly.  The TID will generate the Status Word prior to tape motion and send the status to the host.  The host will receive the status and decode it to determine if the command was executed.  If a problem exists, the host might repeat the command or prompt the operator.  If the command is executable, the status will be delayed until the command has been completed, at which time it will be sent to the host.  The successful completion bit would be set along with cartridge status (eight (8) bits) and EU status (eight (8) bits).  However, it is possible to execute a device command unsuccessfully.   An example would be a skip of N records where the end of tape was encountered before N was satisfied.  This condition should be considered an unsuccessful command because the intended function by the host was not accomplished.  Therefore, the "operation not complete" bit should be set in byte three (3) of the TID status.  Since EU is part of the TID status, the host has sufficient information to determine the problem.

3.1.2.3.6.1.2	Write Command 

The write command works like that previously described, except there are two (2) additional transfers from the host to the TID.  After the host sends the Device Command "WRITE," the host must send a two (2)-byte word count which represents the entire data record that is to follow.  The TID receives the data to be written to the TTC.  After all data has been transferred, the TID will evaluate the condition of the data, checking for situations that prevent the data from being written to the TTC.  An example would be if the cartridge is removed or is write protected.  In this case, the TID status will be generated and sent to the host which is waiting for status.  Otherwise, the write process occurs after receipt of data.  Upon completion, the TID generates status and sends it to the host.

3.1.2.3.6.1.3	Read Command 

The read command operates like the write command, except the byte count value is known by the TID.  After the host sends the read command, it waits for a two (2)-byte transfer representing the total amount of data the TID has for the host.  If the read command cannot be performed, the word count will be set to zero (0) and sent to the host, alerting the host to skip its read routine and go directly to the receive status routine.  To accomplish this, the TID has to perform the read function first, checking before and after tape motion for anomalies.  A typical error condition prior to tape motion might be a cartridge not installed, or the tape is positioned incorrectly.  A typical error condition after tape motion is no data on tape, or unrecorded tape.  In either event, the byte count is set to zero (0) and sent to the host, followed by the TID status.  If a read is successful, a byte count greater than zero (0) is sent to the host, followed by a data transfer, followed by the TID status.

3.1.2.4	TAMPS to F-14 DSU Interface

The TAMPS to F-14 DSU interface provides the capability for TAMPS to write JTIDS Class 2 terminal Initialization Data Blocks containing JNL data to the DSU installed in the DSUR or DSUR-S.

The F-14 DSU is addressable via the TAMPS cml_mu device driver working in conjunction with one (1) of two (2) host bus adaptors, depending upon whether the DSU is installed in the DSUR, or in the DSUR-S.  When installed in the DSUR, the DSU is addressable via the DDC VME/1553B host bus adaptor.  When installed in the DSUR-S, the DSU is addressable via the DSUL SCSI/1553B host bus adaptor.  The F-14 DSU may be accessed via standard low-level or streaming I/O functions, using the assigned UNIX file names:  /dev/mu/0, /dev/mu/1, /dev/mu/2, /dev/mu/3, /dev/mu/4, /dev/mu/5, /dev/mu/6, and /dev/mu/7.  Standard I/O functions include open(), fopen(), close(), fclose(), read(), fread(), write(), fwrite(), and ioctl() (refer to the appropriate UNIX programmer's manual for a discussion of these functions).  In addition to the standard I/O functions, the F-14 DSU may  be accessed via a number of device-specific configuration, control, and I/O operations using the standard UNIX ioctl() mechanism.  Both host adaptors are addressable for diagnostic purposes using their assigned UNIX file names:  /dev/ddc/0 for the DDC VME/1553B host adaptor; and /dev/dsul/0 for the DSUL SCSI/1553B host adaptor.  Appendix J contains a detailed description of the ioctl() commands that support these operations.

The format of the JTIDS Class 2 terminal Initialization Data Blocks output by TAMPS 6.2 is provided in Appendix H.  For a detailed description of the words within each Initialization Data Block, refer to the Interface Control Document Global Memory Data Format for Navy JTIDS Class 2 Terminals.  The Initialization Data Block checksum word and control word for initialization are described in the paragraphs below.

3.1.2.4.1	Checksum Word

Word 1 of all Initialization Data Blocks is the checksum word (refer to Figure 3.1.2.4.1-1).  The checksum word is a sequential EXCLUSIVE OR computation of each aligned bit of the words in the block, except the checksum word itself.  All words not included within the designated word count are set to zero (0).  



�MSB�������������LSB���15�14�13�12�11�10�9�8�7�6�5�4�3�2�1�0��wd 1�Checksum��

Figure 3.1.2.4.1-1.  Word 1, Checksum Word



3.1.2.4.2	Control Word for Initialization

Word 2 of all Initialization Data Blocks is the control word for initialization (refer to Figure 3.1.2.4.2-1).  



�MSB�������������LSB���15�14�13�12�11�10�9�8�7�6�5�4�3�2�1�0��wd 2�Block ID�Starting Data Word�Data Word Count��

Figure 3.1.2.4.2-1.  Word 2, Control Word for Initialization

Bits 0-4 (i.e., Data Word Count) contain the number of contiguous valid data words including the Starting Data Word.  The range is one (1) - 30.  

Bits 5-9 (i.e., Starting Data Word) contain the first word of the 32-word Initialization Data Block in which valid data is available.  The Starting Data Word uses the internal word number (i.e., zero (0) to 31) used by the JTIDS terminal Data Processor Group (DPG), rather than the externally used number (i.e., one (1) to 32) used in documentation.  The range is two (2) - 31.  (Word 2 is the first data word, or equivalently, the third actual word in an Initialization Data Block.  Similarly, word 31 is the last data word, or equivalently, the thirty-second actual word in an Initialization Data Block.)  

The sum of the Data Word Count and the Starting Data Word must be ≤ 32.

Bits 10-15 (i.e., Block ID) contain the Initialization Data Block being transferred.  The range is zero (0) - 63.  (Note:  Initialization Data Blocks 25 - 43, 45 - 55, and 59- 62 are not supported by TAMPS 6.2, since they are not used by US Navy Air.)

The JTIDS Class 2 terminal Interface Unit (IU) will ignore all data words that the Host sends that are outside the bounds defined by the Starting Data Word and the Data Word Count.

3.1.3	Other System Interfaces

TAMPS 6.2 will interface with each of the systems shown in Figure 3.1.3-1 and listed below:

a.	Joint Maritime Command Information System (JMCIS)

b.	Tactical Electronic Reconnaissance Processing and Evaluation System (TERPES)

c.	TAMPS (remote)

d.	Tactical Operational Preview SCENE (TOPSCENE)

e.	Portable Flight Planning Software (PFPS)

f.	Navigation Sensor System Interface (NAVSSI)

g.	SECRET Internet Protocol Router Network (SIPRNET)



�

Figure 3.1.3-1.  Other Systems-TAMPS Interface Diagram

Table 3.1.3-I provides a general description of each  system-TAMPS interface, including:  unique TAMPS  interface control number; message format; and protocol.  A more detailed description of each system-TAMPS interface is provided in the paragraphs below.

Table 3.1.3-I.  Other Systems-TAMPS Interfaces

INTERFACE  CONTROL NO.�SYSTEM�MESSAGE FORMAT(S)�TRANSFER�METHOD ��IFA2001�JMCIS�Structured Query Language (SQL), and Remote Procedure Call (RPC)�Ethernet, or Asynchronous Transfer Mode (ATM)��IFA2003�TERPES�USMTF�AUTODIN Mode II����SQL�Ethernet��IFA2006�TAMPS (Remote)�SQL�Ethernet��IFA2011�TOPSCENE�RPC�Ethernet��IFA2012�PFPS�ASCII�PC Diskette��IFA2013�NAVSSI�File Transfer Protocol (FTP)�Ethernet, or ATM��IFA2014�SIPRNET�FTP�Ethernet, or ATM��

3.1.3.1	JMCIS

The interface between TAMPS and JMCIS encompasses both intelligence data and environmental data sharing.  The intelligence data is in the form of database records from the MIDB 2.0 database, and environmental data consists of weather messages routed from the JMCIS message handler.

Sybase Access Information

The Sybase access information is as follows:

Default Sybase User Name:  NIPSRCT

Default Sybase Password:  NIPSRCT

Default Sybase Master Port Number:  3000

Default Sybase Query Port Number:  3000

MIDB 2.0 Database Replication

The TAMPS/JMCIS interface employs data replication between the JMCIS MIDB and the TAMPS MIDB.  The Sybase Rep Server 11.0.2 is used to perform the replication.  The replication scheme requires a Rep Server running on both the JMCIS Intel Shared Data Server (ISDS) and the TAMPS MPLAN Server.  The JMCIS MIDB is the primary database.  Table 3.1.3.1-I provides a listing of the Sybase replication definitions for data tables within the GMI database.  These definitions must be installed on the Sybase Replication Server on the JMCIS ISDS workstation.  To maximize the replication throughput from JMCIS to TAMPS, a Rep Server�to�Rep Server scheme was implemented as depicted in Figure 3.1.3.1-1.

Table 3.1.3.1-I.  Sybase Replication Definitions

DOC_MGMT.repdef�DOC_MGMT_AKA.repdef��DOC_MGMT_TIE.repdef�EQP.repdef��EQP_AFLD.repdef�EQP_AKA.repdef��EQP_ASSESS.repdef�EQP_COMM.repdef��EQP_ELINT_MODE.repdef�EQP_ELINT_MODE_TIE.repdef��EQP_FORM.repdef�EQP_FORM_LAYER.repdef��EQP_GEODETIC.repdef�EQP_IDX.repdef��EQP_IDX_AKA.repdef�EQP_IDEX_PAR.repdef��EQP_IDX_PAR_TIE.repdef�EQP_IDX_TIE.repdef��EQP_IDX_TIE_TO_EQP_IDX.repdef�EQP_IDX_TREATY.repdef��EQP_TIE.repdef�EQP_TRAIT.repdef��EQP_TREATY.repdef�EQP_VULNERABILITY.repdef��EVENT.repdef�EVENT_AKA.repdef��EVENT_LAUNCH.repdef�EVENT_LOC.repdef��EVENT_TIE.repdef�FAC.repdef��FAC_AKA.repdef�FAC_ANNEX.repdef��FAC_ASSESS.repdef�FAC_BEACH.repdef��FAC_BEACH_SHORE.repdef�FAC_BEACH_SURF_QTR.repdef��FAC_CLEARANCE.repdef�FAC_COMM.repdef��FAC_FORM.repdef�FAC_FORM_LAYER.repdef��FAC_GEODETIC.repdef�FAC_HLA.repdef��FAC_INTEREST.repdef�FAC_MATERIAL.repdef��FAC_ORG.repdef�FAC_PERS.repdef��FAC_POP.repdef�FAC_POP_URBAN_BNDRY.repdef��FAC_PORT.repdef�FAC_TIDE.repdef��FAC_TIE.repdef�FAC_TRAIT.repdef��FAC_TREATY.repdef�FAC_VULNERABILITY.repdef��FAC_XREF.repdef�GEO.repdef��GEO_AKA.repdef�GEO_BOX.repdef��GEO_CIRCLE.repdef�GEO_COORDS.repdef��GEO_DONUT.repdef�GEO_ELLIPSE.repdef��GEO_FAN.repdef�GEO_GEODETIC.repdef��GEO_LINE.repdef�GEO_ORG.repdef��GEO_POLYGON.repdef�GEO_POP.repdef��GEO_TIE.repdef�IND.repdef��IND_ACTIVITY.repdef�IND_ADDRESS.repdef��IND_AKA.repdef�IND_DESCR.repdef��IND_PROFESSION.repdef�IND_TIE.repdef��NETP.repdef�NETP_AKA.repdef��NETP_FREQ.repdef�NETP_LINK.repdef��NETP_LINK_AKA.repdef�NETP_LINK_DTL.repdef��Table 3.1.3.1-I.  Sybase Replication Definitions (Cont.)

NETP_LINK_DTL_SIG_MODE.repdef�NETP_LINK_DTL_TIE.repdef��NETP_LINK_TIE.repdef�NETP_NODE.repdef��NETP_NODE_TIE.repdef�NETP_ORG.repdef��NETP_TIE.repdef�NETP.repdef��NETP_AKA.repdef�NETP_LINK.repdef��NETP_LINK_AKA.repdef�NETP_LINK_CLEARANCE.repdef��NETP_LINK_COMM.repdef�NETP_LINK_ELEC.repdef��NETP_LINK_FORM.repdef�NETP_LINK_FORM_LAYER.repdef��NETP_LINK_LAND.repdef�NETP_LINK_PIPE.repdef��NETP_LINK_RAIL.repdef�NETP_LINK_TIE.repdef��NETP_LINK_TRAIT.repdef�NETP_LINK_WATER.repdef��NETP_LINK_WATER_TIDE.repdef�NETP_NODE.repdef��NETP_NODE_TIE.repdef�NETP_ORG.repdef��NETP_TIE.repdef�OBS.repdef��OBS_AKA.repdef�OBS_COMM_SITE.repdef��OBS_ELINT_PAR.repdef�OBS_ELNOTOBS_PAR.repdef��OBS_REPORT.repdef�OBS_TIE.repdef��OBS_TIE_STAT.repdef�RMK.repdef��RMK_AKA.repdef�RMK_LINE.repdef��RMK_TIE.repdef�SIG.repdef��SIG_AKA.repdef�SOG_TIE.repdef��SOURCE.repdef�SOURCE_AKA.repdef��SOURCE_TIE.repdef�TGT_DETAIL.repdef��TGT_DETAIL_AIMPT_WPN.repdef�TGT_DETAIL_AKA.repdef��TGT_DETAIL_ASSESS.repdef�TGT_DETAIL_TIE.repdef��TGT_LIST.repdef�TGT_LIST_TIE.repdef��TGT_LIST_TIE_ORDER.repdef�TGT_MSN.repdef��TGT_MSN_TIE.repdef�TGT_OBJ.repdef��TGT_OBJ_AKA.repdef�TGT_OBJ_TIE.repdef��TGT_SYS.repdef�TGT_SYS_ASSESS.repdef��TGT_SYS_EQP.repdef�TFT_SYS_FAC.repdef��TGT_SYS_TIE.repdef�TGT_SYS_UNIT.repdef��TRACK.repdef�TRACK_AKA.repdef��TRACK_ELINT_MODE.repdef�TRACK_LOC.repdef��TRACK_TIE.repdef�TRACK_TIE_STAT.repdef��TRANS_ID_NUM.repdef�UNIT.repdef��UNIT_AKA.repdef�UNIT_ALT_LOC.repdef��UNIT_ALT_LOC_TIE.repdef�UNIT_ASSESS.repdef��UNIT_C2W.repdef�UNIT_PERS.repdef��UNIT_STRIKE.repdef�UNIT_TIE.repdef��UNIT_TIE_TO_UNIT.repdef�UNIT_TREATY.repdef���

Figure  3.1.3.1-1.  JMCIS/TAMPS Replication Scheme

Replication Scheme

The replication scheme requires that a “route” be created between the JMCIS Rep Server and the TAMPS Rep Server.  The “route” will be created and installed by JMCIS during installation.  A Sybase Replication Server  “route” supports one (1)�way communication from the Rep Server managing the primary database to the Rep Server managing the replicate databases.  To complete this replication scheme, the TAMPS Rep Server will be configured to replicate to both the TAMPS Master MIDB 2.0 database and the Subset MIDB 2.0 database.  To facilitate the replication to two (2)  databases on TAMPS, subscriptions for each database have been created against the definitions which were loaded on the JMCIS Rep Server (refer to Table 3.1.3.1-I).  The subscriptions reside in the TAMPS Rep Server.

Environmental Message Data

The interface to JMCIS for receiving environmental data is in the form of a profile daemon running on the TAMPS Server which will register “filters” with the JMCIS message handler. The profile is configured such that the message handler automatically forwards messages of type OVLY2 and GRIDFLD which have a date less than the configured max age value to the TAMPS profile daemon which will initiate an application which will parse the incoming message and determine if it should be stored.  The incoming data will be checked to ensure that it is the correct type.  It must be either a GRIDFLD message, or an OVLY2 message of type HWD.



3.1.3.2	TERPES

There are two (2) methods for TAMPS to interface with the TERPES:  SQL query; and Automatic Digital Network (AUTODIN) Mode II.

3.1.3.2.1	TERPES Query Interface

The TAMPS will be able to send SQL queries to, and receive data from, the TERPES DB.  This interface method will be employed when the TERPES and the TAMPS are located in close physical proximity and an Ethernet LAN is available between the two (2) systems.

3.1.3.2.2	TERPES AUTODIN Mode II Interface

The TAMPS will be able to send messages to and receive messages from the TERPES.  The protocol is as follows:

a.	TAMPS will generate and send a United States Message Text Format (USMTF) Request for Information (RI) message.  The RI will typically contain a request for Radar Order of Battle (ROB) data for a specific geographic area for a specific time period.  The RI message format is illustrated in Figure 3.1.3.2.2-1.

b.	The TERPES will respond to TAMPS by sending a USMTF Request Confirmation (REQCONF) message, Tactical Electronic Intelligence (TACELINT) message, or Order of Battle Report (OBREP) message.  The REQCONF, TACELINT, and OBREP message formats are illustrated in Figures 3.1.3.2.2-2 through 3.1.3.2.2-4, respectively.

�

REQUEST FOR INFORMATION (RI)��EXER/exercise name/additional identifier//��OPER/operation name/plan originator and number/option name/second option name//��MSGID/RI/originator/message serial number/month/qualifier/qualifier serial number//��REF/serial letter/(USMTF message short title) or (type of reference) /originator/date-time group/(msg ser number) or (DOCSN:  doc ser number)/special notation/(sic) or (filing number)//��AMPN/free text to explain preceding reference set//��NARR/free text to explain preceding reference sets//��REQDAT/DATDES:  time desired/LTIOV:  latest time of value/PRY:  priority//��TRCPLOT/location of initial point/(RAD:  radius) or (WDTH:  width) or (ELP:  ellipse area)/trace point location//��NARR/comments describing the information needed//��GENTEXT/METHODS OF RESPONSE/comments//��DECL/downgrading instructions//��Figure 3.1.3.2.2-1.  RI Message Format

�

���REQCONF MESSAGE��EXER/BOLD	PUSH 88/UMPIRES ONLY��OPER/YELLOWSTONE/IICORPS1602/JELLY BEAN /APPLE PIE��MSGID/REQCONF/IICORPS/2509003/SEP/AMP/22��REF/A/BBII/101ST AABN DIV/25140034588/245509001/NOTAL/ABC��CANX/REQCONF/119TH TAF/251020ZSEP92/2501011/PASEP/ABC��PERID/251030Z/TO:251230Z/ASOF:251025Z��6APPDIS��/REQNO	/REQCMD		/STS/COMCMD	/RP��/36789	/11 CORPS		/DIS/-		/4Z��/A36792	13TH INF DIV	/APP/20TH TFW	/1B��/A36794	/6TH MAB		/APP/21ST TFW	/1A��8MISSION��/MSNNO   /REQNO   /PR/MSNTYP/MSTART  /WPNTY   /SR   /ACTYP  /ALR/CMNT��/F76523	/A36792	/1B/CAS	/251045Z/ATOG	/2/FB111��8ROUTE��/REF	/PN/ROUTEPT		/TYP/ATIME/SPD		/ALT/CMNT��/F19901/	1/3000N12001W	/PNA/250701Z/1001KTS	/	11/ACFTINTHEAI1��/F19901/	2/3000N12002W	/PNB/250702Z/1002KTS	/	12/ACFTI2��/F19901/	3/3000N12003W	/PNC/250703Z/1003KTS	/	13/ACFTINTH3��/F19901/	4/3000N12004W	/PND/250704Z/1004KTS	/	14/ACFTINTHEAI4��/F19901/	2/3000N12002W	/PNB/250702Z/1002KTS	/	12/ACFTI5��9MISSION��/MSNNO	/TASKUNIT	/ACSIGN	/SIF	/CMNT��/F76523	/98TH TFS	/BUMBLE BEE	/ABCDE/GOOD BOY��DECL/OADR��Figure 3.1.3.2.2-2.   Sample REQCONF Message

�

TACELINT REPORT��EXER/exercise name/additional identifier//��OPER/operation name/plan originator and number/option name/second option name//��MSGID/TACELINT/originator/message serial number/month/qualifier/qualifier serial number//��REF/serial letter/(USMTF message short title) or (type of reference)/originator/date-time group/(msg ser number) or (DOCSN:  doc ser number)/special notation/(sic) or filing number)//��AMPN/free text to explain preceding reference set//��NARR/free text to explain preceding reference sets//��COLLINFO/collector digraph/collector trigraph/collector mission number/collector project name//��SOI/target signal identifier/time up/time lost/ ELINT notation or sorting code/emitter designation/location/target identifier/enemy unit designation/weapon type/emitter function code//��EMLOC/data entry/emitter location data category/emitter location/radius/orientation/ semimajor axis/semiminor axis//��PRM/data entry/radio frequency/operational mode/(PRI:  pulse repetition interval) or (PRF:  pulse repetition frequency)/pulse activity code/PD:  pulse duration/scan type/scan rate antenna/polarization//��PLATID/ship control num/platform type detected/(ship type) or (submarine type) or (aircraft type/model) or (helicopter type/model)/(ship class name) or (submarine class name) or (aircraft name)/ship name/pennant number/nationality/track number//��DECL/downgrading instructions//��Figure 3.1.3.2.2-3.  TACELINT Report Format�(from JCS PUB 6)

�

OBREP MESSAGE��EXER/MOUNTAIN FURY//��MSGID/OBREP/CTF77/03/MAR//��REF/A/MSGAAA/CTG76.1/26FEB92/041637A/PASEP/ABC//��AMPN/INCORRECT AIMPOINT SUFFIX//��OBID/OBJ/020224/TOT:0236Z/AREA A/SGN:NAC/PRJ:US/MSN:B1236/DTE:020224//��ITEMOB/OO1/OIL PLATFORM/ABE:?: G234XL-8/AB123/CAT:70402/CTY:IR/N//��UNITID/CTG76.1//��STATACOB/OCC/UNC/SGN:SIG/PRJ:US/MSN:A604Z/DTE:675691//��OBLOC/M0830MA/2ENKU33440N0601535E/-/CTG67.4/CD:A1/O55.5T/40NM/30NM//��PSAOB/A:AATB9Y123/PDM:50/PDS:50/100//��OBEQUIP/1316/CONF/OIL PLATFORM/OCC/NOT OPERATIONAL//��OBLOC/260830Z9/323440N060IIII1535E/-/CTG67.4/SC:VISUAL//��EMTREW/308.5MHZ/PRI:1122334455//��EMTLMT/Z1416/004025.1/004075.1/6.5SPC/8.8SPC/000277.8MHZ/000302.1MHZ//��/20.444/24.046//��PSAOB/X:X321/QDM:120/QDS:80/100/TGTLST:V//��DECL/OADR//��Figure 3.1.3.2.2-4.   Sample OBREP Message

3.1.3.3	TAMPS (Remote)

TAMPS will be able to send SQL queries to, and receive data from, a remote  TAMPS database.  This interface method will be employed when the TAMPS is located in close physical proximity to another TAMPS and an Ethernet LAN is available between the two (2) systems.

3.1.3.4	TOPSCENE

The communications interface between TOPSCENE and TAMPS is through “registered” procedures invoked by the TAMPS Mission Planning Local Area Network (MPLAN) daemon.  Once TAMPS successfully completes a TOPSCENE request (for mission names, mission data, or threat data), the TAMPS MPLAN daemon will inform TOPSCENE that it must read the appropriate local TOPSCENE data file containing the data satisfying the request.  If TAMPS is unable to process the TOPSCENE request, then an error flag will be sent back to TOPSCENE. 

The TAMPS mission names file structure, route file structure, and threat file structure are described in the paragraphs below.

3.1.3.4.1	TAMPS Mission Names File Structure

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

This file will be in ASCII format and will have a line in the file for each route that satisfied the mission names request.  Each line will contain the following fields:

Route Name	char[25]

Aircraft Type	char[10]

Planner Name	char[25]

Creation Date	char[10]	dd-mmm-yyyy

TAMPS/TOPSCENE	char[20]�Interface Control Number	

The fields on the line will be delimited by double quotes and a comma.  The following lines are an example of a RTENAMES.DAT file that would contain information on three (3) routes.  

ìRaptor�003î,ìF�22î,ìTAMPS User Id 1î,ì07�JUL�2002”, “ICN 1.0î

ìHornet�01î,ìF�18î,ìTAMPS User Id 2î,ì13�JUL�1996”, “ICN 1.0î

ìHornet 02î,ìF�18î,ìTAMPS User Id 1î,ì28�AUG�1997”, “ICN 1.0î

Table 3.1.3.4.1-I contains a list of the aircraft types for TAMPS 6.2.

Table 3.1.3.4.1-I.  Aircraft Types for TAMPS 6.2

AIRCRAFT TYPES FOR TAMPS 6.2��a6e�ea6b�p3c��ah1w�f14�s3b��av8b�f18�sh60b��ch46e�hh60h�sh60f��ch53d�kc130f�uh1n��ch53e�kc130r���e2c�kc130t���

3.1.3.4.2	TAMPS Route File Structure

The route file will be in ASCII format containing information about the TAMPS route.  This file format is relatively free form.  The TOPSCENE Export Processor within TAMPS will build the route file and send the file to TOPSCENE.

Each line in the route file will contain information associated with a single field in the route structure and the line must contain five (5) 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 will be unique.

For example, the following eight (8) lines define the value of the launch point and recovery point:  latitude, longitude, elevation, and airspeed. 

ìî,“1î,“Launch Pointî,“Latitudeî,“35.123456î

ìî,“1î,“Launch Pointî,“Longitudeî,“123.123456î

ìî,“1î,“Launch Pointî,“Altitudeî,“0 AGLî

“”,“1”, “Launch Point”, “Airspeed”,“350 CAS”

ìî,“25î,“Recovery Pointî,“Latitudeî,“35.123456î

ìî,“25î,“Recovery Pointî,“Longitudeî,“123.123456î

ìî,“25î,“Recovery Pointî,“Altitudeî,“0 AGLî

“”,“25”,“Recovery Point”,“Airspeed”,“1.1 Mach”

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

ìî,“8î,“Way Point�6î,“Altitudeî,“35000 MSLî

Finally, the following four (4) lines define the value of the NAVAID name, type, radial and range associated with Way Point-6.

ìWay Point-6î,“1î,“Navaid-1î,“Nameî,“KNIDî

ìWay Point-6î,“1î,“Navaid-1î,“Typeî,“Tacanî

ìWay Point-6î,“1î,“Navaid-1î,“Radialî,“160î

ìWay Point-6î,“1î,“Navaid-1î,“Rangeî,“23.45î

Table 3.1.3.4.2-I shows the objects and attributes associated with the objects that will be used in the TAMPS-to-TOPSCENE route transfer function.

Table 3.1.3.4.2-I.  Objects and Attributes for the �TAMPS-to-TOPSCENE Route Transfer

Object�Attribute� (Field)�Attribute �Type�ATTRIBUTE FORMAT�and UNITS��Initial Condition�Aircraft Type�char[10]�N/A��Initial Condition�Launch Date�char[12]�dd-mmm-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 TAMPS-to-TOPSCENE route transfer function.

Parent Object	Child Object Name

Launch Point	Navaid

Climb Out Point	Navaid

Way Point	Navaid

Target Point	Navaid

Recovery Point	Navaid

3.1.3.4.3	TAMPS Threat File Structure

The name of the file containing the list of the TAMPS route names will be THREATS.DAT.  This file will be in ASCII format and will have a line in the file for each route that satisifed the threat data request.  Each line will contain the following fields:

Threat Name	char[25]

Threat Equipment Code	char[10]

Threat Latitude	char[10]	signed decimal degrees

Threat Longitude	char[10]	signed decimal degrees

Threat Min Eff Altitude	char[10]	feet

Threat Max Eff Altitude	char[10]	feet

Threat Min Eff Range	char[10]	nautical miles

Threat Max Eff Range	char[10]	nautical miles

The fields on the line will be delimited by double quotes and a comma.  The following lines are a sample of a THREATS.DAT file that would contain information on two (2) threats.  

ìABC-001î, “xxxî, “35.123456î, “123.123456î, “0î, “25000î, “0î, “10î

ìXYZ-001î, “yyyî, “45.123456î, “133.123456î, “0î, “0î, “0î, “25î

3.1.3.5	PFPS

TAMPS will be able to import PFPS-generated routes via PC diskette.  On the PC diskette, the PFPS route data will be in a predefined file format.

After selecting an aircraft or helicopter MPM (e.g., F/A-18, F-14, E-2C, AH-1 etc.), the TAMPS user will be able 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.

3.1.3.5.1	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 in ASCII format and will have a line in the file for each route on the PC diskette.  Each line will contain the following fields:

Route Name	char[25]

Route File Name	char[13]	DOS standard: xxxxxxxx.yyy

Aircraft Type	char[35]

Planner Name	char[25]

Creation Date	char[12]	dd-mmm-yyyy

PFPS/TAMPS 	char[10]�Interface Control Number	

The fields on the line will be delimited by double quotes and a comma.  The following lines are an example of a RTENAMES.DAT file that would contain information on three (3) routes.  

“Raptor�03 Flt�12”,“RAPTOR12.RTE”,“F�22”,“PFPS User Id 1”,“07�JUL�2003”, “ICN 1.0”

“Hornet�01”,“HORNET01.RTE”,“F�18”,“PFPS User Id 2”,“13�JUL�1996”, “ICN 1.0”

“Hornet 02”,“HORNET02.RTE”,“F�18”,“PFPS User Id 1”,“28�AUG�1997”, “ICN 1.0”

Table 3.1.3.5.1-I contains a list of the aircraft types listed in the PFPS 3.0.2 Flight Performance Module ICD, Appendix B.

Table 3.1.3.5.1-I.  PFPS Version 3.0.2 Aircraft Types

PFPS Version 3.0.2 Aircraft Types��A10A�F16CJ_229_PW_BLK_52��A6E�F4E_J79_GE_17EG��AC130H�F4G_J79_GE_17CE_G��AH1W�FA18_GE_400��AV8B_406�FA18_GE_402��Table 3.1.3.5.1-I.  PFPS Version 3.0.2 Aircraft Types (Cont.)

PFPS Version 3.0.2 Aircraft Types��AV8B_408�GENERIC_AIRCRAFT��B1B�H60_700C��B2A�H60_701C��B52H�HC130H��C130A�HC130N��C130B�HC130P��C130E�KC10A��C130H�KC135A��C141B�KC135E��C17�KC135Q��C2R�KC135R��C21A�LC130H��C5A�MC130EE��C9A�MC130EY��C9C�MC130H��E2C�MH53_GE_100��E2C_PLUS�MH53_GE_7A��E3A�RC135S��E4B�RC135U��EA6B�RC135V��EC130E�RC135W��EC130H�RC135X��EC135C�RF4C��EF111A�RF5��F111E�S15A100��F111F�S15A100W��F117A�S15A220��F117A_WITH_ENHANCERS�S15A220W��F14A�S3B��F14BD�SF16A220��F15ABCD_100_PW_WITHOUT_CFT�STORNADV��F15ABCD_100_PW_WITH_CFT�STORNIDS��F15ABCD_220_PW_WITHOUT_CFT�TC135S��F15ABCD_220_PW_WITH_CFT�U2S��F15E_220_PW_WITHOUT_CFT�WC130H��F15E_220_PW_WITH_CFT�WC135B��F15E_229_PW_WITHOUT_CFT�AH6_CLEAN_PLANK��F15E_229_PW_WITH_CFT�AH6_CLEAN_PLANK_WITH_2_M261��F15S�AH6_HGS17_M27��Table 3.1.3.5.1-I.  PFPS Version 3.0.2 Aircraft Types (Cont.)

PFPS Version 3.0.2 Aircraft Types��F16AB_220_PW�CH47D��F16A_PW200_LESS_47�MH6_EPS_0��F16A_PW200_TYPE_47�MH6_EPS_3��F16CD_100_GE_BIG_INLET_BLK_30B�MH60K_CLEAN��F16CD_100_GE_SMALL_INLET_BLK_30�MH60K_HIGH_DRAG��F16CD_200_PW_BLK_25�MH47E��F16CD_220_PW_BLK_32�UH60A_CLEAN��F16CG_100_GE_BLK_40�UH60A_HIGH_DRAG��F16CG_220_PW_BLK_42�UH60L_CLEAN��F16CJ_129_GE_BLK_50�UH60L_HIGH_DRAG��

3.1.3.5.2	PFPS Route File Structure

The route file will be in 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.

Each line in the route file will contain information associated with a single field in the route structure and the line must consist of five (5) 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 lines define the value of the launch point and recovery point:  latitude, longitude, altitude, altitude type, airspeed, airspeed type, ICAO code, and point description. 

“”,“1”,“Launch Point”,“Latitude”,“35.123456”

“”,“1”,“Launch Point”,“Longitude”,“123.123456”

“”,“1”,“Launch Point”,“Altitude”,“0”

“”,“1”,“Launch Point”,“Altitude Type”,“AGL”

“”,“1”,“Launch Point”,“Airspeed”,“350”

“”,“1”,“Launch Point”,“Airspeed Type”,“CAS”

“”,“1”,“Launch Point”,“ICAO”,“CV”

“”,“1”,“Launch Point”,“Point Description”,“CV: America”

“”,“25”,“Recovery Point”,“Latitude”,“35.123456”

“”,“25”,“Recovery Point”,“Longitude”,“123.123456”

“”,“25”,“Recovery Point”,“Altitude”,“1000”

“”,“25”,“Recovery Point”,“Altitude Type”,“MSL”

“”,“25”,“Recovery Point”,“Airspeed”,“1.1”

“”,“25”,“Recovery Point”,“Airspeed Type”,“Mach”

“”,“25”,“Recovery Point”,“ICAO”,“KNID”

“”,“25”,“Recovery Point”,“Point Description”,“KNID: China Lake”

As another example, the following lines define the value of the sixth waypoint elevation. 

“”,“8”,“Way Point�6”,“Altitude”,“35000”

“”,“8”,“Way Point�6”,“Altitude Type”,“MSL”

Finally, as an example of how a valid child object of a parent object is defined, the following four (4) lines define the value of a NAVAID name, type, radial and range associated with Way Point-6.

“Way Point-6”,“1”,“Navaid-1”,“Name”,“KNID”

“Way Point-6”,“1”,“Navaid-1”,“Type”,“Tacan”

“Way Point-6”,“1”,“Navaid-1”,“Radial”,“160”

“Way Point-6”,“1”,“Navaid-1”,“Range”,“23.45”

Table 3.1.3.5.2-I shows the objects and attributes associated with the objects that will be used in the PFPS-to-TAMPS route transfer function.

Table 3.1.3.5.2-I.  Objects and Attributes for the �PFPS-to-TAMPS Route Transfer

Object�Attribute� (Field)�Attribute �Type�Attribute Format and Units��Initial Condition�Launch Date�char[12]�dd-mmm-yyyy��Initial Condition�Launch Time�char[9]�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��Launch Point�Altitude Type�char[5]�MSL or AGL��Launch Point�Airspeed�char[10]�Mach or knots��Launch Point�Airspeed Type�char[5]�Mach, CAS, TAS, GS, KCAS, KTAS, KGS��Launch Point�ICAO�char[20]���Launch Point�Point Description�char[80]���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���Table 3.1.3.5.2-I.  Objects and Attributes for the �PFPS-to-TAMPS Route Transfer (Cont.)

Object�Attribute� (Field)�Attribute �Type�Attribute Format and Units��Climb Out Point�Altitude Type�char[5]�MSL or AGL��Climb Out Point�Airspeed�char[10]�Mach or knots��Climb Out Point�Airspeed Type�char[5]�Mach, CAS, TAS, GS, KCAS, KTAS, KGS��Climb Out Point�ICAO�char[20]���Climb Out Point�Point Description�char[80]���Way Point�Latitude�char[10]�Signed decimal degrees��Way Point�Longitude�char[10]�Signed decimal degrees��Way Point�Altitude�char[14]�Feet��Way Point�Altitude Type�char[5]�MSL or AGL��Way Point�Airspeed�char[10]�Mach or knots��Way Point�Airspeed Type�char[5]�Mach, CAS, TAS, GS, KCAS, KTAS, KGS��Way Point�ICAO�char[20]���Way Point�Point Description�char[80]���Recovery Point�Latitude�char[10]�Signed decimal degrees��Recovery Point�Longitude�char[10]�Signed decimal degrees��Recovery Point�Altitude�char[14]�Feet��Recovery Point�Altitude Type�char[5]�MSL or AGL��Recovery Point�Airspeed�char[10]�Mach or knots��Recovery Point�Airspeed Type�char[5]�Mach, CAS, TAS, GS, KCAS, KTAS, KGS��Recovery Point�ICAO�char[20]���Recovery Point�Point Description�char[80]���

Presently, there are no valid children of any parent objects in the PFPS to TAMPS route transfer function.

The PFPS-to-TAMPS route interface is designed to build a TAMPS mission from a minimal amount of data.  If additional data is included, then it will be used.  As a minimum, each route point (launch, climb out, way, recovery point) in the PFPS route file needs to have latitude and longitude.  If altitude and airspeed are omitted for a route point, then the previous values are used.  If the altitude and airspeed are omitted on the launch point, then aircraft default values are used.  If ICAO and point description data are omitted, then these fields are left blank.  

If the initial condition data is omitted, then the date and time of the import are used.  If the launch point data is omitted, then the first route point is used as the launch point.  If the climb out point data is omitted, then the second route point is used as the climb out point.  If launch point data is included, then it must be the first point in the route.  If climb out point data is included, then it must be the second point in the route.  If recovery point data is included, then it must be the last point in the route.

Therefore, the minimal PFPS route data that will create a TAMPS mission is a single latitude, longitude waypoint.

�3.1.3.6	NAVSSI

In the carrier environment, utilizing the MPLAN, TAMPS will be able to retrieve GPS Almanac files from the NAVSSI. The NAVSSI is an on-board electronic asset where GPS Almanac data is kept up-to-date.

The GPS Almanac is an electronic record of the orbital parameters of the satellites composing the GPS.  The GPS Almanac gives coordinates used to guide GPS receivers to these satellites, and is used by aircraft and weapons containing the GPS system to determine their location with extreme precision.

Prior to downloading a GPS Almanac file from NAVSSI, the interface between NAVSSI and TAMPS must be established.  On TAMPS, a setup utility facilitates the configuration of this interface.

When downloading of the GPS Almanac data is requested, the ability to access the data source is verified.  NAVSSI GPS Almanac sites are “pinged” (if they have entries) to check whether the required physical link exists and communication is possible.  If NAVSSI is not successfully “pinged,” or does not have configuration entries, the user is informed of the failure to access the data source and instructed to check the GPS Almanac site configuration.

If NAVSSI is “pinged” successfully, TAMPS will attempt to access the NAVSSI via FTP and retrieve the NAVSTAR-formatted GPS Almanac file from a specified location. Figure 3.1.3.6-1 illustrates the NAVSTAR GPS Almanac data format.

When a GPS Almanac file has been successfully received from a data source, the date will be checked against that of the GPS Almanac data currently in the TAMPS database.  If the GPS data has entries for a week in which Almanac data is currently residing in the TAMPS database, the user will be informed of this situation, and be given the opportunity to either skip loading data for the week in contention or overwrite that week’s current Almanac contents.  Prior to entry into the TAMPS database, each satellite entry in the GPS Almanac file will be verified by its checksum, and its individual entries will be validated.  The Almanac will be loaded to the TAMPS database upon successful verification/validation of all of its entries.  If any satellite entries are found to be in error in the Almanac, the user will be queried as to whether he/she would like to either abort the load or only load data for satellites whose Almanac entries do not contain errors to the TAMPS database.

In addition to requesting GPS Almanac data manually, the DBA will be able to schedule GPS Almanac data downloads at scheduled user-defined intervals.  Interval definitions will be in hours.  Along with the interval, the user will define the date/time of the first download.

�



NAVSTAR GPS Almanac Data





     SUBJ   NAVSTAR GPS ALMANAC FOR WEEK  61

                PRN  1     XS         PRN  2     XS         PRN  4     XS

     ECC  3.22866440 E -3  -8   1.48658752 E -2  +2   3.68452072 E -3  +2

     TOA  3.80928000 E  5  -5   3.80928000 E  5  -5   3.80928000 E  5  -5

     INC  3.64685059 E -3  +5   1.86347961 E -3  -0   8.63647461 E -3  -2

     ODT -2.50292942 E -9  -8  -2.60115485 E -9  -1  -2.54294719 E -9  -8

     SQT  5.15367627 E  3  +3   5.15362256 E  3  +0   5.15360449 E  3  +8

     OGO  6.29581213 E -1  +0  -7.21016645 E -1  -9  -4.03139591 E -2  +1

     OGA -4.38189864 E -1  -4  -7.91898370 E -1  +3  -3.59921575 E -1  -3

     MO  -5.35382986 E -1  -8   2.01264024 E -1  +6   9.90517378 E -1  -6

     AF0  5.90324402 E -4  +1  -2.11715698 E -4  +0   5.53131104 E -5  +4

     AF1 -7.27595761 E-12  -2  -3.63797881 E-12  +5   0.00000000 E  0  +0

     SVH   0               -0    0               -0    0               -0

     DID   1               +1    1               +1    1               +1

         ---END PRN  1-------  ---END PRN  2-------  ---END PRN  4-------

                PRN  5                PRN  6                PRN  7       

     ECC  1.67036057 E -3  +4   6.43396378 E -3  +2   7.72953033 E -3  -2

     TOA  3.80928000 E  5  -5   3.80928000 E  5  -5   3.80928000 E  5  -5

     INC  2.70462036 E -3  +1   5.97000122 E -3  +7   6.87408447 E -3  +3

     ODT -2.60479283 E -9  +4  -2.52111931 E -9  -4  -2.51384336 E -9  -4

     SQT  5.15367578 E  3  +8   5.15359473 E  3  -1   5.15368213 E  3  +5

     OGO -7.16212749 E -1  -2  -3.69116187 E -1  -1  -3.80247831 E -1  +3

     OGA -5.74661851 E -1  -6  -8.85004401 E -1  -7  -7.88838744 E -1  -2

     MO  -6.05612159 E -1  -0  -8.15829158 E -1  -2  -1.76384568 E -1  -9

     AF0  1.23977661 E -5  -1   3.81469727 E -6  +7   7.11441040 E -4  -2

     AF1  3.63797881 E-12  -5   0.00000000 E  0  +0   0.00000000 E  0  +0

     SVH   0               -0    0               -0    0               -0

     DID   1               +1    1               +1    1               +1

         ---END PRN  5-------  ---END PRN  6-------  ---END PRN  7-------

                PRN  9                PRN 14                PRN 15       

     ECC  4.36258316 E -3  +3   2.42376328 E -3  +0   6.80160522 E -3  +1

     TOA  3.80928000 E  5  -5   3.80928000 E  5  -5   3.80928000 E  5  -5

     INC  1.56784058 E -3  +5   6.86836243 E -3  -3   1.01432800 E -2  +9

     ODT -2.59751687 E -9  -7  -2.52475729 E -9  -0  -2.53567123 E -9  -5

     SQT  5.15356055 E  3  +2   5.15363916 E  3  +0   5.15366602 E  3  +1

     OGO  9.56012845 E -1  +9   3.00979733 E -1  -0  -2.91938782 E -2  +7

     OGA -3.61186266 E -2  -3   9.79751706 E -1  +2   5.52773476 E -1  +3

     MO  -7.73363233 E -1  -6  -2.08900094 E -1  +3   6.09462857 E -1  +6

     AF0 -2.86102295 E -6  -1   1.14440918 E -5  +5   2.47001648 E -4  +8

     AF1  0.00000000 E  0  +0   0.00000000 E  0  +0   3.63797881 E-12  -5

     SVH   0               -0    0               -0    0               -0

     DID   1               +1    1               +1    1               +1

         ---END PRN  9-------  ---END PRN 14-------  ---END PRN 15-------





Figure 3.1.3.6-1.  NAVSTAR-Formatted GPS �Almanac Data Example (1 of 3)
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NAVSTAR GPS Almanac Data





                PRN 16     XS         PRN 17     XS         PRN 18     XS

     ECC  1.20735168 E -3  -4   8.42618942 E -3  +3   6.29615784 E -3  +9

     TOA  3.80928000 E  5  -5   3.80928000 E  5  -5   3.80928000 E  5  -5

     INC  5.78498840 E -3  +4   1.04866028 E -2  +5   5.72204590 E -6  -6

     ODT -2.53567123 E -9  -5  -2.52475729 E -9  -0  -2.53567123 E -9  -5

     SQT  5.15364453 E  3  +7   5.15363135 E  3  +9   5.15367480 E  3  +4

     OGO  3.03820133 E -1  +2  -1.78382397 E -2  -8   6.13899231 E -1  +1

     OGA -2.94225693 E -1  +7   7.08040357 E -1  +5   4.70115423 E -1  -2

     MO   3.61866117 E -1  -2  -8.37543726 E -1  -0  -1.89958811 E -1  +1

     AF0 -1.46865845 E -4  -9  -9.91821289 E -5  -2  -4.76837158 E -6  -1

     AF1 -3.63797881 E-12  +5   0.00000000 E  0  +0   0.00000000 E  0  +0

     SVH   0               -0    0               -0    0               -0

     DID   1               +1    1               +1    1               +1

         ---END PRN 16-------  ---END PRN 17-------  ---END PRN 18-------

                PRN 19                PRN 20                PRN 21       

     ECC  1.41143799 E -3  +8   4.97674942 E -3  +9   1.23639107 E -2  -0

     TOA  3.80928000 E  5  -5   3.80928000 E  5  -5   3.80928000 E  5  -5

     INC -3.70788574 E -3  +6   3.82232666 E -3  +5   4.89044189 E -3  +0

     ODT -2.64844857 E -9  -1  -2.59024091 E -9  -5  -2.53567123 E -9  -5

     SQT  5.15362939 E  3  +2   5.15352832 E  3  +3   5.15360303 E  3  +5

     OGO  9.45331097 E -1  +8  -7.17265606 E -1  -5   2.90408254 E -1  -7

     OGA -9.94614482 E -1  +6   4.23726439 E -1  +5   9.76908684 E -1  -6

     MO   9.05909657 E -1  +5   2.36634493 E -1  -3   3.83336663 E -1  -4

     AF0  1.75476074 E -4  -3   6.29425049 E -5  +6  -8.58306885 E -6  -3

     AF1  4.00177669 E-11  +2   7.27595761 E-12  +2   0.00000000 E  0  +0

     SVH   0               -0    0               -0    0               -0

     DID   1               +1    1               +1    1               +1

         ---END PRN 19-------  ---END PRN 20-------  ---END PRN 21-------

                PRN 22                PRN 23                PRN 24       

     ECC  8.57305527 E -3  +5   1.01051331 E -2  +9   6.70909882 E -3  -4

     TOA  3.80928000 E  5  -5   3.80928000 E  5  -5   3.80928000 E  5  -5

     INC  1.89590454 E -3  +2   5.97763062 E -3  -2   1.17759705 E -2  +0

     ODT -2.60115485 E -9  -1  -2.52475729 E -9  -0  -2.51020538 E -9  -9

     SQT  5.15357812 E  3  +0   5.15357764 E  3  +6   5.15370459 E  3  +8

     OGO -7.16281176 E -1  -8   3.01623702 E -1  +7  -4.16932106 E -2  -0

     OGA -1.41545534 E -2  +0  -7.21372366 E -1  -2  -6.52047396 E -1  -1

     MO   1.78183675 E -1  +1   2.60754943 E -1  -1  -9.04768586 E -1  -8

     AF0  2.67028809 E -4  +8   3.81469727 E -6  +7   2.72750854 E -4  +6

     AF1  3.63797881 E-12  -5   0.00000000 E  0  +0  -1.09139364 E-11  -4

     SVH   0               -0    0               -0    0               -0

     DID   1               +1    1               +1    1               +1

         ---END PRN 22-------  ---END PRN 23-------  ---END PRN 24-------





Figure 3.1.3.6-1.  NAVSTAR-Formatted GPS �Almanac Data Example (2 of 3)
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NAVSTAR GPS Almanac Data





                PRN 25     XS         PRN 26     XS         PRN 27     XS

     ECC  5.87320328 E -3  +5   8.74710083 E -3  -3   1.13725662 E -2  -3

     TOA  3.80928000 E  5  -5   3.80928000 E  5  -5   3.80928000 E  5  -5

     INC -6.63757324 E -4  -3   4.58335876 E -3  +2   6.10351562 E -4  +1

     ODT -2.61570676 E -9  -3  -2.48473953 E -9  -2  -2.60479283 E -9  +4

     SQT  5.15360791 E  3  +8   5.15362646 E  3  +5   5.15368408 E  3  +3

     OGO  9.47024345 E -1  +5   6.23070121 E -1  +5   9.51596856 E -1  +3

     OGA -9.67756033 E -1  -3  -2.17383623 E -1  -8   8.61402631 E -1  +2

     MO  -4.21612024 E -1  +1  -1.68707848 E -1  -2   9.06808496 E -1  +1

     AF0  0.00000000 E  0  +0  -1.18255615 E -4  -0   1.04904175 E -5  -4

     AF1  0.00000000 E  0  +0  -3.63797881 E-12  +5   0.00000000 E  0  +0

     SVH   0               -0    0               -0    0               -0

     DID   1               +1    1               +1    1               +1

         ---END PRN 25-------  ---END PRN 26-------  ---END PRN 27-------

                PRN 28                PRN 29                PRN 31       

     ECC  3.42798233 E -3  -0   4.83512878 E -3  +5   6.01196289 E -3  +5

     TOA  3.80928000 E  5  -5   3.80928000 E  5  -5   3.80928000 E  5  -5

     INC  9.47189331 E -3  +4   3.36265564 E -3  +1   6.68716431 E -3  +1

     ODT -2.49201548 E -9  -2  -2.50292942 E -9  -8  -2.51748133 E -9  +3

     SQT  5.15365430 E  3  +1   5.15355273 E  3  +1   5.15359766 E  3  +6

     OGO -3.76604319 E -1  -4   6.15694642 E -1  +4  -3.79450440 E -1  -5

     OGA  9.90650654 E -1  +5  -5.97836494 E -1  +8   2.06696749 E -1  +8

     MO   7.83455491 E -1  -5  -9.65285778 E -1  -8  -6.13213897 E -1  -1

     AF0  5.05447388 E -5  +1   3.81469727 E -6  +7   8.67843628 E -5  +9

     AF1  3.63797881 E-12  -5   0.00000000 E  0  +0   4.00177669 E-11  +2

     SVH   0               -0    0               -0    0               -0

     DID   1               +1    1               +1    1               +1

         ---END PRN 28-------  ---END PRN 29-------  ---END PRN 31-------

     2.GPS HEALTH DATA FOLLOWS.

     ALMANAC REFERENCE WEEK   61  +5     TOA  3.80928000 E  5 SECONDS -5

     PRN HL CF XS      PRN HL CF XS      PRN HL CF XS      PRN HL CF XS

      1   0  9 +0       9   0  9 +8      17   0  9 -5      25   0  9 -2

      2   0  9 +1                        18   0  9 -6      26   0  9 -3

                                         19   0  9 -7      27   0  9 -4

      4   0  9 +3                        20   0  9 -7      28   0  1 -7

      5   0  9 +4                        21   0  9 -8      29   0  9 -6

      6   0  9 +5      14   0  9 -2      22   0  9 -9                  

      7   0  9 +6      15   0  9 -3      23   0  9 -0      31   0  9 -7

                       16   0  9 -4      24   0  9 -1                  

     PRN HL CF XS      PRN HL CF XS      PRN HL CF XS      PRN HL CF XS





Figure 3.1.3.6-1.  NAVSTAR-Formatted GPS �Almanac Data Example (3 of 3)

3.1.3.7	SIPRNET

Utilizing the MPLAN, TAMPS will be able to retrieve GPS Almanac files from the designated GPS site (i.e., IP 206.36.197.10) via the SIPRNET.  The SIPRNET provides SECRET-level network connectivity for all Department of Defense (DOD) agencies.

Prior to downloading a GPS Almanac file from the SIPRNET, the interface between the SIPRNET and TAMPS must be established.  On TAMPS, a setup utility will facilitate the configuration of this interface.

When downloading of the GPS Almanac data is requested, the ability to access the data source is verified.  The SIPRNET GPS Almanac site is “pinged” (if it has entries) to check whether the required physical link exists and communication is possible.  If the SIPRNET is not successfully “pinged,” or does not have configuration entries, the user is informed of the failure to access a data source and instructed to check the GPS Almanac site configuration.

If the SIPRNET is “pinged” successfully, TAMPS will attempt to access the SIPRNET via FTP and retrieve the NAVSTAR-formatted GPS Almanac file from a specified location.  (Refer to Figure 3.1.3.6-1 for an example illustrating the NAVSTAR GPS Almanac data format.)

When a GPS Almanac file has been successfully received from a data source, the date will be checked against that of the GPS Almanac data currently in the TAMPS database.  If the GPS data has entries for a week in which Almanac data is currently residing in the TAMPS database, the user will be informed of this situation, and be given the opportunity to either skip loading data for the week in contention or overwrite that week’s current Almanac contents.  Prior to entry into the TAMPS database, each satellite entry in the GPS Almanac file will be verified by its checksum, and its individual entries will be validated.  The Almanac will be loaded to the TAMPS database upon successful verification/validation of all of its entries.  If any satellite entries are found to be in error in the Almanac, the user will be queried as to whether he/she would like to either abort the load or only load data for satellites whose Almanac entries do not contain errors to the TAMPS database.

In addition to requesting GPS Almanac data manually, the DBA will be able to schedule GPS Almanac data downloads at scheduled user-defined intervals.  Interval definitions will be in hours.  Along with the interval, the user will define the Date/Time of the first download.

3.1.4	Symbology Interface

TAMPS 6.2 provides a Symbology interface that allows MPM developers to integrate an MPM-specific symbol set with the TAMPS program.  The Symbology interface consists of the following three (3) UNIX script files:

dlt_symbol_export.csh

dlt_symbol_import.csh

dlt_symbol_setup.csh

The dlt_symbol_export.csh script is used to export MPM-specific symbol data from the MPM development laboratory into a bulk copy (BCP) file.  The dlt_symbol_import.csh script is used to import the MPM-specific symbol data (i.e., the BCP file) into the TAMPS integration laboratory.  The dlt_symbol_setup.csh script provides the capability to modify the display of flight events for the MPM.  Each line in the MPM’s input file can set the value for symbol_name, platform, priority, and symbol_color for a flight event.

3.1.5	TAMPS Core Extension Interfaces

The TAMPS Core Extension interfaces consist of capabilities developed outside of the TAMPS Core.  TAMPS 6.2 has the following two (2) Core Extension interfaces:

Tactical Aircraft Moving Map Capability (TAMMAC)

Joint Services Imagery Processing System, Navy (JSIPS-N)/TAMPS Interface Module (JTIM)

TAMPS Core Extensions may be included at installation time at the option of the TAMPS System Administrator.

3.1.5.1	TAMMAC Core Extension

A detailed description of the TAMMAC Core Extension is provided in Appendix D.

The TAMPS Core provides the capability to format PCMCIA memory cards (refer to Appendix C).  In particular, these cards can be formatted to be used with the TAMMAC.

A platform MPM may augment the formatting of TAMMAC Mission or Maintenance PCMCIA cards with specific data.  To do so, the MPM must, at installation time, create a subdirectory in the location specified by the $PC_CARD_FORMAT environment variable.  The subdirectory should be named to indicate the MPM (e.g., fa18, v22, slam, etc.).

Within this subdirectory, the MPM must place a file named "name.dat".  This file must contain a 16-byte ASCII identifier of the platform in a form recognizable to the user (e.g., F/A-18, V-22, SLAM, etc.).  The name.dat file must contain no other data.  The contents of this file will be displayed to the user to allow him to choose which platform will be using the card to be formatted.

In addition to the name.dat file, the MPM may provide executables which build and write data to the PC-Card when formatting is complete.  For a mission card, the executable "mf.exe" will be invoked, if present, to write platform-unique data to a mission card.  For a maintenance card, the executable "mntf.exe" will be invoked, if present, to write platform-unique data to a maintenance card.

These executables will only be invoked if the card has been successfully formatted and is available for writing data.  To discern which slot contains the formatted card, each executable must accept one (1) command line parameter which indicates the slot.  This parameter will be either "C:" or "D:".  The executable should return a zero (0) status if it completed successfully, and a one (1) otherwise.  By doing so, the invoking code can display a message if an error occurs, indicating the card will not be usable by the specified platform.

If the platform does not provide either of the executables described above, then the name.dat file is not needed either.  In other words, the creation of the subdirectory and the name.dat file should only be done if the platform MPM wishes to provide the mf.exe or mntf.exe executables.

3.1.5.2	JTIM Core Extension

The JTIM Core Extension provides a single point of access to imagery and imagery-derived products from the TAMPS Mission Planning Local Area Network (MPLAN), the Imagery Product Library (IPL), and JSIPS-N.

The JTIM Core Extension provides TAMPS operators with the ability to query and retrieve National Imagery Transmission Format (NITF) Version 2.0 imagery and imagery-derived products from imagery servers residing on the afloat local area network (which includes the MPLAN).  JTIM provides an Imagery Toolkit to view and manipulate the retrieved imagery on TAMPS.  In addition, JTIM allows TAMPS operators to task JSIPS-N to generate products requiring a level of accuracy and precision only available from the exploitation of imagery.  These products are necessary to support the mission planning of emerging Precision Guided Weapons (PGW) (e.g., SLAM Expanded Response (ER) Autonomous Target Acquisition (ATA) and JSOW). NITF Version 2.0 is defined in MIL-STD-2500A.

3.2	Internal Interfaces

TAMPS 6.2 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 TAMPS 6.2 Core default menu options and mnemonics are listed in Appendix B.  Appendix O contains a listing of the MPM-related environment variables.  The TAMPS 6.2 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, FPM computation software, and map imagery functions.  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, FPM, and JTIM Core Extension) 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 and TAMPS Core Extension (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.  The TAMPS Core utility applications designed to be used by MPMs for selected interfaces are described in Appendix I.

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, FPM, and JTIM Core Extension) 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, constants and unions that are referenced in the PUBLIC interfaces.

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 data definitions stored within the “tamps” database, a user interface tool (i.e., the Object Editor) to view and update the data, 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 Core bit maps which MPMs can access for map display are identified in the TAMPS Graphic Symbols table in Appendix R.

Refer to Appendix C, Section C.12 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 appropriate TAMPS databases (i.e., “tamps,” MIDB, NID, DAFIF/GPS) 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 databases, 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 and MPLAN 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).  The MPLAN libraries provide an interface to allow external applications to send messages for display on a selected workstation.

Refer to Appendix C, Section C.10 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 Human-Machine Interface (HMI)-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.11 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.16 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.14 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.17 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.13 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.15 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 6.2, 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 6.2, 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.

3.2.1.1.17	JTIM Core Extension Libraries

The JTIM Core Extension libraries consist of software that provides the interface between the TAMPS Core and the JTIM Core Extension, as well as software that allows an MPM to directly access map imagery and data functions. 

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

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, FPM, and JTIM Core Extension) 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 and constants that are referenced in the PUBLIC interfaces.

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 data definitions stored within the “tamps” database,, a user interface tool (i.e., the Object Editor) to view and update the data, 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 Core bit maps which MPMs can access for map display are identified in the TAMPS Graphic Symbols table in Appendix R.  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.11 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 appropriate TAMPS databases (i.e., “tamps,” MIDB, NID, DAFIF/GPS) 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 databases.  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 and MPLAN 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.

The MPLAN libraries provide an interface to allow external applications to send messages for display on a selected workstation.  The Ada bindings for the MPLAN libraries reside in the following Ada binding package:  ldl.a.

Refer to Appendix G, Section G.9 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 HMI-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.10 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.16 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.14 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.17 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.13 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.15 for more detailed information.

3.2.1.3.13	Ada Bindings for PEXlib Functions

The TAMPS 6.2 software contains Ada bindings for the PEXlib functions listed in Appendix G, Section G.12.

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.

3.2.1.3.17	Ada Bindings for JTIM Core Extension Libraries

Ada bindings for the JTIM Core Extension libraries allow TAMPS MPMs written in the Ada programming language to utilize the TAMPS ANSI C Core software that allows an MPM to directly access map imagery and data functions.

Refer to Appendix G, Section G.8 for more detailed information.
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At this time the TAMPS IDD does not contain classified data.  If classified data is added at a later date, the security classification markings (e.g., (U), (C), and (S)) for titles of parts, sections, paragraphs, illustrations and tables, and the contents of paragraphs, illustrations and tables will be in accordance with DOD 5220.22-M, National Security Program Operating Manual (NISPOM).
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