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MILITARY SPECIFICATION

VECTOR SMART MAP (VMap) Level 0







This specification is approved for use by all Departments and Agencies of the Department of Defense.





	1.	�xe "SCOPE"�SCOPE



	1.1	.Scope.  This product specification defines the content and format for U.S. Defense Mapping Agency (DMA) Vector Smart Map (VMap ) Level 0.;�tc "Scope.Scope.  This product specification defines the content and format for U.S. Defense Mapping Agency (DMA) Vector Smart Map (VMap ) Level 0." \l 1�



	1.2	�xe "Purpose_"��tc "Purpose_" \l 1�Purpose.  This product specification provides a description of the content, accuracy, data format, and design of the VMap Level 0 product.  Conformance to these specifications will assure uniformity of treatment among all mapping and charting elements engaged in a coordinated production and maintenance program for this product.



	1.3	�xe "Security"�Security.



	1.3.1	�xe "Security classification of specification"�Security classification of specification.  This product specification is UNCLASSIFIED.



	1.3.2	�xe "Security classification of product"�Security classification of product.  The CD-ROMs (Compact Discs - Read Only Memory) containing VMap Level 0 data are UNCLASSIFIED.





Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be of use in improving this document should be addressed to:  Director, Defense Mapping Agency, ATTN:  PR, Mail Stop A-13, 8613 Lee Highway, Fairfax, VA  22031-2137 by using the Standardization Document Improvement Proposal (DD Form 1426) or by letter.

AMSC N/A									AREA MCGT



DISTRIBUTION STATEMENT A.  Approved for public release; distribution is unlimited.



�	2.	�xe "APPLICABLE DOCUMENTS"��tc "APPLICABLE DOCUMENTS" \l 1�APPLICABLE DOCUMENTS



	2.1	�xe "Government documents"�Government documents.



	2.1.1	�xe "Specifications, standards, and handbooks"�Specifications, standards, and handbooks.  The following specifications, standards, and handbooks form a part of this document to the extent specified herein.  Unless otherwise specified, the issues of these documents are those listed in the current Department of Defense Index of Specifications and Standards (DODISS) and the supplement thereto, cited in the solicitation (see 6.2).



	STANDARDS



		MILITARY



MIL-STD-490R	-	Specification Practices



MIL-STD-600001	-	Mapping, Charting & Geodesy Accuracy Standard, 26 February 1990



MIL-STD-2407	-	Vector Product Format, 1993



MIL-STD-600010	-	DMA Stock Number Bar Coding



(Unless otherwise indicated, copies of federal and Military Specifications, standards, and handbooks are available from the Standards Documents Order Desk, Bldg. 4D, 700 Robbins Avenue, Philadelphia, PA  19111-5094.)



	2.1.2	Other Government documents, drawings, and publications.  The following other Government documents, drawings, and publications form a part of this document to the extent specified herein.  Unless otherwise specified, the document versions are those cited in the solicitation.



DMA SPECIFICATIONS



Digital Geographic Information Exchange Standard, Part 4: Feature and Attribute Coding Catalog (FACC) Edition 1.2, January 1994.



DMA Technical Manual (DMA TM) 8358.1 - Datums, Ellipsoids, Grids, and Grid Reference Systems.  (Stock Number DMATR 8351 TEXT)



DMA Technical Manual (DMA TM) 8350.2 - Department of Defense World Geodetic System, 1984.  (Stock Number DMATR 8350 WGS 84)



(These publications are available from DMA by writing to:  Defense Mapping Agency, Combat Support Center, ATTN:  DDCP, 6001 MacArthur Blvd., Bethesda, MD  20816-5001.)



	2.2	�xe "Non-Government publications"�Non-Government publications.  The following documents form a part of this document to the extent specified herein.  Unless otherwise specified, the issues of the documents which are DoD adopted are those listed in the issue of the DODISS cited in the solicitation.  Unless otherwise specified, the issues of documents not listed in the DODISS are the issues of the documents cited in the solicitation (see 6.2).



Bureau of the Budget, United States National Map Accuracy Standard, GPO, 1947.



(This standard is printed in its entirety in Thompson, Morris M., Maps for America, U.S. Geological Survey, Third Edition, 1988, page 104.)



ISO 9660. 1988 (E).  International Organization for Standardization Information Processing - Volume and File Structure of CD-ROM for Information Interchange.  First Edition, 1988.



(Application for copies should be addressed to the American National Standards Institute, 1430 Broadway, New York, NY 10018.)



(Non-government standards and other publications are normally available from the organizations that prepare or distribute the documents.  These documents also may be available in or through libraries or other information services.)



	2.3	�xe "Order of precedence"�Order of precedence.  In the event of a conflict between the text of this document and the references cited herein (except for related associated detail specifications, specification sheets, or MS standards), the text of this document takes precedence.  Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been obtained.



	3.	�xe "REQUIREMENTS"�REQUIREMENTS



	3.1	�xe "Accuracy_"��tc "Accuracy_" \l 1�Accuracy.



	3.1.1	�xe "Absolute horizontal accuracy"�Absolute horizontal accuracy.  This represents the difference between the recorded horizontal coordinates of features and their true positions.  Absolute horizontal accuracy is expressed as a circular error at 90 percent probability (.9p).



	The absolute horizontal accuracy of VMap Level 0 for all features derived from Operational Navigation Charts (ONCs) is 2,040 meters rounded to the nearest 5 meters at 90 percent circular error (CE), World Geodetic System (WGS 84).  The absolute horizontal accuracy of VMap Level 0 for all features derived from Jet Navigation Charts (JNCs) is 4,270 meters at 90 percent circular error.



		3.1.2	�xe "Absolute vertical accuracy"�Absolute vertical accuracy.  This represents the difference between an assigned elevation and the true elevation at a specific point.  In this comparison, both elevations must be referenced to mean sea level (MSL).  A point's elevation may be determined through interpolation of the digital contour file or it may be listed as a vertex coordinate of a feature.



	For VMap Level 0 derived from cartographic source, vertical elevation values shall be filled with the VPF null (NaN), as defined in the VPF Mil-Standard Section 5.5.2, unless an elevation value is provided on the source material.	



	The absolute vertical accuracy of VMap Level 0 is the same as for the original ONC and JNC lithographs at 90 percent linear error (LE), mean sea level.



	a.	Contour accuracy.  The accuracy of contours collected from ONC source is +152.4 meters.



	b.	Spot elevations.  The accuracy of spot elevations collected from ONC source is +30 meters.



	3.1.3	Relative accuracyRelative Rel;.  DMA does not have a formal relative accuracy objective for this product.



	3.2	�xe "Datum_"��tc "Datum_" \l 1�Datum.



	3.2.1	�xe "Horizontal datum"�Horizontal datum.  The horizontal datum for this VMap product shall be WGS84 as identified in DMA TM 8350.2.



	3.2.2	�xe "Vertical datum"�Vertical datum.  The vertical datum for this VMap product shall be mean sea level (MSL).



	3.3	�xe "Data density levels"�Data density levels.  



		a.	VMap Level 0 data are collected at a density of detail that approximates that of DMA Standard small scale products.



		b.	Based on its data collection density, if VMap Level 0 data are to be output in hard-copy form, the appropriate scale for this output is at 1:1,000,000.  



	3.4	Database source and extent.  The geographic extent of the VMap Level 0 product is global and consists of multiple regional databases.  VMap Level 0 data from standard DMA source products are derived from the feature content defined in the associated military specification.  Exceptions to the defined feature content may be found in this specification.



	3.5	Continuity.  All VMap Level 0 data are subject to the inclusion conditions specified in Appendix section 80.  



		a.	Each VMap database shall be organized into VPF libraries such that a seamless product is produced where data are present. No data overlap may exist in the libraries of this VMap  database. 



		b.	Where data collection procedures require individual source sheets, digital files or other media to be combined, features crossing source boundaries shall be continuous whenever possible.  Exceptions to this rule occur when more current source data are used and the feature position or presence has changed, or a mismatch occurs due to different specifications of the incorporated source data.  In these cases, a discontinuity along a source boundary shall occur and be documented in the Data Quality  coverage.  



	3.6	�tc "Thematic layer organization_" \l 1�Thematic layer organization.  VMap Level 0 products are organized into thematic layers.  Each VMap thematic layer is stored as a single coverage within a VPF library.  There are two reference coverages and ten thematic coverages in the data library level (TABLE 1), and one reference coverage and three thematic coverages in the reference library (TABLE 1).



	TABLE 1.	VMap coverages by VPF structure level.



�VPF structure level��VMap  Coverages

(thematic layers)�Coverage

(Directory)

name��Reference Library�Library Reference�libref���Database Reference�dbref���Political Entities�polbnd���Place Names�placenam��Data Libraries�Library Reference�libref���Tile Reference�tileref���Boundaries�bnd���Data Quality�dq���Elevation�elev���Hydrography�hydro���Industry�ind���Physiography�phys���Population�pop���Transportation�trans���Utilities�util���Vegetation�veg��



	3.7	Dimensions.



	3.7.1	�tc "Unit of measure " \l 1�Unit of measure.  The unit of measure for VMap is metric.  



	3.8	�tc "Feature and attribute coding scheme_" \l 1�Feature and attribute coding scheme.  VMap Level 0 implements the Digital Geographic Information Exchange Standard (DIGEST) Feature Attribute Coding Catalog (FACC).  See Appendix section 80 for a listing of the FACC feature codes and attribute codes allowable for VMap Level 0 thematic files.  



		a.	Unknown, not applicable and null values.  In cases where FACC does not assign an unknown or null attribute value, and one is required to populate a field, refer to data dictionary tables in Appendix section 80 for the appropriate unknown and null value for the attribute column.



			(1)	Unknown value condition.  The FACC system supports the use of an attribute value that signifies an "unknown" condition.  Generally, with few exceptions, FACC implements a value of 0 to represent an unknown data condition for integer values.  For text data types, the field will contain the characters “UNK”.



			During data capture, it may not be possible to determine the value of an attribute using the inclusion conditions or collateral data sources.  When FACC provides an attribute value to support the "unknown" condition, it must be used.  In cases where the “0” value is already used to represent a valid number, an alternative value is needed to represent the unknown condition.  These values may be found in Appendix section 80.



		(2)	Null value conditions.  Some features classes may have attribute columns present in the feature table which are defined for some features, but not others.  In this case a null value is entered for those attribute values when they do not apply to the feature code.  The convention for implementing the null value for FACC is based on the VPF-defined null.



			In general, the maximum negative value is used to represent a null value for integer and an "N/A" for fixed length text data types.  For variable length text data types (T*), a zero-length null is used.  The null value will be present in a field when an attribute column is not defined for a feature code.



	3.9	�tc "Coordinate system_" \l 1�Coordinate system.  VMap data shall be stored in decimal degrees as geographic coordinates with southern and western hemispheres having a negative sign for latitude and longitude, respectively.  The horizontal resolution for geographic coordinates shall be stored to the equivalent precision of 0.1 arc-seconds or 0.00002 decimal degrees.



	3.10	�tc "Data format_" \l 1�Data format.  VMap Level 0 shall be produced in Vector Product Format (VPF), which provides a standard format for storing digital vector cartographic data.  Refer to the VPF military standard (MIL-STD-2407) for more detail on VPF format and structure.  This specification provides guidance for the specific implementation of VMap Level 0 in VPF.  



	3.11	�tc "Database description_" \l 1�Database description.  Each VMap database is a vector-based product implemented in VPF.  This product is designed to support Geographic Information System (GIS) applications with geographic data at small resolution.  Data at this resolution are separated into ten thematic layers, where each layer contains thematically consistent data.  The VMap thematic layers are organized into coverages contained in VPF libraries (see TABLE 1).  The VMap database also contains a reference library containing generalized data coverages to orient the user to the database.  Each coverage contains a set of files that describe the features in that thematic layer.  



	3.11.1	�tc "File structure_" \l 1�File structure.  VMap Level 0 data shall utilize the standard Disk Operating System (DOS) directory structure as specified in the VPF Military Standard.  



	3.11.2	�tc "Distribution medium_" \l 1�Distribution medium.  VMap will be distributed on CD-ROM disc implementing ISO 9660 for CD-ROM formatting.  Multiple libraries may exist on one CD-ROM.  Each library shall be fully contained on a single disc.



	3.12	�xe "VPF table and file structure_"��tc "VPF table and file structure_" \l 1�;VPF table and file structure.  Three types of VPF files are implemented in this VMap database:  directories, tables, and indices.



	3.12.1	Directories.  All VMap Level 0 database files and tables are contained in a hierarchy of system-level directories in accordance with the VPF standard.  Contained within these directories are the tables and indexes that provide information about the database.



	3.12.2	�xe "VPF tables_"��tc "VPF tables_" \l 1�;VPF tables.  Each directory within the VMap Level 0 database contains VPF tables as defined in the VPF Mil-Standard (MIL-STD-2407).  



	3.12.3	Indices.  The VMap Level 0 product contains four types of indices:  spatial indices, thematic indices, variable-length indices and feature index tables.  The structure and format of indices are defined in MIL-STD-2407.  A bucket size of 8 shall be used for the creation of spatial indices.



	3.13	�xe "VMap directory organization_"��tc "VMap directory organization_" \l 1�;VMap directory organization.



	3.13.1	VMap digital files are organized into four VPF structure levels: Database, Library, Coverage, and Feature Class (See Figure 1).  Database, Library, and Coverage are represented as directories.  The Feature Class Level is represented by a group of files stored at the coverage level.  A feature class is defined as a group of features that share a homogeneous set of attributes and consists of one or more primitive tables and one or more attribute tables.  If a coverage is tiled, these primitive tables will be stored in subdirectories of the coverage directory.  There shall be only one database directory in the VMap Level 0 database.  The VMap database directory shall be duplicated on each CD-ROM where one or more library directories are present.  Each database contains two types of libraries:  data libraries and one reference library.  Within each library, there are reference coverages and thematic coverages.



	3.13.2	The VMap reference library directory (rference) shall contain three thematic coverage directories.  These coverages are not tiled.  VMap data library directories shall contain up to ten thematic coverage directories.  Library directory names reflect the geographic content of the library and will be provided to the producer as part of the source package.



	3.13.3	VMap thematic data at the VPF coverage level in each data library are tiled in order to manage the large amounts of data.  Therefore, primitive files are stored in a hierarchy of tile directories under each VPF coverage directory.  See section 3.15 for the VMap level 0 tiling scheme.





�	

	FIGURE 1.	VPF structure levels and VMap implementation.



	

	3.14	VPF structure levels, tables, and files.  The following sections present the tables and files according to VPF structure level.  The structure levels are presented as follows:  database, library, coverage, and feature class.  All directory names and file names shall be represented in lowercase letters.  Each VPF directory contains VPF tables and files that provide information about the VMap database.  Some files contain geographic data represented as spatial and tabular files.  Other files contain metadata that provide descriptive information about the database and are represented as tabular files.  The record layout and content of the VMap Level 0 tables and files are described in Appendix sections 40 through 80.



	3.14.1	�xe "Database directory files_"��tc "Database directory files_" \l 1�;Database directory files.  The VMap database contains one database directory.  The database directory name shall be represented in lowercase letters.  The database directory shall be present on each CD-ROM disc containing VMap Level 0 libraries, and it shall be the first file appearing on a CD�ROM.  The tables and files contained in the VMap database directory are described below.  A representation of the tables and files appearing in the VMap database level are depicted in FIGURE 2.





�



1These are representative directory names for VMap libraries.



FIGURE 2.  VMap database directory.





		

	TABLE 2.	VMap database table and file names and description.





Table or File Description�Table or

File Name��VMap database directory�vmaplv0/��Library Attribute Table�lat��Database Header Table�dht��Reference library�rference/��VMap Level 0 library directories�lib/1��

1This is a representative directory name for a VMap library.



	3.14.2	�xe "Library directory files_"��tc "Library directory files_" \l 1�;Library directory files.  The contents of each VMap library are stored in a directory whose name shall be represented in lowercase letters no more than eight characters in length.    The entire contents of one or more VMap libraries shall be contained on a CD�ROM.  A representation of the tables and files present in a VMap library is given in FIGURES 3 and 4.



�



1These are representative directory names for VMap libraries.

2These represent reference coverage directories.

3These represent thematic coverage directories.



FIGURE 3.  VMap data library structure.
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1Reference coverage directories.

2Thematic coverage directories.



FIGURE 4.  VMap reference library structure.





		a.	�xe "Library metadata_"��tc "Library metadata_" \l 1�;Library metadata.  Each library directory shall contain five required metadata tables and one variable-length index.  These include the coverage attribute table (cat), library header table (lht), geographic reference table (grt), data quality index (dqx), data quality table (dqt), and lineage narrative table (lineage.doc).  Each VMap library must contain these six VPF files.  Content and format for the cat, lht, grt, dqt and dqx are defined MIL-STD-2407.  Product specific content information is defined in the Appendix Section 70 to this specification.



			The lineage.doc table is a data quality file related to the dqt which describes how the data were processed for the database.  It provides a textual description of the procedures used to collect the data in each VMap library, including special processing techniques, processing tolerances, feature interpretation rules, and basic production quality assurance procedures, feature integration schemes, and database design issues.  This information is common to all coverages in the library.



		b.	�xe "Library coverages_"��tc "Library coverages_" \l 1�;Library coverages.  Each tiled VMap Level 0 library shall contain a Tile Reference Coverage (tileref) and a Library Reference Coverage (libref) as defined in MIL-STD-2407.



			The rference library is untiled and shall contain a Library Reference coverage (libref).  



			The VMap Level 0 libref coverages shall be based on representative transportation and political/administrative boundary information in the library area.



	TABLE 3.	VMap library tables, file names, and description.





Table or File Description�Table or

File Name��Directory�vmaplv0/lib/1��Coverage Attribute Table�  cat��Library Header Table�  lht��Geographic Reference Table�  grt��Data Quality Index File�  dqx��Data Quality Table�  dqt��Lineage Documentation File�  lineage.doc��Tile Reference Coverage Directory�vmaplv0/lib/tileref/��Feature Class Schema Table�  fcs��Tile Reference Area Feature Table�  tileref.aft��Tile Reference Text Feature Table�  tilereft.tft��Primitive Tables2�  primitive table               and indices��Library Reference Coverage Directory�vmaplv0/lib/libref/��Feature Class Schema Table�  fcs��Library Reference Line Feature Table�  libref.lft��Library Reference Text Feature Table�  libreft.tft��Primitive Tables2�  primitive tables  and indices��

1This is a representative directory name for VMap libraries.

2Primitive tables are described in 3.14.5.  





	3.14.3	�xe "Coverage directory files_"��tc "Coverage directory files_" \l 1�;Coverage directory files.  All thematic coverages are contained within a library directory.  All VMap Level 0 thematic coverages share the same coordinate system, are spatially registered to one another, and contain tiled primitive tables.  A list of the VMap Level 0 coverage directories and a brief description are shown in TABLE 4.  A representation of the tables and files in the data coverages are depicted in FIGURE 5.  A representation of the tables and files in the reference library coverages is depicted in FIGURE 6.  



TABLE 4.	Directories and descriptions for VMap Level 0 thematic coverages.



�Library�Coverage 

Description�Coverage�Name��Data Libraries�Library Reference�libref���Tile Reference�tileref���Boundaries�bnd���Data Quality�dq���Elevation�elev���Hydrography�hydro���Industry�ind���Physiography�phys���Population�pop���Transportation�trans���Utilities�util���Vegetation�veg��Reference Library�Library Reference�libref���Database Reference�dbref���Political Entities�polbnd���Place Names�placenam����



1	This is a representative VMap library directory name.

2	The actual combination of tables in each coverage is based on the features present within the coverage for that library.

3	Primitive information is stored in tile subdirectories under each coverage.

*	The asterisk is replaced with the prefix of the point, line, or area feature class name.

+	The plus is replaced with the prefix of the node feature class name that has the same file extensions as the point feature tables.

#	The pound is replaced with the prefix of the thematic index name, which is based on the column name to which the index refers.



FIGURE 5.	VMap Level 0 data library roadmap.









�





*	The asterisk is replaced with the prefix of the point, node, line, or area feature class name.



FIGURE 6.	VMap Level 0 Reference Library roadmap.







	a.	�xe "Coverage metadata_"��tc "Coverage metadata_" \l 1�;Coverage metadata.  The metadata tables and their content will vary with each coverage.  Each coverage directory shall contain one feature class schema table (fcs).  All coverages that contain feature tables having the FACC feature code column will have a character value description table (char.vdt).  If FACC coded attributes are present, the description of their values will be defined in an integer value description table (int.vdt).  Other optional metadata tables include documentation tables (e.g., *.doc) that provide data quality information in textual format pertaining to the coverage, a feature table, or an attribute column.  Content and format for these tables are defined in MIL-STD-2407.  Product specific content information is provided in the Appendix, Sections 70 and 80, to this specification.



		For VMap Level 0 data libraries, all coverages except tileref, libref and dq shall implement feature indices (feature index tables (fit) and a feature class attribute (fca) table).  Examples of a fca and fit for VMap Level 0 are provided in Tables 6 and 7.





TABLE 5.	VMap coverage metadata tables and description.



Metadata Tables�Description��<coverage name>�Directory File��fcs�Feature class schema table��FEATURE TABLES�Point, node, line, or area feature tables and indexes��char.vdt�Character value description table��int.vdt�Integer value description table��<coverage>.doc�Documentation table for a coverage��<feature class>.doc�Documentation table for a feature class��<attribute>.doc�Documentation table for an attribute within a feature class��fca�Feature class attribute table��





TABLE 6.	Feature class attribute table (fca) definition.



{Header length}L;��Feature Class Attribute Table;-;��id=I,1,P,Row Identifier,-,-,-,:��fclass=T,8,U,Feature Class Name,-,-,-,:��type=T,1,N,Feature Type,char.vdt,-,-,:��descr=T,*,N,Description,-,-,-,:;��1�dangerp�p�Danger Point Features��2�watrcrsl�l�Water Courses��3�inwatera�a�Inland Water Areas��:�:�:�:��n�n�n�n��





TABLE 7.	Format and example of content for feature index table (fit).



{Header length}L;��Feature Index Table;-;��id=I,1,P,Row Identifier,-,-,-,:��prim_id=I,1,N,Primitive ID,-,*_fit1.fti,-,:��tile_id1=S,1,N,Tile Reference ID,-,*_fit2.fti,-,:��fc_id=I,1,N,Feature Class ID,-,*_fit3.fti,-,:��feature_id=I,1,N,Feature Table ID,-,*_fit4.fti,-,:;��1�23�1�8�1��2�189�1�4�56��3�566�4�6�787��4�76�3�5�452��:�:�:�:�:��n�n�n�n�n��

1 This column will not be present for untiled coverages.



			Note:  For the thematic index name, replace the * with the 			primitive table name being indexed (ex. edg_fit1.fti).



			�xe "Documentation tables_"��tc "Documentation tables_" \l 1�;Documentation tables.  Documentation (or narrative) tables provide data quality information that describes how the data were processed for a coverage.  Topics can include processing tolerances, feature interpretation rules, and basic production quality assurance procedures.  Three levels of documentation tables may be present in a coverage.  These levels include coverage, feature class, and attribute.  The presence of documentation tables will vary with each VMap Level 0 coverage.



		�xe "<Coverage> documentation table"�<Coverage> documentation table.  Each coverage may have an optional documentation table.  If present, this table shall be named so that the prefix contains the same name as the coverage, and the suffix is .doc.  This table may contain information that pertains to the lineage and data quality characteristics in general for all features for the coverage.



		�xe "<Feature class> documentation table"�<Feature class> documentation table.  Any feature class table may have an associated documentation table, <feature class>.doc, which is referenced in the feature class table header.  Information in this table will pertain to all features in the feature class.  The documentation table prefix will reflect the appropriate feature class.



		�xe "<Attribute> documentation table"�<Attribute> documentation table.  Any attribute column defined in a feature table may have an associated documentation table, <attribute>.doc, which may be referenced in the header of the table and associated with the particular attribute column definition.  This table contains information pertaining to that attribute or its values.  The documentation table prefix will reflect the appropriate attribute column name.  If documentation tables are created for the same attribute column in multiple feature class tables within a coverage, each will have a separate documentation file identified by a unique prefix.  



		b.	�xe "Data coverages_"��tc "Data coverages_" \l 1�;Data coverages.  There are up to ten thematic coverage directories present in any VMap data library.  Within a library, coverage directories shall not be included if no data exists for that coverage within the library’s geographic area.  The contents of each VMap Level 0 data coverage are stored in a directory whose name shall be represented in lowercase letters with a three-to-five-character name representative of the thematic layer name (i.e., bnd for Boundaries coverage, trans for Transportation), as shown in FIGURE 5.  There are three thematic coverage directories present in the VMap reference library.  The coverage directory names contain from five to eight characters as shown in FIGURE 6.



		c.	�xe "Coverage topology_"��tc "Coverage topology_" \l 1�;Coverage topology.  The topology level of each coverage within a library is defined by the types of feature classes present (see 3.14.4).  A coverage with level 0 topology can contain point and line feature classes.  There are no topological relationships between primitives.  Coverages with level 2 topology must contain a line feature class and may also contain a point feature class.  Level 3 topology coverages must contain faces.  The topology level of each coverage within a library is specified in the library’s coverage attribute table (cat).  The number specified in the level column represents the topology level for the entire coverage regardless of the type of data present.  For example, if area features are not present in a particular Vegetation coverage, level 3 topology will still be built for the coverage based on the value of “3” specified in the cat in the level column for the Vegetation coverage.  Topology is not supported between coverages.



3.14.4	�xe "Feature class structure level"�Feature class structure level.  



	3.14.4.1	�xe "Feature class definition_"��tc "Feature class definition_" \l 1�;Feature class definition.  A feature class is defined as a group of features sharing a homogeneous set of attributes and consists of one or more attribute tables and one or more primitive tables.  These primitive tables store the spatial or geometric information defining the location of features.  In tiled coverages, primitive tables are stored in subdirectories of the coverage directory.  Each coverage shall contain at least one feature class.  Although a feature class is considered to be a structure level of VPF, along with the data bases, library, and coverage levels, feature classes are not represented as directories.  Rather, the feature class level is represented by a combination of files stored at the coverage level.



The definition of all possible features and attributes for each feature class in a VMap Level 0 coverage is presented in Appendix section 80.  





		a.	Feature class types.  The VMap database contains five types of feature classes as defined by MIL-STD-2407:  point, node, line, area, and text.  The suffixes for each feature class type are shown in TABLE 8.  The node feature class is a subtype of the point feature class.



TABLE 8. Feature table suffixes.



Point Feature Table�.pft��Node Feature Table�.pft��Line Feature Table�.lft��Area Feature Table�.aft��Text Feature Table�.tft��

		b.	Feature class/feature table names.  Feature class names and descriptions are product specific.  Feature class names for VMap Level 0 thematic coverages are shown in Table 9. 

�TABLE 9.	VMap Level 0 thematic coverages and feature classes.



Coverage

name�		Feature classes

Point	Node		Line	Area	Text��bnd�polbndp��barrierl

coastl

depthl

polbndl

�oceansea

polbnda

�bndtxt��dq���dqline�dqarea

�dqtxt��elev�elevp��contourl

����hydro�dangerp

miscp��aquecanl

dangerl

miscl

watrcrsl

�inwatera�hydrotxt��ind�extractp

misindp

storagep

���extracta

fishinda�indtxt��phys���cutfill

lndfrml�grounda

landicea

seaicea

�phystxt��pop�builtupp

mispopp���builtupa

mispopa

�poptxt��trans�aerofacp

rryardp�transtrc

�mistranl

railrdl

roadl

traill

transtrl

��transtxt��util�utilp��pipel

utill

��utiltxt��veg����cropa

rangea

swampa

treesa�vegtxt��

	Note:  Additional data quality point, node, line, area, and text feature classes may be implemented for all coverages (except dq) where desired.



		c.	�xe "Number of feature classes "�;Number of feature classes.  The complete set of possible feature classes within each coverage is described in this specification; however, only those feature classes containing data shall be present in a coverage.  The presence or absence of a feature class depends upon data content and availability.  



	d.	�xe "Text feature symbology_"��tc "Text feature symbology_" \l 1�;Text feature symbology.  The text feature class has an associated related attribute table called the symbol.rat.  This table contains information that may be used to replicate the font, style, and point size of text strings found on an original ONC map sheet or other source for representation on a plot or subsequently printed map.  All text (both at the feature and primitive level) will be limited to the characters found in the Latin alphabet primary code table, Figure 24 of the MIL-STD-2407.



	3.14.4.2	�xe "Feature table structure and contents_"��tc "Feature table structure and contents_" \l 1�;Feature table structure and contents.  All feature tables (in tiled coverages) have the same structure.  Each contains a row identifier column (or id) followed by an "f_code" attribute column.  The f_code field for each record contains a five-character FACC code value.  The heading of subsequent attribute columns, if present, is a three-character FACC attribute code.  The attribute fields for each record will contain representative values for the corresponding f_code.  Following the last FACC attribute code column there is a tile_id column.  This column contains the row id of the tile reference area feature table record where the tile path name is stored and references the location of a primitive table.  The last column in every feature table is a primitive identifier column which contains primitive record identifier for the feature record.  This column is identified as *_id (the * is replaced with the end, cnd, edg, fac, or txt primitive table name).  Sample point, node, line, area, and text feature tables are presented in TABLES 10 to 14.



	TABLE 10.	Format and example of content for a tiled point feature table (elevp.pft).



{HEADER LENGTH}L;�ELEVATION POINT FEATURE TABLE;-;�id=I,1,P,ROW IDENTIFIER,-,-,-,:�f_code=T,5,N,FACC FEATURE CODE,char.vdt,f_code1.pti,-,:�acc=S,1,N,ACCURACY CATEGORY,int.vdt,-,-,:�ela=S,1,N,ELEVATION ACCURACY,int.vdt,-,-,:�zv2=S,1,N,HIGHEST Z-VALUE (METERS),int.vdt,-,-,:

tile_id1=S,1,N,TILE REFERENCE ID,-,tile1_id.pti,-,:�end_id=I,1,N,ENTITY NODE PRIMITIVE ID,-,end1_id.pti,-,:;

1�CA030�1�1�100�1�1��2�CA035�2�1�56�2���:�:�:�:�:�:�:��N�N�N�N�N�N�N��

		1This column will not be present for untiled point feature tables.

�TABLE 11.	Format and example of content for a tiled node feature table (transtrc.pft).



{Header length}L;�Transportation Structures Node Feature Table;-;�id=I,1,P,Row Identifier,-,-,-,:�f_code=T,5,N,FACC Feature Code,char.vdt,f_code1.nti,-,:�tuc=S,1,N,Transportation Use Category,int.vdt,-,-,:�tile_id1=S,1,N,Tile Reference ID,-,tile1_id.nti,-,:�cnd_id=I,1,N,Connected Node Primitive ID,-,cnd1_id.nti,-,:;

1�AQ040�4�1�1��:�:�:�:�:��n�n�n�n�n��

	1This column will not be present for untiled node feature tables.





TABLE 12.  Format and example content for a tiled line feature table (watrcrsl.lft).



{Header length}L;�Water Course Line Feature Table;-;�id=I,1,P,Row Identifier,-,-,-,:�f_code=T,5,N,FACC Feature Code,char.vdt,-,-,:�hyc=I,1,N,Hydrological Category,int.vdt,-,-,:�tile_id1=S,1,N,Tile Reference ID,-,tile1_id.lti,-,:�edg_id=I,1,N,Edge Primitive ID,-,edg1_id.lti,-,:;

1�BH140�8�1�1��:�:�:�:�:��n�n�n�n�n��

	1This column will not be present for untiled line feature tables.



	TABLE 13.  Format and example content for a tiled area feature table

	           (inwatera.aft).  



{Header length}L;�Inland Water Area Feature Table;-;�id=I,1,P,Row Identifier,-,-,-,:�f_code=T,5,N,FACC Feature Code,char.vdt,f_code2.ati,-,:�hyc=S,1,N,Hydrological Category,int.vdt,-,-,:�tile_id1=S,1,N,Tile Reference ID,-,tile2_id.ati,-,:�fac_id=I,1,N,Face Primitive ID,-,fac2_id.ati,-,:;

1�BH090�6�1�2��2�BH000�8�2�3��:�:�:�:�:��n�n�n�n�n��

	1This column will not be present for untiled area feature tables.



TABLE 14.	Format and example of content for a tiled text feature table (hydrotxt.tft).



{Header length}L;

Hydrography Text Feature Table;-;

id=I,1,P,Row Identifier,-,-,-,:�f_code=T,5,N,FACC Feature Code,-,f_code1.tti,-,:

symbol_id=S,1,N,Symbol Identification,-,-,-,:

tile_id1=S,1,N,Tile Reference ID,-,tile1_id.tti,-,:

txt_id=I,1,N,Text Primitive ID,-,txt1_id.tti,-,:;

1�ZD040�1�1�23��2�ZD045�2�2�45��:�:�:�:�:��n�n�n�n�n��

	1This column will not be present for untiled text feature tables.

	



	3.14.5	�xe "Primitive tables and associated files_"��tc "Primitive tables and associated files_" \l 1�;Primitive tables and associated files.  VMap implements the four geometric primitives (entity node (end), connected node (cnd), edge (edg) and face (fac) ) and one cartographic primitive (text (txt) ) as defined in MIL-STD-2407.  The primitive tables contained in any coverage are dependent on the feature classes present in that coverage.  The foreign key columns contained in primitive tables shall be tailored to the coverage’s topology level defined in the cat.  For coverages with level 2 topology, entity node tables will not have a containing face column and edge tables will not have left and right face columns.  Primitive level supporting files, defined in MIL-STD-2407, are implemented as shown in Table 15.  Example VMap Level 0 primitive tables are shown in Tables 16-20.



TABLE 15. Primitive table and associated files.



Primitive Table�File Names�Table Description��edge table�esi

ebr

edx

edg

�edge spatial index file

edge bounding rectangle table

edge variable-length index file

edge primitive table

��face table�fsi

fbr

fac

rng

�face spatial index file

face bounding rectangle table

face primitive table

ring table

��entity node table�nsi

end

�entity node spatial index file

entity node primitive table

��connected node table�csi



cnd�connected node spatial index file

connected node primitive table

��text table�tsi

txx

txt

�text spatial index file

text variable-length index file

text primitive table

��





TABLE 16.	Format and example of content for entity node primitive table (end).



{Header length}L;��Entity Node Primitive Table;-;��id= I,1,P,Row Identifier,-,-,-,:��*.pft_id=I,1,N,Point Feature Table Identifier,-,-,-,:��containing_face1=I,1,N,Foreign Key to Face Table,-,-,-,:��coordinate=Z,1,N,Coordinates of Entity Node,-,-,-,:;��1�1�0�-7.893952 43.774712 0.000000��2�2�3�-7.893897 43.773613 0.000000��3�3�0�-7.843663 43.768391 0.000000��:�:�:�:��n�n�n�x.xxxxxx y.yyyyyy z.zzzzzz��

	Note:  The "*" preceding the ".pft_id" is replaced with the appropriate point feature class name.  A feature class name must be entered for each point feature class present in the data.

		1 The containing_face column is present only for coverages of 		level 3 topology.





TABLE 17.	Format and example of content for connected node primitive table (cnd).



{Header length}L;��Connected Node Primitive Table;-;��id=I,1,P,Row Identifier,-,-,-,:��*.pft_id=I,1,N,Node Feature Table Identifier,-,-,-,:��first_edge=I,1,N,Foreign Key to Edge Table,-,-,-,:��coordinate=Z,1,N,Coordinates of Connected Node,-,-,-,:;��1�1�0�-7.893952 43.774712 0.000000��2�2�3�-7.893897 43.773613 0.000000��3�3�0�-7.843663 43.768391 0.000000��:�:�:�:��n�n�n�x.xxxxxx y.yyyyyy z.zzzzzz��

	Note:  The "*" preceding the ".pft_id" is replaced with the appropriate node feature class name.  A feature class name must be entered for each node feature class present in the data.

	first_edge





TABLE 18.  Format and example of content for edge (edg) primitive table.



{Header length}L;��Edge Primitive Table;-;��id=I,1,P,Row Identifier,-,-,-,:��*.lft_id=I,1,N,Line Feature Table ID,-,-,-,:��start_node=I,1,N,Start/Left Node,-,-,-,:��end_node=I,1,N,End/Right Node,-,-,-,:��right_face1=K,1,N,Right Face,-,-,-,:��left_face1=K,1,N,Left Face,-,-,-,:��right_edge=K,1,N,Right Edge from End Node,-,-,-,:��left_edge=K,1,N,Left Edge from Start Node,-,-,-,:��coordinates=Z,*,N,Coordinates of Edge,-,-,-:;��1�1�1�2�6 260 210�1 0 0�29 196 14�26 12 18�-10.00 45.00 9.90��2�2�3�5�5 0 0�8 260 214�30 198 12�76 52 48� -7.70 43.69 9.50

 -7.80 43.70 10.69

 -7.90 43.80 9.96��:�:�:�:�:�:�:�:�:��n�n�n�n�n n n�n n n�n n n�n n n�x.xxxxxx y.yyyyyy z.zzzzzz��

	Note:  The "*" preceding the ".lft_id" is replaced with the appropriate line feature class names.  A feature class name must be entered for each line feature class present in the data.

		1The right_face and left_face columns are required only for 	coverages with level 3 topology.





TABLE 19.  Format and example of content for face (fac) primitive table.



{Header length}L;��Face Primitive Table;-;��id=I,1,P,Row Identifier,-,-,-,:��*.aft_id=I,1,N,Area Feature Table ID,-,-,-,:��ring_ptr=I,1,N,Foreign Key to Ring Table,-,-,-,:;��1�null�1��2�75�13��3�97�14��:�:�:��n�n�n��

	Note:  The "*" preceding the ".aft_id" is replaced with the appropriate area feature class name.  A feature class name must be entered for each area feature class present in the data.



TABLE 20.  Format and example of content for text (txt) primitive table.



{Header length}L;���Text Primitive Table;-;���id=I,1,P,Row Identifier,-,-,-,:���*.tft_id=I,1,N,text feature table id,-,-,-,:���string=T,*,N,Text String,-,-,-,:���shape_line=C,*,N,Shape of Text String,-,-,-,:;���1�1�Nolanville�-5.811609 43.662006��2�2�Killeen�-8.574136 43.435287��3�3�Harker Heights�-7.437326 42.881957��4�4�Wainwright Heights�-6.835582 40.736553��:�:�:�:��n�n�n�n��

	

�	3.15	�xe "VMap tiling schemes_"��tc "VMap tiling schemes_" \l 1�;VMap tiling schemes.  As stated in 3.14.2, the tileref coverage defines the tiling scheme for each VMap library.  The tiling schemes for VMap Level 0 libraries will differ in their spatial extent and number of tiles per library.  The tiling scheme for each library implements pairs of alphanumeric characters to represent the coordinate positions of the tiles.  VMap libraries shall be partitioned in a systematic tile structure based upon the Geographic Reference System (GEOREF).



All thematic coverages in a library share the same tiling structure and coordinate system.  Although a coverage is said to be tiled, tiling of data actually occurs at the primitive level.  This ensures that all feature tables are stored intact directly under the coverage directory.  For tiled coverages, primitive tables are organized on the basis of physical tile partitions.  Tile directories are located under coverage directories such that the primitive tables are subdivided in a hierarchy of directories and are stored under the last tile directory.  A representation of the table and file organization for VMap Level 0 tiled primitive tables and files is depicted in FIGURE 8.



	3.15.1	�xe "VMap Level 0 tiling scheme"�VMap Level 0 tiling scheme.  The VMap Level 0 database will contain data in variable sized tiles based on the GEOREF reference system as defined in the tileref of each library.  The tiling scheme for 5o by 5o tiles is illustrated in this section.  The following tile sizes, which vary by latitude, will be used in VMap Level 0 in both northern and southern latitudes:



	Latitude	Tile Size (Degrees Longitude by Degrees Latitude)



	0o–40o	5o x 5o

	40o–50o	5o x 6o

	50o–60o	5o x 8o

	60o–65o	5o x 10o

	65o–70o	5o x 12o

	70o–75o	5o x 15o

	75o–80o	5o x 20o

	80o–90o	5o x 90o



The tiling scheme for 5o by 5o tiles is illustrated in this section.



		a.	�xe "VMap Level 0 tile directory hierarchy"�VMap Level 0 tile directory hierarchy.  The primitive tables for each VMap Level 0 coverage are partitioned among tile directories that are ordered in a four-tier hierarchy based on the GEOREF naming convention.  The first, second, and third tier subdirectories contain only pointers to the fourth subdirectory, where all primitive tables are stored.  The tiling scheme may be viewed as pairs of letters and numbers which represent the standard GEOREF cells.



		b.	�xe "Tile directory description and naming"�Tile directory description and naming.  The first pair of letters represents the coarsest, 15o by 15o standard GEOREF division, and represents the first coordinate pair identifying the tile name.  This pair of letters also represents the first and second directory tiers of the tiling scheme.  The first letter represents the first tile partition of the southwest coordinate in the x direction (longitude).  There are a maximum of 24 subdirectories lettered from A to Z (omitting I and O), according to the 15o bands of GEOREF longitude zones.  The second letter represents the second partition of the southwest coordinate in the y direction (latitude).  There are a maximum of 12 subdirectories lettered from A to M (omitting I), according to the 15o GEOREF latitude zones for a total of 288 15o by 15o cells globally.  (Figures 7 & 8)



			The second pair of letters represents the 1o by 1o standard GEOREF divisions, and represents the second coordinate pair of the tile name.  This pair of letters also represents the third and fourth directory tiers of the tiling scheme.  The first letter represents the x coordinate (longitude) of the southwest corner of the VMap Level 0 tile.  There are a maximum of 15 subdirectories lettered from A to Q (omitting I and O), according to the 1o bands of GEOREF longitude zones.  The second letter represents the y coordinate (latitude) of the southwest corner of the tile.  There are a maximum of 15 subdirectories lettered from A to Q (omitting I and O) according to the 1o bands of GEOREF latitude zones.  These letters partition each 15o by 15o GEOREF cell into a total of 225 1o by 1o cells.  (Figures 7 & 8)

��



		FIGURE 7.  VMap Level 0 tile directory hierarchy.





�



FIGURE 8.  Coordinates for a 15° by 15° cell of GEOREF system (FJ).





	3.15.2	�xe "Cross-tile topology_"��tc "Cross-tile topology_" \l 1�;Cross-tile topology.  Cross-tile topology ensures that topology is retained between the primitive tables across the tile boundaries.  Topology across the tiles is maintained through the use of a reference tile id in the edge primitive table that establishes a "cross-tile" link over the tile partitions.  This enables the database to function as a seamless unit for analysis purposes.



	3.16	�xe "Naming conventions_"��tc "Naming conventions_" \l 1�;Naming conventions.  TABLE 21 provides the naming conventions for the table extensions or table names for the following:  feature table extensions, primitive table names, thematic index extensions, spatial index file names, variable-length index extensions.



TABLE 21.  Naming conventions for VMap tables and files.



Table or File Type�Area�Line�Point�Node�Text��Feature Table�aft�lft�pft�pft�tft��Primitive Table�fac�edg�end�cnd�txt��Thematic Index�ati�lti�pti�nti�tti��Spatial Index�fsi�esi�nsi�csi�tsi��Variable-length Index�afx�lfx�pfx�pfx�txx��

		

	4.	�xe "QUALITY ASSURANCE"��tc "QUALITY ASSURANCE" \l 1�QUALITY ASSURANCE



	4.1	�xe "Responsibility for inspection"�Responsibility for inspection.  Unless otherwise specified in the contract or purchase order, the contractor is responsible for the performance of all inspection requirements (examinations and tests) as specified herein.  Except as otherwise specified in the contract or purchase order, contractors may use their own or any other facilities suitable for the performance of the inspection requirements specified herein, unless disapproved by the Government.  The Government reserves the right to perform any of the inspections set forth in this specification where such inspections are deemed necessary to ensure that supplies and services conform to prescribed requirements.



	4.1.1	�xe "Responsibility for compliance"�Responsibility for compliance.  All items shall meet all requirements of sections 3 and 5.  The accuracy reviews set forth in this specification shall become a part of the contractor's overall inspection system or quality program.  The absence of any inspection requirements in the specification shall not relieve the contractor of responsibility for ensuring that all products or supplies submitted to the Government for acceptance comply with all requirements of the contract.



	4.1.2	�xe "Final product quality"�Final product quality.  The final VMap product quality will reflect the quality expressed by each applicable military standard.  A series of independent data quality inspections shall be undertaken to ensure the quality of the VMap product.



	5.	�xe "PACKAGING"��tc "PACKAGING" \l 1�PACKAGING



	5.1	.;�tc "General." \l 1�General. The VMap package shall contain at least one CD-ROM with associated user documentation.



	5.1.1  .;�tc "CD-ROM labeling." \l 1�CD-ROM labeling.  Each CD-ROM label shall indicate the DMA stock number, the geographic extent of the CD-ROM, and the database edition number and date.



	5.1.2  .;�tc "Installation instructions." \l 1�Installation instructions.  Installation instructions shall be provided on a separate sheet in the VMap package, or as part of the CD case insert.



	5.1.3  .;�tc "Packing list." \l 1�Packing list.  A packing list shall be included in the VMap package to notify an user of the contents of the VMap package.



	5.2  .;�tc "Containers." \l 1�Containers.  [DMASC will provide insert text describing cardboard cases upon receipt from HQ.]



	5.2.1  VMap outer container.  The outer container shall be used to distribute and store all VMap materials.  The outer container shall consist of a material with thickness sufficient to protect the contents.  The VMap database name and a bar code shall be present on the outer container.  The VMap materials shall be shrink-wrapped prior to shipping. 



	5.2.2  CD-ROM cases.  The CD-ROM disc or discs shall be distributed in 100% recyclable cardboard sleeves. 



	6.	�xe "NOTES"��tc "NOTES" \l 1�NOTES



	(This section contains information of a general or explanatory nature that may be helpful, but is not mandatory.)



	6.1	�tc "Intended use" \l 1��xe "Intended use"�;Intended use.



	6.1.1	�xe "General usage"�General usage.  The VMap Level 0 product is intended for use as a low-resolution, general purpose database which can support GIS applications.



	6.2	.;�tc "Acquisition requirements." \l 1�Acquisition requirements.  When this specification is used in acquisition, the applicable issue of the DODISS must be cited in the solicitation (see 2.1.1 and 2.2).



	6.3	�tc "Subject term (keyword)" \l 1�Subject term (keyword) listing;.  



		FACC

		GEOREF

		GIS

		THEMATIC LAYERS

		VPF



	6.4	�xe "Definitions_"��tc "Definitions_" \l 1�;Definitions.  See MIL-STD-2407 for definition of terms used in this specification.



	6.4.1	�xe "Acronyms"�Acronyms.



ANSI	American National Standards Institute

ASCC	Air Standardization Coordinating Committee Agreements



CD-ROM	Compact Disc-Read Only Memory

CE	Circular Error



DCW	Digital Chart of the World

DMA	Defense Mapping Agency	

DoD	Department of Defense

DODISS	Department of Defense Index of Specifications and Standards

DOS	Disk Operating System

DPS	Digital Production System



FACC	Feature Attribute Coding Catalog



GEOREF	Geographic Reference System

GIS	Geographic Information System



IEEE	Institute of Electrical and Electronics Engineers

ISO	International Organization for Standardization



JOG	Joint Operations Graphic



LE	Linear Error



MC&G	Mapping, Charting, and Geodesy

MSL	Mean Sea Level



NMAS	National Map Accuracy Standard



ONC	Operational Navigation Chart



PC	Personal Computer



QA	Quality Assurance

QC	Quality Control

QSTAGs	Quadripartite Standardization Agreements



STANAG	NATO Standardization Agreement



VGA	Virtual Graphics Array

VPF	Vector Product Format

VMap 	Vector Smart Map



WGS	World Geodetic System





	6.5	�xe "International standardization agreements"�International standardization agreements.  "Certain provisions of this specification are subject to international standardization agreement. When amendment, revision, or cancellation of this specification is proposed that will modify the international agreement concerned, the preparing activity will take appropriate action through international standardization channels, including departmental standardization offices, to change the agreement or make other appropriate accommodations."



	6.5.1	International Standardization Agreements (STANAGs).  STANAG 2211, "Geodetic Datums, Spheroids, Grids, and Cell References".



	6.5.2	�xe "Quadripartite Standardization Agreements (QSTAGs)"�Quadripartite Standardization Agreements (QSTAGs).  This section is not applicable to this specification.



	6.5.3	�xe "Air Standardization Coordinating Committee Agreements (ASCC AIR STDs/STDs/ADV PUBs)"�Air Standardization Coordinating Committee Agreements (ASCC AIR STDs/STDs/ADV PUBs).  This section is not applicable to this specification.



	6.5.4	�xe "International MC&G agreements"�International MC&G agreements.  This section is not applicable to this specification.



	6.5.5	�xe "Executive orders"�Executive orders.  This section is not applicable to this specification.



	6.5.6	�xe "Inter-Agency agreements"�Inter-Agency agreements.  This section is not applicable to this specification.



	6.5.7	�xe "Other documentation"�Other documentation.  This section is not applicable to this specification.
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