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NCS CADD STANDARDS MANUAL








I.  Introduction





        A.  Purpose





This manual is presented to provide standards for the National Cemetery System (NCS) Computer Aided Design and Drafting (CADD) system and is envisioned as a beginning, a foundation from which to build and continuously improve the means of utilizing CADD-related technology.  The acquisition of a NCS-wide system, spanning multiple hardware and software platforms, provides an ideal system on which to build a truly integrated technical database covering the entire project life cycle.





This technology can positively affect every phase of the way to do business.  The current trends toward reductions in resources and, at the same time, an increasing emphasis on cost reduction and shorter schedules are a challenge to the entire organization.  CADD and related technologies offer the potential to meet these challenges while maintaining and improving the quality of professional products.  





The immediate benefits of CADD standards are many:  consistent quality products for customers, consistent requirements for A/E deliverables, efficiencies derived from organizational-wide sharing of techniques and products, and enhancements of the ability for multi-NCS project participation.  But the project database concept is perhaps the most compelling reason for standards.  These systems provide a common platform for the collection and manipulation of virtually all project-related information.  Standards will help further define and stabilize this platform and enhance the ability to transfer and integrate information from other systems such as GIS, cost estimating, specification development, and project management.  





	B.  Future Additions and Updates





These standards are intended to be neither static nor all inclusive and thus will be updated and enhanced as appropriate.  Suggestions for improvements are strongly encouraged, so that subsequent updates to all or parts of this manual will reflect both the input and need of CADD users within NCS.  Recommendations or additions should be sent to the Architectural and Engineering Division (401B1), in Central Office.  Recommended additions or changes to this standard or the appendices should include hard copy and documentation and adhere to the applicable standards herein.





C.  Applicability





This manual is applicable to all NCS CADD and field operation activities. Any discipline not specifically covered within this manual should follow the standards as defined in Part 2 of the Tri-Service AEC CADD Standards Manual dated April 1995.  This manual may be obtained by contacting:





	Waterways Experiment Station  CEWES-IM-DA


	Mr. Stephen Spangler


	3909 Halls Ferry Road


	Vicksburg, Mississippi   39180-6199


	601-634-3104


II.  Multiple Platforms and Application Considerations





	A.  Platforms





All CADD data shall be supplied to NCS in the latest version of Intergraph Corporation's, MicroStation CADD software.  The contractor shall be responsible for ensuring that all files (base files, reference files, cell libraries) are compatible (without translation) with the NCS's CADD system, MicroStation 32 or MicroStation PC.





The three (3) basic types of platforms which now operate Intergraph proprietary software are the Intergraph UNIX work stations, Microsoft  Windows NT, and MS-DOS compatible personal computers (PC's).  These platforms operate with either MicroStation 32 (UNIX), or MicroStation PC (DOS).  Regardless of the platform, the Intergraph file format is the same.  This binary compatibility means that reference files and font and cell libraries can be directly transferred from each system without translation.  The software for each of these platforms is not identical.  File naming conventions must address the limitations of DOS.  MS-DOS will accept file names with a maximum length of eight characters plus the three-character extension.  The extension for Intergraph design files is .dgn (e.g., filename.dgn).  Most importantly, file naming conventions should remain consistent within NCS, and the three-character file name extensions should be as shown from the following chart: 





				FILE EXTENSIONS





			FILE TYPE			EXTENSION





			Design			.dgn


			Cell Libraries.		.cel


			Pen and Color Table	.tbl


			Cell Index			.cdx


			User Command		.ucm


			User Command Index	.ndx


			Data File			.dat


			ASCII Text File		.txt





	B.  Tables  





The use of color tables for displaying information is platform dependent.  Color tables are significant when translating graphics between Intergraph and non-Intergraph systems.  Default color tables are to be used on all design files created for NCS.





	C.  Libraries  





Specific libraries created for a project, shall be included in the CADD deliverable product.  However, all design files shall incorporate as much of the custom library as possible, so as to minimize the access of the library for CADD design drawing display. 








III.  Graphic Concepts





This section contains a brief overview of the characteristics of NCS CADD system design files and their uses.  Whenever possible, the Department of Veterans Affairs will provide the contractor with electronic libraries for each project.  Each will contain the appropriate standard graphic elements, standard details and VA border/drawing sheets.





There are primarily two CADD graphic format types in use for architectural and engineering applications; 1) raster graphics; and 2) vector graphics.  





�
1) Raster Graphics:  Raster graphics are particularly well suited for processes where quick capture of existing hard copy drawings to a digital form is required.  Once captured digitally, the drawings can be archived, distributed or converted to a vector format.





2) Vector Graphics:  Vector graphics are most useful in processes where drawing development and modification is extensive, and true 2- and 3- dimensional accuracy is required.  Vector graphics are also required for data to be intelligent for database attribute assignment.  





The NCS requires that all new project design development be created with vector graphics and in a 3-dimensional data format.





Each design file contains 63 levels (or layers) for storing information.  These levels are analogous to overlays in systems drafting.  Elements created in graphics should be separated by levels according to discipline and function.  For example, in a gravesite layout drawing, basic gravesite is on level number 51, gravesite numbering on level number 55, and monumentation on level number 58.  





Design files also have the ability to be referenced to other design files.  Referencing allows one drawing to be overlaid by another, yet remain independent of that drawing.  Reference files are useful for information common to several different drawings.  Examples of reference drawings would be site plans, floor plans, index sheets, and border sheets.





Graphical elements can contain linkages to non-graphical database information as described below in Non-graphic Concepts.








IV.  Non-graphic Concepts





Each platform which Intergraph's Modular GIS Environment (MGE) software operates on supports a different database.  There are linkages within the graphic elements to connect the design file to records in the database.  While the different platforms will directly exchange design files without translation, they do not all support the same databases.  It is important to note that while these databases behave similarly, they are not necessarily compatible with one another unless translated.








�
V.  Basic Graphic Standards.  





The presentation of a graphics file is a significant by-product of a CADD project.  Equally important is the ability to reproduce this output as changes occur to the data.  Thus, it is necessary to document every detail that is required to produce the final output.





The following graphic standards are considered generic and common to all users.  Discipline specific standards are addressed in the attached Appendicies and in the appropriate functional sections in Part 2 of the Tri-Service AEC CADD Standards Manual.  Elements not covered in these sections shall be constructed in accordance with accepted graphic standards such as the American National Standards Institute (ANSI).





	A.  Design File





The NCS requires that all new project design development be created with vector graphics and in a 3-dimensional data format.





Each design (graphic) file should contain only one drawing.  Unless noted otherwise, all final drawings will be plotted to an E-size drawing, 30 inches (841mm) vertical by 42 inches (1189mm) horizontal, as measured between the cut lines.  Drawings should be created full size (i.e. real world units) and then scaled at plot time.  If more than one drawing scale exists on a sheet (details, elevations, etc.), the most commonly used scale should be used as the primary scale and all other details should be drawn at actual size and then scaled to fit on the sheet.





	B.  Directory and Design Filenames





Path and directory naming conventions shall be as follows:  





\cemetery name


                            \project number


                                                       \discipline


                                                                         \filename.file extension





The slash shall either be a forward slash or a backward slash depending on the workstation operating system.  


�
cemetery name - cemetery name (first 8 characters)


		      (Fort shall be abbreviated Ft)


project number or special project name - assigned by NCS  


discipline - architectural, site, boring, etc. (from PG-08-15 Volume D)


filename and extension - described in next section





All filenames shall be restricted to 11 characters.  The filename shall consist of 8 characters with a 3 character file extension.  Filenames shall contain alpha-numeric characters a-z and/or 0-9.  Special characters are not permitted.  Filenames shall begin with the Station number (three number code) of the cemetery.  The next is the three letter code from the list below that identifies the category of the drawing.  The last two numbers indicate the drawing sheet number reflected in the List of Drawings.  An example of  a roadway plan from Florida National Cemetery would be 911rol25.dgn.  The drawing categories are as follows:





	Category							Code


	Handout Maps						hom


	CPM								cpm


	Site Survey/Geotechnical					ssb


	Boundary Survey						bol


	Temporary Erosion & Sedimentation Control		esl


	Grading & Drainage						grl


	Ponding							pol


	Roadway							rol


	Signage							sil


	Site Features 						sfl


	Gravesite Layout						lal


	Planting							pll


	Utilities							utw


	Irrigation							iri


	Public Information Building					pi*


	Public Restroom Building					pr*


	Committal Service Shelter					co*


	Administration Building					ad*


	Maintenance Building					ma*


	


	* - the asterisk indicates the third letter of the code; "a" for architectural; 	"s" for structural; "p" for plumbing; "h" for mechanical and "e" for electrical.





�
Warning:  When moving files between platforms, check the file naming conventions of the platform to which the files are moved.  When files are moved to a PC, the filenames are limited to 8 characters. When moving files to a UNIX work station, be aware of the case sensitive filenames.  It is usually preferable to name all UNIX files in lower case.





	C.  Working Units





The resolution and scaling of the design file affects the accuracy and expanse of the drawing (design plane).  The working units, or number of positional units used to define the sub units and master units, will determine the accuracy and expanse of the design file.  The accepted working units for all drawing files, except civil/site and surveying/mapping applications, will be feet, inches, and 2,032 positional units, i.e.:





			Imperial				Metric


		Master Units: 	1		Master Units:		1


		Sub Units: 		12		Sub Units:		1000


		Positional Units	2032		Positional Units:	80





For gravesite layout, surveying and mapping, as well as civil site applications, the working units will be feet, 1/1,000 of a foot, and 1 positional unit, i.e.:





			Imperial				Metric


		Master Units: 	FT		Master Units:		M


		Sub Units		1000 TH	Sub Units:		100 CM


		Positional Units:	1		Positional Units:	10








	D.  Global Origin





The location of the global origin should be at the global lower left corner of the X-Y design plane (0,0).  The location for 3-Dimensional design files should be at the global lower left corner for the X-Y-Z design plane (0,0,0).  This global origin shall be used when one is not otherwise defined in the various application standards.





�
	E.  Scales





All graphics shall be created in actual (real world) size.  Scaling of the final product is only performed using plotting utilities.  Standard border sheets and quadrant borders will depend on the output plotted drawing considered, so that the output will be in the proper proportion.





	F.  Fonts





The font style used will be the default vector font assigned by the system with full upper and lower case alpha-numeric characters.





	G.  Text 





Every design file should include text within the plotting limits which identify the active design filename.  Text size and placement shall be in accordance with accepted drafting practices.  In no instance, shall the plotted text height be less than 1/8" high.  The text sizes to be used are as follows: 





	General Notes & Associated Text		1/8"  high


	Drawing Subtitles				1/4"  high


	Drawing Main Titles				1/2"  high





	H. Standard Symbologies





Reviews of the standard symbologies to be used when inputting graphics into the NCS CADD system are outlined in the following pages.





(1).  Line Codes:  A variety of line codes are available on CADD and range from 0 to 7.  The table below shows the available line codes:





			LC = 0 		SOLID


			LC = 1		DOTTED


			LC = 2		MEDIUM DASH


			LC = 3		LONG DASH


			LC = 4		DOT DASH


			LC = 5		SHORT DASH


			LC = 6		DASH DOT DOT


			LC = 7		LONG/SHORT DASH





(2).  Line Weights:  The use of line weights to construct details, sections, and text shall be in accordance with accepted drafting practices.  Most applications are accomplished using four line weights: thin, medium, thick, and extra thick.  These four weights generally correspond to weight numbers 0, 1, 3, and 5.  But a line weight of 5 might be drawn with different thicknesses on different plotters.  





The available line weights vary from 0 to 31.  The table below shows the plotted thicknesses for some commonly used line weights:





		WEIGHTS	LEROY PEN 		PLOTTED 


		   (WT-)	EQUIVALENT	THICKNESS, INCHES





		      0		   0000			0.005


		      1		    000				0.010


		      2		       0				0.015


		      3		       1				0.020


		      4		       2				0.025


		      5		       3				0.030


		      8		       4				0.045


		     10		       6				0.055


		     16		       7				0.080





(3).  Colors:  The allowable colors range from 0 to 255.  Although 256 colors are available, it is suggested that only the first 7 be used on contract drawings.  Intergraph allows these color values to be mapped to any color.  It is suggested that the following default colors be used.  





						PLOTTED


			  COLOR #		  COLOR





			      0			  black


			      1			  blue


			      2			  green


			      3			  red


			      4			  yellow


			      5			  violet


			      6			  orange


�
	I.  Level Structure





Graphic elements not defined in the attached Appendicies, shall be placed on the levels indicated by Part 2 of the Tri-Service AEC CADD Standards Manual, or the American Institute of Architects' CADD Layering Guidelines".  Architectural level assignments shall conform to the NCS Level Assignment List as shown in Appendix "B".  Civil/Site level assignments shall conform to the NCS Level Assignment List as shown in Appendix "C".  Survey/Mapping level assignments shall conform to the NCS Level Assignment List as shown in Appendix "D".





	J.  Reference Files





Reference files are design files used as overlays to the current design file.  This capability is very powerful because when the reference file is changed, the system automatically updates all files with that reference file attached without the need to update each file.  Thus, both disk space and human resources are saved.   All reference file attachments should be made without specifically entering the device and directory.  Use logical names if the reference drawing resides on a different disk or directory.  





	K.  Details





Details are a combination of drawing elements, symbols, and text.  The size of a detail depends on the size of the sheet border and the number of quadrants marked on the border edges.  The ideal size of a section or detail is such that it is wholly contained in a quadrant or number of quadrants with no other details encroaching on the quadrants of this detail.  Details are placed in the design file at the same scale as other symbols  such as arrowheads and title blocks.  This scale is determined by the final drawing scale of the detail.  Once the detail or section is drawn, it is made into a cell and stored for later use.  The scale of the detail sheet is determined by the most common scale of the details.  Details at other scales are placed at the active scale of 1 outside the border and are referenced inside the border utilizing the Intergraph reference file utility.  The referenced detail is then scaled, clipped and moved into position.


�
	L.  Cells





In addition to the cell libraries provided by Intergraph, NCS has developed their own cell library.  This cell library named NCS.CEL contains elements that conform to NCS standards, and contains information common to gravesite layout.  Where possible, the standard NCS cell libraries shall be used to create gravesite layout drawings.  Cells not available in these libraries shall be created in accordance with the applicable standards herein.  All cells will be created at a scale of 1 inch = 1 inch.  Contents of the NCS.CEL library are shown in Appendix "A".





VI.  Deliverables and Data Exchange





The need to exchange data between NCS elements, VAMC installations, and the A/E community will necessitate answering many questions about media, formats, etc., so that the exchange will be efficient and accurate.





A.  Media





The two commonly accepted media for exchange are magnetic tape and removable (floppy) diskettes.  A transmittal sheet containing the following information and the filenames in each saveset should accompany the tape.  All files shall be free of corrupted or unusable data.





(1)  Magnetic tape:  The preferred media is a 2.3 gigabyte, 8mm cartridge tape prepared using the latest version of Intergraph Corporation Clix "cpio/scpio" commands.  The external tape label should contain, as a minimum:





	(a)  The command used to create the tape.


	(b)  The block size.


	(c)  The number of buffers.


	(d)  A short description of the contents.





�
(2)  Removable diskettes:  An alternative media may be 3-1/2 inch, 1.44 megabyte high density diskettes.  The utility used to create the diskettes shall be MS-DOS.  The external label on the diskette as well as a transmittal sheet containing the following information and the filenames on each diskette should accompany the diskettes.  Files or sets of files larger than three diskettes should be transferred via 8mm cartridge tape.





	(a)  The type format (DOS version).


	(b)  An indicator signifying whether COPY, BACKUP, or some other 	      routine was used for preparation.


	(c)  The diskette sequence number.


	(d)  A short description of the contents.





B.  Format





Only files in standard Intergraph format or ASCII format will be addressed in this manual.  The Intergraph format will encompass drawing files, matrix menus, cell libraries, Intergraph supported database files, and font libraries.





The ASCII format will encompass user commands, command files, and documentation files.  





(1)  Deliverable files:  All graphic design files shall be supplied in the latest version of Intergraph Corporation, MicroStation native format.  The A/E shall be responsible for ensuring that all files (base files, reference files, cell libraries) are compatible with the NCS target CADD system, MicroStation 32 (UNIX) or MicroStation PC.  Compatible means that data can be accessed directly by the target system without translation or preprocessing of data files.  Before a design file is delivered from either UNIX workstation, or the PC, certain procedures should be performed.





	(a)  Remove all extraneous graphics outside the border area, and set the active parameters to a standard setting or those in the seed file; then a "FILE DESIGN" should be done.





	(b)  Make sure all reference files are attached without device or directory specifications.





	(c)  Compress and reduce all design files using the appropriate Intergraph utilities.





	(d)  Include all files, both graphic and non graphic, required for the project (i.e., color tables, pen tables, font libraries, cell libraries, user command files, etc.)





	(e)  Make sure that all support files such as those listed above are in the same directory and that references to those files do not include device or directory specifications.





	(f)  Include any standard sheets (i.e., abbreviation sheets, standard symbol sheets, etc.) necessary for a complete project.





(2)  Documentation:  All deliverable files shall be documented with the appropriate documentation including, but not limited to, the file names of each design file, the level structure of each file, the active levels required to plot each design drawing, all active reference files, all active cell libraries...etc..  This documentation should be provided in a standard ASCII format.





(3)  Hard copy:  Plotted copies of all drawings shall be provided on the size and media specified by NCS.  The A/E shall provided a set of full size check plots of all drawings, fully identified with path, drawing name, and attached reference file along with a full size plot of any special project specific symbology. 


C.  Ownership





A benchmark to test for adherence to delivery standards and format compatibility should be performed on a sample of the work prior to final delivery.





All CADD files created and reimbursed for this project shall be the property of the Department of Veterans Affairs and National Cemetery System.





                                                                                                      Department of Veterans Affairs


               	                                                                                               National Cemetery System
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