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CADD/GIS | CADD/GIS Technology Center

TEEHNDLDE? HEEMEH for facilities, infrastructure, and environment

for facilivies, infrastruce nd emiramment

e Originaly established asthe “ Tri-Service CADD/GIS Technology Center” in
1992 at the Army Waterways Experiment Station, Information Technology
L aboratory, Vicksburg, Mississippi .

« Established by the Army (including Army Corps of Engineers), Navy, and Air
Force (i.e, Tri-Services).

o Center’'s name changed to “CADD/GIS Technology Center for facilities,
Infrastructure, and environment” in July, 1999 to reflect a broader mission.

« CADD — Computer Aided Design & Drafting
» GIS - Geographic Information System



CADD/GIS | Participating DoD and
- .
TECHNOLOGY Sz CENTER Governmental Agencies

o Participating Department of Defense (DoD) and Federal
Government Agencies (as of January 2001):

« U.S.Army Corpsof Engineers

e US Army

« U.S. Navy

« U.S Air Force

« U.S Marines

« National Aeronautics and Space Administration (NASA)

o Defense Logistics Agency (DLA)

 U.S. Coast Guard

o General Services Administration (GSA)

« Nationa Institute of Building Sciences (NIBS)

« U.S. Environmental Protection Agency
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CAI_?;E"GIS R o ﬁ Part 3. Spatial Data Standards for facilities,
5z W infrastructure, & environment (SDSFIE)

for facilivies, infrastruce nd emiramment

* Provides astandard graphic and nongraphic (database) format and structure for
GIS implementations a Air Force, Army, Navy, and Marine Corps installations
and Army Corps of Engineers Civil Works activities. Also providesaGIS
standard for use by other Federal, State, and Local Government organizations,
public utilities; and private industry.

e Providesa“nonproprietary” standard designed for use with commercially
available“off-the-shelf” GIS and relational database software.

* Provides a GIS implementation schema for approved FGDC and DISA geospatial
related data standards.

* Provides agrouping of geographically referenced (geospatial) features (i.e.,
features which can be depicted graphically on amap at their geographic location
(coordinate). Each geospatial feature has an “attached” Attribute Table containing
pertinent data about the geospatial feature.

o Caled Tri-Service Spatial Data Standards (TSSDS) prior to July 1999. The
acronym SDS was used from July 1999 until January 2001.



CADD/GIS

TECHNOLOGY -~ CENTER What is Geospatial Data?

for facilities, infrastruct nd emiramment i

Definition from Executive Order 12906:

e “ Information that identifies the geographic
location and characteristics of natural or
constructed features and boundaries on the earth.”

e “Thisinformation may be derived from, among
other things, remote sensing, mapping, and
surveying technologies. Statistical data may be
Included in this definition at the discretion of the
collecting agency.”



CADD/GIS

TECHNOLOGY - CENTER  Geospatial Data Systems (GDS)

for facilities, infrastruct nd emiramment i

« Any automated system that employs data referenced to
alocation on the earth.

 |ncludes Geographic Information Systems (GIS'S),
Land Information Systems (L1S’'s), Remote Sensing
(RS) Systems, Image Processing (1P) Systems,
Computer-Aided Design and Drafting (CADD)
Systems, Automated M apping/Facilities M anagement
(AM/FM) Systems, and Automated Mapping (AM)
Systems.



T&“ﬁﬁé&?%};mwn Spatial Data and Facility _I\/Iar_lagement
for fackites, infrastructuré;and environment Standards - Coordination

Coordination Efforts With DoD & Federal Standards
Development Initiatives I nclude:

* Federa Geographic Data Committee (FGDC)
— Center Participation

— Adoption of Subcommittee Products
— Adoption of Metadata Standards

o Defense Information Systems Agency (DISA)
e Corporate Information Management (CIM) Initiatives

» Defense Environmental Security Corporate Information Management
(DESCIM) Initiatives

« National Imagery and Mapping Agency (NIMA) (formerly Defense Mapping
Agency (DMA)) Initiatives



CADD/GIS e L ~ Incorporation of Approved
” lllmmmm””mm - = FGDC Data Standards

# SDSFIE/FMSFIE Browser/Viewer/Printer

.The SDSFI E/FMSFI E Configure  Browsze Print  Filters Windowsz Help

- ;- & | |Source Seach Results:For -FGRELC - 28 found:
provides a GIS

Implementation Schema

Ertity Type Ne -—- flora_general_land_vegetation_area
Entity Type Mame --- shoreline_hiuff_crest_line
Ertity Tvpe Mame --- soil_unit_area

. | Ertity Tvpe Mame --- state_property_interest site
for Approved Federal = EFS F 7ERDE : Ertity Twpe Mame --- wetland_area
H ERFI Mném Mo Ertity Mame --- entries found!
Geog raphIC Data FGDC ] | sttribute Mame —— cdfedint + fedsite_id
. FGDC Sails Classification [ | Adtribute Mame - cdfedint + int_typ_d
Com m Ittee (FG DC) Data FGDC Yegetation Classification g | Atribute Mame - cdfedint + feat_desc
FGDC “Wetlands Clazzification Attribute Mame --- cdcouint + couint _id
FIS Attribute Mame --- cdoouint + int_typ_d
Standards. | i

Attribute Mame --- cdcouirt + feat_desc
Attribute Mame --- cdmunint + munint_id
Attribute Mame --- cdmunint + int_twp_ o
Attribute Mame --- cdmunint + feat_desc
Attribute Mame --- cdstainp + staint_id
Attribute Mame —-- cdstainp + int_tyvp_d
Attribute Mame --- cdstaing + feat_desc

e Approved FGDC Soils,
Vegetation, and

Wetlands Classification S ] Attribute Name --- cotwrint + turint_id
Select Nane Attribute Mame --- cdtwenint + int_typ_d
! Attribute Mame --- cotwnint + feat_desc
Standards were Sl Attribute Mame - coltriint + tribint_id
1 1 > Attribute Mame --- cotriint + int_typ_d
InCO rporatEd In the About Browsing by Source Attribute Mame --- cotriint + feat_desc

Attribute Mame --- hycznblt + bluff_id

Attribute Mame --- hycznblf + fest_desc

List Domain »alue --- d_govtyp + TOWREHIP

List Domain “alue --- d_govtvp + TRIBAL _REZERYE
List Domain “alue --- d_zontvp + QUAS] PLUBLIC
Mo Range Domain --- entries founc!

TSSDS/TSFMS Release
1.80.




CADD/GIS | Spatial Data and Facility Management
TECHNOLOBY S CENTER. -~ grandards - Design Consider ations

for facilivies, infrastruce nd emiramment

 Must be compatiblewith the predominant Commer cially
Available CADD, GIS, & Relational Database Software.

e GISand CADD Software include:

— ESRI Arc/Info - Bentley MicroStation - ESRI ArcView
— Autodesk Map - Intergraph MGE - Autodesk AutoCAD
— Intergraph GeoMedia- Bentley GeoGraphics

* Relational Database Management System (RDBMS) Software

Includes.
—  ANSI Standard Structured Query Language (SQL)
— Informix SQL - Microsoft Access - ESRI SDE
— Oracle SQL - Microsoft SQL Server
o Operating Systems include:
— UNIX

— Windows 95, 98, 2000, and NT
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TECHNOLOGY - - CENTER Spatial Data and Facility M anagement
Ror s, Inpesactsr i smsoment Standar ds — Software Tools

* |Interactive Windows Application

— Self-contained Microsoft Visual Basic (32 bit) based Software Applications
for Windows 95, 98, 2000, and NT.

— Runs on Windows 95, 98, 2000, and/or NT Personal Computer

- No Additional Software Required

— Distributed on CD-ROM and via Internet

- A “Living Application”; Versioning

— The current version (Release 2.00) was completed in January 2001.
- Thecurrent version is also available for download from The

CADD/GIS Technology Center Internet Web Site http://tsc.wes.army.mil.
Go to “Products’, then select either “ Spatial Data Standards’ or “Facility
Management Standards.”



CADD/GIS e © | Spatial Data Standards (SDSFIE) &
TECHNOLOGY S2CENTERL -~ F4jlity Management Standards

(FMSFIE) - Development History

e TSSDS Release 1.20 - November 1993.

e TSSDS Release 1.40 - August 1995.

e TSSDS Release 1.60 - November 1996.

e TSSDS Release 1.70 - August 1997.

e TSSDS Release 1.75 - January 1998.

e TSSDS/TSFMS Release 1.80 - February 1999.
e SDS/FMS Release 1.90 - December 1999

e SDS/FMS Release 1.95 - April 2000

e SDSFIE/FMSFIE Release 2.00 — January 2001

! Standards Releasa 1.90
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TECHNOLOGY S~ CENTER SDSFIE/FMSFIE Data Model
forfocltis, Infraseuctrs:and environment Organization
 Entity Sets-

» Broad grouping for data management purposes.
o Entity Classes-

» Grouping of data within each Entity Set for Data Management Purposes.
e Entity Types-

» Grouping of SDS Geospatial Features (i.e., items that appear graphically on a
map or drawing). Grouped within each Entity Class.

— Entities -

 |temsthat appear graphically on amap or drawing. Grouped within each
Entity Type. Each Entity Type may have one or more Entities.

e Attribute Tables -

» Relational database tables containing attribute data. Grouped within each
Entity Class.

e Domain Tables -

e Containslistsof “valid” or “permissible” values for specific attributesin an
Attribute Table.



CADD/GIS . | Size and Complexity -
TEEHNDLDE‘I’HEEMI‘EH
for facies nfrastructuréand envronment SDS/FMS Release 2.000

Size and Complexity -
SDSFIE/SDSFIE Release 2.000

Fie e 26 Entity Sets
Enity Classes | 181 Entity Classes
L cnmyimes | 1,006 Entity Types
e | 5,453 Entities (CADD & CADD Based GIS)
s 1,014  Attribute Tables (Database Tables)
- | || 25844 Attributes (Fields in Tables
t e 059  Domain Tables (List & Range)
s D 21,542  List Domain Values
—  JonRelations [ 18 Range Domains
About Browsing by Stucture 8,149 Relational Database Join Relationships
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TECHNOLOGY -~ CENTER FGDC Metadata

for facilities, infrastruct nd emiramment i

 FGDC “Content Standard for Digital Geospatial Metadata”
provides a standard for documenting content and information

about a geospatial data set (i.e., amap file).

 FGDC Metadata Standard “does not specify the means by which
this information is organized in a computer system or in a data
transfer, nor the means by which this information is transmitted,

communicated, or presented to the user.”

o See http://www.fgdc.gov/metadata/contstan.html for additional
Information.



TECHNOLOGY <~ CENTER SDSFIE Link to FGDC Metadata
for facilites, infrastructure®and environment Record

 FGDC metadatafile is compiled through the use of metadata
generator software.

o SDSFIE provides capability to link GIS database records related
to map files to the appropriate FGDC metadata file (record).
The attribute field “fgdc_ky” inthe SDSFIE “Map File” table
(cmgenmayp) provides this capability.
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CADD/GIS | | SDSFIE Link to FGDC Metadata

TECHNOLOGY = ~CENTER
i e preree—r Record

_ = D ata Attributes

Tri-Service Spatial Data Standards

Attribute Table Mame | emgenmap

.TEEHHEL'EF;'-‘I'--'EEHTEH; Common General Analog and Digital Map FGDC Metadata Identifier
Select the Table and Attribute
ad In:u:-rnmn:un_-:leneral - Attribute MName I fodc_ky

I-:mgenmap = D efinition 1 D armnain 1 DISa Reference )

Takle Position

|map_id Attribute Data Type I i Character Lencgth I 20
[T4  sStandard [ TS50 [ Mull: Allowed

u=er_flag

narrative [ [izplayable Attribute [ Required I~ Discriminator

map_names _ _
meta_id Revized in Release 1.8600

s Jc Adternate Key. A link to a FGDC-compliant metadsta database - |

or record.
=l

Frint Selected Attnbute




T&“ﬁféfgsvﬂnemﬁ Incorporating FGDC Metadata in
e R e PR | SDSFIE GIS Database

o SDSFIE aso provides capability to record metadata for
Individual featuresin amap file.

o SDSFIE provides capability to link GIS database records related
to map files to the appropriate FGDC metadata file (record).
The attribute field “metamap _id” in the SDSFIE “Metadata”
table (cngenmet) provides this capability.

* Theincorporation of FGDC Metadata records within a SDSFIE
compliant GIS database is optional.



CADD/GIS | Incorporating FGDC Metadata in
TECHNOLUGY 3z o-ITER SDSFIE GIS Database

for facilivies, infrastruce nd emiramment

Tri-Service Spatial Data Standards Table/Attribute Summary TSSDS Release - 1.800
June 29,1999

ENTITY SET MAME

COTMID T

ENTITY CLASS MAME

common_general
TABLE MAME TABLE LONG NAME TABLETYPE KEY COLUMN YER S5TDr
cmgenmet Corraroe Crreral Doletadata Huor- Graphic 1023 1200 TSEDS

TABLE DEFIMNITIOM This table cordaine stribntte table lewrel mmetadata, data abonat the atriogte data which iderdifies femne ke who
collected the datawhet it was collected, ard the acomacy of the Jdata.

ATTRIBTTE DATA CHAR DORMATM

MNARE TYPE LENGTH TABLE VER 5TD DEFINITION

theta id C 20 1.800 TES5L5 Privmary By, Oomdgquae , aser defired record or instarwce of atiriingte table metadata.

thetahapid [ 20 1.200 TEEDS Foreigp Feyr. &ousger defired dderdifier that refererices metadata that desaibes
individual or gronps of geospatial Tecords and erdities.

dateTeate I 1.400 TEEDS Thue date orwhich this metadats record weas fret aeated. Foohat for date is
TRV (ie., Septanber 15, 1994 = 199409157,

daterruond ity I 1.800 TEEDS Thue date orwhich the metadats Tecond or atribate table data wrac lact rodified oo
changed. Foomat for date is WY RIMAD D (ie., Septanber 15, 1994 = 199400157,

data by d C 16 d_tydata 1.400 TEEDS Thue type of data.

et 1mith d C 16 d_datemt 1.800 TEED5 Thee mwethod or process used to erder the atriate table data for which this metadats ic
collected ivto the st

sonarce_d [ 16 d_daterc 1.800 TEEDS The sonarce of the abriborte table data.

reliahle_d [ 16 d_datrel 1.800 TS5DS Ar mdication of the relisbilitye of the atfribomde table data.

it atrer C 12 1.800 TEEDS The viarme of the fdividaal or office responeible for mairtaiigg the atribote table data,

Teator [ 12 1.200 TEEDS The niarme of the dividaal or office that first aeated the stribete table data. (Last
ruate , First Buitial).

hdstiory [ 12 1.400 TEEDS Th history of the metadata.

tarTat Ture [ 240 1.400 TEEDS A desaription or other wmhique nfoomation corwceming the aabject dean, limited to 240
characters .

ser_flag [ 20 1.400 TEEDS A operator defired o area.  This atribemte can be used by the operator for nser

defired oyeten processes, B does not efect the oabject den's dats Ddesrine aad shoald
1ot be vsed to store the oabject itemn's data.

cordr ok d [ 16 d_Toolern 1.200 TEEDS £ boolean wahie that ddicates whether or not it is OF for gravding cordractor access o
the data

cec_clas d [ 16 d_metsec 1200 TEEDS Seomrity classificatiom of the data cordaied o the table.



CADD/GIS - | Incorporating FGDC Metadata in

TEGHN“'-EG";%EE”TE“- | SDSFIE GIS Database
for facitities, infrastru, emvironment
Surface Water Course CL Metadata
Table Name - hysurcrs Table Name - cmgenmet
PK - sur_crs id PK - meta_id
FK - meta id— rFK - metamap_id
| dentification | nfor mation Citation Information
Table Name - cmmetidt / Table Name - cmmetcit
PK - metamap_id PK - citatn_id
FK - citatn_id—
FK - timepdc_id
FK - metpoc_id———— Time Period I nfor mation
\ Table Name - cmmettim
Contact Information ~PK - timepdc _id

Table Name - cmmetcnt
PK - metpoc _id




A e =il Incorporating FGDC Metadata in

TECHNOLOGY - -CENTER SDSFIE GIS Database
for facilities, infrastructure®and enviranment. -~

| dentification I nfor mation
Table Name - cmmetidt
PK - metamap_id\

Spatial Data Organization | nformation
Table Name - cmmetsdo
PK - spatdo id
FK - metamap id—

Reference I nfor mation
Table Name - cmmetref Attribute
PK - metaref id Table Name - cmmetent
FK - metamap id PK - entity id
FK - metamap id

Spatial Reference Information
Table Name - cmmetspa

PK - coordpj_id
FK - metamap _id




CADD/GIS - | Incorporating FGDC Metadata in
TECHNOLOGY - CENTER

e N SDSFIE GIS Database
Distribution I nfor mation | dentification I nfor mation
Table Name - cmmetdst Table Name - cmmetidt
PK - digtrib_id PK - metamap_id
FK - metamap id —
FK- metpoc—'_d Time Period Information
FK - timepdc_id Table Name - cmmettim

PK - timepdc id

Data Quality Information

Table Name - cmmetdga _
PK - dataqual id i Contact I nformation
FK me;qmap_ id / Table Name - cmmetcnt
FK - timepdc_id — PK - metpoc_id

FK - metpoc id —
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TECHNOLOGY -~ CENTER SDSFIE Feature/Attribute Metadata

for facilities, iﬁmﬂﬂm ermiramment

o SDSFIE provides capability to record metadata for individual
features (i.e., Entity Types) and Attribute Table records.

o Theattributefield “meta id” inthe SDSFIE “Metadata’ table
(cmgenmet) provides this capability.

e For example:

— Assume a GI S contains data records for 100 power poles. The SDSHE
cmgenmet table provides the capability to record detailed metadata (e.g.,
accuracy of data source (scanned drawings, field survey, gps, etc.), date
data obtained & recorded, point-of-contact for record, etc.) for each
individual power pole.



TECHNOLOBY - cented | SDSFIE Feature/Attribute Metadata

for facilivies, infrastruce nd emiramment

Tri-Service Spatial Data Standards Table/Attribute Summary TSSDS Release - 1.800
June 29,1999

ENTITY SET MAME

COTMID T

ENTITY CLASS MAME

common_general
TABLE MAME TABLE LONG NAME TABLETYPE KEY COLUMN YER S5TDr
cmgenmet Corraroe Crreral Doletadata Huor- Graphic 1023 1200 TSEDS

TABLE DEFIMNITIOM This table cordaine stribntte table lewrel mmetadata, data abonat the atriogte data which iderdifies femne ke who
collected the datawhet it was collected, ard the acomacy of the Jdata.

ATTRIBTTE DATA CHAR DORMATM

MNARE TYPE LENGTH TABLE VER 5TD DEFINITION

theta id C 20 1.800 TES5L5 Privmary By, Oomdgquae , aser defired record or instarwce of atiriingte table metadata.

thetahapid [ 20 1.200 TEEDS Foreigp Feyr. &ousger defired dderdifier that refererices metadata that desaibes
individual or gronps of geospatial Tecords and erdities.

dateTeate I 1.400 TEEDS Thue date orwhich this metadats record weas fret aeated. Foohat for date is
TRV (ie., Septanber 15, 1994 = 199409157,

daterruond ity I 1.800 TEEDS Thue date orwhich the metadats Tecond or atribate table data wrac lact rodified oo
changed. Foomat for date is WY RIMAD D (ie., Septanber 15, 1994 = 199400157,

data by d C 16 d_tydata 1.400 TEEDS Thue type of data.

et 1mith d C 16 d_datemt 1.800 TEED5 Thee mwethod or process used to erder the atriate table data for which this metadats ic
collected ivto the st

sonarce_d [ 16 d_daterc 1.800 TEEDS The sonarce of the abriborte table data.

reliahle_d [ 16 d_datrel 1.800 TS5DS Ar mdication of the relisbilitye of the atfribomde table data.

it atrer C 12 1.800 TEEDS The viarme of the fdividaal or office responeible for mairtaiigg the atribote table data,

Teator [ 12 1.200 TEEDS The niarme of the dividaal or office that first aeated the stribete table data. (Last
ruate , First Buitial).

hdstiory [ 12 1.400 TEEDS Th history of the metadata.

tarTat Ture [ 240 1.400 TEEDS A desaription or other wmhique nfoomation corwceming the aabject dean, limited to 240
characters .

ser_flag [ 20 1.400 TEEDS A operator defired o area.  This atribemte can be used by the operator for nser

defired oyeten processes, B does not efect the oabject den's dats Ddesrine aad shoald
1ot be vsed to store the oabject itemn's data.

cordr ok d [ 16 d_Toolern 1.200 TEEDS £ boolean wahie that ddicates whether or not it is OF for gravding cordractor access o
the data

cec_clas d [ 16 d_metsec 1200 TEEDS Seomrity classificatiom of the data cordaied o the table.
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Bobby G. Carpenter, P.E.

Environmental Engineer

CADD/GIS Technology Center
for facilities, infrastructure, and environment
CEERD-ID-C
Army Engineer Research and Development Center
at Waterways Experiment Station
3909 Halls Ferry Road
Vicksburg, MS 39180-6199

phone: 601-634-4572
fax: 601-634-4584
E-mail: carpenb@wes.army.mil

CADD/GIS Technology Center Internet URL : http://tsc.wes.army.mil



