Quick Tour of the XSD’s
Introduction
The vector profile of the Census Geospatial Product Metadata standard is checked using the Vector.xsd schema. A schema is an xml document that describes the elements that can appear in an xml document, the attributes that can appear in an xml document, defines which elements are child elements, the order of child elements, the number of child elements, the data types for elements and attributes and the default and fixed values for elements and attributes.
Within the vectory.xsd schema is a complex type that calls a schema for each of the seven chapters of the FGDC/GPMS standard. To further complicate matters, these “chapter schemas” may in turn call on other schemas to check on certain elements.
 These schemas also contain simple and complex types. Simple types are elements that consist of only unstructured text and are used to limit the values an element may contain, while complex types are elements that contain sub-elements or attributes. Examples of both are given below:


Figure 1:  An example of a Simple Type


Figure2:  An example of a complex type

Vector Profile Example
 Below are all the steps a Perl script calling Saxon goes through to validate a MRF file in the vector format. The validation starts by calling the Vector.xsd schema, which hands of the validation to seven other schemas based on the FGDC chapters.
1. The  Vector.xsd schema is called by the Perl script.
2. The Vector.xsd schema checks for the “MRF” root element and then calls one schema for each Federal Geographic Data Committee Content Standard (FGDC) for Geospatial Metadata chapter.
a. Identification_Information
b. Data_Quality_Information
c. Spatial_Data_Organization_Information
d. Spatial_Reference_Information
e. Entity_and_Attribute_Information
f. Distribution_Information
g. Metadata_Reference_Information
3. The scripts calls the Identification_Information schema:
a. The program  goes to the Vector_type complex type, which then redirects the program to the Map_type complex type
b. The Map Complex type calls the Citation_Information_C_type complex type in the CitationInformation.xsd schema. This schema checks on the following elements:
i. Originator (Mandatory)
ii. Publication_Date (Mandatory)
iii. Title (Mandatory)
iv. Edition (Optional-As indicated by the minOccurs="0" attribute in the xsd:element)
v. The optional compound element  Geospatial_Data_Presentation_Form
1. Series_Information (Optional)

a. Series_Name (Mandatory if  Series_Information is used)

b. Issue_Identification( Mandatory if  Series_Information is used)

2. Other_Citation_Details (Optional)

3. Online_Linkage (Mandatory if Geospatial_Data_Presentation_Form is used): This element can occur an unlimited number of times, as indicated by the maxOccurs=”unbounded” attribute.
c. The program goes back to the Map complex type in the Identification_Information schema, where the Description_With_AFF_type complex type is called.  This complex type checks on the following elements:
i. Abstract (Mandatory)

ii. Purpose (Mandatory)

iii. Subject_Entity(Mandatory)

iv. Survey_Instance_Name (optional –as indicated by the minOccurs="0" in the element)
v. Survey_Name  (optional :as indicated by the minOccurs="0" in the element element)

vi.  Supplemental_Information (optional):This element is optional, as indicated by the minOccurs="0" in the element element.
d. The program goes back to the Map complex type in the Identification_Information schema, where the Time_Period_of_Content_type complex type is called. This complex type checks on the following elements:
i. Currentness_Reference (Mandatory). This is checked by calling the Currentness_Reference_type. This latter simple type checks to make sure that Correctness Reference element has a value of either “ground condition” or “publication date”.
e. The program goes back to the Map complex type in the Identification_Information schema, where the Status type complex type is called. This  complex type consists of the following elements:

1. Progress. (Mandatory) Checked by calling the Progress_type complex type.  This complex type checks to make sure that the element has a value of either “Complete”, “In work” or “Planned”.

2. Maintenance_and_Update_Frequency (Mandatory) Checked by calling the Maintenance_and_Update_Frequency_type complex type. This complex type checks to make sure that the element has a value of either “Continually”, “Daily”, “Weekly”, “Monthly”,  “Annually”, “Unknown”, "As needed”,   "Irregular" or "None planned".
f. The program goes back to the Map complex type in the Identification_Information schema, where the Spatial_Domain_With_G-Polygon_type complex type is called. This  complex type consists of the following elements:

i. West_Bounding_Coordinate (Mandatory). This is checked by calling the Longitude_type complex type in the MiscTypesAndGroups.xsd schema. This complex type checks to make sure that the value is between -180 and 180.
ii. East_Bounding_Coordinate (Mandatory). This is checked by calling the Longitude_type in the MisctypesAndGroups.xsd schema. This complex type checks to make sure that the value is between -180 and 180.

iii. North_Bounding_Coordinate (Mandatory). This is checked by calling the Latitude_type in the MisctypesAndGroups.xsd schema. This complex type checks to make sure that the value is between -90 and 90.
iv. South_Bounding_Coordinate (Mandatory).  This is checked by calling the Latitude_type in the MisctypesAndGroups.xsd schema. This complex type checks to make sure that the value is between -90 and 90.

v. Data_Set_G-Polygon (Optional): This element is optional, as indicated by the minOccurs =0 attribute.
g. The program goes back to the Map complex type in the Identification_Information schema, where the Theme_Keywords_type is called. This complex type consists of the following elements:
i. Theme_ISO (Mandatory). This element is checked by calling the ISO_Theme_Keyword_type. This complex type checks to make sure that the “"Theme_Keyword_Thesaurus_ISO” element has a value of "ISO 19115 Topic Categories" and that the "Theme_Keyword" element has a value of "Farming”, "Biota", "Boundaries", "Atmosphere", "Economy", "Elevation", “"Environment”, "GeoscientificInformation", "Health", "ImageryBaseMapsEarthCover", "IntelligenceMilitary",  "InlandWaters", "Location", "Oceans", "Planning/Cadastre", "Society", "Structure", "Transportation" or "Utilities/Communications". These are the required ISO keywords.
ii. Theme (Mandatory). This is checked by calling the Regular_Theme_Keyword_type. This complex type checks to make sure that the "Theme_Keyword_Thesaurus" and "Theme_Keyword" exists.
iii. Place (Mandatory). This is checked by calling the "Place_Keyword_type" element. This complex type checks to make sure that the ”Place_Keyword_Thesaurus” and "Place_Keyword" elements exist.
iv. Place_INCITS (Mandatory): This is checked by calling the "Place_Keyword_type" element. This complex type checks to make sure that the ”Place_Keyword_Thesaurus” and "Place_Keyword" elements exist.

v. Place_INCITSB (Mandatory): This is checked by calling the "Place_Keyword_type" element. This complex type checks to make sure that the”Place_Keyword_Thesaurus” and "Place_Keyword" elements exist.
h. The program goes back to the Map complex type in the Identification_Information schema, where the Access_Constraints element is checked. This is done by calling the Constraints_type, which checks to make sure that this element has a string length of at least one character.
i. The Use_Constraints element is checked by the script.  This is done by calling the Constraints_type, which checks to make sure that this element has a string length of at least one character.

j. The Title_13_Restrictions element is checked.  This is done by calling the “Title_13_type", which checks to make sure that the element has at least one character.
k. The All_Mandatory_Type in the ContactInformation.xsd schema is called. This complex type checks for the following elements:
i. Contact_Organization
ii. The  complex element "Contact_Address" (Mandatory), which consists of the following elements

1. Address_type (Mandatory). This element has to have a value of “mailing” and a minimum character length of 1.
2. Address (Mandatory). This element has to have a minimum character length of 1.
3. City (Mandatory). This element has to have a minimum character length of 1.

4. State_or_Province (Mandatory). This element has to have a minimum character length of 1.

5. Postal_Code (Mandatory).  This element has to have a minimum character length of 5.

6. Country   (Mandatory).  This element has to have a minimum character length of 1.

7. Contact_Voice_Telephone (Mandatory).  This element has to have a minimum character length of 1.

8. Contact_Facsimile_Telephone (Mandatory).  This element has to have a minimum character length of 1.

9. Contact_Electronic_Mail_Address (Mandatory).  This element has to have a minimum character length of 1 and have either a value of “geo.tiger@census.gov” or “geo.geography@census.gov”.
l. The Browse Graphic element (Optional) is checked for. This is done by calling the Browse_Graphic_type complex type, which consists of the following elements:
i. Browse_Graphic_File_Name: (Mandatory if the Browse Graphic element is used)

ii. Browse_Graphic_File_Description :(Mandatory if the Browse Graphic element is used)

iii. Browse_Graphic_File_type : (Mandatory if the Browse Graphic element is used) This is done by calling the Browse_Graphic_File_type_type complex type, which checks to makes sure that the element has a value of either “CGM”,  "EPS”, "EMF", "GIF", "JPEG", "PBM", "PS", "TIFF", "WMF", or "XWD".

m. The Data_Set_Character_Set element (Mandatory) is checked for. This is done by calling the Character_Set_type complex type in the MisctypesAndGroups.xsd schema. This schema checks that the element consists of the value "8859part1".
n. The Data_Set_Language (Mandatory) element is checked for. This is done by Data_Set_Language complex type in the MisctypesAndGroups.xsd schema. This schema checks that the element‘s value is either "eng", "fre" or "spa".

o.  The Native_Data_Set_Environment (Optional) is checked for. This is indicated by the minOccurs="0" attribute.
p. The Cross_Reference (Optional) compound element is check for. This is done by calling the Citation_Information_B_type in the CitationInformation.xsd. This complex type checks for the following elements:
i. Originator:  This element can occur an unlimited number of times, as indicated by the maxOccurs="unbounded" attribute. This element is mandatory if the cross reference element is used.
ii. Publication_Date: This element has a minimum length of four characters. This element is mandatory if the cross reference element is used.

iii. Title. This element has a minimum length of one character. This element is mandatory if the cross reference element is used.

iv. Edition: This element is optional, as indicated by the minOccurs="0" attribute
4. The program goes back to the Vector.xsd schema, where the DataQualityInformation.xsd schema is called. 
a. The program goes to the Vector_Type complex type.

b. The programs checks on the Attribute_Accuracy_Report element (Mandatory). This element must have a minimum length of one character.
c. The program checks on the Attribute_Accuracy_Report element (Mandatory): This element must have a minimum length of one character.

d. The program checks on the Logical_Consistency_Report element (Mandatory): This element must have a minimum length of one character.

e. The program checks on the Completeness_Report element (Mandatory): This element must have a minimum length of one character.

f. The program checks for the Horizontal_Positional_Accuracy_Report (Optional):  This element is optional, as indicated by the minOccurs="0" attribute.
g. Quantitative_Horizontal_Positional_Accuracy_Assessment (Optional):   This compound element is optional, as indicated by the minOccurs="0" attribute. It can also occur an unlimited number of times, as indicated by the maxOccurs="unbounded" attribute. This element consists of the following elements.

i. Horizontal_Positional_Accuracy_Value (Optional):  This element must be a string, as indicated by the type="mtag: vstring" attribute.
ii. Horizontal_Positional_Accuracy_Explanation: This element must be a string, as indicated by the type="mtag:vstring" attribute.

h. Source_Information (Mandatory): This compound element can occur an unlimited number of times, as indicated by the maxOccurs="unbounded" attribute. This compound element consists of the following types/elements:
i. The Citation_Information_A_Group  in the CitationInformation.xsd schema. This group checks for the following elements:
1. Originator (Mandatory): This element can occur an unlimited number of times, as indicated by the maxOccurs="unbounded" attribute. This element must have a minimum length of one character.
2. Publication_Date (Mandatory): This element must a minimum length of four characters

3. Title (Mandatory):  This element must have a minimum length of one character.

4. Other_Citation_Details (Optional): This element is optional, as indicated by the minOccurs="0" attribute.

ii. The type_of_Source_Media element. This element is checked by calling the type_of_Source_Media_type simple type. This simple type checks that the element consists of one of the following values: "paper",  stable-base material",  "microfiche",  "microfilm",  "audiocassette",  "chart",  "filmstrip",  "transparency",  "videocassette",  "videodisc",   "videotape",  "physical model",  "computer program",  "disc",  "cartridge tape",  "magnetic tape",  "online",  "CD-ROM",  "electronic bulletin board" or  "electronic mail system".
iii. The Time_Period_Information_Group is called to check  the following elements:

1. Beginning_Date: This element must a minimum length of one character.

2. Ending_Date:  This element must a minimum length of one character.
iv. Source_Currentness_Reference:  This element is checked by the Source_Currentness_Reference_type simple type. This simple checks that the value of this element is either "ground condition" or "publication date"
v. Source_Citation_Abbreviation (Mandatory): This element must have a minimum length of one character.
vi. Source_Contribution (Mandatory): This element must have a minimum length of one character.

vii. The Process_Step compound element. This element can occur an unlimited number of times, as indicated by the maxOccurs="unbounded" attribute. This element consists of the following elements:

1. Process_Description (Mandatory): This element must have a minimum  value of one character
2. Source_Used_Citation_Abbreviation (Mandatory): This element must have a minimum  value of one character

3. Process_Date (Mandatory): This element is checked by the Process_Date_type simple type. This simple type checks that the element has a minimum length of one character.

4. Source_Produced_Citation_Abbreviation (Optional). This element is optional, as indicated by the minOccurs="0" attribute and can occur an unlimited number of times, as indicated by the maxOccurs="unbounded" attribute.

5. The  program goes back to the Vector.xsd schema, where the SpatialDataOrganizationInformation.xsd schema is called.
a. The script goes to the Vector_type complex type
b. The script checks the Indirect_Spatial_Reference element (Mandatory): This element must have a minimum length of one character

c. The script checks the Direct_Spatial_Reference_Method (Mandatory): This element is checked by the Direct_Spatial_Reference_Method simple type. This simple type makes sure that the element has a value of either "Point" or "Vector".

d.   The script checks the SDTS_Terms_Description compound element. This element can occur an unlimited number of times. This compound elements consists of the following elements:
i. SDTS_Point_and_Vector_Object_type (Mandatory): This element is checked by the SDTS_Point_and_Vector_Object_type simple type. This simple type checks to make sure that the element has a value of either  "Point", "Entity point", "Label point", "Area point", "Node, planar graph", "Node, network", "String", "Link",  "Complete chain",  "Area chain",  "Network chain, planar graph",  "Network chain, nonplanar graph", "Circular arc, three point center",  "Elliptical arc",  "Uniform B-spline", "Piecewise Bezier", "Ring with mixed composition",  "Ring composed of strings",  "Ring composed of chains",  "Ring composed of arcs",  "G-polygon",  or "GT-polygon composed of rings".
6. The program goes back to the Vector.xsd, where SpatialReferenceInformation.xsd schema is called
a. The script calls the Vector_type complex type is called.

b. The Horizontal_Coordinate_System_Definition element is called. This is a compound element in which one of three compound elements is used: Geographic, Planar or Local.
i. If the xml document has the Geographic compound element, the script goes to the Geographic_type compound type to check on the Geographic compound element. It consists of the following elements:
1. Latitude_Resolution (Mandatory): This element has minimum length of one character
2. Longitude_Resolution (Mandatory):  This element has minimum length of one character

3. Geographic_Coordinate_Units (Mandatory)

ii. If the xml document has the Planar compound element, the script goes to the Planar_type complex type to check on the Planar compound element. It consists of the following elements:
1. Map_Projection(Mandatory): The Map_Projection_Name_Type is called. It checks to make sure the element has one of the following values: 
"Albers_Conical_Equal_Area", "Albers_Conical_Equal_Area_for_Alabama", "Albers_Conical_Equal_Area_for_Alaska",

"Albers_Conical_Equal_Area_for_American_Samoa"
"Albers_Conical_Equal_Area_for_Samoa"
"Albers_Conical_Equal_Area_for_Arizona"
"Albers_Conical_Equal_Area_for_Arkansas"
"Albers_Conical_Equal_Area_for_California"
"Albers_Conical_Equal_Area_for_Colorado"
"Albers_Conical_Equal_Area_for_Connecticut"
"Albers_Conical_Equal_Area_for_Delaware"
"Albers_Conical_Equal_Area_for_District_of_Columbia"
"Albers_Conical_Equal_Area_for_Federated_States_of_Micronesia"
"Albers_Conical_Equal_Area_for_Florida"
"Albers_Conical_Equal_Area_for_Georgia"
"Albers_Conical_Equal_Area_for_Guam"
"Albers_Conical_Equal_Area_for_Hawaii"
"Albers_Conical_Equal_Area_for_Idaho"
"Albers_Conical_Equal_Area_for_Illinois"
"Albers_Conical_Equal_Area_for_Indiana"
"Albers_Conical_Equal_Area_for_Iowa"
"Albers_Conical_Equal_Area_for_Kansas"
"Albers_Conical_Equal_Area_for_Kentucky"
"Albers_Conical_Equal_Area_for_Louisiana"
"Albers_Conical_Equal_Area_for_Maine"
"Albers_Conical_Equal_Area_for_Marshall_Islands"
"Albers_Conical_Equal_Area_for_Maryland"
"Albers_Conical_Equal_Area_for_Massachusetts"
"Albers_Conical_Equal_Area_for_Michigan"
"Albers_Conical_Equal_Area_for_Minnesota"
"Albers_Conical_Equal_Area_for_Mississippi"
"Albers_Conical_Equal_Area_for_Missouri"
"Albers_Conical_Equal_Area_for_Montana"
"Albers_Conical_Equal_Area_for_Nebraska"
"Albers_Conical_Equal_Area_for_Nevada"
"Albers_Conical_Equal_Area_for_New_Hampshire"
"Albers_Conical_Equal_Area_for_New_Jersey"
"Albers_Conical_Equal_Area_for_New_Mexico"
"Albers_Conical_Equal_Area_for_New_York"
"Albers_Conical_Equal_Area_for_North_Carolina"
"Albers_Conical_Equal_Area_for_North_Dakota"
"Albers_Conical_Equal_Area_for_Northern_Mariana_Islands"
"Albers_Conical_Equal_Area_for_Ohio"
"Albers_Conical_Equal_Area_for_Oklahoma"
"Albers_Conical_Equal_Area_for_Oregon"
"Albers_Conical_Equal_Area_for_Palau"
"Albers_Conical_Equal_Area_for_Pennsylvania"
"Albers_Conical_Equal_Area_for_Puerto_Rico"
"Albers_Conical_Equal_Area_for_Rhode_Island"
"Albers_Conical_Equal_Area_for_South_Carolina"
"Albers_Conical_Equal_Area_for_South_Dakota"
"Albers_Conical_Equal_Area_for_Tennessee"
"Albers_Conical_Equal_Area_for_Texas"
"Albers_Conical_Equal_Area_for_Utah"
"Albers_Conical_Equal_Area_for_Vermont"
"Albers_Conical_Equal_Area_for_Virgin_Islands"
"Albers_Conical_Equal_Area_for_Virginia"
"Albers_Conical_Equal_Area_for_Washington"
"Albers_Conical_Equal_Area_for_West_Virginia"
"Albers_Conical_Equal_Area_for_Wisconsin"
"Albers_Conical_Equal_Area_for_Wyoming"
"Azimuthal_Equidistant"
"Equidistant_Conic"
"Equirectangular"
"General_Vertical_Near-sided_Perspective"
"Gnomonic"
"Lambert_Azimuthal_Equal_Area"
"Lambert_Conformal_Conic"
"Mercator"
"Modified_Stereographic_for_Alaska"
"Miller_Cylindrical"
"Oblique_Mercator"
"Orthographic"
"Polar_Stereographic"
"Polyconic"
"Robinson"
"Sinusoidal"
"Space_Oblique_Mercator"
"Stereographic"
"van_der_Grinten"
"Other_Projections_Definition"
2. The script then goes to the type for the projection in the xml file, where the parameters for that particular element are checked. 
iii. If the script has the Local compound element, the script goes to the "Local_type" complex type, where the following elements are checked:
1. Local_Description (Mandatory): This element must have a minimum character length of 1

2. Local_Georeference_Information (Mandatory): This element must have a minimum character length of 1

c. The Geodetic_Model_type is called. This complex type checks on the following elements
i. Horizontal_Datum_Name(Mandatory): this element is checked by the  Horizontal_Datum_Name_type, which checks to make sure that this element has a value of "North American Datum of 1927" or "North American Datum of 1983"
ii. Ellipsoid_Name (Mandatory): This element is checked by the Ellipsoid_Name_type, which makes sure that this element has a value of "Clarke 1866" or "Geodetic Reference System 80"
iii. Semi_major_Axis(Mandatory): This element is checked by the positiveFloat simple type in the  MisctypesAndGroups.xsd schema. This simple type checks to make sure that all the values in this element are greater than 0.
iv. Denominator_of_Flattening_Ratio (Mandatory): This element is checked by the positiveFloat simple type in the MisctypesAndGroups.xsd schema. This simple type checks to make sure that all the values in this element are greater than 0.

7. The script goes back to the Vector.xsd, where the  EntityAndAttributeInformation.xsd is called
a. The script goes to the Vector_type complex type
b. Checks the Detailed_Description compound element (conditionally mandatory): this element can occur an unlimited number of times. This compound element contains the following elements

i. Entity_type (Mandatory if Detailed_Description is used): This compound element is checked by the Entity_type_type complex type. This complex type checks the following elements:
1. Entity_type_Label (Mandatory if Detailed_Description is used)
2. Entity_type_Definition (Mandatory if Detailed_Description is used)
3. Entity_type_Definition_Source (Mandatory if Detailed_Description is used)
ii. Attribute(Mandatory if Detailed_Description is used): This compound element consists of two complex types: Attribute_Group and Attribute_Domain_Values_B_Group:
1. Attribute_Group (Mandatory): This compound element consists of the following elements:
a. Attribute_Label
b. Attribute_Definition
c. Attribute_Definition_Source
2. Attribute_Domain_Values_B_Group (Mandatory if Detailed_Description is used): This compound element consists of three groups of compound elements: Enumerated_Domain, Range_Domain , Codeset_Domain or Unrepresentable_Domain. The user must choose one of these groups to use this elements.
a. The Enumerated_Domain compound element consists of the following elements:
i. Enumerated_Domain_Value (Mandatory if  Enumerated_Domain is used)

ii. Enumerated_Domain_Value_Definition (Mandatory if Enumerated_Domain is used)

iii. Enumerated_Domain_Value_Definition_Source (Mandatory if  Enumerated_Domain is used)

b. The Range_Domain compound element consists of the following elements:
i. Range_Domain_Minimum (Mandatory if  Range_Domain is used)

ii. Range_Domain_Maximum (Mandatory if  Range_Domain is used)

iii. Attribute_Units_of_Measure (optional, as indicated by the minOccurs="0"
c. The Codeset_Domain compound consists of the following elements:

i. Codeset_Name (Mandatory if  Codeset_Domain is used)

ii. Codeset_Source (Mandatory if  Codeset_Domain is used)
d. The Unrepresentable_Domain consists of the Unrepresentable_Domain
iii. Overview_Description: This compound elements consists of the following elements:

1. Entity_and_Attribute_Overview (Mandatory)
2. Entity_and_Attribute_Detail_Citation (Mandatory)

8. The  Script goes to the Vector.xd, where the DistributionInformation.xsd schema is called

a. The script goes to the Vector_type complex type
b. The script checks the Distributor compound element by going to the Some_Optional_type   complex type in the ContactInformation.xsd schema. This compound element consists of the following elements:
i. Contact_Organization(Mandatory): This element must have a minimum length of one character
ii. Contact_Address compound element (Mandatory): This compound element can occur an unlimited number of times, as indicated by the maxOccurs="unbounded" attribute. It consists of the following elements

1. Address_type (Mandatory): This element will always have a value of “mailing”

2. Address: (Mandatory): This element must a minimum character length of one character and can occur an unlimited number of times, as indicated by the maxOccurs="unbounded" attribute
3. City (Mandatory): This element must character length of one character

4. State_or_Province:  This element must character length of one character

5. Postal_Code: (Mandatory) This element must character length of one character

6. Country  (Mandatory): This element must character length of one character

7. Contact_Voice_Telephone (Mandatory): This element must character length of one character and can occur an unlimited number of times, as indicated by the maxOccurs="unbounded” attribute.

8. Contact_Facsimile_Telephone (Optional): This element is optional, as indicated by the minOccurs="0" attribute.

9. Contact_Electronic_Mail_Address Telephone (Optional): This element is optional, as indicated by the minOccurs="0" attribute. If this element is used, it must have a value of either geo.tiger@census.gov or geo.geography@census.gov
iii. Resource_Description (optional): This element is optional, as indicated by the minOccurs="0" attribute.
iv. Standard_Order_Process (Mandatory): This is a compound element that can occur an unlimited number of times, as indicated by the maxOccurs="unbounded” attribute. The user can choose between one the following elements of the following elements Non-Digital_Form or Digital_Form :
1. Non-Digital_Form (Optional): This element must a minimum character length of one character

2. Digital_Form (Optional):  This compound element consists of the following elements:

a. Format_Name (Mandatory): The element is checked by the Format_Name_type simple type. This simple type makes sure that the  element  has a value of either "ARCE", "ARCG", "ASCII", "BIL", "BIP", "BSQ", "CDF”, "CFF", "COORD", "DEM", "DFAD",  "DGN", "DIGEST", DLG", "DTED", "DWG","DX90", "DXF", "ERDAS", "GRASS",  "HDF", "IGDS”, "IGES", "MOSS", "netCDF",  "NITF", "RPF", "RVC", "RVF", "SDTS", "SIF",  "SLF", "TIFF",  "TGRLN",  or "VPF".
b. File_Decompression_Technique (Mandatory): This element is checked by the File_Decompression_Technique simple type. This simple type checks to make sure that the element has a value of either "No compression applied", "PK-ZIP, version 1.93 A or higher",  or "No compression technique"
c. Transfer_Size(Optional): This element is optional, as indicated by the minOccurs="0" attribute,  and is checked by the positiveFloat simpletype, which checks to make sure that all the values for this element are 0 or above. 

d. Digital_Transfer_Option: The user has two choices:  Newtork_Resource_Name or Offline_Option
i. Network_Resource_Name (Optional): This element is optional, as indicated by the minOccurs="0" attribute, and can occur an unlimited number of times, as indicated by maxOccurs="unbounded" attribute.

ii. Offline_Option (Optional): This element is optional as indicated by the minOccurs="0" attribute. This compound element is checked by the Offline_Option_Group simpletype. This compound element consists of the following elements: 
1. Offline_Media (Mandatory): This element is checked by the Offline_Media_type simple type to make sure that the element has one of the following values: "CD-ROM", "3-1/2 inch floppy disk", "5-1/4 inch floppy disk", "9-track tape", "4 mm cartridge tape",  "8 mm cartridge tape" or "1/4-inch cartridge tape"
2. Recording_Format (Mandatory): This element is checked by the Recording_Format_type simple type checks to make sure the element has one of the following values: "cpio", "tar", "High Sierra", "ISO 9660", "ISO 9660 with Rock Ridge extensions", "ISO 9660 with Apple HFS extensions"
e.  Fees (Mandatory): This element must have a minimum    character length of one character
f. Ordering_Instructions (Optional): This element is optional, as indicated by the minOccurs="0" attribute and must have a minimum character length of one character
g. Technical_Prerequisites (Mandatory): This element must have a minimum character length of one character.
9. The script goes back to the Vector.xsd, where the MetadataReferenceInformation.xsd schema is called.
a. The script goes to the Vector_type simple type, which directs the script  to the Legacy_Atlas_type
b. This simple type checks for the Metadata_Date element (Mandatory). This element must have a minimum length value of four characters and maximum value of eight characters. The first character must either be a 1 or 2. The next three characters must be number between 0-9
c. The script checks the compound Metadata_Contact element (Mandatory). This element is checked by the All_Mandatory_type complex type in the ContactInformation.xsd schema. This compound element consists of the following elements:

i. Contact_Organization (Mandatory): This element must have a minimum length of one character
ii. Contact_Address (Mandatory): this compound element consists of the following elements

1. Address_type (Mandatory): This element must have a minimum length of one character.

2.  Address (Mandatory):  This element must have a minimum length of one character.

3. City (Mandatory):  This element must have a minimum length of one character.
4. State_or_Province (Mandatory):  This element must have a minimum length of one character.

5. Postal_Code (Mandatory):  This element must have a minimum length of five characters.

6. Country (Mandatory):  This element must have a minimum length of one character.

7. Contact_Voice_Telephone (Mandatory):  This element must have a minimum length of one character and can occur an unlimited number of times, as indicated by the maxOccurs="unbounded".
8. Contact_Facsimile_Telephone (Mandatory):  This element must have a minimum length of one character.

9. Contact_Electronic_Mail_Address (Mandatory):  This element must have a minimum length of one character.

iii. Metadata_Standard_Version (Mandatory):  This element must have a minimum length of one character.

iv. Metadata_Character_Set (Mandatory):  This element must have a minimum length of one character and is checked by the Character_Set_type simple type in the MisctypesAndGroups.xsd schema. This simple type checks to make sure that this element has a value of "8859part1".
v. Metadata_File_Identifier (Mandatory):  This element must have a minimum length of one character
vi. Metadata_Language (Mandatory):  This element must have a minimum length of one character and is checked by the Character_Set_type simple type in the MisctypesAndGroups.xsd schema. This simple type checks to make sure that this element has a value of either "eng", "fre" or "spa".
<xsd:element name="MRF">


    <xsd:complexType>


      <xsd:sequence>


        <xsd:element name="Identification_Information" type="ii:Vector_Type"/>


        <xsd:element name="Data_Quality_Information" type="dqi:Vector_Type"/>


        <xsd:element name="Spatial_Data_Organization_Information" type="sdoi:Vector_Type"/>


        <xsd:element name="Spatial_Reference_Information" type="sri:Vector_Type"/>


        <xsd:element name="Entity_and_Attribute_Information" type="eaai:Vector_Type"/>


        <xsd:element name="Distribution_Information" type="di:Vector_Type"/>


        <xsd:element name="Metadata_Reference_Information" type="mri:Vector_Type"/>


      </xsd:sequence>


<xsd:attribute name="profile_type" type="mtag:profile_type_Type"/>


    </xsd:complexType>


  </xsd:element>





<xsd:simpleType name="Source_Currentness_Reference_Type">


                <xsd:union>


                        <xsd:simpleType>


                                <xsd:restriction base="xsd:string">


                                <xsd:enumeration value="ground condition"/>


                                <xsd:enumeration value="publication date"/>


                                </xsd:restriction>


                        </xsd:simpleType>


                        <xsd:simpleType>


                                <xsd:restriction base="mtag:vstring"/>


                        </xsd:simpleType>


                </xsd:union>


        </xsd:simpleType>
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