Rationale Document for the Logical Data Model 
Ground-Warfighter Geospatial Data Model (GGDM) version 2.1
APPENDIX – Metadata
November 17, 2011 

Report Date: November 17, 2011
Contract No W5J9CQ-11-D-0005 Task Order 0007

Unclassified

SAIC, Geo-Spatial Technologies & Information Division
Authors:

Annette Janett Filer, SAIC

Dr. Barry Schimpf, Zekiah Technologies, Inc

Contributors:

Robert (Bob) Gaines, SAIC

Dr. Dale D. Miller, SAIC

Nancy Towne, U.S. Army Geospatial Center

Prepared for:

U.S. Army Geospatial Center (AGC)
Document Revisions:

· November 17, 2011 GGDM 2.1
Table of Contents
11.
Metadata


1Overview


1Metadata Sources


1Metadata Relationships


2Using Metadata Entities


2Metadata and the GGDM


32.
Conclusion




Acronyms

This document and associated release materials may make use of several acronyms. 

AGC
Army Geospatial Center

GGDM
Ground-Warfighter Geospatial Data Model

LDM
Logical Data Model

NAS

NSG Application Schema


NGA
National Geospatial-Intelligence Agency

NSG
National System for Geospatial-Intelligence

PDM
Physical Data Model

SME
Subject Matter Expert

TDS
Topographic Data Store

TGD
Theater Geospatial Database

1. Metadata
Overview

Feature level metadata is valuable for situations where data is added or updated on a feature by feature basis and shared or distributed between organizations. Often the receiving organization needs this metadata to ascertain the quality of the data by gaining a better understanding of the collection constraints. Manual metadata encoding is difficult and the quantity of metadata required to make effective decisions about “fitness for use” of a dataset is not well understood. Minimally, the GGDM provides metadata representation for a nearly complete history of the data from initial entry, through enhancements, corrections, and updates over time. Looking at metadata from the perspective of data collection, the data collector records metadata distinctly from the feature instance and links the two. The same metadata information might be applied to a set of feature instances. In developing geospatial systems, the physical implementation of metadata relationships are often overlooked or not fully defined. Software solutions may be required to manage and enforce metadata relationships.

Metadata Sources
The GGDM includes some important metadata elements originating from three sources: National System for Geospatial-Intelligence (NSG) Topographic Data Store (TDS), NSG Application Schema (NAS), and Theater Geospatial Database (TGD). These metadata elements and the experimental usage of them will help guide the GGDM in future metadata decisions. 
Metadata feature concepts included in the GGDM:
	Entity
	Feature Class
	Source

	DATASET_S
	DatasetSrf
	NSG TDS

	NON_SPATIAL_MD_ENT_COLLECT_S
	CollectionSrf
	NSG TDS

	SPATIAL_MD_ENT_COLLECT_S
	CollectionSrf
	NSG TDS

	FEATURE_GA_METADATA_T
	InformationTblExt
	NSG NAS and TGD

	FEATURE_ATT_GA_METADATA_T
	InformationTblExt
	NSG NAS and TGD


Metadata attribute concepts included in the GGDM:

	Attribute
	Source

	Restriction Information : Security Attributes Group (resource non-intelligence community markings)
	NSG TDS

	Restriction Information : Security Attributes Group (resource owner-producer)
	NSG TDS

	Restriction Information : Security Attributes Group (resource classification)
	NSG TDS

	Process Step Information : Resource Content Originator
	NSG TDS

	Geometry (Horizontal) : Horizontal Accuracy Category
	TGD

	Feature GEOINT Assurance Metadata : Delineation Known
	TGD


Metadata Relationships

The GGDM logical data model (LDM) includes the relationships:

· Every feature instance has exactly one Spatial Metadata Entity Collection (SPATIAL_MD_ENT_COLLECT_S)

· Every feature instance has zero or more associated Non-Spatial Metadata Entity Collection(s) (NON_SPATIAL_MD_ENT_COLLECT_S)

· Every feature instance has zero or more associated Feature Attribute GEOINT Assurance Metadata (FEATURE_ATT_GA_METADATA_S)

· Every feature instance has zero or more associated Feature GEOINT Assurance Metadata (FEATURE_GA_METADATA_S)

Upon reviewing the Esri implementation of TDS 2.0 it was found that no relationships were implemented in the physical data model (PDM). Therefore, the GGDM physical model includes no explicit relationships with respect to these metadata features or any other metadata features. 

Using Metadata Entities

Based on the TDS 2.0 implementation, interactions with National Geospatial-Intelligence Agency (NGA) Subject Matter Experts (SMEs) provide an understanding of how the metadata is expected to be used by NGA and where further extensions may be needed to meet data collection needs of the ground-warfighter using the GGDM.
Spatial Metadata Entity Collection

NGA is collecting and retaining data in gridded “cells” (meaning feature geometries will be clipped to cell boundaries) and each cell is to be represented by a set of Spatial Metadata Entity Collection features that are “complete and non-overlapping” (possibly a single feature instance). Spatial relationships from standard Esri geospatial tools (“spatial join”) are used to associate the Spatial Metadata Entity Collection with all overlapping feature instances in the cell. A key constraint is any data modifications will result in the re-release of the entire cell of NGA content with an updated Spatial Metadata Entity Collection feature(s) that represents the most recent or summarized metadata. The other constraint is the feature boundaries must all be correctly aligned with the overlayed metadata feature(s).

The advantage of this approach is that it does not impose strict relationships upon the physical implementation, as these cause performance problems for some physical database vendors. This method also results in minimal and straightforward metadata content. The approach is acceptable for a high-level data producer such as NGA that distributes cells of data and rarely changes or enhances the content.

The disadvantage of this approach is that it does not scale well to data collectors and data enhancement operations working on sub-cell sized data collections and it does not allow for regions that have multiple sources (with separate and independent metadata information). Geospatial clipping requirements to segment features to specific boundaries for the purposes of metadata specification are expected to result in problems with data accuracy, and eventually will impact performance. 

Non-Spatial Metadata Entity Collection

The Non-Spatial Metadata Entity is present without restriction and the spatial tools are used to match the metadata features and feature instances. This implies the boundaries are aligned, meaning feature instances must be segmented to align with metadata. Again, this approach may be sufficient for a large global data producer, where metadata is updated infrequently and across large geospatial regions, but it is not likely to meet the needs of the smaller scale data collector and it does not address the need for accurate metadata collection at a high resolution.

Metadata and the GGDM
The GGDM conforms to the current metadata implementation as found in the TDS implementation. This metadata implementation is believed to be inadequate for all of the GGDM stakeholders and detailed comments and suggestions in this area are currently being accepted. Research and discussion on effective methods of including and implementing metadata will be performed in order to evaluate an approach for inclusion of more comprehensive metadata that meets the long term needs of the GGDM stakeholders.

GGDM provides two new metadata entities for review and use. These metadata entities/features are based on the NAS and have lineage to requirements from TGD. They have been extended (from the NAS) with attribution allowing for direct references to the related feature and/or attribute to which the metadata applies.
The GGDM extended metadata entities are:

Feature GEOINT Assurance Metadata
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Feature Attribute GEOINT Assurance Metadata
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The extended metadata entities found in the GGDM are to be used to express the metadata values of Currency Date and Time, Data Quality and Existence Certainty. Both metadata entities also provide a Memorandum field that may capture additional details. 
2. Conclusion

Metadata is recognized as an important part of the geospatial information capture process, yet it is also very difficult to capture. The GGDM provides the baseline metadata as found in the NSG TDS implementation and additional capabilities to capture feature level metadata and attribute level metadata. The effort is incomplete and subject to future reviews and refinement.
�  Feature Attribute and Feature metadata are found in the GGDM, but they are NOT found in the TDS.


�  Feature Attribute and Feature metadata are found in the GGDM, but they are NOT found in the TDS.





