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Acronyms

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

AGC
Army Geospatial Center

AGDM
Army Geospatial Data Model

CDMF
Common Data Model Framework

DCS
Data Content Specification

EC
Entity Catalog

ERS
Engineering Route Studies
Esri
Environmental Systems Research Institute, Inc.

FACC
DGIWG Feature and Attribute Coding Catalog

GGDM
Ground-Warfighter Geospatial Data Model

GWGE
Ground-Warfighter Geospatial Enterprise

LDM
Logical Data Model

LRDS
Littoral Riverine Data Store

NAS

NSG Application Schema


NEC
NSG Entity Catalog

NFDD
NSG Feature Data Dictionary

NGA
National Geospatial-Intelligence Agency

NSG
National System for Geospatial-Intelligence

PDM
Physical Data Model

PIM
Platform Independent Model

SBCT
Stryker Brigade Combat Team

SME
Subject Matter Expert

TDS
Topographic Data Store

TFDM
Topographic Feature Data Management System
TGD
Theater Geospatial Database

TGD GPC
Theater Geospatial Database Geospatial Planning Cell

USMC
U.S. Marine Corps

UTP
Urban Tactical Planner

WRDB
Water Resources Data Base

1. Purpose

The purpose of this document is to establish Quality Assurance/Quality Control (QA/QC) goals, processes and responsibilities required to implement effective quality assurance for both the intermediate components and the final deliverables associated with the GGDM. Generally, these deliverables consist of logical data models (LDMs) and physical data models (PDMs) supporting the Army Geospatial Enterprise (AGE).
2. Scope

This plan covers quality assurance activities through the development, release and maintenance phases of the GGDM lifecycle and requires the participation of several organizations that have responsibilities for aspects of the GGDM. These organizations include:

· AGC – Specification of data content for inclusion into GGDM, and select data content including Water Resources Database (WRDB) and Engineering Route Studies (ERS). AGC also has data expertise associated with Urban Tactical Planner (UTP) and Theater Geospatial Database (TGD). AGC participates in GGDM Configuration Control Board (CCB) activities during maintenance, and final quality review and release of the GGDM content.
· National Geospatial-Intelligence Agency (NGA) - NGA and associated entities such as National System for Geospatial-Intelligence (NSG) are responsible for the core NSG Topographic Data Store (TDS) component and related data content including NSG Feature Data Dictionary (NFDD), NSG Application Schema (NAS), NSG Entity Catalog (NEC) and data store drafts for Boundaries, Aeronautical, and Maritime. In addition, NGA’s TDS CCB serves as both an indicator of changes going on with the TDS, and also provides as a mechanism for GGDM extensions to be proposed for inclusion in the TDS.

· Other Government Sources – Several government sources provide SMEs and key input into the GGDM. For example, U.S. Marine Corps (USMC) provides requirements and the comments and participation of Army Geospatial Planning Cells (GPCs) is important input to the GGDM. GGDM success is dependent on quality review and input from these varied government sources.

· SAIC- SAIC is responsible for tools, processes and configuration control, and data model construction and adjudication of the GGDM LDM and is responsible for oversight and management of the GGDM PDMs. In addition, SAIC is also responsible for development of TDS physical databases, as part of the Topographic Feature Data Management System (TFDM).
· Zekiah Technologies, Inc. – Zekiah Technologies develops, manages and supports the GGDM PDMs, Platform Independent Models (PIMs) and tools comparing and validating physical models. Zekiah Technologies also supports GGDM LDM development.
· Esri –  Esri develops TDS physical implementations used as part of the TFDM. Esri also develops tools allowing for database comparison and assists with Subject Matter Experts (SMEs) 
The responsibilities of these organizations vary from the definition of versions and schedules to providing data content specifications to data model development and validation. The matrix shown below outlines the responsibilities across these organizations:

	
	Government
	Contracting

	
	NGA
	Other Govt.
	AGC
	SAIC
	Zekiah
	Esri

	Data Content Provider. Provider of data content specifications and authoritative data dictionaries (NSG TDS, NFDD, NAS, Marine Corp DB, Water Resources DB, Engineering Routes, Stryker Brigade, TGD)
	Yes
	Yes
	Yes
	 
	 
	 

	Data Content Specification Validation. Responsible for validation of data content specifications and data dictionaries provided to the GGDM team
	Yes
	Yes
	Yes
	Yes
	 
	 

	Data Content Specification Support. Responsible for providing feedback and support to GGDM team during integration of content into GGDM.
	Yes
	Yes
	Yes
	 
	 
	 

	Review GGDM for Data Content Specification. Expected to review GGDM results to ensure accurate representation of data content specifications and/or data dictionaries
	Yes
	Yes
	Yes
	Yes
	 
	 

	GGDM Authority. Authority for GGDM decisions. Lead GGDM control board activities, authorize changes and direct which components shall be adjudicated for inclusion in the GGDM.
	 
	 
	Yes
	 
	 
	 

	GGDM Schedule and Versioning. Responsible for the schedule identifying versions of incoming content, deadlines, and release dates.
	 
	 
	Yes
	 
	 
	 

	GGDM Advisory. Advisor for GGDM decisions. Provide input to the GGDM authority in support of the decision making processes.
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	GGDM Data Modeling. Responsible for development of the GGDM logical and physical data models that meet guidelines and directions from GGDM Authority.
	 
	 
	 
	Yes
	Yes
	Yes

	GGDM Validation. Responsible for the validation of the data model as indicated later in this plan.
	 
	 
	Yes
	Yes
	Yes
	Yes

	Tools and Methodologies. Responsible for the development of tools that aid in data modeling processes and tools and methodologies that aid in validation and verification of data model content.
	 
	 
	Yes 
	Yes
	Yes
	Yes


3. Quality Assurance/Quality Control Plan Overview

Version Control

It is critical that baseline versions be used throughout the process and the quality of the components being used in the process is assured before trying to gauge the quality of the final product. Lessons learned during early GGDM revisions illustrated the difficulties of testing the final product for quality when the underlying components are not yet stable. Within the GGDM processes, configuration management of components, logical models, and physical models are described, ensuring each version is clearly defined and all elements relating to management of the model have clear start and end points. 
Requirements
At each level of the process the requirements are clearly identified. Specifically this process identifies the requirements for the LDM, requirements for the PDM requirements, and identifies responsible parties for development and for quality assurance processes.
Tools and Methodologies
The GGDM development employs many semi-automated tools in the development process. The validation process also employs semi-automated tools to ensure the quality of each of the components involved in the development of the model and to ensure the quality of the GGDM. Generally these tools allow for comparison of content and generation of reports showing matching and unmatched content. Several parties responsible for GGDM activities make use of tools in the development of the GGDM and in the validation of the GGDM. Each party provides a slightly different focus and perspective which when combined result in a comprehensive tool set.
Processes
Version control, requirements generation, and tools are combined together into a cohesive and repeatable process by which validation results are generated and evaluated consistently across GGDM revisions. Comparison tests and tools are run and results evaluated for completeness and consistency. Issues involving any model component are documented and assigned to responsible parties for corrective action with expected completion dates.

4. Version Control
Versions must be understood, clearly indicated and well managed throughout GGDM development. This includes inputs to the GGDM, the GGDM processes and tools, resulting in generated GGDM content. 


Several aspects of the GGDM are subject to version management. 
Data Dictionary

The GGDM is based on a primary data dictionary equivalent to the data dictionary used in the core component, the NSG TDS. The data dictionary changes with each release of the GGDM to match the core component. Currently the GGDM uses NFDD as the baseline data dictionary since the core component of the GGDM is the NSG TDS. One release of the previous model, the Army Geospatial Data Model (AGDM) 1.0 used FACC as the baseline dictionary because the primary component model was TGD. Though the GGDM is based on the NFDD, NFDD is not static and is changed with each revision of the NSG TDS. In some cases, the data dictionary is a draft state when the NSG TDS is merged into a GGDM release. 
The Common Data Model Framework (CDMF) manages logical data models as two separable parts: the data dictionary and the data model content. Each is managed and versioned independently and any data model may be based on any data dictionary. This approach allows for greater data reuse and a reduction of data duplication. However, it does mean data dictionary changes affect the data model based on that data dictionary. 

Data dictionary changes are important because propagation of a data dictionary change throughout the GGDM can result in a mismatch between the GGDM and the NSG TDS Digital Content Specification (DCS). This is especially important when the mismatch results in the inability of physical implementations to ‘synchronize’. In other words, some DCS content is required to be implemented exactly as specified in the GGDM. Some of the key data dictionary changes and the impact of the changes are:
· Definition changes. The GGDM gets concept definitions from the NFDD. Since the TDS is also based on the NFDD, the definitions should match those found in the TDS Entity Catalog (EC) Digital Content Specification (DCS). However, they do not always match exactly. Since the concept definitions are not critical to synchronization this is not a critical issue and definitions that match the NFDD are acceptable.
· Concept labels and codes. A label or coding change in the dictionary might result in the GGDM being unable to meet synchronization requirement. Early revisions of the GGDM identified several label mismatches at the feature level and all of these have now been corrected in the current NFDD. There have also been issues with attribute labels and codes changing. For this reason the GGDM development processes make use of a secondary attribute label and code that overrides the dictionary settings. Additionally GGDM processes include tests to look for mismatched labels and codes between the GGDM dictionary and the TDS EC DCS.
· New concepts. The GGDM provides for dictionary extensions within the CDMF tool kit. When dictionary extensions in the GGDM become an official part of NFDD the concept is removed from the GGDM extensions area and changes are made to the data model migrate to use the official NFDD concept. 

· Concept removal. When concepts are removed from the NFDD and the concept is used within the GGDM, the concept is moved to the GGDM dictionary extensions area. If and when it no longer is required in the GGDM, it is removed. 
Component Models

The GGDM can be thought of as an adjudicated union of several component models where each component model represents data concepts of importance to a particular domain, system, or user. Versioning of component models is important for two reasons:

1. The GGDM needs to be built upon stable component models that have received their own validation and verification.
2. Experience shows if the component model is in flux and subject to frequent changes, the end products generated can vary and should no longer be used for validation of other products generated from the same component model. 
The projection of component model release dates corresponding to the GGDM development schedule is advised to help ensure the GGDM is using the most up-to-date content. 
The component models, datasets, and information making up the GGDM include:
· NSG TDS version: 1.3 or 2.0 or 3.0 or 4.0. 
· NSG TDS CCB Documents.
· NSG NAS and NEC. 

· Draft NSG Data Stores.
· AGC’s Water Resources Database (WRDB), Engineering Route Studies (ERS), and Urban Tactical Planner (UTP)
· AGDM 1.0 mapped to NFDD 2.0. Including:

· Theater Geospatial Database (TGD) Version 3.2: Strategic, Operational, Tactical, and Urban

· Urban Tactical Planner (UTP) 07 10

· Stryker Brigade Combat Team (SBCT)

Implementations 
Implementations include the GGDM itself, both in the logical and physical form, and other implementations to which the GGDM must be interoperable. Specific implementations for which version information is critical include:

· GGDM Logical. The logical data models for the GGDM.

· GGDM Physical. The physical data models for the GGDM including the PIM, and the PDMs in various formats and configurations.

· Esri implementations of TDS, also known as the “TFDM”. Revisions include: v2 November ’09, v2 February ’10, v3 May ’11, v4 Nov ‘11. These implementations are important for QA/QC because the GGDM tool-built models are compared to Esri implementations of TDS to help identify data synchronization issues and corrections to those issues.
Tools

The GGDM process is tools based, and as such the version management of the tools used in the processes and in the validation is important. These tools include:

· CDMF

· PIM and PDM Generation
· Database Comparison

· LDM Consistency Tools

· LDM / DCS comparison

· LDM / LDM Comparison

Version Control Conclusion

It should be clear from this extensive list of content making up input and produced in the development of the GGDM version control and version management are critical in the QA/QC process. Validation tests of GGDM must be performed against the correct versions of content and these shall be specified.

5. Requirements
It is important to have an understanding of the requirements and explicitly identify the components and/or parties responsible for implementing the requirements. At the highest level, the GGDM requirements are to develop and maintain geospatial information and services capturing the requirements of:

· Theater Geospatial Database (TGD)
· Urban Tactical Planner (UTP)
· Geospatial Elements of Stryker Brigade Combat Team (SBCT)
· National System for Geospatial Intelligence (NSG) Topographic Data Store (TDS)

· Army Geospatial Center (AGC) Water Resources Database (WRDB
· Elements of the Marine Corp Database (MCDB)
· Engineering Route Studies (ERS)
· Boundaries content that was in TDS 3.0 and is being migrated to a new data store
· Littoral/Riverine priority content based on draft Maritime Data Store 

Therefore, a key GGDM requirement is the data content found in the logical and physical models shall be traceable and verifiable against the data content specifications listed above.

Requirements specific to the development of LDMs and PDMs include:
· Logical models shall be provided at a level allowing for tools to generate representative physical models. 

· Logical models shall describe the data content at the abstract level.
· Logical models shall include enough information to be directly comparable (verifiable) against the source specification.
· Physical model generation tools shall be developed that provide for the translation of logical to physical model.
The TDS DCS is a specification for a physical implementation. Parts of the TDS DCS can be represented within the LDM and other parts need to be left to the PDM. The GGDM logical model must include information specific enough to allow for automated generation of a PDM. To accommodate this requirement, the GGDM Logical model is in fact two transformations of the logical information, one a bit more abstract than the other (the more specific (physical-like) transformation is called the “specification level” and both are described in the document “GGDM 2.1 RationaleAppendix Data Modeling.doc”). 
This document details the list of data elements present in the TDS DCS as well as the logical model and physical model. This document also includes a chart listing the parties responsible for validation tests for each data element. 
In addition to the version control and requirements going into the process it is also critical that all versions, updates, and changes be received, reviewed and approved by a selected pre-determined cut-off date allowing for sufficient time to integrate, update content and perform validation tests. Validation requires the proper time allocated into the schedule and into the process and a level of rigor difficult but must be enforced to ensure a quality product. 

6. Tools and Methodologies
Tools are an integral and important part of the GGDM development process and as such, tools are also extremely important in the validation processes. Tools and repeatable processes are also employed during validation by each participant in the validation process.  This section details the tools and methodologies specific to validation.
Esri Database Comparison

The Data Comparison tool allows for the comparison of an existing database to an updated version of the database. This tool can track the differences between various aspects of the database including the schema, geometry, attributes, and spatial reference. The Esri database comparison tools are used in the verification of the Esri TDS implementation against the GGDM.  

The particular items compared for each comparison type are displayed in the table below.

	Comparison type
	What is compared

	ALL
	· Extension class IDs 

· Feature class extents 

· Feature class feature types 

· Feature class shape types 

· Field existence 

· Field length 

· Field type 

· Field var type 

· Subtype default value 

· Table or feature class existence 

· Table row counts 

· XY precision 

	ATTRIBUTES_ONLY
	· Feature class field values 

· Number of table fields 

· Number of table rows 

· Subtype default values 

· Subtype names 

	GEOMETRY_ONLY
	· M tolerance 

· Table or feature class existence 

· Z precision 

· Z tolerance 

	SCHEMA_ONLY
	· Field types 

· Field lengths 

· Field var types 

· Geometry definition 

· M-values 

· Number of table fields 

· Table or feature class existence 

· Table fields 

· Z-values 

	SPATIAL_
REFERENCE_
ONLY
	· M tolerance 

· XY precision 

· Z precision 

· Z tolerance 


Requirements for this tool are: 

· Must report content found in common as well as content that falls outside of either database

· Must report on features (subtypes), attributes, attribute default values, and allowable attribute domain values

· Must work with version 9.x and version 10.0 format content

· Must be able to compare a version 9.x against a version 10.0 database

PIM and PDM Comparisons
Zekiah Technologies, Inc provides several tools to aid in GGDM verification and validation.  The key tool compares Platform Independent Models and Physical Models in order to compare and contrast the TDS PIM against the GGDM PIM and to compare and contrast one GGDM PIM against another GGDM version. Zekiah Technologies tools can also compare and contrast the GGDM or TDS Physical content against provided Esri physical models. Specific validation capabilities include:

· Identify mismatches between Logical Elements (Feature, Attribute, Enumeration, and Association) and the desired Physical Implementation

· Import and organize the CDMF Logical Model into flattened PIM structures for automated Generation

· Compare Version to Version identifying new, modified, and deleted elements in the GGDM, and/or TDS implementation.

· Create internal statistical analysis accounting for each element from Version to Version, or between CDMF, PIM, and Esri Geodatabase.

Common Data Model Framework
SAIC makes use of tools throughout the requirements and logical model development processes based on the CDMF. The CDMF provides integrated validation tools to ensure internal database integrity and consistency of the LDM. Specific capabilities CDMF based tools for the GGDM include: 

· Extract the DCS spreadsheets into a relational database used for comparison

· Compare the logical model against the DCS
· Compare features, attributes, attribute domain values, data types, cardinality 

· Compare different revisions of LDMs

The CDMF provides for logical model analysis and correction for all CDMF compliant logical models. These tests and corrective actions include:

· Identify and correct features having no attributes

· Identify and correct attributes not connected to a feature

· Identify and correct issues with primary keys that do not conform to the data elements that make up the key

· Identify and correct null and unused content

· Ensure every attribute has default value

· Ensure every attribute has a domain value list including at least one item

· Ensure all default values are found in the allowable domain value list

· Identify related dictionary issues including:

· Duplicative classifications, attributes, or enumerants – including checks for duplicative labels, alternative labels, and codes

· Undefined dictionary terms (content specified in the model with no dictionary entry)

Extended CDMF-based tests specific to GGDM include:

· Verify each feature has a relationship to one group (these are the feature classes)

· Verify each feature has at least one relationship to a configuration level

Tools and Methodologies Conclusion

Manual methodologies for schema evaluation and comparison of data elements are required at times to ensure GGDM quality. When incorporating schemas into the GGDM, there often is a significant amount of conversion and revisions must be examined to ensure the final representation placed into the GGDM agrees with the final decisions made in the complicated process of schema adjudication. This manual methodology of examination is used for confirmation of many of the change suggestions received throughout the comment period. Multiple change suggestions can affect a single item, and sometimes a single change suggestion can affect a large number of items. It is also possible change suggestions may conflict with later suggestions or processes. Determination that the appropriate and correct change suggestions were incorporated into the GGDM must be confirmed manually.

7. Process
Merging the version control, requirements, and tools together into a cohesive repeatable process by which validation results are generated and evaluated answers the following questions:

· What is the process, 
· how will it be done, 
· who is responsible, 
· what is the schedule, 
· how will the results be analyzed, 
· who will be responsible for identifying changes, 
· when will the components be re-examined, 
· how will change assurance be performed, and 

· who is responsible for each process
Comparison tests and tools are run and the results evaluated for completeness and consistency. Issues involving any model component are documented and assigned to responsible parties for corrective action with expected completion dates.
Sources To Validate Against
The following are primary sources for which validation tests are performed:

NFDD

The NFDD is referenced within the Digital Content Specifications, the LDM and the PDM. The NFDD is translated from its source format into a CDMF compliant format where it is then used in the LDM and later in the PDM. It is not replicated, it is referenced. The translation reliably retains labels, names, codes from the NFDD. The translation may combine the definition and the description (the description is placed within brackets after the definition).  CDMF based GGDM comparison queries compare the CDMF complaint format LDM against the original NFDD to verify the completeness and correctness of the dictionary. Upon completion of this validation step, there is assurance the dictionary is representative of the NFDD and there is no longer a need to perform validation of definitions or alternative labels. CDMF based GGDM comparison queries compare the CDMF compliant NFDD dictionary against the TDS DCS codes and labels to ensure the dictionary concepts are complaint with the TDS DCS.

TDS DCS

The TDS DCS is the primary specification to which the GGDM must be compliant. This specification is used as a basis for the Esri implementation of the TDS and for the CDMF compliant LDM. It is also used as the primary validation point for all TDS content in the GGDM and the logical and physical representations of the GGDM. SAIC has a tool that reads the Microsoft® Excel™ spreadsheets that make up the TDS DCS and extract all of the content placing it into a relational database where it can later be used for comparisons and queries. The level of confidence in this extraction tool is high given the code is rather simple and has been used successfully to extract multiple previous versions of the TDS DCS, confirming the changed content pulled out by the tool matches the change notices delivered. 

Derivations from TDS DCS 

(Note: As of GGDM 2.1, all of these codes have been deprecated. However, this section is retained in case other codes are added that must be adjusted in order to be implemented in a PDM.)
There were some derivations from TDS DCS required to implement a physical model. Derived content must be fully defined so such tests may be developed to assess the derived content. The derived content includes:

· PDM Attribute Code: An additional underbar (“_”) is often added in certain PDM formats, to attribute codes, for example: changing LEN to LEN_.  
	Attributes having an additional “_” in PDM

	Original Code
	PDM Code
	Label

	ASC
	ASC_
	Man-made

	DEC
	DEC_
	Deck Count

	DEP
	DEP_
	Depth Below Surface Level

	FOR
	FOR_
	Fortified Building Type

	LEN
	LEN_
	Length or Diameter

	MIN
	MIN_
	Extraction Mine Type

	WID
	WID_
	Width


· PDM Data Type: Boolean values are implemented physically as enumerated values (as per the DCS). Enumerated values are implemented as integer valued domain values (as per the DCS). These refined data type translations are well defined so tests can be made against the source or destination data types. 
· The DCS specifies Boolean attributes as Enumerated data types. Logically they are Booleans, so the Logical model specifies them as Booleans and they are translated into the Enumerated data type upon PDM generation.

· The DCS specifies the attribute OTH as an Enumerated data type. However this attribute has no enumerated values and is open to hold any values necessary. The DCS describes how this is done using a string. Therefore, logically and in the physical model, the data type for this particular attribute has been captured as String.

· The DCS specifies interval attributes as pieces rather than as a single attribute, and this is also how the PDM represents interval attributes. Interval attributes are represented in the Logical model as a single “interval” having the data type of either Real_Interval or Integer_Interval.

· The DCS specifies attributes having cardinality greater than one by specifically capturing each individual member of the cardinal group. This is also how the physical model provides the attributes. Within the Logical model however, these attributes are captured as a single attribute and the upper bound cardinality is set to a value indicating the maximum allowed number of attributes in the group.

· The DCS specifies Code List attributes in different manners. Some code list attribute are actually structured text and are implemented as String attributes in the physical model. Other code list attributes are implemented as enumerated domain values in which the selector is text. These code list attributes get their domain value list from a combination of a web site link, and values directly specified in the DCS EC (other and noInformation). 

Esri TDS Implementation
It is expected the Esri implementation of TDS (the TFDM) meets the element validation tests this process describes. Therefore an Esri implementation of TDS is directly comparable with the GGDM PDM because the GGDM includes a full subset of the TDS.
External sources and schemas

There are several external sources from Army and others that provide input to the GGDM. These sources include database schemas, rationale documents, features, attributes, domain values, attribute defaults, change requests and other elements required in a logical model and physical implementation. 

In many cases, external sources that form input to the GGDM are derived from schemas and products that have required mapping, adjudication and significant conversion to bring into the GGDM. Manual validation of this content is required to ensure it is correctly represented in the GGDM.

With a discussion of these sources, it is important to consider the level of responsiveness the GGDM development maintains with respect to each of the sources. The process maintains a list of potential sources and the final date for which the source is allowed provide input to the GGDM with respect to each GGDM development cycle.

Validation Tests Details
Specific validation tests are conducted in which the following elements found within the model (logical or physical) are validated against the source. A template chart is provided indicating the source against which the validation is checked and a column for logical model validation results and physical model validation results where applicable boxes are grey-shaded.  The following charts are used to provide test results. Individual performers may wish to provide detailed test descriptions.

	Elements subject to validation tests
	Source of Requirement
	
	Validation Test Results

	
	NFDD
	DCS
	Derived
	Esri TFDM PDM
	Other
	
	Logical Model
	Physical Model

	Feature Container - Esri Feature Class
	 
	 
	 
	 
	 
	 
	 
	 

	
	Container/Group Name for features common to TDS must match specification.
	 
	source
	 
	 
	 
	
	 
	 

	
	Container/Group Name for extended features must match NGA specified feature grouping list when applicable.
	 
	 
	 
	 
	NCGIS
	
	 
	 

	Feature - Esri SubType
	 
	 
	 
	 
	 
	 
	 
	 

	
	Feature Label must match DCS Feature Physical Label, NFDD Physical Label. DCS adds a geometry indicator to the label
	 
	source
	 
	 
	 
	
	 
	 

	
	Feature Number (TDS features) must match specified SubTypeID
	 
	source
	 
	 
	 
	
	 
	 

	
	Feature Number (extended but in NAS) must match NAS ItemIdentifier_PK when applicable.
	 
	 
	 
	 
	NCGIS,
consistency rules
	
	 
	 

	
	Feature Definition must match NFDD Feature Definition/Description
	source
	 
	 
	 
	 
	
	 
	 

	
	Feature Code(TDS features) must match NFDD Feature Code, DCS Feature Code
	 
	source
	 
	 
	 
	
	 
	 

	
	Feature Code(extended features) must match NFDD Feature Code + TDS consistency rules
	 
	
	 
	 
	NCGIS, 
consistency rules
	
	 
	 

	
	Feature Geometry must match DCS Geometry with some translation accommodated
	 
	source
	 
	 
	 
	
	 
	 

	Attribute
	 
	 
	 
	 
	 
	 
	 
	 

	
	Attribute Name must match the TDS EC Property Name for attributes common to TDS.
	
	source
	 
	 
	 
	
	 
	

	
	Extended attribute name must be consistent with TDS EC property name. Based on NFDD.
	source
	
	 
	 
	NCGIS,
consistency rules
	
	
	 

	
	Attribute Code for attributes common to TDS must match DCS Attribute Code.
	 
	source
	 
	 
	 
	
	 
	

	
	Attribute Code for extended attributes must be based on NFDD, but follow consistency rules established by TDS and NAS.
	source
	
	 
	 
	NCGIS,
consistency rules
	
	 
	

	
	Attribute Code must match Esri Attribute Code (additional "_" added to some attribute codes). Esri is included as a source because these additional "_" are derived from the Esri TFDM and then applied consistently.
	 
	 
	source
	source
	 
	
	 
	 

	
	Attribute Data Type must match DCS Data Type (with some adjustment for Boolean, Code List, and Other Enumerated values)
	 
	source
	 
	 
	 
	
	 
	

	
	Attribute Data Type must correlate to PDM Data Type (There is a mapping involved between the DCS specified data type and the data type used in the PDM. For example booleans are implemented as enumerations, and enumerations are implemented as Long Integers).
	 
	 
	source
	 
	 
	
	
	 

	
	Attribute Length must correlate to DCS Length
	 
	source
	 
	 
	 
	
	 
	

	
	Attribute Length must correlate to TDS specified length for attribute common to the TDS.
	 
	source
	
	 
	 
	
	
	 

	
	Attribute Definition must match NFDD Definition/Description
	source
	 
	 
	 
	 
	
	 
	 

	
	Attribute Default Value must correlate to first domain value in DCS
	 
	source
	 
	 
	 
	
	 
	 

	Enumeration Value - Coded Value
	 
	 
	 
	 
	 
	 
	 
	 

	
	Enumeration Value Number must match DCS Value, NFDD Value
	source
	source
	 
	 
	 
	
	 
	 

	
	Enumeration Value Name must match DCS Value Name, NFDD Value Name
	source
	source
	 
	 
	 
	
	 
	 

	
	Enumeration Value Definition must match NFDD Definition/Description
	source
	source
	 
	 
	 
	
	 
	 

	Level Container/Group
	 
	 
	 
	 
	 
	 
	 
	 

	
	Must correlate to GeoDb Feature Class, DCS Data_Locations
	 
	source
	 
	 
	 
	
	 
	 

	Feature Attribute (indication of attribute assignment to features)
	 
	 
	 
	 
	 
	 
	 
	 

	
	Must correlate to DCS Feature Attribute List
	 
	source
	 
	 
	 
	
	 
	 

	Feature Attribute Value (assignment of domain values to feature attributes)
	 
	 
	 
	 
	 
	 
	 

	
	Must correlate to DCS Feature Attribute Domain Value List
	 
	source
	 
	 
	 
	
	 
	 

	Feature Consistency
	 
	 
	 
	 
	 
	 
	 
	 

	
	Features having same code must have the same attribute vector
	 
	source
	 
	 
	Consistency rules
	
	 
	 

	
	Features having same code must have the same attribute domain values
	 
	source
	 
	 
	Consistency rules
	
	 
	 


The QA/QC report for this GGDM 2.1 is contained within the embedded Microsoft® Excel™ document here:

[image: image1.emf]GGDM 2.1 QA  Results.xlsx


Test Procedures Using Tools and Methodologies

In the sections above, this document describes tools and methodologies used in the QA/QC processes. Specific usage of tools and methodologies include the following tests and procedures:

	General Validation Process using tools
	Tool 
	Responsible Party

	Comparison between TDS PDM and Esri TFDM
	 
	 

	
	Detailed reports indicating differences in features, attributes, domain values, defaults, feature classes and feature subtypes between the TDS PDM and the Esri TFDM.
	Esri Comparison Tool
	Esri

	Comparison between GGDM PDM and Esri TFDM
	 
	 

	
	Detailed reports indicating differences in features, attributes, domain values, defaults, feature classes and feature subtypes between the TDS PDM and the Esri TFDM.
	Esri Comparison Tool
	Esri

	
	Examination of difference reports and confirmation that differences are GGDM Extensions
	TBD
	SAIC and Zekiah Technologies

	Comparison between NSG Sample PDM and PDM - this is one method to validate against the DCS
	 
	 

	
	Detailed report indicating differences between the NSG representative PDM and the TDS PDM
	Zekiah Technologies
	Zekiah Technologies

	Logical Model Component Consistency
	 
	 

	
	CDMF tools to validate and correct LDM
	CDMF
	SAIC

	
	Expanded CDMF capabilities (GGDM specific)
	CDMF
	SAIC

	Logical Model Component Validation against Digital Content Specification
	 
	 

	
	Comparison against DCS - report discrepancies
	CDMF
	SAIC

	Comparison between LDM and PDM
	 
	 

	
	Extract relevant elements from PDM and compare to LDM - report differences
	TBD
	SAIC

	
	Using lists of PDM elements and LDM elements, compare - report differences
	TBD
	Zekiah Technologies

	PDM Validation against Digital Content Specification
	 
	 

	
	Extract relevant elements from PDM and compare to DCS - report differences
	TBD
	SAIC

	
	Extract relevant elements from PDM and compare to DCS - report differences
	TBD
	Zekiah Technologies


GGDM content derived from Army or other sources involves mappings, and validation of this GGDM content cannot adequately be described in the tables above. Content originally based on a FACC dictionary does not have matching codes, labels, or aliases or even domain lists upon conversion to the NFDD-based GGDM. The validation tests involving content derived from these sources addresses:

· Validation of the mapping. This includes examination of mapping source and destination content and confirmation the mapping was developed and implemented correctly.

· Accurate lineage of the concepts. When concepts are mapped, it is critical to maintain the lineage of the data content mapped such that destination values can be shown to originate from a specific source.

· Result verification. Resulting content must be examined and traced back through the mapping to the source to ensure accurate mapping was performed and to ensure the intent of the source is not lost.

The GGDM receives validation tests performed by government subject matter experts. These tests include:

· General PDM Validation – Examination and usage tests of the PDM to ensure it operates as expected

· PDM Schema Checks – Examination of selected portions of the PDM against requirements such as DCS to ensure the schema is in compliance.

· LDM and PDM Schema Validation against government provided components – When government sources provide a schema or data set for incorporation into the GGDM, the government performs a verification of the GGDM against those original sources to ensure the results met expectations.

Change Confirmation Process

The GGDM process includes a review period during which comments may be submitted, and comment adjudication period during which comments are implemented. All received comments are maintained in a directory file structure and database where applicable. Quality assurance with respect to change requests is included in the process and includes:

· Verification all change requests have approved responses

· Confirmation all change requests affecting the GGDM are present in the final revision
Ultimately this process will be enhanced to include change management processes to include comment submission timelines, approval mechanisms, and processes by which change revisions will be implemented and verified.
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QA_QC_Report

		QA/QC Test GGDM 2.1

		Elements subject to validation tests				Source of Requirement												Validation Test Results

						NFDD		DCS		Derived		Esri TFDM PDM		Other				Logical Model		Physical Model		Test Performed		Comments

		Feature Container - Esri Feature Class

				Container/Group Name for features common to TDS must match specification.				source										yes		yes		Comparison of GGDM LDM with TDS EC DCS; Comparison of GGDM LDM against TDS LDM; Comparison of PDM against Esri Implementation of TDS 4.0		Note: Container/Group name not specified for Dataset in the TDS. Esri insists that "Dataset" be used.

				Container/Group Name for extended features must match NGA specified feature grouping list when applicable.										NCGIS				yes		yes		Comparison of GGDM LDM with TDS EC DCS; Comparison of GGDM LDM against TDS LDM; Comparison of PDM against Esri Implementation of TDS 4.0

		Feature - Esri SubType

				Feature Label must match DCS Feature Physical Label, NFDD Physical Label. DCS adds a geometry indicator to the label				source										yes		yes		Comparison of GGDM LDM with TDS EC DCS; Comparison of GGDM LDM against TDS LDM; Comparison of PDM against Esri Implementation of TDS 4.0

				Feature Number (TDS features) must match specified SubTypeID				source										yes		yes		Comparison of GGDM LDM with TDS EC DCS; Comparison of GGDM LDM against TDS LDM; Comparison of PDM against Esri Implementation of TDS 4.0		Note: DCS did not specify SubtypeID for Dataset. TheNAS itemIdentifier_PK was used as per previous agreements.

				Feature Number (extended but in NAS) must match NAS ItemIdentifier_PK when applicable.										NCGIS,				yes		yes		Comparison of GGDM LDM with TDS EC DCS; Comparison of GGDM LDM against TDS LDM; Comparison of PDM against Esri Implementation of TDS 4.0

														consistency rules

				Feature Definition must match NFDD Feature Definition/Description		source												yes		yes		Comparison of CDMF format NFDD against NFDD database.

				Feature Code(TDS features) must match NFDD Feature Code, DCS Feature Code				source										yes		yes		Comparison of GGDM LDM with TDS EC DCS; Comparison of GGDM LDM against TDS LDM; Comparison of PDM against Esri Implementation of TDS 4.0

				Feature Code(extended features) must match NFDD Feature Code + TDS consistency rules										NCGIS,				yes		yes		Comparison of GGDM LDM with TDS EC DCS; Comparison of GGDM LDM against TDS LDM; Comparison of PDM against Esri Implementation of TDS 4.0

														consistency rules

				Feature Geometry must match DCS Geometry with some translation accomodated				source										yes		yes		Comparison of GGDM LDM with TDS EC DCS; Comparison of GGDM LDM against TDS LDM; Comparison of PDM against Esri Implementation of TDS 4.0

		Attribute

				Attribute Name must match the TDS EC Property Name for attributes common to TDS.				source										yes				Comparison of GGDM LDM with TDS EC DCS; Comparison of GGDM LDM against TDS LDM

				Extended attribute name must be consistent with TDS EC property name. Based on NFDD.		source								NCGIS,						yes		PDM Generation from LDM; Comparison of PDM against Esri Implementation of TDS 4.0

														consistency rules

				Attribute Code for attributes common to TDS must match DCS Attribute Code.				source										yes				Comparison of GGDM LDM with TDS EC DCS; Comparison of GGDM LDM against TDS LDM

				Attribute Code for extended attributes must be based on NFDD, but follow consistency rules established by TDS and NAS.		source								NCGIS,				yes				Consistency Rule Verification Tests

														consistency rules

				Attribute Code must match Esri Attribute Code (additional "_" added to some attribute codes). Esri is included as a source because these additional "_" are derived from the Esri TFDM and then applied consistently.						source		source						NA		NA

				Attribute Data Type must match DCS Data Type (with some adjustment for Boolean, Code List, and Other Enumerated values)				source										yes				Comparison of GGDM LDM with TDS EC DCS; Comparison of GGDM LDM against TDS LDM

				Attribute Data Type must correlate to PDM Data Type (There is a mapping involved between the DCS specified data type and the data type used in the PDM. For example booleans are implemented as enumerations, and enumerations are implemented as Long Integers).						source										yes		PDM Generation from LDM; Comparison of PDM against Esri Implementation of TDS 4.0

				Attribute Length must correlate to DCS Length				source										yes				Comparison of GGDM LDM with TDS EC DCS; Comparison of GGDM LDM against TDS LDM

				Attribute Length must correlate to TDS specified length for attribute common to the TDS.				source												yes		PDM Generation from LDM; Comparison of PDM against Esri Implementation of TDS 4.0

				Attribute Definition must match NFDD Definition/Description		source												yes		yes		Comparison of CDMF format NFDD against NFDD database.

				Attribute Default Value must correlate to first domain value in DCS				source										yes		yes		Comparison of GGDM LDM with TDS EC DCS; Comparison of GGDM LDM against TDS LDM; Comparison of PDM against Esri Implementation of TDS 4.0

		Enumeration Value - Coded Value

				Enumeration Value Number must match DCS Value, NFDD Value		source		source										yes		yes		Comparison of GGDM LDM with TDS EC DCS; Comparison of GGDM LDM against TDS LDM; Comparison of PDM against Esri Implementation of TDS 4.0

				Enumeration Value Name must match DCS Value Name, NFDD Value Name		source		source										yes		TBD		Comparison of GGDM LDM with TDS EC DCS; Comparison of GGDM LDM against TDS LDM; Comparison of PDM against Esri Implementation of TDS 4.0		Note: Physical generation has stripped off special characters in past generations.

				Enumeration Value Definition must match NFDD Definition/Description		source		source										yes		TBD		Comparison of GGDM LDM with TDS EC DCS; Comparison of GGDM LDM against TDS LDM; Comparison of PDM against Esri Implementation of TDS 4.0		Note: Physical generation has stripped off special characters in past generations.

		Level Container/Group

				Must correlate to GeoDb Feature Class, DCS Data_Locations				source										yes		yes		Comparison of GGDM LDM with TDS EC DCS; Comparison of GGDM LDM against TDS LDM; Comparison of PDM against Esri Implementation of TDS 4.0

		Feature Attribute (indication of attribute assignment to features)

				Must correlate to DCS Feature Attribute List				source										yes		yes		Comparison of GGDM LDM with TDS EC DCS; Comparison of GGDM LDM against TDS LDM; Comparison of PDM against Esri Implementation of TDS 4.0

		Feature Attribute Value (assignment of domain values to feature attributes)

				Must correlate to DCS Feature Attribute Domain Value List				source										yes		yes		Comparison of GGDM LDM with TDS EC DCS; Comparison of GGDM LDM against TDS LDM; Comparison of PDM against Esri Implementation of TDS 4.0

		Feature Consistency

				Features having same code must have the same attribute vector				source						Consistency rules				yes		yes		Consistency Rule Verification Tests

				Features having same code must have the same attribute domain values				source						Consistency rules				yes		yes		Consistency Rule Verification Tests

																		Other test notes:

																		Tests of the PDM implementation of GGDM against the Esri TDS implementation show the following differences:
FCSubtypeID default value is not set in the GGDM, but it is set in the TDS Implementation
String default values are different. In the GGDM, the String values have a default value of "No Information" while in the TDS Implementation they are "noInformation".







