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Section 1.   Introduction

This Schema Review Conformance Report is prepared on behalf of the Home Land Security Challenge Grant Project Team to perform eXtensible Markup Language (XML) schema review on the Storage Tank XML Schema Version 1.0. This schema is expected to be the primary schema for Storage Tank related data flow, which includes State-to-State data sharing as well as State-to-EPA submissions of Storage Tank data and related chemical emission data. The format of this Schema Review Report was based on previous Schema Review Conformance Reports used by the Technical Resource Group (TRG).

1.1 Purpose

The purpose of the report is to provide an analysis of the Storage Tank Schema Version 1.0 in the TRG Approval Track in order to approve/certify the schema for the Exchange Network. This report provides information about conformance of the schema to established standards, which includes compliance with World Wide Consortium (W3C) schema requirements and standards, Exchange Network’s XML Schema Design Rules and Convention (DRC), modularity defined by the Core Reference Model (CRM), and data standards developed by the Environmental Data Standards Council (EDSC). The results are summarized using templates provided by EPA/OEI. The analysis of the Storage Tank Schema Version 1.0 with its methodology and recommendations are presented in various sections of the report.

1.2 Background

Since there is no standard Storage Tank schema developed/approved under Exchange Network, the primary design objective is to develop a generic Storage Tank module that can be used by Storage Tank tracking, chemical emission, Homeland Security and any other Storage Tank related data flows. This schema could also be used for data exchange among Exchange Network activities (State ↔ State, State ↔ Federal, or State ↔ Facility). 

Storage Tank Schema reuses some data elements, data types and data blocks from the following published data flow schemas: 

· Facility Registry System (FRS) Schema (version 2.3)

· Shared Schema Components (SSC) (version 1.0)

Storage Tank Schema is developed under the following XML development guidelines: 

· XML Design Rules and Conventions (http://www.exchangenetwork.net/dev_schema/index.htm) 

· Shared Schema Component Technical Reference 

(http://www.exchangenetwork.net/dev_schema/index.htm)

· XML Architecture Document

(http://www.exchangenetwork.net/dev_schema/index.htm)

· Network Operation Board Recommendations for Namespace Organization, Naming and Schema File Location (http://www.statesdx.net/homelandsecurity) 
Section 2.   Storage Tank Version 1.0 Review Methodologies, Results, and Recommendations
Storage Tank Schema Version 1.0 consists of ninety one (91) schema files:
· 15 Storage Tank files
· 21 Shared Schema Component files  (~23%)
· 50 FRS files
· 4 Environmental Incident files

· 1 EDXL file
A listing of the 91 files and a short description of each are provided in Appendix A. 
In addition, a document describing the detailed information for all complex types, simple types, and data elements for each of the ninety one (91) schemas is included in Appendix B. The information includes the data elements, element types, schema diagrams, and associated XML schema context within each schema. The descriptive information presents each schema in a modularized and visualized format for better comprehension. XML Spy version 2004 rel. 4 was used to gather this information as additional references for the review activities.
A standard schema review process was conducted, based on recommendations outlined in the Schema Review Process for Schema Developers document, as well as the NEI and e-DWR Schema Review Conformance Report. The conducted review procedures are described in the following sections with detailed information regarding the methodology, review results, and recommendations. 

2.1 World Wide Web Consortium (W3C) Conformance

Since the schemas are written in XML format, there are two (2) levels of error checks that must be performed to determine whether the XML schema conforms to the specification defined by W3C. The first level error check verifies if an XML schema is well-formed – ensures that the schema conforms to the XML syntax. A well-formed XML schema is syntactically correct, however, it does not verify the accuracy of the schema content. The second level error check looks for missing elements, incorrect element order, and invalid occurrences of an element within the schema. The schema must pass the first level error check to proceed to the second level. 

2.1.1 Methodology

To validate the schema against the W3C standards, XML Spy version 2004 rel. 4 was used. The root file for the Storage Tank XML schema (ST_StorageTank_v1.0.xsd) was opened in XML Spy. This root file includes the other files. By highlighting the project name, all schemas can be checked and determined if they are well-formed, with valid content.

2.1.2 Review Results

The Storage Tank root file (ST_StorageTank_v1.0.xsd), and all referenced schema files (which includes the other 90 files) for the Storage Tank Version 1.0 passed the well-formed and valid content checks. The schemas were well-formed and had valid content.

2.1.3 Recommendations

To provide more thorough results, it is recommended that a different validation parser be used to validate the XML schemas. Commercially available XML tools, and schema validating shareware from Apache Foundation, are available to test the validity of XML schema.

2.2 XML Design Rules and Conventions 

The Storage Tank Version 1.0 schemas were designed to be data-centric, (i.e., primarily used for data flow of information between data processing systems), rather than transfer of narrative reports and other documents. The XML Design Rules and Conventions (DRC) for the Environmental Information EN document, published September 2003, was used as a guideline to validate the Storage Tank XML schemas. In order to satisfy all requirements specified in the DRC, the XML schemas were reviewed both manually and through the automated Schema Design Tool available from the Facility Registry System (FRS) Web site at http://www.epa.gov/enviro/html/frs_demo/design_tool.html. 

2.2.1 Methodology 

The XML DRC categorizes its guidelines by chapters of specific topics, and various levels of enforcement (i.e., Must, Must Not, Should, Should Not, and May). Each rule has been assigned a unique identification following the naming convention of combining the chapter and sequence numbers. 

The automated Schema Design Tool checks the XML schema for conformance to those design rules for which clear, concise, and consistent specifications have been established that include “Must” or “Must Not” levels of enforcement. Design rules that could not be evaluated by the Schema Design Tool require interpretation by the reviewer inspecting the schemas manually. 

The Schema Conformance Review Checklist is a tabulated template that captured all of the rules specified in the DRC by chapters. One column in the checklist provides the review results from the Schema Design Tool, and one column for manual review results. All ninety one (93) Storage Tank Version 1.0 schema file, checked through either the Schema Design Tool or the manual reviewing process, are combined and reported in this checklist with a final score assigned to each rule. An ‘OK’ in any of the tabulated cells means that all schemas passed this typical DRC rule either by manual check or Schema Design Tool check. If any of the schemas failed one rule, it is reported as a failure even if the other schemas passed. Recommendations or comments are provided in the checklist to justify the results. Appendix C of this document provides the detailed listing of the Schema Conformance Review Checklist. 

As each of the Storage Tank Version 1.0 schemas went through the Schema Design Tool checking for certain DRC rules, the tool generated a violation report. The violation report specified the schema file name, the date and time processed, and the detailed information related to each detected violation, such as the violated DRC rule identification number, the rule description, and the schema line number where the violation was detected. Among 91 files in the Storage Tank Schema, 50 files are referenced from FRS schema files, and 21 are from Shared Schema Component files. Those files are approved by TRG and available on Exchange Network Registry. The validation for those files is not included. Therefore, 20 other files are evaluated. Appendix D of this document specifies the summarized violation reports for each of the twenty (20) Storage Tank
 Version 1.0 schemas.
In addition, a summary file listing the direct output from the FRS schema testing tool are included in Appendix E. 

2.2.2 Review Results

In general, the Storage Tank Version 1.0 schemas conformed to the design rules with few violations/exceptions. Table 2-1 illustrates the total number of violations/exceptions from the Summary Result. As indicated, ninety one (91) Storage Tank schemas were reviewed against a total of 95 XML Design Rules. 

Table 2-1. Total Violation from Summary Result


	XML Schema Information
	Results

	Number of XML Schemas Evaluated
	20

	Results of XML Schema Validation
	OK

	Total Number of Design Rules
	95

	Total Exceptions Detected by Schema Design Tool
	112


	Per Schema, Per Rule, Average Exceptions Detected by Schema Design Tool
	0.06

	Number of Design Rules to which the Application Failed to Conform
	12


The twelve (12) design rules with non-compliant results are summarized in Table 2-2. A qualitative evaluation is provided. 
Table 2-2. Design Rules Storage Tank Version 1.0 Non-Compliant

	
	Design Rules to which Application 

Failed to Conform
	Qualitative Evaluation

	1
	[SD2-1] Data-centric schemas MUST use simple datatypes to the maximum extent possible.
	The design follows SSC identifier’s definition.

	2
	[SD2-3] Data-centric schemas that employ complex datatypes MUST define the complex datatypes as global.
	The design follows SSC identifier’s definition.

	3
	[SD3-19] Data-centric schemas SHOULD NOT use the use indicator when the required value is the default value.
	The design follows SSC identifier’s definition. 

	4
	[SD3-9] Data-centric schemas MUST NOT use attributes in place of data elements.
	The design follows SSC identifier’s definition.

	5
	[SD4-23] Data-centric schemas MUST NOT use default namespaces.
	This violation is carried over from EDXL schema file. 

	6
	[SD4-6] Data-centric schemas MUST use namespace qualification for all schema constructs.
	This violation is carried over from EDXL schema file. 

	7
	[SD4-7] Data-centric schemas SHOULD use xsd as a namespace prefix for all W3C Schema constructs.
	This violation is carried over from EDXL schema file. 

	8
	[SD3-6] Data-centric schemas SHOULD NOT use occurrence indicators when the required values are the default values.
	This violation is carried over from EDXL schema file. 

	9
	[SD3-1] Data-centric schemas MUST use global elements.
	This violation is carried over from EDXL schema file. 

	10
	[SD7-2] Data-centric schemas MUST use global simple datatypes.
	This violation is carried over from EDXL schema file. 

	11
	[SD7-23] Data-centric schemas MUST NOT use wildcards.
	This violation is carried over from EDXL schema file. 

	12
	[SD5-18] Data-centric schemas should include a version number using the W3C Schema version attribute.
	This violation is carried over from EDXL schema file. 


2.2.3 Recommendations

Of the 112 violations 54 were generated from EDXL schema. Other violations were generated between Storage Tank follows Shared Schema Components to define all the Identifiers. 
2.3 Core Reference Model (CRM) Modularity

The Information Management Work Group (IMWG) under the Exchange Network created the CRM to provide the EDSC, TRG, and Exchange Network Partners with guidelines for consistently building and sharing data on the Exchange Network. The Storage Tank Schema Version 1.0 was evaluated against the CRM guidelines under this schema conformance review effort, for its normalization and modularity.

2.3.1 Methodology

The Storage Tank Schema version 1.0 data elements were compared against CRM, and the likely CRM data block was identified for each. All of these identified data elements were ordered and numbered alphabetically by schema using a Microsoft Excel spreadsheet for initial assessment.

2.3.2 Review Results

The review results were documented within a Microsoft Excel file, included as Appendix F of this report. Each distinct Storage Tank data element, and their associated CRM data block number and block name are displayed. The following data blocks are used in the Storage Tank version 1.0 schema: 

· Chemical Substance Identification
· Regulatory List

· Analysis Result

· Individual Identity

· Point Source Identity

· Location Address

· Environmental Accident Identity

· Contact
2.3.3 Recommendations

Upon next revision of the Storage Tank Schema it should be assessed what other elements can be mapped to the CRM.
2.4 EDSC Data Standards

The EDSC data standards provide approved data elements and definitions to provide higher quality of data for data exchange exercises between various data partners. The Storage Tank Schema Version 1.0 was evaluated against the EDSC data standards for conformance.

2.4.1 Methodology

This review involved evaluating the conformance of Storage Tank data elements with existing standards. Data standard information was obtained from EPA’s EDSC Web site at http://www.envdatastandards.net/. The schema was compared against the Environmental Sampling Analysis & Results (ESAR) and allied standards, which are currently under review by the EDSC. These standards are listed in Table 2-3. 
The process involved reviewing the Storage Tank Version 1.0 XML schema, and identifying data elements whose names were similar to or exactly the same as standard data elements in the EDSC. The primary standard related to the Storage Tank schema is the ESAR standard. During the development of schema, mapping was done and a comparison table is provided in Appendix G of this report. The mapping included a comparison of data element names only (XML Tag Names and field lengths not compared). 
Table 2-3. EDSC Data Standards

	EDSC Data Standard
	Status
	Description

	Environmental Sampling Analysis & Results (ESAR)
	Under Review
	A multi-segmented standard based on the business processes and steps that most data collectors follow-- from planning, collection, and analysis to reporting results.

	Latitude/Longitude
	Under Review
	Describes data elements that can be used for recording horizontal and vertical coordinates and associated metadata that define a point on the earth.

	Measure
	Under Review
	Describes data elements and data blocks that are used to exchange measure data and information.

	Method
	Under Review
	Describes data elements and data blocks that are used to exchange methods data and information.


2.4.2 Review Results

The review results were documented within a Microsoft Excel file, included as Appendix G of this report. Each distinct Storage Tank data element, and their associated ESAR Data Standard are displayed. Only Measurement data element is mapped to the Storage Tank version 1.0 schema. 

2.4.3 Recommendations

It is recommended that the Environmental Data Standards Council consider developing data standards for the data elements categories with a broader scope. 
Also, in the next revision of the Storage Tank schema it is suggested that those data elements that did not follow the EDSC naming convention be revised to match the standard.  









� EDXLDistSchema200505.xsd is directly referenced in the Storage Tank schema. EDXL (Emergency Data Exchange Language) was developed by MOA (Memorandum of Agreement) between Department of Homeland Security (DHS) and Emergency Interoperability Consortium (EIC) at January 2005. This file causes 54 violations in total. 
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