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Document Updates 
	Version Number
	Date
	Modifications

	V 0.92
	9/8/04
	· Initial Release  

	V 3.0
	03/02/2007
	· This release resulted in the release of the Schema Users’ Guide as a stand-alone document as opposed to an Appendix to the FCD.
· Several modifications were made to the document including. 

· Additional/Improved diagrams to illustrate and clarify several concepts. 
· Revised schema guide to reflect the implementation of the CME module in the RCRA Version 3.0 schema.  In previous releases the CME module was modeled hierarchically.  The final implementation of the schema utilizes a more relational approach. 

· Revised the implementation of the “X” transaction code used in instances where data is submitted for context.  The CME schema implementation does not require this code. 
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Introduction

This document has been developed to serve as a guide to Exchange Network Partners in the use of the RCRA Network Exchange Schema.  The schema was designed to be flexible in nature and allow for its use in the exchange of data between partners, other than just State to EPA submissions.  As a result, the schema has not been constructed to model RCRAInfo with 100 % accuracy.  This user’s guide identifies special cases in the schema that may present challenges when submitting data to RCRAInfo, and their solutions.  
Data Models, XML Schema and Deletion Hierarchies Diagrams
For each module of RCRAInfo, three diagrams are presented as reference to implementers of the RCRA flow: These diagrams are the: 

· RCRAInfo Entity Relationship Diagram

· XML Schema Hierarchy 

· RCRAInfo Deletion Hierarchy

These diagrams are intended to help implementers understand and visualize the correlation between the RCRAInfo relational data model and the RCRA Network Exchange XML Schema.  In addition the RCRAInfo deletion hierarchy is presented to give implementers an understanding and impacts of cascade deletes and their implications for Schema implementation. 
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Figure 1
[image: image7.png]efault="unqu

v3_0.xsd

Point
d:document
Available:htt,
C ition>
documenta
input forma
xsd:documentat
users 1:dc
i:docu

Agency
0" encoding

>Application: Varies by
tatic
Developed By: Environmei
.
:

pa.gov/ex
qualified"” att

cation="EN

Environmental Information

e e
nentation> ¥ &

sn>Current Version 3

//wwwﬁ exchan e K < e ange

-Descri v 3 J i etwork

J.qp‘ ument
- Application: Varies by
- tation




Figure 2
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Figure 4

Schema Implementation 

The following discussions are intended to guide implementers in creating XML documents based upon the RCRA Network Exchange Schema.  As outlined in the RCRA Network Exchange Flow Configuration Document, a converter application processes the XML submissions, and using style sheets, transforms the XML documents to fixed width, flat files, thereby leveraging the validation and processing logic already in place for current data RCRAInfo translation through CDX.  

The RCRA schemas are designed to be flexible, permitting the exchange of data between EPA and States, and in the future between State partners, or between State and private partners. However, because the data structures employed in the schemas sometimes vary from the RCRAInfo data model, logic and processing have been built into the converter and style sheets to transform the XML documents to their flat file equivalents.   
General Concepts 

The following concepts are applicable when creating XML documents based on the RCRAInfo XML Schema regardless of payload operation type selected by the implementer.  

Data Hierarchy
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The RCRA schema has been developed to present data in a hierarchical structure.  This has several impacts upon creating XML documents:

Figure 5
· The hierarchical structure necessitates that the parent record always be populated in the XML instance document to associate child records to the parent.  

· In instances of parent child relationships, the converter and style sheets will derive the foreign key references for the child data from the parent node references. This is necessary to create the flat file equivalents of the child data. 
Many to Many Relationships

The schemas for the Permitting and Corrective Action modules present data in a denormalized, hierarchical form. The linking records in many to many relationships are not explicitly modeled in their schemas. 
Subsequent to the development of the Permitting and Corrective Action schemas, the CME module’s schema was developed and the linking records were modeled (e.g., Evaluation/Violation). As a result, the following discussion is applicable only to the Permitting and Corrective Action modules and their associated schemas.  
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The design of the RCRA XML schema for the Permitting and Corrective Action modules necessitates that data be de-normalized in the case of many to many relationships.  Therefore a child record must be present multiple times in the submission to build its relationship to parent records.  

Figure 6
In Figure 6, if an Event is referenced by multiple Authorities; the Event must appear in the XML instance document multiple times, associated to its corresponding parent Authority. In these instances the converter and associated style sheets will derive the data necessary to build linking records by deriving the respective keys between the two primary entities (Authority and Event above).  

Implementer of Record (IOR) – Transaction Code “X”

RCRAInfo permits co-implementation of the program and as a result, co-ownership of data within modules, with the owner of the data being termed the Implementer of Record.  Modules in RCRAInfo can be Fixed IOR – A single agency (State or Region) is completely responsible for maintaining the data for handlers within a State for the module or Variable IOR – Multiple agencies may share responsibility for the data in the module.  
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There can be instance of cross-ownership of data in modules that are variable IOR (CME, Permitting, and Corrective Action) that also have many to many relationships.  For example, in the Corrective Action module the State may link their Corrective Action Event to an EPA owned Authority record (Figure 7).  

Figure 7
This can present challenges in synchronizing data with RCRAInfo. It is challenging because the State must have all the necessary primary key information on the EPA owned Authority record in their source system to correctly reference the records. Furthermore this EPA owned data must be fully referenced in the XML document. 
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As previously discussed for the Permitting and Corrective Action modules, the linking tables (e.g. Authority/Event) are not explicitly modeled in the XML Schema rather the data is denormalized in the structure (Figure 8) 

 Figure 8
To build the relationship between State Event and the EPA owned Authority record the Authority record must be referenced in the XML document. However, RCRAInfo does not permit the editing of data for which one is not the Implementer of Record.  Referencing the EPA Authority record with one of the standard transaction codes (e.g. Add (A)/Delete (D)) would raise errors in RCRAInfo.  
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Therefore to allow data to be effectively referenced but not edited, the converter and associated style sheets will recognize the transaction code “X” for the Permitting and Corrective Action modules. This transaction code is not recognized by RCRAInfo.  It is to be used to denote records that are being exchanged to add context to data necessary to build relationships.  The converter and style sheets will filter out these “X” records when creating flat files; with the “X” records being referenced to extract the foreign key references necessary to build the many to many relationships.  
Figure 9
The following outlines the logic used by RCRAInfo in determining IOR for linking records in many-to-many relationships:
· Permitting Submission

· The Implementer of Record for the Event owns the linking record (Event/Unit) between Event and Unit. 
· Corrective Action Module

· The Implementer of Record for the Event owns the linking record (Authority/Event) between Authority and Event. 
· The Implementer of Record for the Event owns the linking record (Area /Event) between Area and Event. 
RCRAInfo has been designed to be relatively flexible and allow for a variety of implementation scenarios.  As a result, the number of instances that fit this scenario may be relatively rare if at all.  Partners are advised to review their implementation of the RCRA program to determine if this data scenario is applicable to their data. 
Null/Optional Values 


Null element references should not be included in the RCRAInfo XML submission document 

It should be noted that the RCRAInfo translation routines have extensive validation checking, addressing items such as, required fields, referential integrity, and permitted values. This validation is addressed after the XML documents are converted to text files for RCRAInfo processing. 
Module Issues

Handler Module

Owner Operator Indicator: 

RCRAInfo accepts four possible vales for the Owner Operator Indicator – Current Owner (CO) Current Operator (CP), Previous Owner (PO) Previous Operator (PP).  To derive these four possible values from an XML Schema Boolean data type for OwnerOperatorIndicator, the Current End Date element is used.  The following outlines the logic used to make determination and conversion. 

If OwnerOperatorIndicator = true and CurrentEndDate = null Then ‘CO’

If OwnerOperatorIndicator = false and CurrentEndDate = null Then ‘CP’

If OwnerOperatorIndicator = true and CurrentEndDate is not null Then ‘PO’

If OwnerOperatorIndicator = false and CurrentEndDate is not null Then ‘PP’

Please review the discussion concerning element relationships in the section titled Transactional Payload Operation below for an overview of approach necessary for populating data under the Handler schema. 
Permitting Module

No special issues identified
Corrective Action Module 

No special issues identified
Payload Operations 

The following discussions outline specific schema implementation issues associated with each payload operation type.  
Transactional Payload Operation 

Transaction Codes 

Valid transaction codes for this payload operation are: 

· A (Add/Update)

· D (Delete)

· X (Submitted for Context – Exchange Network usage only)

When using the Transactional payload operation, transaction codes must be supplied for elements which are supported by transaction codes. 

[image: image14.emf]*E*

Authority

*S*

Event

This requirement has impacts upon deletion of child elements. Due to the hierarchical structure of the schema, parent data must be supplied along with a transaction code when deleting a child record.  Therefore the parent record will be updated in RCRAInfo, necessitating that all relevant data be provided in the XML document.  

Figure 10
The Handler module is an exception to the required transaction code rule. Transaction codes have been defined for some elements in the schema that are not supported by transactions in RCRAInfo.  Specifically in Figure 10, the top bracketed items are equivalent to the Handler2 table in RCRAInfo and as a result are actually in a 1:1 relationship with the Handler schema element.  Therefore transactions cannot be supported on these individual elements (e.g. Permit Contact Address, Geographic Codes).  To add/delete these items the transaction code must reside in the Handler schema element.

The second group of bracketed elements (e.g., Certification, NAICS) have one-to-many relationships with Handler2 table in RCRAInfo.  As a result, transactions are supported for these individual elements, allowing implementers to individually add/delete these elements within context of their related Handler data type.

 Deletions of Many to Many Relationships 
The schemas for the Permitting and Corrective Action modules present data in a denormalized, hierarchical manner. Linking records in many to many relationships are not explicitly modeled in the Schema. Subsequent to the development of the Permitting and Corrective Action the CME module’s schema was developed and the linking records modeled (e.g., Authority/Event) allowing the user to transact upon the individual linking records. As a result, the following discussion about deletions is applicable only to the Permitting and Corrective Action modules and their associated schemas.  

As previously stated the converter application and associated style sheets will derive the requisite join table records (e.g. Authority/Event Figure 11) based upon the association of the Authority and Event nodes in the XML document.  RCRAInfo allows implementers to delete an association of one entity to another in many to many relationships. 
As an example in Figure 11 an implementer may chose to disassociate an Authority from one of the Events to which it is attached. To do this the Authority/Event linking record needs to be deleted.  To support this requirement, the converter and associated style sheets will treat delete transactions on the child element in RCRAInfo many to many relationships, as a transaction to delete the link table record (e.g., Authority/Event below) The Event record will not be deleted in this case.  To delete the Event record in this many to many relationship, the delete transaction must occur at the root level. 

This construct is applied in the following RCRAInfo many to many relationships. 
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Figure 11
· Area to Event association 

[image: image2.emf]Event Event/Area Area

Event Area

Event

* Trans Code = D 

* Trans Code = D 

Results in the deletion of the   

Event/Area linking record in 

RCRAInfo 

Results in the deletion of the 

Event record in RCRAInfo


Figure 12
· Permitting 

· Event to Unit association 

Figure 13
Please refer to the relational and schema models presented earlier in this document for further reference.  

RCRAInfo supports cascade deletions of records.  In deleting a parent record, the dependent children records will also be deleted.  There is a set deletion hierarchy that is presented in the diagrams earlier in this document.  It is important to note that in cascade delete instances, a delete transaction should not be sent for child records as they would have already been deleted through the parent transaction.  An error will be raised by RCRAInfo in these instances.   

Full Replace Payload Operation 
No special cases identified at this time 

This operation in RCRAInfo has been developed to allow significant flexibility to the data submitter.  However, because, of the challenges associated with variable IOR and many to many relationships, Partners are advised to consider this operation carefully and perform thorough testing, confirming that all expected relationships have been reconstructed when the data is fully replaced; especially in instances of linking State and EPA records together (e.g. State Violation with an associated EPA owned enforcement record).

Full Replace by Handler Operation

 No special cases identified at this time 

This operation in RCRAInfo has been developed to allow significant flexibility to the data submitter.  However, because, of the challenges associated with variable IOR and many to many relationships, Partners are advised to consider this operation carefully and perform thorough testing, confirming that all expected relationships have been reconstructed when the data is fully replaced; especially in instances of linking State and EPA records together (e.g. State Violation with an associated EPA owned enforcement record).
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