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What is the Exchange Network?What is the Exchange Network?

An Internet and standards-based method for 
exchanging environmental information between partners.

An Internet and standards-based method for 
exchanging environmental information between partners

Network 
Node

Network 
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Data

Shared Services
Security
QA
Transformation

Network 
Node

Data

Messages

Messages Messages



Purpose of NetworkPurpose of Network

Support automated exchange of dataSupport automated exchange of data
Enable timely and accurate exchangeEnable timely and accurate exchange
Reduce reporting burdenReduce reporting burden
Improve data qualityImprove data quality



What is a Network Node ?What is a Network Node ?

““A simple environmental information Web A simple environmental information Web 
service that initiates requests for information, service that initiates requests for information, 
processes authorized queries, and processes authorized queries, and 
sends/receives the requested information in a sends/receives the requested information in a 
standard format.standard format.””
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Web Service Definition

DefinitionDefinition
Web services are information sources/application Web services are information sources/application 
components whose functionality and interfaces are components whose functionality and interfaces are 
exposed to consumers using standard messaging exposed to consumers using standard messaging 
protocols including XML, SOAP,WSDL, and protocols including XML, SOAP,WSDL, and 
HTTPHTTP

Definition by counterDefinition by counter--exampleexample
In contrast to Web sites, browserIn contrast to Web sites, browser--based based 
interactions or platforminteractions or platform--dependent technologies, dependent technologies, 
Web services are services offered computerWeb services are services offered computer--toto--
computer, via defined formats and protocols, in a computer, via defined formats and protocols, in a 
platformplatform--independent and languageindependent and language--neutral mannerneutral manner



RequestRequest

Simple Object Access Protocol (SOAP)



XML document that describes structure of SOAP XML document that describes structure of SOAP 
messagemessage

NameName
Input ParametersInput Parameters
Return typeReturn type

Web Services Description Language (WSDL)



Message StructureMessage Structure
Transport Transport -- HTTPHTTP
Security Security –– HTTPS/SSLHTTPS/SSL
XML Message XML Message -- SOAPSOAP
Message Payload Message Payload 

XMLXML
Attachments (DIME, SWA)Attachments (DIME, SWA)

Types of XML MessagesTypes of XML Messages

Security (HTTPS/SSL, PKI, etc.)

Transport Protocol (HTTP)

XML Messaging (SOAP)
Envelope

SOAP Header

SOAP Body
XML Schema

Web Services Message Structure



Timeliness and accuracy of dataTimeliness and accuracy of data
AutomationAutomation
Data Publishing allows for data quality Data Publishing allows for data quality 
improvementsimprovements

Data IntegrationData Integration
Internal and external data sharingInternal and external data sharing
Platform, device and language independencePlatform, device and language independence
Self describing and easily discoverableSelf describing and easily discoverable

Cost ReductionCost Reduction
Consistent and reliable data exchanges between Consistent and reliable data exchanges between 
partnerspartners
Leveraging sharable web servicesLeveraging sharable web services

Why use Web Services?



A Node   A Node   
Is a Server accessible on the WebIs a Server accessible on the Web
Complies with the protocols to ensure secure exchangesComplies with the protocols to ensure secure exchanges
Sends and receives standards based messagesSends and receives standards based messages
Returns requested information as XMLReturns requested information as XML
Each partner has only one NodeEach partner has only one Node



Flat Files for ExchangeFlat Files for Exchange

A simple way to share dataA simple way to share data
Cannot be validated without custom softwareCannot be validated without custom software
Very hard to readVery hard to read
Cannot accommodate complex data in one fileCannot accommodate complex data in one file
Simple but messySimple but messy



XML SchemaXML Schema

Describes the format of data being exchangedDescribes the format of data being exchanged
Incorporates data standardsIncorporates data standards
Reuses XML schema componentsReuses XML schema components



XML TermsXML Terms

XML:XML: eXtensible Markup Language eXtensible Markup Language 
XML Schema:XML Schema: defines the Structure and the Rules defines the Structure and the Rules 
of data to be sharedof data to be shared
XML Document:XML Document: a file that contains the data (and a file that contains the data (and 
references the Schema)references the Schema)

Create an XML document, open it with Internet Explorer and Create an XML document, open it with Internet Explorer and 
it validates itself against the schema before it displays.it validates itself against the schema before it displays.

This is process is called parsing, Explorer has a built in parseThis is process is called parsing, Explorer has a built in parser. r. 



Data:Data:

Just the factsJust the facts

DATA STORE: TSDF

ACME CORP
3121, RUMINGTON AVE, DUKE,DE
DEW123412312
F001 D002 P032
4343, DEXTER AVE, DUKE, DE
BOCACIOUS ENTERPRISES
DEW234317657
F001 D002 P032
1222, BRUSER AVE, DUKE, DE
CORNY CANDY
DEW145323423
F001 D002 P032
9898, LEXOR AVE, DUKE, DE
FRACTIOUS CORP
DEW123324234
F001 D002 P032
2222, TENBY AVE, DUKE, DE
FRIVIOUS INC
DEW234234234
F001 D002 P032



XMLXML
Schema: Schema: 

A data entry A data entry 
form and form and 

instructionsinstructions

LEGAL TREATMENT FACILITIESFORM

RCRA ID:

FACILITY NAME:

FACILITY ADDRESS:

PERMITTED WASTE CODES:

RCRA ID:

FACILITY NAME:

FACILITY ADDRESS:

PERMITTED WASTE CODES:

RCRA ID:

FACILITY NAME:

FACILITY ADDRESS:

PERMITTED WASTE CODES: 

RCRA ID:

FACILITY NAME:

FACILITY ADDRESS:

PERMITTED WASTE CODES:

RCRA ID:

FACILITY NAME:

FACILITY ADDRESS:

PERMITTED WASTE CODES:

CODES MUST START 
WITH D, F, P, K OR X

CANNOT EXCEED 12 
CHARACTERS

AT LEAST ONE CODE 
REQUIRED, NO LIMIT 
OF HOW MANY



XML Document:XML Document:

A filled out formA filled out form

LEGAL TREATMENT FACILITIES

RCRA ID: DEW123412312

FACILITY NAME: ACME CORP

FACILITY ADDRESS: 3121, RUMINGTONAVE, DUKE,DE

PERMITTED WASTE CODES: F010 D002 P032

RCRA ID: DEW1234317657

FACILITY NAME: BOCACIOUSENTERPRISES

FACILITY ADDRESS: 4343, DEXTERAVE, DUKE, DE

PERMITTED WASTE CODES: F001 D002 P032

RCRA ID: DEW145323423

FACILITY NAME: CORNYCANDY

FACILITY ADDRESS: 1222, BRUSERAVE, DUKE, DE

PERMITTED WASTE CODES: F001 D002 P032

RCRA ID: DEW123324234

FACILITY NAME: FRACTIOUSCORP

FACILITY ADDRESS: 9898, LEXORAVE, DUKE, DE

PERMITTED WASTE CODES: F001 D002 P032

RCRA ID: DEW234234234

FACILITY NAME: FRIVIOUSINC

FACILITY ADDRESS: 2222, TENBYAVE, DUKE, DE

PERMITTED WASTE CODES: F001 D002 P032



Data Mapping  Data Mapping  

Determine how data from your database will be 
converted if necessary and then put into the 
appropriate position in the XML document   



Node ClientNode Client



Network ExchangeNetwork Exchange

‘‘ExchangeExchange’’: the sharing of a specific type of data between : the sharing of a specific type of data between 
two or more Partners; for example, sharing of water two or more Partners; for example, sharing of water 
quality data. This is often also referred to as a quality data. This is often also referred to as a ‘‘flowflow’’..



Network ExchangesNetwork Exchanges

Data ReportingData Reporting
Data submitted to another NodeData submitted to another Node

Data SynchronizationData Synchronization
Changes or full replaces of data are sent between Changes or full replaces of data are sent between 
nodes to keep databases up to datenodes to keep databases up to date

Data PublishingData Publishing
Data is made available for queries by authorized Data is made available for queries by authorized 
partnerspartners



Query and SolicitQuery and Solicit

Requesting Data from the Exchange NetworkRequesting Data from the Exchange Network

If requesting a large set of dataIf requesting a large set of data
Immediate response may not be practicalImmediate response may not be practical
Query Service is immediate, Solicit is delayed (asynchronous)Query Service is immediate, Solicit is delayed (asynchronous)
Take a ticket (AKA transaction id)Take a ticket (AKA transaction id)



SOA DefinitionsSOA Definitions

Service Oriented Architecture is a collection of Service Oriented Architecture is a collection of 
interconnected services.interconnected services.
SOA is an architecture of standards based web SOA is an architecture of standards based web 
services using a common messaging technology services using a common messaging technology 
model. (XML,SOAP,UDDI,WSDL etc..)model. (XML,SOAP,UDDI,WSDL etc..)



Why SOA ?Why SOA ?

High Business Adaptability: More applications can use High Business Adaptability: More applications can use 
services.services.
Increased Flexibility: Consumer applications are isolated Increased Flexibility: Consumer applications are isolated 
from internal business changes.from internal business changes.
Improved Reusability: Services can be shared by many Improved Reusability: Services can be shared by many 
applications.applications.
Interoperable Interoperable –– Standard format enables consumers to Standard format enables consumers to 
interoperate with service providers.interoperate with service providers.
Cost Effective Cost Effective –– Standard based components cost much Standard based components cost much 
less than customless than custom--built ones. Sharing also reduces costs.built ones. Sharing also reduces costs.



SOA ServicesSOA Services
Security Services (NAAS)Security Services (NAAS)

Security Services for CDX and the Exchange NetworkSecurity Services for CDX and the Exchange Network
Integrated with E Authentication servicesIntegrated with E Authentication services

Universal Description and Discovery InterfaceUniversal Description and Discovery Interface
Catalog of web servicesCatalog of web services

Network Node ServicesNetwork Node Services
Standards based web service protocols and XML schemas usedStandards based web service protocols and XML schemas used
Supports machineSupports machine--toto--machine data exchangesmachine data exchanges

Quality Assurance serverQuality Assurance server
Parsing ServicesParsing Services
Extended Business Rule ValidationExtended Business Rule Validation

XML FirewallXML Firewall
A hardware appliance that validates and filters XML traffic .A hardware appliance that validates and filters XML traffic .
Application level security Application level security 

Orchestration is a standards driven approach to simplifying and Orchestration is a standards driven approach to simplifying and automating business automating business 
process.process.

BPEL 1.1 is the leading standard.BPEL 1.1 is the leading standard.



Establishing NodesEstablishing Nodes
Research the NetworkResearch the Network

Exchange Network Web Site Exchange Network Web Site 
http://www.exchangenetwork.net/node/index.htmhttp://www.exchangenetwork.net/node/index.htm

30 minutes Guide to Implementing a Node30 minutes Guide to Implementing a Node
Consult Other Partners StatesConsult Other Partners States
DonDon’’t Reinvent the Wheelt Reinvent the Wheel



Node Capabilities +Node Capabilities +

Administration interface.Administration interface.
Separation of the Node and the individual Separation of the Node and the individual 
data exchange.data exchange.
Support of authentication and authorization Support of authentication and authorization 
through NAAS.through NAAS.
Support for both incoming and outgoing Support for both incoming and outgoing 
data flows. data flows. 



Node Building ResourcesNode Building Resources

Exchange Network Node Building Home PageExchange Network Node Building Home Page
http://www.exchangenetwork.net/node/index.htmhttp://www.exchangenetwork.net/node/index.htm
Node Functional Specification 1.1Node Functional Specification 1.1
http://www.exchangenetwork.net/node/dev_toolbox/node_functional_http://www.exchangenetwork.net/node/dev_toolbox/node_functional_specspec
_v1.1.pdf_v1.1.pdf
Network Exchange Protocol 1.1Network Exchange Protocol 1.1
http://www.exchangenetwork.net/node/dev_toolbox/network_exchangehttp://www.exchangenetwork.net/node/dev_toolbox/network_exchange_pr_pr
otocol_v1.1.pdfotocol_v1.1.pdf
Exchange Network Node Implementation Guide 1.0Exchange Network Node Implementation Guide 1.0
http://www.exchangenetwork.net/node/dev_toolbox/implementation_ghttp://www.exchangenetwork.net/node/dev_toolbox/implementation_guiduid
e_v1.0_032504.pdfe_v1.0_032504.pdf

Understanding Exchange Network SecurityUnderstanding Exchange Network Security
http://test.epacdxnode.net/faq/ch02.htmlhttp://test.epacdxnode.net/faq/ch02.html
Exchange Network Grant GuidanceExchange Network Grant Guidance
http://www.epa.gov/neengprg/index.htmlhttp://www.epa.gov/neengprg/index.html
Exchange Network Frequently Asked Questions (FAQ)Exchange Network Frequently Asked Questions (FAQ)
http://test.epacdxnode.net/faq/http://test.epacdxnode.net/faq/



Quality Assurance Quality Assurance 
and and 

Transformation Transformation 
ServicesServices



QA tools are available that can be used to validate QA tools are available that can be used to validate 
data against a standard parser and business rulesdata against a standard parser and business rules

XML Schema Validation ServiceXML Schema Validation Service
PrePre--submission validationsubmission validation
PostPost--submission Validation Servicesubmission Validation Service

Business Rule Validation ServiceBusiness Rule Validation Service
More then XML schema can doMore then XML schema can do
SchematronSchematron
Lookup tables from endpoint datastore Lookup tables from endpoint datastore 

Combined Validation ServiceCombined Validation Service

Quality Assurance Services





QA Service QA Service 
DemonstrationDemonstration



Online Response MessageOnline Response Message
<?xml version="1.0" encoding="UTF<?xml version="1.0" encoding="UTF--8" standalone="no" ?> 8" standalone="no" ?> 

-- <SOAP<SOAP--ENV:Envelope xmlns:SOAPENV:Envelope xmlns:SOAP--
ENV="ENV="http://schemas.xmlsoap.org/soap/envelope/http://schemas.xmlsoap.org/soap/envelope/" " 
xmlns:tns="xmlns:tns="http://www.neien.org/schema/v1.0/validator.wsdlhttp://www.neien.org/schema/v1.0/validator.wsdl" " 
xmlns:xsd="xmlns:xsd="http://www.w3.org/2001/XMLSchemahttp://www.w3.org/2001/XMLSchema" " 
xmlns:soap="xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/http://schemas.xmlsoap.org/wsdl/soap/" " 
xmlns:typens="xmlns:typens="http://www.neien.org/schema/v1.0/validator.xsdhttp://www.neien.org/schema/v1.0/validator.xsd" " 
xmlns:dime="xmlns:dime="http://schemas.xmlsoap.org/ws/2002/04/dime/wsdl/http://schemas.xmlsoap.org/ws/2002/04/dime/wsdl/" " 
xmlns:wsdl="xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/http://schemas.xmlsoap.org/wsdl/" " 
xmlns:xsi="xmlns:xsi="http://www.w3.org/2001/XMLSchemahttp://www.w3.org/2001/XMLSchema--instanceinstance" xmlns:SOAP" xmlns:SOAP--
ENC="ENC="http://schemas.xmlsoap.org/soap/encoding/http://schemas.xmlsoap.org/soap/encoding/">">
-- <SOAP<SOAP--ENV:Body>ENV:Body>
-- <mns:SchemaValidateResponse <mns:SchemaValidateResponse 
xmlns:mns="xmlns:mns="http://www.neien.org/schema/v1.0/validator.xsdhttp://www.neien.org/schema/v1.0/validator.xsd" SOAP" SOAP--
ENV:encodingStyle="ENV:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/http://schemas.xmlsoap.org/soap/encoding/">">
<return xsi:type="<return xsi:type="xsd:stringxsd:string">">Congratulations! The document,d:Congratulations! The document,d:\\TEMPTEMP\\DEPT03.xml, DEPT03.xml, 

is valid according to the schema.is valid according to the schema.</return> </return> 
</mns:SchemaValidateResponse></mns:SchemaValidateResponse>
</SOAP</SOAP--ENV:Body>ENV:Body>
</SOAP</SOAP--ENV:Envelope>ENV:Envelope>



The XML Data Validation service has finished processing your document ( 
d:\TEMP\DEPT02.xml) at Tue Apr 25 13:55:00 2006 . It returned the following 
message:

The document,d:\TEMP\DEPT02.xml, contains the following error(s):

The element 'http://www.epa.gov/exchangenetwork:EmissionSubmissionGroup' 
has invalid child element 
'http://www.epa.gov/exchangenetwork:UnitNumeratorValue'. Expected 
'http://www.epa.gov/exchangenetwork:EmissionUnitNumeratorValue'. An error 
occurred at file:///d:/TEMP/DEPT02.xml, (9224, 622).

An exception occurred while validating the XML document.

The document contains too many errors, validation aborted.

Please contact the helpdesk at nodehelpdesk@csc com if you have questions

Online Response MessageOnline Response Message



XLST Transformation Service

A utility service that can be invoked by all network A utility service that can be invoked by all network 
users.users.

Perform data transformation using specified stylePerform data transformation using specified style--sheet.sheet.

Use DIME attachment as payload.Use DIME attachment as payload.

Document can be in either ZIP or XML format. Document can be in either ZIP or XML format. 

Run in synchronous mode (small payload) or Run in synchronous mode (small payload) or 
asynchronous mode (large payload)asynchronous mode (large payload)

Service will be available on the QA server.Service will be available on the QA server.



Document Transformation

Service Definition:Service Definition:

User authentication is required. User authentication is required. 

Style Sheet can be local or remote.Style Sheet can be local or remote.

xmlDocument should be a DIME attachmentxmlDocument should be a DIME attachment

docFormat is either ZIP or XML. docFormat is either ZIP or XML. 



Data Mapping and Data Mapping and 
TransformationTransformation



Data Transformation

• Convert from one data format to another
• XML
• Flat file (i.e. delimited)
• Database

• Handle large file sizes
• Use streaming approach rather than in memory

• Provide a robust and reusable interface
• Standard configuration files
• Standard APIs
• Reusable across multiple tiers



Data Transformation

• TRI OUT – flat file to XML
• NC Node – database to XML for Beaches and NEI data
• Puerto Rico Node – flat file to XML for AQS data
• Wind River Node – database to XML for AQS
• Geo Toolkit for Region 5 – XML to XML for Geo data
• EnviroFlash – flat file to unstructured email (text)
• TRIME (XML to database)
• Water Sentinel (database to XML, XML to database)
• GLNPO (database to Excel, database to XML)



Data Transformation

• Architecture
• Mapping engine

• Run the transformation process
• Built on the Velocity open source project

• Configuration files 
• Mapping instructions
• Location of the data sources and data 
targets
• Conditional logic, custom methods

• Custom Java methods - provides the custom 
transformation such as data formatting.  
• Pluggable readers
• Pluggable writers



Data Transformation

• Mapping steps
• Logical mapping

• The process of analyzing the data source 
and the data target and creating the 
document that specifies the relations 
between the source and target fields. 
• If the data source is relational database, 
this process includes developing the query 
to extract the data from the database.

• Physical mapping - the process of creating 
the configuration files to implement the logical 
mapping specifications.
• Custom methods (if  needed)



Data Transformation

• Database to XML example
## Database Query
#set ($sqlQuery = "select distinct TRANSACTION_TYPE, ACTION_CODE, STATE_CODE, 
COUNTY_CODE, SITE_ID from ${tableName}RA where ACTION_CODE = 'D' and 
TRANSACTION_TYPE = 'RA'") 
## Set Reader properties
#set ($tmp = $MapperEngine.setMapReaderProperty('SQL_COMMAND', $sqlQuery ) )
#set ($tmp = $MapperEngine.setMapReaderProperty('ENCODING', 'XML_ENCODING') )
## Loop for each record in result set
#foreach($row in $MapperEngine.getIterator())
## Write XML
<aqs:ActionRawDataDelete>

<aqs:SiteIdentifierDetails>
## Use value from record as a variable

<aqs:StateCode>$!row.STATE_CODE</aqs:StateCode>
<aqs:CountyCode>$PRFunctions.getNumberDigitStr($!row.COUNTY_CODE , 

3)</aqs:CountyCode>
<aqs:SiteNumber>$PRFunctions.getNumberDigitStr($!row.SITE_ID , 4)</aqs:SiteNumber>

</aqs:SiteIdentifierDetails>
## Call subsequent execution
#set( $config = $MapperEngine.createMapperConfiguration() )
#set ($tmp = $!config.ContextConfig.put( 'SITE_ID', $!row.SITE_ID ))
#set ($tmp = $!config.ContextConfig.put( 'tableName', $tableName ))
#set ($tmp = $!config.ContextConfig.put( 'subs', 'PRMonitorDeleteRAMap' ))
$MapperEngine.subExecute('MapperServices/PR/PRDBReadConfig.vm', 
'MapperServices/PR/PRMonitorDeleteRAMap.vm', $config)
</aqs:ActionRawDataDelete>
#end 



Data Transformation

• Advantages
• Provides an ability to concentrate mapping logic 
within the configuration file and custom methods.
• Provides ability to handle several data source types.
• Provides an ability to decouple readers and writers.
• Provides streaming capabilities to handle large size 
files (tested against 680 MB).
• Provides  an ability to use custom Java methods.
• Does not require license fee.
• Requires minimum coding. 
• Superior performance compared to commercial tools 
(XAware, BEA Liquid Data) - 30 times faster on large 
data sets.
• Uses streaming approach for low memory overhead.



NEI Flow Configuration Document NEI Flow Configuration Document 
(FCD)(FCD)

Describes NEI XMLDescribes NEI XML--based data submissions for Nodebased data submissions for Node--toto--Node Node 
transfers. transfers. 
http://exchangenetwork.net/exchanges/air/nei_fcd_v1.0.dochttp://exchangenetwork.net/exchanges/air/nei_fcd_v1.0.doc

Implementing the Header DocumentImplementing the Header Document
Exchange Network Header document is XML that describes the payloExchange Network Header document is XML that describes the payload ad 
content of a Network messagecontent of a Network message

Configuring each of the four data source typesConfiguring each of the four data source types
Point SourcesPoint Sources
Nonpoint and Nonroad Mobile SourcesNonpoint and Nonroad Mobile Sources
Onroad Mobile SourcesOnroad Mobile Sources
Biogenic SourcesBiogenic Sources

Configuring Network Data ServicesConfiguring Network Data Services
Services to provide additional information to trading partners.Services to provide additional information to trading partners.

http://exchangenetwork.net/exchanges/air/nei_fcd_v1.0.doc


Implementing the Header Implementing the Header 
DocumentDocument

Header Document Toolkit Header Document Toolkit 
Tool Box section of the Exchange Network Web siteTool Box section of the Exchange Network Web site

Message Structure   Message Structure   

Header Document

Exchange Network Message

Payload
POINT Data

(Transaction Type – Original
Submittal Flag - A )



Header SampleHeader Sample
<hdr:Header><hdr:Header>
<hdr:Author><hdr:Author>Dennis BurlingDennis Burling</hdr:Author> </hdr:Author> 
<hdr:Organization><hdr:Organization>Nebraska Environmental QualityNebraska Environmental Quality</hdr:Organization> </hdr:Organization> 
<hdr:Title><hdr:Title>PointSourcePointSource</hdr:Title> </hdr:Title> 
<hdr:CreationTime><hdr:CreationTime>20042004--0404--05T09:30:4705T09:30:47--05:0005:00</hdr:CreationTime> </hdr:CreationTime> 
<hdr:Comment><hdr:Comment>This is a test fileThis is a test file</hdr:Comment> </hdr:Comment> 
<hdr:DataService><hdr:DataService>DataServiceDataService</hdr:DataService> </hdr:DataService> 
<hdr:ContactInfo><hdr:ContactInfo>PO Box 98922, Lincoln, NE, 68509, 402PO Box 98922, Lincoln, NE, 68509, 402--471471--4214, 4214, 

dennis.burling@ndeq.state.ne.usdennis.burling@ndeq.state.ne.us</hdr:ContactInfo> </hdr:ContactInfo> 
<hdr:Notification><hdr:Notification>dennis.burling@ndeq.state.ne.usdennis.burling@ndeq.state.ne.us</hdr:Notification> </hdr:Notification> 
<hdr:Sensitivity /> <hdr:Sensitivity /> 

-- <hdr:Property><hdr:Property>
<hdr:name><hdr:name>GeographicCoverageStateGeographicCoverageState</hdr:name> </hdr:name> 
<hdr:value><hdr:value>3131</hdr:value> </hdr:value> 
</hdr:Property></hdr:Property>

-- <hdr:Property><hdr:Property>
<hdr:name><hdr:name>InventoryYearInventoryYear</hdr:name> </hdr:name> 
<hdr:value><hdr:value>20022002</hdr:value> </hdr:value> 
</hdr:Property></hdr:Property>
</hdr:Header> </hdr:Header> 



Implementation and Testing ChecklistImplementation and Testing Checklist
(See Appendix B of Flow Configuration Document) (See Appendix B of Flow Configuration Document) 

Register with EPA CDXRegister with EPA CDX
Create XML DocumentCreate XML Document
Create Header Document Create Header Document 
Validate XML Document Validate XML Document 
Submit XML Document to EPA CDX TestSubmit XML Document to EPA CDX Test
Submit XML Document to EPA CDX Submit XML Document to EPA CDX 
ProductionProduction



Register with EPA CDXRegister with EPA CDX

Establish a NAAS operator account  (Your Node Admin) Establish a NAAS operator account  (Your Node Admin) 

CDX Help Desk by calling 1CDX Help Desk by calling 1--(888)(888)--890890--19951995
Establish a CDX Web account with the authority to upload NEI Establish a CDX Web account with the authority to upload NEI 
files. files. 
Match the operator account with the CDX Web account that you Match the operator account with the CDX Web account that you 
have set up.have set up.



Create XML DocumentCreate XML Document

Download XML schemas from the Exchange Network Web site.  Download XML schemas from the Exchange Network Web site.  
There are five schema files are provided, one for each of the foThere are five schema files are provided, one for each of the four NIF ur NIF 
source types and a fifth that describes common elements used source types and a fifth that describes common elements used 
throughout the other four. throughout the other four. 

Map data to the XML schemas using the NIF documentation Map data to the XML schemas using the NIF documentation 
provided on the EPA Web site provided on the EPA Web site http://www.epa.gov/ttn/chief/net/http://www.epa.gov/ttn/chief/net/.   .   
This documentation includes Microsoft Excel files that fully desThis documentation includes Microsoft Excel files that fully describe cribe 
the data elements included in each source file type.  The NIF 3.the data elements included in each source file type.  The NIF 3.0 0 
User Guide provides a summary of the NIF format specifications aUser Guide provides a summary of the NIF format specifications and nd 
detailed business rules for their completion.detailed business rules for their completion.

Generate an XML document containing the emissions data Generate an XML document containing the emissions data 
according to the XML schemaaccording to the XML schema
Once you have mapped your data, consult the Flow Configuration Once you have mapped your data, consult the Flow Configuration 
Document to create your own XML instance file.Document to create your own XML instance file.

http://www.epa.gov/ttn/chief/net/


Create Header Document Create Header Document 

The Header Document is XML which serves as a The Header Document is XML which serves as a 
wrapper around the individual XML documents wrapper around the individual XML documents 
or payloads. It is used to describe the payload or payloads. It is used to describe the payload 
documents, providing basic metadata for the documents, providing basic metadata for the 
submission. The Header Document can describe submission. The Header Document can describe 
what a data payload contains, who submitted it what a data payload contains, who submitted it 
and when, as well as instructions on processing and when, as well as instructions on processing 
payload contents, such as whether the contents payload contents, such as whether the contents 
are additions, deletions, or updates.are additions, deletions, or updates.



Validate XML DocumentValidate XML Document

Prior to transmitting validate XML files    Prior to transmitting validate XML files    
EPAEPA’’s XML schema validation tool called s XML schema validation tool called 
Schematron. This Web based validation tool Schematron. This Web based validation tool 
is a set of XML Web services for validating is a set of XML Web services for validating 
XML documents against the associated XML documents against the associated 
schemas and custom rules, and can be schemas and custom rules, and can be 
found at found at http://tools.epacdxnode.net/http://tools.epacdxnode.net/..

http://tools.epacdxnode.net/


Submit XML Document to EPA CDX Submit XML Document to EPA CDX 
TestTest

The XML document should be sent to the EPA The XML document should be sent to the EPA 
CDX Test Node as a properly constructed CDX Test Node as a properly constructed 
Exchange Network message with associated Exchange Network message with associated 
Header Document information as described Header Document information as described 
earlier.  earlier.  
The EPA CDX Node will validate the XML The EPA CDX Node will validate the XML 
document against the relevant XMLdocument against the relevant XML schema and schema and 
the Schematron process.the Schematron process.
CDX Test Node:CDX Test Node:

https://test.epacdxnode.net/cdx/services/NetworkNohttps://test.epacdxnode.net/cdx/services/NetworkNo
dePortType_V10 dePortType_V10 



Submit XML Document to EPA CDX Submit XML Document to EPA CDX 
ProductionProduction

Once the EPA CDX Test Node has successfully Once the EPA CDX Test Node has successfully 
processed the submitted file, the same file may be processed the submitted file, the same file may be 
submitted to the CDX Production Node.submitted to the CDX Production Node.
CDX will retrieve the payload XML document from CDX will retrieve the payload XML document from 
the message and will extract pertinent information the message and will extract pertinent information 
from the message header into a from the message header into a ““metadatametadata”” text file.  text file.  
Both metadata file and XML payload will be placed in Both metadata file and XML payload will be placed in 
the EPA Emission Inventory Groupthe EPA Emission Inventory Group’’s outbound s outbound 
directory for further processing.directory for further processing.
CDX Production Node:CDX Production Node:

https://cdxnode.epa.gov/cdx/services/NetworkNodePorthttps://cdxnode.epa.gov/cdx/services/NetworkNodePort
Type_V10Type_V10



After Submitting Your DataAfter Submitting Your Data

Submissions are validated through parser and Submissions are validated through parser and 
schematron schematron 
Validation errors will be made available via your Validation errors will be made available via your 
transaction id that you can download.transaction id that you can download.
Obtain submission status by issuing a GetStatus with Obtain submission status by issuing a GetStatus with 
the transaction id that you received from the the transaction id that you received from the 
submission. submission. 
Issuing a GetStatus will confirm that your Issuing a GetStatus will confirm that your 
submission was successfully processed by CDX and submission was successfully processed by CDX and 
that the NEI team was notified of your submission. that the NEI team was notified of your submission. 
The NEI team will attempt to load your submission The NEI team will attempt to load your submission 
and send any reports to your CDX Web Inbox. and send any reports to your CDX Web Inbox. 



Quality of Service ChecksQuality of Service Checks
Rules enforced

one document in list (from Submit)
the document is a ZIP file
the ZIP has only one XML file
the XML has only one payload
the payload has a valid payload operation attribute: 

operation [Replace|Original], 
source category [Point, NonpointNonroad, Onroad,Biogenic])

Exchange Network user has a valid CDX Web Id
Exchange Network user has a valid state affiliation
the header is valid (well-formed)
the header is complete (all FCD-required header fields are provided)
the payload is valid according to schema and/or schematron



Quality of Service ChecksQuality of Service Checks

On Failures 
1)  A downloadable error report is attached to the 
transaction (flat file) with the context-sensitive failure 
information
2)  The help desk is notified via an e-mail which 
contains the dataflowname, server IP, transaction id, 
transaction status, and context-sensitive failure 
information



Network Node Client Network Node Client 
Demonstration Demonstration 























Data Exchange ResourcesData Exchange Resources

Data Exchange Home PageData Exchange Home Page
http://www.exchangenetwork.net/flow/index.htmhttp://www.exchangenetwork.net/flow/index.htm

Trading Partner Agreement Best PracticesTrading Partner Agreement Best Practices
http://www.exchangenetwork.net/flow/TPA_Final_Rehttp://www.exchangenetwork.net/flow/TPA_Final_Re
port_Best_Practices.pdfport_Best_Practices.pdf

Link to NEI Flow Configuration Document:Link to NEI Flow Configuration Document:
http://exchangenetwork.net/exchanges/air/nei_fcd_v1http://exchangenetwork.net/exchanges/air/nei_fcd_v1
.0.doc.0.doc

Facility Identification (FRS) Data Exchange FCDFacility Identification (FRS) Data Exchange FCD
http://www.exchangenetwork.net/flow/cross/frs_fcd_http://www.exchangenetwork.net/flow/cross/frs_fcd_
v1_061804.docv1_061804.doc



Other Good InformationOther Good Information
Getting AssistanceGetting Assistance

US EPA CDX/Exchange Network Help DeskUS EPA CDX/Exchange Network Help Desk
http://www.epa.gov/cdxhttp://www.epa.gov/cdx
phone: 1phone: 1--888888--890890--19951995
Email: nodehelpdesk@csc.comEmail: nodehelpdesk@csc.com

Node Mentoring ContactsNode Mentoring Contacts
http://www.exchangenetwork.net/node/mentoring/node_mentoring_serhttp://www.exchangenetwork.net/node/mentoring/node_mentoring_services_v1.0.docvices_v1.0.doc

Exchange Network Message BoardExchange Network Message Board
http://www.websitetoolbox.com/tool/mb/exnethttp://www.websitetoolbox.com/tool/mb/exnet

Online Test Tools and UtilitiesOnline Test Tools and Utilities
Node Developer ToolboxNode Developer Toolbox
http://www.exchangenetwork.net/node/dev_toolbox/index.htmhttp://www.exchangenetwork.net/node/dev_toolbox/index.htm
Network Authentication and Authorization Service (NAAS)Network Authentication and Authorization Service (NAAS)
http://naas.epacdxnode.net/http://naas.epacdxnode.net/
Exchange Network Document Validation ServiceExchange Network Document Validation Service
http://tools.epacdxnode.net/http://tools.epacdxnode.net/

http://tools.epacdxnode.net/
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