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1 Introduction

1.1 Discovery Services
The Exchange Network discovery services provide information (metadata) about Network services that allow Network aware nodes and applications to discover services and dynamically create user friendly interfaces for finding and exchanging information.  Both users and applications can use it e.g. the EN Browser and the EN Services Center.  Both node version 1.1 and node 2.0 services can be entered/cataloged.  Manual and automated loading of data is supported.  All version 2.0 nodes should support the GetServices query that allows the Discovery service to automatically collect the metadata each night from each node and load it into the discovery catalog.  This is the recommended approach.  The browser interface helps you get started and to manually enter metadata as required.  The Discovery services are built on a version 2.0 Node platform. 
1.2 Value Proposition for the Discovery Services
· Improves access to Network information

· Supports user friendly tools

· Automatically collects and updates the Network Metadata repository

· Simplifies Metadata Administration
2 Getting Started
2.1 Discovery Services Application – Test and Production
The first step in both manual and automated use of the discovery services is to load your basic node information into the discovery browser interface. You will need test and production NAAS user accounts to use the system.
2.1.1 Discovery Services - Test

The Test version of the browser based application is located at:

https://ends2.epacdxnode.net/admin/default.aspx. This site is used to enter the Node, Dataflow, Service, and Data Element descriptions for your Test Node. 

2.1.2 Discovery Services - Production

The Production version of the browser based application is located at: https://ends2.epa.gov/admin/default.aspx. This site is used to enter the Node, Dataflow, Service, and Data Element descriptions for your Production Node.
Begin by going to the TEST application link in your browser. 
2.2 Logging in to the Discovery Application

Follow the below steps to log into the Exchange Network Discovery Services application, as seen in Figure 1 below. 

1. Enter Your NAAS ID (your Email address) in the ID field, e.g. JoeUser@gmail.com
2. Enter Your NAAS Password (Remember this password may be different in TEST and Production)   
3. Leave Domain set to : Default


4. Click the Log In Button

Figure 1 – Discovery Services Log In Page
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2.3 Select Network Node 
To begin, click Network Node located on the left-hand side Menu Bar as shown in Figure 2. This will bring up the full list of Nodes as shown in Figure 3. 

Figure 2 – Discovery Services Home Page
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2.4 Adding a Node Description Document   

Click the New button at the bottom of the screen to add the node description if it does not appear on one of the pages of nodes. You can page through the list of existing nodes by clicking the small numbers located at the bottom of the Name column. 
Figure 3 – Node List
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2.5 Entering Detailed Information on the Edit Node Screen  
After selecting New in order to add a new Node, the below details are needed on the Edit Node screen. A completed Node in the Edit Node screen is depicted in Figure 4.
Node Name: Enter a brief name with no spaces and include a version number if it only handles one version of the Node specification. Avoid all acronyms since DOE is common to many Organizations. Refer to “GeorgiaNodeV2” as an example. 

Description: Enter a brief narrative describing your node’s characteristics and expanding any abbreviations used in the Node Name.

URL: Enter the URL endpoint that contains your node’s WSDL file. 

Stage: Enter the type of node that is described, e.g. Development, Test, Production or Staging. 

Version: Enter the latest version of the Network Specification that the node supports, e.g. 2.0.
Status: Status of the Node, either Active or Inactive.
Provider: Organization that operates the node, e.g. FLORIDA Department of Environmental Protection (expand acronyms).
Contact: Primary contact person and their email address.
Publish Services: This value tells the Discovery Service to call the GetServices web service on your version 2 node and automatically collects all node service information (metadata) for your services Values (YES or NO). This is the preferred mechanism for keeping your node service information up to date in the Discovery repository.  Note: Please coordinate with the Node Help Desk when you are ready to turn this feature on so that we can help debug and assist with schema/collection related issues.
When set to Yes, the nightly GetServices query will replace data that you have entered on the Discovery screens for your node, dataflows and services with what you have in the XML document returned by GET Services.
Bounding Coordinates: Latitude and Longitude in decimal coordinates bounding the geographic area served by the node. (e.g.  48.75 or -123.45)
Properties: Name value pairs that can be used to define any additional information that needs to be associated with the node. Enter a Name to describe the information enter the value for the information then Click the Insert button.

This process can be repeated for as many additional pairs of information that you would like to add.  
As shown in Figure 4, click the Add button once all data has been entered to save the Node description.  If you do not wish to save data entered in this screen, click anywhere on the left-hand side menu to leave this screen without saving. 
Figure 4 – Edit Node Screen
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2.6 Updating a Node Description Document  

To update a previously entered Node, click the underlined node name in the Name column to open an existing node description. (e.g.  FloridaNode in the screen shot found in Figure 3). 
2.7 Adding a Dataflow Document   
The below steps are required in order to add a new dataflow to the Discovery Services application. The dataflow defines a grouping of related services with a common information source, e.g. Facility data in the FRS_v3_0 dataflow.  
1. Select Dataflow from the Menu Bar as seen below.
2. Select your node from the Node List drop down box.

3. Click the Add New button at the bottom of the screen to create a new dataflow document. 
Figure 5 – Adding a New Dataflow
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4. The below data is needed in order to add a new dataflow. A completed dataflow is depicted in Figure 6 below.
Name: Enter a brief acronym or name with no spaces that describes your dataflow and the version of the dataflow, if it exists.
Description: Enter a brief narrative describing your dataflow expanding any abbreviations used in the Dataflow Name.

Node: This value will be automatically carried forward from the Node you previously selected.
Figure 6 – Add/Edit Dataflow
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5. Click the Add button to save your new Dataflow as shown in Figure 6. If you do not wish to save your changes, click the Cancel button. 
2.8 Adding a Service Description Document   

The below steps are required in order to add a new service to a dataflow. The Network services in this context are primarily queries (reports) against database resources, submissions of data for data synchronization or various administrative functions. (e.g. The service/query GetFacilityByName reads the Facility database creates an XML document and returns it to the requester.)    
1. Select Service from the Menu Bar as seen below.

2. Select your node from the Node List drop down box.

3. Click the Add New button at the bottom of the screen to create a new Service document. 

Figure 7 – Add a New Service
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2.9 Entering Detailed Service Description Information – Add a Service
Once in the Add Service screen, as shown in Figure 8, the below information is needed:
Service Name: Enter a brief concatenated name with no spaces that describes the basic service functions as clearly as possible with a version number at the end of the name, e.g. GetSubstanceByNameV_2.

Description: Enter a narrative fully describing your service and how it functions expanding any abbreviations used in the Service Name (e.g. This query retrieves a list of Toxic Release Inventory facilities based on site location information.)
Service Type: Select a service type from the list that is used in the service.  These are the basic Network methods including: Submit, Query, Notify and Execute).
Document URL: Enter the URL that can be used for forwarding notifications about the status of the service call. 
Dataflow Name: Select the dataflow name from the list that pertains to this service.  The dataflow document must already have been created to appear in the list. 
Share Options:  Select a share option form the list:
· Private – The service is available only to users with explicit NAAS policies

· Shared – Any NAAS user can use this service.

· Regulated - ??
Figure 8 – Add Service
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Once all the information has been entered, click the Add button at the bottom of the screen.
2.10 Entering Detailed Service Description Information – Edit a Service

Once the service has been added, there are additional details that need to be provided. The below steps describe how to add these additional details for newly entered services, as well as how to edit all services in the future. This screen is shown in Figure 9.
1. Select Service from the Menu Bar as seen below.

2. Select your node from the Node List drop down box.
3. Click on the name of the service that was just entered. This will bring you to the Edit Service screen, as seen in the below screen shot. The below additional details are needed. 
XSLT URL: Enter one or more URLs where the style sheets that are used to transform the result of the service call are located. (e.g. https://ends2.epa.gov/xslt)  Each URL is entered one at a time along with an XSLT type that describes the output of the stylesheet transformation (e.g. XML, HTML etc.).  After each row is entered, click the Insert button at the end of the row. This process can be repeated for each URL.

Parameters: Enter a list of parameters (one row at a time) that are used by the service to filter data retrieved by the service.  
Index: The order of the parameters in the list. Network Spec v1.1 needs this to keep the parameters in order.
Name: The name of the parameter, e.g. State.
Type: The type of data such as string(text), integer or date.
Encoding: The encoding used for the parameter, such as Zip, XML or Base64.

Required: This check box is selected if the parameter required. If optional, leave blank. 
Occurrences: The number that defines how many of that parameter can be entered (e.g. 4).
Description: Enter a more descriptive name for the parameter expanding acronyms if possible e.g. (Enter a US Postal Service State abbreviation). This can be used for help text in tools that use the service. 
After entering a complete row of parameters, click the Insert button to add the set of parameters to the list.  Repeat this process as many times as necessary until all parameters have been entered. Parameters can be deleted using the Delete button.
Properties: Properties can be used for adding additional service information.  They are added as name value pairs, one row at a time.  Enter a name and a value then click the Insert button to add the property. The Cancel button can be used to cancel an entered property.  
Figure 9 – Edit Service
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Click the Update button once all data has been entered to save the Service description.  Clicking the Delete button will delete the entire Service description.
3 Data Elements
3.1 Background

The Data Elements are defined by the Data Element Description Language (DEDL).  It can be used for describing parameter types and parameter values. This meta-information is aimed primarily at node applications builders.  It allows the developers to build powerful and user friendly interfaces for accessing Network web services such as the Exchange Network Browser and the Exchange Network Service station.  It is not limited to these applications and it can be integrated into any application to make it easy to use.

DEDL can be considered as a generic data modeling language that captures key characteristics of data elements. While the language does provide human readable descriptions, the main goal is to standardize the data element format so that data elements can be consumed by applications and nodes automatically.

3.2   Adding New Data Elements 

Select DataElement from the Menu Bar on the left-hand side of the screen to open the List of Data Elements as shown in Figure 10.
Figure 10 – Data Element List
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This screen allows you to edit existing Data Element Definitions by clicking the underlined ID for the Data Element, e.g. StateCodeLookup.
Click the Add New button to add a new data element. You will be directed to the screen shown in Figure 11.
Figure 11 – Add New Data Element
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The following list describes the data you will enter on the form for each data element definition:

1. Element Identifier: This is a string identifier for the element, and it must be unique for the domain.  This identifier is selected from within a service definition to link the service to a data elements / parameter value lists that.
2. Application Domain: This is the application domain to which this element identifier belongs. (Please use the default if you do not have a specific unique domain requirement.) Think of this as the method for distinguishing general lists from specific lists. E.g.-  County vs Virginia.County 
3. Element Type: This is the data type for the element. Common data types are string, integer, date or Boolean.

4. Description: This is a text description of the data element. Please provide as much detail as possible.  Users will be able to see this descriptive information in the application interfaces that are built using DEDL such as rollover help. 
5. Keywords: A list of keywords separated by space or comma that can be used to characterize the data element. This value is mainly used by applications to conduct searches for relevant data elements.

6. Owner: The owner of the data element. Please enter your NAAS account (usually your email address) here.

7. Element Label: A label, or a user friendly name, of the data element that will likely be displayed by applications when prompting users for input parameters. (e.g. County Name)
8. Default Value: A value that would be assigned to the data element if not selected or provided. This can also be used to pre-populate a text box in a user interface. The value is optional. 
3.3 Data Sources

Data sources are used for integrating large external sets of values that are hosted in a database or an external source such as web service.  This is mainly used when there are too many or too dynamic of a list to enter into the discovery service directly.  
Data Source definition has the following parameters:

· Data Source Type: The type of data source. It can be DBMS, SOAP or HTTP. This determines what component to be used for data retrieval.

· Connection Descriptor: This should be a database connection string or an HTTP address depending on the Data Source Type.

· Access Statement: The statement to be executed. This should be an SQL Select statement for DBMS, or a web method name for SOAP data sources.
· Parameters: A list of parameters to be used in the Access Statement. This should be a list of name-value pair separated by ‘&’, i.e, name1=value1&name2=value2.

· Transformation: A style-sheet to be applied to the results. This is usually used when the result is in XML format.

The screen shot below shows a data element using a web service to obtain a list of RSS news feeds:
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The following is a more complete example of DBMS data sources. The data element returns a list of node names currently defined in ENDS.
Figure 12 – Using External Data Source
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3.4 Constraints

Constraints are additional limitations of the data element. They are very useful for user entry validations and verifications. All elements under constraints are optional.

1. Upper Limit: The maximum value for the data element, usually associated with a number or date.

2. Lower Limit: The minimum value allowed for the data element. 

3. Allow Multi-Select: A Boolean value that indicates whether a user can select multiple values from a pick list.

4. Additional Value Indicator: A Boolean value that indicates whether a user can enter a value that is not in a list.

5. Optionality: A Boolean value which indicates whether the value is required.   

6. Wildcard: The wildcard character for the data element. For example, * is a wildcard character for a directory path string type.

7. Format String: A string indicates how the data should be formatted. MM-DD-YYYY is an example of date.

8. Validation Rules: This contains a list of regular expressions for validating user inputs.
The following constraint applies to a currency parameter that is in a range of $0.00 and $100.00 exclusive. It requires a decimal point and two-digit cents.
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3.5 Add Enumerated Values and Properties

You can define additional properties or values associated with data elements after they have been added into the system. When on the list of data elements screen, clicking on the Data Element Identifier will bring up the Data Element Editor as shown below.
Figure 12 – Edit Data Element
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You can add, edit or delete properties or values, as seen in Figure 12 next to the labels Properties and Values. The first entry box on each row is the label, and the second is the value. For instance, in a state code data element, Maryland is the label while MD is the value. Click the Insert button the right to add a label/value pair to the list on the screen.  They are not written to the system until you click the Update button.  Once you have entered all of your name value pairs, click the Update button or the changes will be lost.

Property is an extension mechanism that allows an application to attach any other features, values and settings to an element definition. For instance, it is even possible to define preferred font, color and icon as shown below:
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