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1 Overview
The purpose of this document is to describe the details of the following components that make up the Integration Systems of the Load Research Sampling (LRS) project. 
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Figure 1 - LRS Overview
1.1 Sample Management Business Domain Model
All business objects that are part of Sample Management
1.2 Tracking System Business Domain Model
All business objects that are part of the Tracking System
1.3 XML Schema
The definition of all XML elements that are used to contain the commands and events relating back to a Use Case
1.4 Sample Management Database
The database schema for the tables used to contain the objects defined in the Sample Management Domain Model
1.5 Tracking Database
The database schema for the tables used to contain the object defined in the Tracking System Domain Model.
1.6 XML Interface
The web application that will be responsible for delivering XML messages to and from the Message Bus and Clients in the LRS project
1.7 Message Bus
A queuing application that accepts requests and processes them in the order they were received using the Sample Management and Tracking System APUs.
1.8 Sample Management APU
The Application Processing Unit composed of an Adapter, Business Logic and Persistence libraries used to implement the functionality defined in the Sample Management use cases.
1.9 Tracking System APU
The Application Processing Unit composed of an Adapter, Business Logic and Persistence libraries used to implement the functionality defined in the Tracking and Sample Management use cases.
2 Sample Management Business Domain Model
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Figure 2 - Sample Management
2.1 ESIID
An ESIID represents a physical location. It is identified by the ESIID_UID which is a unique composite value made up of various attributes about the location. It also contains the following attributes that LRS is concerned with:

· Profile Code – A composite value made up of the following that LRS is concerned with:
· Profile Type

· Weather Zone

· Status 
2.2 Recorder

A Recorder represents an IDR used for LRS. It is identified by the Recorder ID that is assigned to the recorder and provided by the TDSP.  (The Delivery Systems prepends the Recorder ID with the 3 digit TDSP Code.)
2.3 Sample Point
A Sample Point represents the relationship between a Recorder and an ESIID. The Sample Point is identified by the Sample Point ID, a unique identifier generated by the database. The combined identifiers of the Recorder and ESIID make the Sample Point unique. It also contains the following attributes:
· IDR Install Date
· IDR Removal Date 

· Rate Class

· Service Voltage
2.4 Sample
A Sample is a grouping of Sample Points. It is identified by a Designation, a unique value assigned by the LPG group. It also contains the following attributes:
· Description

· Sample Start Date

· Sample Stop Date
2.5 Sample Point Status
A Sample Point Status represents the relationship between a Sample Point and a Sample. It is identified by the Sample ID, the Sample Point ID, and a Stratum Number attribute. A Stratum Number is an identifier assigned by the LPG Group that represents a grouping the Sample Points within the Sample. A Sample Point can belong to one or more Samples, but can only belong to one Stratum within a Sample. It also contains the following attributes:
· Stratum Number

· Sequence Type

· Sequence Number

· Sample Point Start Date

· Sample Point Stop Date

· Sample Point Stop Reason
2.6 Sample Point History
The Sample Point History tracks the  change history of the service voltage and rate class for the sample point.  The attributes are:

· Service Voltage
· Rate Class

· Start Date

· Stop Date

3 Tracking System Business Domain Model
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Figure 3 - Tracking Business Domain Model

The Tracking System is repository of Events generated by systems within the scope of the LRS Project. An Event reflects activity or a change made to the system. All Events have the following attributes:
· Date

· Client ID

· Message

Based on the Use Cases and the Sample Management Domain Model, Events can be classified into the following categories Sample, Sample Point, Sample Point Status, ESIID, and IDR. There is also another category of Events for Errors.
3.1 Sample Events
All Sample events contain the following attributes:

· Sample Designation

Sample Events and be broken down into the following Events

3.1.1 Sample Created Event

A Sample Created Event does not contain any specific attributes.

3.1.2 Sample Stopped Event

A Sample Created Event does not contain any specific attributes.

3.1.3 Sample Description Modified Event

A Sample Description Modified Event contains the following attributes:

· Old Value

· New Value
3.2 IDR Events
All IDR Events contain the following attributes:

· Recorder ID

IDR Events can be broken down into the following Events

3.2.1 Valid IDR Cut

A Valid IDR Cut Event contains the following attributes:

· Interval Start Date

· Interval End Date

· Unit Of Measure

· Filename

· Date Received

· Date Processed

· MP DUNS+4

· Records Received

· Channel

3.2.2 Invalid IDR Cut

An Invalid IDR Cut Event contains the following attributes:

· Filename

· Date Received

· Date Processed

· MP DUNS+4

· Error ID

3.2.3 IDR Installed

An IDR Installed Event contains the following attributes:

· ESIID

3.2.4 IDR Removed

An IDR Removed Event contains the following attributes:

· ESIID

3.3 ESIID Events
All ESIID Events contain the following attributes

· ESIID

ESIID Events can be broken down into the following Events

3.3.1 ESIID Status Modified Event

An ESIID Status Modified Event contains the following attributes:

· Old Value

· New Value
3.3.2 ESIID Profile Type Modified Event

An ESIID Weather Zone Modified Event contains the following attributes:

· Old Value

· New Value
3.3.3 ESIID Weather Zone Modified

An ESIID Weather Zone Modified Event contains the following attributes:

· Old Value

· New Value
3.4 Sample Point Events
All Sample Point Events contain the following attributes:

· ESIID

Sample Point Events can be broken down into the following Events:

3.4.1 Sample Point Created Event

A Sample Point Created Event does not contain any specific attributes.

3.4.2 Sample Point Service Voltage Modified Event

A Sample Point Service Voltage Modified Event contains the following attributes:

· Old Value

· New Value
3.4.3 Sample Point Rate Class Modified Event

A Sample Point Rate Class Modified Event contains the following attributes:

· Old Value

· New Value
3.4.4 Sample Point Stopped Participation In All Samples Event

A Sample Point Stopped Participation In All Samples Event does not contain any specific attributes.

3.5 Sample Point Status Events
All Sample Point Status Events contain the following attributes:
· Sample ID

· ESIID

Sample Point Status Events can be broken down into the following Events:

3.5.1 Sample Point Added To Sample Event

A Sample Point Added To Sample Event does not contain any specific attributes.

3.5.2 Sample Point Stopped Participation In Sample Event

A Sample Point Stopped Participation In Sample Event does not contain any specific attributes.

3.5.3 Sample Point Status Number Modified Event

A Sample Point Status Number Modified Event contains the following attributes:

· Old Value

· New Value
3.5.4 Sample Point Sequence Number Modified Event

A Sample Point Sequence Number Modified Event contains the following attributes:

· Old Value

· New Value
3.6 Error Events
An Error Event does not contain any specific attributes.

3.6.1 Sample Error

A Sample Error does not contain any specific attributes.
3.6.2 Sample Point Error

A Sample Point Error does not contain any specific attributes.
3.6.3 Sample Point Status Error

A Sample Point Status Error does not contain any specific attributes.
3.6.4 IDR Error

An IDR Error does not contain any specific attributes.
3.6.5 ESIID Error

An ESIID Error does not contain any specific attributes.

4 XML Schema
The XML schema is defined in XSD and is broken down in to two types of Requests, Events and Commands and two types of responses, Success and Error. These elements will eventually be reassigned to numbers rather than verbose names.
4.1 Command Requests

Commands within the XML Schema map one to one with a Use Case. All Commands inherit the following structure:


<xs:complexType name="CommandType" abstract="true">


<xs:attribute name="clientId" type="xs:string" use="required"/>

</xs:complexType>
Commands can be broken down into the same categories in the Sample Management Business Domain Model:

4.1.1 Sample Commands

All Sample Point Status Commands inherit from the following type:

<xs:complexType name="SampleCommandType" abstract="true">


<xs:complexContent>



<xs:extension base="CommandType">




<xs:attribute name="designation" type="xs:string" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.1.1.1 <CreateSample>

<xs:complexType name="CreateSampleType">


<xs:complexContent>



<xs:extension base="SampleCommandType">




<xs:attribute name="description" type="xs:string" use="required"/>




<xs:attribute name="startDate" type="xs:dateTime" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.1.1.2 <StopSample>

<xs:complexType name="StopSampleType">


<xs:complexContent>



<xs:extension base="SampleCommandType">




<xs:attribute name="stopDate" type="xs:dateTime" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.1.1.3 <ModifySampleDescription>

<xs:complexType name="ModifySampleDescriptionType">


<xs:complexContent>



<xs:extension base="SampleCommandType">




<xs:attribute name="description" type="xs:string" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.1.2 Sample Point Status Commands

All Sample Point Status Commands inherit from the following type:


<xs:complexType name="SamplePointStatusCommandType" abstract="true">


<xs:complexContent>



<xs:extension base="CommandType">




<xs:attribute name="esiid" type="xs:string" use="required"/>




<xs:attribute name="sampleId" type="xs:string" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.1.2.1 <AddSamplePointToSample>

<xs:complexType name="AddSamplePointToSampleType">


<xs:complexContent>



<xs:extension base="SamplePointCommandType">




<xs:attribute name="samplePointStartDate" type="xs:dateTime" use="required"/>




<xs:attribute name="stratumNumber" type="xs:integer" use="required"/>




<xs:attribute name="sequenceNumber" type="xs:integer" use="required"/>




<xs:attribute name="tdsp" type="xs:integer" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.1.2.2 <StopSamplePointParticipationInSample>

<xs:complexType name="StopSamplePointParticipationInSampleType">


<xs:complexContent>



<xs:extension base="SamplePointCommandType">




<xs:attribute name="samplePointStopDate" type="xs:dateTime" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.1.2.3 <ModifySamplePointStratumNumber>

<xs:complexType name="ModifySamplePointStratumNumberType">


<xs:complexContent>



<xs:extension base="SamplePointCommandType">




<xs:attribute name="stratumNumber" type="xs:string" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.1.2.4 <ModifySamplePointSequenceNumber>

<xs:complexType name="ModifySamplePointSequenceNumberType">


<xs:complexContent>



<xs:extension base="SamplePointCommandType">




<xs:attribute name="sequenceNumber" type="xs:integer" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.1.2.5 <StopSamplePointParticipationInAllSamples>

<xs:complexType name="StopSamplePointParticipationInAllSamplesType">


<xs:complexContent>



<xs:extension base="SamplePointCommandType">




<xs:attribute name="samplePointStopDate" type="xs:dateTime" use="required"/>




<xs:attribute name="sampleId" type="xs:string" use="optional"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.1.3 Sample Point Commands

All Sample Point commands inherit from the following type:

<xs:complexType name="SamplePointCommandType" abstract="true">


<xs:complexContent>



<xs:extension base="CommandType">




<xs:attribute name="esiid" type="xs:string" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.1.3.1 <CreateSamplePoint>

<xs:complexType name="CreateSamplePointType">


<xs:complexContent>



<xs:extension base="SamplePointCommandType">




<xs:attribute name="serviceVoltage" type="xs:float" use="required"/>




<xs:attribute name="rateClass" type="xs:string" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.1.3.2 <AssignIDRToSamplePoint>

<xs:complexType name="AssignIDRToSamplePointType">


<xs:complexContent>



<xs:extension base="SamplePointCommandType">




<xs:attribute name="installDate" type="xs:dateTime" use="required"/>




<xs:attribute name="recorderId" type="xs:string" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.1.3.3 <ModifySamplePointServiceVoltage>

<xs:complexType name="ModifySamplePointServiceVoltageType">


<xs:complexContent>



<xs:extension base="SamplePointCommandType">




<xs:attribute name="serviceVoltage" type="xs:float" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.1.3.4 <ModifySamplePointRateClass>

<xs:complexType name="ModifySamplePointRateClassType">


<xs:complexContent>



<xs:extension base="SamplePointCommandType">




<xs:attribute name="rateClass" type="xs:string" use="required"/>



</xs:extension>


</xs:complexContent>
       </xs:complexType>
4.1.4 IDR Commands

All IDR Commands inherit from the following :

<xs:complexType name="IDRCommandType" abstract="true">


<xs:complexContent>



<xs:extension base="CommandType">




<xs:attribute name="recorderId" type="xs:string" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.1.4.1 <RemoveIDRFromSamplePointType>

<xs:complexType name="RemoveIDRFromSamplePointType">


<xs:complexContent>



<xs:extension base="IDRCommandType">




<xs:attribute name="removalDate" type="xs:dateTime" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.2 Event Requests
All Events within the XML Schema map one to one with an Event defined the Tracking System Business Domain Model. All Events inherit from the following type:


<xs:complexType name="EventType" abstract="true">


<xs:annotation>



<xs:documentation>Parent Event Element</xs:documentation>


</xs:annotation>


<xs:attribute name="id" use="optional"/>


<xs:attribute name="message" type="xs:string" use="required"/>


<xs:attribute name="eventDate" type="xs:dateTime" use="required"/>


<xs:attribute name="clientId" type="xs:string" use="required"/>

</xs:complexType>
4.2.1 Sample Events
All Sample Events inherit from the following type:


<xs:complexType name="SampleEventType" abstract="true">


<xs:attribute name="designation" type="xs:string" use="required"/>

</xs:complexType>
4.2.1.1 <SampleCreated>

<xs:complexType name="SampleCreatedType">


<xs:complexContent>



<xs:extension base="SampleEventType"/>


</xs:complexContent>

</xs:complexType>
4.2.1.2 <SampleStopped>

<xs:complexType name="SampleStoppedType">


<xs:complexContent>



<xs:extension base="SampleEventType">




<xs:attribute name="stopDate" type="xs:dateTime" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.2.1.3 <SampleDescriptionModified>

<xs:complexType name="SampleDescriptionModifiedType">


<xs:complexContent>



<xs:extension base="SampleEventType">




<xs:attribute name="oldValue" type="xs:string" use="required"/>




<xs:attribute name="newValue" type="xs:string" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.2.2 IDR Events
All IDR Events inherit from the following type:


<xs:complexType name="IDREventType" abstract="true">


<xs:annotation>



<xs:documentation>Parent IDR Event</xs:documentation>


</xs:annotation>


<xs:attribute name="recorderId" type="xs:string" use="required"/>

</xs:complexType>
4.2.2.1 <ValidIDRCut>

<xs:complexType name="ValidIDRCutType">


<xs:complexContent>



<xs:extension base="IDREventType">




<xs:attribute name="intervalStartDate" type="xs:dateTime" use="required"/>




<xs:attribute name="intervalEndDate" type="xs:dateTime" use="required"/>




<xs:attribute name="unitOfMeasure" type="xs:string" use="required"/>




<xs:attribute name="filename" type="xs:string" use="required"/>




<xs:attribute name="dateRecieved" type="xs:dateTime" use="required"/>




<xs:attribute name="dateProcessed" type="xs:dateTime" use="required"/>




<xs:attribute name="mpDUNS4" type="xs:string" use="required"/>




<xs:attribute name="recordsRecieved" type="xs:string" use="required"/>




<xs:attribute name="channel" type="xs:string" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.2.2.2 <InvalidIDRCut>

<xs:complexType name="InvalidIDRCutType">


<xs:complexContent>



<xs:extension base="IDREventType">




<xs:attribute name="filename" type="xs:string" use="required"/>




<xs:attribute name="dateRecieved" type="xs:dateTime" use="required"/>




<xs:attribute name="dateProcessed" type="xs:dateTime" use="required"/>




<xs:attribute name="mpDUNS4" type="xs:string" use="required"/>




<xs:attribute name="errorID" type="xs:string" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.2.2.3 <IDRInstalled>

<xs:complexType name="IDRInstalledType">


<xs:complexContent>



<xs:extension base="IDREventType">




<xs:attribute name="installationDate" type="xs:dateTime" use="required"/>




<xs:attribute name="esiid" type="xs:string" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.2.2.4 <IDRRemoved>

<xs:complexType name="IDRRemovedType">


<xs:complexContent>



<xs:extension base="IDREventType">




<xs:attribute name="removalDate" type="xs:dateTime" use="required"/>




<xs:attribute name="esiid" type="xs:string" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.2.3 ESIID Events
All ESIID Events inherit from the following type:


<xs:complexType name="ESIIDEventType" abstract="true">


<xs:attribute name="esiid" type="xs:string" use="required"/>

</xs:complexType>
4.2.3.1 <ESIIDStatusModified>

<xs:complexType name="ESIIDStatusModifiedType">


<xs:complexContent>



<xs:extension base="ESIIDEventType">




<xs:attribute name="oldValue" type="xs:string" use="required"/>




<xs:attribute name="newValue" type="xs:string" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.2.3.2 <ESIIDProfileTypeModified>

<xs:complexType name="ESIIDProfileTypeModifiedType">


<xs:complexContent>



<xs:extension base="ESIIDEventType">




<xs:attribute name="oldValue" type="xs:string" use="required"/>




<xs:attribute name="newValue" type="xs:string" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.2.3.3 <ESIIDWeatherZoneModified>

<xs:complexType name="ESIIDWeatherZoneModifiedType">


<xs:complexContent>



<xs:extension base="ESIIDEventType">




<xs:attribute name="oldValue" type="xs:string" use="required"/>




<xs:attribute name="newValue" type="xs:string" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.2.4 Sample Point Events
All Sample Point Events inherit from the following type:

<xs:complexType name="SamplePointEventType" abstract="true">


<xs:attribute name="esiid" type="xs:string" use="required"/>

</xs:complexType>
4.2.4.1 <SamplePointCreated>

<xs:complexType name="SamplePointCreatedType">


<xs:complexContent>



<xs:extension base="SamplePointEventType"/>


</xs:complexContent>

</xs:complexType>
4.2.4.2 <SamplePointServiceVoltageModified>

<xs:complexType name="SamplePointServiceVoltageModifiedType">


<xs:complexContent>



<xs:extension base="SamplePointEventType">




<xs:attribute name="oldValue" type="xs:string" use="required"/>




<xs:attribute name="newValue" type="xs:string" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.2.4.3 <SamplePointRateClassModified>

<xs:complexType name="SamplePointRateClassModifiedType">


<xs:complexContent>



<xs:extension base="SamplePointEventType">




<xs:attribute name="oldValue" type="xs:string" use="required"/>




<xs:attribute name="newValue" type="xs:string" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.2.4.4 <SamplePointStoppedParticipationInAllSamples>

<xs:complexType name="SamplePointStoppedParticipationInAllSamplesType">


<xs:complexContent>



<xs:extension base="SamplePointEventType"/>


</xs:complexContent>

</xs:complexType>
4.2.5 Sample Point Status Events
All Sample Point Status Events inherit from the following type:


<xs:complexType name="SamplePointStatusEventType" abstract="true">


<xs:attribute name="esiid" type="xs:string" use="required"/>


<xs:attribute name="sampleId" type="xs:string" use="required"/>

</xs:complexType>
4.2.5.1 <SamplePointAddedToSample>

<xs:complexType name="SamplePointAddedToSampleType">


<xs:complexContent>



<xs:extension base="SamplePointStatusEventType"/>


</xs:complexContent>

</xs:complexType>
4.2.5.2 <SamplePointStoppedParticipationInSample>

<xs:complexType name="SamplePointStoppedParticipationInSampleType">


<xs:complexContent>



<xs:extension base="SamplePointStatusEventType"/>


</xs:complexContent>

</xs:complexType>
4.2.5.3 <SamplePointStatusStratumNumberModified>

<xs:complexType name="SamplePointStatusStratumNumberModifiedType">


<xs:complexContent>



<xs:extension base="SamplePointStatusEventType">




<xs:attribute name="oldValue" type="xs:string" use="required"/>




<xs:attribute name="newValue" type="xs:string" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.2.5.4 <SamplePointStatusSequenceNumberModified>

<xs:complexType name="SamplePointStatusSequenceNumberModifiedType">


<xs:complexContent>



<xs:extension base="SamplePointStatusEventType">




<xs:attribute name="oldValue" type="xs:string" use="required"/>




<xs:attribute name="newValue" type="xs:string" use="required"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>
4.2.6 Error Events

All Error Events inherit from the following type:


<xs:complexType name="ErrorType">


<xs:complexContent>



<xs:extension base="EventType"/>


</xs:complexContent>

</xs:complexType>
4.2.6.1 <SystemError>

<xs:complexType name="SystemErrorType">


<xs:complexContent>



<xs:extension base="ErrorType"/>


</xs:complexContent>

</xs:complexType>
4.2.6.2 <SampleError>

<xs:complexType name="SampleErrorType">


<xs:complexContent>



<xs:extension base="ErrorType"/>


</xs:complexContent>

</xs:complexType>
4.2.6.3 <SamplePointError>

<xs:complexType name="SamplePointErrorType">


<xs:complexContent>



<xs:extension base="ErrorType"/>


</xs:complexContent>

</xs:complexType>
4.2.6.4 <SamplePointStatusError>

<xs:complexType name="SamplePointStatusErrorType">


<xs:complexContent>



<xs:extension base="ErrorType"/>


</xs:complexContent>

</xs:complexType>
4.2.6.5 <ESIIDError>

<xs:complexType name="ESIIDErrorType">


<xs:complexContent>



<xs:extension base="ErrorType"/>


</xs:complexContent>

</xs:complexType>
4.2.6.6 <IDRError>


<xs:complexType name="IDRErrorType">


<xs:complexContent>



<xs:extension base="ErrorType"/>


</xs:complexContent>

</xs:complexType>
4.3 Responses

There are only two types of responses and they inherit from the following type:


<xs:complexType name="ResponseType">


<xs:attribute name="message" type="xs:string"/>


<xs:attribute name="date" type="xs:string"/>

</xs:complexType>
4.3.1.1 <SuccessResponse>

<xs:element name="SuccessResponse" type="ResponseType"/>
4.3.1.2 <ErrorResponse>

<xs:element name="ErrorResponse" type="ResponseType"/>
5 Sample Management Database
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Figure 4 - Sample Management Tables

The Sample Management tables will be stored in LODESTAR along side the ESIID table. 

5.1 Event Queue And Triggers

In addition to the Sample Management tables, there will also need to be an Event Queue that will store XML Events from the XML Schema generated by Triggers placed on columns in the ESIID table to watch for modifications to the data.

5.1.1 Profile Code on Update

This trigger will need to monitor any Updates made to the Profile Code column and do the following:

· Determine if the Profile Type and or the Weather Zone were changed.

· Extract the previous and value

· Generate an XML Event based on the LRS XML Schema to represent the modification made to this column.
5.1.2 Status on Update

This trigger will need to monitor any Updates made to the Status column and do the following:

· Extract the previous and value

· Generate an XML Event based on the LRS XML Schema to represent the modification made to this column.
5.2 Event Queue Migration
This is a process will be responsible for pulling Events placed on the Queue by the Triggers and inserting them into the Tracking Database. This will be implemented by the database teams as a scheduled process to migrate the XML data in the Event Queue to the Tracking Database using SQL and bypassing the integration system.

6 Tracking System Database

The Tracking System Database will initially be located on a separate database instance than LODESTAR to make use of the Oracle XML DB in Oracle 9i. This database will be implemented with the similar goals of the Track and Trace database that will be implemented with the future Enterprise Message Bus.
6.1 Oracle XML DB

Oracle XML DB uses a data type for XML and provides functionality that enables:

· The creation of tables based on a predefined XML Schema

· Storage and retrieval of XML Documents into the tables generated based on the Schema 

· Query Duality, this enables users to search the Tracking Database by using SQL or XPATH
6.2 XML Schema
The Oracle XML DB will use all Event elements defined in the schema to create its tables. Please refer to the XML Schema in the previous section for the structure.
6.3 Table Structure

It is still unknown at this point what the exact table structure will be in terms of a relational database. The XML DB allows for different types of optimizations to the XML data type that alters the structure of the generated tables. The performance of the database must be evaluated with each type of optimization.

What is known is that the tables that are generated will be accessible via an SQL interface and will satisfy the following requirements:

· Retrieval of Events by type (Sample, ESIID, etc.)
· Retrieval of Events by type and attribute (Recorder ID, Sample ID)

· Retrieval of Events by date

· Retrieval of Events by client

· Any combination of the previous criteria
7 Integration System

The Integration System will be deployed as a J2EE Application in JBoss as separate modules. Each module will be implemented with the intent of being merged into the future Enterprise Message Bus.
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Figure 5  - Integration System
7.1 XML Interface

The XML Interface will be implemented as a J2EE Web Application using the Struts 1.1 framework.
7.1.1 Forms

7.1.1.1 XMLForm
The XML Form will be used to contain incoming XML on the HTTP Request. It has the following attributes

· XML Document (required)
7.1.2 Actions

7.1.2.1 XML Interface
This Action will be responsible for:

· Validating the XML Document in the submitted XMLForm against the XML Schema

· Constructing a JMS Message with the XML Document and delivering it to the Message Bus

· Sending an XML Success or Error response to the Client
7.2 Message Bus

The Message Bus will be implemented with JMS (Java Message Service) and deployed as part of the J2EE application. 
7.2.1 Clients

The only client of the message bus will be the XML Interface. Within the XML Interface, a JMS Queue Requestor will be used to submit Commands. Queue Requestors have the ability to establish a session with the Message Bus and wait until the Message is processed and a response is sent. Events will be sent using a Queue Sender which since confirmation of Event storage is not required, only its delivery.
7.2.2 Event Message

A wrapper for an XML Event Document that will be implemented as a JMS MapMessage with attributes for the type of Event and the XML Document.
7.2.3 Event Queue

This will be a JMS Queue that will contain Event Messages 
7.2.4 Command Message

A wrapper for an XML Command Document that will be implemented as a JMS MapMessage with attributes for the type of Command and the XML Document.
7.2.5 Command Queue

This will be a JMS Queue that will contain Command Messages 
7.2.6 Message Broker

The Message Broker will be implemented with as a JMS Queue Receiver and is responsible for pulling Messages of Queues. Messages will be pulled off the Queue, inspected, and delivered to the appropriate APU.
7.2.6.1 Command Message Processing
Any Command Message pulled off the queue will be delivered to the Sample Management APU Adapter where it will be processed by the Business Logic. The Business Logic will generate an Event based on the results of its processing and send it to the Broker. The Broker will then place the Event on the Event Queue.
7.2.6.2 Event Message Processing

Any Event Message pulled off the queue will be delivered to the Tracking System APU Adapter where it will be processed by the Business Logic and persisted in the Tracking Database.
7.2.7 Sequence Diagrams

7.2.7.1 Command
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7.2.7.2 Event
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7.3 Sample Management Java Components
The separate libraries will be created to interact with the message bus, execute business logic, and work with the LODESTAR database.
7.3.1 Adapter

The Adapter will be responsible for Marshalling (Java to XML) and Unmarshalling (XML to Java) of the XML that is delivered by the Message Broker.
7.3.2 Business Logic
The Business Logic library will implement and expose the functionality defined by each XML Command defined in the XML Schema.

· Create Sample
· Stop Sample
· Modify Sample Description
· Remove IDR From Sample Point
· Create Sample Point
· Assign IDR To Sample Point
· Modify Sample Point Service Voltage
· Modify Sample Point Rate Class
· Add Sample Point To Sample
· Stop Sample Point Participation In Sample
· Modify Sample Point Stratum Number
· Modify Sample Point Sequence Number
· Stop Sample Point Participation In All Samples
7.3.3 Persistence

The Persistence Library will implement Data Access Objects that expose the ability access and or manipulate the Sample Management tables to the Business Logic.

7.3.3.1 Sample 

· Save Sample
· Update Sample

· Load Sample

7.3.3.2 Sample Point

· Save Sample Point
· Update Sample Point
· Load Sample Point
7.3.3.3 Sample Point Status

· Save Sample Point Status

· Update Sample Point Status

· Load Sample Point Status

7.3.3.4 ESIID

· Load ESIID
7.4 Tracking System Java Components
The separate libraries will be created to interact with the message bus, execute business logic, and work with the Tracking database.

7.4.1 Adapter

The XML Data being delivered by the Broker is intended to be stored in the database as is. The Adapter will act only as a pass through to the business logic.
7.4.2 Business Logic
The Business Logic library will implement and expose the following functionality:
· Save Event

7.4.3 Persistence
The Persistence library will implement Data Access Objects that expose the following functionality to the Business Logic:

· Save Event
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