SigmaSure Data Collection Best Practices

1. Abstract
Waters has deployed a 3rd party software application (SigmaSure™) to store and retrieve data related to the production of instrumentation.  This data will include, but not be limited to, test data and genealogy data.  As a result, this document will outline the functionality of the application and provide guidance as to proper data formatting.
2. Scope
This document applies to any group within the Waters organization that wishes to store and retrieve data in the SigmaSure database.  It is essential that the conventions outlined are followed to ensure consistency of the dataset, aiding in the logical retrieval of the data.

3. Definitions
<SigmaSure Specific>
Unit Report – an entire set of data that will transmit to the database if all required elements are included
Test Run – a specific test or measurement within the Unit Report, also can represent a group of test runs to grade a Unit Report
4. Product Description
SigmaSure consists of two elements, the database, and the application.  The database is an Oracle instance that runs in the background on a dedicated server.  The application may or may not run on the same server, in Waters’ case, it is and the server resides and is maintained by the IT group in Waters Milford, USA.

4.1. Oracle Database
Oracle version 11G is the backbone to SigmaSure.  The relevant data fields are automatically generated and populated as the data is received.
4.2. Application
The application gives the user an interface into the data, along with a suite of analysis tools, outlined in the user guide.  (Appendix A)  It will also direct the flow of data into the database.

5. Data Flow Overview
Data is generated by satellite systems connected to the same network as the server.  This can be test data, genealogy data, calibration data etc.  The data must be in xml format and contain the required fields (see below).  Otherwise, the data record will not transmit to the server.





6. Functional Diagram



7. Data Flow Description
The server is configured to query the queues of all of the satellite data systems at a prescribed interval.  If a valid xml file exists in any of the queues, the file is removed from the remote system and parsed into the database based on the xml headers of each data item.  If the file is invalid, the file is moved to a different folder on the remote system and renamed with an error extension (covered later in this document).  The extension appended to the invalid file describes why the file is invalid and aids the developer as to how to resolve the issue.  Xml files from multiple systems may reside in the same queue.

8. Sigma Probe
In order for the data records to be recognized by the server, a probe instance has to be created.  This is a queue on any computer on the network that is configured to have the server query its contents and pull them into the server, if valid.  The queue can contain records from any number of data collection systems, as the records contain source identification information.  The Camstar SigmaSure Installation Guide (Appendix B) contains information on configuring probe.

There are two allowable probe versions that work with SigmaSure 7.2.x, Probe 6 and Probe 7.  Here are the config files for both:

8.1. Probe 7.x Config.xml file
<SigmaQueue
queue-name=”SigmaQueue”
queue-directory=”/root/Camstar/Probe/CamstarQueue”
hostname=”sigmaprod.corp.waters.com”
service-url=”/sigma/services/UnitReport”
ssl-enabled=”false”
interval=”10”
max-file-size=”2048000”
save-reports=”false”
save-reports-directory=”/root/Camstar/Probe/CamstarQueueBackup”
validateFiles=”true”
guid=”GUID”
xml-file-compressed=”false”
monitor-connect=”true”
max-files-in-buffer=”100”
number-of-threads=”2”
transmission-delay=”0”
delete-duplicate-files=”true”
/>
8.2. Probe 6 Config.xml file
<SigmaQueue 
queue-name="SigmaQueue" 
queue-directory="C:\Program Files\SigmaQuest\SigmaProbe\SigmaQueue\"
hostname="sigmaserver2:8888"
service-url="/sq/services/UnitReport"
interval="10"
max-file-size="2048000"
deliver-invalid-reports="false"
save-reports="false"
save-reports-directory="C:\Program Files\SigmaQuest\SigmaProbe\SigmaQueueBackup"
mode="P"
validateFiles="false"
auto-create-operator="true"
auto-create-test="true"
auto-create-product="true"
auto-create-property="true"	
guid="GUID"
xml-file-compressed="false"
monitor-connect="true"
max-files-in-buffer="100"
number-of-threads="2"
transmission-delay="0"
delete-duplicate-files="true"
/>
</SigmaProbe>

8.3. Config File Description
queue-name                 - XML file generated by the API are named as <queue-name>_<GUID>.xml
queue-directory            - The Directory in which the XML files are stored.                                      
interval                   - Defines queue lookup frequency in seconds by the SigmaProbe service. 
hostname                   - Defines address and port number of a SigmaConnect server. 
service-url                - Defines URL of UnitReport import web service. 
deliver-invalid-reports    - Set to true to deliver invalid XML files to SigmaConnect server. 
                              Invalid XML files are XML files which are not well-formed and can be created as a
                              result of a bug in the code, manual alternation of XML report, or machine crash.
save-reports               - Set to true to save a copy of XML UnitReport to a backup location. The backup
                              location is determined by value of save-reports-directory attribute.
save-reports-directory     - Set path of a backup directory.
mode                       - SigmaProbe can operate in two modes (D - Debug, P - Production).
                              Set the value of this attribute to "D" if you want all files being created to be
                              tagged with debug flag (default D).
validateFiles              - Set to true to instruct SigmaProbe service to validate XML files (in addition to
                              validation performed by SigmaConnect server. Enabling SigmaProbe service validation 
                              will slow delivery of XML files to SigmaConnect server.
auto-create-operator       - Set to true to automatically register new operator under SigmaConnect server.
auto-create-test           - Set to true to automatically register new test under SigmaConnect server.
auto-create-product        - Set to true to automatically register new product under SigmaConnect server. 
auto-create-property       - Set to true to automatically register new property under SigmaConnect server. 
guid                       - Specifies station unique identifier (Global Unique Identifier). Each test station is
                              uniquely identified by the GUID value, which must be defined under SigmaSure Setup.
                              SigmaProbe API uses value of this attribute to "stamp" every XML created to indicate
                              which test station generated report. SigmaConnect server will reject any XML report 
				              created by a station with an unknown GUID.
                              be otherwise rejected by SigmaConnect server.
max-file-size              - Specify size (in bytes) of a maximum XML file size to be delivered to SigmaConnect
                              server by SigmaProbe service.
xml-file-compressed        - Specifies if the XML files in the queue-directory are compressed. Default false
monitor-connect            - Specifies if the SigmaConnect needs to be monitored by the SigmaProbe. Default false
max-files-in-buffer        - Specifies the maximum number of files in the SENDBUFFER directory. Default 100
number-of-threads          - Specifies the number of threads per Queue. Default 2.
transmission-delay 	- Specifies the time delay in milli seconds after which a newly created file is
                              transmitted. This delay ensures that any data in the buffer gets flushed before it is
                              picked up from transmission. Default value is 10000 (10 seconds). Value of 0 means
                              that the file is eligible for transmission immediately.
delete-duplicate-files    	- If SigmaProbe tries to import the same file more than once then delete it.




9. Creating XML files
9.1. 
Here are the steps, which can be equated to function calls, to create a basic Unit Report.
9.1.1. Instantiate a Unit Report object
9.1.2. Create an operator, serial number, part number, product category, and a Test Run (which can contain sub Test Runs)
9.1.3. Create a test run (measurement) and fill with measurement, limits and grade (pass/fail).
9.1.4. Grade upper level Test Run
9.1.5. Submit unit report.
9.2. SigmaSure library calls (ActiveX, .net)
Any programming language that can use ActiveX or .net protocols can call SigmaSure library functions to create a Unit Report.  Use the Sigma Probe Installer to create the dll and install the function library.

Typical ActiveX programming sequence to create a test report:
1) Create a reference to a Unit Report from ActiveX library
2) Using a get property or property node, retrieve the references to product, test run, station, and operator.
3) Name the test run, using the test run reference property.
4) Using the operator reference, set the operator name.
5) With the product reference, set the product name, part number, serial number and any other product properties you wish to create (TMD, Factory Order, firmware revision etc.)  NOTE:  For custom properties, review the nomenclature standards with the system admin to ensure compatibility (eg.  Firmware rev.  vs. Firmware Revision vs. FW Rev) so a minimal and coherent group of properties are used throughout the system.
6) Using the station property, add a station name – this should match what is stored by the admin when a GUID is created.
7) Use the test run reference to add sub tests with the Create subtest function, or invoke node (labview).  Name the subtest (required).
8) Add a result to the subtest using the subtest reference created and the AddResult function.  This can be Boolean, numeric, or string.  Limits are also parameters to this function.
9) Grade the test with the TestRunGrade function (true, false Boolean or Pass, Fail string).
10) Repeat 7-9 for all subtests.
11) Grade the upper level test run – this will determine if the Unit Report passes or fails.
12) Use the submit Unit Report Function to complete.
9.3. Creating a minimal Unit Report
Here are the steps, which can be equated to function calls, to create a basic Unit Report.
9.3.1.1. Instantiate a Unit Report object
9.3.1.2. Create an operator, serial number, part number, product category, and a Test Run (which can contain sub Test Runs)
9.3.1.3. Create a test run (measurement) and fill with measurement, limits and grade (pass/fail).
9.3.1.4. Grade upper level Test Run
9.3.1.5. Submit unit report.
9.4. Minimal Unit Report Example (new lines added for clarity)
<UnitReport end-time="2013-06-05T13:21:42-05:00" mode="P"
 start-time="2013-06-05T13:21:41-05:00">
<Station guid="E312AAD3-B945-4B2F-8BF8-24D268BF6C5C" name="PDA Final Tester 82882-1(M)"></Station>
<Operator name="Jim Williams"/>
<Category name="Detectors"><Product name="PDA" part-no="186002998" serial-no="0001"></Product></Category>
<TestRun end-time="2013-06-04T13:21:41-05:00" grade="PASS" name="PQ Test" start-time="2013-06-04T13:21:41-05:00">
<TestRun end-time="2013-06-04T13:21:41-05:00" grade="PASS" name="Flow Test" start-time="2013-06-04T13:21:41-05:00">
<Result><Property><ValueDouble lsl="0" name="Flow" uom="uL/min" usl="10">2</ValueDouble></Property></Result>
</TestRun>
</TestRun>
</UnitReport>














9.5. Camstar xml data definition document
1.  OVERVIEW
[bookmark: _GoBack]This document contains the data format specifications for preparing data feed to the Supply Chain module in Camstar SigmaSure. Before using SigmaSure, Customer will need to identify, collect, organize and clean any data that is intended for SigmaSure.  This document is a resource for Quality Engineers, Programmers, Database Administrators and Users who extract and upload data to the SigmaSure Supply Chain module.  The instructions that follow provide specifications on the SigmaSure XML data structure to ensure consistency in frequently performed data import for manufacturing test measurements. As data information is routinely collected as the production progresses, a standardized format will also significantly increase efficiency of data processing between Camstar and customers. To assist data preparation, Camstar makes available a UnitReport.xsd (see appendix B) file to assist in the formatting of the data.  If there are any questions or technical difficulties encountered during implementation, please contact Camstar SigmaSure Service or Support for assistance. 
2.  Element and Attribute Descriptions
This section provides detailed descriptions of the required and optional elements contained within a Unit Report XML as well as the attributes associated with each element. Each element may have a sub element <Property> where any String, Double, Integer, Boolean, or Attachment may be associated with a particular element.   Only one Unit Report may be contained in an XML file. All date/times contained within the Unit Report must be in ISO 8601 format (see Appendix A).
2.1.   Structure Overview
 (
<
UnitReport
 . . . attributes>
    <Station . . .  attributes>
    </Station>
    <Operator . . . attributes />
    <Category . . . attributes>
          <Product . . . attributes />
    </Category>
    <
TestRun
 . . . attributes>
          <Result>
          </Result>
    </
TestRun
>
</
UnitReport
>
)The diagram below depicts the general structure of a Unit Report XML, with each individual element and associated attributes described in detail below.
2.2.   <Unit Report> Element
The Unit Report element is the highest-level element and defines a test or series of sub-test that were performed on a particular product.  The  Unit Report  element  is required  to  have at  least  4 sub- elements  which are:  Station,  Operator,  Category/Product,  and a top level TestRun  but  may also contain several optional elements.
2.2.1 Mandatory Attributes
	Attribute Name
	Format
	Example[footnoteRef:1] [1:  Example is not limited to the sample provided here.] 

	Comments

	start-time
	ISO 8601
	2011-07-26T02:49:54.750-00:00
	Start time of the Unit Report



2.2.2 Optional Attributes
	Attribute Name
	Format
	Example1
	Comments

	end-time
	ISO 8601
	2011-07-26T02:49:54.750-00:00
	End time of the Unit Report

	mode
	String
	Production, NPI, Prototype
	Can be any valid string

	quantity
	Integer
	1, 10, 100
	The number of devices the Unit Report refers to.  Used when devices are processed as a batch.  Available in Version 7 and higher only

	version
	Reserved
	Reserved
	Reserved for future use

	Software-version
	Reserved
	Reserved
	Reserved for future use

	attachments
	Boolean
	True, False
	States weather the Unit Report contains attachments





2.3 <Station> Element
The station element defines the name of the station as well as the associated Globally Unique Identifier (GUID) and any custom properties related to the station collecting the data.  The Station Element can also include reference to custom properties that are unique to the station.
2.3.1 Mandatory Attributes
	Attribute Name
	Format
	Example1
	Comments

	guid
	String
	C199F82F-428F-4520-A10F-7D0F7983FBB4
	The globally unique identifier provided by the SigmaSure application. Located under Partners > Site > Building > Assembly Line > Station


2.3.2 Optional Attributes
	Attribute Name
	Format
	Example1
	Comments

	name
	String
	Test-Station-1
	The readable name of the station

	version
	String
	V1, 1.0, A
	The station version



2.4 <Category> Element
The Category element describes the Product Family, and must contain the sub-element <Product>.
2.4.1 Mandatory Attributes
	Attribute Name
	Format
	Example1
	Comments

	name
	String
	Phone A, Laptop B
	Product Family Name



2.5 <Product> Element
The Product element must be a sub-element of Category, and is used to define the part number, serial number and name of a particular product. Each Unit Report may only contain a single product.  The Product Element can also include reference to custom properties that are unique to the product.
2.5.1 Mandatory Attributes
	Attribute Name
	Format
	Example1
	Comments

	part-no
	String
	Part A, B12345
	Brand owner part number

	serial-no
	String
	12345, AB123, 123ABC
	Brand owner serial number



2.5.2 Optional Attributes
	Attribute Name
	Format
	Example1
	Comments

	name
	String
	ProductA, SuperProduct
	Brand owner Product Name

	version
	Reserved
	Reserved
	Reserved for future use



2.6 <Operator> Element
The Operator Element defines the operator name or ID.  The Operator Element can also include reference to custom properties that are unique to the Operator.
	Attribute Name
	Format
	Example1
	Comments

	name
	String
	B Smith, Betty Jones, Op123
	Operator Name or ID




2.7 <TestRun> Element
The TestRun Element defines the Test portion of the Unit Report and normally contains one or more Result or Property elements
2.7.1 Mandatory Attributes
	Attribute Name
	Format
	Example1
	Comments

	start-time
	ISO 8601
	2011-07-26T02:49:54.750-00:00
	Start time of the test

	name
	String
	Output Voltage, Gain
	The name of the test

	grade
	String
	PASS, FAIL, ERROR, ABORTED
	The result of the test run.  PASS and FAIL have special significance within the application as they are used for yield calculations.  Other grade values can be included as pass or fail through application configuration.  Results that FAIL will show up within the application in red.  Grades are case sensitive (FAIL is not the same as Fail)



2.7.2 Optional Attributes
	Attribute Name
	Format
	Example1
	Comments

	end-time
	ISO 8601
	2011-07-26T02:49:54.750-00:00
	End time of the test

	version
	Reserved
	Reserved
	Reserved for future use


2.8 <Result> Element
The Result Element defines the individual test or measurement result section of the Unit Report.  The Result Element contains one of eight sub-elements defined below.
2.8.1 <ValueAttachment> Sub-Element
The Value Attachment is used to specify file attachments within the Unit Report.  The Value Attachments attribute in the Unit Report Element needs to be set to “true” to use this Sub-Element

2.8.1.1 Mandatory Attributes
	Attribute Name
	Format
	Example1
	Comments

	name
	String
	Log File, Image A
	The attachment name

	fqn
	File Path
	C:\FTP\Attachment.jpg
	Fully Qualified Name – the attachments files full path and filename.  Must point to a reachable location on the file system.




2.8.1.2 Optional Attributes
	Attribute Name
	Format
	Example1
	Comments

	type
	String
	text/plain, img/jpg
	MIME type

	filter
	Depreciated
	
	No longer used



2.8.2 <ValueString> Sub-Element
The ValueString element is used to define a custom string result.
2.8.2.1 Mandatory Attributes
	Attribute Name
	Format
	Example1
	Comments

	name
	String
	Measurement A, Output Voltage
	Brand owner Product Name





2.8.2.2 Optional Attributes
	Attribute Name
	Format
	Example1
	Comments

	name
	String
	Measurement A, Output Voltage
	Brand owner Product Name

	grade
	String
	PASS/FAIL
	The grade of the result

	usl
	String
	10, Top
	The upper limit represented as a string

	lsl
	String
	0, Bottom
	The lower limit represented as a string

	uom
	String
	Volts, db, Ohms
	The Unit of Measure



2.8.3 <ValueDouble> Sub-Element
The ValueDouble element is used to define a custom numeric result that contains decimal values. Elements that are defined as ValueDouble will be identified in the application with a hyper-link and will be available for parametric chart generation.
2.8.3.1 Mandatory Attributes
None
2.8.3.2 Optional Attributes
	Attribute Name
	Format
	Example1
	Comments

	name
	String
	Measurement A, Output Voltage
	Brand owner Product Name

	grade
	String
	PASS/FAIL
	The grade of the result

	usl
	Double
	100.253, 10.0
	The upper limit represented as a decimal number

	lsl
	Double
	0.0, 1.25
	The lower limit represented as a decimal number

	uom
	String
	Volts, db, Ohms
	The Unit of Measure

	udil
	double
	100.1, 25.0
	The upper data  inclusion limit represented as a decimal number

	ldil
	double
	0.1, 10.25
	The lower data inclusion limit represented as a decimal number





2.8.4 <ValueInteger> Sub-Element
The ValueInteger element is used to define a custom numeric result that contains integer values. Elements that are defined as ValueInteger will be identified in the application with a hyper-link and will be available for parametric chart generation.
2.8.4.1 Mandatory Attributes
None
2.8.4.2 Optional Attributes
	Attribute Name
	Format
	Example1
	Comments

	name
	String
	Measurement A, Output Voltage
	Brand owner Product Name

	grade
	String
	PASS/FAIL
	The grade of the result

	usl
	integer
	100.253, 10.0
	The upper limit represented as a decimal number

	lsl
	integer
	0.0, 1.25
	The lower limit represented as a decimal number

	uom
	String
	Volts, db, Ohms
	The Unit of Measure

	udil
	integer
	100.1, 25.0
	The upper data  inclusion limit represented as a decimal number

	ldil
	integer
	0.1, 10.25
	The lower data inclusion limit represented as a decimal number



2.8.5 <ValueBoolean> Sub-Element
The ValueBoolean element is used to define a custom Boolean result.
2.8.5.1 Mandatory Attributes
None
2.8.5.2 Optional Attributes
	Attribute Name
	Format
	Example1
	Comments

	name
	String
	Measurement A, Output Voltage
	Brand owner Product Name

	grade
	String
	PASS/FAIL
	The grade of the result

	usl
	Boolean
	true, false
	The upper limit represented as a Boolean value

	lsl
	Boolean
	true, false
	The lower limit represented as a Boolean value

	uom
	String
	Volts, db, Ohms
	The Unit of Measure





2.8.6 <ValueTimestamp> Sub-Element
The ValueTimestamp element is used to define a custom Date Time result.
2.8.6.1 Mandatory Attributes
None
2.8.6.2 Optional Attributes
	Attribute Name
	Format
	Example1
	Comments

	name
	String
	Measurement A, Output Voltage
	Brand owner Product Name

	grade
	String
	PASS/FAIL
	The grade of the result

	usl
	ISO 8601
	2011-07-26T02:49:54.750-00:00
	The upper limit represented as a Date Time

	lsl
	ISO 8601
	2011-07-26T02:49:54.750-00:00
	The lower limit represented as a Date Time

	uom
	String
	Day, Hour
	The Unit of Measure

	udil
	ISO 8601
	2011-07-26T02:49:54.750-00:00
	The upper data  inclusion limit represented as a Date Time

	ldil
	ISO 8601
	2011-07-26T02:49:54.750-00:00
	The lower data inclusion limit represented as a Date Time



2.9 <Property> Element
The property element allows custom elements to be associated with any portion of the Unit Report. These sub-elements must be in the form of ValueDouble, ValueInteger, ValueString, ValueTimestamp, ValueBoolean, or ValueAttachment.  This Property Element allows the inclusion of custom properties to be associated with the Device (Unit Report), Operator, Test Station, or product.


3.  Example XML File
 (
<?xml
 version="1.0" encoding="UTF-8" standalone="yes"?>
<
UnitReport
 end-time="2006-10-12T13:02:41.514-07:00" start-time="2006-10-12T13:02:41.296-07:00" quantity="1">
<Station 
guid
="526FAB7B-A478-35F5-759E-50B0C271DCC1" name="Station-1">
<Property>
<
ValueString
 name="Fixture Number">1</
ValueString
>
<
ValueString
 name="Test Specification">12000098-01</
ValueString
>
</Property>
</Station>
<Operator name="John"/>
<Category name="
LAPTOP
">
<Product name="
15.6 Inch Laptop
" part-no="
LT00001
" serial-no="304567890203"/>
</Category>
<Property>
<
ValueString
 name="HW Version">15</
ValueString
>
<
ValueString
 name="SW Version">5.0</
ValueString
>
</Property>
<
TestRun
 end-time="2006-10-12T13:02:41.514-07:00" grade="PASS" name="
POST
" start-time="2006-10-12T13:02:41.514-07:00">
<Result>
<Property>
<
ValueDouble
 
lsl
="120.0" name="VOLTAGE" 
uom
="
Volts"usl
="240.0">120.3</
ValueDouble
>
</Property>
</Result>
</
TestRun
>
</
UnitReport
>
)












Appendix A: Date Format ISO 8601
For all date values where ISO 8601 format is required, YYYY-MM-DDThh:mm:ssTZD where:

YYYY	=	four-digit year
MM	=	two-digit month (01=January, etc.)
DD	=	two-digit day of month (01 through 31)
hh	=	two digits of hour (00 through 23) (am/pm NOT allowed)
mm	=	two digits of minute (00 through 59)
ss	=	two digits of second (00 through 59)
TZD	=	time zone designator (Z or +hh:mm or -hh:mm)

Example December 4th, 2009 at 3:42:01 PM, PST would look like this: 2009-12-04T15:42:01-08:00



Appendix B: UnitReport.xsd

<?xml version="1.0" encoding="UTF-8" ?>
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" xmlns="urn:unitreport-schema" elementFormDefault="qualified"
targetNamespace="urn:unitreport-schema">
<xs:element name="UnitReport">
<xs:complexType>
<xs:all>
<xs:element ref="Station" />
<xs:element ref="Operator" />
<xs:element ref="Category" />
<xs:element ref="Property" minOccurs="0" maxOccurs="1" />
<xs:element ref="TestRun" />
</xs:all>
<xs:attribute name="mode" type="xs:string" use="optional" default="D" />
<xs:attribute name="start-time" type="xs:dateTime" use="required" />
<xs:attribute name="end-time" type="xs:dateTime" use="optional" />
<xs:attribute name="version" type="xs:string" use="optional" />
<xs:attribute name="quantity" type="xs:long" use="optional" />
<xs:attribute name="software-version" type="xs:string" use="optional" />
<xs:attribute name="attachments" type="xs:boolean" use="optional" />
</xs:complexType>
</xs:element>
<xs:element name="Product">
<xs:complexType>
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element ref="Property" />
<xs:element ref="Category" minOccurs="0" maxOccurs="unbounded" />
<xs:element ref="Product" minOccurs="0" maxOccurs="unbounded" />
</xs:choice>
<xs:attribute name="part-no" type="xs:string" use="required" />
<xs:attribute name="serial-no" type="xs:string" use="required" />
<xs:attribute name="name" type="xs:string" use="optional" />
<xs:attribute name="version" type="xs:string" use="optional" />
</xs:complexType>
</xs:element>
<xs:element name="Category">
<xs:complexType>
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element ref="Property" minOccurs="0" />
<xs:element ref="Product" minOccurs="0" maxOccurs="unbounded" />
<xs:element ref="Category" minOccurs="0" maxOccurs="unbounded" />
</xs:choice>
<xs:attribute name="name" type="xs:string" use="required" />
</xs:complexType>
</xs:element>
<xs:element name="Operator">
<xs:complexType>
<xs:choice minOccurs="0">
<xs:element ref="Property" />
</xs:choice>
<xs:attribute name="name" type="xs:string" use="required" />
</xs:complexType>
</xs:element>
<xs:element name="Station">
<xs:complexType>
<xs:choice minOccurs="0">
<xs:element ref="Property" />
</xs:choice>
<xs:attribute name="guid" type="xs:string" use="required" />
<xs:attribute name="name" type="xs:string" use="optional" />
<xs:attribute name="version" type="xs:string" use="optional" />
</xs:complexType>
</xs:element>
<xs:element name="Property">
<xs:complexType>
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element ref="ValueDouble" />
<xs:element ref="ValueInteger" />
<xs:element ref="ValueString" />
<xs:element ref="ValueTimestamp" />
<xs:element ref="ValueBoolean" />
<xs:element ref="ValueRecord" />
<xs:element ref="ValueArray" />
<xs:element ref="ValueAttachment" />
</xs:choice>
<xs:attribute name="version" type="xs:string" use="optional" />
</xs:complexType>
</xs:element>
<xs:element name="TestRun">
<xs:complexType>
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element ref="Property" />
<xs:element ref="SetUp" />
<xs:element ref="Result" />
<xs:element ref="TestRun" />
<xs:element ref="Error" />
</xs:choice>
<xs:attribute name="name" type="xs:string" use="required" />
<xs:attribute name="start-time" type="xs:dateTime" use="required" />
<xs:attribute name="end-time" type="xs:dateTime" use="optional" />
<xs:attribute name="version" type="xs:string" use="optional" />
<xs:attribute name="grade" type="xs:string" use="required" />
</xs:complexType>
</xs:element>
<xs:element name="SetUp">
<xs:complexType>
<xs:sequence>
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element ref="ValueDouble" />
<xs:element ref="ValueInteger" />
<xs:element ref="ValueString" />
<xs:element ref="ValueTimestamp" />
<xs:element ref="ValueBoolean" />
<xs:element ref="ValueRecord" />
<xs:element ref="ValueArray" />
<xs:element ref="ValueAttachment" />
</xs:choice>
<xs:element ref="Property" minOccurs="0" maxOccurs="1"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="Result">
<xs:complexType>
<xs:sequence>
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element ref="ValueDouble" />
<xs:element ref="ValueInteger" />
<xs:element ref="ValueString" />
<xs:element ref="ValueTimestamp" />
<xs:element ref="ValueBoolean" />
<xs:element ref="ValueRecord" />
<xs:element ref="ValueArray" />
<xs:element ref="ValueAttachment" />
</xs:choice>
<xs:element ref="Property" minOccurs="0" maxOccurs="1"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="ValueAttachment">
<xs:complexType>
<xs:attribute name="name" type="xs:string" use="required" />
<xs:attribute name="fqn" type="xs:string" use="required" />
<xs:attribute name="type" type="xs:string" use="optional" />
<xs:attribute name="filter" type="xs:string" use="optional" />
</xs:complexType>
</xs:element>
<xs:element name="ValueString">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="name" type="xs:string" use="optional" />
<xs:attribute name="usl" type="xs:string" use="optional" />
<xs:attribute name="lsl" type="xs:string" use="optional" />
<xs:attribute name="uom" type="xs:string" use="optional" />
<xs:attribute name="grade" type="xs:string" use="optional" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
<xs:element name="ValueDouble">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:double">
<xs:attribute name="name" type="xs:string" use="optional" />
<xs:attribute name="usl" type="xs:double" use="optional" />
<xs:attribute name="lsl" type="xs:double" use="optional" />
<xs:attribute name="udil" type="xs:double" use="optional" />
<xs:attribute name="ldil" type="xs:double" use="optional" />
<xs:attribute name="uom" type="xs:string" use="optional" />
<xs:attribute name="grade" type="xs:string" use="optional" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
<xs:element name="ValueInteger">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:integer">
<xs:attribute name="name" type="xs:string" use="optional" />
<xs:attribute name="usl" type="xs:integer" use="optional" />
<xs:attribute name="lsl" type="xs:integer" use="optional" />
<xs:attribute name="udil" type="xs:double" use="optional" />
<xs:attribute name="ldil" type="xs:double" use="optional" />
<xs:attribute name="uom" type="xs:string" use="optional" />
<xs:attribute name="grade" type="xs:string" use="optional" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
<xs:element name="ValueBoolean">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:boolean">
<xs:attribute name="name" type="xs:string" use="optional" />
<xs:attribute name="usl" type="xs:boolean" use="optional" />
<xs:attribute name="lsl" type="xs:boolean" use="optional" />
<xs:attribute name="uom" type="xs:string" use="optional" />
<xs:attribute name="grade" type="xs:string" use="optional" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
<xs:element name="ValueTimestamp">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:dateTime">
<xs:attribute name="name" type="xs:string" use="optional" />
<xs:attribute name="usl" type="xs:dateTime" use="optional" />
<xs:attribute name="lsl" type="xs:dateTime" use="optional" />
<xs:attribute name="udil" type="xs:dateTime" use="optional" />
<xs:attribute name="ldil" type="xs:dateTime" use="optional" />
<xs:attribute name="uom" type="xs:string" use="optional" />
<xs:attribute name="grade" type="xs:string" use="optional" />

</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
<xs:element name="ValueRecord">
<xs:complexType>
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element ref="ValueDouble" />
<xs:element ref="ValueInteger" />
<xs:element ref="ValueString" />
<xs:element ref="ValueTimestamp" />
<xs:element ref="ValueBoolean" />
</xs:choice>
</xs:complexType>
</xs:element>
<xs:element name="ValueArray">
<xs:complexType>
<xs:choice maxOccurs="unbounded">
<xs:element ref="ValueString" />
<xs:element ref="ValueDouble" />
<xs:element ref="ValueInteger" />
<xs:element ref="ValueBoolean" />
<xs:element ref="ValueTimestamp" />
<xs:element ref="ValueRecord" />
<xs:element ref="ValueArray" />
</xs:choice>
<xs:attribute name="name" type="xs:string" use="optional" />
</xs:complexType>
</xs:element>
<xs:element name="Error">
<xs:complexType>
<xs:sequence>
<xs:element ref="Message" minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="Message">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="name" type="xs:string" use="required" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
</xs:schema>








10.  Unit Report XSD
<?xml version="1.0" encoding="UTF-8"?>
<!-- edited with XMLSpy v2011 rel. 2 sp1 (x64) (http://www.altova.com) by Dale de los Reyes (Camstar Systems) -->
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" xmlns="urn:unitreport-schema" targetNamespace="urn:unitreport-schema" elementFormDefault="qualified" attributeFormDefault="unqualified">
	<xs:element name="UnitReport">
		<xs:complexType>
			<xs:all>
				<xs:element ref="Station"/>
				<xs:element ref="Operator"/>
				<xs:element ref="Category"/>
				<xs:element ref="Property" minOccurs="0" maxOccurs="1"/>
				<xs:element ref="TestRun"/>
			</xs:all>
			<xs:attribute name="mode" type="xs:string" use="optional" default="D"/>
			<xs:attribute name="start-time" type="SigmaSureDateTime" use="required"/>
			<xs:attribute name="end-time" type="SigmaSureDateTime" use="optional"/>
			<xs:attribute name="version" type="xs:string" use="optional"/>
			<xs:attribute name="quantity" type="xs:long" use="optional"/>
			<xs:attribute name="software-version" type="xs:string" use="optional"/>
			<xs:attribute name="attachments" type="xs:boolean" use="optional"/>
		</xs:complexType>
	</xs:element>
	<xs:element name="Product">
		<xs:complexType>
			<xs:choice minOccurs="0" maxOccurs="unbounded">
				<xs:element ref="Property"/>
				<xs:element ref="Category" minOccurs="0" maxOccurs="unbounded"/>
				<xs:element ref="Product" minOccurs="0" maxOccurs="unbounded"/>
			</xs:choice>
			<xs:attribute name="part-no" type="xs:string" use="required"/>
			<xs:attribute name="serial-no" type="xs:string" use="required"/>
			<xs:attribute name="name" type="xs:string" use="optional"/>
			<xs:attribute name="version" type="xs:string" use="optional"/>
		</xs:complexType>
	</xs:element>
	<xs:element name="Category">
		<xs:complexType>
			<xs:choice minOccurs="0" maxOccurs="unbounded">
				<xs:element ref="Property" minOccurs="0"/>
				<xs:element ref="Product" minOccurs="0" maxOccurs="unbounded"/>
				<xs:element ref="Category" minOccurs="0" maxOccurs="unbounded"/>
			</xs:choice>
			<xs:attribute name="name" type="xs:string" use="required"/>
		</xs:complexType>
	</xs:element>
	<xs:element name="Operator">
		<xs:complexType>
			<xs:choice minOccurs="0">
				<xs:element ref="Property"/>
			</xs:choice>
			<xs:attribute name="name" type="xs:string" use="required"/>
		</xs:complexType>
	</xs:element>
	<xs:element name="Station">
		<xs:complexType>
			<xs:choice minOccurs="0">
				<xs:element ref="Property"/>
			</xs:choice>
			<xs:attribute name="guid" type="xs:string" use="required"/>
			<xs:attribute name="name" type="xs:string" use="optional"/>
			<xs:attribute name="version" type="xs:string" use="optional"/>
		</xs:complexType>
	</xs:element>
	<xs:element name="Property">
		<xs:complexType>
			<xs:choice minOccurs="0" maxOccurs="unbounded">
				<xs:element ref="ValueDouble"/>
				<xs:element ref="ValueInteger"/>
				<xs:element ref="ValueString"/>
				<xs:element ref="ValueTimestamp"/>
				<xs:element ref="ValueBoolean"/>
				<xs:element ref="ValueRecord"/>
				<xs:element ref="ValueArray"/>
				<xs:element ref="ValueAttachment"/>
			</xs:choice>
			<xs:attribute name="version" type="xs:string" use="optional"/>
		</xs:complexType>
	</xs:element>
	<xs:element name="TestRun">
		<xs:complexType>
			<xs:choice minOccurs="0" maxOccurs="unbounded">
				<xs:element ref="Property"/>
				<xs:element ref="SetUp"/>
				<xs:element ref="Result"/>
				<xs:element ref="TestRun"/>
				<xs:element ref="Error"/>
			</xs:choice>
			<xs:attribute name="name" type="xs:string" use="required"/>
			<xs:attribute name="start-time" type="SigmaSureDateTime" use="required"/>
			<xs:attribute name="end-time" type="SigmaSureDateTime" use="optional"/>
			<xs:attribute name="version" type="xs:string" use="optional"/>
			<xs:attribute name="grade" type="xs:string" use="required"/>
		</xs:complexType>
	</xs:element>
	<xs:element name="SetUp">
		<xs:complexType>
			<xs:sequence>
				<xs:choice minOccurs="0" maxOccurs="unbounded">
					<xs:element ref="ValueDouble"/>
					<xs:element ref="ValueInteger"/>
					<xs:element ref="ValueString"/>
					<xs:element ref="ValueTimestamp"/>
					<xs:element ref="ValueBoolean"/>
					<xs:element ref="ValueRecord"/>
					<xs:element ref="ValueArray"/>
					<xs:element ref="ValueAttachment"/>
				</xs:choice>
				<xs:element ref="Property" minOccurs="0" maxOccurs="1"/>
			</xs:sequence>
		</xs:complexType>
	</xs:element>
	<xs:element name="Result">
		<xs:complexType>
			<xs:sequence>
				<xs:choice minOccurs="0" maxOccurs="unbounded">
					<xs:element ref="ValueDouble"/>
					<xs:element ref="ValueInteger"/>
					<xs:element ref="ValueString"/>
					<xs:element ref="ValueTimestamp"/>
					<xs:element ref="ValueBoolean"/>
					<xs:element ref="ValueRecord"/>
					<xs:element ref="ValueArray"/>
					<xs:element ref="ValueAttachment"/>
				</xs:choice>
				<xs:element ref="Property" minOccurs="0" maxOccurs="1"/>
			</xs:sequence>
		</xs:complexType>
	</xs:element>
	<xs:element name="ValueAttachment">
		<xs:complexType>
			<xs:attribute name="name" type="xs:string" use="required"/>
			<xs:attribute name="fqn" type="xs:string" use="required"/>
			<xs:attribute name="type" type="xs:string" use="optional"/>
			<xs:attribute name="filter" type="xs:string" use="optional"/>
		</xs:complexType>
	</xs:element>
	<xs:element name="ValueString">
		<xs:complexType>
			<xs:simpleContent>
				<xs:extension base="xs:string">
					<xs:attribute name="name" type="xs:string" use="optional"/>
					<xs:attribute name="usl" type="xs:string" use="optional"/>
					<xs:attribute name="lsl" type="xs:string" use="optional"/>
					<xs:attribute name="uom" type="xs:string" use="optional"/>
					<xs:attribute name="grade" type="xs:string" use="optional"/>
				</xs:extension>
			</xs:simpleContent>
		</xs:complexType>
	</xs:element>
	<xs:element name="ValueDouble">
		<xs:complexType>
			<xs:simpleContent>
				<xs:extension base="xs:double">
					<xs:attribute name="name" type="xs:string" use="optional"/>
					<xs:attribute name="usl" type="xs:double" use="optional"/>
					<xs:attribute name="lsl" type="xs:double" use="optional"/>
					<xs:attribute name="udil" type="xs:double" use="optional"/>
					<xs:attribute name="ldil" type="xs:double" use="optional"/>
					<xs:attribute name="uom" type="xs:string" use="optional"/>
					<xs:attribute name="grade" type="xs:string" use="optional"/>
				</xs:extension>
			</xs:simpleContent>
		</xs:complexType>
	</xs:element>
	<xs:element name="ValueInteger">
		<xs:complexType>
			<xs:simpleContent>
				<xs:extension base="xs:integer">
					<xs:attribute name="name" type="xs:string" use="optional"/>
					<xs:attribute name="usl" type="xs:integer" use="optional"/>
					<xs:attribute name="lsl" type="xs:integer" use="optional"/>
					<xs:attribute name="udil" type="xs:double" use="optional"/>
					<xs:attribute name="ldil" type="xs:double" use="optional"/>
					<xs:attribute name="uom" type="xs:string" use="optional"/>
					<xs:attribute name="grade" type="xs:string" use="optional"/>
				</xs:extension>
			</xs:simpleContent>
		</xs:complexType>
	</xs:element>
	<xs:element name="ValueBoolean">
		<xs:complexType>
			<xs:simpleContent>
				<xs:extension base="xs:boolean">
					<xs:attribute name="name" type="xs:string" use="optional"/>
					<xs:attribute name="usl" type="xs:boolean" use="optional"/>
					<xs:attribute name="lsl" type="xs:boolean" use="optional"/>
					<xs:attribute name="uom" type="xs:string" use="optional"/>
					<xs:attribute name="grade" type="xs:string" use="optional"/>
				</xs:extension>
			</xs:simpleContent>
		</xs:complexType>
	</xs:element>
	<xs:element name="ValueTimestamp">
		<xs:complexType>
			<xs:simpleContent>
				<xs:extension base="SigmaSureDateTime">
					<xs:attribute name="name" type="xs:string" use="optional"/>
					<xs:attribute name="usl" type="SigmaSureDateTime" use="optional"/>
					<xs:attribute name="lsl" type="SigmaSureDateTime" use="optional"/>
					<xs:attribute name="udil" type="SigmaSureDateTime" use="optional"/>
					<xs:attribute name="ldil" type="SigmaSureDateTime" use="optional"/>
					<xs:attribute name="uom" type="xs:string" use="optional"/>
					<xs:attribute name="grade" type="xs:string" use="optional"/>
				</xs:extension>
			</xs:simpleContent>
		</xs:complexType>
	</xs:element>
	<xs:element name="ValueRecord">
		<xs:complexType>
			<xs:choice minOccurs="0" maxOccurs="unbounded">
				<xs:element ref="ValueDouble"/>
				<xs:element ref="ValueInteger"/>
				<xs:element ref="ValueString"/>
				<xs:element ref="ValueTimestamp"/>
				<xs:element ref="ValueBoolean"/>
			</xs:choice>
		</xs:complexType>
	</xs:element>
	<xs:element name="ValueArray">
		<xs:complexType>
			<xs:choice maxOccurs="unbounded">
				<xs:element ref="ValueString"/>
				<xs:element ref="ValueDouble"/>
				<xs:element ref="ValueInteger"/>
				<xs:element ref="ValueBoolean"/>
				<xs:element ref="ValueTimestamp"/>
				<xs:element ref="ValueRecord"/>
				<xs:element ref="ValueArray"/>
			</xs:choice>
			<xs:attribute name="name" type="xs:string" use="optional"/>
		</xs:complexType>
	</xs:element>
	<xs:element name="Error">
		<xs:complexType>
			<xs:sequence>
				<xs:element ref="Message" minOccurs="0" maxOccurs="unbounded"/>
			</xs:sequence>
		</xs:complexType>
	</xs:element>
	<xs:element name="Message">
		<xs:complexType>
			<xs:simpleContent>
				<xs:extension base="xs:string">
					<xs:attribute name="name" type="xs:string" use="required"/>
				</xs:extension>
			</xs:simpleContent>
		</xs:complexType>
	</xs:element>
	<xs:simpleType name="SigmaSureDateTime">
		<xs:restriction base="xs:string">
			<xs:pattern value="\d{4}-[0-1]\d-[0-5]\dT[0-2]\d:[0-5]\d:\d\d([.]\d{3})?[+-]\d{2}:\d{2}"/>
			<!-- 2010-01-24T20:19:00-08:00 -->
			<!-- 2010-01-24T20:19:00.123-08:00 -->
		</xs:restriction>
	</xs:simpleType>
</xs:schema>
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