EPRI Project 071103

CIM Testing Procedure Development

 Project Status Summary

1/18/2011

Project objective:

The objective of this work is to develop standardized reusable test procedures, best practices and abstract test cases for conformity testing and interoperability testing for the 61968 series of standards.  The test procedures shall be in conformance with the NIST TCC IPRM and CPRM.  The development of said procedures shall be in coordination with the various testing working groups in the UCA and WG 14 as well as NIST TCC. The resulting standardized CIM test procedures and test cases will be designed to enable testing in multiple labs at multiple arbitrary times throughout the year.
The Plan:

Develop and document a process to efficiently produce conformance and interoperability tests for the Common Information Model (CIM) specified in IEC 61870 and IEC 61868.  Tests will adhere to system engineering best practices including the use of specified requirements, detailed step-by-by step execution steps, pass/fail criteria, document change logs, and test records documenting the results of each test.
As shown below, high level abstract test cases and detailed step-by-by step concrete test procedures will be developed.
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The Schedule
The project commenced on December 22, 2010.  Dates for the deliverables are shown in the figure below.
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Project Deliverables
The project will develop abstract interoperability and conformance test cases to test 61968 part 9 messages applicable to send, receive and validate meter schedule, meter reads and meter data Verification, Validation and Certification (VVC).

Abstract Test Cases: Abstract test cases will be written following the X291 standard format. Abstract test cases will specify specific pass/fail criteria designed to facilitate interoperability. See an example abstract test case in the Evidence of Progress section below. 
Concrete Interoperability Test Procedures: Interoperability tests Interoperability test procedures shall be developed for implementations using an Enterprise Service Bus (ESB) and for implementations not using an ESB.
The interoperability test procedures will be developed in coordination with the WG 14 Testing Group, the OpenSG Enterprise and Edge Conformity groups, the CIM User’s Group Interoperability group and the NIST Testing and Certification Committee.  The interoperability test cases will conform to the IPRM and all applicable ISO standards. 

Interoperability test procedures shall be developed for implementations using an Enterprise Service Bus (ESB) and for implementations not using an ESB.
Evidence of Progress
Project documentation including presentations, meeting minutes and sample test cases are posted on the OpenSG site at http://osgug.ucaiug.org/conformity/Shared%20Documents/CIM_TestingArtifacts. 

Included here are project artifacts produced to date including version 4 of the sample test case, and meeting minutes for the last week’s meeting, and a chart showing the process for test case development.
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Sample Test Case:

Test Meter Reads MR1.01

The CIS (or similar system) to MDMS (or similar system) Scheduled Meter Data Read Conformance Test verifies that the MDMS or similar systems returns MeterReadings per the schedule set in the MeterReadSchedule.

Test Description:

CIM standard Part-9 meter messages to/from the Meter Data Management System (MDMS) and from/to the Customer Information System (CIS) are verified to be in conformance with the IEC 61968 part 9. 

Unit or Systems Under Test (SUTs/UUTs) are the MDMS and CIS or equivalent systems.  A scheduled meter read is initiated with the MeterScheduleRead message and the meter reading sent in the MeterReadings message. As shown in diagram MR 1.01-1, the main test steps are as follows:

1) The MeterReadSchedule message is sent from the CIS/other system to the MDMS to request meter usage data for a scheduled meter read. The content of the MeterReadSchedule message is shown below in Figure MR1.01-2.


2) The CreatedMeterReading is sent from the AMI meter/simulator to the MDMS and onto the CIS. The content of the MeterReadings messages are shown below in Figure MR1.01-3.


Requirements tested are listed below.  The high level test set-up is shown in Figure MR1.01-4. The detailed test steps follow the test setup.

[image: image4.emf]
Figure MR1.01-1 : Systems and Messages Tested, from 61968-9 Revision / Edition: 1.0  Date: 09/00/09
The CreatedMeterReadings message content and format is defined in the Standard 61968 part 9 MeterReading XSD definition section in annex H.3. 

The MeterReadSchedule message content and format is defined in the Standard 61968 part 9 MeterReading XSD definition section in annex H.6.

Figures MR1.01-3 shows the activity flow for the AMI completes Scheduled Meter Read Request.  Figures MR1.01-3 and MR1.01-4 show the Meter Reading message sequence diagrams.

Requirement(s) Tested
CIM 61968-9 - The MeterReadSchedule message shall contain a valid subset of information data items specified in IEC 61968-9 part9: MeterReadSchedule message type. (See  Figure MR1.01-2)
CIM 61968-9 - The MeterReadSchedule message shall be formatted in accordance with the standard MeterReadings XSD. (See Appendix A.)
CIM 61968-9 - The CreatedMeterReading message shall contain a valid subset of information data items specified in IEC 61968-9 part9: CreatedMeterReading (need copy of) message type. (See  Figure MR1.01-3)
CIM 61968-9 - The CreatedMeterReading message shall be formatted in accordance with the standard MeterReadings XSD (See Appendix A.)
Use Case B1- REQ0220 - The Meter Data Unification System shall record the source of all meter data.

Use Case B1-REQ0071 - Meter Data Unification System shall be able to remotely manage work load and priority of ad hoc and routine requests for usage data to provide reasonable system response time.
AMI ENT Requirement REQ-B1004-Send a scheduled meter reading
AMI ENT Requirement- REQ-B1009-Request meter read data
AMI ENT Requirement- REQ-B1010-Return requested meter read data
Off nominal and error requirements 

Use Case B1 REQ0201 - The Meter Data Unification System shall have the ability to automatically identify and immediately log missing or incomplete data from the previous day.
Use Case B1 REQ0202 - The Meter Data Unification System shall have the ability to identify and log Meters that have had missing or incomplete data in the past.
Use Case B1 REQ0203 - The Meter Data Unification System shall identify and log Meters where missing or incomplete meter data for the previous day was successfully recovered through the automated on-demand read request.
Use Case B1 REQ0208 - Following a failed scheduled read, for the next scheduled read time the Meter shall send all interval read data since the last successful scheduled read transmission 
Use Case B1 REQ0210 - For non-default read frequencies (i.e. more frequent than daily reads), the Meter Data Unification System will identify missing data within 2 read intervals (elapsed time)
Test Case Change Log

	Version
	Date
	By
	Change Description
	Reference

	1
	12/10/2010
	K. Stefferud
	Original 
	

	2
	12/23/2010
	K. Stefferud
	Added header with test case title, added footer with date, time and page number. Separated requirement reference into separate section. Added Unit under test figure. Formatted XSD to increase readability. 
	

	3
	1/5/2010
	K. Stefferud
	Added sample test message from 57/1009/FDIS version of IEC 61968-9 Ed.1 dated 2009-06-12.Moved XSD’s to Appendix A. Added MeterReadSchedule XSD. Reworded introduction.
	

	4
	1/13/201
	K. Stefferud
	Updated diagrams to International Standard version 61968-9 Revision / Edition: 1.0  Date: 09/00/09. Moved details to concrete test procedure.
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Figure MR1.01-2 : MeterReadingSchedule UML Definition, from 61968-9 Revision / Edition: 1.0  Date: 09/00/09
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 Figure MR1.01-3 : MeterReadings Message Definition, from 61968-9 Revision / Edition: 1.0  Date: 09/00/09
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Figure MR1.01-4 : Test Setup, created for CIM test MR1.01
Test MR1.01 CIS to MDMS Interoperability Meter Read Test Detailed Test Steps
	Step #
	Ref.  #
	Source Component
	Destination Component
	Detailed Step 
	Completed 
	Pass/Fail
	Notes/Discrepancies

	1
	IEC 61968 version 10v30, MeterReading XSD
	CIS
	Meter or meter simulator, via the MDMS
	Request a daily meter read from at least one meter. 
	
	
	

	2
	
	AMI Meter/ simulated meter
	MDMS
	Meter or meter simulator sends a MeterRead message to the MDMS.
	
	
	

	3
	
	MDMS
	CIS
	Verify MDMS sends a MeterReadings message to the CIS using CIM test procedure MV-01 message verification. 

Using one of the message content verification methods in MV-02, verify the content and format of the transmitted MeterReadings message are in concurrence with the MeterReadings XSD.


	
	
	

	4
	
	MDMS
	CIS
	Verify CIS receives the MeterReadings message from the MDMS using CIM test procedure MV-01 message verification. 

Using one of the message content verification methods in MV-02, verify the content and format of the received MeterReadings message are in concurrence with the MeterReadings XSD.

Validate that the correct meter data is reported for the 24 hour time period tested. (Test and simulator need not run for 24 hours.) 
	
	
	


Sample Meeting Minutes

EPRI Project 071103

CIM Testing Procedure Development

Minutes of the CIM Test Procedures Teleconference

Held on 14 January 2011 (15:00-16:00 EST)

Meeting Summary

Second weekly meeting of Project 071101 CIM Testing Procedure Development. Not all stakeholders were present. Representatives from EPRI, Quality Logic, SISCO, and EnerNex attended. 

Agenda

· Progress since last meeting (meeting held on January 7, 2011)
· Issues arising during the previous week

· Verify progress against stakeholder expectations

· General issues discussion

· Expected work output during next week

· Action items for individuals

Participants 

The following people participated in the Teleconference:

	    Name
	    Company

	John Simmins 
	EPRI

	Mark Ortiz - Absent

	Consumers Energy

	Zahra Makoui - Absent
	PG&E

	Frant Wilhoit – Absent
	AEP

	Bruce Muschlitz
	EnerNex

	Kay Stefferud
	EnerNex

	Margaret Goodrich
	SISCO

	Clint Powell – Absent
	SCE

	Greg Robinson - Absent
	Xtensible Solutions

	James Mater
	Quality Logic

	Steve Kang – represented by James Mater
	Quality Logic


Progress since last meeting

· Version 4 of the EPRI CIM abstract test case distributed and placed in the artifacts site http://osgug.ucaiug.org/conformity/Shared%20Documents/CIM_TestingArtifacts 

· Split material out of abstract test case into concrete test procedure.

· Standards walk-through with Mark Ortiz, also described WSDL creation process from 61869-1-2 
Issues arising during the previous week 

· Margaret notes that current 61968-1-1 and -1-2 will be combined into a single document 61968-1-1.

Verify progress against stakeholder expectations
· No issues were raised.

General Issues Discussion

· We discussed the functionality of the test harness which Quality Logic has proposed. Quality Logic has submitted a proposal to EPRI for the test harness.  Whether or not a stub system is needed was discussed. Perhaps the system functionality of missing components could be programmed.  Bruce described a test script system he developed for IEC 61850.

· James Mater did a walk-through of the Quality Logic CIM simulation tool proposal. Members asked whether tools would have built-in intelligence. The plan is to present a proof of concept to EPRI. 

· Kay walked through the PowerPoint test case creation process and next steps for the coming week. File is posted at http://osgug.ucaiug.org/conformity/Shared%20Documents/CIM_TestingArtifacts/Presentations/20110114%20CIM%20Meeting.pptx .

· Margaret discussed an end-to-end test system that is planned for AEP.  Margaret discussed the possibility of sending an NMS manual to James. NMS has an OPC interface and a DDE interface. 


· Location of relevant on-line documents was discussed and Bruce emailed links to the November 11 2010 version of IEC 61968-1-2 (Only visible to IEC members.) http://iectc57.ucaiug.org/WG14/Part1/Subpart%202%20XML%20NDR/61968-1-2%20Profile%20Draft%202010-11-22.doc 

Expected work output during next week 

· Start work on concrete test procedures.
· Continue work on plan for web-based testing. 

· One part of the plan is to use the facilities of Consumers then clone that vmWare system at EPRI in Knoxville.
· John has procured a server, VmWare, and operating systems for installation next week.
· John also needs to have the EPRI team isolate the test network. 

· See Actions Item below.
Action items for individuals from previous week

	    Name
	    Action

	John Simmins
	Talk Elster, Telvent, InterGraph, MillSoft. Work with internal resources to separate lab network. completely from the EPRI operational network.

	Mark Ortiz
	Have Shawn Hu send ADR/ADE info links (completed) . Set up EPRI server at Consumers for cloning to EPRI. 

	Bruce Muschlitz
	Set up Tuesday meeting, post minutes. (completed)  Post minutes. Send out new invite for 3PM EST (completed)

	Kay Stefferud
	Kay to update Abstract Use Case with features from the Ft. Lauderdale abstract use case. (completed)

	Clint Powell
	Find SCE representative for this group. (completed)


Action items for individuals from this meeting

	    Name
	    Action

	Mark Ortiz
	Provide written procedures on access to Consumer’s DMZ network and server

	Bruce Muschlitz
	ADR/ADE link to group, part of these notes.

Add Rrlowe@AEP.com, crodine@epri.com, jeff.gooding@sce.com to meeting minutes.

	Kay Stefferud
	Contract Mark Ortiz to request written procedures to access the Consumers server.

	Margaret Goodrich
	Review sample abstract test case. 
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