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Test Plan Instructions

	*The Test Plan Sections do not have to be voluminous.  The appropriate level of detail to be able to use the document is all that is required.  It is valid to state that a section is not required or applicable if, in fact, the section really is not required.  Brevity and appropriateness of information shall be the guideline for development of the document. 

** Test Plan instructions are shown in brackets.  Please note that the examples used in the different sub sections of the document are taken from various OHD projects and are being used for illustration purposes only.  These should be deleted when creating your document.  Before you begin development of your test plan document please review the “OHD Test Plan Background Document” located on the HOSIP Web page below.
https://bestpractices.nws.noaa.gov/contents/hosip/Pages/Document_Templates/index.php


1. Introduction and Scope
[Provide a brief description of the overall purpose of the test plan and the intended audience.   Include a brief overview of the product(s) defined as a result of the requirements defined in the CONOPS and Requirements Specification documents, users, customers, and the system or situation that the project will correct, fill, or replace.]

Example:

“This document is intended for NWS testers (River Forecast Center (RFC) forecasters, OCWWS HSD testers) and Hydrology Laboratory Management and other project stakeholders. The purpose of the Test Plan is to provide a plan of action, the scope, approach, resources, and schedule of intended activities that the Office of Hydrologic Development’s Hydrologic Software Engineering Branch (OHD-HSEB) and the Office of Science and Technology’s System Engineering Center (OST/SEC) will undertake for testing the requirements that meet the specific criteria for the Operational Implementation of a Distributed Hydrologic Model project. 
New distributed modeling techniques make effective use of higher resolution data that have become available since the lumped river model was developed 30-40 years ago. The goal of this project is to deploy a new distributed hydrologic model capability based on an OHD-developed prototype that has been field tested for over a year, as an extension to existing NWSRFS capabilities. 
The development and implementation of DHM capabilities will be spiral or incremental. As such new test plan document will be developed for each subsequent build of the DHM software.  This first version of the operational DHM software to be delivered with the AWIPS OB7.2 is slated for the River Forecast Centers because most of the initial scientific validation has been for RFC scale applications.  At the RFC’s it will be used by hydrologic forecasters and other personnel at the River Forecast Centers in river and flash flood forecasting operations.”  
1.1 Identification
[In the following table provide information for the project or application that is being tested.  
This information and other relevant details for this section may be obtained from the Concept of Operations (CONOPS), Statement of Need (SON), or Project Plan.]

	HOSIP Project ID :
	Project Name or Title

	
	

	CCR, DCS, or other…..
	

	Project or IWT Lead
	
	Project Area Lead
	

	System i.e. NEXRAD, AWIPS, HADS
	
	Target Build or Release
	


1.2 References
[Provide references or documentation that was used as the basis for the test plan, (e.g., Requirements Specification Document, CONOPS,  Technical Requirement Document, Project Plan, Users Guide, Configuration Management Plan, Organizational Policies and Procedures and other relevant documentation that are applicable to the project and test plan.)  This information shall include the name of the document, version number, dates, source and location of all referenced materials.]  

Example: 

“(1) DHM OSIP Concept of Operations V 5-3.doc” 

“(2) OSIP Project Plan Distributed Hydrologic Modeling V 3-5”

“Copies of the documents may be obtained upon request or via the HOSIP Web site” 
1.3 Organizational Roles and Responsibilities 
[Briefly describe the specific roles and responsibilities of each development organization that will be involved in the testing effort.  This should be a high level and a brief summary for each development organization and how it will interact with any others.  If any field testing is required for the project before hand off, the field office names and locations where testing will be performed should be indicated.   Details on team members (including field participants), roles and responsibilities should be reported in the HOSIP Project Plan.  See the Stage 4 (Operational Development) sections on Roles, Responsibilities and Estimated Resource Requirements.]
Example:

“OHD/HSEB will be responsible for testing the integration of the DHM science modules and functionalities into the NWSRFS.  The OST/SEC will conduct testing for the display of vector and grid based spatial data-sets.  Frequent interaction between OHD and OST/SEC will be required for coordinating the testing activities for the AWIPS D2D functionality. 

*** Formal integration, system, and Beta testing activities are conducted by Raytheon and are not fully covered by this document.  However, references regarding sequencing of OHD project team activities to meet Raytheon’s Preliminary Integration Testing (PIT) schedule will be addressed in sections of the document where necessary.”
1.4 Test objectives 
[Describe (at a high level) the goal of the testing effort and what is expected to be accomplished.  It should document how execution of specific testing activities will ensure that the product functionality being developed meets specified requirements and user expectations.]    
Example:

“The main objective of the testing effort is to facilitate the integration of distributed modeling capabilities into NWSRFS to support river flood forecasting at the River Forecast Centers.  Testing will address DHM Build 1 (requirements selected and prioritized by the OHD project team and RFC field participants) functionalities that will be implemented into AWIPS Operational Build 7.2 (OB7.2), collectively referred to as the DHM project.  DHM development for OB7.2 consists of two major components – each developed by separate NWS software development organizations:
1. Integrating prototype DHM science modules and functionality into the National Weather Service River forecasting System (NWSRFS) - (OHD-HSEB)

2. Adding the ability to display DHM output and background layers in Two-Dimensional Data Display (D2D) -  (OST-SEC)”
1.5 Constraints and Limitations 
[Describe any constraints, limitations, and/or dependencies which the test team should be aware of or may need to consider while planning the test activities and execution of the test plan.  These may include internal or external factors that could impact the scheduling and execution of the test plan.] 

Example: 

“Development and testing of D2D features to display the DHM output will follow OS&T/SEC’s operational development schedule and testing process.  For testing purposes, OHD will need to obtain a set of test procedures from the SEC in order to conduct an “end-to-end” testing of the D2D display features for the DHM data, which should be completed prior to the AWIPS OB7.2 check-in” 
1.6 Test Acceptance Criteria 
[Describe the rules by which test results will be evaluated and any objective quality standards that the software must meet, in order to be considered ready for release.  This may include things like stakeholder sign-off and consensus, requirements that the software be tested under certain environments, minimum defect counts at various priority and severity levels, minimum test coverage numbers, etc.]
Example:

“Successful testing of DHM in OB8.2 requires all tests listed in the test procedures to pass.  In the case of automated tests, a summary of all the tests in the form below will be displayed. It’s expected for all tests to pass.  If *any* individual command fails, the entire *test* case is *considered* to fail. 

X Passed 0 Failed 

For the manual tests, the expected results shown in the test procedures (e.g., expected text output or expected graphical displays) should appear as shown in the test procedures.  If the actual result does not match the *expected result*, it will be treated as a *failed test* case. 

When a test fails, a deficiency report (DR) will be created and a severity score will be assigned. The test procedures should be re-run after the “failed” item noted in the DR has been fixed. 

In the event of failures, the below information should be provided to the developer: 
(a) Documentation of the problem 
(b) Summary of test steps involved so developer can recreate the problem
(c) Image capture of output results (when and where possible)
(d) Create DR 

2. Methodology

2.1 Test Strategy 

[Document the approach and process that will be followed for testing the project or product being developed.  The types of testing that will be performed during this testing phase, (e.g., unit testing, regression test, etc.), and how the test team will conduct the tests to meet project objectives. This section may also include the test conditions, (e.g., the system and program requirements needed for execution, the test site/location, the extent of the test and how the tests will be verified and by whom, etc.)  The following should be addressed, when possible:

· Identify the software quality assurance or configuration management process for updating software builds

· Identify any test reviews needed by the test team or team members

· Identify any special training needed by the test team to support the tools and processes identified.] 
Example:

“Using the requirements document referenced in the test procedures, OHD will use a suite of automated and manual tests to verify the requirements are satisfied.  The nature of the requirement (e.g., whether or not it involves a GUI) will dictate whether an automated or manual test is used.

Automated tests, comparing results of scenarios first run through the HL-RDHM science prototype, will be used for testing DHM in batch mode through the Operational Forecast System (OFS).  Manual step-by-step tests will be used for the IFP and DHM Grid Scalar Editor Program. As part of a separate review, OHD-HSEB developers not part of the DHM development team will review the code to verify compliance with OHD/HSEB standards.   Following the review, the code will be updated as needed. 

The DHM software will be tested in the following ways:

· ”OHD will conduct Unit testing; this will be done internally on the NHDR machine throughout the development process.  Developers will check their code into one of the NOAA/OHD development configuration management (CM) tools, CasaNOSA or Subversion during that time and until all developed functionalities are ready for the Preliminary Integration Testing conducted by Raytheon.

· OB8.2 (PIT) at NWS Headquarters by Hydrologists from RFC 
· Prior to the PIT testing the OHD developer(s) will check the code into Raytheon’s CM tool (Dimensions) and also provide the test procedures.

· PIT testers will run the tests and issue a test passed reports for tests completed successfully.  

· Failed tests will be written as a deficiency report (DR) and submitted to OHD for correction and code rewrite.    

· The OHD developer will correct the code, conduct code review (if time permits), retest to ensure reported bugs and deficiencies are corrected prior to checking the new code into Raytheon’s CM tool for further testing. 
· Additional testing to be conducted by Raytheon includes:  

· Software Integration Testing (SWIT) by Raytheon’s Software Testing Team
· All DR’s must pass in order to move the software to the next phase of testing
· System Integration Testing   
**** OHD/HSEB developers and project team members should refer to the “OHD Build System User Manual” for configuration management (CM) and instructions on setting up their test environment, source code check-ins, establishing baselines and for creating a central development area.”     

2.2 Test Tools and Environment Requirements

[Specify the necessary and desired tools, and the resources needed for testing the software.  This may include physical characteristics of the test tools, type of hardware, test sites, and the environment where testing will be conducted.  Identify external or existing programs needed to support the test. Include version and release numbers if appropriate.  Identify utilities or other data manipulation tools that will be used to create or modify test data, to create erroneous data, as well as “staged” data to test all system interfaces.  The suite of debugging tools used by OHD such as Purify, Valgrind, and any others should be listed in this section.] 

· Test Tools

· Test Systems
Example:
1. “OHD will use NHDR development and test machines for internal testing, and an AWIPS provided test machine (NHDA) prior to checking into AWIPS.”
2. ”SEC will use the NAPO development and test machines for internal testing and take part in the final “end-to-end” test of DHM features on the NHDA machines.”   

2.3 Test Input Conditions and Data Requirements 

[Define the test input conditions, data required for testing, the data format, and other relevant details that are applicable for the project.]  
Example:

“The DailyQC portion of MPE Editor has the following test input conditions:

· The SHEF Decoder must be running and populating the OB82 IHFS database

· The gage_pp_enable token must be set to ON

· The Gage Precipitation Processor (GagePP) must be running and populating the OB82 IHFS database hourly precipitation tables 

· An entry for the DailyQC Preprocessor must be made in the crontab, and it must be producing level 1 and level 2 SHEF-encoded precipitation and temperature files

· An entry for the freezing level preprocessor must be made in the crontab, and it must be producing SHEF-encoded freezing level data files.

The DailyQC portion of MPE Editor has the following data requirements:

· Level 1 SHEF-formatted files containing 6 and 24 hour precipitation data

· Level 1 SHEF-formatted files containing max/min and 6 hour temperature data

· Level 1 SHEF-formatted file containing RUC 80 gridded freezing level data”
2.4 Test Output/Test Results 

[Describe how test results will be collected, documented, the metrics, and the log files that will be used by the team to verify the tests.]  

Example:
“DailyQC portion of MPE Editor will produce:

· Level 2 SHEF-formatted files containing QC’d 6 and 24 hour precipitation data

· Level 2 SHEF-formatted files containing QC’d max/min and 6 hour temperature data

· Level 2 SHEF-formatted files containing QC’d freezing level data

· Files containing HRAP gridded precipitation, temperature and freezing level data

· Files containing SHEF-encoded MAP, MAT, and MAZ data”    
Test results will be documented in a “Test Report” document.”   

3.  Test Schedule and Milestones

[Identify the schedules for conducting the test activities identified in this plan.  Provide a list of testing tasks with specific milestones for initiating and completing each type of test or test activity.  An estimate on the time required to do each test activity should be included in the plan. The test schedule may be written below or entered as a Microsoft object, such as an Excel spreadsheet or a MS Project Gantt chart.]  

Example:
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4. Risks and Mitigation Strategy
[Briefly identify any risk factor associated with the testing effort, possible issues that may affect the test schedule, and the proposed strategy to mitigate each risk. This may include a test resource (human or technical) that is not available to execute a particular task, dependency on another task or another organization, etc.] 

Example:
	Risks
	Mitigation Strategy

	1
	Delay in obtaining D2D test procedures from OS&T/SEC may impact the start of the End-to-End testing for the DHM Spatial data (D2D) requirements for OB7.2 
	DHM D2D requirements not completed in OB7.2 would be deferred to AWIPS OB8.1 or a later build.


5. APPENDICES

[To facilitate ease of use and maintenance of the Test Plan document, some information may be placed in appendices to the document.  Appendices contain a collection of useful information that does not need to be included in the sections that describe the information. Charts, tables, flow diagrams, and glossaries are typical examples listed in the appendix.  Appendix A shall be a Glossary..]  
Appendix A – Glossary
[This appendix will contain an alphabetical listing of terms and acronyms used within the document as well as their definitions.]  
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