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1 Introduction

Purpose

This document includes the Software Test Procedure Specifications for the Ethernet Watchdog Board. 

This document has been developed per the guidance provided in IEEE Std 829-1998 and IEEE Std 829-2008, IEEE Standard for Software Test Documentation.
Revision History

	Revision
	Date
	Author
	Description

	V1.0
	09/07/2019
	Randall Hyde
	Adapted from INL/NRAD documentation.


Definitions, Acronyms & Abbreviations
Note: many of these definitions were taken directly from IEEE Std 829-2008.

	Acceptance Testing
	 (A) Testing conducted to establish whether a system satisfies its acceptance
criteria and to enable the customer to determine whether to accept the system.  (B) Formal testing conducted

to enable a user, customer, or other authorized entity to determine whether to accept a system or

component. This is analogous to qualification testing in IEEE/EIA Std 12207.0-1996 [B21]. Another

commonly used synonym is validation testing.



	Activity
	 An element of work performed during the implementation of a process. An activity normally
has an expected duration, cost, and resource requirements. Activities are often subdivided into tasks.



	Address
	 To deal with, to take into consideration; (specifically) to decide whether and when a defined documentation topic is to be included, either directly or by reference to another document. Make a decision as to whether an item is to be recorded prior to the test execution (in a tool or not in a tool), recorded during the test execution, recorded post-test execution, not recorded (addressed by the process), or excluded.


	Anomaly
	 Anything observed in the documentation or operation of software or system that deviates
from expectations based on previously verified software products, reference documents, or other sources of indicative behavior. (adopted from IEEE Std 610.12-1990 [B3])



	Checkout
	 Testing conducted in the operational or support environment to ensure that a software product performs as required after installation. (adopted from IEEE Std 610.12-1990 [B3])


	Component
	One of the parts that make up a system.  A component may be hardware or software and may be subdivided into other components. Note: The terms “module,” “component,” and “unit” are often used interchangeably or defined to be sub elements of one another in different ways depending upon the context. The relationship of these terms is not yet standardized.

For this plan, a component is defined as the combination of units and modules that are included in the source files required for a major software task.
 (adopted from IEEE Std 610.12-1990 [B3])


	Component Integration Testing
	 Testing of groups of related components.


	Component Testing
	 Testing of individual hardware or software components. (adopted from IEEE Std 610.12-1990 [B3])



	Criticality
	 The degree of impact that a requirement, module, error, fault, failure, or other characteristic has on the development or operation of a system. (adopted from IEEE Std 610.12-1990 [B3])



	Development Testing
	 Testing conducted to establish whether a new software product or softwarebased system (or components of it) satisfies its criteria. The criteria will vary based on the level of test being performed.



	Document
	 (A) A medium, and the information recorded on it, that generally has permanence and can be read by a person or a machine. Examples in software engineering include project plans, specifications, test plans, and user manuals.  (B) To create a document as in (A). (adopted from IEEE Std 610.12-1990 [B3])



	Documentation
	 (A) A collection of documents on a given subject.  (B) Any written or pictorial information describing, defining, specifying, reporting, or certifying activities, requirements, procedures, or results.  (C) The process of generating or revising a document.  (D) The management of documents, including identification, acquisition, processing, storage, and dissemination. (adopted from IEEE Std 610.12-1990 [B3])



	EWB
	Ethernet Watchdog Board

	Feature
	 A distinguishing characteristic of a system item (includes both functional and nonfunctional attributes such as performance and reusability).



	Functional Testing
	(1) Testing that ignores the internal mechanism of a system or component and focuses solely on the outputs generated in response to selected inputs and execution conditions.  (2) Testing conducted to evaluate the compliance of a system or component with specified functional requirements.  [IEEE Std 610.12-1990]

	Integration Testing
	 Testing in which software components, hardware components, or both are combined and tested to evaluate the interaction among them. This term is commonly used for both the integration of components and the integration of entire systems. (adopted from IEEE Std 610.12-1990 [B3])



	Integrity Level
	 (A) The degree to which software complies or must comply with a set of stakeholder-selected software and/or software-based system characteristics (e.g., software complexity, risk assessment, safety level, security level, desired performance, reliability, or cost), defined to reflect the importance of the software to its stakeholders.  (B) A symbolic value representing this degree of compliance within an integrity level scheme.



	Integrity Level Scheme
	 A set of system characteristics (such as complexity, risk, safety level, security level, desired performance, reliability, and/or cost) selected as important to stakeholders, and arranged into discrete levels of performance or compliance (integrity levels), to help define the level of quality control to be applied in developing and/or delivering the software.



	Interface Requirements Specification (IRS)
	 Documentation that specifies requirements for interfaces between or among systems or components. These requirements include constraints on formats and timing. This may be included as a part of the Software Requirements Specification. (adopted from IEEE Std 610.12-1990 [B3] and IEEE Std 1012TM -2004 [B10])



	Life Cycle Processes
	 A set of interrelated activities that result in the development or assessment of software products. Each activity consists of tasks. The life cycle processes may overlap one another.



	Minimum Tasks
	 Those tasks required for the integrity level assigned to the software to be tested.


	Normal Operating Condition
	Condition of the console when the console is operational and no unexplained statuses are present

	Operational
	 (A) Pertaining to a system or component that is ready for use in its intended environment.  (B) Pertaining to a system or component that is installed in its intended environment.  (C) Pertaining to the environment in which a system or component is intended to be used. (adopted from IEEE Std 610.12-1990 [B3])



	Operational Testing
	 Testing conducted to evaluate a system or component in its operational environment. (adopted from IEEE Std 610.12-1990 [B3])



	Optional Tasks
	 Those tasks that may be added to the minimum testing tasks to address specific requirements. (adopted from The Authoritative Dictionary of IEEE Standards Terms  [B2])



	Process
	 A set of interrelated activities, which transform inputs into outputs.


	Qualification Testing
	 Conducted to determine whether a system or component is suitable for operational use. See also: acceptance testing ; development testing ; operational testing.



	Quality
	 (A) The degree to which a system, component, or process meets specified requirements.  (B) The degree to which a system, component, or process meets customer or user needs or expectations. (adopted from IEEE Std 610.12-1990 [B3])



	Regression Testing
	Selective retesting of a system or component to verify that modifications have not caused unintended effects and that the system or component still complies with its specified requirements.  [IEEE Std 610.12-1990]

	Request for Proposal (RFP)
	 A document used by the acquirer as the means to announce its intention to potential bidders to acquire a specified system, software product, or software service. (adopted from IEEE Std 1074-2006 [B17])



	Required Inputs
	 The set of items necessary to perform the minimum testing tasks mandated within any life cycle activity. (adopted from The Authoritative Dictionary of IEEE Standards Terms  [B2])



	Required Outputs
	 The set of items produced as a result of performing the minimum testing tasks mandated within any life cycle activity.



	Reusable Product
	 A product developed for one use but having other uses, or one developed specifically to be usable on multiple projects or in multiple roles on one project. Examples include, but are not limited to, commercial off-the-shelf (COTS) products, acquirer-furnished products, products in reuse libraries, and preexisting developer products. Each use may include all or part of the product and may involve its modification. This term can be applied to any software or system product (for example, requirements or architectures), not just to software or system itself. (adopted from The Authoritative Dictionary of IEEE Standards Terms  [B2])


	Risk
	The combination of the probability of occurrence and the consequences of a given future undesirable event. Risk can be associated with software and/or systems. (B)  The combination of the probability of an abnormal event or failure and the consequence(s) of that event or failure to a system’s components, operators, users, or environment. (adopted from The Authoritative Dictionary of IEEE Standards Terms  [B2])



	Scenario
	 (A) A description of a series of events that may occur concurrently or sequentially.  (B) An account or synopsis of a projected course of events or actions. (adopted from IEEE Std 1362TM-1998 [B20]) (C) Commonly used for groups of test cases; synonyms are script, set, or suite.


	Software
	 Computer programs, procedures, and possibly associated documentation and data pertaining to the operation of a computer system. (adopted from IEEE Std 610.12-1990 [B3])



	Software-Based Systems
	 Computer systems that are controlled by software.


	Software Design Description (SDD)
	 A representation of software created to facilitate analysis, planning, implementation, and decision making. The software design description is used as a medium for communicating software design information, and it may be thought of as a blueprint or model of the system. (adopted from The Authoritative Dictionary of IEEE Standards Terms  [B2])



	Software Requirements Specification (SRS)
	 Documentation of the essential requirements (functions, performance, design constraints, and attributes) of the software and its external interfaces. (adopted from IEEE Std 610.12-1990 [B3])



	STC
	Software Test Case

	STP
	Software Test Procedure

	Systems Integration Testing
	 Testing conducted on multiple complete, integrated systems to evaluate their ability to communicate successfully with each other and to meet the overall integrated systems’ specified requirements.



	SyRS
	System Requirements Specification

	System Testing
	 Testing conducted on a complete, integrated system to evaluate the system’s compliance with its specified requirements. (adopted from IEEE Std 610.12-1990 [B3])



	Task
	 (A) The smallest unit of work subject to management accountability. A task is a well-defined work assignment for one or more project members. Related tasks are usually grouped to form activities. (adopted from IEEE Std 1074-2006 [B17]). (B) In Micro-C/OS a task is synonymous with a thread of execution.


	Test
	 (A) A set of one or more test cases.  (B) A set of one or more test procedures.  (C) A set of one or more test cases and procedures. (adopted from IEEE Std 610.12-1990 [B3]  (D) The activity of executing (A), (B), and/or (C).



	Test Approach
	 A particular method that will be employed to pick the particular test case values. This may vary in specificity from very general (e.g., black box or white box) to very specific (e.g., minimum and maximum boundary values).



	Test Case
	 (A) A set of test inputs, execution conditions, and expected results developed for a particular objective, such as to exercise a particular program path or to verify compliance with a specific requirement.  (B) Documentation specifying inputs, predicted results, and a set of execution conditions for a test item. (adopted from IEEE Std 610.12-1990 [B2])



	Test Class
	 A designated grouping of test cases.


	Test Design
	Documentation specifying the details of the test approach for a software feature or combination of software features and identifying the associated tests (commonly including the organization of the tests into groups). (adopted from IEEE Std 610.12-1990 [B2])



	Test Effort
	 The activity of performing one or more testing tasks.


	Test Level
	 A separate test effort that has its own documentation and resources (e.g., component, component integration, system, and acceptance).



	Testing
	(1) The process of operating a system or component under specified conditions, observing or recording the results, and making an evaluation of some aspect of the system or component. (2) The process of analyzing a software item to detect the differences between existing and required conditions (that is, bugs) and to evaluate the features of the software items.  [IEEE Std 610.12-1990].

	Testing Task Iteration
	 A task that is re-performed during maintenance after having been originally performed during development.



	Test Item
	 A software or system item that is an object of testing.


	Test Plan
	 (A) A document describing the scope, approach, resources, and schedule of intended test activities. It identifies test items, the features to be tested, the testing tasks, who will do each task, and any risks requiring contingency planning.  (B) A document that describes the technical and management approach to be followed for testing a system or component. Typical contents identify the items to be tested, tasks to be performed, responsibilities, schedules, and required resources for the testing activity. (adopted from IEEE Std 610.12-1990 [B2]) The document may be a Master Test Plan or a Level Test Plan.



	Test Procedure
	 (A) Detailed instructions for the setup, execution, and evaluation of results for a given test case.  (B) A document containing a set of associated instructions as in (A).  (C) Documentation that specifies a sequence of actions for the execution of a test. (adopted from IEEE Std 982.1TM-2005 [B7])



	Testware
	 All products produced by the testing effort, e.g., documentation and data.


	User Documentation
	 All documentation specifically written for users of a system, such as online help text and error messages, compact disc or hard copy system description, technical support manual, user manual, all system training materials, and release notes for patches and updates.



	Validation
	 (A) The process of evaluating a system or component during or at the end of the development process to determine whether it satisfies specified requirements. (adopted from IEEE Std 610.12-1990 [B3])  (B) The process of providing evidence that the software and its associated products satisfy system requirements allocated to software at the end of each life cycle activity, solve the right problem (e.g., correctly model physical laws, implement business rules, or use the proper system assumptions), and satisfy intended use and user needs.



	Verification
	 (A) The process of evaluating a system or component to determine whether the products of a given development phase satisfy the conditions imposed at the start of that phase. (adopted from IEEE Std 610.12-1990 [B3])  (B) The process of providing objective evidence that the software and its associated products comply with requirements (e.g., for correctness, completeness, consistency, and accuracy) for all life cycle activities during each life cycle process (acquisition, supply, development, operation, and maintenance), satisfy standards, practices, and conventions during life cycle processes, and successfully complete each life cycle activity and satisfy all the criteria for initiating succeeding life cycle activities (e.g., building the software correctly).




The terms and definitions from IEEE Std 610.12-1990, not explicitly present here, are incorporated herein by reference.

References
NOTE:
Listing of a document in this references section means that the reference was used in the development of this document and does not mean that this document or testing comply with that reference.
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	IEEE Standard for Software Verification and Validation


General Test Requirements

Test Performance

The performer shall perform actions in the ‘Proceed and Measure’ section.  All test data shall be recorded in the test log.  The performer shall continue performing a Proceed action and corresponding Measure action until the sections are complete.  For the Proceed and Measure sections, a blank is provided at the left margin for all steps that demonstrate the results of a test case.   The performer shall place a checkmark (√) when the step has been completed and is acceptable.  It is acceptable but not required for the test performer to place a mark in the left margin of completed steps without a blank at the left margin. The test performer shall enter his signature and the date on completion of each section.

An electronic copy of this procedure may be used during performance of the test. Different text color, style, or fonts should be used to distinguish between the test procedure and comments and checkmarks entered by the tester.  

Log

Record the execution of each procedure in test log.

Contingencies

Record in the test logs any anomalies that occur during testing.  The test lead shall determine when it is necessary to re-perform steps which resulted in an anomaly or unexpected results.

Shut Down

For each procedure, no special actions are needed to shut down.

Restart

For each procedure, test may be restarted at any point after the setup has been established and any previous steps have been performed.

Stop

For each procedure, no special actions are needed to stop. A log entry will be made when suspending testing. When leaving the test area, a sign will be posted to not disturb. 

Wrap Up

For each procedure, perform any action necessary to restore the environment.

Environmental Configurations

Document Conventions
Tags
All requirement tags shall take the form:

[EWB_STP__xxx]

where "xxx" is a three-digit requirement number reserved for STP usage.  For STP requirement tags, should the need arise to insert a new STP requirement tag between two other values (e.g., add a requirement between 030 and 031) then a decimal fractional number shall be appended to the STP tag number (e.g., 031.5). Any number of decimal point suffixes can be added, if needed (e.g., 030.5.2).

Example:

1. [EWB_STP_053] 

1 Test Procedure Specifications

This section includes all of the test procedure specifications for the NRAD reactor console control system.

During the performance of the test procedures, the test shall be marked as a pass if the procedure passes.

The tests may be run in any sequence, provided the beginning of the test is not dependent upon results from a previous test.  After each step has been completed, verify that the acceptance criteria have been met prior to going to the next step. A checkmark in a blank or cell of a table will be used to indicate that the acceptance criteria have been met.

Changes required in a procedure may be incorporated and the Revision of the procedure incremented.

Ethernet Watchdog Board Test 
1:  [EWB_STP_001] 

Purpose

This procedure demonstrates the proper operation of the Ethernet Watchdog Board.

Test Cases

[EWB_STC_1014_000_000]

[EWB_STC_1014_002_000]

[EWB_STC_1015_000_000]

[EWB_STC_1016_000_000]

[EWB_STC_1016_000_001]

[EWB_STC_1018_000_000]

[EWB_STC_1019_000_000]

[EWB_STC_1032_000_000]

Pass/Fail Criteria

All of the tests succeed.
Special Requirements

Uses WDFailTest.exe program running on a PC.
Procedure Steps

Set Up

Connect bit 0 of a logic analyzer to pin 1 (Watchdog Refresh) on the TA8020S watchdog chip on the EWB board (also WDRFSH test pin).
Connect bit 1 of a logic analyzer to pin 1 of the 74hc74 chip on the EWB (Watchdog reset).

Connect a ground pin on the logic analyzer to an appropriate digital ground pin on the EWB.

Connect a PC via Ethernet to the Ethernet Watchdog board.

Start


Record the software Version/Revision/Build for the following:

Software Version ___________

Proceed and Measure

1) Start the capture sequence on the logic analyzer and immediately reset the Teensy 3.2 MCU on the EWB.
2) ____  
On the logic analyzer display, verify that the reset pulse (logic bit 1) is at least 250 msec wide.

3) ____  
On the logic analyzer display, verify that the refresh pulses (logic bit 0) are 1 msec wide (±100 µsec).

4) Run the WDFailTest program on a PC.

5) ____  
Verify that the relays are closed (relay LEDs should be illuminated; use an Ohmmeter to verify contacts are closed).

6) Select “Stop refresh” from the application menu. Use a stop watch to measure the amount of time that passes until the watchdog relays open (watchdog timeout).

7) ____  
Verify that EWB timed out after 7 seconds (±1 second).

8) ____  
Using an Ohmmeter, verify that all relay contacts are open (NO/COM contacts).

9) Select “Start refresh” from the application menu. 

10) ____  
Using an Ohmmeter, verify that all relay contacts are closed (NO/COM contacts).

Mark the test results (Pass or Fail) below.  If Fail is marked, explain the failure in the test log.

_____ Pass      _____ Fail

________________/_________

Performer  /  Date

Reactor Sample Test Procedure #2 
2:  [EWB_STP_002] 

Purpose

Sample
Test Cases

[EWB_STC_1014_000_000]

[EWB_STC_1014_002_000]

[EWB_STC_002_001_000]
[EWB_STC_003_001_000]
[EWB_STC_003_001_001]
[EWB_STC_003_002_001]
Pass/Fail Criteria

Sample
Special Requirements

Sample
Procedure Steps

Set Up

Sample
Start


Record the software Version/Revision/Build for the following:

Software Version ___________

Proceed and Measure

1) Sample
2) Sample
3) ____  
Verify Sample.
Mark the test results (Pass or Fail) below.  If Fail is marked, explain the failure in the test log.

_____ Pass      _____ Fail

________________/_________

Performer  /  Date
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