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Introduction

Provide an overview of the project.  

This document provides an overview of one acceptance testing approach.  
Background

Although the term software is often used synonymously with code and program, software actually includes product requirements, functional specifications, manuals, models, and other products that support creating, maintaining, or using the final code or program.  All these products are vital and must undergo qualification to determine if they have met requirements.  There are four qualification methods: analysis, demonstration, inspection, and test. The term "test" is often used to include all four methods.  This plan uses the broad meaning of “test.”
Although usually thought of as the last stage in development, the testing life cycle parallels the system development lifecycle.  For every phase in the system development lifecycle, there is a corresponding testing activity.  Consequently, testing should be planned relative to the system development life cycle.  This approach is based in part on Software Quality Engineering's testing methodology, Software Test and Evaluation Process (STEP).  STEP evolved from the integration of ANSI/IEEE 829 Standard for Software Test Documentation and ANSI/IEEE 1008 Standard for Software Unit testing.  

Testing relative to the system development life cycle (SDLC) prevents defects from migrating from one phase of the SDLC to the next.  The cost of correcting a defect at a later stage can be ten times or more the cost of correcting it earlier.

Defects migrate to subsequent stages, for example, if there is an error in requirements.  Undiscovered, that error will be compounded during the design, then during coding.  The correction not only has to include all affected products in the current phase, but all affected products from prior phases.  User manuals, tests, operating manuals, and training are other items potentially needing correction, in addition to the requirements, design, and code preceding these items. 

During the early phases of development, such as requirements or design, the only testing method available is reviews, walkthroughs, and inspections.  Roles should be specified for conducting these reviews and developer and customer work together to conduct the reviews.  
The developer will also conduct reviews and testing that do not directly involve the customer, but plans for this testing should be reviewed by the customer.  Tests performed internally by the developer have a bearing on acceptance testing.  The developer's testing should be laid out in a Master Test Plan.  
Following a defect prevention strategy ensures each stage of development has corresponding tests as illustrated below.
DEFECT PREVENTION STRATEGY








The objective of acceptance testing is to provide confidence and ensure the software is ready for operational use and can be accepted.  Although acceptance testing is usually thought of as occurring after system testing, acceptance testing can be concurrent with the developer’s system testing to help meet tight schedules.  This approach requires excellent coordination, not only between testing teams, but for ongoing changes and corrections resulting from test failures.  Oversight of the developer's system testing also may occur as part of the basis for system acceptance and should be considered for critical software.

Acceptance test planning begins when requirements for the software are formally accepted and baselined.  Test plans and tests must be high quality, covering areas most important to the operation in order to instill confidence that the software is good, so adequate planning is vital.  Poorly designed tests can lead to erroneous conclusions about the quality of the software.  Early planning helps ensure test quality.  

There are two types of testing: verification and validation.  Verification involves evaluating, reviewing, inspecting, and checking products such as requirements, designs, documentation, and code.  Validation generally involves executing the actual code and is computer-based.  It is what is usually thought of as testing.  The following is an overview of planning and testing activities relative to the SDLC.

	PHASE
	PLANNING DONE
	TEST PERFORMED

	Proposal or initiation phase
	· Requirements reviews planned 

· Design reviews planned
	· None

	Requirements phase
	· Acceptance test plans start after requirements are baselined

· Contractor begins planning system tests during requirements and continues through design phase
	· Requirements reviews 

	Design
	· Continue system test planning
	· Design reviews performed 

	Code Phase 
	· During or just before coding phase, developer plans unit testing 
· Contractor plans integration testing during or just before coding phase
	· Code walkthroughs and inspections; customer may be invited to attend
· Unit testing

	Test Phase
	· Acceptance test readiness review/planning
	· Contractor conducts integration tests (these can start at the end of the coding phase)

· Contractor conducts system testing

	Acceptance Testing
	
	· Client conducts acceptance testing


Acceptance Test Approach 

This document establishes the approach used to verify software.  The approach controls planning and managing acceptance testing activities for (effort name).   This approach assumes that each phase of development is tasked separately.
The acceptance testing infrastructure includes:

· Acceptance test team composed of key client technical staff, end-users from affected functions, and may include observers from internal oversight offices;

· Test Plans includes complete instructions for executing and reporting acceptance testing;
· Automated tools for test planning and management;
· System environment specified in the acceptance test plan;
· Access to and availability of core participants and subject matter experts needed for consultation;
· Testing approach which is formal, both manual and automated where possible;
· Items to be tested determined by the development schedule; and
· (Authority name) provides approval for acceptance of software.
Acceptance Test Approach

The major testing activities are:

· Test Planning and Preparation

· Design and Develop Tests

· Prepare/Create Test Data

· Manage/Schedule the Tests

· Acceptance Test Readiness Review

· Establish the Test Environment

· Test Execution and Documentation

Test Planning and Preparation

Acceptance testing verifies the compliance of the developed system with the expected system.  When conducting the acceptance tests, the item's behavior is tested.  In principle (but not always in practice) this can be accomplished without knowing how the item is constructed.  This type of testing is sometimes called functional or black box testing.  
In contrast, structural testing is based on the item's structure, for example, execute every statement in the code at least once or test the use of all data objects.  Acceptance testing should focus on major functional, performance, security, and certification requirements. While these are key areas, system and software requirements should also be acceptance tested.

The acceptance test plan and requirements should be prepared before development begins.  This means acceptance test planning begins when the requirements are formally accepted and authorization to implement them is given.
There can be timing and other issues that prevent timely completion of the acceptance test plan.  Acceptance test plans, however, form the basis for later evaluations of product performance and are the basis of acceptance.  At a minimum, the major requirements and design must be summarized in the authorization to start development.  

In some cases, prototypes or pilots will be used to help define, validate, or elicit further requirements or design.  The updated requirements and design form the basis for accepting the next version of the product.  

Acceptance criteria for documentation (such as development, user, and operation manuals) should be specified also.  The criteria may include format and other documentation standards.

Testing modifications to commercial off-the-shelf software (COTS) is no different from testing custom software.  The main difference is testing will focus on areas that have been modified.  Unchanged areas of COTS should already have been tested by the COTS developer (but may not always have been well tested) and, for specific functionality and technology, by the project before deciding to purchase the COTS.
During the development or acquisition of software, it may be necessary to make changes to the requirements.  This is accomplished via a change control mechanism.  Changes to requirements may or may not affect contractual conditions (e.g., schedule or cost).  If they change the major requirements that were in the contract, then a modification will most likely be required.  If the change is at a lower level of detail and has no effect on cost or schedule, a contract modification should not be needed.  Any changes to requirements also affect test plans, so these must be updated.  

Independent verification and validation (IV&V) personnel may be used to augment the skills of the acceptance test team.  The IV&V may also be used to conduct independent testing.   

A template for software acceptance testing preparation is attached.  

Acceptance Test Readiness Review

When the system is ready for acceptance testing, a formal hand-over meeting of developers and acceptance testers will be held in order to review acceptance test readiness.  This review must be specified in the task order.  The purpose of the review is to:

· Identify known problems

· Establish the procedures for testing

· Assist the acceptance test team in setting up the test environment

During the acceptance test readiness review, the following items must be addressed by the contractor:

· System test status

· Requirements/specifications modifications

· System testing discrepancies, waivers, and unresolved problems in order to reach agreement between client and developer on how to resolve them

· Software demonstrations

· Discussion of the acceptance test plan, procedures, and schedule

· Risks

Attendees will include the developers, system test team, and the acceptance test team.  Others, such as users not on the acceptance test team, internal oversight, and the IV&V (acting as independent testers) may also be present.  

Design and Develop Tests

If the system will be delivered in increments, there will be an acceptance test plan for each increment.  Acceptance tests will be planned based on the major functional, performance, security, and certification requirements of the component.  Selection of functional tests will be made by the end users, with advice internal or IV&V technical experts.  Selection of performance and security tests will be made by internal or IV&V technical experts.  Any certification requirements will be addressed by the appropriate subject matter experts.  Tests will be selected based on the criticality of the function.  

A sampling of the vendor's system tests may be rerun before a client-appointed observer(s).  Others may also attend.  The selected samples will not be announced to the developer beforehand.  As a result, the client will need access to the developer's system test plans.  Consequently, they must be specified as deliverables in the task order.  The rerunning of selected system tests will be specified in the task order also.

In selecting the sample, the client must determine the criticality (risk) of the software.  A typical example for software that is:

· Critical component, rerun 50 - 100% of system test cases

· Moderately critical components,  rerun 25 - 75% of system test cases

· Low on criticality, rerun 0 - 50% of system test cases

As tests are verified, the designated client observer will sign off on them.  The level of detail at which each sign off occurs will be based on criticality of the software and will be determined at the time the acceptance test plan is created.  For example, sign off could be on individual tests, on groups of tests, or a combination of the two.

Based on the results of the sampling, the client may:

· Decide to accept the software based on the sample (not recommended)

· Determine further testing is required
· Require the vendor to rerun all of the system tests

In addition to running a sample of the vendor's system tests, the client will usually plan to perform additional acceptance testing.  Examples of acceptance tests include:

· Using a typical set of transactions covering a defined period of time to demonstrate that business for that period of time is properly processed  

· Performing parallel runs to test a replacement system 

· Testing for endurance or reliability

· Creating additional tests to cover areas of particular concern

· Testing for security

· Regression testing to show nothing was "broken" if changes were made or functionality added

· Testing for usability

Prepare/Create Test Data

Test data is prepared for acceptance testing by the acceptance test team whenever possible, whether system tests are rerun or additional tests are created.  Test data may be generated automatically or created manually.   Test data that must be gathered includes data from old systems that will be converted into new systems, data for the new system, flat files such as might be received from other organizations, and data to rerun the developer's system tests.  The client would normally supply its own data for rerunning the developer's system tests unless the client is very confident of the contractor's data.  It is better, however, to test with contractor-supplied data in addition to the contractor's data.

In addition to the input data that will used to run the tests, the expected results for the tests must also be prepared in advance.  For example, if certain data is created to test a   computation, the correct answer must be known in advance to determine if the test was passed.  Be wary of using the answers from existing systems for this can create problems.  The old system could be in error.  Also, policies might have changed during the development, resulting in different but correct results.

Tests will be used and reused as more components are added to the system and as the system is maintained and enhanced.  Although developing tests is time consuming, planning for their reuse will save future effort and ensure consistent results.  Tests can be retained in a spreadsheet to facilitate their reuse.  However tests are retained, a method for documenting, storing, and controlling all tests will be established during the development of the first acceptance tests.  

Manage/Schedule the Tests

Conducting the acceptance tests may take place over a variety of time periods, but two to four weeks is usual.  To ensure that there is adequate time and resources, the testing schedule must be set as soon as practical.  The schedule is confirmed during the Acceptance Test Readiness Review.  

Establish the Test Environment

A test environment is the collection of hardware, communications, software, data bases, procedures, and personnel used to perform the tests.  The system environment for acceptance testing will be as close to the actual operation environment as practical.  The system environment is documented in the plan.  During the Acceptance Test Readiness Review, the schedule for developer assistance in setting up the test environment will be confirmed.  If the system environment for acceptance testing is not identical to the operation environment, the differences must be recorded and risks to the acceptance evaluated and documented.

Test Execution and Documentation

The acceptance test team will conduct the acceptance tests in accordance with the acceptance test plan.  Non-conformance with expected results or other problems discovered must be documented.  These results will be analyzed to determine the severity of the problem.  The results, the team's conclusions, and any recommendations will be documented.  The resulting documentation will be given to the designated official/authority with authority to accept or reject the tested item.  

During acceptance testing, it is vital to maintain configuration control over the tests, test results, and the system being tested.  It is also critical to keep test logs and problem reports.  If test results are not recorded, the test was not run.  Undocumented problems can not be corrected, will result in erroneous acceptance, and will not be available for future reference.  Only those who will carefully and completely document testing and results should be used to perform acceptance testing.  

Acceptance Test Planning and Preparation List

Task order preparation:  The first task order or authorization provides for requirements and design, but not for developing the actual system.  The task order may include a prototype to help elicit or refine the requirements and design.  Requirements and design will involve reviews.  If there is a prototype involved, acceptance testing must be included in the authorization as well.  The prototype should meet the original requirements, but after it has been tested, changes to design or requirements may be desired.  Further acceptance testing will be needed after these changes and the item accepted or rejected in accordance with the refined requirements and design. Following requirements and design, development begins.
In the task order or authorization requesting the development work, include:

· Summary of the requirements to be met, including acceptance criteria for documentation 

· Test readiness review that includes: system test status; requirements/specification modifications; system testing discrepancies, waivers, and unresolved problems in order to reach  agreement on how to resolve them

· Software demonstrations

· Assistance in setting up the acceptance test environment

· Access to version(s) of the system test plan that are being created

· Final system test plan as formal deliverable

· Oversight of system testing for critical software

· Discussion with contractor on the acceptance test plan, procedures, and schedule

· brief description of the acceptance test approach for the item to be developed

· Updating the Master Test Plan

Acceptance test planning:  Begin acceptance test planning after the development task order has been executed in order to plan in relation to the contractor's development schedule.  Test planning can not be separated from project planning - all important test planning issues are also important project planning issues.  Remember that test planning is a separate activity from designing the tests and test data.  

Establish the acceptance test team and schedule:  The acceptance test team will not only perform acceptance testing, but should be involved in designing and creating the tests and test data.  

· Determine who will be on the team (identify needed skills for the kinds of tests that will be needed)

· Determine the role(s) of the IV&V.  The IV&V may be used to augment acceptance test team skills or to conduct independent testing.

· Determine who is responsible for test creation, data creation, and performing the acceptance testing.  This could include those who will observe the system test reruns, who will perform any additional acceptance testing, and IV&V staff.  

· Create the acceptance test schedule, including dates test data are due, acceptance test team meetings to be held, the proposed acceptance testing schedule, dates equipment or services may be needed.   Some meetings that might be held include orientation to acceptance testing for users and a team kickoff.

· Ensure that the development team understands the acceptance test approach and schedule.  For example, a pilot is a limited release of a system.  If changes are made during the pilot, re-testing might be performed in the next release if the changes are great.  If parallel processing is to be performed, there may be drawbacks if the systems are slightly different.  Discuss these.  

Determine Risk:  Review the requirements to determine which present the greatest risk.  A draft ranking of the requirements' risk will be documented.  Confirm the risk ranking with the appropriate subject matter experts.  The level of risk will determine the focus of the acceptance tests.  For large or risky items, consider employing the IV&V to design and perform testing in addition to client acceptance testing.   All testing should be planned based on risk: it is not possible to test every item.  
Draft Acceptance Test Plan:  Draft the acceptance test plan document.  Determine how test documentation will be retained.  While test cases and test reports will be appendices to the test plan, test procedures may be kept as a separate item or included with the plan.  A generic outline for acceptance test plans is attached.  Keep version numbers.  This plan will develop over time.  It will also change if any requirements are changed.  A lot of the information in the plan can be acquired from the system test plan.

Develop acceptance test scenarios:  Develop scenarios for testing the software that will address the requirements.  Scenarios include functional sequences and business cycles.  Scenarios are a sequence of events.  They describe a particular path that is taken I operating the system.
The selection of scenarios may be assisted by technical and subject matter experts.  Acceptance testing is a more limited set of tests than system testing and technical and subject matter assistance can help ensure the tests target the most important areas.

If the developer's system tests or IV&V tests already address the scenarios for requirements being tested, these can be used and new data developed for them.  This is the rerunning of the previous tests with the customer-supplied data discussed in the section "Design and Develop Tests."  Early test planning is necessary to provide the time needed to develop well thought out acceptance tests and data.  

Develop/acquire test data:  Developing test data may be the most time consuming part of acceptance test creation, so adequate time must be allowed.  Technical experts and subject matter experts will work together here, as well.  Not every situation may need to be tested.   Where system tests are being rerun, develop data for these tests.  

In developing the test data, you must also develop the answers to any computations based on that data.  The expected results must be reviewed to ensure that they are correct.  Validating the data to be used can be more important than the tests themselves.

Test execution:  If the test result is not documented, then it might as well not have been done.  If there is an error, investigate to determine if the test or the software is faulty.  Rerun the test to see if the problem is repeatable.  Record the details.  Do not assume the same test will only be conducted once.  If acceptance testing must be suspended, the same tests are likely to be rerun, particularly if acceptance testing was suspended because the software had too many errors.  Also, if testing reveals an error, the test may need to be rerun by the developer to discover the reason for the error.
· Record the test steps and the results at each step

· Create a report summarizing the testing results.  This may provide some analysis of the results as well.  This is typically one or two paragraphs.

Test documentation:  The software acceptance test report is primarily addressed to the software developers and client authority/contracting officer and summarizes the tests performed and their results. The report will attempt to classify the severity of each test non-conformity or failure and must identify each test uniquely. Recommendations resulting from the acceptance tests will be addressed to the client authority/contracting officer. The test report will include the following: 

· Summaries of the results of each test non-conformity
· Summaries of the results of each test failure
· Recommendations of any action to be taken as a result of the acceptance tests, where applicable 

· Overall description of testing performed and results

· New tests added

· Description of system stability

· Should system be delivered

· List of new issues/bugs

The test plan traceability matrix will include:

· The titles of all test scripts executed and definitions of any other software tests performed. 

· The name of the tester, the time the tests were performed, and amount of time the tests took. 

· The location of all test logs (there should be only one location). 

· The details of any code changes made during testing and the location of the modified source code.

Acceptance Test Plan Template

Acceptance Test Plan

[enter name of specific module or segment ]

Prepared by:

Version X.X

1.  Introduction

(Organizational unit name) is responsible for this document, including updates and distribution.  If there are any questions or comments, please contact:  (name and number)
The purpose of this test is to assure that (insert software or configuration item name or ID) is ready for operational use and that any supporting material such as procedures, forms, manuals, and other documentation are accurate and suitable for the purpose intended.  This is high level testing, ensuring there are no gaps in functionality, security, or other key requirements.  Product X will enable:

New customer service functions

Processing of xyz

Whatever else Product X does or enables

This document contains the acceptance test approach for Product X.

2.  Test Items 

The following items will be tested:

Identify the configuration item, system, or project unique identifier, for example: 

Hardware or other technology item Name, identifier

Software Module Name, identifier ABC, version 1.2

Software Module Name, identifier DEF, version 2.4

Software Module Name (SMN), identifier GHI, version 3.6

User Manual for X, version or identifier

Operations Manual for Product X, version or identifier

Document for Product X, version or identifier

3. Features to be Tested 

[These are the requirements that will be tested, based on risk.  A report can be extracted from the traceability matrix to facilitate listing the requirements.  The developer's system test must have a traceability matrix.  Some of this will include details below the functional level, in case you use an extract from their system test plan.  If the section is very long, the requirements can be attached as an appendix and discussed broadly here. For example:]

	Requirement ID
	Test Item
	Requirement Text ( this column is optional)

	BC 1
	SMN GHI, Ver 3.6
	The system shall do this.

	BC 2
	SMN DEF, Ver 2.4
	The system shall do that.


4. Approach (describe in general how the testing will occur)

There will be two/three/one stages of testing.  The first will involve rerun of X% of the developer's system tests using data supplied by (client/IV&V) using the developer's data before (client/IV&V) observers.  Additional functional testing will be performed by end-users.  Data will be supplied by (other system owner name) for testing the interface, and parallel processing will be performed for the legacy systems being replaced, etc.  Oversight group will observe security testing….etc.

 5. Item Pass/Fail Criteria

Identify the pass/fail criteria (also called go/no go)

Software Module Name, identifier ABC, version 1.2 - will pass if all critical tests are passed or an agreed upon workaround can be created for non-critical errors

Software Module Name, identifier DEF, version 2.4 - will pass if 99% of critical tests are passed with no error in expected results.
User Manual for X, version or identifier - will pass if an untrained user can perform major functions (create a file, update, and read) and there is less than 10% of pages required to be corrected
Operations Manual for X, version or identifier - will pass if…
6. Suspension Criteria and Resumption Requirements

Acceptance testing will be suspended under the following conditions:

The system is unstable (i.e., it crashes)

There are a significant number of errors appearing during testing and software is rejected (time to send it back for better system testing and correction, your job is not to locate the errors, but to confirm the system is ready for deployment)

Unstable environment

Etc…..
Acceptance testing will be resumed when items above are corrected.

7. Testing Tasks

Normally, the following testing tasks are done.  Others may be needed.  This will describe in better detail the tasks headings you put on the work breakdown structure:

1) Prepare tests

2) Set up the testing environment

3) Load test data

4) Conduct tests
8. Environmental Needs

For each test site (e.g. offsite tests, office site), specify the personnel, resources, times, schedule, software, hardware, firmware, manuals, security needs, media containing the software, number of PCs, printers, related application software, and other items needed to conduct the acceptance testing.  Describe the purpose of each item, quantity needed, where supplied from, period of usage.

9. Responsibilities (a matrix works well here)

	Name
	Organization
	Responsibility
	Contact Information

	Ms. Planner
	XYZ
	Overall Acceptance testing coordination and planning;

Writes final acceptance test report
	555-555-5555

	Janie SME
	ABC
	Creates functional tests and test data
	555-555-5556

	Joe IV&V
	SME
	Assist SMEs in creating tests and data
	555-555-5557


10. Staffing and Training Needs

End-users must be trained in the proper execution and documentation of tests.  Everyone will need training in operating X in order to run the functional tests.

We need IV&V for Module ABC security testing, due to its risk.

We need 5 people from SMMD for….etc.

11. Schedule

Attach acceptance testing Gantt

12. Risks and Contingencies

The environment in which item #XXX is to be tested differs from the actual operational environment (explain difference).  This presents the risk that (explain).   It also presents the risk that X will occur.  If X does occur, we will YYYYY in order to overcome X.

Janie SME may not be available to test the user manual for W (she's pregnant and due any day now, but she's our best expert for this).  If this occurs, we will MMM.

13. Approvals

Approval of functional tests shall be jointly made by SMEs and technical experts.

Approval of IV&V tests will be made in writing by [the authorized person] after review by appropriate experts.

Approval of the overall acceptance test plan shall be made by [name]
Final acceptance of X or its components will be made in writing by [authorized person].

Other approvals that will be made include…
Attachment 3 - Sample Test Cases and Other Information

	Test Case ID
	Requirement ID
	Requirement Text
	Test Case*
	Success Criteria

	1.2 (This must be a unique identifier to allow traceability; devise a numbering scheme that can be built upon in later acceptance test plans)
	BC 12
	The BC shall compute X.
	Verify that X is computed.
	The BC must compute X.

	1.3
	BC 99
	The BC shall edit Y.
	Verify that Y was edited
	The BC must edit Y.

	1.3
	BC 102
	The BC shall calculate Z.
	Verify that the Z is calculated.
	The BC must calculate Z.


Test Procedures

The final stage of test design is to implement a set of test cases and a set of test procedures, specifying the exact process to be followed to conduct each of the test cases. Use the scenarios that were developed to group the test cases.  

For each item to be tested a test procedure will specify the step-by-step process to be followed in conducting the appropriate test cases.  The level of detail must be such that the test procedure is repeatable.  This is important because acceptance tests may need to be rerun for a variety of reasons.  These could be documented in spreadsheets facilitating updates and storage.

Test Results

When tests are executed, the results of each test execution will be recorded (e.g., pass, fail, NA). These results are then assessed against criteria in the test specification to determine the overall outcome of a test. You will need to develop forms to capture the test results.

Test Log: Each test execution will also be noted in a test log. The test log will contain records of when each test has been executed, how often, the outcome of each test execution, and may also include key observations made during test execution. 
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