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•

 

Documented and formally Reviewed

 

during design reviews

 

•

 

Review test requireme

nts and strategies

 

•

 

Support design development

 

•

 

Includes peer review during development

 

Design and Development:

 

Development Test:

 

•

 

Iterative process starting at sub

-

system level

 

•

 

Ensure functionality and performance

 

satisfies design requirem

ents

 

•

 

Conducted by Developer

 

•

 

Limited stakeholder/user witness testing

 

•

 

Validates the system meets the requirements in an

 

operational environment or revalidates existing

 

functionality

 

•

 

Ensures Integration and Transition Requirements are met

 

•

 

Verifies new functionality and fixes meet operational

 

requirements

 

•

 

Utilizes National Baseline for all interfaces

 

•

 

Performed by team independent of developer

 

•

 

Training 

-

 T&E process and system specific functionality

 

•

 

T&E limitations defined

 and possible mitigations identified

 

•

 

Stakeholder/user participation as required

 

SI Operational/ISM System Test:

 

•

 

Allows for user/facility acceptance at each site using

 

local adaptations

 

•

 

Conducted by site personnel with support from AOS

 

and AC

T as required

 

•

 

Allows for verification of support systems

 

•

 

Verifies documentation/procedures (including

 

regression back to existing baseline)

 

•

 

Proper tools, adequate number of trained resources,

 

new functionality test 

 

procedures, and site spec

ific

 

baseline scenarios are required at each site

 

•

 

Capability to test in background mode or on backup

 

system is goal/required

 

SI Field Acceptance and ISM Field Familiarization Tests:

 

•

 

Key site evaluation of the system during

 

live operations

 

•

 

I

ndependent evaluation team (ATS Test

 

Team) of field users (AT, AF, AOS, etc.)

 

•

 

Verifies operational requirements are

 

met based on the Critical Operational

 

Issues (COI)

 

•

 

Identifies issues and operational impacts

 

in support of the In

-

Service Decisi

on

 

•

 

Defines IOT&E requirements 

 

and strategies

 

•

 

ATS Test Team monitors key activities

 

during System Test and

 

Field Familiarization

 

 

Independent Operational Test & Evaluation:

 

•

 

Define via RDs, Specifications, PTRs,

 

casefiles, etc.

 

•

 

Assess

 requirements testability

 

•

 

Assess feasibility of candidate solutions

 

•

 

Requirements/Performance baseline updated

 

as required

 

•

 

Scope of delivery/acquisition defined by

 

stakeholder/user prioritization

 

Needs and Requirements:

 

Test Process Document

ation:

 

•

 

AMS T&E Guidelines

 

•

 

T&E Process Documents

 

Test Tools

 

:

 

•

 

Baseline Test with    

 

  

 

Automated Scenarios

 

•

 

Simulation of Largest,

 

Most Complex Facilities

 

•

 

Simulates Maximum Load

 

•

 

Automated DR&A

 

•

 

Aircraft and Position

 

Determin

ing Tools

 

•

 

Fault Insertion

 

•

 

Dynamic Simulation Tools

 

Test Environment

 

:

 

•

 

Test Baseline Under

 

Configuration Management

 

•

 

Non

-

Operational

 

System(s) Required for

 

Development &

 

System Test @ WJHTC

 

or OKC

 

•

 

Installing Upgrade and

 

Testing at

 Field should be

 

Possible without having

 

to Degrade Operations

 

•

 

Demonstrations at operational

 

facilities

 

•

 

Verification of functions that could not be fully

 

evaluated during Operational/System Test

 

•

 

Verification of local adaptations/patches

 

•

 

Verification of support systems

 

•

 

Verifies documentation/procedures

 

•

 

Allows for user/developer conduct of acceptance

 

tests at key sites

 

•

 

Develop Draft Field Familiarization Procedures

 

•

 

Verifies production units/systems meet contractual

 

requir

ements (PAT/SAT)

 

Site Test:

 

IOT&E Designated Systems
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Background

On April 1, 1996, the Federal Aviation Administration (FAA) adopted an Acquisition Management System (AMS) that relies on teamwork and team competency to manage the development and acquisition of systems and other products for the National Airspace System (NAS). The AMS minimizes policy and relies on the prudent application of guidance, best practices, and lessons learned from previous and ongoing acquisition programs.

The AMS empowers integrated product teams (IPTs) and Business Service Organization (BSO) to decide how NAS systems will be acquired and how requirements will be verified (tested). These decisions are subject to minimal oversight outside the integrated product development system (IPDS) management structure. The IPDS fully integrates the acquiring and user organizations into a singular partnership structure for making both corporate and program decisions. The intent is to build in quality and achieve consensus using cross-functional integrated product teams supported by proven guidance, structured templates, and best practices as learned from our most successful acquisition programs. 

This guidance document provides a sound foundation for planning and executing test and evaluation activities that are appropriate for each individual acquisition program.
1.0 Purpose  

This document provides test and evaluation (T&E) guidance in support of the FAA acquisition management system (AMS). This document will be updated throughout its lifetime as better practices are identified and new lessons are learned. Document users are encouraged to report beneficial comments, lessons learned, and any pertinent data that may improve this document to ASU-120, Acquisition Policy Branch. The latest version of this document and all referenced AMS documents are available in the FAA Acquisition System Toolset (FAST). The on-line Internet address of FAST is http://FAST.faa.gov.

2.0 Test and Evaluation Guiding Principles (Revised 04/2002)
1.
Test and evaluation programs should be structured to:

· Provide essential information to support decision making

· Provide essential information for assessing technical and acquisition risk

· Verify the attainment of technical performance specifications and objectives

· Verify that systems are operationally effective and suitable for their intended use.

2. Test objectives for each AMS lifecycle phase should be designed to mitigate potential operational risks and to demonstrate system performance appropriate to that phase. Quantitative criteria should provide substantive evidence for analysis of hardware, software, and system maturity and readiness to proceed through the acquisition management process.

3. Each T&E phase should have specific milestones (entrance and exit criteria) that should be satisfied prior to entering the next T&E phase.

4.
Independent Operational Test and Evaluation (IOT&E) is an essential part of the T&E process for designated systems, and it provides decision makers with an independent assessment of operational readiness.

5.
Parallel testing is encouraged where it is more efficient and at least as effective as serial testing.

3.0 T&E During the Acquisition Management Phases – Overview (Revised 04/2002)     

The Test and Evaluation (T&E) processes for Acquisition Management have been developed to ensure consistency in testing approaches throughout the lifecycle of the program.  Figure 3-1 illustrates the relationship of test activities to the different phases of a typical acquisition. This overview section describes the relationship between these test activities, and explains how and when requirements are verified and how an assessment of system operational readiness is made. 
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The acquisition process begins with the Mission Analysis Phase, where a Mission Need Statement (MNS) is developed along with a set of initial requirements to support the determination of alternatives to be evaluated in the next phase.  Test activities associated with the Mission Analysis Phase include concept feasibility demonstrations done to determine the viability of a concept or new capability, and an assessment of the testability of the initial requirements.  A favorable outcome translates into a creation of a new Mission Need or an upgrade of an existing Mission Need, and an approved set of initial requirements and candidate alternatives.  During the 2-part Investment Analysis Phase, which includes an initial and final investment analysis, the assessment of the testability of refined requirements and an estimation of the cost to conduct the test activities serves as input to the Final Requirements Document (FRD) and the Acquisition Program Baseline (APB) documents.  Analysis and demonstration of 

                                                                   Figure 3-2 T&E Process (Revised04/2002)
[image: image7.wmf]Development Test:

•

Iterative process starting at sub-system level

•

Ensure functionality and test conduct

satisfies design requirements

•

Conducted by Developer

•

Limited stakeholder/user witness testing

Development Test Checklist

3

Test Readiness Review complete

3

All Contractual Test Requirements addressed

3

HW/SW baseline is established and controlled

3

Functional Unit Tests complete

3

HW First Article 

Tests complete

3

Failure Reports generated for problems uncovered

3

Failures fixed or deferred to later release based on

priority (provide list of actions to operational test)

3

Regression Testing compete

3

Development Test Report complete

3

Operational Test Plan and Procedures complete

3

Build Baseline established, Development

Documentation complete

3

System 

Training complete (Test Team)

3

Recommendation to Accept DT Milestone

Development Test Checklist

3

Functional Unit Tests complete

3

HW First Article 

Tests complete

3

Failure Reports generated for problems uncovered

3

Failures fixed or deferred to later release based on

priority (provide list of actions to system test)

3

Development Test Report complete

3

System Test Plan complete

3

Build Baseline established, Development

Documentation complete

ISM

SI

the feasibility of candidate solutions may be conducted when appropriate to support the development and validation of the Requirements Document (RD).  An Acquisition Strategy Paper (ASP) and Integrated Program Plan (IPP) are developed during this phase.  The Investment Analysis Phase usually concludes with the authorization for the program to proceed to the Joint Resources Council (JRC) for a final investment decision.  The JRC authorizes movement of the program to the Solution Implementation Phase.

Figure 3-2 identifies the Test and Evaluation processes implemented during the Investment 

Analysis, Solution Implementation (SI) and In-Service Management (ISM) Phases of the Acquisition Management System (AMS).  These processes also identify test process documentation, test tools and test environments that support the test objectives.  The Test and Evaluation processes can be used to plan high-level T&E activities as they relate to the phases of the AMS.  

The Solution Implementation (SI) Phase typically begins with refinement and expansion of the IPP leading to a full-scale development, Commercial-off-the-Shelf/Non-Developmental Item (COTS/NDI) procurement or Operational Prototype.  SI System Test (which includes Development Tests (DT), Operational Tests (OT), Production Acceptance Tests (PAT) and Site Acceptance Tests (SAT)), Independent Operational Test and Evaluation (IOT&E), and Field Familiarization are performed by various FAA organizations to verify that requirements have been met and that the system is ready for operational use.  The Implementing Organization is responsible for system testing, the Office of Independent Operational Test and Evaluation (ATQ) is responsible for the IOT&E of designated programs, and site and regional Airway Facilities (AF) and Air Traffic (AT) personnel perform Field Familiarization for new systems.  Early in the Solution Implementation Phase, prototype testing may be conducted to validate requirements and verify risk reduction plans associated with investment analysis assumptions.  In some cases, the JRC may authorize the program to proceed through prototype testing but not to full-scale development until prototype test results are known and the JRC approves an updated APB. 

System Tests are designed to accomplish two objectives during the Solution Implementation Phase.  First, they verify satisfaction of all requirements associated with the acquisition of a system. Secondly, they answer the questions raised by the Critical Operational Issues (COIs) contained in the RD. When these tests are successfully completed, the IPT/BSO determines if the system is ready either for an In-Service Decision (ISD) (when IOT&E is not required), or to enter IOT&E.  Following SAT, Field Familiarization is performed. Its primary objective is to verify that the site is ready to transition to the new system.  IOT&E is performed on designated systems, as determined by the Associate Administrator for Air Traffic Services (ATS-1), and is designed to verify the operational readiness of the system in its intended operational environment.  The IOT&E Report provides an operational readiness assessment to ATS-1 and the In-Service Decision authority.

The In-Service Management Phase typically starts after system deployment.  Needs (hardware/software (HW/SW) modifications) identified during the In-Service Management Phase of a system’s lifecycle generally originate during the system’s operation and sustainment.  Changes to the baseline are handled via the National Airspace System (NAS) Change Proposal (NCP)/case file process.  All HW/SW modifications performed during the In-Service Management (ISM) Phase of the acquisition management process must follow a structured, disciplined test, and evaluation process.  

The process is accomplished through a six-phase approach that includes identification of needs and requirements, design and development, development test, ISM System Test (defined in paragraph 3.2.4.2 and not to be confused with SI System Test), Key Site Test, and Field Familiarization. T&E is conducted to validate that modified components, functionality, or enhancements operate properly and do not degrade system effectiveness or suitability.  All activities are conducted with appropriate user/stakeholder involvement to ensure that the modifications are ready for deployment. 

To make programs more efficient, it is sometimes necessary to tailor the standard acquisition/modification approach (e.g., Spiral Development, Tech Refresh, Prototyping, emergency hardware/software releases, etc.).  Each In-Service Management Team must evaluate its test approach and tailor its processes for a specific program.  Test standards detailed in this document should be used as a basis to develop a tailored test approach. 

The FAAs T&E processes rely on the development and use of T&E documents, test tools, and test environments.  These are utilized to confirm operational readiness by measuring specific system performance and simulating operational environments.  Test documentation, test tools, and test environments are initially developed and used during SI T&E and are then modified and/or supplemented during ISM T&E based on changes/ upgrades to the system.

3.1 Investment Analysis Test and Evaluation 

The Investment Analysis generates information the JRC needs to make an investment decision.  The investment decision signifies the start of an acquisition program.  Because programs do not start until the investment decision is made, testing usually does not take place during the investment analysis phase, although test-related activities do contribute to the development of the RD, APB, and ASP. 

3.1.1 Initial Investment Analysis

The initial RD establishes the operational framework and performance requirements for satisfying a mission need.  During the development of the RD, each requirement is assessed for testability.  Requirements found to be untestable are often further refined or decomposed into testable requirements and the results are provided to the requirements organization.  Test professionals also review COIs and Critical Performance Parameters (CPPs) to ensure they are complete, testable, and traceable to system or operational requirements.  (COIs are key operational effectiveness or suitability issues expressed in the form of questions that reflect controversies and uncertainties about system capabilities, practicability, environmental effects, etc.  COIs are examined in tests during the Solution Implementation Phase to determine a product’s capability to perform its mission.  CPPs are top-level system performance parameters that are expressed as specific, quantified values.)

An APB that establishes the performance, cost, schedule, and benefits boundaries for implementing the solution is developed for each candidate solution.  The APB contains the appropriate CPPs and COIs from the RD. Test professionals develop a high-level test strategy for inclusion of each candidate solution in the APB.  These test professionals also review vendor performance data and demonstrations of commercial off the self and non-developmental products that may satisfy the mission need.

Feasibility analyses and demonstrations address refinement of requirement documents and serve to assess human factors and the evaluation of procedural impacts.  The evaluation of various applications of a specific technology provides a means to reduce risk and collect data necessary to support investment decisions.

3.1.2 Final Investment Analysis

The final investment analysis focuses on detailed planning for the solution selected for implementation.  A test strategy tailored for the specific acquisition is developed and is included in the ASP.  Activities for implementing the test strategy are described in the test section of the IPP.  An OCT or OCD may be conducted to verify requirements or to select a particular COTS/NDI product.  An OCT/OCD should address both maintainability and human factors requirements, and the information obtained may allow a reduction in the required testing.  Vendor data may be used to reduce FAA test efforts for commercial products.  In this case, plans to use vendor test data in place of FAA tests and the rationale should be identified in the ASP and IPP.

3.2 Solution Implementation and In-Service Management Test and Evaluation 

The most significant T&E activities associated with the acquisition and delivery of new NAS systems are conducted during the Solution Implementation Phase.  During this phase, the test strategy is implemented through a series of tests that includes DT, OT, PAT, SAT, Field Familiarization and, for designated systems, IOT&E.  Objectives for this series of tests are developed to verify that requirements have been met.  The series of tests may verify the same requirement more than once.  Guidelines regarding the amount of parallel testing, repeat testing in different test environments, and regression testing necessary to produce a comprehensive, cost-effective test program are program-specific and should be addressed during test strategy and test plan development.  Detailed guidelines are provided for DT, OT, PAT and SAT in the William J. Hughes Technical Center (WJHTC) System Test and Evaluation Process Document. Detailed guidelines are provided for IOT&E in the ATQ Operations Manual.  Table 3-1 lists the high level objectives of each of the test phases of Solution Implementation.

	SI Test Objectives
	DT
	OT
	 PAT
	SAT
	FF
	IOT&E

	Verify contractor compliance to contracted functional and performance requirements.
	(
	
	
	
	
	

	Verify the engineering design, development, and maintenance process.
	(
	
	
	
	
	

	Verify system compliance to electromagnetic interference requirements.
	(
	
	
	
	
	

	Identify deficiencies in system design and documentation, the NAS, hardware, software, human performance factors, or operational concepts.
	(
	(
	
	(
	
	(

	Verify that human factors implementation meets user needs.
	
	(
	
	
	(
	(

	Resolve critical operational issues.
	
	(
	
	
	
	(

	Assess operational effectiveness, supportability, and suitability, including the human component.
	(
	(
	
	(
	(
	(

	Verify that the system meets reliability, maintainability, and availability requirements.
	(
	(
	
	
	
	(

	Evaluate the compatibility and interoperability with existing or planned systems or equipment.
	(
	(
	
	(
	(
	(

	Assess system operations in a degraded mode.
	(
	(
	
	(
	(
	

	Verify that the system is safe, secure, and survivable.
	(
	(
	
	(
	(
	(

	Assess the site adaptability of the system.
	(
	(
	
	(
	(
	(

	Assess the transition switchover capability/plan.
	(
	(
	
	(
	(
	(

	Verify the adequacy of manuals, handbooks, supporting plans, and other documentation for operations, maintenance, and training.
	(
	(
	
	(
	(
	(

	Assess the degree to which the system can be monitored, operated and maintained by users in an operational environment.
	
	(
	
	
	(
	(

	Verify system operations under stress and NAS loading.
	(
	(
	
	(
	
	

	Assess NAS end-to-end performance with the system installed to ensure that pre-existing NAS functionality is not degraded by new system insertion/integration.
	
	(
	
	(
	(
	(

	Ensure production units are of consistent quality and are equivalent to the first article.
	
	
	(
	(
	
	

	Verify that production units are free from manufacturing defects.
	
	
	(
	(
	
	

	Verify that installation and integration of fielded systems is consistent with approved SAT plans.
	
	
	
	(
	
	


Table 3-1: Solution Implementation Test Objectives 

After deployment, NAS systems require HW/SW modifications during their in-service lifetimes.  The T&E Process is designed to standardize the manner in which HW/SW modifications are tested and evaluated in support of deployment to the field.  Figure 3-2 identifies the six major phases within the T&E Process.  

During In-Service Management, the test strategy is implemented through a series of tests that includes Development Test, ISM System Test, Key Site Test, and Field Acceptance and Field Familiarization. Objectives for this series of tests are developed to verify that requirements have been met.  The series of tests may verify the same requirement more than once using different environment and test tools.  Guidelines regarding the amount of parallel testing, repeat testing in different test environments, and regression testing necessary to produce a comprehensive, cost-effective test program is program-specific. These considerations should be addressed during test strategy and test plan development. Table 3-2 lists the high level objectives of each of the test phases of In-Service Management.

	ISM Test Objectives
	DT
	System Test
	Key Site Test
	Field Familiarization

	Verify compliance to functional and performance requirements.
	(
	
	
	

	Verify the engineering design, development, and maintenance process.
	(
	
	
	

	Verify system compliance to interference requirements.
	(
	
	
	

	Identify deficiencies in system design and documentation, the NAS, hardware, software, human performance factors, or operational concepts.
	(
	(
	(
	(

	Identify and demonstrate mitigation of risks.
	(
	(
	(
	(

	Assess operational effectiveness, supportability, and suitability, including the human component.
	(
	(
	(
	(

	Verify that the system meets reliability, maintainability, and availability requirements.
	(
	(
	(
	(

	Evaluate the compatibility and interoperability with existing or planned systems or equipment.
	(
	(
	(
	(

	Assess system operations in a degraded mode.
	(
	(
	(
	(

	Verify that the system is safe, secure, and survivable.
	(
	(
	(
	(

	Assess the site adaptability of the system.
	
	(
	(
	(

	Verify the adequacy of manuals, handbooks, supporting plans, and other documentation for operations, maintenance, and training.
	
	(
	(
	(

	Assess the degree to which the system can be monitored, operated and maintained by users in an operational environment.
	
	(
	(
	(

	Verify system operations under stress and NAS loading.
	
	(
	(
	(

	Assess NAS end-to-end performance with the system installed to ensure that pre-existing NAS functionality is not degraded by new system insertion/integration.
	
	(
	(
	(

	Verify operational procedures.
	
	(
	(
	(

	Verify functional certification procedures.
	
	(
	(
	(

	Verify system is compliant with physicl and information security requirements.
	(
	(
	(
	

	Verify hardware and software installation instructions
	
	
	(
	(


Table 3-2:  In Service Management Test Objectives 

3.2.1 Needs and Requirements 

Figure 3-3 identifies associated processes and criteria for the Needs and Requirements activities within the Solution Implementation and In-Service Management phases of the AMS.  The processes and checklist criteria can be used to plan high-level T&E activities and to support the development of entry and exit criteria.
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Figure 3-3: SI/ISM Needs and Requirements Checklist 
3.2.1.1
Solution Implementation Needs and Requirements 

The test activities associated with the early Solution Implementation Phase focus on the definition of test related program needs and requirements.  This definition provides the basis for developing the schedule, resources, and scope of all testing activities throughout the acquisition lifecycle.  The key documents and elements developed during this period that require inputs from the test activity are the RD, APB, ASP, IPP, COIs/CPPs, Statement of Work (SOW), and the Specification. These test activities address requirements testability, definition of test requirements and strategies, definition of test tools, assessment of feasibility of candidate solutions, and support of contract award.

3.2.1.2
In-Service Management Needs and Requirements 

Needs identified during the In-Service Management (ISM) Phase of a system’s lifecycle originate from the operational environment (ATCS, ATSS, AT/AF supervisors, etc.) during the system operations and sustainment. Case files (or new needs) can also be initiated by the operational support activity.  These needs are subjected to various levels of screening and validation at the local level and throughout the agency.  Needs that cannot be satisfied at the local level are validated and entered into the national requirements process.  

Due to the complex nature of the NAS, operators and maintainers may encounter system problems that require a change to the system, the system baseline, or an adaptable parameter.  This is identified via a Program Technical Report (PTR), Hardware Discrepancy Report (HDR) or an equivalent. The PTR documents the need for the change.  The identified problem is researched to determine if the system is actually operating within its established baseline.  Changes to the baseline are normally handled via the NCP/Case file.  The NCP process can be initiated at any level and may address changes of any magnitude.  If the system were determined to be operating within its baseline, the PTR would be closed as invalid, and the originator would be advised that a system baseline change would be necessary to address the identified need. 

When an NCP is approved, the development organization receives a Configuration Control Decision (CCD) for implementation and a functional description is written to describe how the CCD will be implemented.  The functional description includes at a minimum, a statement of the problem, expected outcomes, description of interfaces, and subsystem performance parameters.   Unique test criteria/scenarios will be identified and applied later in the ISM test process.  The specific method of testing a requirement may be deferred until the design (Preliminary Design Review (PDR)/Critical Design Review (CDR) and Peer Review) is formulated.  It is a joint responsibility of the requirements and development organizations to ensure the functional description is structured so that requirements are verifiable. 

A System Development Plan is developed to plan and track the system throughout the lifecycle.  The System Development Plan defines the purpose, scope, organizational roles and responsibilities, estimates, resources, schedules know risks, test environment and test tools. 

System requirements are evaluated through the System Requirements Review.  This review will ensure that there is a clear understanding of the requirements and to identify any deviations from the specifications.  These failures are documented and addressed in the Baseline Performance Specification.  Prior to moving into the Design and Development Phase, the Test Tool and Test Environment Specification documentation is complete.  This will ensure that the necessary tools and configurations are available to test effectively.

Key Site (backup and primary) selection activities will be initiated based on requirements to be tested, HW/SW configuration, and/or availability of the system in the operational environment. 

3.2.2 Design and Development 

Figure 3-4 identifies associated processes and criteria for the Design and Development activities within the Solution Implementation and In-Service Management Phases of the AMS.  The processes and checklist criteria can be used to plan high-level T&E activities and to support the development of entry and exit criteria.
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Figure 3-4: SI/ISM Design and Development Checklist 

3.2.2.1
Solution Implementation Design and Development 

Most large acquisitions are designed and developed by a prime contractor and monitored by the FAA.  During this phase of the acquisition, the contractor conducts Preliminary and Critical Design reviews.  At each of these reviews, the contractor presents test documentation for approval by the FAA.  This test documentation consists of the plans and procedures that will be used by the contractor during the conduct of DT.  FAA test personnel carefully review these documents and all other pertinent documents to ensure that preparations for DT are being addressed properly.  As the Design Phase continues, other test activities associated with the DT are also conducted by the contractor and approved by the FAA.  They include development of test tools, establishment of the test environment, simulation of external interfaces, development of the Verification Requirements Traceability Matrix (VRTM), and issuance of initial failure reports and final test reports.

3.2.2.2
In-Service Management Design and Development 

The primary test-related activities that occur during the Design and Development Phase are detailed test planning, the PDR, and the CDR. These reviews are used to finalize design, to ensure initial user agreement, and to present proposed test strategies.  The requirements organization coordinates the appropriate user and stakeholder involvement in PDR/CDR activities based on the complexity and impact of the functional changes.

Detailed test planning includes the development of test plans and the creation of any needed test tools and test environment.  The thoroughness of these test tools directly affects the level of verification that can be done in a reasonable timeframe. The test tools and the test environment should allow for maximum verification of the system prior to operational use.

3.2.3 Development Test 
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Figure 3-5 identifies associated processes and criteria for the DT activities within the Solution Implementation and In-Service Management Phases of the AMS.  The processes and checklist criteria can be used to plan high-level T&E activities and to support the development of entry and exit criteria.

Figure 3-5: SI/ISM Development Test Checklist

3.2.3.1
Solution Implementation Development Test 

The primary objective of DT is to demonstrate that all technical and performance requirements specified in the contract have been met. DT normally is performed by the contractor and witnessed by the product team at the factory and/or the WJHTC.  DT typically begins with a series of hardware and software tests.  Hardware tests begin at the board level or component level and proceed to the system level.  Software testing begins by verifying the most detailed requirements at the unit level and proceeds to verifying higher-level integrated requirements at the segment level and, finally, to verifying requirements at the Computer Software Configuration Item (CSCI) level.  DT at the vendor’s facility also includes a design qualification test that demonstrates the system’s ability to satisfy the system specification.  DT verifies that the system meets contract requirements. 

3.2.3.2
In-Service Management Development Test 

The ISM Development Test is performed to verify that the HW/SW modification meets specified requirements, and that interrelated functions are not adversely affected. These test activities include functional unit and/or first article tests that ensure the modification works according to design and is in compliance with the specification requirement.  The requirements organization, users, and stakeholders will determine if demonstrations are required to ensure that the design of the requirement meets the user needs.  At the completion of the Development Test, a build baseline is established.  The development of functional certification procedures for the packaged system will commence and be finalized in the later phases of test.

3.2.4 SI Operational/ISM System Test 
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Figure 3-6 identifies associated processes and criteria for the operational/ System Test activities within the Solution Implementation and In-Service Management Phases of the AMS.  The processes and checklist criteria can be used to plan high-level T&E activities and to support the development of entry and exit criteria.  

Figure 3-6: SI/ISM Operational/System Test Checklist 

3.2.4.1
Solution Implementation Operational Test 

The primary objective of OT is to demonstrate that a new system is operationally effective and operationally suitable for use in the NAS, and that the NAS infrastructure is ready to accept the system.  These tests focus on demonstrating that operational requirements have been met and that all COIs and CPPs have been satisfied.  The FAA at the WJHTC or a field site using field personnel conducts OT.

The major components of OT are integration tests, performance tests, effectiveness tests, and suitability tests.  OT integration testing verifies that the system interfaces with the existing elements of the NAS and that the NAS can operate with the new subsystem at the performance levels required.  Interface testing with future NAS elements may be provided through the use of simulators where warranted.

OT effectiveness testing evaluates the degree to which a product accomplishes its mission when used by representative personnel in the expected operational environment.  This testing includes capacity and NAS loading, degraded mode operations, safety, security, and transition switchover.  Field personnel often operate the equipment for some of these tests because they are the “most representative” operators, and so they can become familiar with the system.  This approach reduces the learning curve and minimizes disruption when the system is installed in the field.  Effectiveness and suitability testing and evaluation may be continued at the key site(s) if a complete assessment cannot be accomplished at the WJHTC.  OT effectiveness testing also assesses COIs. 

OT suitability testing evaluates the degree to which a product intended for field use satisfies its availability, compatibility, interoperability, reliability, maintainability, safety, and human factors.  In addition, logistics supportability, documentation, certification criteria, system installation and operating procedures, transition and training requirements are validated.  OT suitability testing also includes an assessment of the COIs.

For designated programs, after the successful conclusion of OT, the Associate Administrator for Research and Acquisition, Director of the Free Flight Office, or Director of the Business Service Organization declares the system ready for IOT&E via the IOT&E Readiness Declaration (IOTRD).  The IOTRD will address the IOT&E prerequisites/ requirements as detailed in the T&E section of the ASP.  See Appendix C-13 for a sample IOTRD template.

3.2.4.2
In-Service Management System Test 

The ISM System Test is conducted to ensure that the HW/SW modification is ready for use in the NAS.  The major components of the ISM System Test are integration tests, operational effectiveness tests, and operational suitability tests.  System Test is performed independent of the developer, under conditions that, as close as possible, accurately simulate the operational environment.  The user community will participate in operational suitability test activities during this phase as required.  Features/performance that cannot be fully verified during this phase of T&E are deferred to the Key Site Test.  Test procedures to be used during the Key Site Test and familiarization are refined during this phase of testing.

The ISM integration test includes baseline performance and validation of new functionality and existing system functionality. It also verifies that the modified system interfaces with the existing elements of the NAS as specified by the Interface Control Document (ICD). Performance measurements are taken to verify that the system is operating in accordance with established baselines 

The ISM operational effectiveness testing evaluates the degree to which the modified system accomplishes its mission.  This testing includes capacity and loading, degraded mode operations, safety, security, and system and support system regression.  Field personnel often operate the equipment for some of these tests because they are the “most representative” operators, and to help them become familiar with the system.  This approach reduces the learning curve and minimizes disruption when the modification is implemented. 

The ISM operational suitability testing evaluates the degree to which the new HW/SW baseline satisfies its availability, compatibility, interoperability, reliability, maintainability, safety, and human factors.   In addition, logistics supportability, documentation, certification criteria, and training requirements are validated.  The test organization often conducts ISM suitability tests with support from the stakeholders.  

When abnormalities are identified during ISM System Test, a determination is made by the requirements organization, users, and stakeholders to either fix the anomaly prior to release or defer it to a future release. These decisions are documented in the System Test report. The results of the ISM System Test activities, including test limitations, are documented in the modification delivery documentation. Effectiveness and suitability testing and evaluation may be continued at the key site(s) if a complete assessment cannot be accomplished at the WJHTC.

3.2.5 Site Tests 

Figure 3-7 identifies associated processes and criteria for the Site Test activities within the Solution Implementation and In-Service Management Phases of the AMS.  The processes and checklist criteria can be used to plan high-level T&E activities and to support the development of entry and exit criteria.
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Figure 3-7: SI/ISM Site Test Checklist 
3.2.5.1
Solution Implementation Site Tests 

A PAT is conducted, during some acquisitions, by the vendor on each system (copy) before it leaves the factory. Production tests usually are a subset of the DT conducted on the first article plus quality control testing.  These tests verify that the assembly line is producing units that have the same quality and performance as the first article. 

Following delivery to the site, each system undergoes installation and check-out (INCO) and SAT.  These tests are conducted by the vendor to ensure that the system is installed and functioning properly in preparation for site acceptance. 

3.2.5.2 In-Service Management Key Site Tests 

The ISM Key Site Test is conducted at an operational NAS facility to verify that the HW/SW modification meets user needs. These test activities also allow for verification of requirements that could not be fully evaluated during the ISM System Test.  ATP, AOP, and the Regional Office make the key site selection that is documented in a joint memorandum.  The selection is based on the facility that has the equipment and interfaces to fully test and implement the modification. Delivery documentation is verified to ensure that it can be followed at subsequent sites without assistance. 

Key Site Test activities begin with Key Site Test Readiness Review that includes test overview, review of operational and support software, test procedure information, and the review of any known problems or concerns that may affect test.  Key Site Test anomalies are noted and documented for improvement.

When abnormalities are identified during ISM Key Site Test, a determination will be made by the requirements organization, users, and stakeholders to fix the anomaly prior to release or defer it to a future release.  Any problems will be noted and the documentation will be updated prior to national release.  Test procedures to be used by downstream sites to conduct field acceptance test and familiarization are finalized during this phase of testing.  At the conclusion of all scheduled activities, a national teleconference will be held to brief key site events that have occurred.  A joint recommendation for national release is formulated and forwarded to ATP, AOP, and the development test organization management.  Successful completion of Key Site Test allows national delivery of the HW/SW modifications.

3.2.6 Independent Operational Test and Evaluation (Revised04/2002)
Figure 3-8 identifies associated processes and criteria for the IOT&E evaluation activities within the Solution Implementation Phase of the AMS.  The processes and checklist criteria can be used to plan high-level T&E activities and to define initial entry and exit criteria.  IOT&E is a full system-level evaluation conducted in an operational environment to confirm the operational readiness of a system to be part of the NAS.  The results of IOT&E are used to support the ISD or other acquisition decisions regarding the operational use of systems. 

The Associate Administrator for Air Traffic Services designates programs for IOT&E.  Factors considered in designating programs include complexity, operational criticality, life-cycle cost, interoperability, and operational risk.  An IOT&E is conducted by an ATS Test Team that includes members from AT and AF, and is led by an IOT&E Program Manager from ATQ. The strategy, resources, and schedule for the IOT&E are documented in the T&E sections of the ASP and IPP.  ATQ co-approves the T&E Section of the IPP for designated programs. 

After formation, ATS Test Teams are involved in monitoring key test events conducted earlier in the Solution Implementation Phase to identify areas of operational risk.  Identified risks are communicated to the IPT/BSO and may affect the scope of IOT&E. At the conclusion of SI System Test activities, the Associate Administrator for Research and Acquisition (ARA), Director of the Free Flight Office (AOZ), or the Director of the Business Service Organization declares the system ready for IOT&E via delivery of the IOTRD to ATS-1. After receipt of the IOTRD, and at the discretion of ATS-1, the ATS Test Team commences IOT&E at the key site(s). 

At the conclusion of the IOT&E, the ATS Test Team makes a determination of the system's operational readiness, based on the operational risk associated with any identified issues.  The results of IOT&E are briefed to ATS customers and stakeholders, the key site facility and regional managers, ARA/AOZ/BSO, and the In-Service Decision authority.  
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Figure 3-8:  IOT&E Checklist (Revised04/2002)
3.2.7 Field Acceptance and Field Familiarization Tests 
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Figure 3-9 identifies associated processes and criteria for the Field Acceptance and Field Familiarization Test activities within the Solution Implementation and In-Service Management Phases of the AMS.  The processes and checklist criteria can be used to plan high-level T&E activities and to support the development of entry and exit criteria.  

Figure 3-9:  SI/ISM Field Familiarization Checklist 

3.2.7.1
Solution Implementation Field Familiarization Tests 

Field Familiarization is conducted by AT and AF field personnel at each site to which the new system is delivered.  New system site implementation is depicted in Figure 3-10. Field Familiarization is performed after Operational Test has been completed.  The primary objective is to verify that the site is ready to switchover to the new system.  This verification includes ensuring that the new system has been properly installed and interfaces with the existing NAS, ensuring that operational procedures and system documentation are in place, ensuring that proper logistics and support are available, and ensuring that site personnel are trained and ready to use the new system. Prior to conduct, the Field Familiarization test approach should be documented by the key site and follow-on sites to facilitate test conduct.  Lessons learned should be documented and shared with subsequent sites.  As shown in Figure 3-10, Field Familiarization testing is conducted at each site after the system has successfully completed installation and checkout testing and SAT.  Field Familiarization follows contract acceptance inspection (CAI) and leads to a declaration of Initial Operating Capability (IOC).  IOC is the declaration by site personnel that the system is ready for conditional operational use in the NAS.  At the key site, Field Familiarization is followed (or performed in parallel) with the IOT&E for designated systems.  The key site(s) should be the only site(s) IOC is declared prior to the ISD.  Field Familiarization culminates with the declaration by site personnel that the system is ready for conditional operational use.  Solution Implementation test activities conclude after successful completion of Field Familiarization, the declaration of IOC, and the ISD.

[image: image1.wmf]Installation and

Check-Out

(INCO)

Delivery

Contract

Acceptance

Inspection

(CAI)

Site

Acceptance

Testing (SAT)

Field Familiarization

Initial

Operating

Capability

(IOC)

Operational Suitability

Demonstration (OSD)

Joint

Acceptance

Inspection

(JAI)

Operational

Readiness

Date (ORD)

Commission


Figure 3-10: New System Site Implementation 

3.2.7.2
In-Service Management Field Acceptance and Field Familiarization Tests 

The ISM Field Acceptance Test and Familiarization is performed at all downstream sites to validate performance prior to operational use. Field Acceptance testing is conducted by AT and AF field personnel at each site to which the modification is delivered. With the modification installed, a certification is attempted as the first step toward operational integration. If the modified system passes certification, AT begins Operational Suitability Testing. (The Air Traffic Automation Operational Suitability Requirement Checklist can be found in Figure 3-11) The test activities are performed after successful key site testing has been completed. The primary objective is to verify that the site is ready to integrate the modification into NAS. This verification ensures that the new system is properly installed, the new system interfaces with the existing NAS, system documentation is in place and that the proper logistics and support are available. Prior to conduct, the Field Acceptance test approach should be documented by the key site and follow on sites. Lessons learned should be documented and shared with subsequent sites. 

Field Familiarization follows Field Acceptance testing and leads to a declaration of full operational integration. Field Familiarization ensures that operational procedures and system documentation are in place, and that site personnel are trained and ready to use the upgraded system. Site personnel may use the new system operationally, usually in conjunction with its predecessor system. During this period of joint use, AT, and AF personnel become more familiar with the system, and additional personnel are trained until everyone who will operate the modified system is qualified to do so. Full operational integration is the declaration by site personnel that the system has been modified and ready for conditional operational use in the NAS. When modifications are completed at all eligible sites action will be taken to close out the implementation of the modification via the Maintenance Management System (MMS) process.
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Figure 3-11: Air Traffic Automation Operational Suitability Requirement Checklist 
3.2.8 Solution Implementation to In-Service Management Transition

After a system achieves IOC, site personnel use the new system operationally, usually in conjunction with its predecessor system.  During this period of joint use, called Operational Suitability Demonstration (OSD), AT and AF personnel become more familiar with the system, and additional personnel are trained until everyone who will operate the new system is qualified to do so.

The Operational Readiness Date (ORD) signifies the end of the OSD, at which time, switchover to the new system is complete.  Following the OSD, the system is formally accepted by the site via the Joint Acceptance Inspection (JAI) process.  This leads to the commissioning of the new system (ORD), decommissioning of the predecessor system, and transition to the In-Service Management Phase of the lifecycle, ORD/commissioning should not occur at any site until after the ISD.

3.3 Test and Evaluation for Preplanned Product Improvements 

Most NAS systems are modified during their in-service lifetimes.  Sometimes modifications are preplanned as part of the acquisition strategy and are called preplanned product improvements (P3Is). Other modifications are made to correct problems discovered during the system’s operational use or to adapt the system to a changing operational environment. Major modifications and P3I projects follow the same System Test, Field Familiarization, IOT&E test sequence described in sections 3.1 and 3.2, suitably tailored to match the smaller scope typical of these projects. 

When an operational system is modified, a generic version of the product usually is tested by the FAA in a series of tests designed to verify requirements compliance and operational readiness. HW/SW unit tests are conducted on individual, modified, or new software and hardware items. The generic system then is tested in a series of system verification tests. These tests validate new functionality and measure system performance and capacity. They also identify any problems with updated system documentation. Baseline regression tests also are run to verify the integrity of existing functionality. The generic system is delivered to the first field site via a draft System Support Directive (SSD).

The first field site that receives an updated operational system is known as the “key site” for that update. FAA personnel travel to the key site to help install and test a locally-adapted version of the system. Key Site Tests ensures that the system is installed correctly and that interfaces to other systems are operating properly.  Key Site Test also tests all modified and new software items at the unit, module, and system levels. Successful completion of Key Site Test is required before a final SSD is issued to deploy the system nationally. When all operational and support software has been tested successfully, Field Familiarization testing begins. 

4.0 Research and Development Prototype Test Activities

Research and Development programs provide the acquisition process with valuable input. Empirical information from modeling, simulations, tests of R&D prototypes, and manufacturer tests of commercial off-the-shelf (COTS) equipment may validate new operational concepts, clarify requirements trade-offs, or verify the benefit of inserting new technology into the NAS. As this information becomes available, it contributes to, and often triggers, both mission analysis and investment analysis. R&D prototype development and test adheres to the same fundamental paradigms as a full-scale system acquisition: early user involvement, proper planning, sound engineering, rigorous test, and comprehensive analysis.

5.0 Key T&E Organizations

This section identifies organizations that are key contributors to test activities throughout the project lifecycle.

5.1 Integrated Product Team/Business Service Organization 

The IPT plans, directs and implements all SI Test activities.  The Business Service Organization (BSO) plans, directs and implements all SI and ISM test activities. The IPT/BSO coordinates inputs on schedule and resources from IOT&E and Field Familiarization for use in overall planning. 

5.2 Office of Independent Operational Test and Evaluation (ATQ) (Revised04/2002)
The Office of Independent Operational Test and Evaluation (ATQ) is responsible for conducting IOT&E on designated programs. ATQ develops IOT&E sections for inclusion in the T&E chapters of the ASP and IPP, and ATQ co-approves the IPP T&E chapter on programs designated for IOT&E. The ATQ/ATS Test Team develop IOT&E plans and procedures. ATQ provides cost, schedule, resource, and IOTRD requirements to the program’s IPT/BSO for inclusion in the ASP and IPP. ATQ also provides assistance in the development of COIs.

5.3 Site TEST DIRECTORS

Working through ATP, AOP, and the Regional Office representatives on the IPT/BS, AF and AT managers typically appoint test directors.  These test directors oversee the site testing of new or modified NAS systems. Test directors also plan, manage, and report the results of site tests that are conducted by site AT and AF personnel.

5.4 The FAA Technical Center (ACT)

ACT provides test leadership and technical expertise to the IPTs in planning and conducting System Test activities as defined in the approved product team plan.  These activities include preparation of required test documentation, coordination and conduct of system tests, and reporting the results of these tests.  In addition, ACT plans and conducts test activities for some ISM systems.

5.5 Operational Support Service (AOS)

AOS provides centralized technical/engineering services in support of operational NAS systems. These services include field support and restoration activities, problem identification and resolution, and system engineering and enhancement.  AOS plans and conducts all phases of test activities for ISM systems, and provides operational and technical expertise to the IPTs in support of system test activities.

5.6 NAS Operations (AOP) 

AOP has the overall responsibility for determining certification requirements, tracking modification completion, analyzing national data, and initiation of any corrective action through the regional engineering resources, through the developer, or the integrated product team. This may include the coordination of some key site test activities. AOP serves as representatives for the field organization. It is their responsibility to ensure regional and field needs are adequately represented and inputs are considered at a national level.

5.7 The Requirements Organization 

The requirements organization (e.g., ARS, AND, etc.) is responsible for requirements management and to determine the need for user involvement and the coordination of user teams throughout the test process. 

5.8 Air Traffic Plans and Procedures (ATP) 

At the national level, ATP serves as the representative for AAT or field organizations. It is their responsibility to ensure regional and field needs are adequately represented and inputs are considered at a national level. 

6.0 T&E Documentation

This section contains an overview of T&E documentation and references the instructions for developing and preparing these documents.

6.1 Requirements Document 

The Requirements Document (RD) establishes the performance baseline and operational framework required by the sponsoring line of business. The associate administrator of the line of business with the need approves the RD and all changes. The ATS requirement for IOT&E and COIs that must be resolved as a basis for the In-Service Decision are identified in the RD. The FAST template for the RD provides detailed information on the document’s T&E content.

6.2 Acquisition Program Baseline 

The Acquisition Program Bulletin (APB) establishes the performance baseline and operational framework for the acquisition program. Critical performance parameters that will be used by the JRC to monitor the program are recorded in the APB. The associate administrator of the line of business with the need and the Acquisition Executive approve the APB. The ATS requirement for IOT&E and COIs that must be resolved as a basis for the In-Service Decision are identified in the APB. The FAST template for the APB provides detailed information on the document’s T&E content.

6.3 Acquisition Strategy Paper, T&E Section

The T&E section of the Acquisition Strategy Paper (ASP) describes the overall SI test strategy for each program phase and why the strategy is appropriate. It also explains how the test strategy verifies that the product can be integrated into the NAS and meets operational needs. The COIs are identified and the test strategy to mitigate them is explained. A VRTM, which traces the APB requirements, CPPs, and COIs to test activities, is included as an appendix to the ASP. A key element of the ASP is disclosure of the use of commercial test data in lieu of agency testing.  The ASP is prepared by the IPT/BSO and approved by the cognizant Strategic Support Group (SSG) or by the appropriate Integrated Management Team (IMT) if there is no cognizant SSG, or by the Integrated Product Leadership Team (IPLT) if there is no cognizant SSG or IMT.  For those programs designated for IOT&E, ATQ provides the IOT&E section of the ASP. The ASP is updated at subsequent decision points. The FAST template for the ASP provides detailed information on the document’s T&E content.

6.4 Integrated Program Plan, T&E Section

The T&E section of the Integrated Program Plan (IPP) identifies and defines work activities and products necessary for executing the T&E strategy in the ASP. All T&E work activities should be linked to the integrated program funding and schedule sections of the IPP.  The IPP, which requires continuous updating, is prepared by the IPT/BSO and approved by the cognizant SSG or by the appropriate IMT if there is no cognizant SSG, or by the IPLT if there is no cognizant SSG or IMT.  For those programs designated for IOT&E, ATQ provides the IOT&E section of the IPP and coapproves the T&E section. The FAST template for the IPP provides detailed information on the document’s T&E content.

6.5 SI Test Documentation

6.5.1 Development Test Plan

The Contractors Master Test Plan (CMPT) is the highest-level development test plan and describes all tests that will be conducted to demonstrate that the technical and performance requirements specified in the contract have been met. The CMPT is developed in accordance with the guidance described in Appendix C-14.  The CMPT also identifies lower level development test plans that will be prepared to describe tests required in the specification, such as electromagnetic (EMI) tests, software tests, first article tests, or capacity tests.  In addition to test descriptions, the DT plans describe the contractor’s strategy for conducting tests, test resource requirements in terms of test equipment and test personnel requirements, test location, and test data analysis and reduction plans.  Appendix C-5 provides detailed guidance to the content and format of DT plans. Appendix C-14 provides an alternate development test template for use on modifications and P3I during the In-Service Phase.

6.5.2 Operational Test Plan

The OT Plan forms the basis for the Operational Test program.  The Operational Test (OT) Plan describes all tests the IPT/BSO will conduct to determine whether APB requirements have been met, whether COIs have been resolved, and whether the new system is suitable for use in the NAS. Two major test series usually are described in an OT Plan: the NAS integration test series and the suitability/effectiveness test series. The OT Plan also describes the various planning and preparation activities required prior to OT, the Operational Test strategy/approach, test resource requirements, and test entry conditions. The OT Plan contains an Operational Test schedule and an FAA VRTM. Appendix C-1 provides detailed guidance on the content and format of OT plans.

6.5.3 Production Acceptance Test Plan

The Production Acceptance Test (PAT) Plan typically describes two distinct series of tests: manufacturing tests to ensure that the manufacturing process is producing quality units, and factory acceptance tests to ensure that each unit is defect free and meets requirements before shipment. The PAT plan uses the same format as the DT Plan, but extensive tailoring is recommended. Appendix C-5 provides content and format guidance for PAT plans.

6.5.4 Site Acceptance Test Plan

The Site Acceptance (SAT) Plan describes tests that are conducted at each site to demonstrate that the installed unit is integrated with other site equipment and is operating properly. SATs usually are a subset of DTs. The SAT Plan uses the same format as the PAT Plan, (See Appendix C-5).

6.5.5 Development Test Reports (ISM) 

The Development Test Report documents the test results, tests conducted, data collected, data reduction and analysis. Overall it provides data on T&E activity completed during the engineering and development phase of a program to verify that the HW/SW design meets specified requirements. (See Appendix C-16)

6.6 SI and ISM Test Documentation

6.6.1 Field Familiarization Test Plan 
The Field Familiarization Test Plan is initially developed by the Key Site and utilized or tailored as required by subsequent sites. It describes the various planning and preparation activities required prior to testing. The Plan describes the test activities and sufficient detail to guide the development of test procedures. (See Appendix C- 9)

6.6.2 Test Procedures

The individual test procedure decomposes the test plan into a step-by-step procedure to conduct the test. The content of the procedure should include test cases that are traceable to a specific requirement defined in project or FAA VRTMs. Appendix C-2 and C-6 provide content and format guidance for OT procedures and DT/PAT procedures, respectively.

6.6.3 Quick Look Test Reports

Quick Look test reports are abbreviated test reports that provide preliminary test results and conclusions to decision makers within approximately 15 days of completing a test. The primary purpose of Quick Look reports is to allow the program to proceed or the decision authority to render a preliminary decision without delay if preliminary test results reveal no significant problems. Appendix C-4 describes the preferred format for Quick Look test reports.

6.6.4 Test Reports

Test reports document the results of a test and usually recommend a course of action based on those results.  The test report addresses test results, including test conduct, data collected, the data reduction and analysis process, and conclusions to be drawn from the test data. Content and format guidance for OT reports, DT/PAT reports, Field Familiarization test reports, and operational system functional verification reports are contained in Appendixes C-3, C-7, C-10, C-12, C-16, C-18 and C20. A format also is provided in Appendix C-13 for reporting the results of tests that compare the performance of systems.

6.7 ISM Test Documentation

6.7.1 Functional Description 

The Functional Description documents the new functions and ensures that they are properly defined. After analyzing and researching the proposed change the developer records changes as understood from the case file and CCD. A description of the change, and the anticipated results are outlined in the document. They should be detailed enough so the organizations responsible for the concurrence can agree with the recommended changes and that the changes described in the case file are addressed. The completed Functional Description is then forwarded to the appropriate participants for concurrence.

6.7.2 Failure Reports 

The Failure Report documents failures that occurred throughout the design and Development Test and System Test Phases. The document describes the problem, its impact, the key organization needed for resolution and how it impacts the next phase of the life cycle. (See Appendix C-15)

6.7.3 System Development Plan 

The System Development plan documents the summary of all activities, details, and user requirements as defined by the developers. It provides the plan for the system release and includes the scope, life cycle, schedules, cost and labor estimates, risks, roles and responsibilities. The System Development Plan tasks are outlined, considering all development activities. The document includes a list of facilities, tools and computer resources that are needed throughout system development. It describes how the plan is tracked, updated reported and communicated. It provides a full understanding of the goals and objectives as well as milestones that need to be met in order to determine the success of the system release.

6.7.4 Baseline Performance Specification 

The Baseline Performance Specification documentation describes impacts of new modifications to the system. The establishment of the stability of the system provides the basis for progression to the next phase of testing. It documents critical performance parameters and functions that are verified by the process with each HW/SW revision/field delivery to ensure that modifications did not adversely affect existing system performance.

6.8 Test Tool/Test Environment Specification 

The Test Tool Test Environment Specification documents the tools that must be acquired to support the test effort, and contains a list of specific requirements that simulate the field environment and lab scheduling environments. The thoroughness of the tools and the amount of automation of the tools directly affect the level of verification that can be done in a reasonable timeframe.

6.8.1 Development Test Plan 

The Development Test Plan documents the description of all tests that are conducted during Development Test. The document clearly identifies the purpose of the test plan and the desired goals and objectives. All test tasks are documented in detail providing the reader with the ability to understand schedules, participants and procedures. A Development Test typically includes Functional Unit Tests and if new hardware is involved, hardware First Article Tests.  The Functional Unit Test records information ensuring that the tested equipment works according to design and satisfies the requirement.  The First Article Test demonstrates compliance with the specification requirement and the statement of work.

6.9 System Test Plan (ISM) 

The System Test Plan provides a description of all tests that are conducted during system testing and demonstrates that the technical and performance requirements have been met.  The documentation should provide information that supports the system testing performed, and that the system that conforms to the specifications. System Test, is one of the most critical in ensuring that existing system functionality or baseline performance is revalidated and new functionality or fixes are verified, including a documented procedure to regress back to the existing HW/SW baseline. (See Appendix C-17)

6.10 System Test Reports (ISM) 

The System Test Report documents the results, test conduct, data collected, and data reduction and analysis process and conclusions/ recommendations drawn from the test data.  (See Appendix C-18)

6.11 Key Site Test Plan (ISM) 

The Key Site Test Plan provides the approach to key site testing and the ability to catch any anomalies that were not previously uncovered in a simulated environment.  The Key Site Test Plan also includes the testing of support systems at the AOS field facilities and any site support systems to verify they are adequate to provide the required support. (See Appendix C-19)

6.12 Key Site Test Reports (ISM) 

The Key Site Test Report provides documentation on the results, test conduct, data collected, and data reduction and analysis process and conclusions/ recommendations drawn from the test data. It details the T&E activity conducted at a first operational NAS facility to verify that the HW/SW modification meets user needs.  The report provides test results on requirements that cannot be fully evaluated during System Test.  Successful completion of Key Site Test and the Key Site Test Report allows national delivery of the HW/SW modifications. (See Appendix C-20)

7.0 Recommended T&E Processes

This section describes recommended processes (a series of actions or operations) for performing the tests and test activities described in Sections 2 through 4. The recommended processes should be tailored to each program and used only when appropriate.

7.1 SI System Test Planning Process

Initial System Test planning is accomplished in the initial Investment Analysis Phase by the test lead for the IPT/BSO working with organizational representatives on the IPT/BSO. This T&E planning information is documented in the ASP and in the IPP. An initial VRTM also is developed at this time. System Test planning then is developed to greater levels of detail and is documented in the DT, OT, PAT, and SAT plans. A recommended process for planning System Test follows:

1.
First, review the MNS, RD, APB, investment analysis documentation, and any other pertinent information relevant to the solution under consideration.

The test lead, along with ATQ for designated programs, verifies that a set of COIs exists for the system and establishes a set of MOEs and MOSs for the system. Normally, a set of 6 to 10 COIs in the form of broad questions about the usability of the system are included by the users in the RD and APB. If COIs are not contained in the RD, the sponsoring organization is contacted to provide the information and an updated RD. The MOEs and MOSs become agreed-upon measures that, if successfully answered, formulate the basis for a positive assessment of the associated COI. Typically, 5 to 10 MOEs and/or MOSs are associated with each COI. The MOPs are thresholds associated with an MOE or MOS and are used as a measure of success. If the MOS/MOE process is not completed in time for the initial ASP, it should be added when available and included for reference in the Operational Test Plan.

2.
Next, a preliminary VRTM is developed. The VRTM is used to help guide high-level planning by listing all known requirements for the system and mapping them to a test that will verify each requirement. In the process of mapping, the tester is forced to group requirements into one of the available test categories and think about how the testing can be accomplished either at a specific location and time or through certain resource constraints. Initially, the VRTM should include all NAS requirements, including interface requirements documents (IRDs) and interface control documents (ICDs), if applicable; requirements from the RD or APB, MOEs, or MOSs; and other Operational Test items. If the equipment specification is available it may be made a part of the VRTM, or a separate specification VRTM may be referenced. Normally, the equipment specification VRTM is verified completely during development testing under the prime equipment contract. In any case, the intent of the VRTM is to capture and trace the verification of all system requirements. As more detailed requirements become known, they should be added to the VRTM. The list of other OT items that may be included in the VRTM is gleaned from the description of the types of testing contained in an OT program as described in Section 4 of this guidance document. If not already listed in the VRTM, any of the following types of items may be included:

· NAS system integration items

· Reliability

· Availability

· Maintainability

· Degraded mode operations

· Stress and NAS loading

· Human factors evaluations

· Safety

· Site adaptation

· Security

· Transitions switch over

· Supportability  

7.1.1 SI: DT, PAT, and SAT Planning  

During the Solution Implementation Phase, as the program matures, a procurement package, including a statement of work (SOW) and specification, is developed. The test lead, working as part of the IPT/BSO, should coordinate the preparation of test sections for both the SOW and the specification. The SOW should contain a description of the contractor test activities needed to support DT, PAT, and SAT. Requirements for these test activities are listed in the specification. All items listed in the VRTM to be accomplished during DT, PAT, or SAT should be included in the SOW and specification so the developer can demonstrate compliance.

7.1.2 SI: OT Planning

Requirements and Operational Test items assigned in the VRTM to operational testing may be grouped by the test lead into manageable segments for accomplishment. A single Operational Test plan or multiple plans may be prepared. The strategy should be consistent with the ASP. Planning is tailored to each system. Test location, facilities, and resources required are program dependent. Early operational testing (when possible) is encouraged. Testing in the factory or at the WJHTC should be a priority. When necessary, operational testing may be conducted at the first field site. Because the scope of operational testing includes integration testing as well as effectiveness and suitability testing, it may be convenient to prepare the integration test plan and the effectiveness and suitability test plan separately. Second-level maintenance AT and AF personnel play an important role in operational testing. Through their involvement with and representation on the IPT/BSOs, these ATS personnel should assist and work with the test lead to plan and participate in operational tests and evaluations.

7.1.3 SI: DT and OT for System Modifications and P3I 

System modifications and P3I are subject to the same kinds of testing as newly developed systems. Because the modifications may be developed by an FAA maintenance organization and the changes may be limited in scope or contain only software modifications, the extent of the testing and who performs the tests may be different than for newly developed systems.  Significant modifications and P3I testing should be planned in coordination with the IPT/BSO, the test lead, and the maintenance organization. DT and OT plans are recommended.  When the maintenance organization develops the modification, it is responsible for planning and implementing an appropriate test program. P3I OT is planned by the test lead for the product team.  This allows the product team to assess the P3I before it is deployed to the key site. 
7.2 SI Method for Verifying Operational Requirements

AMS policy requires that the T&E process provide for the final verification of operational readiness. Operational readiness is the combined consideration of operational effectiveness and operational suitability. Operational effectiveness is the degree of mission accomplishment of a system when used by representative personnel in the environment planned or expected for operational employment of the system. Operational suitability is the degree to which a system can be used satisfactorily in the field with consideration given to availability, maintainability, safety, human factors, logistics, supportability, documentation, and training. 

The goal of the FAA’s test activities is to ensure that new or modified systems meet users operational needs, i.e., operational capabilities. The two key elements of success in this process are:  

· Ensuring that user requirements for the new system’s operational capabilities are clearly and accurately expressed in the RD and APB.

· Ensuring that these operational requirements approved by the JRC in the APB are understood, confirmed to be testable, and subsequently verified by the tester through a structured test program. 

One method used by testers to verify operational requirements is resolution of COIs. COIs are key operational effectiveness and operational suitability issues that must be examined during operational testing to determine the system’s capability to perform its mission. They address essential capabilities, risks, or uncertainties that must be evaluated. COIs are developed by the sponsor organizations from mission-critical requirements and are identified in the RD. The T&E section of the RD and APB indicates that COIs must be resolved successfully as a basis for the In-Service Decision.

7.2.1 Relationship of Operational Requirements, Critical Operational Issues, and Critical Performance Parameters

COIs and CPPs are developed by the sponsor from the mission-critical requirement and are documented in the RD and the APB. Table 7-1 shows where COIs and CPPs are defined and the responsible organizations. 

While a COI focuses on a high-level question that needs to be answered during the test and evaluation of a system, the CPPs are measurable performance parameters. In addition to defining COIs, the sponsor also defines important quantifiable requirements in the RD as CPPs. The T&E section of the ASP should provide a strategy for evaluating the system that will ensure that the COIs are answered and all CPPs are evaluated, thereby ensuring that operational readiness will be verified.

	
	Documented In:
	Author
	Approval
	Role of Testers

	COIs/CPPs


	RD/APB


	Sponsoring Organization

(ARS, etc.)
	Sponsoring Organization

(ARS, etc.)
	Review & Provide input to ensure COIs are testable


Table 7-1.  Where COIs and CPPs Are Defined, and Who Defines Them

7.2.2 Identifying Candidates for Critical Operational Issues

The sponsor organization is responsible for identifying a complete set of COIs. All mission-critical requirements must trace to the set of COIs that is developed. Not all COIs, however, are testable, e.g., schedule, location. COI development and operational requirements definition are done as part of the same process. COIs are developed with the help of the user and test organizations to ensure that the COIs are comprehensive. The tester has a critical role in ensuring that the COIs are verifiable and testable. For most systems, the high-level requirements can be addressed by the development of 6 to 10 COIs. Typically, the sponsor organization uses the following two-step process to develop COIs:

1. 
Based upon the MNS, the sponsor develops questions that if answered will determine whether the system can be used within the NAS. These COIs then are documented in the RD and APB. Some good examples of COIs are:

· Does the performance of the _________ system support existing ATC operations?

· Can the _________ system be interfaced and used effectively with existing NAS systems?

· Does the _________ system provide an AT/AF user interface that is acceptable, fully supports existing/planned operations and maintenance, and minimizes personnel skill requirements and training?

· Is the reliability, maintainability, and availability (RMA) of the ____________ system suitable for incorporation into the NAS when used in an operational environment with the available resources, logistics plan, maintenance procedures, etc.?

2.
After completing an initial list of COIs, the sponsor consults with other experts to ensure that the list is complete and testable. Experts who can provide valuable input include:

· Current operational users

· Testers (to ensure the COIs are testable)

· People who have had experience procuring, testing, and fielding similar systems in the past (can provide “lessons learned” information).

7.2.3 Verification of Operational Requirements Via Critical Operational Issue Decomposition

Resolution of a COI usually cannot be accomplished by a single test measurement. Instead, individual measurements provide answers to various sub-questions and the resulting answers must be combined for full resolution of a COI. Each COI, therefore, must be broken down into a set of quantifiable measures.

The tester provides an outline of his or her test program by decomposing the COIs from the APB, first into MOEs and MOSs, and then into MOPs. For each COI there will be multiple MOEs/MOSs and for each MOE/MOS there typically are multiple MOPs. The tester’s completed COI into MOE/MOS into MOP decomposition is confirmed by the user during the test planning stage. Figure 7-1 illustrates the decomposition process. MOPs that correspond to each CPP listed in the APB must also be developed. Table 7-2 provides definitions of COIs, CPPs, MOEs, MOSs, and MOPs.
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Figure 7-1:  COI Decomposition

	
	Definition

	Critical Operational Issue (COI)
	Key operational effectiveness or operational suitability issue that must be examined in operational testing to determine a product’s capability to perform its mission.

	Critical Performance Parameter (CPP)
	Performance parameters that are top-level critical requirements come directly from the APB.  For each parameter a threshold and objective are stated as well.

	Measure of Effectiveness (MOE)
	First-level decomposition of an effectiveness component associated with a COI.  Operational effectiveness addresses the degree to which a product accomplishes its mission when used by representative personnel in the expected operational environment.

	Measure Of Suitability (MOS)
	First-level decomposition of a suitability component associated with a COI.  Operational suitability addresses the degree to which a product intended for field use satisfies its availability, compatibility, transportability, interoperability, reliability, maintainability, safety, human factors, logistics supportability documentation, personnel, and training requirements.

	Measure of Performance (MOP)
	Quantitative/qualitative values that characterize the MOEs/MOSs.  These values are measurable by a test process.


Table 7-2:  COI, CPP, MOE, MOS, and MOP Definitions

COI decomposition is accomplished early in the planning of operational testing. A radar system example is provided below (see Figure 7-2) to illustrate the COI decomposition process. The tester’s job is to develop the MOEs, MOSs, and MOPs. The tester works with users to reach agreement on the COI decomposition. Figure 7-2 illustrates actual COIs, CPPs, MOEs, and MOPs.
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Test Plan

Test

Procedures

Real World Example

COI 1   COVERAGE

Does the DASR/ASR-11 performance

and coverage volume support air

traffic control operations?

  MOE 1.1 -  Radar Coverage

MOE 1.2 - Beacon Coverage

  MOE 1.N ...

  MOP  1.1.1  Radar Altitude Coverage

MOP 1.1.2  Radar Azimuth Coverage

Does the ASR-11 system design and

procedures allow the radar system to

be optimized, adapted to site

conditions, and certified in a

reasonable time by available

maintenance personnel?

COI 2   SITE ADAPTATION 

              AND OPTIMIZATION

COI 3   HUMAN FACTORS

Are the controls, monitors, and

displays sufficient to support the air

traffic controllers, the radar operators,

and the radar maintainers?

MOS 2.1 PSR Site Adaptation

                and Optimization

MOP 2.1.1 Site Adaptation and

                   Optimization Resources

MOP 2.1.2 Site Reoptimization

                   and Periodicity 

                   Procedures

MOS 2.2 SSR Site Adaptation

                and Optimization

MOS 2.N ...

MOS 3.1 Controller Interface/

                Workload

MOS 3.2 Training

MOP 3.2.1 AF/Maintenance

                   Training

MOP 2.N ...

MOS 3.N ...

MOP 3.N ...


Figure 7-2:  Actual COIs, MOEs, and MOPs

Table 7-3 depicts overall responsibility of the COI decomposition process. Appendix E contains a full example of the COI decomposition for the ASR-11 program.

	
	Documented In:
	Author
	 Agreement
	Role of Requirements Organization

	MOEs

MOSs

MOPs


	Test Plans

Test Plans

Test Plans


	Testers

Testers

Testers


	Users

Users

Users
	Ensure that COI decomposition accurately reflects operational needs, via agreement with test plans 


Table 7-3: Overall Responsibility of COI Decomposition Process

The development and use of COIs is essential to the operational evaluation of new systems. Complete and testable COIs benefit sponsors, users, and testers. While sponsors are responsible for COI development, tester involvement ensures that COIs are testable and user involvement ensures that user requirements are reflected properly. The joint efforts of the sponsor, user, and test organizations are necessary to verify overall operational readiness.

7.3 Key Site Selection Process 

The requirements organization is responsible for coordinating key site selection activities.  The test and evaluation organization and AF and AT sponsors will provide the requirements organization a description of any special capabilities needed at the key site.  Consideration will be given to other activities scheduled at the various sites to avoid conflicting resource requirements or excessive workloads.  Final selection of primary and backup key site candidates will be communicated to all effected organizations as early as possible.  Information will be fully and freely shared with FAA staff, bargaining unit employees, and management personnel. Selection of key site is performed in parallel with development and test, and must be completed with sufficient time to allow for preparation for key site activities

7.4 User Prioritization Process 

Using the prioritized list and estimated timeframes and costs, a determination will be made as to which need will be packaged in the next system release and its proposed release date.  ARS is responsible to coordinate with appropriate users and stakeholders to assess tradeoffs of vying operational priorities in light of the deployment opportunities and other agency considerations.  The result should be a complete system baseline package or project definition before proceeding to the design and development stage. The development organization identifies opportunities to deliver the changes to the operational environment.  This may result in an implementation package that contains only one change, several components, or it may entail a complete hardware and software system release.  Following the packaging process, a preliminary notification of planned changes to affected organizations.
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SI Best Practices

Best practices are fundamental principles that foster sound test and evaluation programs.

A.1
Early Involvement of the Expanded T&E Team. Involve ATQ and site personnel when defining the test strategy and increase coordination as development proceeds. ATQ should be involved in all aspects of test planning and test strategy development that affect IOT&E. Field sector and air traffic managers should concur with the key site selection and with the demands that testing will place on the key site. The expanded test team should be apprised of program and schedule changes that might affect site testing, IOT&E, and Field Familiarization.

A.2
Use the WJHTC for Testing. The WJHTC has superb test and simulation facilities, experienced test personnel, and a corporate memory of FAA testing. Test at WJHTC instead of at the developer’s facilities when realistic operational environments are critical to the test. Beginning Operational Tests at WJHTC will minimize test disruptions to site operations.

A.3  Early Testing. The earlier in the acquisition cycle problems are discovered the easier they are to correct, the lower the cost to correct, and the smaller the schedule impact. Transfer testing forward from the operational site to WJHTC to the developer’s facility when feasible. Increase resources for early testing until the marginal cost of additional testing equals the expected savings associated with finding problems earlier rather than later.

A.4  Coordination. Test programs for major acquisitions are extremely complex. Test program success is dependent on team coordination, even when test documents are perfectly prepared.

A.5  Contractor/FAA Relationships. The relationship between FAA and contractor personnel should be cooperative and goal oriented rather than adversarial. Testing is adversely affected if FAA goals and contractor goals are significantly different or if organization loyalties are more important than cooperating to get the job done.

A.6  Use Software Inspections and Automated Tools to Reduce Testing Costs. It is reported that 60 to 90 percent of software defects are found through software inspection. In addition to eliminating some repetitive manual tasks, tools can promote effective dynamic analysis by guiding the selection of test data and monitoring test execution.  

A.7  Testing COTS/NDI. COTS/NDI systems, like developmental systems, must satisfy NAS operational performance and suitability requirements. The greatest differences between COTS/NDI system testing and developmental system testing occur in lower-level tests where the user does not have access to COTS/NDI code, board designs, etc. Consider conducting OCDs/OCTs to stress COTS/NDI components and to demonstrate that the COTS/NDI equipment will function as expected in the NAS operational environment.

A.8  Joint Test Programs. For joint test programs to be successful, planning must start early in the acquisition cycle. Mitigate differences through coordination, define roles and responsibilities, ensure that requirements are broad enough to cover all participant’s needs, and develop and use similar test strategies.

A.9  Dry Runs. All test programs significantly benefit from the performance of “dry runs” of tests/procedures prior to formal conduct.
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SI Lessons Learned

(Revised04/2002)
B.1  Introduction

In implementing the acquisition management system, it is imperative that the FAA build on its successes and learn from its failures. To help disseminate the FAA’s T&E experience, this appendix presents lessons learned in T&E from several FAA programs and experiences. The information presented is from several sources, including project reports, organizational recommendations, and recommendations from experienced personnel.  The material is grouped according to functional area and the project on which the experience was gained is identified at the end of the lesson, when applicable.

Experience in test and evaluation indicate the following:

B.2  General

Early testing is crucial. This best practice is reiterated as a lesson learned. It is easier and cheaper to find errors earlier than later.

Test schedules are success-oriented and do not usually include time for re-testing and regression testing. Errors will be found. Create a correction process and schedule time to deal with problems.

Don’t allow developers to perform system tests on their own system. The test team should be independent of the development team.

A system is not truly tested until it is used by its target audience in an operational setting.

Establish entry and exit criteria. Solid entry and exit criteria should be established for each phase of testing, from dry runs to test readiness review (TRR), to developmental testing, to operational testing. 
Ensure thorough FAA review of all developed and commercial documentation. All documentation reviewed by the FAA should be assigned to the appropriate organization for review. For example, all documentation intended for field use should not be approved by the FAA until the end-users of the target system have thoroughly validated the contents of the documentation. This also applies to commercial documentation. (Peripheral Adapter Module Replacement Item (PAMRI))

Define a streamlined hand-off process between FAA organizations. At the end of each test phase, a formal process for the transition of the system under test to other FAA organizations must be defined. The total status of the system and its components must be accurately conveyed. This transition process must include at a minimum: system configuration, hardware and software; problem status (description, fixes in progress, fixes installed and regression tested); and documentation status. Implementation of this lesson could be in the form of a memorandum of understanding. A coordination meeting should be held between the transitioning parties one month prior to system turnover.  (PAMRI)
B.3  Human Factors 

Performance measuring. Measurements of the speed and accuracy of operators and maintainers performing critical tasks on a system have proven to be a good indicator of human-system capability. This information can reduce program schedule and cost risks.
Integrating performance measures. Efficiency in testing and analysis can be achieved by integrating measures of human performance and measures of human-system effectiveness with other system performance data collection and analysis activities.
B.4  Independent Operational Test and Evaluation (IOT&E)

Use the Independent Operational Test Readiness Declaration (IOTRD). Establishing a high-level decision point for the start of IOT&E requires the developing organization to make a corporate-level decision on system readiness.

Use of the ATS Test Team and actual operators/users is critical. Using the ATS Test Team and actual operators and users in the planning, conducting, reporting, and assessment of IOT&E is critical to ensuring that operational assessments are realistic. It also facilitates a joint AF and AT decision on operational readiness.

Conduct IOT&E in an operational environment. Testing in an operational environment will verify NAS interoperability and identify specific operational deficiencies for correction by the acquisition/life cycle maintenance organization.

Conducting IOT&E at the first operational site may not be sufficient to resolve all critical operational issues (COIs). In those cases, testing at subsequent sites or special test facilities may be required.

End-state maintenance/logistics plans need to be considered during IOT&E.

B.5  SI Operational Test (OT)

Involve FAA T&E organization in operational site testing prior to contract award. This involvement achieves their buy-in and ensures more successful site tests and in-service review and decision (ISRD).  (Digital Voice Recording System (DVRS))

Include vendor representative(s) in government testing. Allow a vendor representative to remain on site during government testing to provide additional training or clarification regarding the product.  (DVRS)

Classify users to aid data analysis. Consider classifying your users into the following classes:  (1) Those who have worked with the program through many iterations; (2) those who have just had a “deliverable” level of training; and (3) those who have had no experience whatsoever. Interpretation of user responses to questionnaire data may need to be segregated. Maximize class 2 for legitimacy of findings.  (Voice Switching Communication System (VSCS))

Minimize test interference. Minimize parallel testing to avoid data corruption. Parallel testing is used to reduce the time required for operational testing, but it can cloud the issue of how representative of field experience the testing is. For example, VSCS tracked and reported on unplanned maintenance actions, but because fault insertion test shifts were interleaved throughout the period, VSCS was criticized for having inappropriate data points in our sample.  (VSCS)

Train the testers. For the evaluation, a high percentage of the testers should have received the most recent training package.  (VSCS)

Baseline the current field workload situation. Baseline the workload associated with the current field situation to facilitate categorizing the new system as an increase or decrease.  (VSCS)

Ensure that the test environment duplicates the operational environment. Do everything possible to have the test environment duplicate the operational environment. Do not allow extensive debug operations during the Operational Test timeframe. Declare the shift conditions (time of day, light versus heavy traffic, etc.) and make sure that decisions made by the operations personnel reflect those conditions.  (VSCS)

Schedule personnel in advance. The test schedule constantly changed, making it impossible to reliably schedule field personnel. Because the field personnel schedule needed to be established first, WJHTC personnel could not be scheduled until a day or two prior to testing.  (VSCS)

Establish and adequately train a pool of problem documenters to ensure consistency and accuracy of program trouble report (PTR) documentation. Assign at least one person from this pool to every shift to act as that shift’s lead documenter. Documenters should have strong overall knowledge of the system to facilitate communication.  (VSCS)

Vary tester responsibilities to maintain interest. Periodically change personnel responsibilities to facilitate the development of WJHTC personnel.  (VSCS)

Air Traffic (AT) and Air Facilities (AF) test teams need to communicate. Communication and coordination between AT and AF personnel is crucial to ensuring the most efficient use of personnel. At times, personnel reported for work but received no guidance or were not needed. Prior to each shift’s testing, all personnel need to be briefed on the test goals and the expected plan of action.  (VSCS)

Schedule the number of testers by need, not interest. Carefully schedule personnel, particularly during functionality testing, to match the requirements of the test. Too many or too few testers may cause distractions and inefficient use of personnel, thereby adversely affecting test completion.  (VSCS)

Avoid collocation of multiple test teams to avoid confusion. During functionality testing, multiple teams of testers occupied the same testing area but were performing different tasks. This led to confusion.  (VSCS)

Coordinate leaves of absence with testing schedule. Granting leave or returning test personnel to their facilities without coordinating with the Tech Center leads to staffing shortages. A suggested correction is for the Operational Test and Evaluation (OT&E) test lead to select a member of the OT&E test team to coordinate with the WJHTC concerning any schedule alterations. (VSCS)

Familiarize testers with the system before writing test procedures. Hands-on familiarity with features under test facilitates test procedure preparation and test coordination. Often, WJHTC personnel must prepare testing procedures and coordinate tests (specifically functionality tests) by reading documentation explaining the feature under test. This is a difficult task, erroneous at times, which can precipitate a failure to adequately test all facets of the new feature. Developer demonstration of new features to WJHTC personnel prior to test procedure development would allow for more thorough understanding, leading to better test procedures. Formal training for test personnel should be considered.  (VSCS)

Use a laboratory reading binder. Establish a laboratory reading binder to facilitate Test Coordinator shift switchover. The oncoming Test Coordinator reviews the current status of testing prior to beginning each shift and is responsible for ensuring that all shift participants know their responsibilities. The binder might include a copy of the information delivered during the pre-test briefing as well as all approved changes and PTRs. Any amendments or additions to directives included in the binder should be signed by a designated approving authority.  (VSCS)

Involve field site personnel early in the test and development program. Early involvement of the site personnel has several major advantages:

1.
It allows earlier technical input from the system’s user community (design and operations).

2.
It provides the WJHTC personnel (development test and evaluation (DT&E) and OT&E) with the perspective of the site personnel and provides additional familiarization with using the system in the field.

3.
It allows site personnel earlier insight into system documentation.  (PAMRI)

Properly implement the problem management system. The problem management system is intended to manage the reporting, categorization, and resolution of problems identified and documented in the PTRs. Some of the lessons learned during PAMRI were: 

1.
Establish and enforce problem reporting procedures. Specifically, identify all types of incidents that should be reported and explicitly specify the data to be collected and reported. 

2.
Categorize and prioritize problems in a timely manner.  (PAMRI)

Schedule enough time to complete tests. The effectiveness of the display channel complex rehost (DCCR) OT&E suffered somewhat as a consequence of trying to maintain an extremely aggressive schedule. The test schedule was created so that development test and evaluation (DT&E), OT&E, and site acceptance test (SAT) at the Chicago air route traffic control center (ARTCC), and site I&I at the Fort Worth; Washington, DC; and Cleveland ARTCCs were all performed concurrently. The concurrent test activities resulted in contention for personnel and lab resources.  (DCCR)

Use an integrated test team approach. The PAMRI test team members had expertise in all major areas: hardware, software, systems engineering, human factors engineering, NAS operational procedures, maintenance procedures, and testing. Personnel were drawn from the WJHTC, the field sites, and support contractors. Using an integrated test team resulted in a comprehensive testing program with sufficient field and operational representation to instill confidence that the system met the requirements and that operational concerns were addressed and resolved prior to deployment to the first field site. This approach placed additional requirements, however, on test management. Using varied resources required additional familiarization with and training in the system, the requirements, the WJHTC laboratory, and the operational environment prior to the start of testing. Additionally, the team should be formed as early as possible and should be kept intact until all test activities are completed.  (PAMRI)

Establish a procedure for resolving critical operational issues. Operational issues became apparent during early phases as operational field personnel began to participate, but these issues were more or less ignored in order to emphasize meeting contract requirements at that time. A procedure should be established to ensure that any issues that arise are resolved by the appropriate group. Failure to do so may result in such issues becoming show-stoppers later.  (PAMRI)

Separate tapes and printouts. A problem with the PTR process was experienced during OT&E. At the beginning of OT&E testing, the PTR-related tapes and printouts were labeled and stored in the same box at the end of each day. This resulted in devoting several days to system analysis and recording (SAR) tapes to the printouts, which delayed PTR resolution.  The problem was eliminated by slotting the SAR/Core tapes in the library where they are maintained. In this manner, the software team (contractor) can access the SAR/Core tape data in order to fix the PTRs. Additionally, the problems were recorded accurately and thoroughly into a PTR database. The information indicated in the database included: the time, date, SAR and Core tape numbers, the defined problem and, the line printer listing (if available). These modifications to the PTR process proved to be extremely effective and increased productivity.  (DCCR)

B.6  SI Development Test (DT)

Use Comparative “Smart” Testing Between Vendors Prior to Selection.  (Digital Voice Recording System (DVRS)

Use an experienced data reduction and analysis (DR&A) team. An experienced data DR&A test team enabled better understanding of DR&A reports. This team worked several tests, which required huge amounts of data, and was able to extract important information for the test lead.  (Initial Sector Suite System (ISSS))

Emphasize test procedure success criteria. The FAA’s emphasis on test procedure success criteria for a limited number of tests resulted in thorough testing of requirements. Requirements were interpreted and agreements were made with developer counterparts on the best way to test the requirements, regardless of the verification method listed. (ISSS)

List requirements in the test plan. Listing requirements in the test plan was very beneficial for tracking and allocating all requirements. Designating a location for testing  requirements and not allowing the location to be changed after a certain date made the requirement-tracking task manageable.  (ISSS)

Ensure FAA familiarity with the PTR database. FAA familiarity with the PTR database reduced dependence on the contractor for PTR information. It also provided insight into some of the problems with the system.  (ISSS)

Encourage and facilitate communication and interaction between the FAA and the developers. Close interaction between the contractor and FAA counterparts greatly enhanced the overall test effort. The e-mail facility among contractor personnel and housing contractor and their FAA counterparts facilitated communication.  (ISSS)

Ensure system engineering support of test. FAA test personnel often were called upon to make system engineering decisions, leading to prolonged disagreements with contractor system engineering personnel. System engineering decisions needed to be made in a more expedient fashion.  (ISSS)

Validate Log Analysis Monitor Program (LAMP) user routines in a timely manner. Late LAMP user routines (LUR) validation led to confusion during test run analysis. Some LURs were validated after use for fault detection, isolation, and recovery (FDIR) runs, while some were validated during test runs. Others did not work for FDIR. Since the LURs were validated so late, there was no time to correct them for FDIR.  (ISSS)

Useful DR&A tools are needed. There was a general lack of useful DR&A tools. The LURs were canned reports and did not provide the flexibility needed for data analysis. In some cases, huge amounts of data could not be reduced using LAMP, which limited FAA effectiveness during data analysis.  (ISSS)

List requirements text in the test procedures. This would have saved a lot of time during inspection preparation. The lack of requirements text in the test procedures required keeping the test plan on hand at all times.  (ISSS)

Avoid last minute test procedure changes. Continuous last minute test procedure script updates led to confusion during test runs. Many times, the contractor provided the procedures at the start of laboratory time, without giving the FAA counterpart enough time to review updates.  (ISSS)

Be selective in deciding which debug sessions to attend. Constant monitoring of debug runs caused FAA burnout. The FAA was requested to attend all laboratory times at all hours to monitor test progress. Often, little was accomplished, or the laboratory time was spent collecting data for PTR resolution. FAA attendance at all laboratory times may have been unnecessary.  (ISSS)

Ensure timely delivery of documents on electronic media. Long delays of document deliveries via electronic media made document review tedious, particularly requirements tracking. Confusion was created when the electronic version was delivered late and with changes that made it inconsistent with the hard copy delivered earlier.  (ISSS)

Test requirements to only the level at which they are specified. Interchanging system specifications and low-level hardware and software requirements led to confusion during requirements allocation tracking and testing. The requirements had an improper level of detail in some cases.  (ISSS)  

Follow system acquisition standards and guidelines. It is imperative to follow system acquisition standards and guidelines. In the past, the test organization wrote documents that should have been written at the beginning of the acquisition phase.  (System Support Computer Complex (SSCC-1/SSCC-3))

Identify the test bed for system support early. From the onset of system procurement, the FAA must be sure of exactly the kind of test bed needed for system support. This test bed includes facility management for monitoring test bed use and configuring it for use. It also includes the simulation architecture needed to run the test bed as a stand-alone system. As operational requirements mature, efforts must be made to derive support requirements, based on an already-published operational concept, from them. (SSCC-1/SSCC-3)

Do not diminish the importance of installation and integration testing (I&I). I&I test procedures must be considered as important as DT&E and OT&E testing. I&I testing was lacking on this program, not only because of the reuse of possibly ineffective procedures but also because of a nebulous requirement set that applied to equipment throughout the system. All other testing will benefit from more attention to I&I testing and development of more effective I&I procedures.  (SSCC-1/SSCC-3)

Monitor deferred functionality closely. The FAA should be careful when allowing functionality to slip to further segments or partitions in the test program, because this may lead to failure to either produce the functionality or test the functionality. (SSCC-1/SSCC-3)

Develop a transition plan. When new support systems evolve, the FAA should develop a plan for transitioning from the current system to the new system. If functionality is different, the FAA should ensure that users understand how and why.  (SSCC-1/SSCC-3)

Adequately train all test personnel on the system. The test organization needs as much or more training than the user community on whatever system is accepted, especially upfront. The system should be made accessible as early as possible, even if the software is not robust or the system is not in its end state. The test organization needs to be familiar with the system before it can be tested.  (SSCC-1/SSCC-3)

Facilitate a team effort. A DCCR Joint Test Working Group (DJTWG) was formed to facilitate a team effort. This group was composed of FAA personnel and support and prime contractor test personnel. The group held weekly meetings and all test issues, including laboratory resources, were discussed and resolved. The availability of laboratory resources needed by the DCCR program was highly constrained. En route laboratory was time-shared for testing the DCCR and the display system replacements (DSRs), and the DCCR schedule itself involved system resources time-sharing for DT&E testing and OT&E testing and training functions. During the DJTWG meetings, the conflicting requirements for laboratory resources needed by each team member were quickly resolved, accomplishments were discussed, and problems encountered during the testing were resolved. The formation of this group was very beneficial to the DCCR program.  (DCCR)

B.7  System Acceptance Testing 

Use the WJHTC as the factory location. The decision to use the WJHTC as the location to conduct factory system testing was one of the most beneficial decisions on the PAMRI test program. The benefits of this decision were earlier deployment and test in a more realistic operational environment; earlier FAA exposure to and use of the system; and elimination of one previously planned move and installation of the equipment. (PAMRI)

Isolate test systems from operational systems. When testing the new equipment in an operational environment, extreme care must be taken to ensure that the system under test is isolated from the operational system. During the DCCR testing at the Fort Worth ARTCC, the direct access radar channel (DARC) interface was inadvertently left connected to the Host system while DARC was being used to control air traffic. When a test scenario to test the DCCR system was run, the targets generated by the scenario were displayed not only on the DCCR plan view displays (PVDs), but also on the DARC PVDs that were being used by the air traffic controllers. When they realized that some of the targets displayed on their PVDs were not real targets, the entire system was declared non-operational. To ensure that this type of situation does not happen again, the following corrective steps were added to the DCCR site system acceptance test procedures:  

1.
Connect/disconnect operational system by hardware logic. The R-console interface module (RIM) jumpers were physically pulled to connect the available PVDs to the DCCR system. During removal of any equipment, site personnel should be present and in agreement with the procedure to be performed.

2.
Use software commands to disconnect operational system interfaces. The Host-DARC interface was disabled at both ends. The network management interface contractor (NMIC) disabled the DARC side of this interface, while the DCCR test team disabled the Host side of the interface.

3.
Perform a visual check of the status of all interfaces of the operational system. A printout of the status of Host interfaces was obtained and reviewed to verify that all Host interfaces, including DARC and radar, were disabled. Additionally, the use of any initialization checks should be verified between site personnel and contractors before complete system bring-up. This will ensure that site personnel are satisfied that all critical device assignments are consistent with what is required.  (PAMRI and DCCR)
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Format and Content Guidance for T&E Documents

Appendixes C-1 through C-20 provide content and format guidance (templates) for 20 T&E documents, which are prepared or used by the FAA.

Appendix C-1

Content and Format of FAA Operational 

Test (OT) Plans

Note:  The Operational Test (OT) Plan forms the basis for the OT program. It describes the various planning and preparation activities required prior to the OT, the testing to be accomplished, how test procedures will be executed, and how test results will be reported. The OT Plan describes the OT program to a general audience and also provides sufficient detail to guide the development of test procedures.

Title Page: The title page contains the official title of the system, the title of the test plan (e.g., “Operational Test Plan”), the signature(s) of the approving authority(ies), dates, titles, and organizations represented.

Table of Contents: The table of contents contains paragraph titles and page numbers. Illustrations, tables, and figures are listed separately.

1.0  Introduction: This section contains the following paragraphs to provide the reader with the basis for the test plan, including the system, the test program, and an overview of the plan.

1.1  Background: This paragraph presents an overview of the system/program and the overall test program.

1.2  Purpose of the Test Plan: This paragraph defines the specific purpose of the plan (for example, to describe the test program and provide a basis for development of test procedures).

1.3  Scope of the Test Plan: This paragraph identifies the segment of the test program the test plan will address.

2.0  Reference Documents: This section contains a list of the documents referenced in the test plan that direct the test program and the documents needed to implement the test program.

3.0  System Description: This section describes the system to be tested. It contains the following paragraphs.

3.1  System Overview: This paragraph contains a general system description. A block diagram of the hardware and/or software is included. The system description also summarizes the operational environment into which the unit under test will be placed. This summary includes operations concept, maintenance concept, and operational training requirements as necessary. The system description also includes operational positions affected by the unit under test.

3.2  Interfaces Overview: This paragraph provides a functional description of the system test interfaces. A list and/or block diagram of the system interfaces should be placed in this section.

4.0  Test Program Description: This section contains the following paragraphs, which describe the test program planned and the tests to be conducted.

4.1  Approach and Concept: This paragraph describes the overall approach to testing that is being applied to the specific test program. It addresses both testing and evaluation aspects of the test program.

4.1.1  Evaluation Approach: This paragraph describes the specific areas to be evaluated, the general data collection methods, and evaluation techniques. Additional details related to the evaluations will be included in paragraph 4.4.

4.1.2  Critical Operational Issues (COIs)/Test Requirement Summary: This paragraph lists COIs, with a brief discussion. COIs are the aspects of system functionality and operations that are critical to evaluation of the system's operational suitability and effectiveness. Briefly discuss the COIs and include a list of specific evaluation criteria or MOEs/MOSs. A graphic/matrix or narrative description of the relationship of COIs to MOEs and MOSs should also be included.

4.1.3  Performance Thresholds: This paragraph lists values for a particular parameter required to provide a system capability that will satisfy the validated mission need (performance threshold).

4.1.4  Activities Leading to Test: This paragraph identifies program activities that must  be accomplished prior to beginning testing addressed by the plan, including previous testing (e.g., operational capability demonstration, operational evaluations).

4.2  Test Environment: This paragraph describes the test facilities where the testing will be conducted, and the number of systems that will be tested. The descriptions should include the test locations and environmental conditions (e.g., weather, terrain) as appropriate. For example, some systems may require testing at several test locations that represent the range of environmental and operational conditions in which the system will be used.

4.2.1  Test Location(s): This paragraph describes where testing will occur. If the plan covers various test phases or different test locations, each should be described.

4.3  Test and Analysis Tools: This paragraph lists and describes the test, data reduction, and analysis tools that will be used to support the testing. These tools may include hardware tools (e.g., instrumentation, prototypes/mockups) and/or software tools (e.g., simulators, software programs).

4.4  Test and Evaluation Descriptions: This paragraph describes each test and evaluation to be conducted. Each test and evaluation description contains sufficient information to plan and develop test procedures and schedule the test activities described. The following outline describes the information to be included in each test description.

4.4.1  Test or Evaluation Title: The test description specifies the title of and a number designation for the test or evaluation.

4.4.1.1  Test or Evaluation Objectives: The test description states the OT objectives, requirements, MOEs, and MOSs that the test will verify.

4.4.1.2  Test or Evaluation Criteria: The test description defines the success criteria for each OT objective, requirement, MOE, and MOS.

4.4.1.3. Test or Evaluation Approach: The test description states the methods used to meet the test objectives and to resolve COIs. This description can include a list of the types of tasks or activities that will occur, the specific test conditions, and specific test scenarios and special operational situations that may occur in the test. The test approach should also specify estimates of the type and number of personnel, any special test equipment, and data collection methods.

4.4.1.4  Data Analysis Methods: The test description states the methods and analysis tools used to accomplish data reduction.

5.0  Test Management: This section contains the following paragraphs.

5.1  Test Management Organization. This paragraph describes the structure and composition of the test organizations and personnel responsible for carrying out the testing. This paragraph addresses the following areas:

5.1.1. Roles and Responsibilities: Identifies the various organizations and personnel that will conduct and support the testing.

5.1.2  Other Participating Organizations: Describes specific roles and responsibilities (for example, the use of operational user teams as test subjects or test observers).

5.1.3  OT Working Group: This paragraph describes  the OT Working Group (if it has been formed) and its role, and identifies its members by number of personnel and organization.

5.1.4  Test Conduct Team(s): This paragraph describes the positions and duties of test team(s) that will conduct the tests. The organizations represented on the test team should be defined (for example, Test Manager will be an active field representative).

5.2  Training: This paragraph describes the range and level of training and familiarization needed to develop test procedures and execute tests. This paragraph addresses the following training areas.

5.2.1  Test Developer Training:  This paragraph describes the type of knowledge (system and operational) that the test developers need, and where and when they obtain it.

5.2.2  Test Participant Training: This paragraph describes the type of knowledge (system and operational) that the test participants need according to their various roles (e.g., test subject, observer, DR&A). For example, test subjects for operational testing should receive training that represents the training operators will receive to perform their jobs with the new system.

5.2.3  Special Training Requirements: This paragraph describes any special knowledge needed by the test team(s) (e.g., familiarization with the test program and the test facility, use of special test tool(s)).

5.3  System Configuration Management: This paragraph describes the methods for ensuring the system under test is consistent (e.g., configuration audits). This paragraph identifies how changes to the baseline system (audited system) will be controlled.

5.3.1  Testbed Configuration: This paragraph describes the configuration of the testbed, if a testbed is used in place of an operational site. The paragraph describes the extent of the testbed configuration audit (hardware line replacement unit (LRU) by part number/serial number, revision level, software by version, and build date) and when the audit will be conducted in relation to test schedule. This paragraph describes how closely the testbed represents the actual, intended operational environment. For example, some testing may be performed using simulators and other drivers, and may not include actual interfaces and external equipment.

5.4  OT Entry Criteria: This paragraph describes a list of the items and conditions, such as planned project milestones, that must be met before testing can begin. This description should include the limitations on the effectiveness of the testing if these conditions are not met. (Note: A test procedure should include more specific test readiness criteria.)

5.5  Test Execution: This paragraph describes the process for conducting a test session. It should include a description of the pre-test and post-test briefings and when they will occur relative to the test. Also, the specific criteria for proceeding with a test (e.g., test procedures dry run and red-lined, required training completed) and the procedures for conducting individual tests should be included, as well as general criteria which warrant a re-test.

5.6  OT Exit Criteria: This paragraph describes the measures/metrics or other conditions that must be met before a series of tests are complete and/or a test program is complete and has met its objectives. The completion criteria may include factors beyond the control of the testing organization (e.g., schedule deadlines). (Note: A test procedure should include more specific completion criteria (e.g., success criteria).)

5.7  OT Reports: This section identifies the type of test report, its contents, when it will be published, to whom it will be distributed.

5.8  System/Operational Deficiency Reports: This paragraph describes the process of recording, tracking, and correcting deficiencies experienced during OT.

5.9  OT Schedule: This paragraph contains a testing schedule, to the detail  known at the time of test plan development. The test schedule is presented as a GANTT chart, and includes other development/acquisition activities and milestones as appropriate to indicate interdependencies.

5.10  Personnel Resource Requirements: This paragraph describes the personnel needed for each phase of testing. The description includes operational positions required and the skills associated with each position, the role of individual test personnel; the organizations supplying the personnel; and the time periods that personnel will be requested for. This information should be presented in a table.

5.11  Planning Considerations and Limitations: This paragraph describes factors that may affect full achievement of the testing concepts and goals. Any known limitations to achieving complete resolution of test requirements (e.g., lack of true realism due to simulation rather than live operations) should be described. This paragraph defines the planned work-arounds and resolution to known limitations. This paragraph also discusses critical interface issues and/or interfaces that will not be available/tested.

6.0  Acronyms and Glossary: This section lists acronyms and definitions peculiar to the test plan/program. 

Appendixes: Appendixes may be added to the test plan, as appropriate, to provide detailed information. The appendixes will be identified sequentially, starting with the letter A.

VRTM: This appendix includes the COI OT requirements and NAS-SS-1000 requirements. The VRTM will indicate the specific tests (at the level described in the test plan) where each requirement is being addressed.

Appendix C-2

Content and Format of Operational Test (OT) Procedures
Title Page: The title page contains the official name of the system, the title of the test to be accomplished and the words “OT Procedures.” The title page contains the signature of the approving authority, date, title, and organization represented.

Table of Contents: The table of contents contains paragraph titles and page numbers. Illustrations, tables, and figures are listed separately.

1.0  Introduction: This section provides an overview and brief description of testing to be accomplished.

2.0  Reference Documents: This section contains all reference documents used in the development of the Test Procedure.

3.0  Test Description: This section describes the unit under test and how it will be placed in its operational environment. (This section is based on the system description presented in the OT Plan.)  Any known variations from the system to be fielded shall be noted. This section contains the following paragraphs.

3.1  Test Overview: This paragraph contains a general system description. A block diagram of the hardware and/or software will be included. The system description also summarizes the operational environment into which the unit under test will be placed. This summary includes operations concept, maintenance concept, and operational training requirements as necessary. The system description also includes operational positions affected by the unit under test.

3.2  Interfaces: This paragraph describes how the interfaces of the unit under test are to physically and functionally perform.

4.0  Test Program Description: This section is a summary of the Test Program as presented in the OT Plan.

5.0  Test Management: This section contains the following paragraphs.

5.1  Test Director: This paragraph defines the test director's roles and responsibilities in conducting the test.

5.2  Coordination: This paragraph describes the coordination required prior to, during, and after testing.

5.3  Deviations: This paragraph defines any deviations from the OT Plan. This paragraph addresses what effect the deviations will have in meeting the test objectives/requirements.

5.4  Data Elements: This paragraph provides a summary and definition of all data elements to be collected during the test. (Note: The data elements must support the validation of the OT objectives/requirements listed in the test description of the OT Plan.)

5.5  Data Base Design and Structure: This paragraph provides a description of the architectural structure of the database containing the electronically recorded test data that will be used to evaluate the system.

Appendix: This Appendix is labeled Test Procedures and contains the detailed individual test procedures. Each individual test procedure is a self-contained information packet that provides all the information necessary for the tester to set up, conduct, and collect data from the test.

Individual test procedures are written in small logical units of work to facilitate resumption of testing after scheduled or unscheduled interruptions with a minimum of reconfiguration.

The minimum requirements for the contents of individual test procedures include:

a.
Title. A unique test procedure identification, which is preferably based on a numbering convention used in the Test Plan. Identification may be based upon test (or requirement) series, category, subcategory, or other alpha-numeric designation.

b.
Test Objectives. Detailed objectives of this particular test procedure. Reference to the OT objective(s)/requirement(s) being evaluated by this test procedures will be noted.

c.
Initial Set up/Configuration. State the initial conditions that must be present prior to the start of the test. Examples include: operational software and/or hardware levels, hardware configuration, environmental conditions, and normal or degraded conditions. This section may be in the form of a checklist, if desired.

d. 
Test Personnel Requirements. List types, number, and skill levels of test participants required to execute the test, include any demographics as applicable. State the type, number, and skill levels of test monitors and test support personnel required.

e. 
Test Support Hardware, Software, and Documentation. List the test support hardware, software, and documentation required to execute the test. In addition, list any operational, procedural, or reference manuals required by the test participants (i.e., maintainers, operators, controllers, etc.) during conduct of this test procedure.

f.
Evaluation Criteria. Identify the standards used to judge the achievement of operational effectiveness and suitability as they relate to a level of performance against which system characteristics are compared. Identify the data required to satisfy the requirement. For example, two false detections per hour of test scenario.

g.
Procedures. The test procedures will be written in detailed step-by-step instructions. Step-by-step procedures for conducting the test will be provided. These procedures include all test actions, sequences of actions, and the proper responses to the actions. Test events will be described in the order in which they are planned to occur, with dependency of any one event on another indicated. Test responses/outputs with specified allowable tolerances will be indicated.

Test Procedures shall contain the following information:

1.
Each step will have an action step with the expected response to the action.

2.
Exceptions to action steps will be instructions to the tester, which will be defined as such.

3.
Test procedure steps that validate requirements will list the criteria and all requirements verified by the procedure.

4.
Test procedures will be written in logical units of work to facilitate resumption of testing after scheduled or unscheduled interruptions of testing.

5.
Each action with an expected response will contain an initial block for the test director and/or his or her representative.

6.
Each test and/or sub-test contains a sign-off sheet for the test director.

h.
Data Collection, Recording, and Reduction. Describe how data will be collected recorded, and reduced for processing. Identify the forms, formats, equipment, procedures, and resources to be used in gathering test data. For example, data collection personnel will record false detections on a data collection form and will attach these data collection forms to the test procedures. Completed forms will be collected at the end of the day and keyed into the central database during the second shift so they will be available for review and analysis the following day.

i.
Analysis Methods. Describe how the data will be displayed and analyzed to lead to evaluation of the MOPs/MOEs and COIs. For example, the mean false detections per hour will be displayed in a diagram, figure, etc., used to support data and/or results.

Appendix C-3

Content and Format of Operational Test (OT) Reports
Title Page: The title page contains the official name of the system, the name of the document, the signature of the approving authority, date, title, and organization represented.

Executive Summary: This section briefly summarizes the OT Report, and explains the OT and significant results for a management audience. The Executive Summary includes background information on the system under test, test type, purpose, location and date, highlights of the results, significant conclusions, and significant recommendations.

Table of Contents: The table of contents contains paragraph titles and page numbers. Illustrations, table and figures are listed separately.

1.0  Introduction: This section contains the following paragraphs and provides the background information necessary for understanding the OT Report.

1.1  Purpose of Report: This paragraph states the purpose of the OT Report.

1.2  Scope of Report: This paragraph briefly summarizes the contents and arrangement of the report.

2.0  Reference Documents: This section contains all reference documents used in the development of the Test Report.

3.0  System Description: This section contains the following paragraphs.

3.1  Mission Review: This paragraph briefly summarizes the system mission and functions and their relationship to the NAS.

3.2  Test System Configuration: This paragraph includes a description of the NAS subsystem, including hardware and software, that was tested, as opposed to the expected operational system. A full description of any software and hardware changes made during testing will be presented. All of the descriptions included in this paragraph will be detailed enough so that anyone with the proper technical background, but without previous knowledge of the system, will have a complete understanding of how the system operates and any constraints under which it was tested.

3.3  Interfaces: This paragraph describes all NAS interfaces applicable to the tested system. Describe the status of each interface in reference to the test (i.e., actual interface used, simulated by, deferred, not available, etc.).

4.0  Test & Evaluation Description: This section contains the following paragraphs, which provide details of how the test was conducted for each test (Test Number One ...... Test N). 

4.1  Test Number One:
4.1.1  Test Objectives/Criteria: This paragraph describes the test objectives/criteria validated (as described in the test descriptions contained in the test plan) and follow-through to the test results and conclusions sections.

4.1.2  Testing Descriptions/Schedules and Locations/Participants: This paragraph identifies the Test Descriptions (as outlined in the test plan) and or sub-tests completed. This paragraph gives the reader a picture of how the test was structured. Within each test description “critical test” issues are addressed. This paragraph contains all dates and locations pertinent to the test. This paragraph lists all participants and the functions they performed.

4.1.3  Data Collection and Analysis Method: This paragraph explains how the test data were obtained and what methods of analysis were used to obtain the results. The explanation of the analyses methods will be in sufficient detail so that a person with adequate technical background can use the raw data to produce the same results.

4.1.4  Results/Discussion: This section documents the data collected during the test and the analyses that were performed to yield the final results. (If the volume of results is too large to include in the report it will be referenced.)  Trouble reports that were generated and how the problems were resolved are discussed. COIs, MOEs, MOSs and RD/NAS requirements and their resolution will be discussed in the results. Sufficient summary tables of actual collected or analyzed information will be included in the report to provide full backup for the report’s conclusions and recommendations. As the results are presented they will be discussed relative to test requirements and test objectives presented in the test plan. Any testing that had to be deferred will be addressed along with the reason for the deferral.

4.1.5  Conclusions: This section states facts and conclusions that logically flow from, and can be supported by, the specific results. Highlight the significant conclusion supported by the specific results. Highlight the significant capabilities, advantages, and shortcomings of the system. Note which COIs have been addressed by this test and if the COI has been adequately addressed and resolved. Indicate if regression testing will be necessary, the requirements to be re-tested, the impact on the test program, and where the regression testing will take place.

4.2  Test Number Two .........Test Number N:

4.2.1  Test Objective/Criteria:

4.2.2  Testing Description:

4.2.3  Data Collection and Analysis Method:

4.2.4  Results/Discussion:

4.2.5  Conclusions:

5.0  Summary of Conclusions: This section summarizes the conclusions for each of the individual tests as detailed in paragraph 4.0.

6.0  Recommendations: This section states recommendations in the same order they are discussed in paragraph 4.2.6, Conclusions. Make sure that recommendations logically follow from the results and conclusions. Discuss details or risks/benefits.

Appendix C-4

Content and Format of Quick Look Reports
Quick Look Reports: Quick look reports are provided to the Product Team within 10 to 15 calendar days following completion of the test. It is recognized that data analysis will not be complete and a full test report can not be provided because of the short turnaround. The quick look report provides management with a brief background on the test; a summary of test activities, including the test article configuration; the significant test results that are known at the time; and a preliminary test result synopsis or conclusions. At a minimum, the following sections from an OT Report format will be included:

1.0  Introduction: 

2.0  Test and Evaluation Description:

3.0  Results and Discussion:

4.0  Synopsis/Conclusions:

5.0  Recommendations:

A matrix containing the following information may be used to summarize test results:

OT ISSUES MATRIX
	Sequence Number
	Criticality
	Description of Issues
	Proposed Solution

	
	
	
	


CRITICALITY: 
Low–Minimum risk or impact that can be fixed in a routine manner


Medium–Significant risk but can be worked around on a temporary basis


High–Mission critical risk, must be fixed prior to deployment

Appendix C-5

Content and Format of 

 Development Test (DT) and 

Production Acceptance Test (PAT) Plans

Note: The DT Plan format will be tailored to the type of test and/or phase of testing required by contract (production acceptance, site acceptance, factory acceptance, software, system, etc.).

Title Page: The title page contains the name of the program and the type of test plan (software test plan, site acceptance test plan). The title page contains the signatures of the program manager, the test program manager, and the quality assurance manager. The title page is signed by all managers before the test plan is submitted for review.

Executive Summary: The Executive Summary starts on a new page. The Executive Summary contains an overview of the test plan, which includes: the test plan's relationship to the overall test program, the relationship of the test plan to contract requirements, and significant system or program information considered important to completing the tests outlined in the test plan.

Table of Contents: The table of contents contains paragraph titles and page numbers. It lists each test description. Illustrations, tables, and figures are listed separately.

1.0  Introduction: This section is divided into the following paragraphs.

1.1  Purpose: The following statement, in its entirety, will be included in the introduction: "The purpose of this test plan is to validate requirements assigned to this phase of testing required by ________________________ (enter contract system specification number) for the _________________(enter official system title and contract number). This test plan documents _______________(enter contractor's company name) test strategy in order to meet the requirements of the contract."

1.2  Scope: This paragraph provides an overview of the strategy for validating requirements assigned to the phase of testing covered by the test plan. The paragraph generally describes the tests to be accomplished, location of testing, the systematic arrangement of testing, and includes all subcontractor testing, when applicable.

2.0  Reference Documents: This section contains all reference documents used in the development of the test plan, including all requirements documents listed or referenced in the system specification and contract.

3.0  System Description: This section will be divided into the following paragraphs.

3.1  System: This paragraph describes the systems/subsystems to be tested and their major functions. The paragraph also contains a functional block diagram of the system and subsystems.

3.2  Interfaces: This paragraph contains a simplified block diagram with a functional description of each interface. The paragraph includes facility interfaces, remote maintenance monitoring interface, voice communications interface, operator interface, and any interface required to validate the system specification requirements.

4.0  Test Program Management: This section will be divided into the following paragraphs.

4.1  Management: This paragraph describes the contractor's management responsibilities for the testing phase by test plan. This paragraph includes an organizational chart with names of individuals responsible for each department and/or subcontractor participating in the test program.

4.2  Schedule: This paragraph includes a test schedule integrated with program milestones. The schedule identifies all tests to be accomplished.

5.0  Test Configuration Management: This section identifies the specific configuration management process for each unit under test.

6.0  Discrepancy Reporting and Corrective Action. This section describes the Discrepancy Reporting and Corrective Action program that supports the test program. The Discrepancy Reporting and Corrective Action forms and instructions for completing those forms are included in this section.

Test Descriptions: This section contains test descriptions for each test to be conducted under this test plan. The test descriptions are attached as Appendix A of this plan.

The test descriptions contain sufficient information to allow the preparation of the test procedures for the test described. The following outline describes the minimum information to be included in each test description:

a.
Test or Evaluation Title: Specify the title of the test/evaluation and a number designation.

b.
Test or Evaluation Objectives: List the objectives/requirements the test will validate and test success criteria.

c.
Test or Evaluation Approach: State the methods to be used to meet the test objectives.

d.
Execution Time: Estimate the total time it will take to execute the test(s) described, including multiple runs of a test procedure.

e.
Location: Identify the testing location.

f.
Tasks/Activities: List tasks or activities that will occur during the test.

g.
Personnel: Identify number and type of personnel required to accomplish the test.

h.
Test Equipment: Identify all test equipment (hardware and software) required to accomplish the test. Define any analysis tools that will be used to support the test.

i.
Data Reduction/Analysis: Describe the test data reduction method, in relation to the Test Equipment identified in item h that will support the test. Identify any data analysis that will be associated with the test. The contractor describes the data expected, when and how the data will be processed, and how the data supports verification of the requirement.

j.
Special Conditions: Describe any special test conditions, test scenarios, or special operating conditions required to accomplish the test.

Appendix C-6

Content and Format of Development Test (DT) and Performance Acceptance Test (PAT) Procedures
Note: The DT/PAT Test Procedure format is tailored to the type of test, and/or phase of testing required by contract (production acceptance, site acceptance, factory acceptance, software, system, etc.).

Title Page: The title page contains the name of the program and the words “Test Procedure for ___________________ (enter the specific test name and test identifier).”  The title page contains the signature of the program manager, the test manager, and the quality assurance manager. The title page must be signed prior to submission for review.

Table of Contents: The table of contents contains each test and/or subtest and its test identifier with associated paragraph titles and page numbers. Illustrations, tables, and figures are listed separately.

1.0  Introduction: This section is divided into the following paragraphs.

1.1  Purpose: This paragraph includes the following statement in its entirety: "The purpose of this test procedure is to validate the requirements of _________________ (enter contract system specification number) assigned to this test procedure, for the __________________ (enter official system title and contract number). This test procedures documents ____________________ (enter contractor's company name) test strategy in order to verify the requirements of the contract."

1.2  Scope: This paragraph provides an overview/brief description of the test to be accomplished. This paragraph describes in general terms the type of test to be accomplished by this procedure and how the test relates to the overall test program.

2.0  Reference Documents: This section contains all requirements documents used in the development of the test procedure.

3.0  Test Description: This section will be divided into the following paragraphs.

3.1  System Under Test: This paragraph describes the systems/subsystems under test and includes a functional block diagram of the system and subsystems.

3.2  Interface Under Test: This paragraph contains a simplified block diagram with a functional description for each interface under test.

3.3  Test Setup: This paragraph contains a detailed block diagram of the test interfaces and setup. The diagram and text include all connection points, test points, and controls. All test equipment will be identified on the diagram with connection points.

3.4  Test Equipment: This paragraph contains a list of all test equipment required in the procedure, by manufacturer and part number; and includes an area to record serial number and calibration date. All test equipment functions will be defined.

3.5  Personnel: This paragraph identifies the personnel required to run the test (i.e., engineers, technicians, quality assurance personnel, test director, etc.).

3.6  Location: This paragraph identifies the location(s) where each test event related to the test procedure will occur.

Schedule: Schedule information is presented in relation to other program events. The schedule identifies a Test Readiness Review, test duration, and test debriefing time.

4.0  Test Conduct: This section is divided into the following paragraphs.

4.1  Safety Considerations: This paragraph provides a compilation of unique hazards anticipated. This paragraph includes any safety procedures to be followed, personal limits, protective equipment to be used, and authorities to be notified for each test. It also identifies a responsible test team member (safety officer) with authority to terminate testing.

4.2  Requirements Under Test: This paragraph lists all requirements under test by document name, paragraph number, and test.

4.3  Procedures: (Note: This section may be attached as an Appendix, if numerous procedures are required.)  The test procedures will be written as detailed step-by-step instructions. Test Procedures contain the following information:

a.
Each step has an action step with the expected response to the action.

b.
An exception to action steps is instructions to the tester, which will be defined as such.

c.
Test procedure steps that validate requirements list the criteria and all requirements verified by the procedure.

d.
Test procedures are written in logical units of work to facilitate resumption of testing after scheduled or unscheduled interruptions of testing.

e.
Each action with an expected response contains an initial block for the government test director and/or government witness.

f.
Each test and/or sub-test contains a sign-off sheet for the government test director and the contractor's test director.

4.4  Test Data Reduction and Analysis: The requirements and procedures for the reduction and analysis of test data are provided in this paragraph. Data to be recorded during the test, manually or automatically, are specified. Requirements for data recording and reduction are specified in a manner and detail such that the resulting information will clearly indicate whether or not the requirements have been met.

Appendix C-7

Content and Format of Development Test (DT) and Performance Acceptance Test (PAT) Reports
Note: The DT/PAT Test Report format is tailored to the type of test, and/or phase of testing required by contract (production acceptance site acceptance, factory acceptance, software, system, etc.).

Title Page: The title page contains the official name of the system, and the words "Test Report for_______________________" (enter the specific test and test identifier)” The title page contains the signature of the program manager and signatures of those responsible (e.g., Program Manager, Test Manager, and Quality Assurance Manager). The title page must be signed by all responsible prior to submittal for government review.

Test Summary: The Test Summary starts on a new page. The Test Summary contains a brief description of the test and the status of each requirement tested. The Test Summary describes any testing deferred and provides justification for deferral.

Table of Contents: The table of contents contains all major section headings.

1.1  Test Conduct: This paragraph contains a summary of test procedure changes that occurred during the test. Changes to procedures that will be used in future tests are incorporated prior to the next scheduled test. This paragraph defines the schedule and method of incorporating identified changes. It identifies test set-up changes or system configuration changes that occurred during the test and presents the rationale for the changes.

1.2  Participants: This paragraph contains the names of all participants and the functions they performed.

1.3  Data Collection and Analysis: This section explains how test data were collected and method of analysis used to obtain results.

2.0  Test Log: This section contains a copy of the actual test log developed during the test. Any discrepancy reports filed during the test and supporting data and documents developed during the test are attached to the test log.

3.0  Test Procedures: This section contains a copy of the test procedures used during the test. Each test procedure is signed by the government representative who witnessed the test.

Appendix C-8

Content and Format of 

Verification Requirements Traceability Matrices

Purpose: The Verification Requirements Traceability Matrix (VRTM) provides:

1. Project Specification VRTM. The project specification VRTM details the contractor testing needed to ensure the designed hardware and/ or software satisfies the functional and performance requirements in the FAA system/segment project specification. Specifications that resolve COIs are annotated. The Project Specification VRTM is required in all CMTP.

2. FAA VRTM: The FAA VRTM maps NAS system-level requirements, the RD, and COIs and their constituent MOEs, MOS, and MOPs to the DT and OT events that resolve and/or verify them.

Project Specification VRTM.

The project specification VRTM lists all of the requirements that must be met by the system to satisfy the functional and performance requirements in the FAA system/ segment project specification.

Format: The Project Specification VRTM conforms as closely as practical to the format shown in Table C8-1. Each VRTM reflects preparation and submission date information.

Content: 

Titles: Each VRTM has row and column titles that identify the system/subsystem; FAA document number, paragraph number and title; and T&E components and remarks.

Project Identification: The project is identified by the full system name, the acronym, and the FAA specification document number.

Specification Paragraph Number and Title: The left column contains the specification paragraph number and title exactly as they appear in the specification document. A row in the matrix is allocated to each requirement. Multiple requirements in a single numbered paragraph are assigned individual identification numbers. When requirements are demonstrated in different system states and environmental conditions, these states and conditions are given further unique identification numbers and are listed in a separate row in the matrix. This facilitates requirement validation tracking by providing a unique reference number for every requirement in the specification.

Test Component, Test Phases, Test Levels, and Test Locations: Separate columns for this information are included when appropriate. Additionally, government or contractor facility and test management are noted.

Legend: A legend identifying each abbreviation and acronym used in the VRTM is included with the VRTM.

Verification Methods: Verification methods are selected from the following:

Verification Level and Methods and Test Implementation:

T
=
Test

D
=
Demonstration

A
=
Analysis

I
=
Inspection

Qualification Status:

Q
=
Deferred Qualification Requirements (does not exist in NAS now)

P
=
Previously Qualified (exists in NAS and will not be re-demonstrated)

R
=
Previously Qualified and Will Be Re-Demonstrated

FAA VRTM

The FAA VRTM contains all requirements to be verified as part of the test program. The FAA VRTM contains all DT and OT requirements for verifying the systems/subsystems requirements specified in NAS-SS-1000, the systems Requirements Document (RD), COIs, MOSs, MOEs, and any other Operational Test issues.

Format: The FAA VRTM will conform as closely as possible to Table C8-2.

Content:

Titles: The sample FAA VRTM in Table C8-2 contains the minimum required column titles for the VRTM.

Project Identification: The project is identified by the full system/subsystem name and its acronym.

Test ID#: Provide a unique reference number for each entry in the matrix.

Requirements, COIs, MOEs, MOSs and other Test Items: The matrix contains a column that lists all requirements and test items identified in the program acquisition documentation.

Measures of Performance: The FAA VRTM contains performance thresholds, which are the stated thresholds for operational performance below, which the system will not meet mission needs. These thresholds may apply to mission tasks, in which case they are associated with MOEs and MOSs, or they may represent system performance minimums.

Test Phase: The method of verification should be indicated under the column of the test phase in which the requirement or OT item will be tested.

Legend: A legend identifying each abbreviation and acronym used in the VRTM will be included with VRTM.

Verification Methods: Verification methods will be selected from the following:

Verification Level & Methods and Test Plan Implementation:

T
=
Test

D
=
Demonstration

A
=
Analysis

I
=
Inspection

X
=
Not Applicable

NAS Qualification Status:

Q
=
Deferred Qualification Requirement (does not exist in NAS now)

P
=
Previously Qualified (exists in NAS but will not be re-demonstrated)

R
=
Previously Qualified and Will Be Re-Demonstrated

Project Specification Verification Requirements Traceability Matrix (VRTM)

	Section 3 Requirements Paragraph Reference for Specification ___________

            SCN___________

Para. No.

Title 
	Requirement 

Description
	Test Method

( Test, Demonstration, Analysis or Inspection)
	Test Plan

( indicate which DT plan describes the verification of the requirement)
	REMARKS

	3.1.1.1

Aircraft I.D.
	
	T
	
	

	3.1.1.2
	
	T
	
	

	3.1.1.3
	
	T
	
	

	3.2.1.1

Sys Alignment
	
	D
	
	

	3.3.1.1

Transmit Time
	
	D
	
	

	3.3.1.2

Receive Time
	
	T
	
	


Table C8-1.  Sample Verification Traceability Matrix (Specification)
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Build Baseline established, Development

Documentation complete

3

System 

Training complete (Test Team)

3

Recommendation to Accept DT Milestone

Development Test Checklist

3

Functional Unit Tests complete

3

HW First Article 

Tests complete

3

Failure Reports generated for problems uncovered

3

Failures fixed or deferred to later release based on

priority (provide list of actions to system test)

3

Development Test Report complete

3

System Test Plan complete

3

Build Baseline established, Development

Documentation complete

ISM

SI

[image: image17.wmf]ISM System Test Checklist

ü

Baseline Performance/Existing System Functionality

revalidated:

§

Performance Measurements completed

§

CHI/Command & Control

(

stakeholder/user/suitability)

§

Interfaces (End-to-End Test if possible)

§

Degraded Operation Test complete

§

Stability Test complete

§

Support System Regression Test

ü

New Functionality & Fixes verified

ü

System Support Directives

ü

Documentation/Procedures validated (including regression

back to existing HW/SW Baseline)

ü

System Test Failures identified/fixed/Regression Tested or

deferred to subsequent release

ü

System Test Report complete (includes test limitations)

ü

Draft Field Site Acceptance Test Procedures complete

ü

Key Site Build Baseline complete

ü

Key Site Documentation complete

•

Validates the system meets the requirements in an

operational environment or revalidates existing

functionality

•

Ensures Integration and Transition Requirements are met

•

Verifies new functionality and fixes meet operational

requirements

•

Utilizes National Baseline for all interfaces

•

Performed by team independent of developer

•

Training - T&E process and system specific functionality

•

T&E limitations defined and possible 

mitigations identified

•

Stakeholder/user participation as required

Operational/System Test:

SI Operational Test Checklist

3

Verification of Operational and Installation Procedures

3

Test Readiness Review complete

3

HW/SW baseline is established and controlled

3

All OT Test Requirements addressed

3

Baseline Performance Functionality revalidated

3

Functionality & Fixes verified

3

Operational Test Failures identified/fixed/regression

tested or deferred to subsequent release

3

Regression Testing compete

3

Operational Test Report complete (includes test

limitations)

3

Draft Field Site Acceptance and Field

familarizationTest

Procedures complete

3

Key Site Build Baseline established, Key Site

Documentation complete

3

System 

Training complete (Field Team)

3

Recommendation to Accept OT Milestone

ISM

SI

TEST

ID#
	Test ID#
	Requirements/
COIs/MOEs/
MOSs other OT items

pars ref:
	Description
	Threshold

(MOP)
	DT
	PAT   SAT
	Operational Test 
	Field Familiarization
	Remarks

	
	
	SS-1000
	
	
	
	
	
	
	

	SS-001
	SS-001
	1021
	Aircraft ID
	100 NM
	
	            D
	T
	
	

	SS-002
	SS-002
	1031
	Display
	
	D
	
	D
	
	

	
	
	103.2
	RMMS
	
	TD
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	RD
	
	
	
	
	
	
	

	OR-001
	OR-001
	3.3.2.1
	Tech. Data
	Error Free
	
	  I
	
	T
	

	
	
	3.3.2.2
	Repair Time
	+-2%
	
	
	
	D
	

	
	
	3.3.2.3
	Clarity
	2%

Misinterpret
	
	
	
	D
	

	
	
	
	
	
	
	
	
	
	

	
	
	SYSTEM SPEC
	
	
	
	
	
	
	

	ID-001
	ID-001
	3.4.2.1
	Sys Alignment
	+-.05 Deg
	T
	 T         D
	D
	
	

	ID-002
	ID-002
	3.5.3
	X-Ray Radiation
	+-.2
	T
	            D
	D
	
	

	
	
	3.5.3.2.1
	Sys Security
	
	D
	            D
	
	D
	

	
	
	
	
	
	
	
	
	
	

	
	COI--1
	
	
	
	
	
	
	
	

	COI1-01
	MOE-1
	Range
	
	
	
	
	T
	
	

	COI1-02
	MOE-1
	Azimuth
	
	
	
	
	T
	
	

	
	
	
	
	
	
	
	
	
	


Table C8-2.  Sample Verification Traceability Matrix (FAA)

Appendix C-9 

Content and Format of Field Familiarization  

Test Plans

Note:  The Field Familiarization Test Plan is initially developed by the Key Site and utilized or tailored as required by subsequent sites. It describes the various planning and preparation activities required prior to testing. The Plan describes the test activities and sufficient detail to guide the development of test procedures.

Title Page: The title page contains the official title of the system, the title of the test plan, the Key Site identification and the signature(s) of the approving authority(ies), dates, titles, and organizations represented.

Table of Contents: The table of contents contains paragraph titles and page numbers. Illustrations, tables, and figures are listed separately.

1.0  Introduction: This section contains the following paragraphs to provide the reader with the basis for the test plan, including the system, the test program, and an overview of the plan.

1.1  Background: This paragraph presents an overview of the system/program and the overall program.

1.2  Purpose of the Test Plan: This paragraph defines the specific purpose of the plan (for example, to describe the test program and provide a basis for development of test procedures).

1.3  Scope of the Test Plan: This paragraph identifies the segment of the test program the test plan will address.

2.0  Reference Documents: This section contains a list of the documents referenced in the test plan that directs or supports test activities and the documents needed to transition to IOC.

3.0  System Description: This section describes the system to be tested. It contains the following paragraphs.

3.1  System Overview: This paragraph contains a general system description. A block diagram of the hardware and/or software is included. The system description also summarizes the operational environment into which the unit under test will be placed. This summary includes operations concept, maintenance concept, and operational training requirements as necessary. The system description also includes operational positions affected by the unit under test.

3.2  Interfaces Overview: This paragraph provides a functional description of the system test interfaces. A list and/or block diagram of the system interfaces should be placed in this section.

4.0 Test Program Description: This section contains the following paragraphs, which describe the test activities planned and the tests to be conducted.

4.1 Approach and Concept: This section describes the overall approach to testing that is being applied to the specific test program. It addresses both testing and evaluation aspects of the test program.  Test procedure sources and test procedure development plans should be described.
4.2 Entrance Criteria: This section lists and describes the required milestones, environmental requirements, documentation and logistical requirements that are needed prior to starting Field Familiarization at the site.

4.3 Exit Criteria: This sections lists and describes the required activities, milestones and test result necessary to transition from Field Familiarization into IOC.

4.3  Test Tools and Environment: This section lists and describes the test, data reduction, and analysis tools that will be used to support the testing. These tools may include hardware tools (e.g., instrumentation, H/W drivers, analyzers) and/or software tools (e.g., simulators, software programs).  Support software, site adaptation and simulation build required for test and evaluation should be itemized and described.  Various site NAS system configurations required and approve to safely support all site Field Familiarization test activities should be described and detailed. 

4.4  Test and Evaluation Descriptions: This paragraph describes each test and evaluation to be conducted. Each test and evaluation description contains sufficient information to plan and develop test procedures and schedule the activities described. The following outline describes the information to be included in each test description.

4.4.1  Test or Evaluation Title: The test description specifies the title of and a number designation for the test or evaluation.

4.4.1.1  Test or Evaluation Objectives: The test description states the Field Familiarization objectives, requirements, and site operational conditions or scenarios  to be addressed.  Each objective should have associated success criteria described.

4.4.1.3 Test and Evaluation Approach: The test description states the methods used to meet the test objectives. This description can include a list of the types of tasks or activities that will occur, the specific test conditions, and specific test scenarios and special operational situations that may occur in the test. The test approach should also specify estimates of the type and number of personnel, the number of test iterations, any special test equipment, and data collection methods.

4.4.1.4  Data Analysis Methods: The test description states the methods and analysis tools used to accomplish data reduction.

5.0  Test Management: This section contains the following paragraphs.

5.1  Test Management Organization. This paragraph describes the structure and composition of the test organizations and personnel responsible for carrying out the testing. This paragraph addresses the following areas:

5.1.1. Roles and Responsibilities: Identifies the various organizations and personnel that will conduct and support the testing.

5.1.2  Other Participating Organizations: Describes specific roles and responsibilities (for example, the use of operational user teams as test subjects or test observers).

5.1.3  Test Conduct Team(s): This paragraph describes the positions and duties of test team(s) that will conduct the tests. The organizations represented on the test team should be defined (for example, Test Manager will be an active field representative).

5.2  Training: This section describes the training plan needed to meet Field Familiarization,  IOC and ORD requirements.

5.3  System Configuration Management: This section describes the methods for ensuring the system under test is consistent (e.g., configuration audits). This paragraph identifies how changes to the baseline system (audited system) will be controlled.

5.4  Test Execution: This paragraph describes the process for conducting a test session. It should include a description of the pre-test and post-test briefings and when they will occur relative to the test. Also, the specific criteria for proceeding with a test (e.g., test procedures dry run and red-lined, required training completed) and the procedures for conducting individual tests should be included, as well as general criteria which warrant a re-test.

5.5  Field Familiarization Reports: This section identifies the type of test report, its contents, when it will be published, to whom it will be distributed.

5.6  System/Operational Deficiency Reports: This paragraph describes the process of recording, tracking, and correcting deficiencies experienced during Field Familiarization.

5.7  Field Familiarization Schedule: This paragraph contains a testing schedule, to the detail  known at the time of test plan development. The test schedule is presented as a GANTT chart, and includes other development/acquisition activities and milestones as appropriate to indicate interdependencies.

5.8  Personnel Resource Requirements: This paragraph describes the personnel needed for each phase of testing. The description includes operational positions required and the skills associated with each position, the role of individual test personnel; the organizations supplying the personnel; and the time periods that personnel will be requested for. This information should be presented in a table.

5.9  Planning Considerations and Limitations: This paragraph describes factors that may affect full achievement of the testing concepts and goals. Any known limitations to achieving complete resolution of test requirements (e.g., lack of true realism due to simulation rather than live operations) should be described. This paragraph defines the planned workarounds and resolution to known limitations. This paragraph also discusses critical interface issues and/or interfaces that will not be available/tested.

6.0  Acronyms and Glossary: This section lists acronyms and definitions peculiar to the test plan/program. 

Appendixes: Appendixes may be added to the test plan, as appropriate, to provide detailed information. The appendixes will be identified sequentially, starting with the letter A.

Appendix C-10

Format Requirements For 

Field Familiarization Test Reports

1.0  Introduction: This section describes the purpose of the report and a brief description of the NAS subsystem under test. 

2.0  Summary: This section summarizes the Field Familiarization report. The summary includes overall test results, including significant PTRs. The AF/AT test directors IOC recommendation is contained in this section. 

3.0  Transition Tests: This section briefly describes the transition test results. Significant PTRs are described, and their current status is noted. 

4.0  Maintenance Tests: This section briefly describes the maintenance test results. Significant PTRs are described, and their current status is noted.
5.0  Certification Tests: This section briefly describes the certification test results. Significant PTRs are described, and their current status is noted.
6.0  Failure Mode Tests: This section briefly describes the failure mode test results. Significant PTRs are described, and their current status is noted.
7.0  Operational Tests: This section briefly describes the Operational Test results. Significant PTRs are described, and their current status is noted.

8.0  PTR Summary: All PTRs opened during Field Familiarization test are summarized, and their current status is noted.

Appendix C-11

Content and Format of

System Performance Analysis Reports
Note: Performance measurement usually involves a comparison between two systems. Ideally, the same workload scenario is run under the same conditions against the operational baseline system and the updated baseline. Performance parameters are recorded, analyzed and compared. Significant differences in performance are explained in the report.
Title Page: The title page contains the document title, system name and version, date of report completion, and the title of the organization that developed the report.

Executive Summary: This section briefly summarizes the test report and explains significant results for a management audience. The Executive Summary includes background information for the system under test, test type, purpose, location and date, highlights of the results, significant conclusions, and significant recommendations.

Table of Contents: The table of contents contains paragraph titles and page numbers. Illustrations, tables, and figures are listed separately. The contents of this report template were derived from a test report on the Central Computer Complex Host (CCCH) system performance. The contents of this report should be tailored to the system under test.

1.0  Stress Scenario Description: This section summarizes the simulation scenario used. The name, duration, and unique features of the scenario(s) should be described.

1.1 Results, Conclusions, and Recommendations: Results, conclusions and recommendations are generally reported in terms of specific performance parameters that may vary depending on the system under test. This section contains any general information that applies to all parameters. Example paragraphs for this section include the following.

1.1.1  Central Processor Unit Utilization (CPU): This paragraph quantifies the load applied against the system and the performance response of the central processor. Notable differences between systems are explained. Supporting data is presented in graphical or tabular form. For example, in the CCCH, the number of aircraft tracked quantifies the system load. Data Reduction and Analysis tools provide detailed information about CPU utilization. The total amount of CPU utilization is reported as a percentage (maximum usage = 100 percent). This total is then broken down to account for application software, the operating system, interrupts, and on-line recording tool overhead. If possible, differences in CPU utilization should be provided for individual program elements that were added to or changed in the updated system.

1.1.2  Memory Utilization: This paragraph quantifies and compares the utilization of system memory for each system tested. Notable differences between systems are explained. Supporting data is presented in graphical or tabular form.  

1.1.3  Message Response Times: This paragraph quantifies and compares how much time each system takes to respond to user input messages. The definition of the message response should be provided or referred to. Notable differences in response times between systems should be explained. Supporting data is presented in graphical or tabular form.

1.1.4  Direct Access Storage Device Utilization: This paragraph quantifies and compares utilization of storage devices such as direct access storage devices (DASDs), hard drives etc. Notable differences between systems should be explained. Supporting data is presented in graphical or tabular form.

1.1.5  Buffer Space Availability: This paragraph quantifies and compares the amount of free system memory (buffer space). Notable differences between systems should be explained. Supporting data is presented in graphical or tabular form.

Appendix A  System Description: This appendix describes the systems tested. Version numbers or names are provided, and the test environment is described in terms of enabled functions, disabled functions, and enabled on-line recording tools.

Appendix B  Analysis Description: This appendix summarizes the processes used to collect, analyze, and report system performance.

Appendix C Performance Measurement Procedures: This section describes the procedures used to conduct performance measurement testing. Any deviations from the referenced standard procedures are noted.

Appendix D  Applicable Documents: This appendix lists any documents referenced in the report.

Appendix C-12

Sample IOTRD Format

1.0  Test Status:
1.1  Report the status of DT and OT tests:  The expected status is that all developmental testing and operational testing has been completed.

1.2  Summarize the results of DT and OT tests: Typically the summary states that tests indicate that the system is ready for approval at the In-Service Decision milestone.

1.3  Provide references to and distribution information about test reports that contain additional information about DT and OT test results:  A representative entry might be that DT reports and Quick Look OT reports have been completed and distributed to the FAE, ATQ, and all test participants.

2.0  System Status:

2.1  Summary of Open IPTRs:  Summarize the open PTRs, their significance (type) and their impact on system performance and system effectiveness.  Identify any PTRs, which will not be closed before the beginning of IOT&E.  Identify any limitations that the open PTRs might impose on IOT&E testing.  Attach a PTR closure plan to the IOTRD.

2.2  System Stability Description:  Describe the stability of the system in terms of configuration management and baselining. A typical statement might be; System hardware, software and specifications are baselined and under the configuration control of the _______  IPT CCB.

3.0  IOT&E Prerequisite Status:  Provide the status of each IOT&E prerequisite detailed in the T&E section of the ASP, and the proposed work around if it is not ready/available.

3.1  Equipment Support status for the unit under test:  Describe the supply support and availability of manuals for the system under test.  A typical equipment support statement might be: “Spares for all FAA maintained equipment are on site and the logistics center will maintain a two years supply of spares to the LRU. Leased equipment will be maintained by the ________ Company.  Hardware Technical Manuals, and Operator Handbooks have been delivered to the site and verified.”

3.2  Training Status:  Describe the training that has been given to the test team. A representative statement would be:  Personnel who will operate and maintain the system during IOT&E have received training, which is representative of the training  that will be given to operational personnel.

4.0  Test resource requirements:   Describe ARA test resource requirements and certify that those resources will be available.  

5.0  Recommendation:  Clearly state the recommendation and any less than ideal conditions associated with the recommendation.  (e.g.  The system is ready for IOT&E and we recommend proceeding with these test before the PTRs identified 2.1 are closed.)

6.0  Exceptions:  Identify and describe any exceptions to the readiness of the system for IOT&E.  Describe the operational impact of the exception(s) and the justification for proceeding with an IOTRD with the exception(s).

Recommendation of Readiness:

Signed, IPT/BU Lead

Declaration of Readiness:


Signed, ARA-1   

Appendix  C-13

Content and Format of

Contractor’s Master Test Plan (CMTP)

Note: The CMTP format will be tailored to the type of test program required by contract.

Title Page: The title page contains the name of the program and the words “Contractor’s Master Test Plan.” The title page contains the signatures of the program manager, the test program manager, and the quality assurance manager. The title page is signed by all managers before the test plan is submitted for review.

Table of Contents: The table of contents contains paragraph titles and page numbers. It lists each test description. Illustrations, tables, and figures are listed separately.

1.0  Introduction: This section is divided into the following paragraphs.

1.1  Purpose: The following statement will be included in the introduction: "The purpose of this test plan is to validate requirements in system specification _____________ (enter contract system specification number) for the _____________(enter official system title and contract number). This CMTP documents _____________(enter contractor's company name) test program strategy in order to meet the requirements of the contract."

1.2  Scope:  This paragraph describes the amount and type of testing to be performed, any limitations imposed, and indicates the amount of test data from prior testing that is proposed for use in verifying requirements.

2.0  Reference Documents: This section contains all reference documents used in the development of the CMTP, including all requirements documents listed or referenced in the system specification and contract.

3.0  System Description: This section will be divided into the following paragraphs.

3.1  System: This paragraph describes the system(s) to be tested, and included the major functions of subsystems. The contractor also provides a functional block diagram of the system and subsystems.

3.2  Interfaces: This paragraph contains a simplified system block diagram with a functional description of each interface. This includes any interface required to validate the system specification requirements (e.g., facility interfaces, remote maintenance monitoring interface, voice communications interface, operator interface, etc.).

4.0  Test Program Description: This section will be divided into the following paragraphs.

4.1  Management: This paragraph describes the contractor's management responsibilities for the test program. This includes an organizational chart with names of individuals responsible for each department and/or subcontractor(s) participating in the test program.

4.2  Test Identification: This paragraph shall list all tests to be accomplished in the contractor’s test program, both specification required and any other contractor tests. Tests shall be labeled with a unique identifier for ease and consistency of reference throughout the test program.

4.3  Subordinate Test Plans: This paragraph identifies all the appropriate test plan(s)  that will further detail each test referenced in paragraph 4.2 (above). All critical functionalities and test criteria required to complete each test are itemized. The contractors identify all subordinate test plans required in order to meet the requirements of the contract. This includes unit/module level software and hardware test plans, inspection plans (e.g., sub-First Article), subordinate reliability plans (e.g., for screenings, failure analysis, etc., if required by contract).

4.4  Integrated Schedule. This paragraph contains the test program integrated schedule. The integrated schedule contains major contract milestones and test program milestones that show how the contractor intends to meet the contract schedule.

4.5   Configuration Management (CM) on Unit Under Test: This paragraph describes how the software and hardware configurations of each unit under test will be controlled in the context of each specification, etc. test. The contractor shall also describe the methods and personnel to be employed for the production, certification, and control of test software that is planned for these tests. (The CM Plan may be referenced if applicable.)
4.6  Problem Reporting and Resolution: This paragraph describes the failure/problem identification, reporting, and resolution process. It also identifies the documentation to be used in this process. This paragraph also describes the roll of the Quality organization and CM in the resolution process. (The SOW and/or CM Plan may be referenced if applicable.)

5.0 Verification Requirements Traceability:  A single matrix will be constructed in accordance with the attributes of the VRTM (Appendix C-8), which addresses the broad test methods to be employed for each contract requirement. The matrix is based upon the System Specification, contract, and other subordinate requirements deemed appropriate for the testing program. The VRTM shall:

1.  Clearly itemize the method of test (I, A, D, or T) for each specification requirement, and,

2. Clearly identify the specification test (e.g., Section 4.0) to which each specification requirement shall be allocated for testing and which DT test plan documents the verification of the particular requirement.

Each specification requirement shall be allocated to at least one, specification defined test category. Upon Government approval, the VRTM shall be changed only with the approval of the FAA.

Appendix  C-14

Content and Format of

Development Test Plan (ISM)

Title Page: The title page contains the official title of the system, the title “Development Test Plan,” the signature(s) of the approving authority (ies), the version of the document, organization represented and dates.

Table of Contents: The table of contents contains paragraph titles and page numbers. It lists each test description. Illustrations, tables, and figures are listed separately.



1.0 Introduction: This section contains the purpose and scope of the Development Test Plan.  

1.1 Purpose: The following statement, in its entirety, is included in the introduction: "The purpose of this test plan is to validate requirements assigned to this phase of testing for the _________________(enter official system title or contract number). This test plan documents _______________(enter AOS routing or contractor's company name) test strategy in order to meet the requirements of the customer."

1.2 Scope and Task Definition: This section documents the parameters or extent of the Development Test Plan. It should include a list of the system(s) to be tested, all tasks and the overall goals and objectives. 

2.0 Organization Roles & Responsibilities: This section identifies the participants and their responsibilities. Identifying all resources necessary to manage, design, prepare, execute, witness, check and resolve all development test objectives.

3.0 Training (Optional): This section describes the range and level of training and familiarization needed to develop test procedures and execute tests. This paragraph details the type of knowledge the participants need to complete the tasks outlined in their roles and responsibilities. It also clarifies where and when the training is to take place.

4.0 Schedule and Staffing Needs: This section includes a detailed schedule of all test milestones, an estimation of time and staffing needs required to perform each testing task.

5.0 Entry & Exit Criteria: This section outlines the entry and exit criteria for the Development Test Plan.

5.1 Entry Criteria: This paragraph describes a list of items and conditions that must be met before testing can begin. 

5.2 Exit Criteria: This paragraph describes the measures/metrics or other conditions that must be met before testing is complete and has met its objectives. 

6.0 System Process Description: This section describes the system under test, the test setup, the test equipment, and the test location.

6.1 System Under Test: This paragraph describes the systems under test.

6.2 Test Setup: This paragraph contains a detailed diagram of the test configuration, interfaces, and setup. 

6.3 Test Equipment: This paragraph contains a list of all test equipment required in the procedure. All test equipment functions are defined. 

6.4 Locations: This paragraph identifies the location(s) where each test event related to the test procedure occurs. 

7.0 Testing Tasks & Evaluation Criteria: This section contains those requirements under test, the procedures and testing tasks involved, risks and contingencies, and deliverables.

7.1 Requirements Under Test: This paragraph contains all technical and functional requirements under test.

7.2 Procedures: The test procedures are written as detailed step-by-step instructions or tasks. Test tasks may vary depending on the type of testing being done. 

7.3 Risks and Contingencies: This paragraph identifies the probable risks associated with the System Test Plan and a contingency plan for resolution. 

7.4 Test Deliverables: This paragraph outlines those deliverables that are expected and how it is determined that the test is successful.

8.0 Acronyms and Glossary: This section lists acronyms and definitions.

Appendixes: Appendixes may be added to the Development Test Plan as appropriate, to provide detail information. The appendixes are identified sequentially, starting with the letter A.

Appendix  C-15

Content and Format of

Failure Reports (ISM)

Title Page: The title page contains the official name of the system, the title “Failure Report,” the version of the document, organizations represented and date.

Change History: Includes the version, file name, description of change, author of change and date.

Table of Contents: The table of contents contains paragraph titles and page numbers. Illustrations, tables and figures are listed separately.

1.0 Introduction: This section contains the following paragraphs and provides the background information necessary for understanding the Failure Report.

1.1 Purpose of Report: This paragraph states the purpose of the Failure Report.

1.2 Scope of Report: This paragraph briefly summarizes the contents and arrangement of the report.

2.0 Organization Roles & Responsibilities: This paragraph contains the names of all participants and the functions they performed.

3.0 Project or System Identification: This paragraph provides an overview of the project or system under test.

4.0 Severity of the Problem: This paragraph describes the problem and summarizes the level of impact it has on the project or system. It identifies fatal errors, where the system or component is unable to function and those test results that are fault tolerant. 

5.0 Description of Failure: This paragraph defines the failure. It details the conditions that were present when the failure occurred and a point-by-point description as to what happened. It provides information describing the physical or functional manifestation of a failure and describes the ratio of the number of failures of a given category to a given unit of measure. 

6.0 Resolution and Responsible Organization: This paragraph documents the resolution needed to resolve the failure and the organization responsible for resolving the problem.

7.0 Outstanding Problems: This section outlines the existing problems and the impact they have on the next phase of the life cycle. It also lists the concerns with the test tools or test environment.

8.0 Acronyms and Glossary: This section lists acronyms and definitions peculiar to the test plan/program. 

Appendixes: Appendixes may be added to the Failure Report, as appropriate, to provide detailed information. The appendixes are identified sequentially, starting with the letter A.

Appendix  C-16

Content and Format of

Development Test Report (ISM)

Title Page: The title page contains the official name of the system, and the words "Test Report for_______________________" (enter the specific test and test identifier) The title page contains the signature of the branch manager and signatures of those responsible.  The version of the document and the date must also be noted.

Change History: Includes the version, file name, description of change, author of change and date.

Table of Contents: The table of contents contains paragraph titles and page numbers. Illustrations, tables and figures are listed separately.

1.0 Introduction: This section contains the following paragraphs and provides the background information necessary for understanding the Development Test Report.

1.1 Purpose of Report: This paragraph states the purpose of the Development Test Report.

1.2 Scope of Report: This paragraph briefly summarizes the contents and arrangement of the report.

2.0 Organization Roles & Responsibilities: This paragraph contains the names of all participants and the functions they performed.

3.0 System Description: This section contains the following paragraphs.

3.1 Mission Review: This paragraph briefly summarizes the system mission and functions and their relationship to the change.

3.2 Test System Configuration: This paragraph includes a description of the subsystem, including hardware and software, that was tested, as opposed to the expected operational system. A full description of any software and hardware changes made during testing is presented. All of the descriptions included in this paragraph are detailed enough so that anyone with the proper technical background, but without previous knowledge of the system, has a complete understanding of how the system operates and any constraints under which it was tested.

3.3 Interfaces: This paragraph describes all interfaces applicable to the tested system. Describe the status of each interface in reference to the test (actual interface used, simulated by, deferred, not available, etc.).

4.0 Test & Evaluation Description: This section contains the following paragraphs, which provide details of how the test was conducted for each test (Test Number One ... Test N). 

4.1 Test Number One:

4.1.1 Test Objectives/Criteria: This paragraph describes the test objectives/criteria validated (as described in the test descriptions contained in the test plan) and follow-through to the test results and conclusions sections.

4.1.2 Testing Descriptions/Schedules and Locations/Participants: This paragraph identifies the Test Descriptions (as outlined in the test plan) and or sub-tests completed. This paragraph gives the reader a picture of how the test was structured. Within each test description “critical test” issues are addressed. This paragraph contains all dates and locations pertinent to the test. This paragraph lists all participants and the functions they performed.

4.1.3 Data Collection and Analysis Method: This paragraph explains how the test data were obtained and what methods of analysis were used to obtain the results. The explanations of the analysis methods are in sufficient detail so that a person with adequate technical background can use the raw data to produce the same results.

4.1.4 Results/Discussion: This section documents the data collected during the test and the analyses that were performed to yield the final results. (If the volume of results is too large to include in the report it is referenced.)  Trouble reports that were generated and how the problems were resolved are discussed. Sufficient summary tables of actual collected or analyzed information is included in the report to provide full backup for the report’s conclusions and recommendations. As the results are presented they are discussed relative to test requirements and test objectives presented in the test plan. Any testing that had to be deferred is addressed along with the reason for the deferral.

4.1.5 Conclusions: This section states facts and conclusions that logically flow from, and can be supported by, the specific results. Highlight the significant conclusion supported by the specific results. Highlight the significant capabilities, advantages, and shortcomings of the system.  Indicate if regression testing is necessary, the requirements to be re-tested, the impact on the test program, and where the regression testing is taking place.

4.2 Test Number Two ...Test Number N:

4.2.1 Test Objectives/Criteria:

4.2.2 Testing Description:

4.2.3 Data Collection and Analysis Method:

4.2.4 Results/Discussion:

4.2.5 Conclusions:

5.0 Summary of Conclusions: This section summarizes the conclusions for each of the individual tests as detailed in paragraph 4.0.

6.0 Recommendations: This section states recommendations in the same order they are discussed in paragraph 4.1.5, 4.2.5, etc. (Conclusions). Make sure that recommendations logically follow from the results and conclusions. Discuss details or risks/benefits.

7.0 Acronyms and Glossary: This section lists acronyms and definitions peculiar to the test plan/program. 

Appendixes: Appendixes may be added to the test report, as appropriate, to provide detailed information. The appendixes are identified sequentially, starting with letter A.

Appendix  C-17

Content and Format of

System Test Plan (ISM)

Title Page: The title page contains the official title of the system, the title “System Test Plan,” the signature(s) of the approving authority (ies), the version of the document, organization represented and dates.

Change History: Includes the version, file name, description of change, author of change and date.

Table of Contents: The table of contents contains paragraph titles and page numbers. Illustrations, tables, and figures are listed separately. 

1.0 Introduction: This section contains the purpose and scope of the System Test Plan.  

1.1 Purpose: This paragraph describes the purpose of the System Test Plan. The System Test Plan is designed to determine, to the greatest extent possible, the operation of the system in a simulated environment. It defines/describes the tasks to be accomplished, including background information where applicable.

1.2 Scope and Task Definition: This section documents the parameters or extent of the System Test Plan. It should include a list of the system(s) to be tested, all tasks and the overall goals and objectives. 

2.0 Organization Roles & Responsibilities: This section identifies the participants and their responsibilities. Identifying all resources necessary to manage, design, prepare, execute, witness, check and resolve all system test objectives.

3.0 Training (Optional): This section describes the range and level of training and familiarization needed to develop test procedures and execute tests. This paragraph details the type of knowledge the participants need to complete the tasks outlined in their roles & responsibilities. It also clarifies where and when the training is taking place.

4.0 Schedule and Staffing Needs: This section includes a detailed schedule of all test milestones, an estimation of time and staffing needs required to perform each testing task.

5.0 Entry & Exit Criteria: This section outlines the entry and exit criteria for the System Test Plan.

5.1 Entry Criteria: This paragraph describes a list of items and conditions that must be met before testing can begin. 

5.2 Exit Criteria: This paragraph describes the measures/metrics or other conditions that must be met before system testing is complete and has met its objectives. 

6.0 System Process Description: This section describes the system under test, the test setup, the test equipment, and the test location.

6.1 System Under Test: This paragraph describes the systems under test.

6.2 Test Setup: This paragraph contains a detailed diagram of the test interfaces and setup. 

6.3 Test Equipment: This paragraph contains a list of all test equipment required in the procedure. All test equipment functions are defined. 

6.4 Locations: This paragraph identifies the location(s) where each test event related to the test procedure occurs. 

7.0 Testing Tasks & Evaluation Criteria: This section contains those requirements under test, the procedures and testing tasks involved, risks and contingencies, and deliverables.

7.1 Requirements Under Test: This paragraph contains all technical and functional requirements under test.

7.2 Procedures: The test procedures are written as detailed step-by-step instructions or tasks. Test tasks may vary depending on the type of testing being done. 

7.3 Risks and Contingencies: This paragraph identifies the probable risks associated to the System Test Plan and a contingency plan for resolution. 

7.4 Test Deliverables: This paragraph outlines those deliverables that are expected and how successful completion is determined.

8.0 Acronyms and Glossary: This section lists acronyms and definitions.

Appendixes: Appendixes may be added to the System Test Plan as appropriate, to provide detail information. The appendixes are identified sequentially, starting with the letter A.

Appendix  C-18

Content and Format of

System Test Report (ISM)

Title Page: The title page contains the official name of the system, and the words "Test Report for_______________________" (enter the specific test and test identifier)” The title page contains the signature of the program manager and signatures of those responsible. The title page must be signed by all responsible prior to submittal for government review. The version of the document and the date must also be noted.

Table of Contents: The table of contents contains paragraph titles and page numbers. Illustrations, tables and figures are listed separately.

1.0 Introduction: This section contains the following paragraphs and provides the background information necessary for understanding the System Test Report.

1.1 Purpose of Report: This paragraph states the purpose of the System Test Report.

1.2 Scope of Report: This paragraph briefly summarizes the contents and arrangement of the report.

2.0 Organization Roles & Responsibilities: This paragraph contains the names of all participants and the functions they performed.

3.0 System Description: This section contains the following paragraphs.

3.1 Mission Review: This paragraph briefly summarizes the system mission and functions and their relationship to the change.

3.2 Test System Configuration: This paragraph includes a description of the subsystem, including hardware and software that was tested, as opposed to the expected operational system. A full description of any software and hardware changes made during testing is being presented. All of the descriptions included in this paragraph are detailed enough so that anyone with the proper technical background, but without previous knowledge of the system, has a complete understanding of how the system operates and any constraints under which it was tested.

3.3 Interfaces: This paragraph describes all interfaces applicable to the tested system. Describe the status of each interface in reference to the test (actual interface used, simulated by, deferred, not available, etc.).

4.0 Test & Evaluation Description: This section contains the following paragraphs, which provide details of how the test was conducted for each test (Test Number One ... Test N). 

4.1 Test Number One:

4.1.1 Test Objectives/Criteria: This paragraph describes the test objectives/criteria validated (as described in the test descriptions contained in the test plan) and follow-through to the test results and conclusions sections.

4.1.2 Testing Descriptions/Schedules and Locations/Participants: This paragraph identifies the Test Descriptions (as outlined in the test plan) and or sub-tests completed. This paragraph gives the reader a picture of how the test was structured. Within each test description “critical test” issues are addressed. This paragraph contains all dates and locations pertinent to the test. This paragraph lists all participants and the functions they performed.

4.1.3 Data Collection and Analysis Method: This paragraph explains how the test data were obtained and what methods of analysis were used to obtain the results. The explanation of the analysis methods is in sufficient detail so that a person with adequate technical background can use the raw data to produce the same results.

4.1.4 Results/Discussion: This section documents the data collected during the test and the analyses that were performed to yield the final results. (If the volume of results is too large to include in the report it is referenced.) Trouble reports that were generated and how the problems were resolved are discussed. Sufficient summary tables of actual collected or analyzed information is included in the report to provide full backup for the report’s conclusions and recommendations. As the results are presented they are discussed relative to test requirements and test objectives presented in the test plan. Any testing that had to be deferred is addressed along with the reason for the deferral.

4.1.5 Conclusions: This section states facts and conclusions that logically flow from, and can be supported by, the specific results. Highlight the significant conclusion supported by the specific results. Highlight the significant capabilities, advantages, and shortcomings of the system. Indicate if regression testing is necessary, the requirements to be re-tested, the impact on the test program, and where the regression testing is taking place.

4.2 Test Number Two ...Test Number N:

4.2.1 Test Objective/Criteria:

4.2.2 Testing Description:

4.2.3 Data Collection and Analysis Method:

4.2.4 Results/Discussion:

4.2.5 Conclusions:

5.0 Summary of Conclusions: This section summarizes the conclusions for each of the individual tests as detailed in paragraph 4.0.

6.0 Recommendations: This section states recommendations in the same order they are discussed in paragraph 4.2.6, Conclusions. Make sure that recommendations logically follow from the results and conclusions. Discuss details or risks/benefits.

7.0 Acronyms and Glossary: This section lists acronyms and definitions peculiar to the test plan/program. 

Appendixes: Appendixes may be added to the test report, as appropriate, to provide detailed information. The appendixes are identified sequentially, starting with the letter A.

Appendix  C-19

Content and Format of

Key Site Test Plan (ISM)

Title Page: The title page contains the official title of the system, the title “Key Site Test Plan,” the signature(s) of the approving authority (ies), the version of the document, organization represented and dates.

Change History: Includes the version, file name, description of change, author of change and date.

Table of Contents: The table of contents contains paragraph titles and page numbers. Illustrations, tables, and figures are listed separately. 

1.0 Introduction: This section includes the purpose and scope of the Key Site Test Plan.   

1.1 Purpose: This paragraph includes the purpose of the Key Site Test Plan. The purpose is to verify that the field releases meet the users needs. It is performed in the actual environment where the equipment is used and all interfaces available. The key site is also used to verify requirements that cannot be fully evaluated during system test.


1.2 Scope and Task Definition: This section documents the parameters or extent of the Key Site Test Plan. It should include a list of the system(s) to be tested, all tasks and the overall goals and objectives. 

2.0 Organization Roles & Responsibilities: This section identifies the participants and their responsibilities. Identify all resources necessary to manage, design, prepare, execute, witness, check and resolve all Key Site test objectives.

3.0 Training (Optional): This section describes the range and level of training and familiarization needed to develop test procedures and execute tests. This paragraph details the type of knowledge the participants need to complete the tasks outlined in their roles & responsibilities. It also clarifies where and when the training is taking place.

4.0 Schedule and Staffing Needs: This section includes a detailed schedule of all test milestones, an estimation of time and staffing needs required to perform each testing task.

5.0 Entry & Exit Criteria: This section outlines the entry and exit criteria for the Key Site Test Plan.

5.1 Entry Criteria: This paragraph describes a list of items and conditions that must be met before testing can begin. 

5.2 Exit Criteria: This paragraph describes the measures/metrics or other conditions that must be met before key site testing is complete and has met its objectives.

6.0 System Process Description: This section describes the system under test, the test setup, the test equipment, and the test location.

6.1 System Under Test: This paragraph describes the systems under test.

6.2 Test Setup: This paragraph contains a detail diagram of the test interfaces and setup. 

6.3 Test Equipment: This paragraph contains a list of all test equipment required in the procedure. All test equipment functions are defined. 

6.4 Locations: This paragraph identifies the location(s) where each test event related to the test procedure occurs. 

7.0 Testing Tasks & Evaluation Criteria: This section contains those requirements under test, the procedures and testing tasks involved, risks and contingencies, and deliverables.

7.1 Requirements Under Test: This paragraph contains all technical and functional requirements under test.

7.2 Procedures: The test procedures are written as detailed step-by-step instructions or tasks. Test tasks may vary depending on the type of testing being done. 

7.3 Risks and Contingencies: This paragraph identifies the probable risks associated with the Key Site Test Plan and a contingency plan for resolution. 

7.4 Test Deliverables: This paragraph outlines those deliverables that are expected.

8.0 Acronyms and Glossary: This section lists acronyms and definitions.

Appendixes: Appendixes may be added to the Key Site Test Plan as appropriate, to provide detail information. The appendixes are identified sequentially, starting with the letter A.

Appendix  C-20

Content and Format of

Key Site Test Report (ISM)

Title Page: The title page contains the official name of the system, and the words "Test Report for_______________________" (enter the specific test and test identifier) The title page contains the signature of the program manager and signatures of those responsible. The title page must be signed by all responsible prior to submittal for government review. The version of the document and the date must also be noted.

Change History: Includes the version, file name, description of change, author of change and date.

Table of Contents: The table of contents contains paragraph titles and page numbers. Illustrations, tables and figures are listed separately.

1.0 Introduction: This section contains the following paragraphs and provides the background information necessary for understanding the Key Site Test Report.

1.1 Purpose of Report: This paragraph states the purpose of the Key Site Test Report.

1.2 Scope of Report: This paragraph briefly summarizes the contents and arrangement of the report.

2.0 Organization Roles & Responsibilities: This paragraph contains the names of all participants and the functions they performed.

3.0 System Description: This section contains the following paragraphs.

3.1 Mission Review: This paragraph briefly summarizes the system mission and functions and their relationship to the change.

3.2 Test System Configuration: This paragraph includes a description of the subsystem, including hardware and software that was tested, as opposed to the expected operational system. A full description of any software and hardware changes made during testing is presented. All of the descriptions included in this paragraph are detailed enough so that anyone with the proper technical background, but without previous knowledge of the system, has a complete understanding of how the system operates and any constraints under which it was tested.

3.3 Interfaces: This paragraph describes all interfaces applicable to the tested system. Describe the status of each interface in reference to the test (actual interface used, simulated by, deferred, not available, etc.).

4.0 Test & Evaluation Description: This section contains the following paragraphs, which provide details of how the test was conducted for each test (Test Number One ... Test N). 

4.1 Test Number One:

4.1.1 Test Objectives/Criteria: This paragraph describes the test objectives/criteria validated (as described in the test descriptions contained in the test plan) and follow-through to the test results and conclusions sections.

4.1.2 Testing Descriptions/Schedules and Locations/Participants: This paragraph identifies the Test Descriptions (as outlined in the test plan) and or sub-tests completed. This paragraph gives the reader a picture of how the test was structured. Within each test description “critical test” issues are addressed. This paragraph contains all dates and locations pertinent to the test. This paragraph lists all participants and the functions they performed.

4.1.3 Data Collection and Analysis Method: This paragraph explains how the test data were obtained and what methods of analysis were used to obtain the results. The explanation of the analysis methods is in sufficient detail so that a person with adequate technical background can use the raw data to produce the same results.

4.1.4 Results/Discussion: This section documents the data collected during the test and the analyses that were performed to yield the final results. (If the volume of results is too large to include in the report it is referenced.) Trouble reports that were generated and how the problems were resolved are discussed. Sufficient summary tables of actual collected or analyzed information is included in the report to provide full backup for the report’s conclusions and recommendations. As the results are presented they are discussed relative to test requirements and test objectives presented in the test plan. Any testing that had to be deferred is addressed along with the reason for the deferral.

4.1.5 Conclusions: This section states facts and conclusions that logically flow from, and can be supported by, the specific results. Highlight the significant conclusion supported by the specific results. Highlight the significant capabilities, advantages, and shortcomings of the system. Indicate if regression testing is necessary, the requirements to be re-tested, the impact on the test program, and where the regression testing is taking place.

4.2 Test Number Two ...Test Number N:

4.2.1 Test Objective/Criteria:

4.2.2 Testing Description:

4.2.3 Data Collection and Analysis Method:

4.2.4 Results/Discussion:

4.2.5 Conclusions:

5.0 Summary of Conclusions: This section summarizes the conclusions for each of the individual tests as detailed in paragraph 4.0.

6.0 Recommendations: This section states recommendations in the same order they are discussed in paragraph 4.1.5, 4.2.5, etc. (Conclusions). Make sure that recommendations logically follow from the results and conclusions. Discuss details or risks/benefits.

7.0 Acronyms and Glossary: This section lists acronyms and definitions peculiar to the test plan/program. 

Appendixes: Appendixes may be added to the test report, as appropriate, to provide detailed information. The appendixes are identified sequentially, starting with the letter A.
Appendix D

Appendix D

ASR-11 COI Example

COI 1.0  Coverage
Does the DASR/ASR-11 performance and coverage volume support air traffic control operations?

MOE 1.1  Radar Coverage: Does the DASR/ASR-11 radar coverage volume support air traffic control operations?

MOP 1.1.1 Radar Altitude Coverage: 0 to 24,000 ft AGL.

MOP 1.1.2 Radar Azimuth Coverage: 0 to 360 degrees.

MOP 1.1.3 Radar Range Coverage: 0.5 to 55 nm (Cont: 0.5 to 60 nm).

MOP 1.1.4 Radar Elevation Coverage: 0 to 30 degrees.

MOP 1.1.5 Target Speed: 25 to 700 knots.

MOP 1.1.6 Probability of Detection: The ASR-11 will detect 1.0 meter squared RCS Swerling 1 target to a range of 55 nmi (Contract says 60 nmi) in the clear and at the nose of the main beam with a single scan probability of detection of 0.8 at a Probability of false alarm of 10-6: (Contract additionally requires) Pfa of 10-6  over 92% of the radial velocities between -700 to +700 knots.

MOE 1.2  Beacon Coverage: Does the beacon coverage meet the requirements of the air traffic controller?

MOP 1.2.1 Beacon Altitude Coverage: 0 to 60,000 feet.

MOP 1.2.2 Beacon Elevation Angle Coverage: 0.5 to 40 degrees.

MOP 1.2.3 Beacon Azimuth Coverage: 0 to 360 degrees.

MOP 1.2.4 Beacon Range Coverage: 0.5 to 60 nmi or 0.5 to 120 nmi slant range on site selectable basis.

MOP 1.2.4 Beacon Code Validity:
a)
Validated 95% of the time when 4 or more replies are received per mode.

b)
Be correct at least 99% of the time in the presence of FRUIT as specified in 3.2.2.4., and  c) have validation of incorrect codes due to FRUIT or other causes less than 1% of the time.

MOP 1.2.5 Beacon Code Reliability: 0.995 minimum for targets with a round reliability of 0.75 with three-fourths of the modes responding, in a steady state condition of 10,000 ATCRBS and 200 Mode-S false-replies unsynchronized-in-time (FRUIT) per second, of which 30% are in the mainbeam.

MOE 1.3 Radar/Beacon Capacity: Is the capacity of the ASR-11 radar and beacon sufficient to support the requirements of the air traffic controller?

MOP 1.3.1: Radar/Beacon Capacity: 
a)
700 real aircraft targets in any mix of PSR only, PSR/SSR merge, or SSR only targets, in the presence of an additional 300 false PSR targets and 100 false SSR reports, uniformly or non-uniformly distributed in azimuth for a 360-degree scan, and not be impacted by weather channel processing.

b)
A peak of 250 targets uniformly distributed in a 90-degree sector.

c)
A peak of 100 targets uniformly distributed across two 11.25-degree sectors.

d)
A peak of 16 targets per 1.3-degree wedge lasting for not more than two contiguous wedges.

MOP 1.3.2 Target Overload Processing: When the target load exceeds the capacity defined in paragraph 3.4.1, the ASR-11 shall have a internal processing capable of automatically decreasing the number of reports. In severe overloading cases, the ASR-11 should incrementally reduce processor maximum range on primary targets in order to ensure maintaining the performance requirements on beacon targets. When the overload condition clears, full reporting of all targets out to maximum slant range should be restored.

MOE 1.4 Radar/Beacon Reinforcement: Is the radar reinforcement of beacon targets sufficient to meet the requirements of the air traffic controller?

MOP 1.4.1 Radar Reinforcement Rate: 
a)
The ASR-11 will merge SSR (case a and case b) and PSR target reports when the same aircraft target is detected by both radars. The PSR and SSR targets should be successfully merged 98% of the time.

b)
The ASR-11 will provide the following site-selectable sources for range and azimuth position data for merged target reports,

1)
Range and azimuth of the SSR target, and

2)
Range and azimuth of the PSR target.

MOE 1.5 Radar/Beacon Data Timeliness: Is the radar/beacon target data sufficiently timely to meet the requirements of the air traffic controller?

MOP 1.5.1  Radar/Beacon Target Data Timeliness: A data delay of less than 2.0 seconds under all conditions.

COI 2.0 False Alarm Rate
Does the number and distribution of false target reports from the ASR-11 allow reliable aircraft detection, identification, and tracking consistent with the air traffic control mission and airspace requirements?

MOE 2.1 Radar False Alarm Rate: Is the radar false alarm rate sufficiently low to support the requirements of the air traffic controller?

MOP 2.1.1 Radar False Alarm Rate: 
a)
No more than one false scan-to-scan correlated search report per scan averaged over fifteen minutes under normal clutter conditions. Normal clutter conditions include thermal noise, terrain, stationery discrete, sea, and distributed rain.

b)
No more than 10 false scan-to-scan correlated search reports per scan averaged over 10 scans when the clutter environment exceeds normal conditions. Excessive clutter conditions include surface vehicles, anomalous propagation, angels, and cellular rain.

MOP 2.1.2 Radar Target Split Rate: No greater than 1% for targets having an SNR greater than or equal to 20 dB.

MOE 2.2 Beacon False Alarm Rate: Is the beacon false alarm rate sufficiently low to support the requirements of the air traffic controller?

MOP 2.2.1 Beacon False Alarm Rate: No more than one false beacon report per scan resulting from steady state FRUIT and no more than one as a result of reflections of the main beam. 

MOP 2.2.2 Beacon Target Split Rate: No more than one split beacon target report per scan when averaged over 15 minutes.

COI 3.0 Aircraft Separation
Does the ASR-11 detect closely spaced aircraft with sufficient reliability to allow the controller to maintain separation standards?

MOE 3.1 Radar Accuracy: Is the radar sufficiently accurate in reporting the position of the aircraft to support the air traffic controller?

MOP 3.1.1 Radar Range Accuracy: 275 feet
MOP 3.1.2 Radar Azimuth Accuracy: 0.16 degrees

MOE 3.2 Radar Resolution: Is the radar resolution capability to resolve two closely spaced aircraft sufficient to support the air traffic controllers requirements?

MOP 3.2.1 Radar Range Resolution: 0.125 nmi.

MOP 3.2.2 Radar Azimuth Resolution: 2.8 degrees (Contract Spec says 2.6 degrees).

MOE 3.3 Beacon Accuracy: Is the beacon sufficiently accurate in reporting the position of the aircraft to support the air traffic controller?

MOP 3.3.1 Beacon Range Accuracy: 190 feet.

MOP 3.3.2 Beacon Azimuth Accuracy: 0.08 degrees RMS.

MOE 3.4 Beacon Resolution: Is the beacon resolution capability to resolve two closely spaced aircraft sufficient to support the air traffic controller?

MOP 3.4.1 Beacon Range Resolution: 95% when identical targets are separated in slant range by 0.05 to 0.5 nmi inclusive (assuming identical transponder reply delays) and 99.9 & when they are separated by more than 0.5 nmi.

MOP 3.4.2 Beacon Azimuth Resolution: 95% for two identical targets, which are 0.05, nmi of each other in slant range and separated by 2.1 degrees (assuming identical transponder delays). Additionally, 99% for the same two targets which are within 0.05 nmi of each other in slant range and have at least one distinguishing characteristic and are separated by 1.5 degrees.

COI 4.0 Reliability, Maintainability, Availability
Is the reliability, maintainability, and availability of the ASR-11 suitable for incorporation into the NAS when used in an operational environment with the available resources, logistics plan, maintenance procedures, and personnel?

MOS 4.1 Availability: Is the ASR-11 sufficiently available to support air traffic control operations.

MOP 4.1.1 Radar Operational Availability: 0.99984.

MOP 4.1.2 Beacon Operational Availability: 0.99998.

MOP 4.1.3 MTBCF: The mean time between failures (MTBCF) shall be equivalent to a dual channel system having a single channel mean time between failure (MTBF) of 750 hours and an antenna MTBF of 10,000 hours including RMM. (Therefore, total system MTBCF of 1304 hours).

MOP 4.1.4  MTBCMA: 1070 hours.

MOP 4.1.5  MTTR: No greater than 0.5 hours.

MOP 4.1.6 Redundant System Reconfiguration: System reconfigures in less than 4 seconds.

MOP 4.1.7  MTR: The system Mean Time to Restore (MTR) shall be not more than 0.5 hours.

MOS 4.2  Integrated Diagnostics: Does the ASR-11 detect and isolate faults within the system? 
MOP 4.2.1 BIT/FIT Detection/Isolation Rate (Auto): 90% or greater to an ambiguity group of three line replacement units or less using automatic mode.
MOP 4.2.2 BIT/FIT Detection/Isolation Rate (Automatic/Manual): 95% or greater to one LRU using automatic and manual modes. 

MOP 4.2.3 BIT/FIT Detection/Isolation Rate (All Means): 100%.

MOP 4.2.4 BIT False Alarm Rate: (None Specified).

MOS 4.3 Preventative Maintenance: Will the required preventative maintenance require excessive downtimes that will impact air traffic control? 

MOP 4.3.1 Maintenance Frequency: No more than 4 visits per year with a total time required less than 12 staff hours?

MOP 4.3.2  Preventative Maintenance Tasks: Accomplished with ASR-11 on-line without degrading system performance.

MOS 4.4 Equipment Certification: Can the ASR-11 system equipment certification, for both scheduled and as a result of a failure/repair, be readily performed on site and remotely?

MOP 4.4.1 Remote Equipment Certification: The ASR-11 System is certifiable remotely.
MOP 4.4.2 On-Site Certification: The ASR-11 certification is readily performed on-site using the guidance in its maintenance handbook.

MOS 4.5 Spares Provisioning: Are adequate spare parts available and distributed to both designated levels of ASR-11 maintenance (i.e., site and depot)?

MOP 4.5.1 Spares Provisioning: Sufficient types and quantities of spare parts available at both designated levels of ASR-11 maintenance (i.e., site and depot).

MOS 4.6 System Documentation: Does the ASR-11 Technical Instruction Book (TIB) accurately reflect the delivered systems and are they understandable and concise at the level of the intended reader?

MOP 4.6.1 TIB Coverage (Breadth): The Technical Instruction Books have sufficient breadth and coverage to give the technician the ability to locate and define a system casualty and to determine the corrective measures required.

MOP 4.6.2 TIB Adequacy (Depth): The ASR-11 Technical Instruction Books give sufficient detail for the diagnoses and repair of all ASR-11 System elements.

MOP 4.6.3 TIB Accuracy: The ASR-11 Technical Instruction Books are sufficiently accurate to support detailed trouble shooting and repair efforts. 

MOP 4.6.4 TIB Utility: The ASR-11 Technical Instruction Books material is organized and presented in a logical and useable way.

COI 5.0 Site Adaptation and Optimization
Does the ASR-11 system design and procedures allow the radar system to be optimized, adapted to site conditions, and certified in a reasonable time by available maintenance personnel?

MOS 5.1 PSR Site Adaptation and Optimization: Can the necessary PSR adaptation/optimization process be supported in a timely manner?
MOP 5.1.1 Site Adaptation and Optimization Resources: The available procedures, test equipment, analysis tools, and AF personnel resources will support the PSR site adaptation and optimization at the various ASR-11 sites.

MOP 5.1.2 Site Reoptimization and Periodicity Procedures: Adequate procedures exist for the special and/or periodic PSR reoptimization at the various ASR-11 sites.

MOS 5.2 SSR Site Adaptation and Optimization: Can the necessary SSR adaptation/ optimization process be supported in a timely manner?
MOP 5.2.1 Site Adaptation and Optimization Resources: The provided procedures, test equipment, analysis tools, and AF personnel resources support the SSR site adaptation and optimization at the various ASR-11 sites.

MOP 5.2.2 Site Reoptimization and Periodicity Procedures: Adequate procedures exist for the special and/or periodic SSR reoptimization at the various ASR-11 sites.

COI 6.0 Interoperability
Does the ASR-11 System operate effectively within the NAS system?

MOS 6.1 Electromagnetic Interference/Compatibility: Can the ASR-11 operate within the proximity of other systems without degrading its performance or the performance of other systems?

MOP 6.1.1 ASR-11 Susceptibility: ASR-11 operations are not affected by EMI resulting from the operations of other equipment.
MOP 6.1.2 ASR-11 Compatibility: ASR-11 generated emissions do not result in electromagnetic interference degrading other systems.

MOS 6.2 External Interfaces: Does the ASR-11 provide the required interfaces for successful utilization through and with other elements of the NAS?

MOP 6.2.1 External Interfaces: The ASR-11 provides interfaces for operations with: 

a)
Existing automation systems (ARTS IIA, ARTS IIE, ARTS IIIA, and PIDP (TPX-42)) with both analog and CD format inputs.

b)
Standard Terminal Automation Replacement System (STARS) for both CD and Asterisk format input.

c)
Maintenance processor subsystem (MPS).

MOS 6.3 Automation Interface: Can the ASR-11 provide four digital data ports to provide independent outputs in multiple combinations?

MOP 6.3.1 Automation Interface: The ASR-11 has four digital data ports that provide independent outputs simultaneously in any combination of the required formats. 

MOS 6.4 Service Certification: Can the necessary TRACON service certifications be accomplished?
MOP 6.4.1 Certification: The ASR-11 system provides for the local and remote monitoring of PSR and SSR parameters required for service certification.

MOS 6.5 Transition Switchover: Does the ASR-11 system design and installation allow for a transition period between the existing system and the new ASR-11?
MOP 6.5.1 Transition Switchover Time: The system provides the ability to completely switch over from the ASR-11 system to the existing system or from the existing system to the ASR-11 within five minutes.
MOS 6.6 Primary Power  Is the ASR-11 operationally effective when subjected to the commercial prime power conditions experienced at the site?
MOP 6.6.1 Transients: The system recovers from short timeframe transients in voltage or amperage without degradation.

MOP 6.6.2 UPS: The UPS successfully switches to battery power when necessary without any loss of ASR-11 service.

MOP 6.6.3 Engine Generator Transition: The engine generator energizes and the ASR-11 operation successfully transitions within 10 seconds when a voltage increase or decrease of 10% or more is sensed.

COI 7.0 Safety
Is the ASR-11 system safe to operate and maintain?

MOS 7.1 Safety: Are ASR-11 personnel, equipment, or facilities exposed to unnecessary or uncontrolled hazards during operations and maintenance of the system?

MOP 7.1.1 Electrical Hazards: Personnel exposure to electrical hazards is adequately controlled through appropriate guards, interrupts, and warnings.

MOP 7.1.2 Radiation Hazards: Spurious radiation within maintenance areas is below acceptable levels and appropriate warnings and interrupts are utilized.

MOP 7.1.3 Physical Hazards: Adequate guards and barriers are in place to prevent personnel harm from required physical activity necessary to perform maintenance actions and noise in maintenance areas is below acceptable levels.

MOP 7.1.4 Other Hazards: TBD.
COI 8.0 Human Factors:

Are the controls, monitors and displays sufficient to support the air traffic controllers, the radar operators and the radar maintainers?

MOS 8.1 Controller Interface/Workload: The controller can easily perform necessary display customization and readily ascertain and confirm that the radar is performing properly.

MOS 8.2 AF INTERFACE/WORKLOAD: The on-site maintenance interface support all facets of operation and maintenance in an effective and efficient manner.

MOS 8.3 Training: Does the ASR-11 Training provides the necessary skills, experience, and knowledge to allow the successful operation, maintenance and use of the ASR-11?  

MOP 8.3.1 AF/Maintenance Training: The maintenance training address both systems engineering and maintenance technician training and provides the knowledge and skills to control, operate, and maintain the system at the respective site, region, and depot levels.

MOS 8.3.2 ATC Training: The controller training provides personnel with the required knowledge and skills to fully utilize the ASR-11.

COI 9.0 Weather Detection and Display:

Does the ASR-11 provide accurate and reliable weather data suitable for safe aircraft routing by air traffic control?

MOS 9.1: Weather Detection and Display: Does the ASR-11 provide six-level weather detection capability within the coverage volume with minimal degradation from ground clutter and second time around weather sufficient to support air traffic control operations?

MOP 9.1.1 Weather Detection: The PSR will detect, categorize, and report precipitation within the six reflectivity-intensity range levels (18 to 57 dBz) defined by the National Weather Service.

MOP 9.1.2 Weather Reporting Error: 2.5 dB maximum reporting error in the absence of ground clutter, including bias, when operating in either linear or circular antenna polarization modes.

MOP 9.1.3 Weather Data Timeliness: Collect reflectivity data, within a maximum period of six scans, and output data within one scan following collection. 

MOP 9.1.4 Weather Data Resolution: Data granularity of 0.5 nmi in range and 1.4 degrees.

Appendix  E
Appendix E

IOT&E Details

(Revised04/2002)
E.1 IOT&E Documentation

Early program monitoring that identifies risks results in informal verbal communication and formal written communication of the risks to the Product Team Test Director and the IPT/BU and in issue and white papers. IOT&E required documentation includes input to both the ASP and IPP test and evaluation sections, an IOT&E Plan, an IOT&E Procedures document, and an ATS Test Team assessment report (IOT&E Report). 

IOT&E Input to the ASP and IPP T&E Sections. ATQ reviews and comments on the IPT’s T&E strategy proposed in the ASP. ATQ also provides the IOT&E strategy section for the ASP. For the IPP T&E section, ATQ documents the IOT&E activities, resources, and strategy. ATQ has full approval of the IOT&E sections of the ASP and IPP. 

ATQ Co-approval of T&E Section of IPPs. ATQ, along with the IPT/BU Lead, co-approves the entire T&E section of the IPP. It is important that the IPT/BU and ATQ work together to resolve any issues on the ASP and IPP T&E sections prior to review by the Integrated Management Team (IMT). ATQ prepares a signature page for the front of the IPP T&E section and a memo to the IPT/BU Lead detailing any issues or conditions prior to co-approval. 

IOT&E Plans and Procedures. The IOT&E Plans and Procedures documents should include scheduling, resources, coverage of system test, and data collection and analysis to allow a formal ATS Test Team assessment of the system’s operational readiness. 

Pre IOT&E Operational Issue Paper:  Subsequent to OT completion and prior to the staert of IOT&E, ATQ and the ATS Test Team prepare an issue paper for the ATS customers and acquisition organization that provides a summary of the operational issues that ATQ is following as IOT&E approaches.

Reports. The ATS Test Team provides an assessment report including conclusions and recommendations to ATS-1 and the In-Service Decision authority (if other than ATS-1) within 10 working days of the conclusion of IOT&E. This report supports a production or In-Service Decision. Due to the independent nature of the IOT&E Report, there is no formal comment/review process outside of the ATS Test Team. The IOT&E Report is based on all data available at that time. 

Follow-on Assesment and Reporting. ATQ, along with the ATS Test Team, provides a follow-up assessment on any new operational issues identified after the ISD and a status of significant operational issues that were identified in the original IOT&E Report. Results of the follow-up assessment are detailed in a Follow-up Report isssued approximately 6 months following IO&E.  

E.2 ATS Test Team 

Organizations that operate, maintain, or are otherwise operationally affected by the implementation of a new system are represented on the ATS Test Team. These organizations may include AT and AF. ATS Test Teams may include subject matter experts from both FAA management and labor unions.

Early in the program, ATS Test Team membership normally consists of Headquarters personnel. ATQ coordinates with AT and AF to obtain ATS Test Team members from field facilities. While ATS Test Team members from AT and AF may be on the IPT/BU early in the program, the team is limited to non-IPT/BU members just prior to and during IOT&E.  Each ATS Test Team Lead determines the appropriate time to expand the ATS Test Team to include field representatives. Additional participants may include FAA personnel who are system users such as the National Weather Service, and the Department of Defense.

ATQ’s Role in IOT&E. The IOT&E Program Manager from ATQ leads and provides full administrative support to the ATS Test Team during IOT&E. ATQ facilitates the final ATS Test Team system assessment by ensuring proper collection, analysis, and reporting of test results. The ATS Test Team reports the operational assessment of the evaluated system to the production or In-Service Decision authority. ATQ-1 represents independent testing within the FAA. 

ATS Test Team Responsibility. The ATS Test Team is responsible for conducting independent operational assessments of designated programs. Although every attempt will be made to keep members’ management informed of assessments and recommendations, ATS Test Team assessments and/or recommendations will be based solely on the analyses of system performance and capabilities during IOT&E and of data collected during earlier test phases.

Role of ATS Test Team During System Test and Field Familiarization. IOT&E may use the results from selected SI System Test events to aid the resolution of COIs. Members from the ATS Test Team observe selected system test events and have access to all system test and PTR data so that a complete IOT&E assessment can be made.

Role of ATQ and ATS TT in COI Development. Due to the important role COIs play in system tests and operational assessments, and due to problems created by inadequate COIs, ATQ will work with the sponsor organization and the IPT/BU’s test organization to assist in the development of a complete set of testable COIs. COIs should reflect high-level operational requirements and should avoid including "issues of the day." COIs used in the test plans by the IPT/BU and the IOT&E Program Manager should be those defined in the RD/APB. 

E.3 Relationship With IPT/BUs 

IOT&E Program Managers are extended, non-voting members of IPT/BUs. They attend all pertinent IPT/BU activities and work closely with the IPT/BUs regarding IOT&E and the early identification of operational issues and risks during the monitoring process. The ATS Test Team is provided access to SI System Test documentation, which it reviews and on which it provides comments  The IPT/BU may coordinate with the IOT&E PM if they would like to have a representative observe IOT&E.  During IOT&E, the IPT/BU may decide to withdraw the system if further development and/or corrective action is required before IOT&E proceeds. 

Test Working Groups (TWGs). IOT&E program managers/and ATQ support staff-participate on IPT/BU TWGs. This participation facilitates a full understanding by ATQ of the IPT/BU’s test strategy and a full understanding by the IPT/BU of the IOT&E strategy .

Operational Capabilities Tests and Demonstrations (OCTs, OCDs). To ensure that independence is maintained, ATQ does not participate directly in OCDs or OCTs. ATQ personnel are present as observers, but do not have a role on the technical evaluation teams. 

E.4 IOT&E Designation Process: 

Key elements in the process for assigning an IOT&E program designation include:

· For ATS-sponsored programs, AT, AF, ARS, and ATQ participate in a joint review of programs resulting in a recommendation to ATS-1 on IOT&E program designation. This IOT&E Designation Committee will commit to providing sufficient resources to support the recommended program designations. 

· The committee ensures that priorities are assigned based on factors such as complexity, criticality, acquisition cost, and risk. 

· Program designation decisions will be re-verified at key program milestones. 

E.5 IOT&E Method of System Assessment 

The assessment of the operational acceptability of the system will be performed by the ATS Test Team after IOT&E. The system will be assessed for Operational Readiness based on the operational issues associated with the COIs.  The ATS Test Team may not be able to fully evaluate all operational aspects of the system during IOT&E due to limitations that may be site-specific, part of the operational environment, or that otherwise prevent the collection of enough relevant information.  The IOT&E Assessment will be based only on those COIs that have been evaluated. 
Issue Assessment 

The assessment process begins by correlating the collected data (System Test, Field Familiarization, and IOT&E) with the COI/MOEs/MOSs that they affect.  There is a data trail from the data elements/MOPs to the MOEs/MOSs, and in turn, to the corresponding COIs.  

The ATS Test Team will analyze the correlated data to see what operational issues are apparent  and what category they fit into. There are 3 categories of issues identified during IOT&E. These are Operational Risks Issues, Implementation/Transition Issues, and Comments.  

 
Operational Risks Issues: The operational risk issues are rated as follows:

HIGH – A problem that will prevent, degrade, or interrupt operational service (e.g., system, support system, or logistics) or jeopardize safety, and has no acceptable workaround.  

MEDIUM – A problem that will—

a) prevent, degrade, or interrupt operational service or jeopardize safety, but has an acceptable workaround; or

b) disable a support system function which is essential to operational or system performance analysis, and has no acceptable workaround.

LOW – A problem that presents a risk not covered by the High or Medium categories above.

The risk ratings will be based on the consensus of the ATS Test Team members and will be supported by data that will have been collected during the evaluation, and, if applicable, data collected during earlier testing.

Transition/Implementation Issues:  “Transition/Implementation Issues” are those that have been resolved at the key site in order to achieve IOC, is not expected to reoccur at that facility but may at future sites prior to their achieving IOC, and pose no operational risk to key site daily operations post-IOC. These are issues that would prevent the facilities beyond the key site, from reaching IOC  (e.g.: site adaptation process).  “Transition/Implementation Issues” are documented in the IOT&E Report and if appropriate in the Executive Summary. These issues may or may not impact the system assessment. 

Comments:  This category would include issues that warrant consideration and are not covered by the other categories. Some examples of issues which may fall into this category are: positive comments on system performance, concerns with interfacing systems that are not currently under assessment, required operational capabilities not included in the system under assessment (these should have been addressed in the IOTRD), and resources. These comments may or may not impact the system assessment.  
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System Assessment  

Once the issues have been identified and rated for risk (if applicable), the system will be assessed for Operational Readiness based on the assessment of the individual issues.  The system will be assessed for Operational Readiness as follows:

· Operationally Ready:  

· There are no high risk issues and the combined level of risk of all issues does not preclude operational use.

· Not Operationally Ready:
· There is at least one high risk issue or the combined level of risk of all issues precludes operational use.

Either assessment (Ready or Not Operationally Ready) may be further refined in the Executive Summary with contingencies and clarifications.

Appendix F

Appendix F

Acronyms and Definitions

F1.0  Overview 

This appendix lists the acronyms and organizational abbreviations used in the guidance document and their corresponding spelled out names. The appendix also defines T&E terminology that is not defined elsewhere on FAST.

F1.1  List of Acronyms

AF
airway facilities

AMS
acquisition management system

APB
acquisition program baseline

ARS
Air Traffic System Requirements Service

ARTCC
air route traffic control center

ARTS
Automated Radar Terminal System

ASP
acquisition strategy paper

AT
air traffic

ATS TT
Air Traffic Services Test Team

BSO
Business Service Organization

CAI
contract acceptance inspection

CCCH
central computer complex host

CCD
Configuration Control Decision

CDR
Critical Design Review

CHI
computer human interface

CMTP
Contractor Master Test Plan

COI
critical operational issues

COTS
commercial off-the-shelf

CPP
critical performance parameter

CPU
central processing unit

CSCI
computer software configuration item

DARC
direct access radar channel

DASD
direct access storage devise

DCCR
display channel complex rehost

DJTWG
DCCR Joint Test Working Group

DR&A
data reduction and analysis

DSR
display system replacement

DT
developmental test

DT&E
development test and evaluation

DVRS
digital voice recording system

EMI
electro magnetic interference

FAA
Federal Aviation Administration

FAST
FAA Acquisition System Toolset

FDIR
fault detection, isolation, and recovery

FRD
final requirements document

FTE
full time equivalents

GANTT
a type of chart

ICD
interface control document

IMT
integrated management team

INCO
installation and check-out (testing)

IOC
initial operating capability

IOT&E
independent operational test and evaluation

IOTRD
independent operational test and evaluation readiness declaration

IPDS
integrated product development system

IPP
integrated program plan

IPT
integrated product team

IRD
interface requirements document

ISD
in-service decision

ISRD
in-service review and decision

ISSS
Initial Sector Suite System

JRC
Joint Resources Council

LAMP
Log Analysis Monitor Program

LRU
line replaceable unit

LUR
LAMP user routines

MMS
Maintenance Management System

MNS
mission need statement

MOE
measure of effectiveness

MOP
measure of performance

MOS
measure of suitability

MPS
maintenance processor subsystem

NAS
National Airspace System

NATCA
National Air Traffic Controllers Association

NCP
NAS change proposal

NDI
non-developmental item

NMIC
network management interface contractor

NOM
NAS Operations Manager

OCD
operational capability demonstration

OCT
operational capability test

OKC
Oklahoma City

ORD
Operational Readiness Date

OSD
Operational Suitability Demonstration

OT
operational test

OT&E
operational test and evaluation

P3I
preplanned product improvements

PAMRI
Peripheral Adapter Module Replacement Item

PASS
Professional Air System Specialists

PAT
production acceptance test

PDR
Preliminary Design Review

PTR
program trouble report

R&D
research and development

RD
requirements document

RIM
R-console interface module

RMA
reliability, maintainability and availability

RTM
Requirements Traceability Matrix

SAR
system analysis and recording

SOW
statement of work

SPB
site program bulletin

SSCC
system support computer complex

SSD
system support directive

T&E
test and evaluation

TEMP
(FAA) Test and Evaluation Master Plan

TPRC
test policy review committee

TRR
test readiness review

TWG
test working group

VRTM
Verification Requirements Traceability Matrix

VSCS
voice switching communication system

WJHTC
William J. Hughes Technical Center

F1.2  FAA Organizational Abbreviations

AAF
Airway Facilities Service

AAL
Alaskan Region

AAR
Office of Aviation Research

AAT
Air Traffic Service

ACE
Central Region

ACO
Office of Civil Aviation Security Operations

ACT
FAA Technical Center

AEE
Office of Environment and Energy

AEU
Europe, Africa, and Middle East Office

AFR
Airway Facilities Requirements Directorate

AFS
Flight Standards Service

AGC
Chief Council’s Office

AGL
Great Lakes Region

AIA
Office of International Aviation

AIR
Aircraft Standards Service

AIT
Office of Information Technology

AIT-5
Office of the Chief Scientist

AMA
FAA Academy (Oklahoma City)

AML
FAA Logistics Center

AND
Office of Communications, Navigation, and Surveillance Systems

ANS
NAS Transition and Implementation

ANS-500
Engineering and Environmental Safety Division

AOP
NAS Operations

AOP-400
Telecommunications Network Planning and Engineering Division

AOP-500
Telecommunications Leased Communications Program Division

AOP-600
Telecommunications Support and International Communications Division

AOS
Operational Support Services

APO
Aviation Policy, Plans and Management Analysis

APO
Office of Aviation Policy and Plans

APP
Office of Airport Planning & Programming

ARA-1
Associate Administrator for Research and Acquisitions

ARA
Office of Research and Acquisitions

ASD
Office of System Architecture and Investment Analysis

ASD-100
System Architecture and Integration Division

ASD-200
Program Evaluation Division

ASD-300
NAS Programming and Financial Management Division

ASD-400
Investment Analysis and Operations Research Division

ASR
Office of Spectrum Policy and Management

ASR-200
Spectrum Planning and International Division

AST
Commercial Space Transportation

ASW
Southwest Region

ASY
System Safety Office

ATA
Air Traffic Airspace Management Program

ATC
Air Traffic Control

ATCT
Air Traffic Control Towers

ATP
Air Traffic Rules and Procedures Service

ATQ
Office of Independent Operational Test and Evaluation

ATR
Office of Air Traffic Systems Development

ATS
Air Traffic Services

AUA
Office of Air Traffic Systems Development

AVR
Office of Regulation and Certification

AWP
Western-Pacific Region

F1.3  Definitions

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

	Analysis
	Method of verification that compares hardware or software designs with known scientific and technical principles, technical data or procedures and practices to validate that the proposed design meets with technical requirements.

	Anomaly or Failure
	Inability of a software or hardware to meet its specified test or operational requirements.

	Baseline
	A specification or product that has been formally reviewed and agreed upon, that thereafter serves as the basis for further development, and that can be changed only through formal change control procedures.  

	Build Baseline
	Software components that have been compiled and formally reviewed and agreed upon, that thereafter serves as the basis for further development, and that can be changed only through formal change control procedures.

	Business Service Organization (BSO)
	An organization that combines functions required with a lifecycle support of NAS systems.  This includes acquisition, requirements definition, test and evaluation, logistics, secondary maintenance support, etc.

	Case File
	A proposal recorded on FAA Form 1800-2 for any change to a baseline document or any deviation from national standards that needs technical concurrence.  Prelude to an NCP.

	Case File Number
	A number assigned through MIS by the preparing organization in accordance with NAS-MD-001.  (Example:  CFOS500-VSCS-010 CF = Case File, OS500 = organization, VSCS = system, 010 = next number in sequence)  

	Computer Software Configuration Item (CSCI)
	An aggregation of software that is designated for configuration management and treated as a single entity in the configuration management process.

	Configuration
	The arrangement of a computer system or network as defined by the nature, number, and the chief characteristics of its functional elements.  The functional or physical characteristics (or both) of systems hardware/software.

	Configuration Control
	An element of configuration management, consisting of the evaluation, coordination, approval or disapproval, and implementation of changes to configuration items after formal establishment of their configuration identification.  

	Configuration Management
	A discipline applying technical and administrative direction and surveillance to identify and document the functional and physical characteristics of a configuration item, control changes to those characteristics, record and report change processing and implementation status, and verify compliance with specified requirements.

	Critical Operational Issue (COI)
	A key operational effectiveness or operational suitability issue that must be examined during operational test to determine the system’s capability to perform its mission.

	(COI) Resolved
	A decision based on test data that the COI requirement has been met. (e.g., COI: Is the system safe?  The COI is resolved if the answer is yes.)

	Critical Performance Parameter (CPP)
	A critical system performance requirement and its associated threshold and objective values. CPPs are specified in the Requirements Document (RD) and Acquisition Program Baseline (APB).

	Development Test (DT)
	A series of tests designed to verify that system technical and performance requirements specified in the contract and system specification have been met. Development Tests are usually performed by the contractor and witnessed by the FAA.

	Field Familiarization
	Tests conducted at each site by AT and AF personnel to verify that the site is ready to switch over to the new system.

	Field Site Acceptance Test
	Tests performed at operational sites to validate performance prior to operational use.

	First Article System
	A prototype system upgraded after production award.

	First Article Test
	Testing of the first subsystem built by the developer.  Qualification testing and acceptance testing demonstrations to show compliance with the specification requirements and the SOW.

	Function
	The purpose for which something is designed or exists (a major element of a system baseline).

	Initial Operating Capability (IOC)
	IOC is the declaration by site personnel that the system is ready for conditional operational use in the NAS and denotes the end of Field Familiarization at that site.

	Independent Operational Test And Evaluation (IOT&E)
	A assessment of a new system’s operational effectiveness and operational suitability performed by an ATS Test Team on systems designated for IOT&E by ATS.

	Integrated Product Team (IPT)
	A cross-functional, empowered team with a mission, budget and other resources for delivering a product or service that meets the needs of its customer or user. The IPT makes binding, team based decisions and ensures the interests of all stakeholders, customers, users, and vendors are represented.

	Interface Control Document (ICD)
	The documentation necessary to identify functional and physical characteristics between and within configuration items provided by developers used to resolve problems concerning the specified interfaces.

	Joint Resources Council (JRC)
	The FAA's body responsible for making corporate level decisions. Membership consists of Associate Administrators representing all lines of business investment areas of the agency, the FAA Acquisition Executive, the Director of the Office of Financial Services, and Legal Counsel.

	Key Site
	Field site(s) where OT, and IOT&E for designated systems, is conducted. A first operational NAS site where T&E activity is conducted to verify that HW/SW modification mets user needs. It is the actual environment where the equipment is used.

	Measure of Effectiveness (MOE)
	First-level, qualitative decomposition of an operational effectiveness component associated with a COI.

	Measure of Performance (MOP)
	Quantitative values that characterize MOEs or MOSs. These values are measurable by a test process.

	Measure of Suitability (MOS)
	First-level, qualitative decomposition of an operational suitability component associated with a COI.

	NAS Change Proposal (NCP)
	Proposed changes to the system baseline.

	National Airspace System (NAS)
	The common network of U.S. airspace; air navigation facilities, equipment and services; airports or landing areas; aeronautical charts, information and services; rules, regulations and procedures; technical information; and manpower and material.  Included are system components shared jointly with the military.

	Needs and Requirements Defined
	New needs identified during the In-Service Phase of a systems lifecycle generally originate from the operational environment.  Needs which cannot be satisfied at the local level or validated and entered into the national requirement process.


	Operational Capability Test/Demonstration (OCT/OCD)
	A test performed by the FAA to determine whether a COTS/NDI product meets stipulated NAS requirements.



	Operational Effectiveness
	The degree to which a product accomplishes its mission when used by representative personnel in the expected operational environment.

	Operational Readiness Date (ORD)
	The operational readiness date occurs at the end of the Operational Suitability Demonstration (OSD)

	Operational Suitability
	The degree to which a product intended for field use satisfies its availability, compatibility, transportability, interoperability, reliability maintainability, safety, human factors, logistics supportability, documentation, personnel, and training requirements.

	Operational Suitability Demonstration (OSD)
	When a system achieves IOC, it enters an OSD.  The OSD is a time period during which the system is operated under intense scrutiny.

	Operational Test (OT)
	A series of tests designed to demonstrate that a new system is operationally effective and operationally suitable for use in the NAS and that all technical and performance requirements specified in the APB have been met.

	Packaging
	A proposition or an offer presented to a CCB for approval, consisting of several items (software or hardware) to be fixed or included in a system baseline.

	Peer Review
	A review of a product, following defined procedures, by peers of the producers of the product for the purpose of identifying defects and improvements.

	Performance Measurements
	Verify that the system is operating within performance requirements as outlined in performance criteria.  Quantifies the system impact of new functionality.

	Plan
	A detailed scheme, program, or method worked out beforehand for the accomplishment of an object.  A proposed or tentative project or purpose.

	Preliminary Design
	An informal design that precedes or introduces the main design.

	Preliminary Design Review/Critical Design Review (PDR/CDR)
	Used by the developers to finalize a new design and insure initial user “buy-in” to the design/development/implementation approach.

	Procedure
	Subordinate to a process.  A set of activities or steps taken to achieve a given purpose.  Any specific combination of machines, tools, methods, materials, and/or people employed to develop a work product.  Could be used by multiple persons in one group either separately, interleaved, recursively, or concurrently.  Some activities transform inputs into outputs needed for other activities.

	Process
	A description of a course of action to be taken to perform a given task, such as, the flow of a VSCS product from start to finish.  Includes multiple persons; could cross multiple groups.

	Product
	The complete set, or any of the individual items of the set, of computer programs, procedures, and associated documentation and data designated for delivery to a customer or end user.

	Production Acceptance Test  (PAT)
	Contractor-conducted testing performed on each end item before it leaves the factory to verify that the end item conforms to applicable specifications, is free from manufacturing defects, and is substantially identical to the qualified system.

	Project
	An undertaking requiring concerted effort, which is focused on developing and maintaining a specific product. Typically a project includes its own funding, cost, accounting, and delivery schedule.

	Project Life Cycle
	The period of time that begins when a project plan is conceived and ends when the product produced is no longer in use by the customer.

	Program Technical Report (PTR)
	(Sometimes referred to as Problem Technical Report) Method used to document and report a software anomaly that occurs on a system.  It includes a full description of the problem, the operational impact, if any, and the method of recovery and or operational workaround used to recover from the problem.

	Project Planning
	Determining a method of action or procedure to implement a large or major undertaking, usually one involving considerable money, personnel, and equipment.

	Quality
	(1) The degree to which a system, component, or process meets specified requirements.  (2) The degree to which a system, component, or process meets customer or user needs or expectations. 

	Quality Assurance
	(1) A planned and systematic pattern of all actions necessary to provide adequate confidence that a work product conforms to established technical requirements.  (2) A set of activities designed to evaluate the process by which work products are developed and/or maintained.

	Requirements Traceability Matrix (RTM)
	The project specification RTM details the contractor testing needed to ensure the designed hardware and/ or software satisfies the functional and performance requirements in the FAA system/segment project specification. 

	Scope of Delivery Defined via Stakeholder/User Prioritization
	The scope of the project is initially set prior to beginning the development phase and monitored throughout the project.  Using the prioritized list (based on stakeholders) and estimated timeframes and costs, a determination is made as to which needs are packaged into the next system release and its proposed release date.

	Site Acceptance Test (SAT)
	Testing conducted at a field facility, by the vendor, that demonstrates that the system is installed and integrated with other site equipment and is operating properly.

	Site Program Bulletin
	A directive used to authorize field release of changes to existing software programs, new software packages, and associated documentation.

	Stability Testing
	Verification that the system operates properly over an extended time period (typically run continuously for 48 to 72 hours). To be realistic, a typical “load” on the system is usually applied.

	Subsystem
	A combination of sets, groups, etc., that performs an operational function within a system and is a major subdivision of the system.

	System
	A collection of components organized to accomplish a specific function or set of functions.  

	System Baseline
	A set of hardware, software, and documentation configuration items that define a configuration that is adapted or suited to support the function for which the system is designed or exists.

	System Development Plan
	The collection of plans that describe the activities to be performed for the system release on a project.  It governs the management of the activities to be performed. 

	System Requirement
	A condition or capability that must be met or possessed by a system or system component to satisfy a condition or capability needed by a user to solve a problem. 

	System Requirements Review
	A review conducted jointly by the user, the requirements organization and the developer to insure that requirements are documented, understood and prioritized.

	System Support Directive
	A directive used to authorize field release of changes to existing hardware/software, new hardware/software, and associated documentation.  The SSD replaces EEMs, SPBs, etc.

	System Test
	A series of tests, conducted under the direction of the IPT/BU that are designed to verify that a NAS system meets its specified requirements. The most important subsets of System Test are: Development Test, Operational Test, Production Test, and Site Acceptance Test.

	System Testing
	A series of tests performed to ascertain the stability, suitability, and functionality of a system.

	Task
	(1) A sequence of instructions treated as a basic unit of work. (2) A well-defined unit of work in the process that provides management with a visible checkpoint into the status of the project.  Tasks have readiness criteria (preconditions) and completion criteria (post-conditions).

	Test
	Method of verification that measures equipment’s performance under specific configurations and after the controlled application of known stimuli. Results are measured, compared against previous success criteria and then evaluated to determine the degree of compliance.  

	Test Environment
	Simulated operational environment used during System Test to revalidate existing performance and verify new functionality/system fixes. Typical parameters/limitations when testing in a simulated operational environment include system size/configuration (# of peripherals, interfaces, etc.), system loading (#/types of stimulus put into system under test), etc.

	Test Tools
	Automated HW/SW support equipment that allows the re-verification of existing baseline performance and the T&E of new functions/fixes. The thoroughness of the tools and the amount of automation of the tools directly affect the level of verification that can be done in a reasonable timeframe. 

	Validation
	The process of evaluating a system during or at the end of the development process to determine whether it satisfies specified requirements.

	Verification
	The process of evaluating a system to determine whether the products of a given development phase satisfy the conditions imposed at the start of that phase.


Figure 3-1:  Tests and Test Activities Associated with NAS Acquisition Programs (Revised04/2002)
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