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Section One - Overview�

Section 1 - Overview

This document represents the efforts of everyone on the Tactical Aircraft Mission Planning System (TAMPS) team.  It describes the engineering process used on TAMPS, and is the result of a continuous process improvement focus for the project.

Introduction

This handbook has been prepared to provide the reader with an in-depth understanding of the engineering process to be followed on the Tactical Aircraft Mission Planning System (TAMPS) program. It was developed under the direction of PMA-233, Program Manager, and Air 4.5.1.3, Technical Director.

The handbook is intended to be used as the overriding direction for all TAMPS engineering activities. However, continuous process improvement dictates that processes must change to accommodate special circumstances. Should a process in this handbook not fit your specific situation, submit an alternate process to:



CDR Jack Ogg, Air 4.5.1.3

Technical Director, TAMPS IPT

NAVAIR HQ, JP-2 Room 620

Arlington, VA  22202



Your process submittal will be taken into consideration, and you will be contacted for additional information and outcome specification.

Overview Of Process Management� XE "Process Management" �

The following paragraphs describe the TAMPS engineering process as it is depicted in this handbook.  The first part provides that description and the second part describes process management.



	TAMPS Process Management� XE "Process Management" � Handbook

The goal of this handbook is to provide the framework for continuous process improvement on the TAMPS program. As such, it has been designed to be used on a daily basis, as a reference and as a guide for work activities.

The handbook begins with a general overview of system engineering as instantiated in MIL-STD-499B� XE "MIL-STD-499B" � and provides a description of that engineering process as it is applied to the TAMPS program.  Following these introductory sections,  it is laid out in sections which correspond to the phases described in MIL-STD-499B and DOD-I-5000.2.  These are:

�Phase 0 - Concept Exploration and Definition� XE "Concept Exploration and Definition" �;

Phase I - Demonstration and Validation� XE "Demonstration and Validation" �;

Phase II - Engineering and Manufacturing Development� XE "Engineering and Manufacturing Development" �;

Phase III - Production and Deployment� XE "Production and Deployment" �, and;

Phase IV - Operations and Support� XE "Operations and Support" �.



Within each of these Sections, the handbook is broken down into subsections corresponding with the activities for that Phase.  These are:



Processes for the phase being addressed;

Activities required to achieve the desired objective;

Reviews/Meeting/Milestones which must be accomplished,

Baselines, and;

Deliverables for each process or phase.



Each section is stand-alone in that it is complete within itself.  However, there are two caveats to that statement.  

One, the process followed by TAMPS and MIL-STD-499B� XE "MIL-STD-499B" � is reiterative.  This means that certain processes can go on across phases.  For example, it is possible to have coding going on (Engineering and Manufacturing Development� XE "Engineering and Manufacturing Development" �) on one part of the system while a new requirement is being prototyped (Concept Exploration and Definition� XE "Concept Exploration and Definition" �).  This is the heart and soul of reiterative developent; the ability to follow a process across phases which accounts for the realities of system development.

The second caveat is within the Engineering and Manufacturing Development� XE "Engineering and Manufacturing Development" � phase.  Because this phase represents the  core of development activities, it was necessary to reverse  the format within this section.  Therefore, the processes themselves (Software and Hardware design, for example) contain the subsections for process, activities, reviews/meetings/milestones, and deliverables.

In addition to day-to-day engineering functions, the management structure required to support engineering activities is shown within the Section “Operations and Support� XE "Operations and Support" �”.  While working groups (WG) and  are engineering related, management activities are included because decisions are made in these forums which affect the engineer’s activities.  For example, a software trouble report� XE "software trouble report" � (STR� XE "STR" �) must first pass through the TAMPS Review Board� XE "TAMPS Review Board:TRB" \i � (TRB� XE "TRB" \i �) to determine it’s viability, duplication, and priority.  While these are engineering related activities, certain instances require management intervention.  Specifically, if a STR is submitted which is determined to be a lower priority from an engineering perspective, it may become a higher priority due to a fleet user requirement.  In certain instances, these Stress result in an entirely new Statement of Requirement (SOR).  These are management decisions based on engineering analysis.

Major process activities remain the same, no matter what the catagory of activity.  These are the engineering activities on which this handbook is based.   These major process activities are:

Requirements Elicitation� XE "Requirements Elicitation" �

Rapid Prototyping� XE "Rapid Prototyping" �

Requirements Analysis� XE "Requirements Analysis" �/Allocation� XE "Requirements Analysis/Allocation" �

System Design� XE "System Design" �

Hardware/Software Requirements Analysis� XE "Hardware/Software Requirements Analysis" �� XE "Software Requirements Analysis" �� XE "Requirements Analysis" �

Hardware and Software Design; Preliminary and Detailed� XE "Hardware and Software Design; Preliminary and Detailed" �� XE "Design; Preliminary and Detailed" �

Hardware Buy/Fabrication, Software Code/Unit Test� XE "Hardware Buy/Fabrication, Software Code/Unit Test" �

Integration� XE "Integration" � and Testing� XE "Integration and Testing" �

STR� XE "STR" � Resolution� XE "STR Resolution" �

Formal Testing� XE "Formal Testing" �

Fleet Release� XE "Fleet Release" � 

Maintenance� XE "Maintenance" �

MPM� XE "MPM" � Development Process Interface� XE "MPM Development Process Interface" �

System Quality Assurance

Configuration Management� XE "Configuration Management:CM" �

TAMPS Risk Management� XE "Risk Management" �

Independent Verification and Validation� XE "Independent Verification and Validation" \i � (which over-arches all other processes)



In each case, lower-level processes are described within the framework of the top-level process.  These engineering processes include peer reviews, walthroughs and program milestone reviews since each of these are required within the framework of engineering. 

One can refer to the Index, Table of Contents, or List of Figures, in order to go directly to the process in question.
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Section Two - TAMPS Process Overview�

Section Two - TAMPS Process Overview

A well defined engineering process is the first step toward process improvement. This has been recognized through the works of Deming, Humphrey and other process measurement experts. However, the overriding aspect of a well defined process is that it be practical, address the "real" world, and allow for continuous change to accommodate new methods.

In all activities, engineering or management, a process is followed. Uncovering those processes which work and those processes which require improvement is what leads to continuous process improvement. In order to do this, the existing process must be defined, understood, and followed by all members of the program team. This handbook takes into account the differences currently followed by the TAMPS project, defines them and, in some cases, refines them. Process improvement is a continuos objective, never reached, but always flexible to new ideas. Process Management� XE "Process Management" � is simply the method by which assurances can be made that the process is being followed, and the work processes produce useful, quality-conscious products.

�

Figure � STYLEREF 1 \n �2�-� SEQ Figure \* ARABIC \r 1 �1� TAMPS Development Process - First Level

Figure 2-1 depicts the entire TAMPS process at the highest level of abstraction.  It shows how a TAMPS requirements moves from an early Statement of Requirement (SOR), through the functional and allocated baselines and the design, code and testing associated with all requirements.  Finally, the Readiness Review is accomplished prior to distribution to the fleet.

This high-level overview of the TAMPS process provides a general picture of the Engineering Process followed on the program.  Greater detail can be seen in subsequent sections.

Figure 2-2 shows the detailed level of the TAMPS process, including inputs, outputs and milestones.

�

Figure � STYLEREF 1 \n �2�-� SEQ Figure \* ARABIC �2� TAMPS Development Process - Detailed Level
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Section Three - TAMPS Engineering Process

�

Figure 3 - � SEQ Figure_3_- \* ARABIC �1� The TAMPS Engineering Process



Section 3 - The TAMPS Engineering Process

The TAMPS Engineering Process is depicted in Figure 3 - 1.  It combines the System Engineering� XE "System Engineering" � Process, and those items of 5000.2 which create the process unique to the TAMPS environment.

The TAMPS Engineering Process consists of the following phases, processes, support processes and support groups:

Phase 0 - Concept Exploration and Definition, which elicits requirements from stakeholders, creates a requirements data base and begins the rapid prototyping deemed necessary;

Phase I - Demonstration and Validation� XE "Demonstration and Validation" �, which concludes the rapid prototyping effort and performs the System level Requirements Analysis� XE "Requirements Analysis" � and Allocation leading to System Design;

Phase II - Engineering and Manufacturing Development� XE "Engineering and Manufacturing Development" �, which creates the System Design� XE "System Design" � leading to Hardware and Software,

- Requirements Analysis� XE "Requirements Analysis" �

- Preliminary Design

- Detailed Design� XE "Detailed Design" \i �

- Fabrication/Buy or Code/Unit Test;

Phase III - Production and Deployment� XE "Production and Deployment" �, which includes Integration� XE "Integration" � and Testing� XE "Integration and Testing" �, STR� XE "STR" � Resolution� XE "STR Resolution" �, Formal Testing� XE "Formal Testing" � and Fleet Release� XE "Fleet Release" �;

Phase IV - Operations and Support� XE "Operations and Support" � which includes hardware and software maintenance;

Support Processes� XE "Support Processes" �, including,

- System Quality Assurance� XE "System Quality Assurance" �

- Configuration Management� XE "Configuration Management:CM" �

- Risk Management� XE "Risk Management" �

- MPM Developers Interface� XE "MPM Developers Interface" �

- Fleet Interface� XE "Fleet Interface" \i � and

- Independent Verification and Validation� XE "Independent Verification and Validation" \i � which over-arches all other 

processes, and;

Support Groups, including,

- Test Planning Working Group� XE "Test Planning Working Group" \i �

- Interface Control Working Group� XE "Interface Control Working Group:ICWG" \i �

- Mission Planning Module Working Group� XE "Mission Planning Module Working Group:MPMWG" \i �.
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Section 3.1 - Phase 0; Concept Exploration and Definition�



Phase 0,   Concept Exploration and Definition� XE "Concept Exploration and Definition" �

�

Figure 3.1 -  � SEQ Figure_3.1_-_ \* ARABIC �1� Concept Exploration and Definition



Phase 0 is the “Concept Exploration and Definition Phase”.  For TAMPS, this means the on-going act of eliciting requirements from the Fleet user and MPM developers.  These requirements represent the needs of each platform using TAMPS for planning purposes, as well as the Fleet user who must, ultimately, rely on TAMPS to accomplish mission objectives.  This makes Phase 0 of utmost importance, which is why it includes the Rapid Prototyping� XE "Rapid Prototyping" \i � process.  It is rapid prototyping, when required, which is the “proving ground” for a given requirement.  

This is the Phase from which all TAMPS development activities begin.  It provides the basis for estimates as well as the proof of concept.

Processes

The following paragraphs describe the processes and sub-processes for:

Requirements Elicitation� XE "Requirements Elicitation" \i �

Rapid Prototyping� XE "Rapid Prototyping" \i �.

Requirements Elicitation� XE "Requirements Elicitation" \i �

Requirements Elicitation� XE "Requirements Elicitation" \i � is the function of capturing the needs expressed by Fleet Users and MPM developers who represent the Fleet for each platform.  Inputs are received from the MPM Working Group, Fleet Project Team and the TAMPS Integrated Program Team� XE "Integrated Program Team:IPT" \i � (IPT).  Changes and additions arrive through Beta Test sites, such as “Strike U”, and System Trouble Reports from any user which have been approved by the TAMPS Review Board� XE "TAMPS Review Board:TRB" \i �.  The requirements which are ultimately approved for inclusion in TAMPS are placed in the Requirements Baseline Database for each major iteration of TAMPS.  Additionally, a “Baseline Requirements Review” is held by the PMA and system integrator to accommodate changes, additions and deletions.

� XE "Requirements Elicitation" �

�

Figure 3.1 -  � SEQ Figure_3.1_-_ \* ARABIC �2� Requirements Elicitation� XE "Requirements Elicitation" \i � - Top Level



��

Figure 3.1 -  � SEQ Figure_3.1_-_ \* ARABIC �3� Requirements Elicitation� XE "Requirements Elicitation" \i � - Detailed Level



The Requirements Elicitation� XE "Requirements Elicitation" � Process begins with the capture of requirements from stakeholders. "Stakeholders" are those individuals and organizations with an interest in the way TAMPS is implemented, as well as how it will operate. In order to create the requirements themselves, storyboarding is done to first group the requirements into some salient form. Then a lexical analysis is performed to assure the requirements, as written, are understandable and implementable. In some cases, these requirements will be prototyped to get the "look and feel" of the system in operation. This was done for the release of TAMPS 6.x series. 

As soon as the requirements have passed through this phase, traceability is implemented to form a "strawman" baseline of requirements. The next step is to determine if all stakeholders have completed their requirements input. If not, the process loops until input is complete. Following this, the requirements data base is created, and the inspection/validation process begins. This process views the requirements from a technical and practical viewpoint to determine if the requirement is consistent and complete from the overall systems perspective. 

Requirements which have passed through the inspection/validation phase are then presented to stakeholders for authentication. This is the "is this what you asked for?" process. If the process is authenticated by the stakeholders, it is then placed into the TAMPS Baseline Requirements Database� XE "Requirements Database" � for subsequent development. 

In the cases where the requirement is not authenticated, or accepted for inspection and review, it is analyzed to determine why. This could mean a trade study, or simply a realization the requirement cannot be met within this iteration of TAMPS.



Rapid Prototyping� XE "Rapid Prototyping" �



�

Figure 3.1 -  � SEQ Figure_3.1_-_ \* ARABIC �4� Rapid Prototyping� XE "Rapid Prototyping" \i �



Fundamentally, rapid prototyping is the proof of concept methodology used on the TAMPS program.  It is used in special cases where trying to implement a concept is the best way of proving it can be accomplished within the framework of the entire system and its’ architecture.



Activities

Hold Technical Interchange Meetings  (TIM) between TAMPS integration, program office and requester personnel.

Ensure the TRB� XE "TRB" \i � has approved the requirement either for prototyping or inclusion in the system.

Review STR� XE "STR" �s for inclusion in the upcoming release.

Reviews/Meetings/Milestones

SCRB Requirements Review� XE "SCRB Requirements Review" �



Purpose: 	Review and validate requirements. Assign validated requirements for analysis. 

Entry Criteria� XE "Entry Criteria" \i �: 	Prior to the review the following must have been accomplished for each requirement considered: 

SCRB Requirements Review� XE "SCRB Requirements Review" � Entry Criteria� XE "Entry Criteria" \i �

Requirement Definition�Requirements have been collected and prepared for SCRB review (FRD - Part 1 ref. Appendix A).��SCRB Package �Information has been available to SCRB members and designees via the TAMPS server for 10 calendar days.��

Activity: 	The SCRB shall review each requirement. Preliminary review can occur via electronic mail and/or at technical interface meetings. Results of the SCRB review shall be documented and distributed to SCRB members and designees.

SCRB Requirements Review� XE "SCRB Requirements Review" � Key Items

Requirement Definition�Requirement is understandable and there is a definitive need for its implementation (traceable to a source document). Where the requirement "fits" in TAMPS is evident. The requirements criticality is identified. The level and method of requirement test is known. A development/release build is identified.��Sponsor�Requirement  implementation is funded. Developer and contract methodology is identified.��Approval Rationale�A sound basis can be presented for proceeding with requirement implementation.��SCRB Decision�An SCRB decision is made to validate or defer the requirement for implementation.��

Exit Criteria: 	Upon conclusion of the review and completion of the milestone the following must be in place:

SCRB Requirements Review� XE "SCRB Requirements Review" �  Exit Criteria

FRD - Part 1�Overview of requirements (see Appendix A for example) is prepared and baselined.��Validated Requirements�List of validated requirements to undergo require�ment analysis.��Deferred Requirements�List of deferred requirements to be reviewed at the next SCRB requirements review.��SRR� XE "SRR" \i � Date�Scheduled date for the System Requirements Re�view (SRR� XE "SRR" \i �).��SCRB Minutes�SCRB minutes publication.��

Baselines

Requirements Database� XE "Requirements Database" \i �

The requirements database contains all requirements to be implemented on TAMPS.

(Insert example of DB)



Deliverables



�

Figure 3.1 -  � SEQ Figure_3.1_-_ \* ARABIC �5� The Functional Requirements Document� XE "Functional Requirements Document:FRD" \i � Hierarchy

�

Functional Requirements Document� XE "Functional Requirements Document:FRD" \i � - Part 1



Requirement #

XXX�Title

XXX���Originator of Requirement (include telephone #)

XXX����PART I����Statement of Requirement (SOR)

XXX����Requirement Source (Indicate whether by letter, FRD ¶, SRS ¶, ORD ¶, TEMP ¶, Meeting minutes, etc.)

XXX����Criticality ("X" highest appropriate level and indicate rationale at right)

____	Safety of Flight (relative to data load)

____	Mission Critical (relative to mission of a/c, wpn. or system)

____	Mission Required (a mission sub-area which can not be accomplish�ed if requirement not met.�Criticality Rationale

XXX���Requirement Sponsor

XXX�Sponsor ($)

XXX���Validation Event and Date (e.g., SCRB, SRR� XE "SRR" \i �)

XXX����Figure 3.1 -  � SEQ Figure_3.1_-_ \* ARABIC �6� Functional Requirements Document� XE "Functional Requirements Document:FRD" \i � - Part 1�

The FRD Part 1 document provides a clearly stated definition of each requirement with traceability to its source, criticality, and test method. Each requirement's sponsor and funding source is identified. The descriptions include a recommendation for Core or MPM� XE "MPM" � integration, results of an initial engineering analysis for cost, schedule, and complexity ROM, and developer and contract methodology.



SCRB Minutes



The following is an example of the format for TAMPS meeting minutes.   This should be applied to all minutes within the project.



TBS
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Section 3.2 - Phase I; Demonstration and Validation�

Phase I, Demonstration and Validation� XE "Demonstration and Validation" �



�

Figure 3.2 -  � SEQ Figure_3.2_-_ \* ARABIC �1� Phase I Demonstration and Validation













Processes

Requirements Analysis� XE "Requirements Analysis" � and Allocation

�

Figure 3.2 -  � SEQ Figure_3.2_-_ \* ARABIC �2� Requirements Analysis and Allocation



Purpose: 	Requirements interpretation to the specification level. Determination of concept of operation and performance criteria. Feasibility assessment of each requirement. Development plan preparation. 

Activity: 	This item includes the following activities:

•	Prepare the FRD - Part 2 (see appendix B) containing the requirement specification, concept of operation, and performance criteria. Develop requirements traceability with specification, con�cept of operations, and performance criteria information. 

•	Prepare feasibility and risk assessment for each requirement. The analysis addresses cost, schedule, and technical risk (see Appendix A).

•	Analyze and prepare trade study analyses for applicable risk areas.

•	Prepare the development plan indicating any development process tailoring, organizational responsibilities, WBS, development schedule (showing process milestones and major activities), and implementation, contracting, and management plan.

•	Multiple Technical Interface Meetings (TIMS) are expected with the requirement sponsors and/or PMA-233/NAWCWPNS representatives during this period for consultation and review. 

Deliverables: 	The following documentation is to be current and available on the TAMPS server 10 calendar days prior to the SRR� XE "SRR" \i �:

•	Functional Requirements Document� XE "Functional Requirements Document:FRD" \i � - Part 1 & 2 (see Appendix B)

•	Feasibility Analysis Report (see Appendix B)

•	Development Plan (Preliminary)

•	TAMPS Requirement Tree

•	Requirements Traceability Matrix� XE "Requirements Traceability Matrix:RTM" \i �



Determine Applicable Standards� XE "Determine Applicable Standards" �



To determine applicable standards, the "best commercial practices" must be determined. For example, the International Standards Organization (ISO) provides a series of standards for quality, ISO 9000. It shall be determined if these, or other standards, are applicable to the given release of TAMPS, and used throughout the development life-cycle. This is true for all standards, including certain Military and DOD standards, such as 2167A or MIL-STD-SDD� XE "SDD" \i �. This process is one where the standard is chosen and applied or modified and applied, according to the best commercial practice.

�Trade Studies� XE "Trade Studies" \i � 



�
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Trade studies are the backbone of system engineering. It is trade studies which provide the information necessary to make an enlightened engineering decision. For example, to determine if one color printer is the "best in class", a study must be made to determine if a given printer meets the criteria. Additionally, trade studies often uncover requirements which have not fully matured, and therefore can mature through the trade study. Using the color printer as the example again, the requirement may read "Shall be able to produce hard copy output in color format…etc." Trade studies can reveal the "hidden" parts of the requirement by determining that color copier "A" is less costly than color copier "B" to acquire. However, if one discovers that the mean time between failures for copier "A" is shorter than that of "B", and logistically "B" is less costly to repair, then it may be that "B" is the best choice.

The process for trade studies for TAMPS is to first determine if a given requirement can be met with either Commercial or Government Off-The-Shelf (COTS/GOTS) products. If the answer to that question is "yes", then the process continues by first determining the range of products which fit the criteria of the requirement. Following that, the process continues to the next step, which follows this page; determining the cost.

If the requirement cannot be met through COTS or GOTS, then the next process step is to determine if the requirement can be developed through use of available technology. For example, a requirement may exist for faster bit-mapping because of graphics, and no commercial board is available to accelerate the process. The system engineer would then determine if the requirement could be met, and through what range of choices. This would then lead to the next step in the process as before, determining the cost of this option.

If neither COTS/GOTS or development options exist, then a problem with that particular requirement exists. Either it needs to be further refined, dropped as a requirement, or changed to reflect the realities of technology. In any case, the IPT Technology Manager� XE "IPT Technology Manager" � must receive a written trade study report, detailing the steps and outcome of this particular study.

Determine Cost/Schedule Impact� XE "Determine Cost/Schedule Impact" �





�
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To determine the impact on cost and schedule for a given requirement, the engineer first determines if the requirement is in the cost range of the budget. This is not always practical, because one does not always know what the cost range is. A good rule of thumb to use when unsure about the budgeted dollars for a given requirement is to determine the cost range and report that to the IPT Technology Manager� XE "IPT Technology Manager" �. In the way, the manager can make a determination as to whether to proceed.

In the case where the budget is known, the engineer would determine the cost of the various solutions, removing those options which are outside the budget. Keep in mind however, that removing a given solution does not mean throwing it away. It is possible that a rejected solution may end up being the only solution, and the IPT Technology Manager� XE "IPT Technology Manager" � must then determine how to increase the budget or delete the requirement.

If the item is within budget, the next step is to determine when the requirement can be included in TAMPS. TAMPS has three kinds of release schedules which are spoken to directly in the section on fleet release and maintenance. For this illustration, the release schedules are:

Maintenance� XE "Maintenance" � Release� XE "Maintenance Release" � – the release that will update a fielded TAMPS system which include fixes of problems and upgrades, as long as they don't affect the Core Interface to MPMs.



Minor Release� XE "Minor Release" \i �  – incorporates changes and fixes which may or may not affect Core Interface to MPMs, but the impact will be minimal and not result in full regression testing for Core or the MPMs.



Major Release� XE "Major Release" � – updates TAMPS to a higher level of operational capability, such as the release of TAMPS 6.0 to replace TAMPS 5.0.



The engineer determines, based on the schedule of releases and the schedule to implement the requirement, into which release cycle the requirement fits. If the requirement cannot be implemented in any release schedule, the engineer must determine why that is so, and back up a step until s/he determines if the requirement can be met. In any case, the IPT Technology Manager� XE "IPT Technology Manager" � will provide direction in these cases. 

The purpose of the cost estimation process is to determine whether TAMPS Product development is executable from a cost standpoint. The results of the cost estimation process is:

A product cost baseline� XE "product cost baseline" \i � consisting of a budget and expenditure plan (BCWS).



The product cost baseline� XE "product cost baseline" \i � is used for:

Reporting progress and comparing actual expenditures to planned (CSSR)

Determining incremental funding requirements and planned expenditure rates.



The cost estimate process is completed in four phases:

Phase 1 - ROM Estimation. ROM costs are estimated at the SOR level during the requirements analysis phase. ROM costs are based upon early estimates for engineering efforts multiplied by a historical factor to estimate total implementation cost. Cost variances up to 30% should be expected.

Phase 2 - Cost Estimate. The product cost estimate is determined by completion of the TAMPS cost estimation worksheet which comprises all WBS activities. The basis for the estimate is the product schedule and SOR feasibility analyses. The cost estimate is completed prior to the SRR� XE "SRR" \i � and is an entry criteria for the SRR. The cost estimate is prepared using inputs from each product participant and includes all expected engineering, management, support labor, travel, and Other Direct Costs. Cost variances up to 20% should be expected.

Phase 3 - Product Cost Plan (BCWS) - The product cost plan is a revision of the Phase 2 cost estimate based upon the validated requirements and approved schedule resulting from SRR� XE "SRR" \i � exit. It is prepared by NAWCWPNS based upon discussions with each product participant. Cost variances up to 15% should be expected.

Phase 4 - Updated Cost Plan - The Phase 3 cost plan is updated at the PDR with the completion of high level design. Cost variances up to 10% should be expected.



Cost Estimating Activities

This  section describes the activities and responsible organizations for each of the phases described in the introduction.



Phase 1 - ROM Estimation 

Activity�Lead�Description��Designate SORs�PMA-233�Assignment of SORs funded for analysis��Detailed SOR�Developers�Production of a more detailed SOR definition based upon requirement analysis and Technical Interchange Meetings with sponsor representatives and development organizations.��SOR Engineering ROM (Hours)�Developers�Based upon the detailed SOR, development of initial engineering hours estimate for requirements analysis, design, development, unit test, integration, and correction. Estimated hour variance also indicated with each SOR.��SOR ROM (Dollars)�NAWCWPNS�Development of a cost ROM at the SOR level. Cost ROM is determined by multiplying Engineering hours ROM by historical factor to incorporate all product efforts and multiplying by average man-hour cost.

��Sponsor ROM Package�NAWCWPNS�Integrate detailed SOR descriptions and ROM information into packages for discussion with each TAMPS SOR sponsor.��Primary Review�PMA-233�Review of sponsor ROM package with PMA-233, sponsor, and technical team. Purpose is to reach closure on SOR detailed description and validate SOR set implementation executability from a technical, schedule, and cost basis.��ROM Estimate�NAWCWPNS�Based upon preliminary review direction, prepare product ROM estimate.��

Phase 2 - Cost Estimate 

Activity�Lead�Description��Developer Cost Estimate�Developers �Entry of expected hours and costs into cost estimation worksheet based upon the Product WBS. Hours and costs to include all expected efforts, by month, including management, engineering, support staff with travel and ODC estimates.  ��Product Cost Estimate�NAWCWPNS�Review and integrate developer cost estimates into a total product cost estimate.��SOR Cost Estimate�NAWCWPNS�Allocate total product costs back to the SOR level for allocation to funding sponsors.���

Phase 3- Product Cost Plan 

Activity�Lead�Description��SRR� XE "SRR" \i � Validated Requirements�Developers �Determine affect of SRR� XE "SRR" \i � direction on cost estimate.��Product Cost Plan�NAWCWPNS�Incorporate developer revisions in cost estimate worksheets and prepare product cost plan. ��Cost Plan Baseline�PMA-233�Review, modify, and approve (baseline) product cost plan.��CSSR Reporting�NAWCWPNS�Generate BCWS based upon baseline cost plan and initiate CSSR reporting.��

Phase 4 - Updated Cost Plan 

Activity�Lead�Description��Cost Variance Preparation�Developers �Based upon, high level design, provide cost variance information for update of product cost plan.��Updated Product Cost Plan�NAWCWPNS�Review and incorporate cost variance data in product cost estimate. Revise plan and provide to PMA-233 if variance results in cost growth greater than 10%. ��Cost Plan Baseline�PMA-233�Review, modify, and approve (baseline) updated product cost plan.��CSSR Reporting�NAWCWPNS�Generate revised BCWS based upon updated cost plan for CSSR reporting.��









Activities





�Reviews/Meetings/Milestones

System Requirements Review� XE "System Requirements Review" � (SRR� XE "SRR" \i �) - Milestone� XE "Milestone" �



Purpose: 	Re-examine requirements based upon feasibility and interpretation (specification, concept of operation, and performance). Baseline feasible requirements for system design.

Entry criteria: 	Prior to the review the following must have been accomplished for each requirement:

SRR� XE "SRR" \i � Entry Criteria� XE "Entry Criteria" \i �� XE "SRR Entry Criteria" �

SCRB Milestone� XE "Milestone" ��SCRB successfully completed and action items addressed.��Requirement Definition�Requirements have been analyzed and analysis results have been documented in the FRD - Part 2 (see Appendix A).��Requirement Feasibility�Requirements have undergone technical (development, integration, and test), cost, and schedule risk analysis and feasibility assessment has been prepared (see Appendix A).��Development Plan�Plan identifying the process, responsibilities, and schedule for the product has been prepared.��SRR� XE "SRR" \i � Package �Information has been available to SCRB members and designees via the TAMPS server for 10 calendar days.��

Activity: 	The SCRB shall review each requirement, including additional requirements added to the agenda since the previous SCRB meeting. Requirements validation and review of additional requirements can occur via electronic mail and/or at TIMS when supported with documentation necessary for SRR� XE "SRR" \i � entry. The formal review shall consist of re-examining the need and implementation capability for each requirement. Results of the SRR shall be documented and distributed to SCRB members and designees.

SRR� XE "SRR" \i � Key Items

FRD Part 1�Changes recommended to the FRD - Part 1 are identified with rationale for change. Includes "new" requirements not previously presented to the SCRB.��Specification�Statement of requirement and proposed changes to the TAMPS specification. Interpretation of the requirement as it relates to the system (FRD Part 2).��Concept of Operations�CONOPS� XE "CONOPS" \i � associated with a requirement is examined from TAMPS operation, external interfaces, and agencies is consistent with current operation and revision identified (FRD Part 2).��Performance Criteria�Performance criteria identified for the requirement and performance impacts on existing system functions (FRD Part 2).��

System  Architecture �High level diagram detailing system functionality and effected subsystems. ��Feasibility Analysis�Analysis results presented to support requirement feasibility from combined technical, cost, and schedule aspect. Trade study results. Recommendations of validated requirements for system design presented.��Development Plan�Process and implementation plan (schedule, contract methodology, organizational responsibilities) presented.��Issues�Summary of issues/unknowns.��SCRB Decision�A SCRB decision is made to validate or defer requirement for system design.��

Exit Criteria: 	Upon conclusion of the review and completion of the milestone the following must be in place:

SRR� XE "SRR" \i � Exit Criteria

Key Items�Key items adequately addressed.��FRD - Part 1 & 2�Overview, specification, CONOPS� XE "CONOPS" \i �, and perform�ance criteria portions baselined.��Validated Requirements�List of validated requirements to undergo system design.��Deferred Requirements�List of deferred requirements to be reviewed at the next SCRB.��SDR� XE "SDR" � Date�Scheduled date for the System Design� XE "System Design" � Review� XE "System Design Review" ���SRR� XE "SRR" \i � Minutes�SRR� XE "SRR" \i � minutes publication.��

Baselines



Deliverables

Functional Requirements Document� XE "Functional Requirements Document:FRD" \i � - Part 2

Requirement #:  XXX�Title:  XXX — CONTINUED���PART II����Specification Statements

XXX����Concept of Operations

XXX����Performance Criteria

XXX����
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The FRD Part 2 document adds specification language, concept of operation, and performance criteria to the FRD. Part 2 provides a clear, concise, and testable statement of the requirement. The concept of operations indicates external systems/agencies that potentially effect the operation of the requirement and user operations that impact the requirement implementation. The performance criteria provides testable criteria to determine successful implementation.



List of Validated Requirements



List of Deferred Requirements





�Feasibility Analysis Report



Feasibility Analysis Report

The feasibility analysis report provides a concise risk analysis based upon the planned implementation approach. An executive summary assessment is provided identifying and categorizing specific entities for risk mitigation with recommended outcomes, suspense date, and action assignments. The requirement analysis is the initial risk assessment process reporting mechanism.



Risk Analysis Report

Requirement Iden�ti�fication/ Risk #�Unique identifier (e.g., 94-22/R1)��Title�Short description to clearly differentiate and identify requirement and risk (e.g., 200 waypoints)��Development Responsibility�Command/contractor with primary responsibility for implementation of the requirements (e.g., NAWCWPNS/TRW)��Feasibility  Assessment�Assessment of all risks associated with implementation of the requirement and the effect if risk mitigation and closure does not occur. All risks, technical, cost and schedule risks should be identified. Summary should indicate overall feasibility of achieving technical, cost, and schedule goals.��Risk Analysis�Specific risk items associated with the requirement would be identified and categorized resulting in a high, medium, or low risk categorization. The risk categorization would depend on consequence (schedule, cost, and functionality) and time span the risk element must be mitigated and closed. (e.g., the 200 waypoint technical risk evaluation would identify the potential performance effect if the display regenerates as each waypoint is added and redesign difficulty).��







Preliminary Development Plan� XE "Preliminary Development Plan" \i �



TAMPS Requirements Tree� XE "Requirements Tree" \i �



Requirements Traceability Matrix� XE "Requirements Traceability Matrix:RTM" \i �



System Specification� XE "System Specification" \i �



SRR� XE "SRR" \i � Minutes



�





































Section 3.3 Phase II; Engineering and Manufacturing Development�

Phase II,   Engineering and Manufacturing Development� XE "Engineering and Manufacturing Development" �



�
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System Design� XE "System Design" �
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Processes



System Design� XE "System Design" �

�
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Purpose: 	Describe system operation. Define functionality, test approach, and MMI. Analyze impacts on external interfaces, hardware, and logistics/ training.

Activity: 	This item includes the following activities:

•	Develop initial statement of functionality for requirements and describe the architecture in which the requirements will operate. Complete allocation of requirements to Core and MPMs.

•	Identify IDD functions requiring change. 

•	Validate the performance and concept of operation and update the system specification statements. 

•	Determine test approach to verify the system specification, CONOPS� XE "CONOPS" \i � and performance criteria (FRD-Part 2). 

•	Identify computer, software, and personnel resources for development and test. 

•	Validate and update the product development schedule. 

•	Begin collection and analysis of metrics concerning requirements volatility, staffing/CSSR, software size, and requirements complexity. 

•	Allocate functional requirements to subsystems. 

•	Update the requirements traceability matrix. 

•	Analyze and report risk management (continuous feasibility assessment). 

•	Determine the external, internal, and outside agency interfaces and identify the interface methodology to support product development. 

•	Identify hardware, COTS, facility, and training dependencies. 

•	Identify MMI operations and allocate to requirements. 

•	Define and allocate requirements and functionality to development builds. 

Deliverables: 	The following documentation is to be current and available on the TAMPS server 10 calendar days prior to the SRR� XE "SRR" \i �:

•	Functional Requirements Document� XE "Functional Requirements Document:FRD" \i � - Parts 1, 2 & and initial portion of Part 3 (see Appendix A)

•	Product Development Plan� XE "Product Development Plan" \i � (Final)

•	System Specification� XE "System Specification" \i � (SSDD� XE "SDD" \i �� XE "SSDD" \i �)

•	Interface Requirements Specification� XE "Interface Requirements Specification" \i � (IRS� XE "IRS" \i �)

•	TAMPS Requirement Tree

•	Requirements Traceability Matrix� XE "Requirements Traceability Matrix:RTM" \i �



Interface Changes� XE "Interface Changes" �



�
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Activities





Reviews/Meetings/Milestones

System Design� XE "System Design" � Review� XE "System Design Review" � (SDR� XE "SDR" �) - Milestone� XE "Milestone" �

Purpose: 	Review and re-validate requirements based upon the high level design and functionality. Resolve outstanding requirements issues including performance and Fleet usage. Requirements, specification, concept of operation, and performance baseline.

Entry criteria:	Prior to the review the following must have been accomplished for each requirement:

SDR� XE "SDR" � Entry Criteria� XE "Entry Criteria" \i �� XE "SDR Entry Criteria" �

SRR� XE "SRR" \i � Milestone� XE "Milestone" ��SRR� XE "SRR" \i � successfully completed and action items addressed.��Functionality �Initial functionality interpretation of the requirement as it relates to the system (FRD Part 3).��Test Approach�Test plan and methodology based upon requirement functionality (FRD Part 3).��System Specification� XE "System Specification" \i ��Updated and submitted for baseline.��Product Development Plan� XE "Product Development Plan" \i ��Updated and submitted for approval.��SDR� XE "SDR" � Package �Information has been available to SCRB members and designees via the TAMPS server for 10 calendar days.��

Activity: 	At the review formal presentations are to be provided to ensure requirements issues have been resolved, and system, operational, and test concepts are complete. The following items are to be addressed:

SDR� XE "SDR" � Key Items� XE "SDR Key Items" �

Product Development Plan� XE "Product Development Plan" \i ��Development schedule with all major activities including development, test, verification, and delivery. Organization entities and responsibility chain. Process review. Process review and tailoring of documents (Software Development Plan (SDP), CRLCMP, AUIS, etc.)��Metrics�Metrics status tracking requirements/statement of functionality volatility, staffing/CSSR, new/reused code estimate, and requirements complexity.��System Specification� XE "System Specification" \i ��Review and baseline. Functional baseline defined.��Performance�Requirement performance criteria including DT/OT and/or FOT&E test parameters, timing, sizing, threshold, and through-put criteria base�lined.��Dependency Schedule�Cost, funding, development approach, external support, test approach, facilities, COTS, etc. dependencies associated with each requirement.��Architecture�Description of system architecture and any changes to the architecture and/or function opera�tion. ��MMI�Description of high-level MMI changes to satisfy requirements.��IDD�Anticipated IDD changes to the function call, versus parameters, and the effected MPMs. ��Functionality�Description of the functionality associated with each requirement (FRD Part  3 review). Initial allocation of functionality to software entities.��Test Plan�Description of test approach to validate requirement pass/fail.��External Interfaces�External interface modifications (systems and databases) and methods to coordinate changes; including outside agencies such as DMA. AIC, etc.��Configuration Management� XE "Configuration Management" ��Methodology for incorporation of requirements in concurrent and/or future builds.��Implementation Schedule�Detailed plan describing software development including requirement implementation by develop�ment build, integration approach, assessment availability, STR� XE "STR" � correction approach, etc.��Logistics�Impacts of hardware/software change on Fleet units including transition process for reload of MPMs only, core only, or both. Impact on Fleet and/or development/test site hardware config�ura�tions.��Training�Impact to training materials, user manuals, and instruction.��Traceability�Requirements management process and traceabili�ty results.��Risk Management� XE "Risk Management" ��Risk management approach with review of high and medium risk items, resolutions, and mitigation strategies.��Issues�Summary of issues/unknowns.���

Exit Criteria: 	Upon conclusion of the review and the completion of the milestone the following must be in place:

SDR� XE "SDR" � Exit Criteria� XE "SDR Exit Criteria" �

Key Items�Key items adequately addressed.��Development Plan �Approved.��System Specification� XE "System Specification" \i ��System specification baselined.��IRS� XE "IRS" \i ��Interface Requirements Specification� XE "Interface Requirements Specification" \i � baselined.��Validated Requirements�List of validated requirements to undergo detailed design.��Deferred Requirements�List of deferred requirements to be reviewed at the next SCRB.��PDR Date�Scheduled date for the Preliminary Design Review.��SDR� XE "SDR" � Minutes�SDR� XE "SDR" � minutes publication.��

Baseline





Deliverables



FRD - Parts 1&2, Initial Portion of Part 3

Functional Requirements Document� XE "Functional Requirements Document:FRD" \i � - Part 3

The FRD Part 3 document is the concluding portion of the FRD. Part 3 provides a clear and concise description of the functionality/derived requirements in the implementation (what it will do). The method to test the functionality is provided to clearly indicate the validation pass/fail criteria.



FRD - Part 3 Contents

Statement of Functionality�Statement of functionality associated with each requirement to MMI actions and expected results.��Statement of Test�Statement of test plan and procedure to validate functionality.��

OTRR� XE "OTRR" \i � Checklist

Prior to release for test (minor or major release) the PEO(T) checklist shall be addressed. 



Final Product Development Plan� XE "Product Development Plan" \i �

Interface Requirements Specification� XE "Interface Requirements Specification" \i �  (IRS� XE "IRS" \i �)

System/Segment Design Document� XE "System/Segment Design Document" \i � (SSDD� XE "SDD" \i �� XE "SSDD" \i �)

�



Left Blank�

Software Requirements Analysis� XE "Software Requirements Analysis" �� XE "Requirements Analysis" �



�
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Processes

Determine Applicable Standards - Software� XE "Determine Applicable Standards" �

Trade Studies� XE "Trade Studies" \i � - Software

Determine Cost/Schedule Impact - Software



Activities



Reviews/Meetings/Milestones



Baseline



Deliverables



�

Software Preliminary Design� XE "Software Preliminary Design" �



�
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Processes

Preliminary Design Process� XE "Preliminary Design Process" �



�
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Preliminary design consists of the following steps:

Determine the data required to fulfill the operational    requirement(s);

Determine the interface requirements between the various parts of the system, from a system requirements viewpoint;

Determine the Object elements to be used in the system, based  on the previous two items, and;

Create the object hierarchy and architecture which will be used to  create the IDD.



Activities



�

Reviews/Meetings/Milestones

HW/SW Preliminary Design Review (PDR)� XE "Preliminary Design Review (PDR)" � - Milestone� XE "Milestone" �



Purpose: 	Review top-level design encompassing requirements review, require�ments allocation, design limitations, and test plan.

Entry criteria: 	Prior to the review the following must have been accomplished:

PDR Entry Criteria� XE "Entry Criteria" \i �� XE "PDR Entry Criteria" �

SDR� XE "SDR" � Milestone� XE "Milestone" ��SDR� XE "SDR" � successfully completed and action items addressed.��Functionality�FRD Part 3 available. ��System Design� XE "System Design" ��Completion of high-level design. ��SRS�Software Requirements Specification submitted for review.��IDD�Preliminary IDD function changes submitted for review.��STP� XE "STP" \i ��Software Test Plan� XE "Software Test Plan:STP" \i � prepared and submitted for review.��PDR Package �Information has been available to SCRB members and designees via the TAMPS server for 10 calen�dar days.��

Activity: 	At the review, formal presentations are to be provided to ensure the system design is stable and the high-level design is complete. The following items are to be addressed:

PDR Key Items� XE "PDR Key Items" �

Product Development Plan� XE "Product Development Plan" \i ��Development schedule with all major activities including development, test, verification, and delivery. Organization entities and responsibility chain. Process review.��Metrics�Metrics status tracking requirements/statement of functionality volatility, staffing/CSSR, new/reused code estimate, and requirements complexity��Requirements�Changes to the specification and FRD - Parts 1 & 2. SRS review.��Performance�Requirement performance criteria including DT/OT and/or FOT&E test parameters, timing, sizing, threshold, and through-put identified criteria baseline revalidation.��Dependency Schedule�Cost, funding, development approach, external support, test approach, facilities, COTS, and other  dependencies associated with each requirement revalidation.��Architecture�Description of system architecture and any changes to the architecture and/or function operation. ��MMI�Description of MMI menus and windows to satisfy the statements of functionality. MMI to requirements traceability.��IDD�Definition of IDD changes to the function and parameter level with identification of the affected MPMs. ��Functionality�Description of the functionality associated with each requirement (FRD Part 3 review). Allocation of functionality to functional units including unit function, and unit changes. Software safety and reliability items identified. ��Test Plan�Test process to requirement level and overall test plan including facilities, tools, and organizations. FRD Part 3 statement of test review.��External Interfaces�External interface modifications (systems and databases) and methods to coordinate changes. IRS� XE "IRS" \i � changes to baseline.��Configuration Management� XE "Configuration Management" ��Methodology for incorporation of requirements in concurrent and/or future builds.��Implementation Schedule�Detailed plan describing software development including requirement implementation by develop�ment build, integration approach, assessment availability, STR� XE "STR" � correction approach, etc.��Logistics�Impacts of hardware/software change on Fleet units including transition process for reload of MPMs only, core only, or both. Impact on Fleet and/or development/test site hardware configura�tions.��Training�Impact to training materials, user manuals, and instruction.��Traceability�Requirements management process and traceability results.��Risk Management� XE "Risk Management" ��Risk management approach with review of high and medium risk items, resolutions, and mitiga�tion strategies.��Issues�Summary of issues/unknowns.��

Exit Criteria: 	Upon conclusion of the review and the completion of the milestone the following must be in place:

PDR Exit Criteria� XE "PDR Exit Criteria" �

Key Items�Key items adequately addressed.��FRD Parts 1, 2 & 3�Parts 1 and 2 baselined and preliminary Part 3.��SRS�Software Requirements Specification baselined.��Validated Requirements�List of validated requirements to undergo further design.��Deferred Requirements�List of deferred requirements to be reviewed at the next SCRB.��CDR Date�Scheduled date for the Critical Design Review.��PDR Minutes�PDR minutes publication.��





Baseline



Deliverables

Preliminary Software Design Document� XE "Software Design Document:SDD" \i � (SDD� XE "SDD" \i �)

Preliminary Integrated Test Plan� XE "Integrated Test Plan:ITP" \i � (ITP� XE "ITP" \i �)

Software Test Plan� XE "Software Test Plan:STP" \i � (STP� XE "STP" \i �)

This plan is produced in electronic form only, and will be made available on the TAMPS server, documentation folder.

Updated Requirements Traceability Matrix� XE "Requirements Traceability Matrix:RTM" \i �

PDR Minutes

�

Software Detailed Design� XE "Detailed Design" \i �� XE "Software Detailed Design" �



�
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�

Processes

Detailed Design� XE "Detailed Design" \i � Process



�
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Purpose: 	Prepare detailed design of system (software and hardware) and optionally prepare rapid prototype to support MPM� XE "MPM" � test and/or technical/programmatic risk reduction.

Activity: 	This item includes the following activities:

•	Completion of functionality (FRD - Part 3) and baseline of the FRD. Preparation of the Software Requirements Specification (SRS).

•	Requirements to software units and indication of change extent. 

•	Software hierarchical breakdown and design including data input, output, invocation, and IDD access modification. Preparation of the Software Design Document� XE "Software Design Document:SDD" \i � (SDD� XE "SDD" \i �).

•	MMI determination with trace to functionality. 

•	Architecture, external interfaces, database, training, logistic, and safety issues resolution.

•	Development schedule analysis  and progress reporting.

•	Metrics (requirements volatility, staffing/CSSR, and requirements complexity) maintenance and reporting. 

•	Risk management application and reporting. 

•	Test process design including preparation of the integrated test plan and test procedures. 

•	Optional preparation of a functional system capable of demonstrating a set of identified technical risk items or set of requirements including demonstrations.

Deliverable: 	The following documentation is to be current and available on the TAMPS server 10 calendar days prior to the PDR/CDR:

•	Functional Requirements Document� XE "Functional Requirements Document:FRD" \i � - Parts 1, 2 & 3 (see Appendix A)

•	Product Development Plan� XE "Product Development Plan" \i �

•	System Specification� XE "System Specification" \i � (SSDD� XE "SDD" \i �� XE "SSDD" \i �)

•	Software Requirements Specification (SRS)

•	TAMPS Requirement Tree

•	Requirements Traceability Matrix� XE "Requirements Traceability Matrix:RTM" \i �

•	Interface Requirements Specification� XE "Interface Requirements Specification" \i � (IRS� XE "IRS" \i �)

•	Interface Design Document (IDD)

•	Integrated Test Plan� XE "Integrated Test Plan:ITP" \i � (ITP� XE "ITP" \i �)

•	Software Test Plan� XE "Software Test Plan:STP" \i � (STP� XE "STP" \i �)



Detailed design is the process whereby the architecture and data tree (or interface design document) are combined to develop Program Design Language (PDL), to create the functional description of the code which will be placed within the components of the architecture.

PDL can be either English language or, in the case of Ada components, the Ada language itself. The purpose of creating PDL is two-fold:

Establish the entry and exit points for the code in question, and

Provide a logic flow from which the actual code can be developed.

It is also important to remember that the PDL, when coded, becomes the comments within that block of code. Additionally, peer reviews and walkthroughs combine to ferret out logic errors earlier in the process, thereby saving time and schedule during the testing phase.

The steps involved are:

Create the module shell and ensure it belongs in the hierarchy.

Develop the PDL for each shell, staring with the interfaces to outside components and moving on to the internal logic of the component itself.

Hold a peer review or walkthrough to ensure the interfaces and logic fit the component in question.

Submit  the PDL to the coding data base.

Hold the Critical Design Review.

Activities





Reviews/Meetings/Milestones

Detailed Design� XE "Detailed Design" \i � (PDL) Peer Reviews

HW/SW Critical Design Review (CDR)� XE "Critical Design Review (CDR)" � - Milestone� XE "Milestone" �

Purpose: 	Review and approve detailed design. 

Entry criteria: 	Prior to the review the following must have been accomplished:

CDR Entry Criteria� XE "Entry Criteria" \i �� XE "CDR Entry Criteria" �

PDR Milestone� XE "Milestone" ��PDR successfully completed and action items addressed.��FRD Parts 1, 2 & 3�Part 3 updates available for review. Updates to previously baselined Parts 1 & 2 proposed.��System Specification� XE "System Specification" \i ��Updates to baseline proposed.��SRS�Updates to the Software Requirements Specification proposed.��IRS� XE "IRS" \i ��Updates to the IRS� XE "IRS" \i � proposed..��SDD� XE "SDD" \i ��Software Design Document� XE "Software Design Document:SDD" \i � submitted for baseline.��IDD�IDD function change pages provided and submitted for baseline.��ITP� XE "ITP" \i �/STP� XE "STP" \i ��Updates to the STR� XE "STR" � prepared and submitted for review. The IPT  provided for baseline.��Detailed Design� XE "Detailed Design" \i ��Design completion.��CDR Package �Information has been available to SCRB members and designees via the TAMPS server for 10 calendar days.��

Activity: 	At the review formal presentations are to be provided to ensure requirements issues system, operational, and test concepts have been resolved and the detailed level design has been completed. Incremental CDR(S) may be scheduled to address the key items. The following are to be addressed:

�

CDR Key Items� XE "CDR Key Items" �

Product Development Plan� XE "Product Development Plan" \i ��Development schedule with all major activities including development, test, verification, and delivery. Organization entities and responsibility chain. Process review.��Metrics�Metrics status tracking requirements/statement of functionality volatility, staffing/CSSR, new/reused code estimate, IDD volatility, and requirements complexity.��Requirements�Requirements and statements of functionality. Changes to the specification and FRD - Parts 1 & 2.��Performance�Requirement performance criteria including DT/OT and/or FOT&E test parameters, timing, sizing, threshold, and through-put identified criteria baseline revalidation.��Dependency Schedule�Cost, funding, development approach, external support, test approach, facilities, COTS, etc. dependencies associated with each requirement revalidation.��Architecture�Description of system architecture and any changes to the architecture and/or function operation. ��MMI�Description of MMI menus and windows to satisfy the statements of functionality. MMI to requirements traceability. Actual MMI implementation as developed via Builder Accessory or equivalent tool demonstration.��IDD�Definition of IDD changes to the function and parameter level with identification of the effected MPMs. Description of method to ensure design is testable and maintainable.��Functionality�Description of the functionality associated with each requirement (FRD Part 3 review). Allocation of functionality to software units. Unit function, unit hierarchy, unit change extent. Input/output, invocation, and IDD usage described. Software safety and reliability items identified. Changes since the PDR. SDD� XE "SDD" \i � review.��Test Plan�Test process changes to requirement level and overall test plan including facilities, tools, and organizations. Description of the draft test procedures. Description of the formal test approach. FRD statement of test review and baseline.��External Interfaces�External interface modifications (systems and databases) and methods to coordinate changes.��Configuration Management� XE "Configuration Management" ��Methodology for incorporation of requirements in concurrent and/or future builds.��Implementation Schedule�Detailed plan describing software development including requirement implementation by development build, integration approach, assessment availability, STR� XE "STR" � correction approach, etc.��Logistics�Impacts of hardware/software change on Fleet units including transition process for reload of MPMs only, core only, or both. Impact on Fleet and/or development/test site hardware configurations.��Training�Impact to training materials, user manuals, and instruction.��Traceability�Requirements management process and tractability results (expanded to include test and IDD).��Risk Management� XE "Risk Management" ��Risk management approach with review of high and medium risk items, resolutions, and mitigation strategies.��Issues�Summary of issues/unknowns.��

Exit Criteria: 	Upon conclusion of the review and the completion of the milestone the following must be in place:

CDR Exit Criteria� XE "CDR Exit Criteria" �

Key Items�Key items adequately addressed.��IDD�IDD baselined.��FRD�Functional Requirements Document� XE "Functional Requirements Document:FRD" \i � (FRD) baselined.��SDD� XE "SDD" \i ��Software Design Document� XE "Software Design Document:SDD" \i � baseline.��ITP� XE "ITP" \i ��Integrated Test Plan� XE "Integrated Test Plan:ITP" \i � baselined.��Validated Requirements�List of validated requirements to undergo further design.��Deferred Requirements�List of deferred requirements to be reviewed at the next SCRB.��TRR Date�Scheduled date for the Test Readiness Review.��CDR Minutes�CDR minutes publication.��





Baselines



Deliverables

OTRR� XE "OTRR" \i � Checklist

�

Code and Unit Test� XE "Code and Unit Test" �



�
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Code and Unit Test� XE "Code and Unit Test" � Process



�
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Code and Unit test are the equivalent processes to implementing circuits in a hardware program. Using the PDL submitted to the data base, the coder first writes the code for the module in question. As with previous steps, each module should be traceable back to a requirement, all the way to the original concept of operations. This traceability is provided in the data base, and should be covered by the coder prior to writing the code. In this way the coder can ensure the module in question is valid and necessary. These checks provide an extra measure of quality to the system, and help alleviate re-coding efforts.

Following the coding of the module, the coder tests the module against a dummy TAMPS data set. In some cases, short stems and stubs will have to be written, to accept or input the data the module expects. These stems and stubs are simply data transfer elements, and require no quality control or other testing, other than to assure the data is passing correctly between the coded module and the stem or stub.

If the module returns the expected results, the coder can then send the module into the build test process. It is important to remember that the code must pass the unit test prior to submittal to a build. In this way, the coder can ensure the module is working correctly, greatly enhancing the ability to integrate the modules into a whole.

Purpose: 	Code and unit test. Developer site integration. Integration� XE "Integration" � within TAMPS baseline. Test and on-site assessment at TAMPS SSA.

Activity: 	This item includes the following activities:

•	Based upon the requirements and statements of functionality, develop and integrate software according to the build plan.

•	From the CM baseline create incremental development builds for test and analysis on representative Fleet hardware. 

•	Analyze operation to the system specification and FRD. 

•	Validate the test plan and procedures. 

•	Support independent MPM� XE "MPM" �  assessments. 

•	Finalize test descriptions.

Deliverable: 	The following documentation is available at the completion of the effort in final form on the TAMPS server (excluding source code) 10 calendar days prior to the STR� XE "STR" �R:

•	System Specification� XE "System Specification" \i � (SSDD� XE "SDD" \i �� XE "SSDD" \i �)

•	Functional Requirements Document� XE "Functional Requirements Document:FRD" \i � (FRD)

•	Product Development Plan� XE "Product Development Plan" \i �

•	TAMPS Requirement Tree

•	Requirements Traceability Matrix� XE "Requirements Traceability Matrix:RTM" \i �

•	Interface Requirements Specification� XE "Interface Requirements Specification" \i � (IRS� XE "IRS" \i �)

•	Software Requirements Specification (SRS)

•	Software Design Document� XE "Software Design Document:SDD" \i � (SDD� XE "SDD" \i �)�•	Interface Design Document (IDD)

•	Integrated Test Plan� XE "Integrated Test Plan:ITP" \i � (ITP� XE "ITP" \i �)

•	Software Test Plan� XE "Software Test Plan:STP" \i � (STP� XE "STP" \i �)

•	Software Test Description (STD)

•	Development STR� XE "STR" � Database

•	Thread, Functionality, Mission Critical, and Safety of Flight Compliance Test Reports

•	Frozen Source Code Baseline (SPS/VDD)��

Activities



Reviews/Meetings/Milestones

Code Walkthroughs� XE "Code Walkthroughs" �

These are informal walkthroughs.

Baselines



Deliverables



�

Hardware Requirements Analysis� XE "Hardware Requirements Analysis" �� XE "Requirements Analysis" �



�
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Activities

Reviews/Meetings/Milestones

Baselines

Deliverables



�

Hardware Preliminary Design� XE "Hardware Preliminary Design" �



�
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Processes



Activities



Reviews/Meetings/Milestones

HW/SW Preliminary Design Review (PDR)� XE "Preliminary Design Review (PDR)" � - Milestone



Baselines



Deliverables

�

Hardware Detailed Design� XE "Detailed Design" \i �� XE "Hardware Detailed Design" �



�
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Processes



Activities



Reviews/Meetings/Milestones

Detailed Design� XE "Detailed Design" \i � (PDL) Peer Reviews

HW/SW Critical Design Review (CDR)� XE "Critical Design Review (CDR)" � - Milestone



Baselines



Deliverables



�

Hardware Build/Buy� XE "Hardware Build/Buy" �



�
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Activities



Reviews/Meetings/Milestones



Baselines



Deliverables

�





























Phase III,  Production and Deployment �

Phase III,  Production and Deployment� XE "Production and Deployment" �



�
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Processes



Integration and Testing



The Program Test Plan is intended to define a schema for hierarchical testing of TAMPS software from the unit development to acceptance on the target system.  

Development process improvement is required due to the constrained time available for system test on the target system after delivery.  In order to avoid some of the limitations of past development and test procedures, the testers also support a system engineering role, enabling those representatives of the end user to become involved in the design and implementation process.  This will provide for the opportunity to correct/modify implementation problems early in the development/test cycle, instead of seeing the software for the first time during testing.  In this scheme, the developers and testers are all part of the software development team, involved in the entire development and test cycle.  

The Program Test Plan defines hierarchical phases through which all software development must proceed.  Different teams will be involved in Core as opposed to independent MPM development and initial test.  Each independent MPM must be integrated with Core and the other MPMs.  Finally the entire package is delivered to the target system, such as the DTC-2, and the delivery is verified to contain a correct implementation of all appropriate requirements.  At each stage, testing must be performed on the software, both functional and system wide.  Different methods are required during each phase to allow for proper testing and required modification.



The definition of each of the documents that define the software development and test, as well as a general discussion of each as related to the Program Test Plan, follows.



Statement of Requirement (SOR):  implementation independent directive defining the basic function to be supported by the system.  The SOR contains a minimum of detail in its statement.  The SOR does not contain a sufficient level of detail to be testable.



Statement of Functionality (SOF):  implementation dependent description of the implementation of each requirement in the SOR.  The software developer is the lead in the SOF definition and implementation, while the tester is responsible for review and modification.  The SOF is meant to provide a detailed description of each SRS requirement, or "shall" statement.  The SOF defines implementation of functionality, including the user interface, and contains a sufficient level of detail as to be testable.



Statement of Test (SOT):  implementation dependent description of the detailed test procedures which will be used to verify correct implementation of the SOR.  The tester is the lead in the SOT definition and implementation, while the developer is responsible for review and modification.  The SOT is generated directly from the SOF, so testing is in effect to the SOF.  Since testing has in the past been performed directly to the SRS, this defines a new approach to test definition.  Since testing is primarily interface driven, the SOT should be based on the user interface, with the tester indicating what actions will be performed during the test.



System Requirements Specification (SRS):  implementation dependent description of the functions and implementation to be supported by the system.  The SRS is derived from a combination of all SOFs which together define the system.  The SRS also contains a sufficient level of detail as to be testable.



Objectives



This Test Plan is intended to define and support each of the following objectives:



a.	Software development process improvement which supports a six week test 	period on the target system after a one month integration period.  

b.	A hierarchical development and test program, successively building in 	capability and functionality while providing for rational and timely testing 	during each phase. 

c.	Core software development, along with functional and system test.

d.	MPM software development, along with functional and system test.  

e.	Integration of Core and MPM software, along with hierarchical functional 	and system test.  

f.	Delivery of completed and verified TAMPS software builds to the target 	system.

g.	Functional and system test of the delivered build on the target system, 	limited to validation of the delivery and verification of the stability of build 	functionality only, including regression testing.  

h.	Delivery of a fully verified TAMPS build to outside agencies.



Issues



Time constraints for target system delivery and test dictate a more involved development effort, with extensive testing required on the development system prior to delivery.  There is general agreement that having the developers run system tests is beyond the scope of the development effort; thus, testers must perform that function on the development system as soon as code is available to test, well prior to delivery.



The six week post-delivery test time available on the target system also requires a minimum of delivery rejection and requirement failure necessitating software re-delivery, correct design and implementation from user perspective on the first delivery, and a minimum of re-design required after any code is developed.  Though the SOF is a detailed plan for functionality which satisfies each requirement, the actual implementation of the functionality can be open to a wide range of interpretation.  A local representative of the end user must be involved in the detailed design process early while the functional implementation is still flexible enough to correct errors and improve the user interface.  



Testers, with their background and mission planning/execution experience, are the local representatives of end users.  As such, they generally have a better grasp on the big picture of how each piece of implemented functionality fits with the rest of the TAMPS software and the concept of operations by the end user, from functional, system setup, and overall design viewpoints.  Thus testers must be involved in the system design and development, not just after code is compiled.  There should be a detailed peer design review, a white board session, between developers and local testers before code is written to ensure both developers and testers agree on the implementation issues involved.  



The implementation of the combined development test team becomes more difficult when members of the team are spread among more than one geographic site.  This problem is alleviated somewhat since all integration will occur at Point Mugu, but the involvement of the tester in detailed design and unit development will require coordination through teleconference, VTC, and periodic travel meetings.  Face-to-face meetings between members of the development team for each functional area should be a matter of course before each new phase of development.  When other travel is required, it should be the responsibility of the tester to recognize the requirement and coordinate the travel with developer counterparts.



In addition to personnel tasking, the requirement for new hardware to support the additional personnel involved in the development cycle must be assessed.  Under this plan, each tester will be involved daily on the development hardware in supporting the development cycle.



Proposed Test Plan



The Program Test Plan is broken into five phases outlined below:  Functional Unit Development, which includes both Core Functional Units and entire MPMs; Development System Integration and Test, which includes testing the development baseline on the development system; Target System Test, with the CM build on the target system(s); Verification & Validation (V&V), where the baselined software is further tested by multiple agencies, including MPM sponsors, AIR-530, and the TAMPS SSA; and DT/OT, where applicable.



Core Development Trouble Reports



An STR� XE "STR" � is only valid when written against baselined software.  Since the Development System software is not baselined, any problem discovered during testing on the development system can not be documented using a TAMPS STR.  The expansion of the development/integration/test process to include Test personnel in an interactive role with developers requires the creation of a Core development trouble reporting system used to track problems found during test and resolution of those problems.



The Development Trouble Report (DTR) will be used during the development, integration, and test cycle prior to CM delivery to track problems and problem resolution.  The DTR is primarily intended as a formal means of communication between tester and developer to ensure problems identified by the tester are identified to the cognizant developer, and corrections made by the developer are identified to the tester.  



The originator of each DTR will assign a MIL-STD-2167A priority to the DTR.  Any DTR assigned a Priority 1 or 2 will be delivered directly to the cognizant developer for correction of the problem.  Any DTR assigned a Priority 3 or below will be forwarded to a NAWCWPNS representative for approval prior to correction.



MPM and Core Functional Unit Development



Core Develope r Responsibility



The responsibilities of the primary individual assigned to each functional area include the following.



a.	Develop an SOF for each SOR.

b.	Review each SOT as it is developed.

c.	Prior to software development, ensure tester review of the detailed design 	for each functional unit, and coordinate necessary modifications with tester. 

d.	Develop the functional unit software per the SOF.

e.	Build the functional unit against the development baseline, ensuring there 	are no fatal errors and no warnings generated during the build.

f.	Test each functional unit with the development baseline using Lint and 	Purify on all modified or new code.  Ensure all errors generated by Lint and 	Purify are corrected.

g.	Assess each functional unit and identify functional units ready for check-in 	to the development baseline.  



MPM Developer Responsibility



The responsibilities of each MPM developer include the following.



a.	Develop and test the MPM software per the MPM specific development and 	test plans, using TAMPS SSA supplied Core development baseline 	software.

b.	Install the MPM source code in the TAMPS SSA Staging Area on the 	development system.

c.	Build the MPM in the Staging Area against the development baseline, 	ensuring there are no fatal errors and no warnings generated during the 	build.

d.	Test the MPM with the development baseline using Lint and Purify on all 	modified or new code.  Ensure all errors generated by Lint and Purify are 	corrected.

e.	Assess the MPM regarding readiness for check-in to the development 	baseline.  



Test/System Engineer Responsibility



The functional areas for which each tester is primarily responsible will be identified early in the development cycle, before SOFs are written if possible.  Where possible by expertise and background, multiple testers will support each functional area.  The local responsibilities of the primary individual assigned to each functional area include the following.



a.	Review each SOF pertaining to that functional area as it is developed.

b.	Develop an SOT for each SOF in that functional area.

c.	Prior to software development, review the detailed design for each 	functional unit, and coordinate necessary modifications with developers. 

MPM and  Core Functional Unit Assessment

The MPM and Core Unit Assessment shall be used to determine the readiness of a functional unit for integration into the TAMPS Development Baseline.  The functional unit will be checked in to the Development Baseline only upon satisfaction of the following criteria:

a.	The functional unit shall build against the Development Baseline with no 	compiler generated Warning or Fatal Error messages.

b.	The functional unit shall be tested with Lint and Purify, and any errors 	identified during that testing shall be corrected.

c.	For Core Functional Units, the FRD Unit Level Tests shall be completed 	without failure.

d.	For MPMs, the MPM specific test plan and appropriate assessment shall be 	completed.

�

Development Baseline Integration and Test



All integration of MPM software with Core will be performed by the TAMPS Software Support Activity (SSA), NAWCWPNS Point Mugu.  The integrated software will be subject to system test on development hardware at the SSA.



Core Developer Responsibility



The responsibilities of the primary individual assigned to each functional area include the following.



a.	Check each functional unit into the development baseline.

b.	Ensure each functional unit builds properly in the development baseline.

c.	Identify functional units ready for test in the development baseline to the 	cognizant tester on a routine basis.  

d.	Identify DTRs fixed by each delivery to the cognizant tester.

e.	Support test of each functional unit in the development baseline.

f.	Coordinate correction of software problems with the cognizant tester.



MPM Developer Responsibility



The responsibilities of each MPM developer include the following.



a.	Check the MPM into the development baseline.

b.	Ensure the MPM builds properly in the development baseline.

c.	Identify the MPM ready for test in the development baseline to the cognizant 	tester on a routine basis.  

d.	Support test of the MPM in the development baseline.

e.	Coordinate correction of software problems with the cognizant tester.

�

Test/System Engineer Responsibility



Where possible by expertise and background, multiple testers will support each functional area.  The local responsibilities of the primary individual assigned to each functional area include the following.



a.	Perform functional and system test on the development system as each 	functional unit is developed and integrated into the development baseline.  	Each functional unit, including each MPM, will be tested to ensure the unit 	works properly, and that it works correctly as an integrated part of the entire 	system, including non-interference with other units.  Testing includes 	verification of:  satisfaction of the SOF; usability of the design, including 	design approach, design of functionality, availability of that functionality to 	the end user, and user interface; and resolution of software errors in design 	implementation.  

b.	Use the DTR to identify each implementation problem discovered on the 	development system and coordinate its correction with developers.

c.	Address and resolve issues (data, code/design problems, delivery schedule 	and content) under own purview with a single point of contact/responsibility 	in the lab, or directly with program management/MPM sponsors.

d.	Prior to CM delivery, assess acceptability of the software build on the 	development system.  Failure of the assessment will require a return to Unit 	Level development and test, and subsequent re-execution of all steps leading 	to CM delivery of the software build.



Development Baseline Assessment



The Development Baseline Assessment shall be used to determine the acceptability of the Development Baseline for CM delivery and installation on the target system(s).



Each software build has a number of requirements which that build is specifically intended to satisfy.  Those requirements are defined by the FRD for that build, and the acceptability assessment will specifically address those requirements.  During Integration and System level testing, each build Requirement will be assigned a status based on the demonstrated implementation of that requirement.  The implementation of each requirement will be based on the satisfaction of the SOT written to test that requirement.  The status will be one of the following:

�

RED:	the requirement is not implemented, functional, or usable. 

YELLOW:	the requirement is not fully implemented, functional, or usable; there are one or more Priority 1 or 2 DTRs, written specifically against the tested requirement, which are not in a CLOSED status; or there are one or more Priority 1 or 2 STR� XE "STR" �s, written specifically against the tested requirement, which are in an OPEN status.  

GREEN:	the requirement is fully implemented, functional, and usable; there is no DTR above a Priority 3, written specifically against the tested requirement, which is not in a CLOSED status; and there is no STR� XE "STR" � above a Priority 3, written specifically against the tested requirement, which is in an OPEN status.



The Development Baseline will be accepted for CM delivery only upon satisfaction of the following criteria:



a.	There shall be no build Requirement with a Red or Yellow status.

b.	There shall be no Priority 1 or 2 DTR, written against any portion of the 	software to be delivered, not in a CLOSED status.

c.	There shall be no Priority 1 or 2 STR� XE "STR" �, previously written against any 	portion of the software to be delivered, in an OPEN status.

d.	There shall be no compiler Warnings or Fatal Errors generated during the 	build of the development baseline.



Target System Test



The CM Baselined software will be subject to system test on target system hardware at the TAMPS SSA.  Any software build released to an outside agency must first be subject to test on the target hardware.



Core Developer Responsibility



The responsibilities of the primary individual assigned to each functional area include the following.



a.	Deliver software to CM for baseline build.

b.	Support test of CM baseline software on target system.

c.	Coordinate correction of software problems with the cognizant tester.



MPM Developer Responsibility



a.	Deliver MPM source to CM for baseline build.

b.	Support test of CM baseline software on target system.

c.	Coordinate correction of software problems with the cognizant tester.

d.	Remove MPM source from the development baseline and Staging Area.

e.	Conduct concurrent test of the CM baseline MPM and Core on MPM 	development hardware.



Test/System Engineer Responsibility



Where possible by expertise and background, multiple testers will support each functional area.  The local responsibilities of the primary individual assigned to each functional area include the following.



a.	Advise delivery testers (if different from responsible party) of delivery 	issues, areas to test, and issues for test.

b.	Install CM baseline software on the target system.  

c.	Perform and coordinate development test on the target system.  Target 	system test will be limited to validation of the delivery and stability of build 	functionality only as defined by the SOTs.  All software problems not 	related directly to installation on the target system are expected to be 	resolved prior to delivery.  Each functional unit, including each MPM, will 	be tested to ensure the unit works properly, and that it works correctly as an 	integrated part of the entire system, including non-interference with other 	units.  Testing includes verification of:  satisfaction of the SOF; usability of 	the design, including design approach, design of functionality, availability 	of that functionality to the end user, and user interface; and resolution of 	software errors in design implementation.

d.	Perform thread tests as appropriate.  

e.	Perform regression test using regression test tools, such as XRunner, as the 	delivery schedule allows.  Regression test shall include concurrent operation 	of multiple MPMs, and shall verify each MPM correctly interacts with Core 	and other MPMs.

f.	Test STR� XE "STR" �s in a TEST status for closure.

g.	Identify each implementation problem discovered on the target system, 	advise the developers of problems on a daily basis, generate STR� XE "STR" �s, and 	coordinate correction of each problem with the appropriate developer.

h.	Assess acceptability of the software build on the development system.  	Failure of the assessment will require a return to Unit Level development 	and test, and subsequent re-execution of all steps leading to test of a new 	CM baseline delivery.



Target System Assessment



The Target System Assessment shall be used to determine the acceptability of the CM Baseline for delivery to V&V or DT/OT.



Each software build has a number of requirements which that build is specifically intended to satisfy.  Those requirements are defined by the FRD for that build, and the acceptability assessment will specifically address those requirements.  During Integration and System level testing on the target system(s), each build Requirement will be assigned a status based on the demonstrated implementation of that requirement.  The implementation of each requirement will be based on the satisfaction of the SOT written to test that requirement.  The status will be one of the following:



RED:	the requirement is not implemented, functional, or usable. 

YELLOW:	the requirement is not fully implemented, functional, or usable; there are one or more Priority 1 or 2 STR� XE "STR" �s, written specifically against the tested requirement, which are not in a CLOSED status.  

GREEN:	the requirement is fully implemented, functional, and usable; there is no STR� XE "STR" � above a Priority 3, written specifically against the tested requirement, which is not in a CLOSED status.



The Development Baseline should be accepted for further V&V or DT/OT testing only upon satisfaction of the following criteria:



a.	There shall be no build Requirement with a Red or Yellow status.

b.	There shall be no Priority 1 or 2 STR� XE "STR" �, written against any portion of the 	software to be delivered, not in a CLOSED status.



Verification and Validation



Acceptance of the CM Baseline build on the target system(s) will allow V&V of the build by various test agencies to begin.  V&V includes independent test by MPM sponsors or user community representatives, flight performance test by AIR-530 representatives, and continued test by the TAMPS SSA.  



Independent agency test will include verification of new requirements as well as Thread tests and other functional regression testing.  TAMPS SSA test will include continued thread test, regression test, and STR� XE "STR" � closure.  New software problems found will be documented in STRs written against the CM Baseline.



Each agency will independently assess the acceptability of the build, for fleet interim release or DT/OT as appropriate, regarding the MPM or functional area for which it has responsibility.  Failure of the assessment will require a return to Unit Level development and test, and subsequent re-execution of all steps leading to V&V test of a new CM baseline delivery.



DT/OT



If required for fleet delivery of the baselined build, acceptance of the V&V results will allow DT/OT by OPTEVFOR to begin.  Concurrently with OPTEVFOR's evaluation, the TAMPS SSA will execute the entire set of Software Test Descriptions for the build.  



Off-site Coordination



The involvement of the tester in detailed design and unit development will require coordination through teleconference, VTC, and periodic travel meetings.  Face-to-face meetings between members of the development team for each functional area should be a matter of course before each new phase of development.  When other travel is required, it should be the responsibility of the tester to recognize the requirement and coordinate the travel with developer counterparts.



Test Hardware



a.	Development system:

1) SPARC 10

2) DTC-2 set up as a client to the development system

b.	Target system

1) DTC-2 in dual configuration, independent from the development system

2) ACE-VME

3) TAC-3

4) TAC-4

�

Action Required



a.	Identify functional area tasking of individual testers.

b.	Assess hardware requirements to support the development cycle with the 		new team responsibilities.  There may be a requirement for more 	development workstations, given that testers will be routinely testing on the 	development system.  Another possibility is to network the standalone 	DTC-2 into the development system so testers have access to the 	development tamps baseline with target hardware.  The development /tamps 	baseline and COTS could be directly mounted on the DTC-2.  This would 	leave two DTC-2 machines in the Client/Server configuration as isolated 	machines for the post-delivery target system test portion of this plan.  This 	option must also account for requirements to support testing on other 	possible hardware hosts, including ACE-VME, TAC-3, and TAC-4.



STR� XE "STR" � Resolution
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This process takes the place of the "traditional" integration and testing process. The reason for this change from the previously accepted practice is that this process is an improvement over the old one. For example, the standard integration and test process does not include users and other stakeholders in the test process. Not only does this preclude instantaneous answers to questions regarding a subsystem action, it also does not allow for management oversight in the form of a review board. The review board intakes "fixes" to the integration of TAMPS and culls out those items which are prioritized according to their criticality.

The TAMPS STR� XE "STR" � Fixes� XE "STR Fixes" � and Testing process not only has input in the form of Fleet Users and MPM� XE "MPM" � Developers, it also has the TAMPS Review Board� XE "TAMPS Review Board:TRB" \i � (TRB� XE "TRB" \i �) which reviews each problem or concern, in the form of a System Trouble Report (STR). The TRB meets on a regular basis, usually weekly during the integration and testing period, to review STR's submitted during that period. Since STR's are submitted from different sources, duplication is avoided by first culling those STR's which have already been approved. If the STR is already in the system, the original is sent back to the originator with a message to that effect. If the STR is approved, the TRB reviews it for priority assignment. 

The TAMPS Laboratory then attempts to duplicate the problem specified in the STR� XE "STR" �. If it cannot be duplicated, it is sent back to the originator. When the problem is duplicated, it is then assigned a priority and submitted for fixing. Generally speaking, priorities 1, 2, and 3 are given the most attention. When the problem is corrected, the module in question is resubmitted for integration into the system. System testing, while a stand-alone process in and of itself, is included in the overall STR fixes process because they are important to the overall integration effort. This is another difference in this process. Although testing is a separate process, it fits within the overall "Fixes" process in order to call attention to the problems uncovered, and to provide a TAMPS baseline from which an integrated module has been tested as many times as necessary to ensure its successful inclusion in the final product.

The remainder of this section discusses the individual process steps in greater detail.

Fleet/MPM� XE "MPM" � Users Problem Identification� XE "Problem Identification" �

The important aspect of this process is that it includes Alpha and Beta testers which are Fleet Users. These users are pilots at the Strike Warfare Center in Fallon, NV. Additionally, MPM� XE "MPM" � Developers are included as Beta testers, as well as testers within the realm of their own MPM interests. This approach ensures that real-world users of TAMPS are the people who uncover those items which could cause TAMPS to fail, either technically or from a perspective level. For example, Man Machine Interface issues can be addressed as they occur. In this way, the end-user can expect to see a finished TAMPS which conforms to his or her desired interface.

Users submit an STR� XE "STR" � form which must contain, at a minimum, the following:

Date and Time of the error;

The TAMPS object in which the error occurred (for example, "Pull Down Menu");

All relevant contact information on the submitter, and;

A complete description of the problem.

These STR� XE "STR" �'s are then submitted either electronically or by mail to NAWCWPS Point Mugu, for inclusion in a TRB� XE "TRB" \i � meeting.

�TRB� XE "TRB" \i � Approval and Priority Assignment
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The TAMPS Review Board� XE "TAMPS Review Board:TRB" \i � meets on a regular basis to review and approve submitted STR� XE "STR" �s. Further important steps for this process are assignment of priorities to the STRs as well as determining if the STR is a "must fix" problem regardless of the priority assignment. The following describes the decision process depicted on the facing page.

1.	Duplicate STR� XE "STR" �? 

	Determines if the STR� XE "STR" � has already entered the system. If so, it is sent back to the originator. 

2.	Causes System Crash?  (Priority 1)

	If the problem in question causes a system crash, it is immediately assigned a priority 1 and submitted to the STR� XE "STR" � data base for resolution.



3.	Work Around?  (Priority 2)

	If the problem does not cause a system crash, but no work-around exists to compensate, a priority 2 is assigned, and the STR� XE "STR" � is entered into the system.

4.	Must Fix?  (Priorities 3, 4, or 5)

	If there is a work-around, priority assignment then falls into the standard Mil-Std-2167A priority assignment algorithm, with one exception. This exception is the "Must Fix" category.

	This category accounts for STR� XE "STR" �s which may not keep the system from operating, but which must be fixed in order to satisfy Fleet User's or MPM� XE "MPM" � developers needs. An example of this would be an STR submitted which falls into a priority 4, but if not operational, would cause an MPM developer to have to create the functionality within the MPM, when other MPMs have use for the same functionality. In this case, the STR must be corrected because TAMPS core must have the operational capabilities desired by the users. TAMPS MPM developers submit these "must fix" categories through the process called "MPM Developers Interface� XE "MPM Developers Interface" �", later in this document.	

5.	Assign Priority 3, 4, or 5

	In the case where the STR� XE "STR" � is not a "Must Fix", normal 2167- A priorities are then assigned and the STR is submitted to the data base.



�TAMPS Review Board� XE "TAMPS Review Board:TRB" \i �

�
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The TAMPS Review Board� XE "TAMPS Review Board:TRB" \i � (TRB� XE "TRB" \i �) operates as a clearinghouse for problem identification and correction. In this role, the TRB operates on a continuing cycle of intake, verifying uniqueness, establishing validity, assigning correction actions and validating completion of the correction.

The TRB� XE "TRB" \i � operates within the framework as representatives of the TAMPS Integrated Process Team Technical Director. As such, STR� XE "STR" �s and other fixes are ultimately approved by that office. In certain cases, problem identification revolves around a requirement which cannot be included in the release of TAMPS being worked at any given time. In these cases, the IPT will recommend the fix be delayed until the release following the current release.

The important element of the TRB� XE "TRB" \i � is the make-up of the membership. It consists of developers and testers, as well as managers for the TAMPS release in question. In this way, problems can be identified quickly and resolution action can be decided in a faster time-frame.  

�Problem Correction� XE "Problem Correction" �
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STR� XE "STR" � corrections are assigned to the developer of the module against which an STR is assigned. A schedule is provided for the fix and the STR then enters the developers correction process. Once the STR has been corrected by the developer, it is submitted to configuration management for inclusion in the next "Build" cycle for the subject TAMPS release. The testing organization reviews the fix, tests it and validates that the problem has been corrected and no other problems have been propagated into the system.

The fix is then submitted to the TRB� XE "TRB" \i � for approval and entered into the TAMPS baseline.











�

Integration� XE "Integration" �
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Testing within the TAMPS process is "non-standard" from a process perspective. Although "traditional" process definitions would separate testing activities from correction activities, the two are interlinked throughout the life-cycle of a system. This is true for development and post deployment software support. For this reason, the TAMPS testing process supports not only development testing, it supports problem correction testing as well.

Note that the Test Planning Working Group� XE "Test Planning Working Group" \i � approves tests for the TAMPS baseline. This process ensures the TPWG has control over all testing documentation and reports produced by TAMPS. Further, the MPM� XE "MPM" � working group and the Interface Control working group are part of this process, to ensure tests and changes are relevant to the individual areas of interest. For example, if the TRB� XE "TRB" \i � disapproves a specific change, the MPM working group could submit the rationale for performing the change, and when possible, have that change incorporated. This process is unique in that it includes all organizations interested in the testing of the system itself, with subsequent changes approved by other organizations. In this way, quality of the final product can be monitored by those organizations which will have to use it.

The remainder of this section describes the testing sub-processes in detail.



Testing Process� XE "Thread Testing" �





Fleet Release� XE "Fleet Release" �
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There are three types of releases for TAMPS. These are:

Major Release� XE "Major Release" � - wherein the architecture changes dramatically, such as evolving from TAMPS 5.x series to the TAMPS 6.x series;

Minor Release� XE "Minor Release" \i � - which changes certain aspects of the Interface Design, but leaves the architecture essentially intact, and;

Maintenance� XE "Maintenance" � Release� XE "Maintenance Release" � - which provides problem corrections and changes to the operational characteristics, but which do not affect the Interface Design.

In the first two cases, testing is done to ensure TAMPS remains operational. For Major Release� XE "Major Release" �s, complete regression testing is performed on the entire system. For Minor Release� XE "Minor Release" \i �s, regression testing is performed on those parts of the Interface Design which are affected by the changes. In the case of Maintenance� XE "Maintenance" � releases, testing is performed on the changes, but complete regression testing is not conducted because it is unnecessary.

Testing is conducted, changes sent to the distribution center, and forwarded to the fleet. As soon as a release is sent to the fleet, that release enters the Post Deployment Software Support phase.

The remainder of this section describes the various testing criteria for each level of test.

Major



Minor



Maintenance� XE "Maintenance" �





Activities



�

Reviews/Meetings/Milestones



Test Readiness Review (TRR)� XE "Test Rediness Review (TRR)" � - Milestone� XE "Milestone" �

Purpose: 	Determine readiness for DT/OT (V & V) and MPM� XE "MPM" � certification test. Freeze baseline.

Entry criteria: 	Prior to the review the following must have been accomplished:

TRR Entry Criteria� XE "Entry Criteria" \i �

CDR Milestone� XE "Milestone" ��CDR successfully completed and action items addressed.��Current Documentation�System specification, IDD, FRD, IRS� XE "IRS" \i �, SRS, SDD� XE "SDD" \i �, STP� XE "STP" \i �, ITP� XE "ITP" \i �, STD, and training documentation represent the system to undergo formal test.��STR� XE "STR" � Closure�No outstanding Priority 1/2 STR� XE "STR" �s in the Devel�op�ment STR database.��Tests Results�Results of testing including functional, mission critical, safety of flight, and thread.��MPM� XE "MPM" � Assessment�Each affected MPM� XE "MPM" � has completed assessment tests, concurred with the Integrated Test Plan� XE "Integrated Test Plan:ITP" \i �, and prepared Certification procedures.��System Baseline�Hardware and software baselines are frozen and under configuration control.��TRR Package�Information has been available to SCRB members and designees via the TAMPS server for 10 calendar days.��

Activity: 	The OTRR� XE "OTRR" \i � checklist and other key items are reviewed in product context to assess quality for DT/OT and MPM� XE "MPM" � certifications. The status and results of entry criteria will be reviewed.

TRR Key Items� XE "TRR Key Items" �

PEO(T) OTRR� XE "OTRR" \i � Checklist�Each item in the checklist (see Appendix A) addressed.��Development Plan�Development schedule with all major activities including development, test, verification, and delivery. Organization entities and responsibility chain. Process review.��Metrics�Metrics status tracking requirements/statement of functionality volatility, staffing/CSSR, new/reused code statistics, STR� XE "STR" � volatility statistics, require�ments/functionality satisfaction (threads/RAM test) statistics, IDD volatility, and requirements complexity.��Internal Test Results�Identification  of any changes in the test approach presented at the CDR. Evidence that the software has been correctly  tested  according to the  system speci�fication and FRD. Presentation of any re�main�ing problems. Testing demonstrates design/ implementation is stable and safe, new/modified re�quire�ments have been met, and retained functions have been preserved.��Requirements�Presentation of any requirements, performance criteria, concept of operations, and statement of functionality. Changes since the CDR.��Interface�Presentation of interface (external or internal) changes since the CDR.��Traceability�Traceability matrix showing trace from list of requirements to system specification to FRD to test procedures to test results. All requirement and functionality change was authorized and approved.��STR� XE "STR" � Database�The collective effects of open STR� XE "STR" �s have been reviewed by the project team and judged acceptable.��Facilities�Status of all facilities required to support formal test.��Risk Management� XE "Risk Management" ��Risk management approach with review of high and medium risk items, resolutions, and mitigation strategies.��Issues�Summary of issues/unknowns��

Exit Criteria: 	Upon conclusion of the review and the completion of the milestone the following must be in place:

�

TRR Exit Criteria� XE "TRR Exit Criteria" �

Key Items�Key items adequately addressed.��Media�Media is available to load and execute DT/OT and certification tests.��Facilities�Facilities and hardware are available to perform DT/OT and certification tests.��Test Documents�ITP� XE "ITP" \i �, certification procedures, and DT procedures are available.��TRR Minutes�TRR minutes publication.��Approval�PMA-233 approval to proceed with test.��



Purpose: 	Perform DT/OT and MPM� XE "MPM" � certifications.

Activity: 	Execute certification and DT/OT procedures according to the Integrated Test Plan� XE "Integrated Test Plan:ITP" \i �

Deliverable: 	Test reports



Release Review� XE "Release Review" � - Major Release� XE "Major Release" �



Purpose: 	Assessment of FOT&E results. Overall assessment for release. 

Entry criteria: 	Prior to the review the following must have been accomplished:

RR (Major Release� XE "Major Release" �) Entry Criteria� XE "Entry Criteria" \i �

OTRR� XE "OTRR" \i � Milestone� XE "Milestone" ��OTRR� XE "OTRR" \i � successfully completed and action items addressed.��Current Documentation�System specification, IDD, FRD, IRS� XE "IRS" \i �, SRS, SDD� XE "SDD" \i �, ITP� XE "ITP" \i �, STD, and training documentation represent the system to undergo release.��STR� XE "STR" � Closure�No outstanding Priority 1 or 2 STR� XE "STR" �s in the STR database. Collective effects of all Open STRs judged acceptable.��Formal Tests�FOT&E completed and reports provided.��System Baseline�Hardware and software baselines are frozen and under configuration control.��Transition Plan�Plan and schedule for Fleet transition to release completed and approved��Release Review� XE "Release Review" � Package�Information has been available to SCRB members and designees via the TAMPS server for 10 calendar days.��

Activity: 	Proceed through the OTRR� XE "OTRR" \i � checklist.

RR (Major Release� XE "Major Release" �) Key Items

PEO(T) OTRR� XE "OTRR" \i � Checklist�Each item in the checklist (see Appendix A) addressed.��Formal Test Results�Identification  of any changes in the test approach presented at the OTRR� XE "OTRR" \i �. Evidence that the soft�ware has been correctly tested according to the  system specification and FRD. Presentation of any re�main�ing problems. Testing demonstrates design/ implementation is stable and safe, new/modified re�quire�ments have been met, and retained functions have been preserved.��Traceability�Traceability matrix showing trace from list of requirements to system specification to FRD to test procedures to test results. All requirement and functionality change was authorized and approved.��STR� XE "STR" � Database�The collective effects of open STR� XE "STR" �s have been reviewed by the project team and judged accept�able.��Documents�System specification, FRD, IRS� XE "IRS" \i �, SRS, SDD� XE "SDD" \i �, IDD, ITP� XE "ITP" \i �, and STD represent the developed and test system.��Transition�Status of all Fleet configurations and adequacy to accept the release. Transition plan presented. Method to insure quality of media and installation procedure presented.��Risk Management� XE "Risk Management" ��Risk management approach with review of high and medium risk items, resolutions, and miti�gation strategies.��Issues�Summary of issues/unknowns.��

Exit Criteria: 	Upon conclusion of the review and the completion of the milestone the following must be in place:

RR (Major Release� XE "Major Release" �) Exit Criteria

Key Items�Key items adequately addressed.��Representative Media�Media is available to distribute Fleet Release� XE "Fleet Release" �.��FR Minutes�FR minutes publication.��Approval�PEO(T) approval to proceed with release.��

�

Fleet Release� XE "Fleet Release" � Review� XE "Release Review" � - Minor Release� XE "Minor Release" \i �



Purpose: 	Assessment of DT/OT and certification results. Overall assessment for release. 

Entry criteria: 	Prior to the review the following must have been accomplished:

RR (Minor Release� XE "Minor Release" \i �) Entry Criteria� XE "Entry Criteria" \i �

TRR Milestone� XE "Milestone" ��TRR successfully completed and action items addressed.��Current Documentation�System specification, IDD, FRD, IRS� XE "IRS" \i �, SRS, SDD� XE "SDD" \i �, STP� XE "STP" \i �, ITP� XE "ITP" \i �, STD, and training documentation represent the system to undergo release.��STR� XE "STR" � Closure�No outstanding Priority 1 or 2 STR� XE "STR" �s in the STR database. Collective effects of all Open STRs judged acceptable.��Formal Tests�Certification and DT/OT tests completed and reports provided.��System Baseline�Hardware and software baselines are frozen and under configuration control.��Transition Plan�Plan and schedule for Fleet transition to release completed.��Release Review� XE "Release Review" ��Information has been available to SCRB members and designees via the TAMPS server for 10 calendar days.��

Activity: 	Proceed through the OTRR� XE "OTRR" \i � checklist.

RR (Minor Release� XE "Minor Release" \i �) Key Items

PEO(T) OTRR� XE "OTRR" \i � Checklist�Each item in the checklist (see Appendix A) addressed.��Formal Test Results�Identification  of any changes in the test approach pre�sented at the STR� XE "STR" �R. Evidence that the software has been correctly tested according to the system specification and FRD. Presentation of any re�maining problems. Testing demonstrates design/ im�ple�mentation is stable and safe, new/modified require�ments have been met, and retained functions have been preserved.��STR� XE "STR" � Database�The collective effects of open STR� XE "STR" �s have been reviewed by the project team and judged acceptable.��Documents�System specification, FRD, IRS� XE "IRS" \i �, SRS,, SDD� XE "SDD" \i �, IDD, ITP� XE "ITP" \i �, and STD represent the developed and test system.��Transition�Status of all Fleet configurations and adequacy to accept the release. Transition plan presented. Method to insure quality of media and installation procedure presented.��Risk Management� XE "Risk Management" ��Risk management approach with review of high and medium risk items, resolutions, and mitigation strategies.��Issues�Summary of issues/unknowns��

Exit Criteria: 	Upon conclusion of the review and the completion of the milestone the following must be in place:

RR (Minor Release� XE "Minor Release" \i �) Exit Criteria

Key Items�Key items adequately addressed.��Representative Media�Media is available to distribute Fleet Release� XE "Fleet Release" �.��RR Minutes�RR minutes publication.��Approval�PMA-233 approval to proceed with release.��

�

Operational Test Readiness Review (OTRR� XE "OTRR" \i �) - Milestone� XE "Milestone" �

Purpose: 	Overall assessment for release to COMOPTEVFOR for test.

Entry criteria: 	Prior to the review the following must have been accomplished:

OTRR� XE "OTRR" \i � Entry Criteria� XE "Entry Criteria" \i �� XE "OTRR Entry Criteria" �

TRR Milestone� XE "Milestone" ��TRR successfully completed and action items addressed.��Current Documentation�System specification, IDD, FRD, IRS� XE "IRS" \i �, SRS, SDD� XE "SDD" \i �, ITP� XE "ITP" \i �, STD, and training documentation represent the system to undergo formal test.��STR� XE "STR" � Closure�No outstanding Priority 1 or 2 STR� XE "STR" �s in the STR database.��DT/OT�DT/OT has been completed and a test report prepared.��MPM� XE "MPM" � Certification�Each affected MPM� XE "MPM" � has completed certification tests and prepared a test report.��System Baseline�Hardware and software baselines are frozen and under configuration control.��

Activity: 	The OTRR� XE "OTRR" \i � checklist and other key items are reviewed in context of DT/OT and MPM� XE "MPM" � results. The status and results of entry criteria will be reviewed.

OTRR� XE "OTRR" \i � Key Items� XE "OTRR Key Items" �

PEO(T) OTRR� XE "OTRR" \i � Checklist�Each item in the checklist (see Appendix A) addressed.��Formal Test Results�Identification  of any changes in the test approach presented at the TRR. Evidence that the software has been correctly  tested  according to the  system specification and FRD. Presentation of any remaining problems. Testing demonstrates design/implementation is stable and safe, new/modified requirements have been met, and retained functions have been preserved.��Traceability�Traceability matrix showing trace from list of requirements (mission critical, safety of flight, and essential) to system specification to FRD to test procedures to test results. All requirement and functionality changes authorized and approved.��STR� XE "STR" � Database�The collective effects of open STR� XE "STR" �s have been reviewed by the project team and judged acceptable.��Documents�System specification, FRD, IRS� XE "IRS" \i �, SRS, SDD� XE "SDD" \i �, IDD, ITP� XE "ITP" \i �, and STD represent the developed and test system.��Facilities�Status of all facilities required to support formal test.��Risk Management� XE "Risk Management" ��Risk management approach with review of high and medium risk items, resolutions, and mitigation strategies.��Issues�Summary of issues/unknowns��

Exit Criteria: 	Upon conclusion of the review and the completion of the milestone the following must be in place:

OTRR� XE "OTRR" \i � Exit Criteria� XE "OTRR Exit Criteria" �

Key Items�Key items adequately addressed��Media�Media is available to commence FOT&E.��Facilities�Facilities and hardware are available to perform FOT&E.��Test Documents�TEMP and FOT&E test plan are current.��OTRR� XE "OTRR" \i � Minutes�OTRR� XE "OTRR" \i � minutes publication.��Approval�PEO(T) approval to proceed with test.��
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Maintenance� XE "Maintenance" �
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Figure 3.5 - � SEQ Figure_3.5_- \* ARABIC �2� Maintenance Process

PDSS is the function which provides for problem identification and correction after a release under configuration management, has been sent to the fleet. PDSS works in precisely the same manner as the "STR� XE "STR" � Fixes� XE "STR Fixes" � and Testing Process" described in an earlier section. Like the STR fixes and testing process, the submitter receives notification of the status of the STR sent. Additionally, the TAMPS Technology Manager will resolve issues and conflicts regarding requirements shortfalls, and report the outcome to the submitter.
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Section 4 - Support Processes� XE "Support Processes" �
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MPM� XE "MPM" � Development Process Interface� XE "MPM Development Process Interface" �
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One of the most important aspects of the TAMPS process are the interfaces between the MPM� XE "MPM" � developers and the TAMPS core project. Due to the nature of TAMPS, i.e., a core set of computing services to which various MPMs attach, the communications path must be open and accessible. The specific functions are:

Creation and maintenance of the MPM� XE "MPM" � Developers Handbook which  provides insight and technical interface information for MPM developers.

Representation of TAMPS core personnel at MPM� XE "MPM" � Working Group meetings and MPM developers reviews.

Providing the TAMPS Laboratory facilities, telephone support and one-on-one technical meetings to resolve issues and implement MPMs in the most efficient way.

Integration� XE "Integration" � of TAMPS MPMs into core through the laboratory.

Resolving and reporting issues in order to facilitate MPM� XE "MPM" � development and integration.

MPM� XE "MPM" � Developers Handbook



The MPM� XE "MPM" � Developers Handbook provides architecture, object hierarchy and interface information for TAMPS core services. It is updated as the Interface Design Document is updated, and also provides pointers to other TAMPS documentation for the MPM developer to use.

The handbook is the primary document for MPM� XE "MPM" � developers.

�Issues Resolution� XE "Issues Resolution" �
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Figure 4 - � SEQ Figure_4_- \* ARABIC �3� MPM Issues Resolution

TAMPS has a specific process for resolving issues which arise between MPM� XE "MPM" � developers and TAMPS core development. This important function is in place because issues are bound to be identified due to the differing views taken by core and MPM personnel.

The process is:

Determine if the issue is related to TAMPS core requirements. If it is, a report is issued to the IPT Technology Manager� XE "IPT Technology Manager" � for resolution.

If not a requirements issue, determination is made if the issue is specifically related to software. If so, a work-around is provided, either in the form of a specific set of actions, or a new approach to the problem.

If the issue is not software related, but has to do with the schedule for release of the TAMPS Core in development, a work-around is provided.

In all cases, the IPT Technology Manager� XE "IPT Technology Manager" � is kept informed, and oftentimes will assign specific Trade Studies� XE "Trade Studies" � to uncover the best solution.



It is important that MPM� XE "MPM" � Developers and Core developers recognize that differences in approach will arise. Although these differences can seem insurmountable, resolving them is the key to the success of both organizations. Therefore, issue resolution, like risk reduction activities, becomes a method of ensuring that TAMPS responds to the needs of the fleet.
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Figure 4 - � SEQ Figure_4_- \* ARABIC �4� System Quality  Assurance

System Quality Assurance� XE "System Quality Assurance" � (SQA) for TAMPS follows the functions as delineated in MIL-STD-2168. For TAMPS, System Level QA is addressed as opposed to Software Quality Assurance only. The reason for this is that TAMPS, from a fleet perspective, is a system. Although the SQA process is system oriented, the major thrust is a "software first" approach.

It is important to note that SQA permeates the entire life-cycle of TAMPS from Requirements Elicitation� XE "Requirements Elicitation" � through Post Deployment Software Support. Further, it is also important to recognize that although the product  is under SQA scrutiny, the process  is also under SQA inspection. This follows Mil-Std-2168, which specifies that the product and process must be reviewed simultaneously. Therefore, SQA is an important part of the overall development, implementation and support of TAMPS.

The TAMPS SQA process includes:

Process monitoring for all phases of the life-cycle.

Product monitoring for all phases of the life cycle.

Reporting results independently to the IPT Technology Manager� XE "IPT Technology Manager" �.

Independence from the development manager is an important aspect of SQA. For TAMPS, this is achieved through the use of independent agents who monitor the progress of the development and support organization. Reporting directly to the IPT Technology Manger ensures that SQA can remain independent, and provide specific instances of challenges faced by the development organization.

It is also important to remember that SQA is not "punitive," i.e., SQA reports are not used to "point fingers." Rather, they are used by the IPT Technology Manager� XE "IPT Technology Manager" � to identify areas of improvement and ensure those areas are addressed.
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Figure 4 - � SEQ Figure_4_- \* ARABIC �5� Configuration Management� XE "Configuration Management:CM" �



Fundamentally, the process of Configuration Management� XE "Configuration Management" � is one where changes to the TAMPS baseline must be approved by the Configuration Control Board.  The TAMPS CM plan specifies the precise steps to be taken for CM; however, it should be recognized that CM is an on-going process. As such, this process will change, and its description will be enhanced when the automated tools chosen for CM are in place and operational.
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Risk Management� XE "Risk Management" � provides the overall method for handling project risks during the life-cycle of the system. Based on the Risk Management Project from the Software Engineering Institute, the TAMPS Risk Program includes:

Risk Planning to address the overall approach to handling risk.

Risk Identification to uncover risks as seen by the various stakeholders of TAMPS.

Risk Analysis which determines the overall potential effect of the identified risk.

Risk Control to make the changes needed to mitigate the identified risk.

Risk Tracking in order to continuously monitor the status of the risk and its eventual outcome. 



Central to Risk Management� XE "Risk Management" � is the process of communicating and reviewing the status of each risk. This is accomplished through the publication of risks and their status, based on the inputs received from MPM� XE "MPM" � developers, Core developers, Project staff and system integrators.

The risk management program is every stakeholders responsibility, but reports directly to the IPT Technology Manager� XE "IPT Technology Manager" �.
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Independent Verification and Validation� XE "Independent Verification and Validation" �� XE "Verification and Validation" �
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Independent Verification and Validation� XE "Independent Verification and Validation" �� XE "Verification and Validation" � encompasses the entirety of the TAMPS engineering Process. Like SQA, the IV&V process looks at every aspect of the project and reports to the IPT Technology Manager� XE "IPT Technology Manager" �. Unlike SQA, IV&V is an assigned, external organization, reporting only to the IPT Technology Manager.

IV&V monitors progress and elements from each phase of the life-cycle. For example, IV&V focuses (on the TAMPS project) the traceability of requirements from the ORD to the implementation and testing of the resulting code. 

IV&V is also concerned with the content of the work product for a given life-cycle phase. Where SQA will assure all documentation meets standards, IV&V will develop specific recommendations for change to a document to ensure the readability and viability of the information contained inside.

IV&V for TAMPS is an organization with no reporting chain except that to the IPT Technology Manager� XE "IPT Technology Manager" �.
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MPM� XE "MPM" � Developers Handbook

SQA Reports/Audits

CM Reports

Risk Mitigation Reports

IV&V Reports
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Support Groups

Mission Planning Module Working Group� XE "Mission Planning Module Working Group:MPMWG" \i � (MPMWG)
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Interface Control Working Group� XE "Interface Control Working Group:ICWG" \i � (ICWG)

Processes

Activities

Reviews/Meetings/Milestones

Baselines

Deliverables
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Test Planning Working Group� XE "Test Planning Working Group" \i � (TPWG)

Processes

Activities

Reviews/Meetings/Milestones

Baselines

Deliverables
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