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��1 – Introduction

This Software Development Plan (SDP) describes NAWCWPNS plans for conducting the Tactical Automated Mission Planning (TAMPS) 6.2 product software development efforts.

This 6.2 SDP provides the following information:

Product contents

Product schedule

Milestone descriptions with entry/exit criteria

SW development products

SW development activity descriptions



1.1 – Relationship to Other Plans

The schedule (refer to Figure 1-1) for developing software to provide TAMPS 6.2 capabilities is subject to several objectives. The first objective is to support SLAM-ER and F/A-18 13C OTRR in March 1998. The second objective is to incorporate new functionality and improvements to support a summer 1998 TAMPS OTRR.

To satisfy the above objectives, TAMPS 6.2 will be developed via a two build process. Build 6.2.0 will incorporate the Statement of Requirements (SORs) and System Trouble Reports (STRs) to satisfy the SLAM ER and F/A-18 13C OTRR. Other SORs may be incorporated in Build 6.2.0 only upon passing test criteria and a determination that incorporation will not add undue risk to the build and Fleet benefit will be realized by early release. Build 6.2.1 will incorporate the remaining product SORs and STRs. Prospective 6.2.0 SORs are shown in Table 1-I. Prospective build 6.2.1 SORs are shown in Table 1-II.

The TAMMAC core extension developed by McDonnell Douglas (MDA) is not included as part of this development plan. The NAWCWPNS-provided TAMPS core portions to support MDA are included and are planned for incorporation in build 6.2.1.

�

Table 1-I. Build 6.2.0 SORs

SOR�Title�Sponsor��95-43�O/S & COSTS Upgrade�PMA-233��96-10�On-Line GPS�PMA-258��96-12�GPS Crypto Key�PMA-258��96-71�RECCE�PMA-265��96-68�Remove TARPS from CORE�PMA-241���TAMPS STR Corrections�Multi��

Table 1-II. Build 6.2.1 SORs

SOR�Title�Sponsor��96-47�Mission Planning LAN�PMA-233��96-01�MIDB 2.0�PMA-233��96-52M�PC Card Interface�PMA-209��97-10�TAMMAC Integration�PMA-209��96-52�MDA Produced TAMMAC Core Extension�PMA-209��96-60�TERPES (3 SORs)�MARINES��97-11�JSIPS-N Integration�PMA-233���JSIPS Core Extension�PMA-281��96-56�TOPSCENE Integration�PMA-205���TAMPS STR Corrections�Multi��



�

Figure 1-1. TAMPS 6.2 Product Development Schedule

�2 – Product Development Process

This portion of the development process identifies the activities, products, dependencies, and entry/exit criteria for the SW development and test phases commencing with the System Change Review Board (SCRB) and concluding with the Operational Test Readiness Review. The development is shown in Figure 2-1 with earned value percentages:

Requirements Analysis (15%)

Design (High-Level & Detailed) (40%)

Development (35%)

Verification (6%)

Validation (4%)

�

Figure 2-1. TAMPS Development Process

�3 – Software Development Efforts

The TAMPS 6.0 Development Process is described according to the following efforts with corresponding milestones:

Requirements and System Requirements Review (SRR)

High Level Design and Preliminary Design Review (PDR)

Detailed Design and Preliminary Design Review (CDR)

Code and  Developmental Test, and  System Integration Readiness Review (SITRR)	

Integration and Verification Readiness Review (VerRR)

Verification and Validation Readiness Review (ValRR)

Validation  and Operation Test Readiness Review (OTRR)

Specific activities in each of these phases are detailed in the following sections.

3.1 – Requirements Phase - SCRB to SRR

Goal and Objectives

Goal – To baseline product system requirements.

Specific Objectives –

Define System Specification requirements.

Define system operation in a Concept of Operation (CONOPS) document.

Define performance goals.

Identify system level interface changes and MPM impacts.

Define the implementation approach.

Identify the STRs planned for correction.

Identify product risks and initiate risk management procedures.

Baseline the product development plan and cost plan.

Baseline the product contents (SORs and STRs).



Earned value management – The requirements analysis phase earned value is 15% of the product development effort. 





Documents

The documents generated during the requirements phase are:

FRD Part 1�The Statement of Work (SOW) agreement between PMA-233 and the Statement of Requirement (SOR) sponsor. (It is not a testable description of the requirement.)��FRD Part 2�The System Specification requirement description, CONOPS, system architecture impact, and performance criteria. ��Requirements Trace Data Base (RTDB)�System requirements listing with trace to the System Specification, and source documents.��Feasibility Analysis�The implementation approach, dependencies, schedule and resource plan.��STR List�The initial list of planned product corrections.��Development Plan�The development process, schedule, and product content. ��Cost Plan�The product cost baseline.��

Activities

The requirements analysis phase activities are described below. Figure 3.1-1 is a Flow Diagram showing the requirements analysis phase relationships, dependencies, and earned value allocations.  (Format is phase percentage and product percentage.)

�

Figure 3.1-1.  Requirements Analysis Phase Activity Network



�

SCRB Milestone

Purpose:	To designate the prospective requirements (SORs) to enter requirements analysis.

Responsibility:	The PMA-233 TAMPS product IPT lead designates the product SOR list.

Dependency:	The Functional Requirements Document (FRD) Part 1 was prepared for entry into the SCRB. 

Process:	SOR FRD Part 1 descriptions are reviewed at the SCRB by attendees. At the conclusion of the SCRB, a list of SORs to undergo requirements analysis is prepared by the IPT lead. An initial product schedule is proposed by the IPT lead to support TAMPS customer Fleet and test program milestones. The IPT lead provides formal direction and funding to NAWCWPNS to initiate requirements analysis efforts based upon the SCRB results. At SCRB exit, the NAWCWPNS product lead assigns SOR responsibility to a TAMPS development team member (SOR developer).  Minutes are prepared documenting SCRB results.

Products:	Initial FRD Part 1 (not baselined). SCRB minutes. List of SORs to undergo requirements analysis.

Approval:	The SCRB minutes containing the list of validated requirements constitute completion of the milestone.

Earned Value:	10% of the requirements analysis phase effort. (1.5% of total product effort)



Technical Interface Meetings (TIMs)

Purpose:	To jointly discuss CONOPS and implementation approach with SOR sponsors, sponsor Fleet representative, and technical representatives.

Responsibility:	The SOR developer schedules and organizes TIMs (with the NAWCWPNS product lead concurrence).

Dependency:	TIMs may commence prior to the SCRB. TIM continuation occurs upon TAMPS IPT designation of the SOR to undergo requirements analysis.

Process:	TIMs are the method to clearly define SOR system requirements, CONOPS (how the SOR is expected to be used), performance goals, architecture issues, and implementation approach. The SOR developer lead prepares an agenda and leads the meeting to achieve the agenda objectives. The SOR developer lead prepares a TIM meeting report in memo form summarizing agreements reached, items/issues still outstanding, and action items. The SOR developer lead monitors action item response and closure status. The SOR developer distributes the TIM minutes by E-Mail and/or cc:Mail to attendees, product lead, IPT lead, TAMPS class desk, and QA within 3 work days of TIM conclusion.

Products:  	TIM meeting reports.

Approval:	None.  Attendee concurrence with the meeting report is not required. Attendee disagreement with the meeting report is provided as an errata sheet to the meeting report.

Earned Value:	12% of the requirements phase effort. (1.8% of total product effort)



CONOPS Development

Purpose:	To describe SOR operation from a user’s perspective.

Responsibility:	The SOR developer prepares the SOR CONOPS. The SOR FUIWG representative validates the CONOPS.

Dependency:	Begins with the SOR TIM and concludes with FRD Part 1 and Part 2 inspection exit. CONOPS completion occurs prior to submittal of feasibility analysis.

Process:	The SOR developer coordinates CONOPS development, review, and update with members of the development and sponsor team (technical and user). The primary CONOPS sections are: relevant source documents; overview describing the system change the SOR will accomplish; SOR operation from a planner, database administrator, and/or system administrator perspective; SOR operation in its intended environments including ashore and afloat; SOR specific external interfaces; and a user’s perspective of the SOR “flow.” Design and architectural issues should be avoided.

	In instances where related SORs can be better described in a single CONOPS, the developer can prepare an integrated CONOPS and indicate in the CONOPS the specific paragraphs that relate to the SORs.

Product:	FRD Part 2 CONOPS section.

Approval:	Approved via inspection (reference # 8) of the draft FRD Part 2 and sponsor team concurrence.

Earned Value:	16% of the requirements phase effort. (2.4% of total product effort)



Performance Goals

Purpose:	To determine SOR timing and sizing goals/constraints.

Responsibility:	The SOR developer prepares the SOR performance goals.

Dependency:	Begins with the SOR TIM and concludes with FRD Part 1 and Part 2 inspection exit (reference activtity # 8). Performance goal completion occurs prior to submittal of feasibility analysis.

Process:	The TAMPS Operational Requirements Document (ORD) and TAMPS Test and Evaluation Master Plan (TEMP) are the first sources for performance (timing) goals. Any SOR reference to the ORD or TEMP should be listed in the SOR FRD Part 2 performance goals section. ORD and TEMP performance items are viewed as strict pass/fail thresholds. The SOR developer refers concerns on satisfying ORD or TEMP criteria to the product lead and IPT lead.

	The second source for timing goals is the SOR sponsor/user. The SOR developer places in the FRD Part 2 performance goals section the implied goals identified by the sponsor. The high level users perspective of SOR “flow” portion of the CONOPS is used as a guide in identifying these timing goals.

	In addition, the SOR developer identifies TAMPS common performance goals and sizing (i.e., disk and RAM) constraints applicable to the SOR. These are also placed in the FRD Part 2.

	The SOR developer coordinates performance goals development, review, and update with appropriate members of the development and sponsor team

Product:	FRD Part 2 performance goals section.

Approval:	Approved via inspection of the FRD Part 2 and sponsor team concurrence.

Earned Value:	3% of the requirements phase effort. (0.45% of total product effort)



System Architecture Impact

Purpose:	To assess the SOR effect on TAMPS Core and MPMs.

Responsibility:	The SOR developer performs the system architecture impact analysis.

Dependency:	Begins with the SOR TIM and concludes with FRD Part 1 and Part 2 inspection exit (reference activity # 8). System architecture impact completion occurs prior to submittal of feasibility analysis.

Process:	The SOR developer identifies public and core extension functions that are likely to be changed in the IDD. Affected MPMs are identified and a subjective assessment of the change impact is provided. Architecture impacts and interdependencies between SORs and existing MPMs are identified. Backward compatibility issues are identified.

Product:	FRD Part 2 system architecture assessment section.

Approval:	Approved via inspection of the FRD Part 2.

Earned Value:	5% of the requirements phase effort. (0.75% of total product effort).



Draft FRD Part 2

Purpose:	To document the CONOPS, performance goals, and system architecture portion of the requirements analysis phase.

Responsibility:	The SOR developer prepares the draft FRD Part 2.

Dependency:	Occurs after completion of CONOPS, performance goals, and system architecture analysis. Completion with FRD Part 2 inspection (reference activity # 8).

Process:	The SOR developer performs an internal review with the SOR sponsor team. Upon completion the developer provides the draft FRD Part 2 for inspection. 

Products:	Draft FRD Part 2. 

Approval:	Approved via inspection.

Earned Value:	1% of the requirements phase effort. (0.15 % of total product effort)

FRD Part 1 Update

Purpose:	To update high level requirements descriptions based upon CONOPS and results of performance goals analysis. (The FRD Part 1 serves as a SOW agreement between the TAMPS IPT and sponsor organizations, identifying primary management and technical points of contact, SOR purpose and primary requirements, criticality, and funding responsibility.)

Responsibility:	The SOR developer prepares the update.  The sponsor approves changes.

Dependency:	Occurs after completion of the draft FRD Part 2. Completion occurs with sponsor agreement to the changes.

Process:	The SOR developer incorporates the changes resulting from TIMs and CONOPS development. Close coordination with the sponsor organization occurs in the update process since the sponsor organization approval of the FRD Part 1 is required for SRR entry. After completion of the FRD Part 1 update, the FRD Part 1 is provided for inspection.

Product:	Updated FRD Part 1.

Approval:	Approved via inspection. Refer to next activity for description.

Earned Value:	1% of the requirements phase effort. (0.15% of total product effort)



FRD Part 1 and Part 2 Inspection 

Purpose:	To validate completeness and content of the requirements analysis documentation.

Responsibility:	The inspection team comprises QA, the document author, and other inspectors as appropriate for the specific SOR. 

Dependency:	Inspection occurs after receipt of the draft FRD Part 2 and updated FRD Part 1. Completion with inspection exit.

Process:	The inspection process is performed in accordance with the TAMPS Software Inspection Process Guide. This inspection assesses the completeness of the FRD Part 2 (CONOPS, performance goals, and system architecture) and correlation of the information to the FRD Part 1. 

	Specific rules and checklist for the inspection are identified the TAMPS Software Inspection Process Guide. Goals are to ascertain that user needs are addressed, that the requirement stays within the capability of Fleet hardware, that user roles and requirement flow is adequately defined, that external interfaces are defined, that requirements do not compromise system performance, and that performance goals are stated in quantitative terms.

	CONOPS completeness is assessed by review of the description of SOR operation from a user viewpoint, operations performed by the planner, DBA, and system administrator, understanding of the SOR application in TAMPS environments (ashore, afloat, JMCIS connectivity), and SOR specific configurations.

	The performance goals inspection reviews the ORD and TEMP criteria, goals indicated by the sponsor, and general TAMPS goals and sizing constraints.

	The system architecture goals inspection reviews the SOR impact on the TAMPS public functions, Core extensions, and MPMs.

Products:	Inspection log and updated FRD Part 1 and Part 2.

Approval:	Document author, QA, and product lead.

Earned Value:	3% of the requirements phase effort. (0.45% of total product effort)



Feasibility Analysis (FA)

Purpose:	To define the implementation approach, schedule, and resource plan.

Responsibility:	The SOR developer prepares the feasibility analysis.

Dependency:	Begins after completion of developer FRD Part 2 (CONOPS and performance goals) and FRD Part 1 update. Completes with requirements inspection (reference activity #13).

Process:	FAs are produced for SOR development (design, code, and integration) and product support activities. Product support activities include task management, QA, documentation (System Specification, Interface Requirements Specification (IRS), Integrated Test Plan (ITP), test, system engineering, off-site system administration and configuration management. The complete FA is comprised the following sections: 

The Design and Considerations section addresses recognized risk items, software that can be reused, design philosophies, design limitations, design constraints and recommended deviations from TAMPS processes.

The Sizing Basis section provides an estimate of the lines of code (new, modified, or reused) planned for incorporation. Totals for the SOR are provided and additional breakdowns are provided for primary development functions identified in the FA. For the TAMPS 6.2 effort, engineering estimates based upon prior products are adequate, with the expectation that modeling tools will be used for future products.

The Effort Description section is organized by the following items: phases: requirements analysis, design, code, test and integration, and other. The section indicates the implementation approach associated with the SOR development and the estimated hours associated with each step. The implementation approach details software development items both unique and common to the SOR or support function.

The Dependencies section indicates specific GFI/GFE required by the developer not under the developer’s control to provide. Rationale and due date are indicated for each dependency. The section also identifies risks associated with the SOR completion.

The Resource Plan section is organized by efforts (preliminary design, detailed design, code, and integration) using Microsoft Project. The resource plan is used as the primary input for developing SOR cost. The developer is to provide engineering levels and hours associated with SOR development activities from SRR to Verification Readiness Review (VRR).

The Schedule section provides a detailed plan in Microsoft Project showing development efforts with inspection and product milestones. The scheduling shows activities starting with SRR and concluding with VRR.

Product:	Feasibility analysis, resource plan, and detailed development schedule.

Approval:	Approved by requirements inspection exit (reference activity #13).

Earned Value:	20% of the requirements phase effort. (3% of total product effort)



Requirements Trace Data Bases (RTDB) RAM Development

Purpose:	To prepare a data base for managing requirements from source documents to test procedures.

Responsibility:	The QA organization prepares the draft RTDB. The SOR developer is reviews the RTDB prior to its submittal for inspection.

Dependency:	Begins with FRD Part 2 and FRD Part 1 inspection exit. Continues with receipt of the SOR FA. Completion with requirements inspection (reference activity #13).

Process:	The RTDB is a relational database for supporting requirements management. It traces source documents, System Specification, Statement of Functionality (SOFs), HMI, test case, and test procedure information.

	Using the updated FRD Part 1 and draft FRD Part 2 as a basis, the RTDB is updated to include new and modified SOR requirements. Each requirement is written as a testable “shall” statement and is associated with the applicable portion of the System Specification and traced to the appropriate source document.

	The RTDB updates are provided to SOR developers for review. Based upon the reviewer’s comments, the RTDB is updated.

Product:	RTDB database.

Approval:	Approved by requirements inspection exit (reference activity #13).

Earned Value:	4% of the requirements phase effort. (0.6% of total product effort)

Specification Statement Preparation

Purpose:	To document changes to the System Specification.

Responsibility:	The QA organization prepares the System Specification changes.

Dependency:	Concurrent with RTDB development. Completion with requirements inspection (reference activity #13).

Process:	The modified System Specification paragraph changes are indicated by italics (additions) and strike-thrus (deletions). The affected paragraphs are inserted into the FRD Part 2 specification section and provided to the documentation staff for TAMPS specification update.  (System specification document update is a post-SRR activity.)

Product:	FRD Part 2 specification section.

Approval:	Approved by requirements inspection exit (reference activity #13).

Earned Value:	2% of the requirements phase effort. (0.3 % of total product effort)

Final FRD Part 2 and SRR Preparation

Purpose:	To complete SRR requirements analysis and update the FRD Part 2.

Responsibility:	The SOR developer updates the FRD Part 2 CONOPS, performance and system architecture sections. QA updates the specification section.

Dependency:	FRD Part 2 final preparation begins with the FRD Part 1 and Part 2 inspection of changes. Completion with requirements inspection (reference activity #13).

Process:	The FRD Part 2 is completed by SOR developers incorporating edits resulting from prior inspection and QA incorporating the SOR related specification updates. SRR preparation is completed by SOR developers preparation of briefing materials to address the key items of activity #18.

Product:	Completed FRD Part 2.

Approval:	Approval is via the requirements inspection (reference activity #13).

Earned Value:	1% of the requirements phase effort. (0.15% of total product effort)

Requirements Inspection

Purpose:	To validate completeness of requirements documents and implementation approach.

Responsibility:	The inspection team is comprised of QA, the document author, and other inspectors as appropriate for the specific SOR.

Dependency:	Occurs upon update of SOR FRD Part 2 and FA. Completion with successful inspection exit.

Process:	The inspection process is performed in accordance with the TAMPS Software Inspection Process Guide. This inspection assesses the completeness of the FRD Part 2 with emphasis on the specification section.  The inspection also assesses the completeness and content of the implementation approach.

	Specific rules and checklist for the inspection are identified the TAMPS Software Inspection Process Guide. Specific RTDB inspection goals are to ascertain RTDB statements are complete, unambiguous, testable and traced to sponsor requirements. Specific FRD Part 2 inspection objectives are to verify major defects have been removed from the FRD Part 2.

	The FA inspection reviews the definition of development efforts and understanding of the implementation effort.

Product:	Inspection log.

Approval:	Document author, QA, and product lead.

Earned Value:	4% of the requirements phase effort. (0.6% of total product effort)

Product STR List- Initial

Purpose:	To identify STRs planned for correction

Responsibility:	The TAMPS Fleet Liaison Officer coordinates the STR definition.  

Dependency:	The STR definition occurs anytime prior to establishment of the product baseline.

Process:	TAMPS Configuration Management (CM) prepares a candidate STR listed based upon the following criteria: open Priority 1 or Priority 2 STRs, STRs deferred from the preceding product, and STRs recommended for inclusion in the product by PMA-233, NAWCWPNS, and MPM customers. An initial prioritization is performed by the NAWCWPNS product lead, Fleet liaison officer, and TAMPS class desk for FUIWG presentation. The STR list is presented to the FUIWG.  The FUIWG may recommend additions and deletions to the list.

Products:	Baseline product STR list.

Approval:	PMA-233 approves the STRs list.

Earned Value:	1% of the high level design phase effort. (0.15% of total product effort)



Development Plan

Purpose:	To document the schedule, contents, products, activities, and earned value basis.

Responsibility:	The development plan is prepared by QA.

Dependency:	Completion requires product SOR and schedule baseline, and completion of SOR FAs.

Process:	Update the TAMPS development process to provide a product tailored description of activities. Prepare the product schedule based upon developer FAs and customer goals. List SORs approved for inclusion. Indicate earned value management reporting by phase and product based upon resource plans and prior product performance.

	TAMPS IPT, NAWCWPNS management and SOR developers review the development plan. Update is performed based upon comments.

	The development plan is baselined after SRR exit criteria is satisfied and the requirements are baselined.

Product:	Development plan.

Approval:	Approved by the TAMPS IPT lead.

Earned Value:	5% of the requirements phase effort. (0.5% of total product effort)



Cost Plan

Purpose:	To baseline TAMPS product costs and initiate CSSR reporting.

Responsibility:	The cost estimate is prepared by the TAMPS financial organization.

Dependency:	Cost plan is prepared after FA inspection. 

Process:	A draft cost plan is prepared prior to the SRR, indicating the costs for each SOR and product support tasks. Costs are estimated using FA resource plans and allocated to the TAMPS Work Breakdown Structure (WBS).  

	The TAMPS IPT lead contacts SOR sponsors and reviews costs prior to the SRR. The product SOR costs are re-estimated in the event that any sponsor indicates SOR deferral.

	The cost plan is updated and baselined after the completion of SRR exit criteria. CSSR reporting is initiated based upon Development Plan activity earned values.

Product:	Cost plan and CSSR reports.

Approval:	PMA-233, TAMPS IPT lead, and PMA-233 BFM approval of the cost plan.

Earned Value:	6% of the requirements phase effort. (0.9% of total product effort)



Risk Analysis

Purpose:	To define, categorize, and document product risks, and to develop mitigation approaches.

Responsibility:	The TAMPS Deputy for Software Development organizes and convenes the risk assessment team.

Dependency:	The initial meeting occurs prior to SRR exit. Completion of the initial risk identification occurs with TAMPS IPT approval of mitigation report.

Process:	The team is comprised of members of the TAMPS product development team. The team meets to define and categorize product risks according to the TAMPS risk management process. The risk management process consists of risk identification, risk analysis, risk planning, and risk tracking. The results (risks and mitigation plans) are presented to the product IPT lead. Status is reported monthly for all product medium and high risks.

Products:	Risk mitigation approach report.

Approval:	TAMPS IPT lead.

Earned Value:	1% of the high level design phase effort. (0.15% of total product effort)



System Requirements Review (SRR)

Purpose:	To baseline product SORs, cost, and schedule.

Responsibility:	TAMPS developers, Product Lead, and QA prepares materials based upon SRR entry criteria and key items. 

Dependency:	Occurs after completion of SRR entry criteria.

Process:	The product IPT lead prepares and forwards the SRR announcement letter to the TAMPS team. Requirements documents are placed upon the TAMPS World Wide Web (WWW) site a minimum of 7 calendar days prior to the review.

 	The SRR examines the product requirements interpretation, feasibility, schedule and risks. The SRR is conducted in accordance with the SRR entry criteria, key items, and exit criteria provided in the following tables.

Product:	Product requirements and schedule baseline. Meeting minutes.

Approval:	TAMPS IPT lead concurrence of exit criteria as defined in the following tables.

Earned Value:	4% of the requirements phase effort. (0.6% of total product effort)





SRR – Entry Criteria

Criteria�Description��SCRB Milestone�SCRB successfully completed and action items addressed.��Requirement Definition �Requirements have been analyzed and analysis results have been documented in the FRD – Part 1 and FRD Part 2.��Requirement Feasibility�Requirements have undergone technical (development, integration, and test), cost, and schedule risk analysis, and an implementation approach has been documented in the SOR FA.��Development Plan�The SDP identifying the process, responsibilities, schedule, and earned value basis for the product has been prepared.��SRR Package 

�Information has been available to TAMPS Team members via the TAMPS WWW for  7 calendar days prior to the meeting.��

SRR – Key Items

SRR Item�Description��SOR Description Baseline�Changes recommended to the FRD – Part 1 SOR description are identified. SORs presented at the SCRB and now deferred from product inclusion are identified.��Specification�System specification changes are presented as RTDB uniquely identified statements. (The full text of  specification changes is provided in the FRD Part 2.)��Concept of Operations�CONOPS associated with each requirement examined from TAMPS user roles, user environment, and user “flow” perspective is identified.��Performance Criteria�Performance criteria is identified with applicable ORD/TEMP thresholds, user implied goals, and TAMPS common goals.��System  Architecture�Planned public and core extension interface changes and affected subsystems/MPMs are identified.��Feasibility Analysis�Dependencies associated with SOR implementation is identified. Both SOR specific and product risks are identified.��Development Plan�The development process and schedule is identified.��Metrics�Requirements volatility and initial software size metrics are presented.��Issues�Summary of issues and critical dependencies.��STR List�The initial STR list planned for correction is identified.��Cost�The estimated SOR cost has been provided to SOR sponsors.��Validation�A decision is made to validate or defer requirement for inclusion in the TAMPS product.��

SRR – Exit Criteria

Criteria�Description��Key Items�Key items adequately addressed.��FRD – Part 1 & 2�Requirements description, CONOPS, performance criteria portions, and system architecture is suitable for baseline as presented or upon completion of action items. ��Validated Requirements�List of requirements to undergo design is identified.��Schedule �The baseline schedule is suitable to support PMA-233 and MPM requirements.��SRR Minutes�SRR minutes are published.���3.2 –Design Phase - High Level Design to PDR

Goal and Objectives

Goal – To define, allocate, and design the implementation of the software requirements.

Specific Objectives – 

Determine software requirements.

Design the user interface.

Receive user interface Fleet concurrence.

Expand requirements trace to software requirements, user interface, and test cases.

Design the data flow logic.

Design the control flow logic.

Define external, public, and core extension interfaces.

Publish the System Specification and Interface Requirements Specification.

Define the system test approach and publish the Integrated Test Plan (ITP).

Review the high level design with customer technical representatives.

Earned value management – The high level design phase earned value is 20% of the software development effort. At the PDR 35% of the product value is earned.

Documents	

The documents generated during the high level design are:

User Interface�Baseline user interface as approved by the FUIWG.��FRD 3�FRD Part 3 containing the software requirements in the Statement of Functionality section (SOFs) and test cases in the Statement of Test section (SOTs)..��System Specification�System Specification updated to reflect product requirements.��Interface Requirements Specification (IRS)�IRS updated to reflect changes to external interfaces.��Draft Integrated Test Plan�The product test process (both Core and MPM) with the criteria for entry and exit from test phases. ��

�

Activities	

The activities occurring during the high level design phase are described below. Figure 3.2-1 is a Flow Diagram showing the phase relationships and dependencies.

�

Figure 3.2-1.  High Level Design Activity Network

�

High level design begins with SRR closure (reference activity #18) and baseline of product requirements as documented in the FRD Part 1 and FRD Part 2.

Statements of Functionality (SOF)

Purpose:	To define SOR software requirements. 

Responsibility:	The SOR developer prepares the SOF.

Dependency:	Begins after the SRR and concludes with requirements/user interface inspection (reference activity #22). Completion occurs prior to the SOR FUIWG.

Process:	Developers prepare the SOR SOFs defining the software requirements. For each RTDB specification statement, one or more SOF statements are defined. Each SOF statement clearly defines accuracy and performance. Each SOF statement must be testable and describe what versus how the software will accomplish the requirement. 

	Based upon the software requirements definition, developers update software size estimates.

Products:	The SOF is incorporated into the SOR Design Notebook.

Approval:	Approved by requirements/user interface inspection exit.

Earned Value:	20% of the high level design phase effort. (4% of total product effort)



User Interface

Purpose:	To define the Human Machine Interface (HMI) implementing the SOR requirements in a Fleet acceptable manner.

Responsibility:	The SOR developer prepares the HMI material.

Dependency:	Begins after the SRR and completes with incorporation of approved FUIWG recommendations.

Process:	SOR developers prepare a draft user interface. A hierarchy diagram showing the relationship of the SOR user interface is produced. The draft is constructed of screen shots (preferably), pictorial presentation materials, or other materials to indicate the actions an operator performs. Text information is provided to describe the HMI operation. The RTDB is updated to indicate requirements trace to the user interface. Prior to full FUIWG presentation the SOR developer coordinates and reviews the user interface with the cognizant SOR FUIWG representative.

Products:	Screen shots and/or other materials describing the user interface. 

Approval:	Approved by inspection exit and FUIWG review and change dispensation.

Earned Value:	25% of the high level design phase effort. (5% of total product effort)



Requirements Trace

Purpose:	To trace system requirements to software requirements and software files.

Responsibility:	The SOR developer prepares the requirements trace for software and function test components.

Dependency:	Occurs concurrently with software requirements definition. Completion occurs with the requirements/user interface inspection (reference activity #22).

Process:	This portion of the effort sets the framework for extending the system requirements trace in the RTDB to the design, code, and test efforts. 

	The requirements trace consists of the following parts:

Source requirements document (typically ORD, TEMP, etc. level) to System Specification trace. Provided by QA prior to the SRR.

System specification to software requirements (SOF) trace. Provided by the SOR developer.

SOF trace to user interface. Provided by the SOR developer.

System specification, user interface, and SOF trace to test cases. Provided by test organization.

SOF trace to software class name for objected oriented design or function name for traditional design. Provided by the SOR developer.

SOF trace to function test (acceptance to Build Readiness Review (BRR)). Provided by the SOR developer.

	Appropriate portions of the RTDB are incorporated into the developers design notebook.

Products:	The requirements trace is maintained in the RTDB. (Future plans are to incorporate requirements management within a COTS tool.)

Approval:	Approved by requirements/user interface inspection for the SOF and user interface portions.

Earned Value:	2% of the high level design phase effort. (0.4% of total product effort)



Requirements & User Interface Inspection

Purpose:	To validate completeness and content of the software requirements and user interface.

Responsibility:	The inspection team is comprised of QA, the document author, and other inspectors as appropriate for the specific SOR.

Dependency:	Inspection occurs after receipt of the requirements trace, SOF, and user interface materials portion of the design notebook.

Process:	The inspection process is performed in accordance with the TAMPS Software Inspection Process Guide. Specific rules and checklists for the inspection are identified the TAMPS Software Inspection Process Guide. Goals are to ascertain that software requirements are adequately defined, the user interface is a preferable implementation of the requirements, and the requirements trace demonstrates coverage of the system requirements. Specific objectives are:

SOF – requirements are stated in terms of need versus means; requirements are clearly defined with measurable attributes; and requirements are testable.

User interface – HMI is in accordance with the TAMPS style guide; the HMI hierarchy clearly defines the relationship among actions; the HMI follows the CONOPS document; the screen and menus structures are easy to understand and transverse; and textual descriptions clearly define operations.

Requirements trace – each specification requirement is related to one or more software requirements and each user interface relates to a software requirement. 

Products:	Inspection log.

Approval:	Document author, QA, and product lead.

Earned Value:	5% of the high level design phase effort. (1% of total product effort)



FUIWG

Purpose:	To obtain Fleet representation concurrent with the CONOPS and user interface.

Responsibility:	The TAMPS Fleet Liaison Officer coordinates the FUIWG. 

Dependency:	Successful exit from requirements and user interface inspection prior to the FUIWG.

Process:	Developers prepare presentation materials to demonstrate understanding of the CONOPS and the user interface. The information is provided to the FUIWG to obtain concurrence and suggestions for improvements. Following the FUIWG developers incorporate changes that do not appreciably impact SOR requirements, schedule, or cost. Comments that appreciably affect the scope, schedule and cost must be resolved by the product lead and/or IPT lead prior to incorporation.

Products:	Presentation materials and meeting report.

Approval:	FUIWG approval of the CONOPS and user interface.

Earned Value:	5% of the high level design phase effort. (1% of total product effort)



Test Cases

Purpose:	To define the system level Statement of Tests (SOTs).

Responsibility:	The test organization prepares the test cases.

Dependency:	Begins after the requirements and user interface inspection exit. Completion with software design inspection (reference activity #29).

Process:	Testers prepare test cases for each product SOR. Preparation is based upon the RTDB and SOF statements. 

	The RTDB is expanded by referencing specification statements to test cases.

	SOR test cases are provided to SOR developers for review and comment.

Products:	Test cases.

Approval:	Approved by preliminary design inspection exit.

Earned Value:	5% of the high level design phase effort. (1% of total product effort)



Data Flow Diagram

Purpose:	To design data operations.

Responsibility:	The SOR developer prepares the data flow diagram.

Dependency:	Begins after the requirements and user interface inspection exit. Completion with software design inspection (reference activity #29).

Process:	Developers design the data flow associated with each SOR and prepare a diagram to describe the data flow logic. The diagram indicates data sources, operations on the data (including data provided for MPM use), and resulting changes made to the TAMPS database based upon SOR actions. 

Products:	The data flow diagram is incorporated into the SOR Design Notebook.

Approval:	Approved by preliminary design inspection exit.

Earned Value:	3% of the high level design phase effort. (0.6% of total product effort)



Control Flow Diagram

Purpose:	To design the major SOR logic paths.

Responsibility:	The SOR developer prepares the control flow diagram.

Dependency:	Begins after the requirements and user interface inspection exit. Completion with software design inspection (reference activity #29).

Process:	Developers design the high level logic flow associated with each SOR and prepare a flow diagram describing the major execution paths. 

Products:	The control flow diagram is incorporated into the SOR Design Notebook.

Approval:	Approved by preliminary design inspection exit.

Earned Value:	8% of the high level design phase effort. (1.6% of total product effort)



Preliminary IDD Information

Purpose:	To define public and core extension functions.

Responsibility:	The SOR developer prepares the preliminary Interface Design Document (IDD) information.

Dependency:	Begins after the requirements and user interface inspection exit. Completion with software design inspection (reference activity #29).

Process:	Developers prepare preliminary IDD information for all new/modified functions (including Core to Core extension functions). Preliminary information consists of function name, function purpose (why function is necessary), function behavior including default behavior, and the kind of parameters likely to be provided. An analysis is performed to determine the affect of the new or modified functions on existing MPMs. A preliminary Interface Change Notice (ICN) is prepared. The ICN change is placed upon the TAMPS server for MPM review 7 calendar days prior to the PDR Technical Review.

Products:	The preliminary IDD information is inserted in the SOR Design Notebook.

Approval:	Approved by preliminary design inspection exit. Final ICN approval occurs at the Interface Control Working Group (ICWG) prior to CDR.

Earned Value:	5% of the high level design phase effort. (1% of total product effort)



FRD Part 3

Purpose:	To incorporate SOFs and test cases into the FRD document.

Responsibility:	The SOR developer and tester prepares the FRD Part 3.

Dependency:	FRD Part 3 update occurs after internal review of the SOFs and test cases and prior to software requirements inspection. Completion with preliminary design inspection (reference activity #29).

Process:	The developer inserts the SOFs from the design notebook into the FRD Part 3. The test organization inserts the test cases into the FRD Part 3. The FRD Part 3 is provided for entry into design inspection.

Products:	FRD Part 3.

Approval:	Approved by preliminary design inspection exit.

Earned Value:	1% of the high level design phase effort. (0.2% of total product effort)



Preliminary Design Inspection

Purpose:	To validate the SOR preliminary design for completeness and content.

Responsibility:	The inspection team is comprised of QA, the document author, and other inspectors as appropriate for the specific SOR. 

Dependency:	Inspection occurs after receipt of the FRD Part 3 and design notebook. Completion with successful inspection exit.

Process:	The inspection process is performed in accordance with the TAMPS Software Inspection Process Guide. This inspection assesses the completeness of the FRD Part 3 (SOFs and test cases) and correlation with data flows, control flows, and preliminary IDD. Specific objectives are.

Requirements Trace – Expanded to show allocation of requirements to software functions, class definitions files and system test cases.

Data Flows – Data flows identify data sources, data types, storage areas, and data outputs. In addition, ensures the data flows support the CONOPS. 

Control Flow – Control flows identify all decision points and flow from a decision point. In addition, ensures error processing is identified and that the control flow supports the CONOPS.

Preliminary IDD – Ensure that public functions clearly identify function purpose, behavior, and parameter types. Ensure the ICN is correct and ready for distribution. 

FRD Part 3 – Ensure the SOF has been updated to reflect prior inspection issues and that both the SOF and test cases are ready for placement baseline.

Products:	Inspection log.

Approval:	Document author, QA, and product lead.

Earned Value:	4% of the high level design phase effort. (0.8% of total product effort)



System Specification

Purpose:	To document TAMPS system requirements.

Responsibility:	Produced by the documentation staff.

Dependency:	Prepared at conclusion of the SRR after baseline of the requirements. Updated with any changes and finalized during the high level design phase. Completion with documentation inspection (reference activity #33).

Process:	Based upon the SOR FRD Part 2, the TAMPS System Specification is updated to reflect the product SOR additions. An initial draft is prepared after SRR exit for internal review. The draft is updated with changes resulting from the high level design. Changes for incorporation are forwarded to the documentation staff as FRD Part 2 specification section modifications. The System Specification is baselined and placed under configuration management control prior to the PDR.

Products:	TAMPS System Specification Revision

Approval:	Product lead, TAMPS Deputy for Software, and IPT lead.

Earned Value:	4% of the high level design phase effort. (0.8% of total product effort)



Interface Requirements Specification (IRS)

Purpose:	To document TAMPS external interfaces.

Responsibility:	Produced by the documentation staff.

Dependency:	Prepared after baseline of the SRR requirements and updated with any changes resulting from the high level design. Completion with documentation inspection (reference activity #33).

Process:	Developers review the existing IRS and provide redline changes reflecting changed interface information and formats. A draft IRS document is prepared for internal review. The IRS is baselined and placed under configuration management control prior to the PDR.

Products:	TAMPS IRS.

Approval:	Product lead, TAMPS Deputy for Software, and IPT lead.

Earned Value:	2% of the high level design phase effort. (0.4% of total product effort)



Draft Integrated Test Plan (ITP)

Purpose:	To document the Core and MPM test process.

Responsibility:	The test organization prepares the ITP with inputs from MPM organizations.

Dependency:	Prepared for submission 7 days prior to PDR. Completion with documentation inspection (reference activity #33).

Process:	The ITP defines the test process and specifies the entry and exit conditions for each test event. The ITP provides the test plan for Core and product MPMs. 

	The previous ITP is used as a baseline and submitted to all MPM participants prior to PDR. TAMPS MPM owners are responsible for updating sections related to their MPM. Inputs are due prior to PDR. (The ITP is baselined at CDR).

Products:	Draft ITP.

Approval:	Draft ITP for PDR review approved by the TAMPS Deputy for Software.

Earned Value:	2% of the high level design phase effort. (0.4% of total product effort)



Document Inspection

Purpose:	To validate the specification and test plan documents for completeness and content.

Responsibility:	The inspection team is comprised of QA, the document author, and other inspectors as appropriate for the specific document. 

Dependency:	Inspection occurs after receipt of each document. Completion with successful inspection exit.

Process:	The inspection process is performed in accordance with the TAMPS Software Inspection Process Guide. This inspection assesses the completeness of the System Specification, IRS, and ITP. Specific objectives are.

System Specification – Ensure that new and modified SOR changes are correctly incorporated.

IRS – Ensure that new and modified external interface requirements are correctly incorporated.

ITP – Ensure that Core test processes are clearly defined with entry and exit criteria. Ensure the test process is in accordance with the 6.2 Development Plan. Ensure the ITP clearly indicates the scope of test, expected participants, and their roles and responsibilities.

Products:	Inspection log.

Approval:	Document author, QA, and product lead.

Earned Value:	2% of the high level design phase effort. (0.4% of total product effort)



PDR Materials Preparation

Purpose:	To prepare for PDR technical and management reviews.

Responsibility:	Led by the product lead with participation of all organizations.

Dependency:	TAMPS IPT lead announces PDR technical and management review dates. Material placement on TAMPS server 7 calendar days prior to the technical review.

Process:	Configuration management places the System Specification, IRS, and Integrated Test Plan on the server and notifies TAMPS team members where the material can be located. These materials are made available 7 calendar days prior to the PDR.

	Technical review materials are prepared by SOR developers and testers and placed on the TAMPS server 7 calendar days prior to the technical review. The technical review material consists of the design notebooks, and any other amplifying material necessary to support the technical review. PDR technical material covers the following PDR key items:

Requirements – changes to FRD Part 1 and RTDB specification section. Software requirements review per the FRD Part 3 SOF section.

User Interface – HMI incorporating FUIWG suggested and product lead approved changes.

Preliminary IDD – Public and core extension change descriptions

Data & Control Flows – Description of the data flow and control flow logic.

Test Cases – description of the system test cases per the FRD Part 3 SOTs.

Requirements traceability – reference matrix showing trace from source documents, System Specification, SOFs, user interface, and test cases.

	PDR management review material is not placed upon the TAMPS server prior to the meeting. Management materials cover the following PDR key items:

Development Plan – schedule and development process

Metrics – Current data including requirements volatility and software size.

Risk and dependency analysis status

Test process – status of the ITP and process overview.

Interfaces – Overview of the planned IDD changes. Summary from technical review.

Configuration Management – COTS and software baseline (i.e. previous product) for development and Fleet systems. HW baseline.

Logistics/Training – impacts of SOR changes.

Technical Review Summary – Issues and action item list resulting from technical review.

Products:	PDR presentation materials.

Approval:	Product lead.

Earned Value:	2% of the high level design phase effort. (0.4% of total product effort)



PDR Technical Review

Purpose:	To review the technical portion of the high level design.

Responsibility:	The review is chaired by the product lead. Attendees are the SOR developers and TAMPS customer technical lead and/or supporting engineer.

Dependency:	Occurs 1-3 days prior to the PDR management review.

Process:	SOR developers and testers present the technical design. Specific areas reviewed:

Requirements – changes to FRD Part 1 and RTDB specification section. Software requirements review per the FRD Part 3 SOF section.

User Interface – HMI incorporating FUIWG suggested and product lead approved changes.

Preliminary IDD – Changed public and core extension function descriptions

Data & Control Flows – Description of the data flow and control flow logic.

Test Cases – description of the system test cases per the FRD Part 3 SOTs.

Requirements traceability – reference matrix showing trace from source documents, System Specification, SOFs, user interface, and test cases.

	The review is conducted in Peer Review format using design notebooks as the primary reference material. Action items are recorded for issue resolution. 

Products:	Action item report.

Approval:	PDR exit addressed at PDR management review. 

Earned Value:	3% of the high level design phase effort. (0.6% of total product effort)



PDR Management Review

Purpose:	To exit the high level design phase.

Responsibility:	The review is chaired by the product IPT lead. Attendees are TAMPS customers.

Dependency:	Occurs after completion of the PDR Technical Review.

Process:	Specific areas reviewed are:

PDR – entry criteria

Development Plan – schedule and development process

Metrics – Current data including requirements volatility and software size.

Risk and dependency – analysis status

Test process – status of the ITP and process overview.

Interfaces – Overview of the planned IDD changes. Summary from technical review.

Configuration Management – COTS and software baseline for development and Fleet systems. HW baseline.

Logistics/Training – impacts of SOR changes.

Technical Review Summary – Issues and action item list resulting from technical review.

PDR – exit criteria

Products:	PDR minutes. Milestone completion.

Approval:	Occurs with completion of exit criteria (see following table)

Earned Value:	2% of the high level design phase effort. (0.4% of total product effort)





PDR – Entry Criteria

Criteria�Description��SRR Milestone�SRR completed and action items addressed.��SW Requirements Defined�FRD Part 3 SOF section completed. ��System Design�Completion of high-level design.��System Specification�System Specification available for baseline��IRS�Interface Requirements Specification ready for baseline.��ITP�Draft prepared and submitted for review.��PDR Package �Information has been available via the TAMPS server for 7 calendar days.��

PDR – Key Items

PDR Item�Description��Development Plan�Schedule with all major activities including development, test, validation, and delivery��Metrics�Metrics status including requirements volatility and software size estimates.��Requirements�Review of any changes to SORs Part 1s and system requirements. Review of the software requirements.��Dependency Schedule�Development approach, external support, test approach, facilities, COTS, etc. dependencies associated with SORs.��HMI�Description of HMI and CONOPS associated with each SOR as approved by the FUIWG.��Preliminary IDD�Definition of functions to be added, deleted, or modified and the effect to existing or new MPMs. ��Test Plan�Test process review including entry/exit criteria, facilities, tools, schedules, and organizations.��Interfaces�External interface modifications (systems, devices, and databases) and methods to coordinate changes.��Configuration Management�Baseline of product COTS. Baseline of system HW.��Logistics�Impacts of hardware/software change on Fleet units. (Provided by NCCOSC Det.)��Training�Impact to training materials, user manuals, and instruction. (Provided by NCCOSC Det.)��Risk Management�Risk management approach with review of high and medium risk items, resolutions, and mitigation strategies.��Issues�Summary of issues and action items from PDR Technical Review and previous meetings.��

PDR – Exit Criteria

Criteria�Description��Key Items�Key items adequately addressed��Validated Requirements�List of SORs and STRs to continue the design process.��PDR Minutes�PDR minutes publication���

3.3 – Design Phase - Detailed Design to CDR

Goal and Objectives

Goal – To complete the system design and test plans. 

Specific Objectives – 

Design database schema, management, and data retrieval (query) methods.

Design the control path logic.

Design algorithmic processes.

Finalize interfaces changes and interface test methods.

Translate the design into a description of the code to be produced.

Prepare the unit and functional test procedures.

Prepare the system test procedures.

Update and publish the integrated test plan (ITP) with MPM test plans.

Design STR corrections and prepare STR test procedures.

Review the high level design with customer technical representatives.



Earned value management – The detailed design phase earned value is 20% of the software development effort. At the CDR 55% of the product value is earned.

Documents	

The documents generated during detailed design are:

IDD�Completed IDD change pages. ��Integrated Test Plan�Updated plan with description of MPM customer participation.��System Test Procedures�Test procedures to perform system test of the product.��Design Notebook�Description of the software design and unit/functional tests.��

Activities	

The activities occurring during the detailed design phase are described below. Figure 3.3-1 is a Flow Diagram showing the phase relationships and dependencies.

�

Figure 3.3-1.  Detailed Design Activity Network



Detailed design begins with SOR high level design completion at the PDR milestone (reference activity #36).

STR Correction Design

Purpose:	To design the method for correcting system problems and verifying the corrections.

Responsibility:	The STR developer prepares the design and verification procedures.

Dependency:	Occurs after assignment of the product STR list. (Design may start at that point). Completes with STR design inspection.

Process:	The developer recreates the STR to ensure an understanding of the problem. The correction design is documented in the preliminary engineering analysis (PEA) that describes the method to correct the problem, any HMI changes, any interface changes, files affected, documents affected (with special attention to requirements and interfaces), and the function test to validate the implementation. Interface changes are documented via ICNs and are provided to MPM customers for review (approval at the ICWG). HMI changes are reviewed with the cognizant FUIWG representative (the review is coordinated by the product lead and TAMPS Fleet Liaison Officer when all STR HMIs are complete).

Products:	PEAs and ICNs.

Approval:	The STR correction design is approved via inspection (reference activity #38).

Earned Value:	Not applicable for product. Effort is allocated as part of SSA.



STR PEA Inspection

Purpose:	To validate STR design completeness and testing methods.

Responsibility:	The inspection team is comprised of QA, the STR developer, test, and other inspectors as appropriate for the specific STR.

Dependency:	Inspection occurs after receipt of completion of all STR PEAs associated with a developmental build.

Process:	The inspection process is performed in accordance with the TAMPS Software Inspection Process Guide. Specific rules and checklists for the inspection are identified the TAMPS Software Inspection Process Guide. Goals are to ascertain that STR design and verification procedure is satisfactory including interfaces, HMI, and documentation impacts. Specific objectives are:

STR design – the design is likely to correct the system problem and unlikely to result in a new problem. Hours and SLOC estimates are appropriate to the effort. 

User Interface – changes are in accordance with TAMPS HMI standards.

Interfaces – ICN are prepared and acceptable for MPM review. 

Test – Function test for the STR test is suitable. API testing if applicable is identified.

Documents – STR correction does not impact TAMPS documents or, if documents are affected, the appropriate changes are available and acceptable.

Products:	Inspection log.

Approval:	STR developer, QA, test, and product lead.

Earned Value:	Not applicable for product. Effort is allocated as part of SSA.



Database Design

Purpose:	To design the data storage, management, and retrieval methods. 

Responsibility:	The SOR developer prepare the database design.

Dependency:	Begins after the high level software design inspection exit. Completion with design inspection (reference activity #45).

Process:	Developers analyze the data flow associated with each SOR and update the diagram showing the detailed flow. The preliminary diagram is expanded to identify data sources, operations on the data (including data provided for MPM use), and resulting changes made to the TAMPS database resulting from SOR actions.

	Developers design the data base schema identifying specific tables, element names, and data resolutions associated with SOR implementation. Convenience functions are designed to isolate MPMs from database format changes.

	Developers design changes to the TAMPS object hierarchy and queries resulting from product SORs. Object hierarchy design includes object placement and indication of key index elements, tables, and table elements to define the object.

	Modifications, additions, and deletions to system and canned queries is designed. Query information consists of the SQL description. System queries information includes the associated object. Canned query information includes the menu pull-down and associated object.

Products:	The database design is incorporated into the SOR Design Notebook.

Approval:	Approved at the design inspection.

Earned Value:	5% of the detailed design phase effort. (1% of total product effort)



Control Flow

Purpose:	To design the detailed SOR logic paths. To provide a basis for the unit test plan.

Responsibility:	The SOR developer prepares the control flow.

Dependency:	Begins after the high level software design inspection exit. Completion with design inspection (reference activity #45).

Process:	The developer expands the control flows indicating the logical paths executed. Each activity through the control flow is numbered. Error paths are shown.

Products:	The control flow is incorporated in the SOR Design Notebook.

Approval:	Approved at the design inspection.

Earned Value:	5% of the detailed design phase effort. (1% of total product effort)



Algorithms

Purpose:	To design new or modify existing algorithms to accomplish SOR functions.

Responsibility:	The SOR developer prepares the algorithm design.

Dependency:	Begins after the high level software design inspection exit. Completion with design inspection (reference activity #45).

Process:	Developers describe initialization, execution, and exit information, including error status, related to any algorithms developed, or modified. Reused algorithms (provided from another source) are not to be re-engineered or documented.

Products:	The algorithm design is incorporated in the SOR Design Notebook.

Approval:	Approved at the design inspection.

Earned Value:	5% of the detailed design phase effort. (1.25% of total product effort)



Interface Design

Purpose:	To design new or modified Core and Core extension interface changes.

Responsibility:	The SOR developer prepares the interface description.

Dependency:	Begins after the high level software design inspection exit. Completion with design inspection (reference activity #45).

Process:	Developers create interface design for public and core extension additions and changes. The description expands the high level design to include parameters and examples. 

	For public and core extension functions developers verify any MPM impact and prepare input materials for ICN completion.

	For public and core extension functions, developers design an API test to verify interface operation at normal, boundary, and out of boundary conditions. Developers design changes to a generic test MPM to verify SOR interface operation.

Products:	The interface description is incorporated into the SOR Design Notebook. The information is the input for ICN preparation.

Approval:	Approved at the design inspection.

Earned Value:	15% of the detailed design phase effort. (3% of total product effort)



ICN Preparation

Purpose:	To complete documentation describing public and core extension interface changes. 

Responsibility:	Produced by the documentation staff (develop has prepared inputs in preceding activity).

Dependency:	Begins after interface design. Completion with design inspection (reference activity #45).

Process:	The documentation staff uses the design notebook interface information and/or red-lined ICNs provided by SOR developers to prepare ICNs and other IDD updates. The ICNs are posted on the TAMPS server upon exit from the design inspection.

Products:	ICNs.

Approval:	Approved at the design inspection. (Final approval at ICWG).

Earned Value:	5% of the detailed design phase effort. (1% of total product effort)



Code Description

Purpose:	To prepare written and/or pictorial (object) description of the SOR code and interface test code to be produced.

Responsibility:	The SOR developer prepares the code description.

Dependency:	Begins after the high level software design inspection exit. Completion with design inspection (reference activity #45).

Process:	Developers generate a description of the code to be developed in PDL or as object oriented design information. The PDL or object oriented equivalent establishes entry and exit points for the code to be developed. The PDL or object oriented equivalent provides a logic flow from which the actual code can be developed. The PDL or object oriented equivalent traces to the control flow diagram and/or data flow diagram as appropriate.

	For object oriented design included is: 

Object Description:	The developer shall provide a description of all defined objects in the design.  The minimal description shall include, object name, object description, class name, and object persistence (persistent, static, or dynamic).



Class Description:	The developer shall provide a description of all defined classes within the design.  The minimal description shall include, class name, class description, visibility (exported, private, or imported), list of class names that are Superclasses in relation to said class, name of class that is Metaclass to said class.  Developer shall also provide an interface description denoting whether each interface is public, protected, or private to the class.

Class Diagram:	The developer shall provide a class diagram that depicts the relationships between individual classes within the design.

	The code description also includes:

API test tool design to verify new or modified public interfaces reflected in ICNs. API test software is developed for any new or modified interface. The API test software is to be a stand-alone package suitable for delivery to MPM customers using either “C” or ADA.

Generic MPM or other software needed to support test and acceptance of the SOR. This software provides a user method of exercising core interface and/or core extensions from directly from an MPM.

	Based upon the code description, developers update the software size estimates and provide the updated estimates to QA and product lead.

Products:	The code description is incorporated in the SOR Design Notebook.

Approval:	Approved at the design inspection.

Earned Value:	15% of the detailed design phase effort. (3% of total product effort)



Design Inspection

Purpose:	To validate the SOR high level design for completeness and content.

Responsibility:	The inspection team is comprised of QA, the document author, test, and other inspectors as appropriate for the specific SOR.

Dependency:	Inspection occurs after completion of database, control flow, algorithm, interface design, and code description. Completion with successful inspection exit.

Process:	The inspection process is performed in accordance with the TAMPS Software Inspection Process Guide. This inspection assesses the completeness of the detailed design and design code description. Specific objectives are:

Database – data schema and management, convenience functions, and query operation.

Control flow – normal and error paths. Suitability for unit test procedure, development. 

Algorithms – initialization, execution, and completion design including error processing design. 

Interfaces – Interface design completed to include parameters and examples. API test and MPM test design for public and core extensions functions. ICN corresponds to design.

Code Description – Corresponds to design with detail for code development.

Products:	Inspection log.

Approval:	Document author, QA, and product lead.

Earned Value:	5% of the high level design phase effort. (1% of total product effort)



Unit Test Plan and Procedures

Purpose:	To document the method to ensure logic paths and code is executable.

Responsibility:	The SOR developer prepares the unit test plan and procedure.

Dependency:	Begins after the design inspection exit. Completion with test inspection (reference activity #50).

Process:	Developers prepare a unit test plan for each SOR. The plan lists the entry and exit criteria for starting and ending the unit test period (including people and equipment). The plan states the method used to create the test environment to allow all primary flowpaths to be executed and 100% of the code to be executed. In cases where the expectation that all primary logic paths can not be executed or that 100% of the code can not be executed, the plan indicates those portions, rationale, and the proposed method for accomplishing testing in another portion of the test process. 

	The unit test procedure identifies the specific set of flowpaths to be executed. The flow paths consist of a series of numbered steps traced to the previously inspected control flow/data flow diagrams. Error condition paths are specifically indicated. Expected results and pass/fail criteria are indicated.

Products:	The unit test plan and unit test procedure is incorporated into the SOR Design Notebook.

Approval:	Approved at the test inspection.

Earned Value:	2.5% of the detailed design phase effort. (0.5% of total product effort)



Function Test Plan and Procedure

Purpose:	To document the method to verify SOFs (software requirements) have been satisfied. 

Responsibility:	The SOR developer prepares the function test plan and procedure.

Dependency:	Begins after the design inspection exit. Completion with test inspection (reference activity #50).

Process:	Developers prepare the function test plan. The plan lists the entry and exit criteria for starting and ending the function test period (including people and equipment). The plan states the method used to create the test environment that allows software requirements (FRD Part 3 SOFs) to be examined through a range of normal, boundary and out of boundary conditions. In cases, where all software requirements can not be tested through the range of values, the developer indicates those portions, rationale, and the proposed plan for accomplishing testing in another portion of the test process. 

	The plan for API software and MPM modification to support public interface test is indicated. 

	The plan also defines the problem tracking process used by the developer during this period to ensure that problem correction has occurred.

	The procedure identifies a “test matrix” of software requirements versus test procedures. The procedure states the method or entry of data that will allow the software requirement to be verified over a range of normal, boundary, and out of boundary values. The procedure indicates the pass/fail criteria for each test.

	The procedure includes use of API testing, for both “C” and ADA access to interfaces. The procedure includes the use of a modified MPM to verify public and core extension interfaces. 

	The procedure addresses testing of applicable TEMP criteria. The procedure addresses testing of other performance goals indicated in the FRD Part 2.

Products:	The function test plan and function test procedure is incorporated into the SOR Design Notebook.

Approval:	Approved at the test inspection.

Earned Value:	8% of the detailed design phase effort. (1.6% of total product effort)



System Test Procedures

Purpose:	To document the method to verify system requirements have been satisfied.

Responsibility:	The test team prepares the system test procedures.

Dependency:	Begins after the design inspection exit. Completion with test inspection (reference activity #50).

Process:	The test team develops the test procedures for each product SOR. The test procedures indicates a set of actions and expected results to verify the software satisfies the System Specification. The initial conditions and environment for execution of the procedures is indicated. The pass and fail conditions for test steps is indicated along with the range of testing to be accomplished. SOR test steps are to exercise normal and stressed system operations including applicable ORD and TEMP thresholds.

Products:	The system test procedures are incorporated in the TAMPS Test Procedures document.

Approval:	Approved at the test inspection.

Earned Value:	6% of the detailed design phase effort. (1.2% of total product effort)



Integrated Test Plan (ITP)

Purpose:	To baseline the system (Core and MPMs) test process.

Responsibility:	The test organization incorporates changes to the draft document.

Dependency:	Occurs as updates are provided (due no later than 14 days prior to CDR). Completion upon document signature by all validation phase test agents.

Process:	The Integrated Test Plan (ITP) is expanded based upon comments received and/or inserts provided by MPM customers. Changes are included as requested by the Test Plan Working Group (TPWG). The ITP is distributed and returned signed by all TAMPS product customers prior to the CDR.

Products:	Signed ITP

Approval:	Approval by PMA/PMW signature of the ITP.

Earned Value:	5% of the detailed design phase effort. (1% of total product effort)



Test Inspection

Purpose:	To validate completeness and content of test plans and procedures.

Responsibility:	The inspection team is comprised of QA, the document author, and other inspectors as appropriate for the specific SOR.

Dependency:	Occurs after completion of unit, function, and system test procedures. Updated ITP plan desired as source document. Completion with inspection exit. 

Process:	The inspection process is performed in accordance with the TAMPS Software Inspection Process Guide. This inspection assesses the completeness of the test planning and procedures. Specific objectives are.

Unit test – conditions for starting and ending unit test and the test environment. Procedure to execute all primary logic paths and code or alternate method and rationale. Procedure correspond to the control flow diagrams.

Function test – conditions for starting and ending function test. Verify the procedures cover the SOF. Procedure uses API tester and modified MPMs for public and core extension interfaces. Tests cover an acceptable range of normal, boundary, and out of boundary values. Error conditions are adequately tested. TEMP and performance testing accomplished.

System test – procedures satisfy the SOR System Specification requirements. SOR TEMP and FRD Part 2 performance goals are tested. Tests cover the range of normal, boundary, and out of boundary conditions. Procedure pass/fail criteria are indicated and acceptable for determining specification compliance.

Products:	Inspection log.

Approval:	Document author, QA, and product engineer.

Earned Value:	5% of the detailed design phase effort. (1% of total product effort)



Peer Review

Purpose:	For Core developers to perform a SOR technical review with TAMPS MPM technical representatives.

Responsibility:	The product lead coordinates the review. Developers provide review materials that consists of the SOR design notebook and presentation materials as needed.

Dependency:	Occurs after completion of design and test inspections. Materials available seven calendar days prior to the review.

Process:	Developers conduct a Peer Review to review the detailed design as documented in the design notebook. The review is conducted in accordance with the Peer Review checklist. The Product lead engineer chairs the review. QA prepares an action report at the conclusion of the review. Status of the actions report is presented at the CDR.

	The Peer Review is the approval forum for the detailed design.

Products:	Peer review action report.

Approval:	Product lead design approval to initiate coding.

Earned Value:	5% of the detailed design phase effort. (1% of total product effort)



ICWG

Purpose:	To review and approve or defer ICNs.

Responsibility:	The product IPT lead schedules and coordinates the meeting. The class desk chairs the meeting. 

Dependency:	Occurs after Peer Reviews.

Process:	Configuration management places the ICNs on the TAMPS server a minimum of seven calendar days prior to the ICWG. At the ICWG, voting members, (TAMPS Core and MPMs) either reject, approve, or defer for further review the ICNs. Based upon the ICWG results, the ICNs are updated and the product interfaces are baselined.

Products:	Meeting minutes. ICNs approved for product incorporation.

Approval:	ICWG membership voting on acceptance of IDD changes.

Earned Value:	5% of the detailed design phase effort. (1% of total product effort)



CDR Materials Preparation

Purpose:	To prepare for CDR management review.

Responsibility:	Product lead.

Dependency:	Closure of major issues logged at Peer Reviews. Interfaces are baselined. TAMPS IPT lead announces CDR management review date.

Process:	CDR management review material is not placed upon the TAMPS server prior to the meeting. Management materials cover the following CDR key items:

Development Plan – schedule and development process

Metrics – current data including requirements volatility, interface volatility, and software size.

Risk and Dependency – analysis status

Test process – status of the ITP and process overview.

Interfaces – ICWG results summary.

Logistics/Training – status of HW changes and training.

Technical Review Summary – Issues and action item status resulting from Peer Reviews.

Products:	CDR presentation materials.

Approval:	Product lead.

Earned Value: 	1% of the detailed design phase effort. (0.2% of total product effort)



CDR Management Review 

Purpose:	To exit the detailed design phase.

Responsibility:	The review is chaired by the IPT lead. Attendees are TAMPS customers.

Dependency:	Occurs after completion of Peer Reviews and ICWG. No sooner than 14 calendar days after last Peer Review.

Process:	Specific areas covered are:

CDR entry criteria

Development Plan – schedule and development process 

Metrics – Current data including requirements volatility, software size, STR volatility and interface volatility.

Technical review summary – issues and status resulting from Peer Reviews.

Test process – status of the ITP and process overview

Logistics/training – status of HW changes and training plans.

Risk and dependency – analysis status

CDR exit criteria

Products:	CDR minutes. Milestone completion.

Approval:	Occurs with completion of exit criteria (see following table)

Earned Value:	5% of the detailed design phase effort. (1% of total product effort)





CDR – Entry Criteria

Criteria�Description��PDR Milestone�PDR completed and action items addressed.��Peer Reviews�Peer Reviews completed for each product SOR and action items addressed. Detailed design completed.��ITP�ITP provided for baseline. ��IDD�Interfaces baselined.��

CDR – Key Items

CDR Item�Description��Product Development Plan�Schedule with all major activities including development, test, validation, and delivery and delivery.��Metrics�Metrics status showing requirements volatility, STR list volatility, interface volatility, and software size estimates.��Interface�ICWG results.��Detailed Design� Summary of Peer Review results��Test�Description of the formal test approach.��Logistics�Status of HW changes.��Training�Status of training program.��Risk Management�Risk management items including SOR dependencies.��Issues�Summary of issues and action items from this and previous meetings.��

CDR – Exit Criteria

Criteria�Description��Key Items�Key items adequately addressed.��CDR Minutes�CDR minutes publication.��

�

3.4 –Development Phase -  Code & Developmental Test to SITRR

Goal and Objectives

Goal – To develop, test and baseline TAMPS Core software to support MPM integration.

Specific Objectives – 

Code STR corrections and SOR software to approved design.

Develop API software to verify public interfaces.

Test software at unit and functional level.

Place software under configuration management control.

Test Core on Fleet representative hardware and correct problems.

Earned value management – The code and developmental test phase earned value is 25% of the software development effort. At Core Freeze 80% of the product value is earned.

Documents	

The documents generated during detailed design are:

Unit/Function Test Report�Developer test reports validating software requirements.��SITRR Test Report�Test organization report confirming readiness for Core Freeze. ��Software�Software source for incorporation into the Core Freeze baseline.��Version Description Document (VDD)�Description of the changes incorporated in the prior software baseline.��

Activities	

The activities occurring during the code and developmental test phase are described below. Figure 3.4-1 is a Flow Diagram showing the phase relationships and dependencies.

�

Figure 3.4-1.  Code and Developmental Test Activity Network



SOR coding begins with conclusion of the Peer Review (reference activity #51). The code incorporates product lead approved design changes resulting from the Peer Review, ICWG, and CDR and approved for incorporation by the Product Lead.

SOR/STR Code

Purpose:	To develop code to implement new requirements and correct system problems.

Responsibility:	The developer prepares the code.

Dependency:	STR code begins after STR PEA inspection exit. SOR code begins with Peer Review exit. Completion with code inspection (reference activity #57).

Process:	Developers prepare SOR/STR code in accordance with the approved Peer Review design. C and C++ code undergoes lint and purify as part of the development process.

	Help files and ADA bindings are updated as part of both STR and SOR code development.

Products:	Software change file(s), updated ICNs, and PEAs.

Approval:	Approved at the code inspection.

Earned Value:	50% of the code and developmental test phase effort. (12.5% of total product effort)



API Test Code

Purpose:	To develop code to  test and verify public and core extension interfaces.

Responsibility:	The developer prepares the code used for testing.

Dependency:	Code development begins with Peer Review exit. Completion with code inspection (reference activity #57).

Process:	Developers develop stand-alone software that tests public and core extension interfaces (API). The API code provides inputs to the interface, verifies interface outputs, and provides an execution report. The interface test sequences through normal, boundary, and out of boundary conditions. The interface tests both ADA and “C” application usage.

	In addition, to support integration test, developers modify a generic TAMPS test MPM to exercise the API from a system perspective. The MPM modification allows exercise of the interface from the context of the SOR CONOPS.

Products:	Software change file(s), updated Design Notebooks, and updated PEAs.

Approval:	Approved at the code inspection (reference next activity)

Earned Value:	5% of the code and developmental test phase effort. (1.25% of total product effort)



Code Inspection

Purpose:	To validate completeness and content of developed code.

Responsibility:	The inspection team is comprised of QA, the document author, and other inspectors as appropriate for the specific SOR/STR.

Dependency:	Begins after completion of code development. Completion with successful inspection exit. 

Process:	The inspection process is performed in accordance with the TAMPS Software Inspection Process Guide. This inspection assesses the code completeness, quality, and correlation to the approved design. Specific objectives are:

Requirements – code meets and is traceable to system specification and SOF requirements.

Interfaces – code for public and core extension interfaces provides method for accepting at functional (API tester) and system level (MPM modifications).

Help files – files for incorporation provide instructions for TAMPS user.

Confinement – Code confines itself to the SOR/STR as defined in the header, problem report, or design document.

Incompatible – Code does not introduce incompatibilities with other systems or MPMs.

Hard-coded – Code uses symbolic constraints, instead of hard-coded values, whenever appropriate.

Comments – preamble describes interface between the module and the “outside world.” Preamble describes entry and exit conditions and a statement of the modules purpose. Comments are provided as necessary for understanding of the module as a whole.

Products:	Inspection log.

Approval:	Document author, QA, and product engineer.

Earned Value:	5% of the code and developmental test phase effort. (1.25% of total product effort)



SOR Unit Test

Purpose:	To execute the unit test plan and unit test procedures. 

Responsibility:	The SOR developer performs the unit test.

Dependency:	Begins after code inspection. Completes with Build Readiness Review (BRR) (reference activity #61).

Process:	The developer performs unit test in accordance with the approved unit test plan and procedures. Unit test objective is to execute all logic paths and to verify all portions of the code are executed during unit test.

Products:	The test results are incorporated into the design notebook.

Approval:	Approved at the BRR.

Earned Value:	4% of the code and developmental test phase effort. (1% of total product effort)



SOR/STR Function Test

Purpose:	To verify the SOR/STR software satisfies the SOR software requirements (SOF) or corrects the STR problem and is suitable for proceeding to BRR.

Responsibility:	The SOR developer performs the function test. The test organization performs the system test on the SOR/STR.

Dependency:	Begins after code inspection. Completes with BRR (reference activity #61).

Process:	The developer performs function test in accordance with the approved function test plan and procedures. The developer performs API test using the developed API test software. The developer performs MPM test of new/modified public interfaces using the modified MPM.

	STRs are tested using the test procedure incorporated into the PEA.

	The SOR/STR developer demonstrates the complete function test to the test and QA organization using the software development system. Upon test and QA acceptance of the function test results, the software control is passed from the developer organization to the Government.

	A software build is created containing all SORs/STRs passing functional test. The software build is loaded on Fleet representative hardware. The test organization tests the SOR/STR on Fleet hardware using system SOTs to verify the software is suitable for proceeding to BRR.

Products:	The developer test results are incorporated into the SOR design notebook and PEA.

Approval:	Approved at the BRR.

Earned Value:	12% of the code and developmental test phase effort. (3% of total product effort)



Test Report

Purpose:	To document unit test and functional test results. To document test organization of software for proceeding to BRR.

Responsibility:	The SOR developer prepares the unit/functional test report. The test organization prepares the suitability test report.

Dependency:	Begins with completion of unit and functional tests. Completes with BRR (reference activity #61).

Process:	The developer prepared report summarizes the unit and functional test results. The SOR developer prepares a test report describing the results of unit testing including data results. The report indicates the extent of testing performed, number of defects found during testing and number of defects known to be outstanding. Unit test defects will normally be associated with code that was not executable during the test and/or major logic paths not executed or failing test. The defect correction results are indicated in the report.

	The functional test report identifies function test steps that were not passed, identifies the problems, and indicates the correction approach for  unresolved test steps. A section of the test report summarizes the result of API and modified generic MPM testing.

	The test organization suitability report summarizes the result of the SOR/STR SOT testing. The report should indicate number of tests performed and passed and indicate DTRs associated with test cases.

Products:	The test report is incorporated into the SOR design notebook and PEA.

Approval:	Approved at the BRR.

Earned Value:	1% of the code and developmental test phase effort. (0.25% of total product effort)



Build Readiness Review (BRR)

Purpose:	To verify whether a development build is suitable for release to MPM developers and Core testers. 

Responsibility:	The review team is comprised of QA, SOR/STR developers, test, and others as appropriate for the specific SOR and STR incorporated into the build.

Dependency:	Begins with completion of SOR/STR function test and test report completion. VDD prepared showing changes in the product baseline. Completion with BRR exit.

Process:	BRR entry criteria is receipt of the test reports indicating unit and functional test have been completed and the test organization approves the software as suitable for release to MPM developers and continued testing. At the BRR, metrics are presented to indicate the software maturity (e. g. DTRs found and remaining open). A correlation showing requirements tested and passed at the system and SOF level is presented. Risk items associated with the build contents are presented with mitigation approaches. 

	Criteria for exit are: configuration management control of the software (VDD changes), status of testing performed/passed, and known outstanding problems (DTRs) are acceptable for release.

Products:	VDD.

Approval:	Product IPT lead.

Earned Value:	3% of the code and developmental test phase effort. (0.75% of total product effort)



Development Build & Load

Purpose:	To incorporate SOR/STR code under configuration management control, build a development baseline, and successfully load the baseline on Fleet representative hardware.

Responsibility:	The configuration management organization controls and builds the baseline. The test organization installs the baseline.

Dependency:	Begins after completion of BRR. Completes with acceptance for SOR/STR test.

Process:	Configuration management builds a development baseline and transfers the software to CD-ROM or tape. 

	Test loads the baseline on test hardware and verifies successful load of Core, available MPMs, and data bases. 

	Upon successful completion of the installation, the test organization provides a recommendation for software release to MPM developers and other IPT lead agencies.

Products:	TAMPS development baseline installed and executable on Fleet representative hardware.

Approval:	Test certification of satisfactory load.

Earned Value:	2% of the code and developmental test phase effort. (0.5% of total product effort)



SOR/STR Test

Purpose:	To verify SOR implementation, STR correction, and determine acceptability for System Integration Test Readiness Review (SITRR).

Responsibility:	The test organization performs the testing.

Dependency:	Begins after completion of development build and load. Completes with SITRR.

Process:	Test performs three types of testing during this phase: SOR test, STR test, and initial regression test using thread procedures.

	SOR test is performed using the system test procedures. STR test is performed by duplicating the STR problem and determining the problem no longer exists (PEA test procedures are used). Thread test is performed using the sub-set identified in the ITP to verify basic functionality.

	Refer to SW Development CM Procedure for a details concerning the test-fix cycle. For problems discovered, the test group enters information describing the problem on a DTR form accessible electronically from the CM system. The DTR references the associated SOR, STR, or test case. The DTR is placed in the DTR code state and the assigned engineer is notified of the problem.

	When the developer corrects the problem indicated by the DTR changing status to test inspection state, the tester validates the correction in the development area. If approved, the tester changes the DTR status to Integration Build state, signaling CM to include the change in the next developmental build.

	Upon receipt of the next developmental build, DTRs included in the new build, indicated by status of Integration Test, are verified. Upon verification the DTR status is changed to indicate DTR closure.

	The test group provides weekly test metrics. Metrics provide testing plans and accomplishments and reliability data.

Products:	DTRs and test status reports.

Approval:	Product lead approval of DTRs for correction.

Earned Value:	12% of the code and developmental test phase effort. (3% of total product effort)



DTR Correction

Purpose:	To correct problems discovered during developmental test.

Responsibility:	The SOR/STR developer performs the correction.

Dependency:	Begins after completion of development build and load. Completes with SITRR

Process:	The SOR/STR developer receives the DTR from the test group. The SOR/STR developer corrects all DTRs unless the DTR is deferred or rejected by the product lead. Any reported problem that the developer believes is not valid should be brought to the product lead’s attention for adjudication.

	When code changes are complete, the updated software is checked back into the CM system and associated with the appropriate DTR. The DTR form is updated after the developer completes coding and tests the correction, by changing the status of the DTR to Test Inspection Status. 

Products:	Software files.

Approval:	Test approval of corrections.

Earned Value:	5% of the code and developmental test phase effort. (1% of total product effort)



SITRR (Core Freeze)

Purpose:	To determine whether test results form a satisfactory basis for proceeding into system integration.

Responsibility:	The TAMPS IPT lead convenes and chairs the review.

Dependency:	Occurs after completion of the preceding test-fix cycle.

Process:	Entry into SITRR requires completion of BRR(s), BRR action items, and test organization certification that testing is complete. An updated VDD is prepared indicating changes implemented at each BRR and since the last BRR leading to SITRR. 

	Key items reviewed at the SITRR are verification that all public and core extensions have been adequately tested with satisfactory results, Core SOR/STR testing has been completed with satisfactory results, and no critical problems affecting MPM integration remain.

	SITRR exit requires a current system schedule with product MPM schedule concurrence and MPM concurrence on suitability for Core Freeze.

	A CDROM is provided to MPM developer and other organizations designated by the IPT lead. API test tools and the generic MPM is included.

Products:	Core Freeze baseline. Updated VDD. API and MPM test tools.

Approval:	TAMPS IPT lead.

Earned Value:	2% of the code and developmental test phase effort. (0.5% of total product effort)





�3.5 – Development Phase -  Integration to VerRR

Goal and Objectives

Goal – To integrate Core and MPMs, perform system testing, and determine suitability for verification phase entry.

Specific Objectives – 

Integrate MPMs with Core.

Test Core and correct problems. 

Baseline system for system testing.

Earned value management – The integration phase earned value is 10% of the software development effort. At VerRR 90% of the product value is earned.

Documents	

The documents generated during the integration effort are:

Software�Product software (Core and MPMs) for soft freeze configuration controlled baseline.��VDD�Delta description of changes incorporated into Core software since Core Freeze.��

Activities	

The activities occurring during the integration phase are described below. Figure 3.5-1 is a Flow Diagram showing the phase relationships and dependencies.

�

Figure 3.5-1.  Integration Activity Network Diagram



Integration begins after Core operation has achieved an approved level of stability and satisfies SOR requirements (reference activity #65). 

MPM Integration

Purpose:	To provide the other system components necessary to build the TAMPS system.

Responsibility:	MPM owners deliver MPMs to NAWCWPNS.

Dependency:	Occurs after Core freeze. Completes with updated MPM delivery prior to Integration Inspection (reference activity #70).

Process:	MPM developers complete off-site integration of Core freeze build. After completion, the MPMs are provided to NAWCWPNS for integration and build. Core developers support MPM developers integrating the MPMs into the TAMPS baseline.

Products:	MPMs.

Approval:	Approval to provide MPMs for integration is performed by MPM sponsors.

Earned Value:	10% of the integration phase effort. (1% of total product effort)



Integration Build

Purpose:	To place Core and MPMs under configuration management control, build a development baseline, and successfully load the baseline on Fleet representative hardware.

Responsibility:	CM prepares the build. Test loads on hardware.

Dependency:	Occurs with each integration build until soft freeze acceptance.

Process:	CM creates a product build containing Core and MPM components. Test uses system generation function to load on target hardware with data bases. Test performs “quick look” to verify basic functions operate.

Products:	Baseline loaded on Fleet representative hardware.

Approval:	Test verifies satisfactory load.

Earned Value:	10% of the integration phase effort. (1% of total product effort)

SOR/STR and Regression Tests

Purpose:	To test the integrated system according to the ITP.

Responsibility:	The test organization performs the testing.

Dependency:	Begins after completion of integration build and load. Completes with Soft Freeze.

Process:	Test performs three types of testing during this phase: SOR test, STR test, and regression test using thread procedures. The TAMPS Core developers do not test MPMs but use MPMs during regression tests to validate Core functionality.

	SOR test is performed using the system test procedures. STR test is performed to verify the STR problem no longer exists. Thread test is performed using the sub-set identified in the ITP to verify basic functionality not associated with new SORs.

	Refer to SW Development CM Procedure for a details concerning the test-fix cycle. The process is summarized in activity #63.

	Upon receipt of the next developmental build, DTRs included in the new build, indicated by status of Integration Test, are verified. Upon verification the DTR status is changed to indicate DTR closure.

	The test group provides weekly test status reports and metrics. The reports indicate progress of test. Metrics indicate test accomplishment versus plans and reliability information.

Products:	DTRs and test status reports.

Approval:	Product lead approval of DTRs for correction.

Earned Value:	50% of the integration phase effort. (5% of total product effort)



DTR Correction

Purpose:	To correct problems discovered during integration test.

Responsibility:	Core developers perform the corrections.

Dependency:	Begins after completion of integration build and load. Completes with Soft Freeze.

Process:	A Core developer and product lead receives the DTR from the test group. The product lead determines whether the problem should be corrected. Upon product lead direction the developer corrects the DTR.

	When code changes are complete, the updated software is checked back into the CM system and associated with the appropriate DTR. The DTR form is updated after the developer completes coding and tests the correction, by changing the status of the DTR to Test Inspection. 

Products:	Software files.

Approval:	Test approval of corrections.

Earned Value:	20% of the integration phase effort. (2% of total product effort)



Integration Inspection

Purpose:	To determine suitability for core proceeding to VerRR.

Responsibility:	The inspection team is comprised of QA, the product lead, test, and other inspectors as appropriate.

Dependency:	Begins with successful conclusion of Core integration test.

Process:	QA, test, and the product lead review the test status report and recommend to the TAMPS Deputy for Software and the TAMPS IPT lead suitability for Soft Freeze.

Products:	Inspection log.

Approval:	QA and Product Lead.

Earned Value:	5% of the integration phase effort. (0.5% of total product effort)



Verification Release Review (VerRR) and Soft Freeze

Purpose:	To determine whether test results form a satisfactory basis for proceeding into system verification.

Responsibility:	The TAMPS IPT lead convenes and chairs the review.

Dependency:	Occurs after completion of the preceding test-fix cycle and integration inspection.

Process:	The TAMPS IPT lead chairs a review to verify that both Core and MPM product representatives concur that: Problems remaining open for correction to obtain soft freeze are zero. All open DTRs have been adjudicated by changing from DTR to STR with result that the problem correction is deferred. No priority 1 or 2 problems are known that could affect OT. All SOR SOTs pass or are deferred. No show stopper problems are identified. 

	VerRR exit results in Core soft freeze.

Products:	Soft freeze Core baseline. Delta VDD.

Approval:	TAMPS IPT lead.

Earned Value:	5% of the integration phase effort. (0.5% of total product effort)





�3.6 – Verification Phase - System test to ValRR

Goal and Objectives

Goal – To verify system operation on target hardware using the soft freeze software baseline and determine suitability for entry into the Validation phase.

Specific Objectives – 

Determine suitability to proceed to full Validation test.

Correct “significant” problems.



Earned value management – The system test phase earned value is 6% of the software development effort. At ValRR 96% of the product value is earned.

Documents	

The documents generated during verification phase are:

Test Report�Results of all test performed and description of problems found.��VDD�Delta description of changes incorporated into Core software since Soft Freeze.��

Activities	

The activities occurring during the system test phase are described below. Figure 3.6-1 is a Flow Diagram showing the phase relationships and dependencies.

�

Figure 3.6-1.  Verification Test Activity Network





Verification test begins with VerRR (reference activity #71), completion of Core and MPM integration and creation of TAMPS system for load from CM baseline.

Test Software – Regression Test

Purpose:	To test the soft freeze system according to the ITP.

Responsibility:	The test organization performs the testing.

Dependency:	Begins after completion of soft freeze build. Completes with Hard Freeze.

Process:	Test performs partial regression testing during this phase with emphasis on new/modified functions, STR corrections, and regression testing via thread procedures. The TAMPS Core testers do not test MPMs but use the MPMs during the regression tests to verify Core functions.

	Refer to SW Development CM Procedure for a details concerning the test-fix cycle. The process is summarized in activity #63.

	The test group provides weekly test status reports and metrics. The report provides test case status, STR test status, critical problems encountered, and thread test status. Metrics indicate test accomplishment versus plans and reliability information.

Products:	DTRs and test status reports.

Approval:	TAMP IPT and Deputy Lead for Software Development approval of DTRs for correction.

Earned Value:	70% of the system test phase effort. (4.2% of total product effort)



Problem Resolution

Purpose:	Correction of significant problems.

Responsibility:	Developers correct assigned DTRs.

Dependency:	TAMPS IPT lead and/or TAMPS Deputy for Software Development approval of DTR for correction.

Process:	Determination of DTRs for correction is performed by the TAMPS Deputy for Software. A Core developer receives the DTR for fix. When code changes are complete, the updated software is checked back into the CM system and associated with the appropriate DTR. The DTR form is updated after the developer completes coding and tests the correction, by changing the status of the DTR to Test Inspection.

Products:	Software files.

Approval:	Test approval of corrections.

Earned Value:	20% of the system test phase effort. (1.2% of total product effort)

Test Inspection

Purpose:	To determine suitability for the system proceeding to ValRR.

Responsibility:	The inspection team is comprised of QA, the product lead, test, and other inspectors as appropriate.

Dependency:	Begins with successful conclusion of system test.

Process:	QA, test, and the product lead review the test status report and recommend to the TAMPS Deputy for Software and the TAMPS IPT lead suitability for Hard Freeze.

Products:	Inspection log.

Approval:	TAMPS IPT lead.

Earned Value:	10% of the integration phase effort. (0.3% of total product effort)



Validation Release Review (ValRR)

Purpose:	To approve the system baseline for entry into validation testing.

Responsibility:	TAMPS IPT and MPM IPT leads.

Dependency:	Occurs upon conclusion of verification testing and a test recommendation to proceed.

Process:	TAMPS Core and MPMs provide a recommendation to the TAMPS IPT. A review is held to discuss the software status and a decision is made whether to proceed. To proceed requires that no significant problems are evident in the product or a plan for correction is accepted.

Products:	Hard Freeze baseline. Delta VDD.

Approval:	TAMPS IPT and MPM IPT leads.

Earned Value:	10% of the system test phase effort. (0.3% of total product effort)





�3.7 – Validation Phase - Validation testing to OTRR

Goal and Objectives

Goal – To validate the system will pass OT.

Specific Objectives – 

Perform complete regression test and determine suitability for proceeding to OTRR.

Correct only those problems that will result in OTRR exit failure.

Earned value management – The validation phase earned value is 4% of the software development effort. At OTRR 100% of the product value is earned.

Documents	

The documents generated during the validation phase are:

Test Report�Results of all test performed and description of problems found. OPNOTES.��Certification Letters�Core and MPM letters to PEO(T) certifying software is ready for entry into OT testing.��

Activities	

The activities occurring during the validation phase are described below. Figure 3.7-1 is a Flow Diagram showing the phase relationships and dependencies.

�

Figure 3.6-1.  Validation Test Activity Network





Validation test begins with approval to proceed at ValRR milestone (reference activity #75) and creation of the hard freeze baseline.

Test Software

Purpose:	To verify the product is acceptable for OT testing.

Responsibility:	Test organization.

Dependency:	Begins after completion of hard freeze build. Completes with OTRR.

Process:	The test organization executes the complete set of test procedures on all hardware suites to assure suitability for proceeding to OTRR. Test reports are provided weekly. Problems are provided as DTRs for management review.

	The test group prepares OPNOTES to supply operators added information on methods to work around existing problems.

Products:	Test reports and OPNOTES.

Approval:	T&E director.

Earned Value:	80% of the validation phase effort. (3.2% of total product effort)



Problem Resolution

Purpose:	To correct problems that will result in failure to exit OTRR.

Responsibility:	Developers correct assigned DTRs.

Dependency:	TAMPS IPT lead and/or TAMPS Deputy for Software Development approval of DTR for correction.

Process:	A Core developer receives the DTR for fix. When code changes are complete, the updated software is checked back into the CM system and associated with the appropriate DTR. The DTR form is updated after the developer completes coding and tests the correction, by changing the status of the DTR to Test Inspection.

Products:	Software files.

Approval:	TAMPS IPT lead

Earned Value:	5% of the validation phase effort.. (0.2% of total product effort)



Test Inspection

Purpose:	To determine suitability for the system proceeding to OTRR.

Responsibility:	The inspection team is comprised of QA, test, the product lead, TAMPS IPT, and TAMPS Deputy for Software, and other inspectors as appropriate.

Dependency:	Begins with successful conclusion of validation test.

Process:	Inspectors review the test status report and recommend to PMA-233 suitability for preceding to OTRR. The TAMPS Deputy and T&E Manager sign the certification letter.

Products:	OT Baseline

Approval:	PMA-233

Earned Value:	5% of the validation phase effort. (0.2% of total product effort)



OTRR

Purpose:	To approve the product for entry into OT testing.

Responsibility:	PMA-233, MPM PMA/PMW and other representatives.

Dependency:	Occurs upon conclusion of testing with a recommendation to proceed to OTRR.

Process:	TAMPS Core and MPMs provide a recommendation to the PMA-233. The recommendation is based upon meeting all technical threshold requirements identified in the TEMP, the system functioning in a technically acceptable manner with a high probability it will perform successfully in an operational environment, all technical deficiencies affecting mission accomplishment are identified and resolved prior to entering OPEVAL, validation testing is complete, and the validation final report is published.

	An OTRR is held with PEO(T) to determine is the product is ready to proceed to and pass OT.

Products:	Core and MPM certification letters.

Approval:	PEO(T)

Earned Value:	10% of the validation phase effort. (0.4% of total product effort)









�PAGE  �









TAMPS 6.2 Software Development Plan



�





�

Revision 1 - 4/4/97








