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2. SCOPE

2.1. Identification tc  \l 11 ".1
Identification"
This Software Development Plan (SDP) describes the Course for Software Acquisition Web Site (C-SAWS) 6.1, Summer 00, plan for developing the software for C-SAWS.  The objective of this project is to update the current C-SAWS configuration to reflect revisions to the Final Operational Capability.  This SDP pertains to the entire software development effort.  As an additional note, this is the first time this course was taught via distance learning.  There are several processes and innovations addressed in the this plan, the project and in other documentation that are distance learning specific,

2.2. System Overview tc  \l 11 ".2
System Overview"
The primary purpose of C-SAWS is to provide acquisition students first hand experience in managing a software intensive program. Secondarily, it demonstrates the NPS student’s effective capability in software acquisition and engineering, attracting positive attention to the Naval Postgraduate School MN3309 course, its students, and The Naval Postgraduate School. The C-SAWS program serves as a public demonstration platform, and disseminates key informational concepts, and current thought related to the development and acquisition of software embedded systems.

2.3. Document Overview tc  \l 11 ".3
Document Overview"
This SDP is the plan for developing software for the C-SAWS.  It is the guide for organizing, supporting, managing, performing, and measuring the software activities involved in the contractual software development process.  This SDP describes the organization, support, schedule, management and performance of all software development activities and the standards, procedures, tools and methodologies used in the management and development of the delivered software and documentation.

The document is organized as follows:

a. Section 1 is an introduction and overview.

b. Section 2 lists reference documentation.

c. Section 3 describes the software management process, including the project’s organization, its schedule, risk management, security issues, and interface with related organizations. The corrective action process and problem reports are also discussed.

d. Section 4 describes software engineering, including its organization and standard practices and procedures.

e. Section 5 describes the testing organization and its activities.

f. Section 6 describes the support software environment.

g. Section 7 describes software quality assurance roles and activities.

h. Section 8 describes the conduct of software configuration management.

i. Section 9 contains acronyms used in this document.

2.4. c2.Relationship to Other Plans


The processes for developing the C-SAWS within the software development framework through all software development phases are documented in this SDP and other referenced documents: the Technical Strategy, and the User Training Modules.  These plans are consistent with each other and the C-SAWS policies and procedures.

3. REFERENCED DOCUMENTS.

4.    The following documents are used as reference material within the SDP to the extent specified herein.

4.1. Customer Documents tc  \l 12 ".1
Customer Documents"
Specifications tc  \l 12 ".1.1
Specifications"
Specifications are listed in both the A-Specification and Requirements Baseline Documents, as well as refined requirements with testing standards in the Test and Evaluation Master Plan (TEMP). 

4.2. Non-Customer Documents tc  \l 12 ".2
Non-Customer Documents"
Standard Plans (Latest Revisions):

Software Development Plan

User Maintenance Module

User Training Modules

4.3. Other Documents

C-SAWS Specific Documents:

Program Management Plan

Technical Strategy

Test and Evaluation Master Plan

5. SOFTWARE DEVELOPMENT MANAGEMENT tc  \l 13 ".0
SOFTWARE DEVELOPMENT MANAGEMENT"
5.1. Project Organization and Resources

Customer Furnished Equipment, Software, and Services.

The customer will provide all software, network and server support for the implementation of the C-SAWS.  Specifically, Microsoft Project 98 will be provided to manage the program and Microsoft FrontPage 98 will be provided to manage the construction of the C-SAWS.  The facilities provided for this project will be the existing computer resources at the Naval Postgraduate School and accessed via distance learning.

Organizational Structure.  

The MN3309 course professor, Dr. Mark Nissen, is the senior acquisition official associated with the C-SAWS program.  ADM approval authority and PEO authority resides with him.  Using the teaming concept and by espousing partnering, the two distance learning sites will provide close to equitable staffing on each team.  Due to the dynamics of the class, there will be times that the PMO and CMO will have different sized teams.  With the teaming structure, however, the transition between PMO and CMO will be seamless.  The PMO and COM teams are organizationally arranged about program functional areas. The COM team is reportable to the PMO team, who is reportable to the PEO. The PMO and COM teams will interact through the utilization of Integrated Process Teams (IPTs).  Six IPTs have been established: Program Management, Contracting, Independent Verification &Validation, Software Development and Configuration Management, Operations Research Analysis, and Maintenance.  There are government and contractor representatives on each of the six teams.

Personnel tc  \l 13 ".1.4
Personnel"
The PMO and CMO team is staffed with 15 Distance Learning NPS students at the US Army, Aberdeen Proving Grounds, MD and the US Army Tank-automotive and Armaments Command, Warren, MI.

5.2. Schedule and Milestones

The software development schedule required to achieve the project milestones is presented in this section.  Each activity and all significant events including reviews, audits and key meetings are depicted.  

Activities tc  \l 13 ".2.1
Activities"
The Microsoft Project chart in the project management file details the activities of the C-SAWS software development function.  It also provides the proposed start and finish dates for each activity.

tc  \l 13 ".1.4‑1.  Example Required Staffing Credentials"
Job Title



Credentials

Very Senior Project Manager

Computer Science, Engineering, Physical Science or Math 





Degree. 











15 years of system development experience including 





several years of project management experience

Very Senior System or

Computer Science, Engineering, Physical Science or Math Software Engineer 


Degree.  











15 years of system development, Object Oriented and 





Structured Design Experience.








Experience as a Project Technical Lead.

Senior System or


Computer Science, Engineering, Physical Science or Math Software Engineer 


Degree.  











7 years of system development, Object Oriented, and 





Structured Design Experience.








Experience as a team leader.

Mid‑level System or


Computer Science, Engineering, Physical Science or Math Software Engineer


Degree.











5 years of system development, Object Oriented and 





Structured Design Experience.

Junior‑level System or

Computer Science, Engineering 



Software Engineer


 0‑2 years of Experience

Senior Project Control 

Business Degree










7 years in Project Control









Experience in Project Cost and Status reporting






Experience in Contracts Administration







Configuration and Security Management

Administrative Project 

AA Degree


Control Aide



PC Experience

Clerical



High School Diploma










General office clerical skills









PC experience

5.3. Risk Management tc  \l 13 ".3
Risk Management"
The objective of risk management is to address potential risks before they materialize, manage them or avoid them altogether.  Risk management becomes the ounce of prevention while operations management is faced with the pound of cure.  In response to the importance of risk management on this project, the Overarching IPT will provide a forum for the Project Manager and his staff to manage risks.  First, potential risks must be identified, quantified, and assessed for probability of occurrence and project impact.  Next the Risk Manager must determine appropriate mitigation strategies to employ before the risk seriously impacts project performance.  The Risk Manager has a continuing responsibility to evaluate the effectiveness of mitigation activities to see if risks actually are being mitigated.  

Cost.  

LOW RISK (Green) C-SAWS has little cost risk exposure as it is funded as part of the MN3309 course, Systems Management Department, NPS. Areas of cost risk are in the procurement of software and office supplies. Microsoft FrontPage is provided for the COM team. 

Performance. 

LOW RISK (Green) C-SAWS required performance is achievable given adequate development resources.  

Technical. 

LOW RISK (Green) C-SAWS technical risk is low due to our commercial teams vast experience and radical technological capabilities.  

Schedule. 

HIGH RISK (Red) C-SAWS FOC delivery may not be delayed.  The proposed high level of effort required and the short developmental period allotted introduces the primary risk associated with C-SAWS FOC development.  Establishment of milestones at the “inch-pebble” level by both the PMO and COM teams serve to reduce schedule risk.  A PMO decision to implement an operational proven prototype, which incorporates all the functionality of the existing system, is the key to schedule risk reduction.

5.4. Security tc  \l 13 ".4
Security"
No classified material/data will be included in the C-SAWS content.  Additionally, appropriate disclaimers will be linked to the C-SAW web site in accordance with NPS policy.  Web browsers outside of the NPS domain will be unable to load documents from the MN3309 course materials.

5.5. Interface with Software IV&V Agents.

Given the nature of this project and the IPT/Teaming environment, the contractor will work closely with not only the PMO V&V but with the IV&V agents as well.  The IV&V agents will be an integral part of the software development.

tc  \l 13 ".7‑1.  Example Subcontractor Responsibilities"
5.6. Software Development Library

The C-SAWS software development library (SDL) is a controlled collection of deliverable and non‑deliverable software, associated documentation, tools and procedures used to facilitate the development and support of the C-SAWS.  The C-SAWS SDL consists of data in both electronic and hard copy formats.

5.7.  Corrective Action Process

The corrective action process identified for the C-SAWS uses Software Problem Reports (SPRs) to track all changes to CM controlled or released items.  All changes are reviewed and approved prior to implementation by the OIPT.  

6.  SOFTWARE ENGINEERING 

6.1. Organization and Resources - Software Engineering tc  \l 14 ".1
Organization and Resources - Software Engineering"
Organizational Structure - Software Engineering tc  \l 14 ".1.1
Organizational Structure - Software Engineering"
The Software/Configuration Management and Verification and Validation IPTs are responsible for the software engineering of the C-SAWS.

Personnel - Software Engineering tc  \l 14 ".1.2
Personnel - Software Engineering"
The Software Development/Configuration Management IPT will perform the software engineering.

6.2. Software Standards and Procedures tc  \l 14 ".2
Software Standards and Procedures"
The C-SAWS team’s approach to software development and management emphasizes the use of modern structured analysis techniques, object oriented design methods and a software engineering environment which support our proven practices.  The programming practices, standards, and conventions, as defined in this document, will ensure the capability of supporting the changes and needs of the product throughout its mission lifetime.

Process Definition tc  \l 14 ".2.1
Process Definition"
Our approach to the definition of the project’s software development process (i.e., life-cycle) is through the use of modularity, each page is a module that can be built, tested and approved for addition to the site. The modules are used as “building blocks” that are applied to the project’s life-cycle model template (e.g., spiral) to define the project’s life cycle in terms of explicitly defined activities of manageable size.   This approach, while allowing as much flexibility as possible, provides process discipline and consistency, enables management insight, and defines the project’s software development process in terms that are independent of the software language, design methodology, and development environment.

6.3. Non‑Developmental Items

The customer will provide Microsoft Project 98 for the management of the project and Microsoft FrontPage for the development of the Web Site.

tc  \l 14 ".3
Non‑Developmental Items"
7. SOFTWARE TESTING tc  \l 15 ".0
SOFTWARE TESTING"
This section of the SDP describes the activities and deliverables that occur during C-SAWS Item Integration and Testing.  Included is a description of the approach to satisfying the requirements of the C-SAWS Statement of Work and the Software Requirements Specification.  The testing is broken up into informal (item) testing and formal testing.  The formal testing can be further broken up into two components: an internal test conducted by the contractor, as well as an independent test completed by the validation and verification IPT.

Each incremental item developed is added to the previous increment and will be designed tested both to prove functionality of the item and to exercise inter-item interfaces.  The effect of this building block test approach will lead to a reduced integration and test schedule by eliminating a bow wave at the end of the development cycle and by promoting more efficient use of integration and test personnel by overlapping item test, item integration, and item test functions.  This process also will give a very early view into the developing CSCI so that problems may be identified and corrected as early as possible.

This section of the SDP also describes the activities and deliverables that occur during system integration and testing.  Included is a description of the approach to satisfying the requirements of the C-SAWS Statement of Work and the C-SAWS or Segment Specification.

7.1. Organization and Resources - Software Testing tc  \l 15 ".1
Organization and Resources - Software Testing"
Organizational Resources - Software Testing


LIFETIME COST (%)
DEVELOPMENT (%)

Development
20%
35%

     Analysis & Design

15%

     Coding

50%

     Testing



Operation
Insignificant


Maintenance
80%


Table 1.1.1a  C-SAWS Resource Development Lifecycle Cost (STSC14-50)

Organizational Structure - Software Testing

The organizations responsible for performing the formal qualification testing of the C-SAWS include both the software contractor and PMO.  Since these two organizations are separated into functionally based IPTs, the testing responsibilities cross IPT boundaries.  This is also based on the fact that the functional expertise required to conduct accurate and effective testing spreads throughout the organizations.  Item testing is the primary responsibility of the Software Development/Configuration Management IPT.  The Verification and Validation IPT will conduct the independent testing.  The Software Development/Configuration Management IPT has the sole responsibility for making changes to the C-SAWS site based upon the input from the testing teams.  Since this is a combined team of both contractor and program office, the Software Development/Configuration Management IPT has the authority to make the required changes with subsequent notification to the Configuration Manager.

Personnel - Software Testing tc  \l 15 ".1.2
Personnel - Software Testing"
There are currently three personnel comprising the Software Development/Configuration Management IPT.  The Software Development/Configuration Management Chairman reports to the C-SAWS Program Manager within the Overarching IPT structure, and has authority and responsibility to ensure objective of software testing and to cause initiation and verification of corrective action regarding software or documentation errors.  See Figure 5.1.2‑1 as the current breakdown of responsibilities.  Coding personnel are shown in Table 5.1.2-1.  

Table 5.1.2‑1.  C-SAWS Software Testing Personnel

Title
Level
Qualifications
Activities

Test Engineer


TBD
Project management experience, program experience, technical writing skills, analytical skills, oratory and liaison skills, leadership, Ada software and OOD knowledgeable, database experience.
Provide cost and scheduling plans, act as senior technical lead, provide test planning and status, support test development, execution and analysis, make all test presentations including PDR, CDR, TRR, FCA, interface with IV&V and customer representatives.  Write test reports.

Test Engineer


TBD
Good writing skills, analytical skills, good time management, some Ada software knowledge.  Test database experience, test experience.
Write test plans and procedures, develop test materials, perform test and analysis.



Software Engineer


TBD
Knowledgeable in STE software maintenance and operation.
Support on-site testing.

Test Engineer


TBD
Project management experience,

program experience, technical writing skills, analytical skills, oratory and liaison skills, leadership, Ada software and OOD knowledgeable, database experience.
Provide cost and scheduling plans, act as senior technical lead, provide test planning and status, support test development, execution and analysis, make all test presentations including PDR, CDR, TRR, FCA, interface with IV&V and customer representatives.  Write test reports.

Test Engineer


TBD
Good writing skills, formal test experience.
Write test plans and procedures, develop test materials, perform test and analysis.



Software Engineer


TBD
Knowledgeable in STE software maintenance and operation.
Support on-site testing.

7.2. Test Planning Assumptions and Constraints tc  \l 15 ".3
Test Planning Assumptions and Constraints"
The current knowledge base of the students combined with the additional training and education developed during the programmed course, MN3309, will be adequate for both the Contractor and PMO team to attain the IOC and FOC requirements.  Some constraints exist if the test team have not developed the skills to correct the problems they observe during their specific tests.

8. SOFTWARE SUPPORT tc  \l 16 ".0
SOFTWARE SUPPORT"
The C-SAWS development team devised a sensible plan and strategy to provide adequate software support activities. The C-SAWS development team shall provide a web site that is appealing both visually and academically to the members of the acquisition community through the use of one Overarching IPT and six sub-tiered functional IPTs.

8.1. Organization and Resources tc  \l 16 ".1
Organization and Resources"
The contractor shall provide the necessary technical expertise required, facilitating IOC and subsequent FOC.  They shall work as equal members of the appropriate IPTs in order to maximize their skills and expertise for the C-SAWS program.  The sub-tiered IPTs have the authority and responsibility to attain their specific tasks.  Concurrence is obtained through the use of the Overarching IPT's final approval.

Organizational Structure 


Refer to Section 3.1.
Personnel tc  \l 16 ".1.2
Personnel"

Refer to Section 3.1.

8.2. QUALITY ASSURANCE tc  \l 17 ".0
QUALITY ASSURANCE"
The goal of the quality assurance program is to maintain a high quality Web site.   
 .

8.3. Organization and Resources - Quality Assurance

The IPT structure will be used as the basis for maintaining quality assurance. In particular the Verification and Validation IPT will check the quality of the software and report any inconsistencies to the Overarching IPT for resolution. tc  \l 17 ".1
Organization and Resources - Quality Assurance"
Quality Assurance Procedures and Tools tc  \l 17 ".2
Quality Assurance Procedures and Tools"
8.3.1.1. Procedures tc  \l 17 ".2.1
Procedures"

During the testing phases of the project, each team will identify those items that are 
not IAW quality standards set forth by the Overarching IPT.

8.3.1.2. Tools

One such tool to determine the quality of the site is "web-site garage" or Tools 2.2tc  \l 17 ".2.2
Tools", which will determine if any links are dead.

8.4. SOFTWARE CONFIGURATION MANAGEMENT

8.5. Organization and Resources - Configuration Management tc  \l 18 ".1
Organization and Resources - Configuration Management"
Organizational Structure Configuration Management

The Software Development/Configuration Management IPT is comprised of representatives from both the PM and the COM team.  All individuals were screened for security clearance and issued the IDs and passwords required to access to the C-Saws developmental site.  They were also issued educational versions of Microsoft Front Page in order to allow them to update and modify the web page.  They collectively incorporate all data from the Software Development/Configuration Management IPT.  The Software Development/Configuration Management IPT team meets weekly to review the status and resolve outstanding issues.  A consolidated list of changes is sent to the Verification and Validation IPT weekly for final review. 

 Software Configuration Management Environment

The C-SAWS environment resides within the UNIX servers at the Naval Postgraduate School.  The Microsoft software, Frontpage 98, allows individuals to submit changes to the particular configuration items for which they are responsible.  The Configuration Manager (CM) will receive, type classify, and keep a log of all configuration change requests.  The Configuration Management Board (CMB) will review the change submission and balance the trade-offs of cost, schedule and performance to determine if the change will occur.  Engineering Change Proposals (ECPs) will be handled similarly.  However, it may be of most use to coordinate configuration management requests and ECPs with the Software Development/Configuration Management IPT to first determine any functionality and compatibility issues, especially as new, COTS software becomes available during the Life-cycle of the C-SAWS.   The IV&V IPT has the authority to process class II ECPs that don’t affect form, fit, function, or cost.tc  \l 18 ".1.3
Software Configuration Management Environment"
8.6. Configuration Identification
8.6.1. Developmental Configuration Identification
Initial configuration will be established by the Software Development/Configuration Management IPT upon final approval from the Overarching IPT.  The C-SAWS site will follow an evolutionary development approach with incremental delivery of capability via software prototyping.  Issues arising from the prototyping will be coordinated with the Software Development/Configuration Management IPT.  The configuration item will be one “page” of HTML text as seen through a web browser.

8.6.1.1. Identification Methods

Upon IOC, the Software Development/Configuration Management IPT will publish the established configuration and version for the C-SAWS site.  At IOC, the PM C-SAWS will initiate configuration management.  Any updates will follow the aforementioned procedures.  C-SAWS will use a COTS program to accomplish the update process. When the configuration or version changes, the CM will issue a change notice to the appropriate personnel.

8.7. Configuration Control tc  \l 18 ".3
Configuration Control"
Effective Configuration Control is necessary for both the customer and the contractor.  The overall benefits include:

· Better Communication among staff

· Better Communication with the Customer

· Better Technical Control 

· Screening of Frivolous Changes

· Providing a Paper Trail

8.7.1  Flow of Configuration Control

The flow of perspective changes follow this procedure:  Initiator (Software Development/Configuration Management IPT(Independent Validation and Verification IPT(CHANGE OCCURS( Notification generated to all.  This flow can be virtually transparent and seamless as members of the SW/CM IPT includes members of the PM Office and Contractor.

8.7.2 Reporting Documentation tc  \l 18 ".3.2
Reporting Documentation"
The CM IPT will manage all documented changes electronically.  The changes will be accessible via the C-SAWS site.

Review Procedures 

The Overarching IPT has review responsibility. Changes will not be made at the expense of cost, schedule and performance without the appropriate benefits.

Storage, Handling, and Delivery of Project Media

Frontpage 98 allows the changes to be made via the World Wide Web from any location with the appropriate password.  Security measures are strict in order to maintain the specific configuration control outline.

9. Transition to Million Line Code.

9.1. Scheme.  The web site size is currently constructed for growth.  It can easily grow larger by inserting more information from different areas by constructing a subdirectory, or inserting into the current subdirectories (the course, the project, etc.).  In this manner, the site will grow larger and transform itself into millions of lines of source code.
9.2. Applicability to other courses.  Other courses could construct their web sites based upon this model, with modifications for their unique characteristics.  For example, an engineering course may desire access to automated tools to help students complete course assignments.
10.  Acronyms and Abbreviations tc  \l 110 ".1
Acronyms and Abbreviations"
CDR
Critical Design Review

CDRL
Contract Data Requirements List

CFE
Customer Furnished Equipment

CM
Configuration Management

COTS
Commercial Off-the-shelf

DID
Data Item Description

DOD
Department of Defense

FCA
Functional Configuration Audit

FQT
Formal Qualification Testing

IV&V
Independent Verification and Validation

MIL‑STD
Military Standard

NDS
Nondevelopmental Software

OOD
Object Oriented Design

PDR
Preliminary Design Review

PMP
Program Management Plan

PMR
Program Management Review

QA
Quality Assurance

S/W
Software

SDE
Software Development Environment

SDL
Software Development Library
SDP
Software Development Plan

SDR
System Design Review

SLOC
Source Lines of Code

SPR
Software Problem Report

SQA
Software Quality Assurance

SQPP
Software Quality Program Plan

SRD
System Requirements Document

SRR
System Requirements Review

SRS
Software Requirements Specification

SSR
Software Specification Review

SSS
System/Segment Specification

STE
Software Test Environment

STP
Software Test Plan

STR
Software Test Report

TBD
To Be Determined at a later date 


