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	SOFTWARE DEVELOPMENT PROCESS


1.  Introduction

The Air Force Center for Quality and Management Innovation’s (AFCQMI) Software Development Process was designed to maximize the benefits of predictable cost, schedule and performance resulting from superior software management processes.  By following defined and repeatable processes, MQE can deliver IT solutions better, faster and cheaper than our competition, and can attain our vision to:

“Develop technological solutions to business problems, and satisfy customer requirements 

with predictable cost, schedule and performance.”

The MQE software process is based on software engineering principles, the Personal Software Process (PSP)SM and the Software Engineering Institute’s (SEI) Capability Maturity Model (CMM).  AFCQMI’s software development process is built on the six pillars of (1) Application Development and Maintenance, (2) Project Management, (3) Configuration Management and (4) Software Quality Assurance, (5) Testers, (6) the Software Engineering Process Group (SEPG).
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Each pillar depicts a specific role in the software development process, and is equally important in the production and maintenance of quality software.


AFCQMI’s Software Development processes consists of (1) Government Off-The Shelf (GOTS) and Commercial Off-The-Shelf (COTS) software identification, (2) Project management for outsourced software development, and (3) In-house software development.  In this paper, we will only address the in-house software development process.
The In-house Software Development process consists of seven phases.  These seven phases include: (1) the Planning Phase, (2) the Requirements Analysis Phase, (3) the Architectural Design Phase, (4) the Coding and Unit Test Phase, (5) the Test Phase, the Release Phase, and the Post-Mortem Phase. 

2.  Planning Phase
The purpose of the Planning Phase is to gather enough information to recommend a good technical solution.  The Pre-Development Phase begins with the C4 Systems Requirements Document (CSRD), Air Force Form 3215, being submitted by the customer to the Software Production Branch.  The CSRD should be a concise statement of the problem and should include the expected delivery date.  In exchange for the CSRD, the development staff provides the customer with the Preliminary Requirements Questionnaire and the Business Case Template.  This questionnaire can be filled out by the customer or used during an interview session with the customer.  The goal of the questionnaire is to obtain more specific information about the customer's need.  During this time, the customer should also gather existing forms, reports or other documentation that might be useful.  If existing documentation is not available, the customer is recommended to design prototype forms and reports in Microsoft Access or Microsoft PowerPoint.  The development of a process/activity model developed with the application Ai0win, an activity modeling tool, would also be helpful.  These additional items will help to clarify the customer's requirements and help the customer envision the way the final system will look.  This will also enhance communications between the customer and the software development team. 

After the completed Preliminary Requirements Questionnaire and Business Case Template have been returned to the Software Production Branch, the development staff develops a technical solution using the Technical Solution Template.  The technical solution will document the alternatives available to the customer, and will usually include a comparison of solutions using off-the-shelf technology (government or commercial), outsourced development/maintenance, and in-house development/maintenance.  The technical solution includes a preliminary project schedule created with MS-Projects and a cost estimate determined with Cost X-pert, a software development estimation tool.  The technical solution will be provided to the customer for their decision on how they would like to progress.  Once the decision has been made by the AFCQMI corporate board to allocate resources to perform in-house development, the project advances to the Development Phase.

3.  Requirements Analysis Phase.  

The purpose of the Requirements Analysis Phase is to allow the customer and development team to completely analyze the problem and define the software requirements in a complete specification of the external behavior the software must accomplish.  Any assumptions or constraints that exist must be identified as well as needed resources and training.   Each step of this phase should include peer walk-throughs and customer reviews.  The output of this phase is to develop a good Software Requirements Specification (SRS) and Software Test Plan (STP).  Each requirement in the SRS will be tested against the Requirements Checklist for its validity as a requirement.  Developing the STP with the SRS will ensure that future tests will validate and verify that each requirement has been satisfied.  Identify functional interfaces and necessary design constraints.  The Software Development Plan (SDP) identifies the required resources, facilities, personnel, development schedules, and software tools, needed to successfully complete the development of the application.  At this point, the Software Project Folder (SDF) is developed and maintained by the Configuration Management staff. Each signed document developed during the lifecycle of the project will be included in this SPF.  

This phase ends with the successful completion of the Software Specification Walkthrough (SSW) and Software Specification Review (SSR).  The SSW is held with the development team and the SSR is held with the customer and senior management.  During the SSR, all documents are reviewed for consistency and accuracy and the development team ensures they know what the customer wants.

4.  Architectural Design Phase.

The purpose of the Architectural Design Phase is to design the solution to the problem.  In this phase, the data model, determining the normalized (minimizing redundancy and inconsistency) tables and relationships, is developed using the application ErWin.  The data dictionary containing metadata is developed to support the data model.  In the Preliminary Design Review, we ensure we know how they want it.  In the Critical Design Review, our programmers work the details to build it the way they want it.
The preliminary design activity determines the overall structure of the software to be built.  Based on the requirements, the developer decomposes the problem into architectural components and then iteratively decomposes the components into smaller components until the subcomponents are small enough for a person to be able to reasonably create a good design.

The developer should provide a preliminary design that insures clear traceability of requirements from software specifications down to the software components.  The software design is reflected in the Software Design Document (SDD).  The developer should also generate a Software Test Description (STD) outlining the proposed test program and establishing test requirements for software integration and testing.  It will also include specific test cases.

Throughout the development effort, the developer will conduct informal design reviews, inspections, and walkthroughs to evaluate the progress and correctness of the design for each software component.  The results of these inspections will serve as the basis for material presented at the PDR.


The purpose of the Detailed Design activity is to logically define and complete the detailed software design (not coding) that satisfies the allocated requirements.  The level of detail of this design must be such that the coding of the software application can be accomplished by someone other than the original designer.  The component’s function, its inputs and outputs, plus any constraints (such as memory size or response time) should be defined.  Logical, static, dynamic relationships among the components should be specified and the component and system integration test procedures generated. 


A complete detailed design includes not only a description of the computer processes to be performed but also detailed descriptions of the data to be processed.  A data dictionary is an effective way of documenting this needed design information.  For software that processes or manipulates a large amount of interrelated data, the structure of the data itself should be defined.  Detailed design defines and documents algorithms for each module in the design tree that will be realized as code.

A CDR is conducted at the conclusion of the detailed design.  The CDR should assure that the software design satisfies the requirements of both the system level specification and the software development specifications.  Following an acceptable CDR, the design should be released for coding and unit testing.

5.  Coding & Unit Test Phase.

The purpose of the Coding and Unit Test Phase is to develop the database and the front-end application.  This is the actual work that is conducted to bring the system into being.  The outputs of this phase include the Software User's Manual, Software Maintenance Manual, clarified requirements, modified designs, and/or modified test cases. 


The purpose of coding is to translate the detailed software design into a programming language.  Based on the detailed software design presented in the design specification, programming of each unit is accomplished by the assigned programmer in the specified programming language.  As the coding of each unit is completed, the programmer ensures the program implements the detailed design by performing a code review.  Only after the programmer is satisfied that the source program correctly implements the detailed design, should the program be compiled and unit testing started.


Besides producing the code, the developer creates informal test procedures for each unit test as well as the test results.  The developer will usually conduct informal code inspections or walkthroughs on each coded unit and component during several stages of its development.  There are no formal reviews scheduled during this step of the development cycle.

Unit and integration testing is called “informal testing.”  The purpose of the unit testing activity is to eliminate any errors that may exist in the units as they are programmed.  These errors may be due to mistakes by the programmer or deficiencies in the software requirements and design documentation. Usually, the test of a unit is the responsibility of the developer who programmed the unit.  An efficient software development effort requires rigorous unit level test so that most errors are detected before Integration testing. Unit testing checks each coded module for the presence of bugs.  Unit test planning generates and documents plans and procedures to test each module independently and thoroughly.  Unit testing checks each coded module for the presence of bugs.  Unit testing’s purpose is to ensure that each as-built module behaves according to its specification defined during detailed design. Unit test planning generates and documents plans and procedures to test each module independently and thoroughly.

Integration testing interconnects sets of previously tested modules to ensure that the sets behave as well as they did as independently tested modules.  Ideally each integrated set of modules should correspond to a component in the design tree defined during preliminary design.

It also entails writing the software, user, and reference documentation for the Software User Manual (SUM).  

Internally, our programmers provide input to one another during scheduled peer reviews.  In the TRR, we ensure the test plan is in place prior to a full systematic test.  Once the system has successfully passed the Test Readiness Review (TRR), the source code is promoted to the test library prior to formal system testing and customer acceptance testing.
6.  Testing Phase.

The Testing Phase consists of "formal testing," to include Independent Verification and Validation (IV&V) Testing and Customer Acceptance Testing (CAT).  The purpose of this phase is to ensure the system works properly before releasing it to the users.  Each step of the Test Phase should include peer walk-throughs.  The actual steps used in this phase are determined in the Requirements Analysis Phase.  During system test the pieces are brought together and tested as a whole.  Minor problems are fixed at the time; major problems require negotiation.  The Software Test Report includes the results of the test case implementation.  Once the system has successfully passed "formal testing," the software is promoted to the production library.  The system must be promoted to the production library prior to formal release and entering the Maintenance Phase.
Once the software is programmed and each unit and component is tested for compliance with its design requirements, the developers should begin module integration testing.  The purpose of integration testing is to combine the software units and components that have been independently tested into the total software product and to demonstrate that this combination fulfills the system design.  The integration is done in a phased manner with only a few components being combined at first, additional ones added after the initial combination has been tested, and the process repeated until all components have been integrated.



The purpose of Independent Verification and Validation (IV&V) Testing is to perform formal tests, in accordance with the software test plans and procedures, on each module, by independent personnel.  Testing during this step is intended to show that the software satisfies the SRS.



The purpose of Customer Acceptance Testing is to provide the customer an opportunity to test the application to ensure that it meets the requirements specified in the SRS.  After an application successfully passes the CAT, the Acceptance Letter is signed by the customer.



The development staff should update all previous software documentation, and analyze test data to generate the Software Test Report (STR).  
7.  Release Phase.

The Deployment phase consists of completing the final audits, installing the application at the customer site, and the signing of the release letter by the functional customer.  


During the software Functional Configuration Audit (FCA) the customer verifies that the modules perform in accordance with their respective requirements and interface specifications by examining the test results and reviewing the operational and support documentation.  The Physical Configuration Audit (PCA) is the formal technical examination of the as-built software product against its design, including the product specification and the as-coded documentation.

This phase is completed once the release letter is signed by the customer. 

8.  Post-Mortem Phase

The Post-Mortem Phase consists of documenting lessons learned.  Once the lessons learned have been placed into the Software Project Folder (SPF), the Development phase is completed.

9.  Maintenance
The Maintenance Phase consists of the continued detection and repair of bugs after development, and the addition of new capabilities to the system.  This phase begins with a Release Letter signed by the customer.  This is the longest phase of system development, and is actually a full development lifecycle, since it lasts throughout the life of the system.


There are four types of maintenance activities: (1) correcting defective software, (2) improving quality of (enhancing) existing software, (3) redesigning software components, and (4) preventing future maintenance.  


(1) The purpose of corrective maintenance is to fix the defects in the existing software or documentation.  (2) The purpose of perfective maintenance is to extend the software beyond its original functional requirements.  It also include modifying software to improve the processing efficiency, performance, or maintainability, and redesigning software components that are hard to understand and to reduce maintenance costs.  (3) The purpose of adaptive maintenance is to modify the software to accommodate changes to the external environment, such as hardware or data formats.  (4) The purpose of preventive maintenance is to produce maintainable software from the beginning and anticipating problems that may develop.  Furthermore, the functionality is not changing, future maintenance is made easier.  The three kinds of preventive maintenance include restructuring, reverse engineering and reengineering.

10.  Metrics

Throughout the development cycle, we have established performance measures to track human resource, product and process quality status.  In addition to our internal checks, we have customer involvement throughout the process.

	MQE Goal
	Software Performance Measure
	Type Category
	Units of Measurement

	1
	Training requirements completed
	Human Resources
	

	1
	Professional certifications
	Human Resources
	

	3
	Object Size
	Product Quality
	SLOC

	3
	Number of Objects
	Product Quality
	Tables,Forms,Queries, Reports,Macros,Modules

	3
	Defects
	Product Quality
	No. Faults/KLOC

	3
	Schedule
	Product Quality
	% (Planned Work Time – Actual Work Time)/Planned Work Time

	3
	Effort
	Product Quality
	Man-hours

	3
	Cost
	Product Quality
	

	3
	100% documentation of all requirements
	Process Quality
	

	3
	Zero defects in acceptance testing
	Process Quality
	

	3
	Rework per requirement
	Process Quality
	

	3
	Estimation and planning accuracy
	Process Quality
	

	3
	100% walkthroughs, reviews and inspections
	Process Quality
	


GLOSSARY 

	GlossARY


Acceptance Letter:  A letter by the authorized representative of the acquirer by which the acquirer assumes ownership of software products as partial or complete performance of a contract.

Beta Testing:  The process of taking software which is nearing its final release, and giving it to a larger pool of users to test.  While the testing done in our development laboratory is exhaustive, beta testing exposes the software to a much broader range of users and environments because a large number of people are using it concurrently.

Beta testing requires using the software often and reporting every problem, quirk, bug and crash.  Remember, there is no such thing as bug-free software.  Every application on the market today has some bugs, but thanks to Beta Testers, they are kept to a minimum.

Computer-aided Systems Engineering (CASE):  The application of computer technology to systems development activities, techniques and methodologies.  CASE “tools” are programs (software) that automate or support one or more phases of a systems development life cycle.  The technology is intended to accelerate the process of developing systems and to improve the quality of the resulting system.

Configuration Control Board (CCB):  A board composed of technical and administrative representatives who recommend approval or disapproval of proposed engineering changes to a CSCI’s current approved configuration documentation.  The board also recommends approval or disapproval of proposed waivers and deviations from a CSCI’s current approved configuration documentation.
Critical Design Review (CDR):  This review shall be conducted for each configuration item when detail design is essentially complete. The purpose of this review will be to (1) determine that the detail design of the configuration item under review satisfies the performance and engineering specialty requirements of the HWCI development specifications, (2) establish the detail design compatibility among the configuration item and other items of equipment, facilities, computer software and personnel, (3) assess configuration item risk areas (on a technical, cost, and schedule basis), (4) assess the results of the producibility analyses conducted on system hardware, and (5) review the preliminary hardware product specifications. For CSCIs, this review will focus on the determination of the acceptability of the detailed design, performance, and test characteristics of the design solution, and on the adequacy of the operation and support documents.

Critical Design Walkthrough (CDW):  

Configuration Management:  A discipline applying technical and administrative direction and surveillance over the life cycle of items to identify and document the functional and physical characteristics of configuration items, to control changes to configuration items and their related documentation, to record and report information needed to manage configuration items effectively, including the status of proposed changes and implementation status of approved changes, and to audit configuration items to verify conformance to specifications, drawings, interface control documents, and other contract requirements.

C4 Systems Requirements Document (CSRD):  The C4 Systems Requirement Document (CSRD) is a brief description of the requirement on the AF Form 3215.

Code Walkthrough (CW):  

Data model:  Provide management with ability to see how data is used within the organization and how to apply business rules to the data to assist in managing and controlling the data.

Data Dictionary:  Name, Definition, Name of Author, Aliases, Creation date/revision date

Data Model Color Conventions:

	Data Model Entity
	Color Convention

	Table
	White

	Lookup Table
	Green

	Associative Table
	Yellow


Database Design Description (DBDD):  This document describes the design of the database, that is, a collection of related data stored in one or more computerized files in a manner tha can be accessed by users or computer programs via a database management system (DBMS).  It can also describe the software units used to access or manipulate the data. The Database Design Description (DBDD) describes the design of a database. It is a collection of related data stored in one or more computerized files in a manner that can be accessed by users or computer programs via a database management system (DBMS).  It can also describe the software units used to access or manipulate the data.  The IDEF1X model supports shared data concepts.  Helps reduce data redundancy.  Improves data integrity.  Lowers the cost of managing data resources.  The data dictionary describes the logical and physical components of the database.

Defect Type Standard:

	Type  Number
	Type Name
	Description

	10
	Documentation
	Comments, messages

	20
	Syntax
	Spelling, punctuation, typos, instruction format

	30
	Build, Package
	Change management, library, version control

	40
	Assignment
	Declaration, duplicate names, scope, limits

	50
	Interface
	Procedure calls and references, I/O, user formats

	60
	Checking
	Error messages, inadequate checks

	70
	Data
	Structure, content

	80
	Function
	Logic, pointers, loops, recursion, computation, function defects

	90
	System
	Configuration, timing, memory

	100
	Environment
	Design, compile, test, or other support system problems


Designer 2000:

	DESIGNER/2000

	Application Design Wizard
	A utility to create default module (program) specifications based on function definitions.

	(Business) Process Modeller
	A diagrammatic way to enter information about business functions, events, organizational structure, and the flows of information, control, and material through an organization.

	Database Design Wizard
	A utility to create physical data specifications (tables, constraints, columns, indexes) from logical data elements (entities, relationships, attributes).

	Dataflow Diagrammer
	A diagrammatic way to enter information about business functions and the flow of data through an organization.

	Data Diagrammer
	A diagrammatic way to enter information about tables, constraints, columns, views, and snapshots.

	Entity Relationship Diagrammer
	A diagrammatic way to enter information about entities, attributes, and relationships.

	Function Hierarchy Diagrammer
	A diagrammatic way to enter information about business functions.

	Module Data Diagrammer
	A diagrammatic way to lay out a form or report prior to code generation.

	Module Logic Navigator
	A "smart editor" for creating PL/SQL database objects such as database triggers, functions, procedures and packages.

	Module Structure Diagrammer
	A diagrammatic way to show the hierarchical structure of the menu and the programs associated with it, and what programs are called from other programs.

	Matrix Diagrammer
	A general-purpose diagrammatic way to associate one element in the Repository with another.

	Preferences Navigator
	A hierarchical presentation of the preferences that affect the behavior of the Designer/2000 code Generators.  For all you C and C++ programmers, think of preferences as pre-compiler directives.

	Repository Administration Utility
	This is where users are authorized to access the Designer/2000 Repository, and where user-defined extensions to the Repository objects are specified.

	Repository Object Navigator
	A general-purpose, text-based way to enter all non-picture information about the application (except for preferences). 

	Oracle Forms Generator
	A program that creates working Oracle Forms programs based on definitions recorded within the Designer/2000 Repository.

	Oracle Reports Generator
	A program that creates working Oracle Reports programs based on definitions recorded within the Designer/2000 Repository.

	Server Generator
	Also commonly referred to as the DDL Generator (for Data Definition Language).  This utility produces scripts to build objects, including tables, views, and indexes within a database.

	Visual Basic Generator
	A program that creates working Visual Basic programs based on definitions recorded within the Designer/2000 Repository.


Developer 2000:

	DEVELOPER/2000

	Oracle Forms
	A screen generator that runs in a graphical user interface (GUI) environment.  Application developers design data entry and query screens, and end users can then use these screens to manipulate data in the Oracle database.

	Oracle Reports
	The report writer used to create graphical report representations of the data in your Oracle database.  Reports can be generated to include images, sounds, and charts, and you can present reports in a variety of colors using an assortment of colors.

	Oracle Graphics
	The component of Oracle Developer/2000 that is used to create graphical displays.  With Oracle Graphics you can create charts in a wide variety of styles, including column, bar, line, mixed, and pie.  Oracle Graphics can include OLE2 container objects and is an OLE2 server, thus providing integration with Oracle Forms, Oracle Reports, and other MS Windows applications.  Like Oracle Forms and Oracle Reports, Oracle Graphics also provides the capability to define libraries of PL/SQL code.

	Oracle Book
	An online document viewing facility for the sharing of text across Oracle products.  Oracle Book has three components: Designer provides for the creation and maintenance of online documents.  Converter takes older formats of Book documents and converts them to the latest release.  Runtime provides viewing capabilities and is used to propagate the Book documents to the user community.

	Oracle Procedure Builder
	Oracle Procedure Builder is the PL/SQL development and debugging environment of Oracle Developer/2000.  It is integrated with Oracle Forms, Oracle Reports, and Oracle Graphics, but it also exists as a stand-alone development environment.  With Oracle Procedure Builder, you can create functions, procedures, packages, libraries, and database triggers.

	Oracle Open Client Adapter for ODBC
	Allows communications between one vendor's data source and another vendor's tools.

	PL/SQL
	Oracle's procedural processing language used to code procedures, database triggers, packages and functions.

	SQL*Plus
	SQL*Plus is an Oracle tool to execute SQL and PL/SQL statements.  It also contains supporting commands to format queries, set the environment, and edit SQL commands in the SQL buffer.  The product used to define and manipulate data in Oracle's relational database.

	SQL*Net
	Oracle's network product that can be used with a vendor's network software to access a remote database.


Development Schedule:
Functional Configuration Audit (FCA):  The formal examination of functional characteristics of a configuration item, prior to acceptance, to verify that the item has achieved the requirements specified in its functional and allocated configuration documentation. The functional configuration audit (FCA) is held to validate that the development of software application has been completed satisfactorily and that the application has achieved the performance and functional characteristics specified in the requirements. The FCA reviews the results of the contractor’s qualification tests and verifies that the contractor followed the test procedures, that all the testing was completed satisfactorily.

Formal Qualification Review (FQR):  

Integrated-CAM Definition Activity Model (IDEF0): Defines program requirements and scope.  Assists in discovering and validating business rules.  Documents the AS-IS environment.  Specifies the TO-BE environment.  Provides a framework for other types of analyses.

Integrated-CAM Definition Data Model (IDEF1X):  
Install Program:

Memorandum of Agreement (MOA):  The Memorandum of Agreement (MOA) is to provide an understanding of roles, responsibilities, and deliverables between the developer and the customer.
Operational Concept Description (OCD):  This document Describes a proposed system in terms of the user needs it will fulfill its relationship to existing systems or procedures, and the ways it will be used. The Operational Concept Description (OCD) is used to obtain consensus on the operational concept of a proposed system and communicate the user’s needs to the developer.

Physical Configuration Audit (PCA):  The formal examination of the “as-built” configuration of a configuration item against its technical documentation to establish or verify the configuration item’s product baseline. The physical configuration audit (PCA) is held for each CI to verify that the design documentation (drawings, parts lists, software listings, etc.)  accurately defines the qualified production configuration as described in the product specification. An FCA must be completed for the CI prior to, or concurrent with, the PCA for that CI.  The PCA is merely an accounting for all physical deliverable materials: that is, the tapes, cards, documents, etc., that are the physical product.

Preliminary Design Review (PDR): (1) the evaluation of the progress, consistency, and technical adequacy of the selected top-level design and test approach, (2) compatibility between software requirements and preliminary design, (3) evaluate the degree of definition an assess the technical risk associated with the selected manufacturing methods/processes, and (4) on the preliminary version of the operation and support documents, (5) evaluate the degree of definition and assess the technical risk associated with the selected manufacturing methods/processes.

Preliminary Design Walkthrough (PDW):  
Peer Review:  This review is conducted to perform an in-depth analysis of any products (documents, plans, letters, code, test cases, etc.) developed during each of the systems engineering processes.  This review should surface errors and issues, but does not necessarily correct them.  It focuses on the technical perspective, not on functional requirements.

Problem Report:

Schema:  A diagrammatic outline or representation
Software Configuration Management (SCM):  
Software Design Description (SDD):   This document describes the design of a Computer Software Configuration Item (CSCI).  It describes the CSCI-wide design decisions, the CSCI architectural design, and the detailed design needed to implement the software.

Software Development File (SDF):  A repository for material pertinent to the development of a particular body of software.  Contents typically include (either directly or by reference) considerations, rationale, and constraints related to requirements analysis, design, and implementation; developer-internal test information; and schedule and status information.

Software Development Plan (SDP):  This document describes a developer’s plans for conducting a software development effort.  The term “software development” is meant to include new development, modification, reuse, reengineering, maintenance, and all other activities resulting in software products. The Software Development Plan (SDP) describes a developer’s plans for conducting a software development effort, including new development, modification, reuse, reengineering and maintenance.  The SDP is a tool for monitoring, the processes and methods to be followed for software development project schedules, organization, and resources.  This document include the Software Development Schedule and the COCOMO Analysis/Results.  Cocomo Analysis consists of the estimation of development time and the amount of effort needed for software development.

Software Engineering:  The application of scientific principles to (1) the orderly transformation of a problem into a working software solution and (2) the subsequent maintenance of that software until the end of its useful life.

Software Installation Plan (SIP):  This document is a plan for installing software at user sites, including preparations, user training, and conversion from existing systems.

Software Application:  A software product that is required by the contract to be delivered to the acquirer or other designated recipient.

Software Design Document (SDD):  The Software Design Document (SDD) describes the design of a Computer Software Configuration Item (CSCI).  It describes the CSCI-wide design decisions, the CSCI architectural design, and the detailed design needed to implement the software.  Describes the decomposition of a system into configuration items and manual operations.

Software Development Process:  An organized set of activities performed to translate user needs into software products.

Software Quality Assurance:  

Software Requirements Specification (SRS):  This document specifies the requirements for a Computer Software Configuration Item (CSCI) and the methods to be used to ensure that each requirement has been met.  Requirements pertaining the CSCI’s external interfaces are presented in this document as well.  The Software Requirements Specification (SRS) contains the complete description of what the software will do without describing how it will be done.; achieve agreement among system users, system testers, customers, designers, and requirements writers. Describes the interfaces between HWCI-CSCI and CSCI and CSCI.  The four types of requirements include functional, non-functional, interface and implementation.  The two tasks in determining functional requirements are to perform problem analysis and perform a product description of the behavioral and non-behavioral requirements.

Software Specification Review (SSR): A review of the finalized Computer Software Configuration Item (CSCI) requirements and operational concept. The SSR is conducted when CSCI requirements have been sufficiently defined to evaluate the contractor's responsiveness to and interpretation of the system, subsystem, or prime item level requirements. A successful SSR is predicated upon the contracting agency's determination that the Software Requirements Specification, Interface Requirements Specification(s), and Operational Concept Document form a satisfactory basis for proceeding into preliminary software design.

Software Specification Walkthrough (SSW):  

Software Test Plan (STP):  This document describes plans for qualification testing of Computer Software Configuration Items (CSCIs) and software systems.  It describes the software test environment to be used for the testing, identifies the test to be performed, and provides schedules for test activities. The Software Test Plan (STP) describes plans for qualification testing of software systems.  It describes the software test environment to be used for the testing, identifies the tests to be performed, resources needed for testing, and provides schedules for test activities.

Software Test Report (STR):  This document is a record of the qualification testing performed on a Computer Software Configuration Item (CSCI), a software system or subsystem, or other software-related item.  The Software Test Report (STR) is a record of the qualification testing performed on a Computer Software Configuration Item (CSCI), a software system or subsystem, or other software-related item.  Describes the test results.

Software Transition Plan (STrP):  This document identifies the hardware, software, and other resources need for life cycle support of deliverable software and describes the developer’s plans for transition deliverable items to the support agency.

Software User Manual (SUM):  This document tells a hands-on software user how to install and use a Computer Software Configuration Item (CSCI), a group of related CSCIs, or a software system or subsystem.  It may also cover a particular aspect of software operation, such as instructions for a particular position or task. The Software User Manual (SUM) tells a hands-on software user how to install and use a Computer Software Configuration Item (CSCI), a group of related CSCIs, or a software system or subsystem.  It may also cover a particular aspect of software operation, such as instructions for a particular position or task.

Software Version Description (SVD):  This document identifies and describes a software version consisting of one or more Computer Software Configuration Items (CSCIs).  It is used to release, track, and control software versions. The Software Version Description (SVD) identifies and describes a software version consisting of one or more Computer Software Configuration Items (CSCIs).  It is used to release, track, and control software versions.  The Software Installation Plan (SIP) is a plan for installing software at user sites, including preparations, user training, and conversion from existing systems.  The Software Transition Plan (STrP) identifies the hardware, software, and other resources needed for life cycle support of deliverable software and describes the developer’s plans for transitioning deliverable items to the support agency.

Test Readiness Review (TRR):  A review conducted for each CSCI to determine whether the software test procedures are complete and to assure that the contractor is prepared for formal CSCI testing. Software test procedures are evaluated for compliance with software test plans and descriptions, and for adequacy in accomplishing test requirements. At TRR, the contracting agency also reviews the results of informal software testing and any updates to the operation and support documents. A successful TRR is predicated on the contracting agency's determination that the software test procedures and informal test results form a satisfactory basis for proceeding into formal CSCI testing.
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