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1.0 Introduction 
 
This document contains a software development process methodology.  The term process methodology, 
when used in this document, describes a set of measurable core process definitions to be applied to 
software developed.  It does not refer to any specific software engineering technologies such as Structured 
Analysis and Design or Object-Oriented Analysis and Design.  In fact, the choice of any analysis or design 
technique should be compatible with these process definitions.  This process methodology is a compilation 
of techniques and documentation from many existing sources.  Those existing techniques and 
documentation have been modified to create one cohesive document that meets the needs of this 
organization. 

 
1.1  Issue 
 
This is issue 1.0 of the Software Development Process Methodology. 

 
1.2  Purpose 
 
The purpose of this overview is to provide a description of the core processes of the High Country 
Solutions software development process methodology.  This process methodology can be scaled for use in 
projects of any size.  The effort needed to complete the tasks within the processes will vary according to 
the size, complexity, and risks of an individual project. Certain document sections and process tasks may 
have no applicability for some development efforts. Many elements of this methodology are presented to 
remind developers of software development issues.  After evaluating the attributes of a specific project, 
developers should feel free to add and omit elements from this methodology as appropriate. In addition, 
any customer requirements for software development override those tasks documented here.  
 
 
The process methodology is designed to include only the basic processes used in software development.  It 
is not the intent of this document to put an extra burden on software developers.  In fact, it is hoped that 
this process methodology assists developers.  The initial definition of the process methodology is based on 
IEEE standards (reference 1) and AT&T process definitions (reference 2).  The intent is to formalize the 
processes that developers use.  The document describes what steps must be accomplished in development, 
not how to accomplish them.  The "how" is the art or science of software development.   
 
1.3  Scope 
 
The proposed scope for this document is organization-wide.  This document provides a software 
development process methodology for software products developed at this organization.  This process 
methodology is designed for development of research or application software, software developed in any 
computer language, software designed using any design technique including Object-Oriented Design and 
Structured Design, large or small software projects.  It is hoped that by implementing this process 
methodology, this organizations software development may mature based on the criteria defined by the 
Software Engineering Institute (SEI) in A Method for Assessing the Software Engineering Capability of 
Contractors (reference 13). 
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1.4  Organization 
 
The Process Methodology Ownership Section describes the Software Development Process Methodology 
Team and the team charter. 
 
The Process Methodology Overview Section provides an overview of the Software Development Process 
Methodology.  It gives a high level description of the process structure that is used in this document.  This 
section also details the expected improvements to be gained by implementing and maintaining a core 
software development process methodology.  It includes possible re-engineering strategies and discusses 
the maintenance procedures for the process methodology. 
 
The Requirements, Design, Implementation and Test Process Descriptions are detailed Process 
Descriptions (PD's) for each of the four processes.  These sections include guidance and templates for 
preparing documentation in each process.  It is hoped that by providing these templates and additional 
information electronically, the required documentation will be relatively easy to generate. 
 
The Forms Section includes test forms, a change request form, and various inspection reporting forms. 
 

2.0 Benefits 
 
The purpose of the Software Development Process Methodology is to build quality into our software 
product.  This is accomplished by focusing on the front end of the development effort: requirements, 
design and implementation phases while recognizing that a schedule must be met and that testing must be 
allocated adequate time. 
 
The following is a list of the expected benefits of this process methodology: 
 
• Improved customer satisfaction 
 
• Software, associated documentation, and these process definitions maintained in a manner consistent 

with Process Quality Management and Improvement (PQMI) techniques (see reference 14) 
 
• Traceable requirements 
 
• Common processes and documentation 
 
• Expanded review procedures (e.g. preparation time, inspection rate, defects found) 
 
• Improved code coverage prior to testing 
 
• Supported process metric collection, analysis and reporting 
 
• Electronic project documentation 
 
• Iterative and scientific process improvement 
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3.0 Processes 
 
The Software Development Process Methodology is comprised of four processes.  Each is a part of a 
defined software development life-cycle model.  However, this process methodology is not designed to 
restrict software engineers to a particular life-cycle model.  Effort has been made to allow this process 
methodology to be flexible regardless of the design technique or life-cycle model used, including models 
which allow rapid prototyping. 
 
The processes included in the Software Development Process Methodology are  

• Requirements 
• Design 
• Implementation 
• Test 
 

These processes have interfaces with each other via required inputs and outputs.  If process A produces an 
output which is required by process B, then process B is said to be an internal customer of process A.  
Similarly, developers working in process A should treat developers working in process B as their 
customers.  Internal customer satisfaction will lead to a higher quality product. 
 
The contents of each Process Description are described below. 
 
Process Overview Describes how the process operates as a phase within a software development 

life-cycle.  The description indicates the impact of the phase on the entire 
development effort and describes how the process meets the requirements for 
succeeding processes. 

  
Entrance Criteria and 
Inputs 

Describes the entrance criteria and inputs which are necessary for a software 
engineer to begin the process or complete its assigned tasks.  The section 
includes a table which shows the required inputs to the process and the 
suppliers of these inputs. 

  
Process Summary 
Table 

A sequential list of the required tasks for the process and their descriptions.  
It also identifies the prior tasks required to perform a given task. 
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Detailed Task 
Descriptions 

Each task of the process is described in this section.  The detailed task 
descriptions are presented in the following format. 
 
Objectives-  The purpose of the task. 
 
Dependencies-  Identification of the processes and/or tasks which must be 
completed before this task is begun. 
 
Responsibilities-  A statement of required responsibilities for the task. 
 
Inputs-  Information and products which apply to the task. 
 
Entrance Criteria-  Conditions that must be satisfied before the task can 
begin. 
 
Task Description-  Steps which must be performed to complete the task. 
 
Verification-  Activities performed to verify proper execution of the task. 
 
Exit Criteria-  Conditions that must be satisfied before the task can end. 
 
Outputs-  The minimum set of deliverables resulting from the task. 
 
Standards-  The standards that are being used to develop and evaluate the 
output. 

  
Exit Criteria and 
Output 

Describes exit criteria and outputs necessary before the process can be 
completed.  A table is included that shows outputs and customers of the 
outputs. 

  
Existing Software Describes how this process methodology might be integrated with existing 

software.    "Re-engineering" activities can include production of documents 
using the provided templates.  The re-engineering method does not include 
suggestions or guidance for software enhancement or defect correction 
efforts.  These suggestions must be weighed against resource constraints. 
 

  
Process Changes Outlines significant changes in the process since the last issue of the Process 

Document, if any. 
  
Expected 
Improvements 

Describes the improvements that are expected as a result of process changes 
outlined above. 

  
Metrics This section describes metrics used to measure how well the process and the 

process suppliers are meeting requirements. 
  
Training This section lists courses which may help developers to successfully 

complete the required tasks. 
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Tools Software engineering can be made easier and more productive by the use of 
various tools generally referred to as Computer-Aided Software Engineering 
(CASE) tools.  CASE tools support various software engineering techniques 
by automating activities that can be tedious, time consuming and error-prone 
when performed manually.  CASE tools do not think or create for the 
software engineer.  A CASE tool cannot substitute for the software engineer's 
understanding of the underlying software technique anymore than it can 
substitute for the software engineer's skill and creativity.  A CASE tool which 
supports a technique which the software engineer has chosen as appropriate 
to a software project can be an invaluable aid.  Using any tool merely to 
progress with technology will not necessarily help software quality or 
schedule, but may in fact impede them. 
 
Many software engineering techniques exist.  Some of the most popular 
techniques are supported by CASE tools.  These techniques fall mostly into 
two main camps: Structured and Object-Oriented.  Within each there are 
different software engineering techniques.  Some software tasks are best 
approached from a Structured point of view, others from an Object-Oriented 
point of view, while yet other tasks could be approached either way or with 
yet another technique.  It is important to choose appropriate software 
techniques for a given software task, and then to choose tools which support 
those techniques. 

  
References This section provides a list of documents referenced elsewhere in the process 

description. 
  
Glossary Definitions of technical terms, acronyms and phrases used in the process 

description are given in the glossary.  
  
Documents This section lists the documents needed to perform each of the work 

activities.  The document types include, but are not limited to templates, 
checklists, forms, guidelines and standards. 

 

4.0 Maintenance 
 
The Software Development Process Methodology is a living set of processes comprised of process 
descriptions that will be improved iteratively through experience and metrics analysis.  Maintenance will 
be implemented using PQMI techniques (reference 14).   
 
When analysis of metrics warrant changes in the process methodology, these changes will be discussed and 
implemented by the team.  As time progresses, it is envisioned that these changes will occur less often and 
with less of an impact unless the change is caused by a new technology.  Alterations in the process 
methodology may also be suggested by any software developer.  
 
 

5.0 References 
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23 ESD-TR-87-186, Carnegie-Mellon University, Software Engineering Institute, September 
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4. Process Quality Management and Improvement Guidelines, Ackerman, et. al., AT&T, December 

1987. 
 
5. Reference for Re-engineering Tool Support, US Air Force, Software Technology Support Center, 
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6.0 Glossary 
 
author One who creates or generates a software product. 
 
build code To compile, interpret or otherwise generate executable code. 
 
automated test tools CASE tools which automatically test code, can be system or unit tests, 

often based on requirements. 
 
change management, 
configuration management A discipline applying technical and administrative direction and 

surveillance to identify and document the functional and physical 
characteristics of a configuration item, control changes to those 
characteristics, record and report change processing and 
implementation status, and verify compliance with specified 
requirements.   

 
CASE Computer-Aided Software Engineering. 
 
CIP Code Inspection Package. 
 
cohesion The manner and degree to which the tasks performed by a single 

software module are related to one another.   
 
control charts Graphic depictions of program control. 
 
coupling The manner and degree of interdependence between software modules.   
 
customer The internal or external buyer or recipient of a product. 
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data dictionary A database of names and descriptions of data entities of a system.  
 
data flow diagrams Graphic depictions of data sources, data sinks, data storage, and 

processes performed on data as nodes, and logical flow of data as links 
between the nodes.  

 
decomposition diagrams Graphic depictions of system decomposition into components that 

correspond to system functions and subfunctions. 
 
design entity Functional or data component or object which is part of a software 

system. 
 
finite state machine model A computational model consisting of a finite number of states and 

transitions between those states,  possibly with accompanying actions.  
 
flow charts A control flow diagram in which suitable annotated geometrical figures 

are used to represent operations, data, or equipment, and arrows are 
used to indicate the sequential flow from one to another.  

 
functional diagrams Graphic depictions of functional components of a system. 
 
IEEE Institute of Electrical and Electronics Engineers - an organization of 

engineering and electronics professionals; notable for developing 
standards relating to software engineering.   

 
implementation The process of converting a software design into executable code. 
 
inspectors Area experts who act as reviewers on the inspection process. 
 
loc Number of lines of code (see ncloc). 
 
metric A quantitative measure of the degree to which a system, component, or 

process possesses a given attribute.  
 
metrics analysis Evaluation of metrics to determine areas for process improvement. 
 
moderator One who presides over an inspection.   
 
module (1) A program unit that is discrete and identifiable with respect to 

compiling, combining with other units, and loading; for example, the 
input to, or output from, an assembler, compiler, linkage editor, or 
executive routine (2) a logically separable part of a program. Note: the 
terms "module", "component", and "unit" can be used interchangeably.  

 
ncloc Number of non-commentary lines of code (see loc). 
 
object diagrams Graphic depictions of objects of a system. 
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object-oriented analysis A software system or subsystem analysis technique in which a system 
or component is expressed in terms of objects and connections between 
those objects.  Used to develop software requirements. 

 
object-oriented design A software development technique in which a system or component is 

expressed in terms of objects and connections between those objects.    
 
PD Process Description 
 
 
project management The processes by which projects are administered from 

conceptualization through maintenance and retirement. 
 
project plan A document which describes the project management strategies for a 

project. 
 
pseudocode A combination of programming language constructs and natural 

language used to express a computer program design.  
 
PQMI Process Quality Management and Improvement. 
 
QAR Quality Action Request. 
 
quality assurance (1) A planned and systematic pattern of all actions necessary to provide 

adequate confidence that an item or product conforms to established 
technical requirements. (2) A set of activities designed to evaluate the 
process by which products are developed or manufactured.  

 
rapid prototyping A type of prototyping in which emphasis is place on developing 

prototypes early in the development process to permit early feedback 
and analysis in support of the development process.  

 
regression testing Selective retesting of a system or component to verify that 

modifications have not caused unintended effects and that the system 
or component still complies with its specified requirements.  

 
SDD Software Design Description.  A representation of software created to 

facilitate analysis, planning, implementation, and decision making.  
The software design description is used for communication of software 
design information, and may be thought of as a blueprint or model of 
the system.  

 
SEI Software Engineering Institute  
 
 
software development life-cycle The period of time that begins with the decision to develop a software 

product and ends when the software is delivered.  This cycle typically 
includes a requirements phase, design phase, implementation phase, 
test phase, and sometimes, installation and checkout phase.  
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software engineering The application of a systematic, disciplined, quantifiable approach to 

the development, operation, and maintenance of software.   
 
SRS Software Requirements Specification.  Documentation of the essential 

requirements (functions, performance, design constraints, and 
attributes) of the software and its external interfaces.  

 
 
SSTP Software System Test Plan  
 
standards Mandatory requirements employed and enforced to prescribe a 

disciplined and uniform approach to software development.  
Mandatory conventions and practices are standards.   

 
structure charts Graphic depictions of the modules which comprise a software system. 
 
structured analysis A technique for analyzing the structure of a proposed software system.  

Used to develop software requirements. 
 
structured design Any disciplined approach to software design that adheres to specified 

rules based on principles such as modularity, top-down design, and 
stepwise refinement of data, system structures, and processing steps.   

 
verification The process of evaluating a system or component to determine whether 

the products of a given development phase satisfy the conditions 
imposed at the start of that phase.  
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