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1   Overview 

Since 1995, bitHeads has worked as a “behind-the-scenes” software partner to help build 
award-winning software products for over 500 clinets. Millions of people around the globe use 
brand-name VoIP, mobile, game, Internet and enterprise software products that have been 
built by bitHeads. As the largest provider of outsourced software product development 
services in North America, bitHeads has gained the experience of building hundreds of 
products. Through that experience, bitHeads has fine-tuned a methodology, called the 
bitHeads Development Process, for developing high quality new products on-time and on-
budget. 

The creation of a new commercial software product is a fundamentally different challenge 
than that of maintaining a mature commercial product. To be successful, a new product must 
be of very high quality in terms of feature set, reliability, performance and usability. The 
underlying architecture must be scalable and flexible to enable agile response to changing 
customer demand. Early in the project, a high level of innovation leads changing 
requirements, shifting priorities and many opportunities for confusion. On top of this are the 
commercial pressures for faster time-to-market and lower development costs. To address these 
unique dynamics, bitHeads conceived the bitHeads Development process  product 
development process.   

The bitHeads Development Process is more than just a software development methodology. It 
is a holistic partnership model for new product creation. It is based on the rapid deployment of 
a cohesive bitHeads team of professionals, a methodology that has been fine-tuned for new 
product development and a risk-sharing financial partnership model. This paper describes the 
software product development process that is a core component of of bitHeads Development 
Process.    

1.1   Why Have a Formal Product Development Process? 

Too many new software products launch late, cost too much to build or miss the quality mark. 
To understand why a development process is needed, we have to consider what factors lead to 
success and failure. Even new product initiatives based on very sound business concepts often 
fail, either through mismanagement, failure to meet market expectations (feature content, 
quality, cost or timeliness), poor technical implementation, or unforeseen or changing business 
conditions. Some of these factors are beyond the control of the organization introducing the 
product, but many of these factors can be effectively managed. Even for uncontrollable 
factors, their impact can often be mitigated with careful planning, accurate progress tracking, 
and timely and informed adaptation under changing conditions. 

The most typical problems new product development projects encounter are: 

•   Requirements are captured in nonstandard formats or not at all 
•   Insufficient Communications 
•   Risks are addressed and resolved too late  



bitHeads  Development    Process     

bitHeads  Inc.       
  

3 

•   Documentation fails to capture design decisions 
•   Integration and testing are done too late  
•   User involvement in development is limited or nonexistent 

A comprehensive process addresses all of these problems. A process can also allow for 
adaptation to changing market conditions, for content prioritization or deployment 
contingencies should they be required. A comprehensive process covers all process phases and 
includes all development disciplines and project stakeholders. An effective process ensures 
that the project limits are properly identified, the development effort is properly sized and the 
completion date is accurately estimated. The process should allow for accurate progress 
tracking based on concrete data and provide mechanisms for program adaptation should the 
need arise. Should the need for feature, timeline or costs tradeoffs be required, the process 
should ensure that accurate data is available on which to base such decisions. Over the natural 
development life cycle, or under changing business conditions, the project team will change its 
size and emphasis. The development process is the basis for planning staffing models under 
these changing conditions. 

From a business perspective, an effective development process will: 

•   Accelerate new product delivery 

•   Reduce development costs 

•   Lower risk 
•   Provide business managers with more control through improved project 

visibility and predictability 

1.2   The Foundations of the bitHeads Development Process  

bitHeads Development Process  has been designed to be effective and efficient. It has the 
following characteristics: 

•   Lightweight and unobtrusive: not just process for process sake 
•   Full lifecycle: a comprehensive process that covers all project phases and 

development disciplines  
•   Inclusive: all project stakeholders are involved in the process 
•   Results-oriented: focuses on delivered product content and project success 

criteria 
•   Concrete measurement of progress: no “fluff”, observable/testable checkpoints 
•   Adaptive to changing project conditions: risks are dealt with sooner, issues are 

resolved quickly, and timely and appropriate project adjustments are made 
•   Efficient: reduced blocking of project resources; critical resource-optimized; 

formal requirements management reduces non-productive work 
•   Predictable product quality: formal testing starts early and continues throughout 

development lifecycle. 
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bitHeads Development Process includes a full-lifecycle software engineering process.  
The process coordinates the activities of all development disciplines, ensures that 
progress is tracked accurately and that key stakeholders are involved in making important 
project decisions. It is based on bitHeads’ extensive experience and draws on proven 
software development best practices from a wide variety of recognized sources, 
including: Rational Unified Process (RUP); SCRUM, Extreme Programming; Agile 
Development Methods; Fusion; ROOM; and several others. 

The foundation of the bitHeads Development Process 
approach is a set of three guiding principles: 
development efficiency, risk management and the 
inclusion of stakeholders throughout the development 
effort. From these guiding principles, we have 
incorporated best practices that form the core of the 
development process. Each best practice reinforces 
the guiding principles and helps to maintain focus on 
achieving the successful completion of the 
development program objectives. An overview of the 
best practices will be presented in a later section. 

Development efficiency is a key aspect of any solution we propose. Customers are always 
concerned about value and we maximize the use of resources by avoiding lost time due to 
development bottlenecks. The bitHeads Development Process is based on iterations—
continuous and consistently evolving cycles of requirements, design, implementation and test 
activities. The iterative nature of the process, combined with the use of specialized teams for 
these activities, allows bitHeads to optimize the use of critical resources and shorten schedules 
by executing some activities in parallel. Another benefit of iterative development is the 
production of intermediate releases in which certain product features are fully executable. This 
allows the early initiation of testing and early detection of software defects. Significant cost 
savings are realized by resolving defects early in the development lifecycle. Executable 
intermediate releases also allow early validation of a design’s adherence to certain 
requirements. Progress checkpoints are scheduled in the development plan, enabling efficient 
correction should any inconsistencies be found. 

Effective risk management is a prerequisite to the success for any software project. All 
aspects of the bitHeads Development Process are designed to reduce and manage project risk. 
A key objective in early development phases is to identify potential project risk areas. The 
project development activities are scheduled so that risk items can be explored in early design 
iterations. Risk items are either resolved or escalated based on the results. Required design, 
product content, or program changes can then be made early in the development lifecycle 
where the economic impact is minimized and end customers can be consulted to ensure 
effective resolution. As previously mentioned, iterative development enables this risk 
management process to work. Early execution and test cycles using intermediate releases 
provide the essential feedback needed to make informed evaluations of progress on risk items. 
Stakeholder participation in risk item analysis and resolution streamlines development and 
ensures release targets are achieved with minimal impact on development costs. 
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The bitHeads Development Process is an inclusive process. We involve key stakeholders at 
predetermined checkpoints throughout the development life cycle. To ensure that the right 
product is built, and that appropriate corrective action is taken when inevitable program threats 
arise, it is essential to include customers and other domain experts in requirements review and 
project review discussions. Formal requirements gathering and review with domain experts 
and stakeholders all but eliminates lost cycles to non-productive work. Project success is often 
a result of the application of an iterative process that allows the continuous monitoring of 
concrete progress data and retirement of risk items. This data is essential for project 
stakeholders to make informed decisions on appropriate corrective action.  

The following sections provide an overview of various characteristics of the bitHeads 
Development Process and some motivation for including this process in your next new 
product development program. This process is not rigid. For those organizations that have an 
existing software development process, it is possible to adapt selected elements that fit and 
ignore those that may be inconsistent with the existing process. Our goal remains to help your 
organization achieve its project success criteria and it is our opinion that a sound development 
process is the key to achieving this goal. Our experience and our track record confirm that the 
bitHeads Development Process provides an effective approach to new software product 
development.  
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2   Best Practices 

We define best practices as the guiding concepts and procedures that are essential for 
successful software product development. 

The BitHeads Development Process™ process consists of the following best practices: 

•   Develop software iteratively 
•   Use separate and specialized teams 
•   Overlap iterations for efficiency 
•   Capture and control requirements 
•   Build a flexible architecture 
•   Conduct early and continuous testing 
•   Perform rigorous progress tracking and reporting. 
•   Early and continuous customer involvement  

2.1   Develop Software Iteratively 

Unlike the classic “waterfall” model of development, in which the entire system is considered 
at once, iterative development considers only a portion of the functionality of the system in 
discrete time slices called iterations or sprints. During each iteration, a subset of the total 
system is analyzed, designed, implemented, and tested. 

Iterative software development is the core of development best practices, and it helps to ensure 
that projects are delivered on time, within budget, that the projects meet the customer’s 
requirements and are of the highest product quality for stability, robustness, and performance. 
All of the other best practices support this core best practice. 

An iteration is an end-to-end pass through of the development cycle (see Figure 2.1) 
consisting of the following core disciplines: 

•   Business Modeling (in the early iterations) 
•   Requirements Analysis  
•   Design 
•   Implementation 
•   Testing (includes unit, integration, system, load, and performance testing) 
•   Project Management. 

In addition to the above core disciplines, the following supporting disciplines are required to 
ensure the smooth and comprehensive delivery of the released iteration software to the 
customer: 

•   Change Control and Configuration Management 
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•   Deployment 
•   Environment 

See Chapter 3 Disciplines for detailed descriptions of the disciplines. 

 

Figure 2.1 Iterative Development Cycle 

The requirements for a development project are organized into features. Features are cohesive 
bundles of functionality that can be implemented within a single iteration. When a project is 
first defined, its features are identified and categorized by customer priority, implementation 
risk, and dependencies upon other features. Features are then assigned to iterations for 
implementation. The most visible outcome of an iteration is the implemented set of features. 

Iterations provide the following benefits: 

•   They are easier to manage – iterations break the entire project into manageable 
sub-projects. 

•   There is visible progress – at the end of each iteration, there is functional 
software that can potentially be used for demos, trial releases, etc. 

•   It is easier to achieve project milestones – constant feedback enables 
management to make adjustments to iteration content, feature priorities, 
schedules, and resources. 

•   They ensure product quality – testing is an integral part of the process, 
increasing the confidence in the quality of each release of the product. 



bitHeads  Development    Process     

bitHeads  Inc.       
  

8 

2.2   Use Separate and Specialized Teams 

The BitHeads Development Process™ process is characterized by separate and specialized 
project teams, each one contributing to the delivery of one or more project disciplines. 

 

Figure 2.2 Disciplines and Teams 

There are a number of project benefits in using separate and specialized teams on a software 
development project. 

•   Working in parallel results in accelerated project delivery – for example, the 
Development Team does not wait for the Test Team to complete its testing of an 
iteration – it moves onto the next iteration immediately. 

•   Producing higher quality project deliverables – for example, a team 
specializing in testing can be more objective on whether the requirement’s 
features were met, which results in higher quality project software. The 
Development team is too knowledgeable and aware of how the feature was 
implemented, which can impact the thoroughness of the testing. 

•   Independent cross checking of the project deliverables – for example, the Test 
Team uses the Requirements Team’s documented use cases (see Section 2.4 for 
description use cases) to develop tests suites used to verify correct functioning of 
the Development Team’s software.  

•   Creating deeply-skilled project teams – project team members that are allowed 
to focus on a particular discipline develop and hone their skills to a much deeper 
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level than if they are required to work across a number of disciplines (e.g. depth 
versus breadth). 

2.3   Overlap Iterations for Efficiency 

To ensure the most efficient usage of the project teams, iterations are staggered and executed 
in parallel on a project (see Figure 2.3), which results in accelerated project delivery: 

•   The Requirements Team ensures that an iteration’s requirements and use cases are 
defined before development is scheduled to begin. 

•   The Development Team does not wait for the Test Team to complete its testing of 
the current iteration – it moves immediately onto new feature development in the 
next iteration. 

•   The Test Team continues to work in parallel with the Development team: 
•   Prior to the availability of the current iteration for testing, the Test Team is 

preparing test cases. 
•   Once the current iteration is available for testing, the Test Team starts 

executing the test cases and reporting defects. Only show-stopping defects 
would typically require members of the Development Team to halt 
development of the next iteration and revert to supporting the current iteration. 

 

 
Figure 2.3 Iterations Proceed in Parallel 
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2.4   Capture and Control Requirements 

Capturing and controlling requirements is a systematic approach to: 

•   Gathering, organizing, and documenting the requirements of the system, and 
•   Establishing and maintaining agreement between the customer and the project 

team on the changing requirements of the system 

It is important to realize that change is ongoing. As it occurs, you must evaluate the change, 
determine its impact and track decisions throughout the development lifecycle. Since 
requirements are so important in driving the development process, it is important to define and 
agree to the requirements early on, and to catch any errors as early in the project as possible. 

Iterative development supports the reality of evolving and changing requirements. In an early 
iteration, a basic feature could be implemented to address a core set of requirements. From this 
basic feature, the knowledge gained by the Requirements and Development Team, and the 
feedback received from the stakeholders allow for the continued refinement of the feature’s 
requirements for implementation in a subsequent iteration. 

The BitHeads Development Process™ process controls and manages requirements by 
maintaining a structure that supports: 

•   Simple and easy maintenance as requirements are constantly changing. 
•   Establishing dependencies between requirements so the scope of a requirement’s 

change can be determined quickly and easily (e.g. requirements traceability). 
•   Establishing a requirements baseline for purposes of managing and controlling 

change. 
•   Mapping of requirements to features, test cases, and iterations. 
•   Ability of the stakeholders to quickly and easily understand the requirements and 

sign off on them. 

Three common methods for capturing requirements are use cases, user stories and user-
interface prototypes. 
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2.4.1.   Use-cases 

Use-cases (see Figure 2.4) are created to map the requirements of a system to the 
implementation. A use case is defined as a sequence of actions a system performs that yields 
an observable result of value to an individual using the system. This aids in the maintenance of 
the system by providing a consistent way of estimating the impact that changes will have on 
the system. In addition, the use-cases can also be used to develop a set of test cases that can be 
used to perform regression testing on the system. 

 

Figure 2.4 – Sample Use Case 
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2.4.2.   User Stories  

A user story (see Figure 2.5) is a simple written statement or statements that describe what 
the system needs to provide to a user of the system. User stories are written in the common 
business language of the user of the system and captures the “who”, “what” and “why” of the 
business requirement. User stories are typically written on small cards so that they can easily 
be used to plan iteration content. User stories couple with simple online tools are an effective 
way to plan and monitor the development status of an iteration.  

2.4.3.   User-interface Prototype 

A user-interface prototype is a quick and efficient way of creating a graphical user interface. 
The graphical interface can be manually created (e.g. paper sketches or pictures), 
electronically generated (e.g. bitmaps from a drawing tool), or an interactive executable piece 
of software (e.g. web browser and HTML files or a prototyping tool).  

The main purpose of creating a user-interface prototype is to verify and confirm the user 
requirements, functionality, features, and usability of the system (e.g. building the right 
system) prior to incurring significant design and development the costs.
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2.5   Build a Flexible Architecture 

Software architecture is the structure of a system, which is comprised of software components, 
the properties of those components, and the relationships among them. By spending more 
effort on the architecture of the system, components can be individually placed into the system 
as required, and more developers can work in parallel on the project, thus decreasing time to 
market. Designing and building a system by concentrating on a sound, expandable, and 
maintainable architecture increases the overall quality of the system.  

In order to minimize the amount of software to be developed or changed, an application 
architecture must be effectively structured into distinct layers and components, such as objects 
and services. Dynamic business needs require rapid turn around by the development team, 
minimizing the effort required to implement new or modified requirements. 

The scope of a requirement is a measure of the amount of software that must be modified 
when the requirement changes. A requirement has a large scope if a large proportion of the 
software system must be re-written when the requirement changes. A requirement has a small 
scope if very little of the system is affected when the requirement changes. A flexible 
architecture aims to keep the scope of all requirements as small as possible. 

Even when a new requirement is introduced, the first focus should be on re-usability of 
objects, services or any other software component prior to developing new software. While 
individual requirements are generally restricted to a single software component, requirements 
should also be grouped and organized into categories. 

The four general categories of software requirements are as follows: 

•   user interface requirements; 
•   security requirements; 
•   business requirements; 
•   required hardware and software. 

bitHeads’ applications are organized into the following software layers to address these 
different categories of requirements: 

•   User Interface (UI) Layer; 
•   Security Layer; 
•   Business Services Layer; 
•   Data and Support Layer. 

The User Interface Layer (sometimes referred to as the Presentation Layer) manages the 
application’s interactions with the user. Its purpose is to separate the presentation and business 
aspects of the application, so that the user interface and business logic code can be developed 
and maintained independently. 
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The Security Layer addresses the application’s security requirements. All logic and 
algorithms necessary to implement authentication, manage user sessions, and enforce security 
permissions are implemented in this software layer. 

The Business Services Layer addresses the application’s business requirements. All business 
logic and business rules are implemented in this software layer. The User Interface, Security 
and Support Layers exist primarily to simplify the code in this layer. 

The Data and Support Layer (often referred to as just the Support Layer) encapsulates the 
application’s dependencies on required hardware and software. The Support Layer in 
bitHeads’ applications is used to encapsulate the application’s access to databases, 
communications software, physical devices and system software. 

 

 
Figure 2.6 – Example Architectural Layering 

 

A sound architecture can only be achieved by diligently gathering the requirements and 
carefully analyzing how the requirements may impact the chosen design. There are several 
key benefits that can be realized from sound system architectures. The following sections 
summarize these benefits. 
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2.5.1.   Flexibility 

The flexibility of the architecture captures the relative ease with which the architecture can 
adapt to changing requirements.  For example, consider the following questions: 

•   How much of the overall system will be affected if the reporting technology being 
used is changed, and how difficult would it be to make this change? 

•   How much of the overall system will be affected if the business rules for the 
system are changed and how difficult would it be to make this change? 

•   How much of the overall system will be affected if the application must be 
migrated to a web-services-based application, and how difficult would it be to 
make this change? 

These types of questions must be asked and answered continuously during the architectural 
design of a system. 

2.5.2.   Maintainability 

Maintainability is the ease with which you can modify a software system to add or change 
capabilities. Maintenance costs of software systems have increased dramatically over the past 
two decades. Current research in the area of maintenance costs, in relation to the overall cost 
of a software system, range between 60% and 80%. Good software architectures must 
promote the ease of maintenance of the overall system. 

2.5.3.   Reusability 

The degree of reuse in an architecture impacts the ease of maintenance of the system. If code 
is being duplicated in several places throughout the system, the difficulty of maintaining the 
system is dramatically increased and the ability to reuse portions of the architecture (in future 
releases or even other projects) is decreased. If common pieces of code are being reused, the 
system will be easier to maintain and will have a better overall design. 

2.5.4.   Traceability and Documentation  

Having a sound architecture is of no value if no one can understand it or relate it to the 
implementation. Care and commitment must be taken to ensure that the documentation 
matches the actual code base. If an original design has been modified, the developers need to 
have the discipline to ensure the model and design notes are also updated. 

If there are multiple developers working on a project, a set of coding and documentation 
standards must be devised and adhered to. A common style for coding and documentation 
ensures that it will be easier for new team members to learn existing modules, and makes for 
easier maintenance or modifications years after the original development. 
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2.6   Conduct Early and Continuous Testing 

Testing is the best way to verify the overall quality of an application. Iterative development, 
which is core to the BitHeads Development Process™ process, ensures that the application is 
tested early and often. This not only significantly increases the quality of the delivered 
software but also provides the Test Team with the incentive to increase testing efficiency 
through the development of automated tests. 

The iterative process enables all major groups (e.g. stakeholders, operations and production 
staff, testers, developers) to provide feedback on the software’s stability, robustness, 
performance, and adherence to the documented requirements. The iterative process also 
enables the handoff between the Development and Test Team to become more efficient.  

The test process involves planning, designing, implementing, executing, and evaluating tests. 
The types of testing done on most projects are: 

Test Type Description Responsible 

Unit testing Testing at the module, feature, or component level Development 
team members 

Integration 
testing 

Testing the iteration build process and feature content using a 
representative sample of test cases (e.g. smoke tests) to ensure a level or 
quality prior to releasing to QC test team 

Development 
team members 

System testing Testing iteration feature content using all test cases to ensure a level of 
quality prior to releasing to the client. This testing includes: 
·   Defect fixes 
·   New feature testing 
·   Regression testing 
·   Performance testing 
·   Load Testing 

Quality Control 
team members 

Acceptance 
testing 

Testing a release to ensure a level of quality prior to releasing to the target 
customer base. This testing is optional based on the client’s requirements. 

Client test team 
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High-risk items that may have a significant impact on the architecture of a system can be 
identified and tested in the early iterations. By testing the system early as well as continuously 
throughout the project, problems are identified and fixed well in advance of the product’s 
scheduled release date. The process for handling defects encountered during iteration testing 
depends on two factors; the severity of the defect, and how early or late in the test cycle the 
defect is encountered (see Figure 2.7). “Showstopper” defects (bugs that must be addressed 
before a release) are communicated to the development team immediately, and result in a 
“patch” release being created and delivered to the test team. All other defects are recorded, 
categorized, and addressed in subsequent iterations. This strategy keeps the development team 
from slowing down to support multiple development streams. 

 

 

Figure 2.7 Defect Handling Process 

The early and late feedback loops reduces the risk/impact of requirements changes/errors, 
deployment/rollout issues, product quality issues, and architectural issues. 
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2.7   Perform Rigorous Progress Tracking and Reporting 

Successful projects are achieved by ensuring that the stakeholders are continuously kept 
informed about the progress of the project. Issues that may arise due to design or technical 
constraints are identified, and corrective action can commence prior to any deadlines being 
missed. Status reports are generated at regular intervals during the project giving the 
stakeholder the opportunity to review issues, action items, and schedules. This ensures that 
they will be informed early in the cycle if iteration content, schedules, or budget adjustments 
must be made. 

The following table describes the complete list of reports that can be generated during a 
project. Typically, the stakeholder reviews the list of reports at that beginning of a project, and 
depending on the size and complexity of the project and the level of process required, chooses 
the required reports. 

Report Name Frequency Report Description 

Status Report Weekly or bi-weekly Lists activities completed in current reporting period, planned 
activities in next reporting period, new issues/problems, active 
iteration information (e.g. milestones, goals and objectives, risk 
summary, feature content, and restrictions/limitations), open and 
closed action items, and defect summary reports. 

Release Notes After each iteration Reports on the major new features and changes in an iteration. It 
also documents known problems and workarounds, installations 
notes, all unique-to-site “adaptation’ data, an inventory of material 
released, and lists all files and their locations contained in the build 
(build report). 

Iteration 
Assessment 
Report 

After each iteration Reports on iteration objectives achieved, adherence to iteration 
plan, use cases implemented, results relative to evaluation criteria, 
test results, external changes occurred, and rework required. 

Budgeted vs. 
Actual Time/ 
Cost Report 
(per-diem 
projects only) 

Monthly Provides budgeted versus actual time and costs on a monthly, 
quarterly, and to-date basis in order to track, monitor, and report on 
under (over) budgeted actual time and costs.  

Iteration 
Content Report 

At project inception 
and updated each 
iteration 

Provides a list of all product release features including planned and 
actual completion date and iteration number. 

Quality Control 
Test Summary 

At the end each 
iteration 

Summarizes the QC test results, which is used to determine 
whether an iteration is ready for release to the customer. 

Performance 
Analysis Report 

At the end of each 
release 

Provides a report of the responsiveness for various features in the 
released product under differing load and machine configurations. 

Project 
Assessment 
Report 

At end of project Includes the results of the project post-mortem feedback from the 
customer and how the project met or didn’t meet the management 
goals as stated in the measurement plan. 
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3   Disciplines 

A discipline is a collection of project activities performed by a specialized team to produce a 
result of observable value (e.g. project deliverables or artifacts). The following disciplines are 
the core activities that make up the software project development effort:  

•   Business modeling 
•   Requirements analysis 
•   User Experience 
•   Design 
•   Implementation 
•   Test 
•   Project management 
•   Change control and configuration management 
•   Deployment 
•   Environment 

3.1   Business Modeling 

Business modeling is performed to gain an understanding of the client’s business 
environment.  It does not focus on the system to be developed, but rather on all business 
processes (manual or automated) that form the environment in which the system will operate. 

The purpose of Business modeling is to: 

•   Ensure that customers, end users, and developers have a common understanding 
of the organization and its business processes.  

•   Form the basis for making decisions about what should be automated by the 
system under development.  

•   Describe the structure and processes of the organization.  In doing so, clients can 
use the business model to help improve their manual processes.  

•   Provide information that will improve the quality of the use cases and 
supplemental specifications that form the basis of the requirements artifacts. 

•   Capture knowledge, which allows the client and the development team to better 
understand how their project may impact other manual and automated processes, 
thus mitigating the potential impact of integration. 

The key artifacts of business modeling are: 

•   Business use case packages 
•   Business supplementary specifications 
•   Business object models 
•   Activity diagrams 
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3.2   Requirements Analysis 

“When telepathy just won’t do, it is probably necessary to perform Requirements Analysis.” 

Requirements analysis is the translation of the client’s business needs into the required 
behaviors of an automated system. 

The reasons for performing requirements analysis are to: 
•   Come to an agreement with the customer and users on what the system should do, 

not how it will be implemented 
•   Give the development team a better understanding of the system requirements 
•   Delimit the system 
•   Provide a basis for planning the technical contents of iterations 
•   Define a user-interface for the system 

To perform Requirements Analysis, it is important to understand the definition and scope of 
the problems that the system will address.  The artifacts developed during Business Modeling 
serve as valuable input to the Requirements Analysis effort.   

The key artifacts of requirements analysis are: 

•   Vision document 
•   Use case packages / user stories 
•   User interface prototype  
•   Supplementary requirements 
•   Glossary 

In summary, consider Business Modeling and Requirements Analysis as “Creating the right 
system” and the rest of the disciplines as “Creating the system right”. 

3.3   User Experience 

Sometimes referred to as User Interface Design, UX Design or just usability most applications 
have a very heavy user requirement. When this is the case it is crucial to design a user 
interface that will be: 

•   Easy to learn how to use – the goal of the UX Design should be to eliminate or drastically 
reduce the need for user training  

•   Consistent – each screen or part of the system should use the same controls and visual 
queues so that the user isn’t forced to learn different behaviors depending on where they 
are in the application.  
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•   Designed for the user – the tasks that are most common should be the easiest to find and to 
use. The user interface should guide the user through the tasks that are being achieved 
using the software.  

3.4   Design 

The design discipline translates the requirements of the system into proper software 
architecture. 

The purpose of design is to: 

•   Transform the requirements into a system design 
•   Create a robust system architecture 
•   Ensure the design matches the implementation environment 

During design, strategic and tactical decisions are made to meet the required functional and 
quality requirements (created within the Requirements Analysis discipline) of the system.  

There are two major levels of design: architectural design and component design. 

•   The architectural design of the system assumes some details of the 
implementation environment, but it is not tied to a specific implementation. For 
example, a system that requires inter-process communications may be refined by 
several design mechanisms: shared memory, message queues, semaphores, and so 
on.  

•   Component design is specific to the implementation environment. 

The key design artifacts are: 

•   Design documents / object models 
•   Software architecture 

3.5   Implementation 

Implementation is the creation of software that fits within the architecture created through the 
Design discipline and has the behaviors identified in the Requirements Analysis and Business 
Modeling disciplines. 

This discipline contains the most tangible parts of the development process, as this is where 
the functional components of the system are created.   

The purpose of implementation is to: 
•   Define the organization of the code 
•   Implement classes and objects in terms of components (source files, binaries, 

executables, and others)  
•   Test the developed components as units 
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•   Integrate the components produced by the development teams into an executable 
system 

Note that the testing actions within the Implementation discipline are limited to unit testing 
individual classes.  Larger-scope testing (system testing and integration testing) is performed 
within the Test discipline. 

The key artifacts of implementation are: 

•   Source code and executables 
•   Installation utilities 
•   Build process 
•   Release notes 

3.6   Test 

The Test discipline serves to ensure that all of the required behaviors of the system are present 
and functional as described. The test discipline encompasses unit testing, integration testing, 
system testing, and acceptance testing (see Section 2.6 for details). 

The purpose of test is to: 

•   Verify the proper integration of all system components 
•   Verify that all requirements have been correctly implemented 
•   Identify and ensure defects are addressed prior to system deployment 

An interesting difference between Test and the other disciplines in the BitHeads Development 
Process is that testing is essentially tasked with finding and exposing weaknesses in the 
software product. This necessitates a somewhat negative and destructive approach rather than 
a constructive one. 

Software testing is said to account for 30 to 50 percent of total software development costs. A 
continuous approach to quality, initiated early in the software lifecycle, can significantly lower 
the cost of completing and maintaining the software. This greatly reduces the risk associated 
with deploying poor quality software. 

The key artifacts of test are: 

•   Test plan 
•   Test case packages 
•   Test evaluation summary 

3.7   Project Management 

The Project Management discipline centers on the successful delivery of the project.  This 
occurs by proper planning and management of resources, the mitigation of risk, and effective 
communications with both the client and the project team. 
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The purpose of project management is to: 
•   Successfully deliver a product that meets the needs of the client and end users 
•   Manage risk 
•   Balance competing objectives 
•   Manage and resolve project issues 
•   Track actual time and costs against budget 

The key artifacts that are produced within the project management discipline are: 

•   Project plan 
•   Feature database 
•   Weekly status report 
•   Project schedule 
•   Project cost worksheet 

3.8   Change Control and Configuration Management 

Activities in the Change Control and Configuration Management discipline ensure that all 
versions of artifacts in the project are captured and archived properly. 

The purpose of change control and configuration management is to: 

•   Maintain the integrity of and manage changes to project artifacts 
•   Manage changes to project scope and requirements 

The key artifacts of change control and configuration management are: 

•   Change management plan 
•   Change request 

A Configuration Management (CM) System is essential for controlling the numerous artifacts 
produced by the many people who work on a common project. For more information see 
Section 5.8 - Source Control. 

3.9   Deployment 

The Deployment discipline ensures the successful delivery of the product.  It is a collaborative 
effort transitioning the completed application from the development environment to the 
production environment. 

The purpose of deployment is to: 
•   Successfully produce product releases 
•   Deliver the system to its end users 
•   Get project acceptance. 
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Although deployment activities peak towards the end of the project, some of the activities 
occur earlier to plan and prepare for deployment.  

The key artifacts of deployment are: 

•   Deployment plan 
•   User documentation 
•   Training materials 
•   Installation instructions 
•   Hardware/Software Transmittal form 
•   Acceptance Signoff form 

3.10   Environment 

The purpose of the Environment discipline is to provide and maintain the processes and tools 
needed to support the development effort. 

The key artifacts of environment are: 

•   Process customization 
•   Guidelines, standards, and templates 
•   Project environment (network, tools, test labs, etc.) 

Some environment artifacts (such as coding standards) can differ from project-to-project.  This 
is acceptable within an organization, but it is important that they be adhered to consistently 
within each project. 
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4   Organizational Structure 

A sound organizational structure, which clearly defines the roles and responsibilities of the 
project teams, ensures that quality is built into the product during all phases of the project. 
bitHeads has defined several teams and boards as part of its organizational structure.  Some of 
the teams are formed specifically for the duration of a project, while other teams are “lifetime” 
teams focused on continuous improvement within the organization. 

To ensure the success of a project, each member of a team is given a specific role, and has a 
set of responsibilities associated with that role. Individuals may belong to several teams and 
may occupy several roles simultaneously, depending on the size and complexity of the project.  

The following sections describe the teams and individual roles and responsibilities in more 
detail. 

  

Figure 4.1 – Project Teams 

 

4.1   Teams and Boards 

4.1.1.   Product Management Team 

The Product Management Team is the client team that owns the delivered product. It is 
responsible for the following: 

•   Definition and prioritization of product requirements 
•   Feature, cost, and schedule tradeoffs 
•   Liaison between the customer and the project team 
•   Participate in the final product acceptance 
•   May be responsible for portions of user documentation and training 
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•   May be responsible for aspects of deployment including alpha, beta, and final 
rollout 

•   May be responsible for third party hardware and software acquisition 

4.1.2.   User Acceptance Testing (UAT) Team 

The UAT Team is the client team that is responsible for testing and accepting the delivered 
product. This is typically done in a one to two week period at the end of a project before 
rollout. 

4.1.3.   The Project Management Team 

The Project Management Team is primarily involved in the management and configuration of 
the software engineering process and typically includes the following team members: 

•   Project Manager 
•   Configuration Manager 

4.1.3.1.   Project Manager 

The Project Manager (PM) is the resource with the overall responsibility for the project. The 
PM needs to ensure tasks are scheduled, allocated and completed in accordance with project 
schedules, budgets and quality requirements. All other managers within the project team 
report to the PM. 

4.1.3.2.   Configuration Manager 

The Configuration Manager (CM) is responsible for providing the overall configuration 
management infrastructure and environment for the product development team. The CM 
function supports the product development activity and it ensures that developers and 
integrators have appropriate workspaces to build and test their work, and that all artifacts are 
available as required. The CM also has to ensure that the environment facilitates product 
review, change and defect tracking activities.  

4.1.4.   Requirements Team 

The Requirements Team is responsible investigating, gathering, analyzing, documenting, and 
maintaining the project requirements. The team typically consists of one or more Business 
Analysts. 

4.1.4.1.   Business Analyst 

The Business Analyst leads and coordinates requirements gathering and use-case modeling, 
by outlining the system's functionality and delimiting the system. This includes establishing 
what actors (an actor is someone or something outside the system that interacts with the 
system) and use cases exist and how they interact. 
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The Business Analyst works closely with the stakeholders throughout the duration of the 
project to ensure that all of the requirements are captured and properly communicated to the 
rest of the project team. 

4.1.4.2.   UX Designer 

The UX Designer is responsible for meeting with the users of the system and the Product 
Management Team to define the over all user interaction of the application. The UX Designer 
is focused on creating mock-ups or UI prototypes that enhance user satisfaction by improving 
the usability, ease of use and visual appeal of the application. 

4.1.5.   Development Team 

The Development Team is responsible for designing, implementing, and documenting the 
proposed software solution based on the project requirements. It typically includes the 
following team members: 

•   Software Development Manager 
•   System Architect(s) 
•   Software Developer(s) 
•   Technical Writer(s) 

4.1.5.1.   Software Development Manager 

The Software Development Manager (SDM) is the human interface between project 
management and developers. The SDM coordinates the release schedule with the Project 
Manager, as well as the delivery of software to QC and the client. The SDM is responsible for 
ensuring that tasks are allocated to the development team and monitored to completion, and 
that technical designs satisfy the requirements. The SDM also ensures that development staff 
follows project standards and guidelines, and adhere to project schedules. The SDM manages 
the scope of the development effort and mitigates risk items on a project. 

4.1.5.2.   System Architect 

The System Architect is responsible for the overall design of the product. The architect is a 
senior member of the team, with vast array of experience in designing sound solutions that 
meet the system requirements. The system architect is typically more concerned with the 
breadth of the design, ensuring that all components of the solution interact appropriately, and 
that scalability is carefully considered as part of the overall design. 

4.1.5.3.   Software Developer 

The Software Developer is responsible for developing and testing components in accordance 
with the project’s adopted standards and guidelines such that they can be integrated into larger 
subsystems. The developer may also assist the QC Engineer (description below) in developing 
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and testing the test components used to support testing, such as drivers or stubs, or specific test 
harness tools that can be used by the QC team. 

4.1.5.4.   Technical Writer 

The Technical Writer is responsible for ensuring that any documentation that is required 
accurately reflects the functionality of the system. Technical Writers interact with the System 
Architect, Business Analyst and Software Developers to capture any technical design 
specifications and functionality, and prepare the information for use within the guides 
distributed with the product. They are also responsible for developing and maintaining style 
guides that form the standards for documentation. 

4.1.6.   Quality Control Team 

The Quality Control (QC) Team is responsible for creating the test cases from the documented 
requirements, executing the test cases against the delivered software to ensure all requirements 
are met, and documenting the results. It typically includes the following team members: 

•   QC Manager 
•   QC Analyst(s) 
•   QC Engineer(s) 

4.1.6.1.   Quality Control Manager 

The Quality Control Manager (QCM) is responsible for the integration and testing of the 
system being built. The QCM oversees the test process to ensure that: 

•   All components of the system are thoroughly tested. 
•   Defects are identified, tracked, and addressed. 
•   A quality product is delivered to the client.  

4.1.6.2.   QC Analyst 

The QC Analyst is responsible for developing and executing tests based on system 
requirements and use-cases. The QC analyst is also responsible for recording and reporting the 
results of tests, and for reporting, tracking and retesting software defects found during the test 
process. 

4.1.6.3.   QC Engineer 

The QC Engineer is responsible for the development of test tools and automated test scripts 
based on system requirements and use-cases, and the execution of test scripts using the test 
tools. The QC engineer is also responsible for recording, evaluating, analyzing and reporting 
the test results, and for reporting, tracking and retesting software defects found during the test 
process. 
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4.1.7.   Change Control Board 

The Change Control Board is responsible for the proper management of any changes in scope 
of the project. It is comprised of senior members of the project team and stakeholders that 
meet regularly to review and approve or reject any change requests that are submitted. By 
having a mix of both the project team and stakeholders, any proposed changes to the system 
can be properly evaluated, and any impacts to the schedule, cost, and feature content of the 
system are immediately presented. 

4.1.8.   Issues Control Board 

The Issues Control Board is responsible for resolving any issues above and beyond standard 
change requests that may have an impact on the success of a project. These issues typically 
include problems with third-party software, personnel changes, change in business direction, 
or issues specific to a target platform for the product. 

4.1.9.   Quality Assurance Team 

The Quality Assurance Team is an independent team within the organization, and not 
associated with any specific project. Its primary focus is to define and enforce the acceptable 
standards of quality, oversee each project and assist in defining the policies and procedures 
used by the project teams. The members of the Quality Assurance Team typically include a 
Quality Assurance Manager, as well as several senior members of the various teams to ensure 
proper representation of the organization on the team. 

4.1.10.   Environment Support Team 

The Environment Support Team is comprised of network and infrastructure personnel who 
ensure that the development and quality control environments are properly configured and 
supported during the lifecycle of a project. 
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5   Supporting Policies and Processes 

The following policies and processes in the BitHeads Development Process are required to 
support the core processes of software development, testing, and delivery: 

•   Change Request Process 
•   Defect Management Process 
•   Document Review Process 
•   Continuous Improvement Process 
•   Security Policy 
•   Virus Protection Policy 
•   Backup Process 
•   Source Control 

5.1   Change Request Process 

A Change Request (CR) is defined as a suggestion or proposed enhancement that was not 
defined in the original baseline set of requirements. The CR process follows the life of a 
change request from beginning to end, covering creation, impact analysis, tracking, 
implementation, and closing of a CR. The Change Control Board, consisting of bitHeads’ 
Project Manager and the Configuration Manager, and representation from the client, reviews 
all change requests and forms the body which decides whether a change request is to be 
approved or denied. 

5.2   Defect Management Process 

A defect is defined as a breach or non-conformance of an original baseline requirement. The 
Defect Management process covers the life of a defect from creation to resolution. This 
process is performed using an automated defect-tracking tool such as Jira, StarTeam or 
Bugzilla. 

5.3   Document Review Process 

This process follows a document from creation to delivery. It involves several steps including 
creation, technical review, management review, configuration management, quality assurance 
review, and packaging. It uses a document template and several review checklists. 

5.4   Continuous Improvement Process 

The Continuous Improvement Process is a vehicle where by any member of the bitHeads team 
can propose changes to any policy, process or procedure. Each proposed change is analyzed 
and tracked to completion, regardless of whether the change is implemented. 
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The Continuous Improvement Process also describes the steps to be followed to address a 
non-conformance of the BitHeads Development Process (i.e., processes and procedures). It 
involves raising a corrective action request, identifying the problem, identifying a course of 
action that will help prevent the problem from recurring, and implementing a solution. The 
implementation of a solution may involve changes to a policy or procedure. 

The Continuous Improvement Process is the responsibility of the Quality Assurance Manager. 

5.5   Security Policy 

The corporate security policy requires that any electronic access to systems and files be 
restricted to authorized personnel. This is accomplished by employing a series of firewalls 
with virtual private network (VPN) access for those who require it.  Regardless of project, user 
access to project data is restricted to only those working on the project.  Domain security is 
maintained by requiring users to have passwords that meet minimum requirements and to 
change passwords on a regular basis. 

The corporate security policy requires that physical access to physical resources used on the 
project be also restricted to authorized personnel, and this is accomplished by employing a 
pass card/password security system.  Outside of business hours, users are required to present a 
valid security pass card and password to gain access to the premises.  A video camera system 
monitors both main entrances and two other possible ingress/egress locations in case of 
activity.  Additionally, the core servers (StarTeam, Exchange, and Corporate File Storage) are 
physically isolated and locked in the server room outside of business hours.   

5.6   Virus Protection Policy 

To ensure a safe working environment free from computer viruses, bitHeads has implemented 
a Virus Protection Policy. The LAN team executes this policy. 

bitHeads requires that any user system (desktop or laptop) operating on the bitHeads network 
have a functioning, up-to-date virus scanner in place.  This is accomplished on bitHeads assets 
through the use of a corporate subscription to Symantec Antivirus, which is constantly 
updated as new threats appear.  Non-bitHeads assets (primarily laptops) are required to have a 
functioning, up-to-date virus scanner provided by the owner.   

Working in tandem with the desktop solution is an Exchange based anti-virus program, which 
scans all incoming and outgoing email and quarantines any infected email or attachments.  
This solution is also updated automatically on a periodic basis. 

5.7   Backup Process 

The Backup Process describes all procedures for backup and recovery of data. These 
procedures have been implemented to protect intellectual property (including artifacts and 
deliverables) and to ensure the continuity of services in the event of catastrophic data loss, 
hardware/software failure, or environmental damage. 
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Every night, backups of the Exchange server and selected server and desktop resources are 
executed.  These backups are moved to an off-site storage facility on a weekly basis. 

bitHeads uses several different source code and project file control systems including 
StarTeam, Perforce and SVN. Each of these repositories is backed up weekly and the backups 
are moved to an off-site storage facility on a weekly basis. 

5.8   Source Control 

Source control is the process of ensuring document integrity in an environment where there 
are multiple project members potentially updating a document at the same time. The bitHeads 
source control system, StarTeam, is a reliable and easy to use system that ensures team 
productivity, as well as addressing the three most common problems inherent in multi-
developer software projects: 

•   Simultaneous updates 
•   Limited notification 
•   Multiple versions 

A simultaneous update is the situation when two or more team members work separately on 
the same artifact. Typically the last one to make changes destroys the work of the former. The 
basic problem is that if a system does not support simultaneous update this leads to serial 
changes and slows down the development process. However, with simultaneous update, the 
challenge is to detect that updates have occurred simultaneously and to resolve any integration 
issues when these changes are incorporated. 

Limited notification occurs when a problem is fixed in artifacts shared by several developers, 
and some of them are not notified of the change. 

Most large projects are developed in evolutionary releases, and multiple versions may exist. 
One release could be in customer use, while another is in test, and the third is still in 
development. If problems are found in any one of the versions, fixes need to be propagated 
between them. Confusion can arise leading to costly fixes and re-work unless changes are 
carefully controlled and monitored. 

A Source Control System is useful for managing multiple variants of evolving software 
systems, tracking which versions are used in given software builds, performing builds of 
individual programs or entire releases according to user-defined version specifications, and 
enforcing site-specific development policies. 

The benefits of a Source Control System are:  

•   Supports development methods  
•   Maintains product integrity  
•   Ensures completeness and correctness of the configured product  
•   Provides a stable environment within which to develop the product  
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•   Restricts changes to artifacts based on project policies  
•   Provides an audit trail on why, when and by whom any artifact was changed.  

In addition, a Source Control System stores detailed ‘accounting’ data on the development 
process itself: who created a particular version (and when, and why), what versions of sources 
went into a particular build, and other relevant information. 
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6   Summary 

The bitHeads BitHeads Development Process™ process was founded on three guiding 
principles: development efficiency, risk management and the inclusion of stakeholders. From 
these guiding principles, we incorporate seven best practices that reinforce these core values 
and help to maintain focus on achieving the successful completion of the product development 
project. 

This document has provided an overview of the BitHeads Development Process™ process 
and some motivation for including this process in your next software product development 
program. It should be noted that this is a living and breathing process—it is not rigid, and is 
always undergoing change. Additionally, the process is adaptable to different sizes and 
complexities of projects and different working relationships with our customers. Our 
experience and track record of successful project completion reinforces that the BitHeads 
Development Process™ process provides an effective approach to software product 
development.  

The development of a software product is a complex process and it can take months (or years) 
to complete.  It includes the combined efforts of numerous resources, producing large 
numbers of artifacts.  Requirements are prone to change, and technology advances happen 
daily. Achieving quality and time-to-market constraints under these conditions is difficult at 
the best of times.  Implementing a method such as the BitHeads Development Process™ 
process in your software development activities will significantly increase the probability of 
successfully delivering a quality product, on-time and within budget. 


